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CTpyKTypa u coaep:KaHue IUCIHUILTHHBI

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

Henr wu3yyeHust JucUUIUIMHBL 'MarepuanoBenenue" nate Oynymium
CHelUalicTaM IO3HAaHWE NPHUPOABI M CBOMCTB MAaTEPHANIOB, a TaKK€ METOJOB MX
yIPOYHEHUs JJi1 Haubosee 3(PPEKTUBHOTO UCIIONb30BAHUS B TEXHUKE.

OCHOBHBIMU 3aJa4YaMHU JTUCITUTUTUHBI SBIISCTCS:

PacKphITh (PU3HUECKYIO CYIIHOCTh SIBICHUN, MPOUCXOMAS[IIMX B MaTepuaax
MpU BO3JICUCTBMM HAa HUX PA3JIUYHBIX (DAKTOPOB B YCIOBUSIX IMPOU3BOJCTBA U
AKCIUTyaTallu U UX BIUSHUE HA CBOMCTBA MaTepHAJIOB;

YCTAHOBUTH 3aBUCUMOCTh MEXKJY COCTaBOM, CTPOEHHEM M CBOWCTBAMHU
MaTEepHUAaJIOB;

U3YYUTh TEOPUIO U TPAKTUKY TEPMUYECKOW, XUMHUKO-TEPMUUYECKOM
00paboTKu;

U3YYUTh OCHOBHBIE TPYIIIBI COBPEMEHHBIX METAUNIMYECKUX MaTepHasioB, UX
CBOICTBa U 00JACTH MPUMEHEHHUS.

2. Mecro mucummiudbl B cTpykrype QOII BO. TpeGoBanusi Kk
pe3yabTaTaM OCBOCHHS COJCPKAHUS TUCHMILTHHBI

Hucrmuimaa  «MaTepuajaoBeICHUE»  SBISETCA  00sS3aTCIBbHOW  YacThIO
po¢eCCUOHATBHOTO IMKJIA JAWCIUILINH MOATOTOBKUA CTYJIEHTOB IO HAIpPaBICHUIO
noarotoBku 15.03.01 - MammHocTpoeHue.

OcHoBbIBaeTcs Ha 0Oa3e mucuuiumH: «@usukay, «Xumus», «MaTeMaTHKay,
«HxeHepHas 1 KOMIbIOTEpHas rpadukay.

SIBysieTcss OCHOBOM NIl M3ydYeHUS AUCIHILINH MPO(PECCHOHAIBHOTO IUKIA H
HAITMCAHMS BBITYCKHOU KBaTU(PUKAIIMOHHON pabOTHI.

3. TpeOoBanus K pe3yabTaTaM OCBOECHUS COMEPKAHUS TUCUMIINHBI

Koa n Nuaukatopbl JOCTHKEHUMA Ilepeuenb mIaHUPYEMBbIX PE3YIbTATOB
HAaMMEHOBaHUE | KOMIIETEHIIH (110 pean3yemMoit
KOMITETEHITH JTCIIUILINHE)

OIIK-7. OIIK-7.1. 3HaTh:

Crniocoben [IpumeHsieT coBpeMeHHbIE U |COBpEMEHHbIE W 0e30TMacHbIE METOIbI

MPUMEHSITh Oe3omacHbIe METOJIbl | PallMOHATBHOTO UCTIOJIE30BaHUS

COBPEMEHHBIE palroHaIbHOTO CBIPBEBBIX MaTepHUasoB B

OKOJIOTHYHBIE U | UCIOJIb30BAHUA CBHIPHEBBIX | MAITUHOCTPOCHUHU.

6e30macHbIe pPECYPCOB B MallTMHOCTPOEHUH. YMers:

METOIbI OIIK-7.2. IPUMEHSTh COBPEMEHHBIE u

palMoOHANIBHOTO ITpumeHsleT cOBpeMeHHbIe H | 0€30IaCHBIE METOAbl PaHOHAIBHOTO

WCIIOJIb30BAHUS 6e30macHbIe METOJbI | MCIIOJIb30BAHUS SHEPreTHYECKUX

CBIPBEBBIX U | pallMOHAIILHOTO PECYPCOB B MAIIMHOCTPOECHUU

JHEPreTUYECKUX UCII0JIb30BaHUSA Bnaners:

pecypcoB B | DHEPIETUYECKUX PECYPCOB B | HAaBBIKAMU UCTIONIE30BAHUS

MAIIMHOCTPOCHUH | MAIIUHOCTPOCHUU COBPEMEHHBIX HKOJIOTUYHBIX u
0€e30IacHBIX METOJIOB PALMOHAIBHOTO
HCIIOJIb30BaAHUS CBIPBEBBIX u
DHEPreTUUECKUX pecypcoB B
MaIlIMHOCTPOEHUU




OIIK-12. OIIK-12.1.

Crocoben O0OecnieunBaer

OGeCHe“H/IBaTB TCXHOJIOTHUYHOCTH N3 ICIINA nu
TEXHOJIOTUYHOCTh MPOIIECCOB MX M3TOTOBJICHUS.
H3JICIUI u | OIIK-12.2.

MIPOIIECCOB ux | Ymeer KOHTPOJIUPOBATh
M3rOTOBJIEHNS, COOJIIOJIEHAE TEXHOJOTHYECKOM
YMeTI) JOUCIIUITIIINHBI HpI/I N3TOTOBJICHHUHN
KOHTpOJII/IpOBaTI) I/IBILGJH/Iﬁ MaIHI/IHOCTpOCHI/IfL
coOroaeHIE

TEXHOJIOTHICCKOMN

JUCITUITIIINHBI HpI/I

N3TrOTOBJICHHUN

W3ICITIAI

MAITHHOCTPOCHHSI

3HaTh:
METO bl HpOI_IeCCOB HN3TOTOBJICHUSA
U3JIEJINN.

YMmeTs:

KOHTPOJIUPOBATH coOmoacHNE
TEXHOJIOTUYECKOI0  Ipouecca  IpHu
U3TOTOBJIICHUU U3JCTITNHA
MAIIMHOCTPOCHHSL.

Bnanets:

HaBBIKAMH HEpa3pyLIAOIIETro

KOHTPOJII  COOTBETCTBHSI  TOTOBOTO
u3enuss TPeOOBAHMUSIM TEXHUYECKOU
JOKYMEHTAIIMU Ha U3JICIHE.

4.CTpyKTYpa M cofepKaHUEe TUCIUILIHMHBI
4.1. O0beM y4eOHOI TUCHUIIMHBI M BUAbI Y4e0HOM padoThl

O0beM yacos (3a4. ef1.)

Bupa yyeOHo# padoThbl Ounas 3aounas
¢popma dopma
OO0mas yueOHast Harpy3Ka (Bcero) 144 144

(4.0 3au.ex) | (4.0 3au. ex.)

Oobsi3aTesqibHAsl ayIUTOPHAasl yueOHasi HArpy3Ka (Bcero) B TOM 68 16
qucie:
Jlexmun 34 8

CemuHapcKue 3aHATHS

[IpakTuueckue 3aHATHS

17

JlaGopaTopHbie pabOTHI

R

17

KypcoBas paboTta (KypcoBoOii MPOEKT)

Hpyrue ¢GhopMBI 1 METOABI OpPTaHHW3aIMK 00pPa30BaTENBHOTO IpOIlecca
(pacuemmno-epaguueckue pabomel, 2pynnogvie OUCKYCCUU, PONEGble
uepul, MpeHuHe, KOMNbIOMEPHble CUMYTIAYUY, UHMEPAKMUBHbBLE IeKYUL,
CEeMUHAPbl, AHATU3 0eN0BbIX CUMYayull U m.n.)

CamocrosiTesibHast padoTa cTyJAeHTa (Bcero)

76

128

CDopMa aTTeCTanuAa

9K3aMCH

9K3aMCH

4.2 Conep:kaHue pa3aejoB IMCHUIINHBI

Tema 1. Kpucramnmnueckoe CTpoeHHE METAILIIOB.

OOmrast XxapakTepUCTHKAa W CTPYKTYpPHBIE METOJNBI MCCIIECIOBAHUS METaJUIOB.

ATOMHO — KpHUCTAJUTMYECKass CTPYKTypa MeTauioB. JlepekTsl KpucTammndecKou

PCHICTKHN MCTAJLIIOB.

Tema 2. ®opMupoBaHHUE CTPYKTYPbl METAJIOB MPU KPUCTATUIN3ALUH.

DHEPreTUYECKUe yCIOBUS MpoIecca KpucTauih3auuu. MexaHu3sM mporecca
kpuctauzanuu. dopma KpUCTALIMYECKUX 00pa30oBaHUM.

[IpeBpanieHust B TBEPAOM COCTOSSHUH. AJUIOTPOIIHS.

CtpoeHne cCiIMTKa.




Tema 3. CtpoeHue CIIaBoB.

®da3pl U CTPYKTypa B METAUIMYECKUX CIUlaBaX. T[BepAble pPacTBOPHI.
XUMHUYECKHE COCTUHEHHUS.

Tema 4. ®opMupoBaHUE CTPYKTYPHI CIUIABOB MPU KPUCTAJUTU3ALUY.

[IpaBunio (da3. DxkcnepuMeHTaTbHOE TMOCTPOCHHUE JUATPAMM  COCTOSHUSL.
[IpaBunio oTpe3koB. [[uarpamMmma COCTOSIHUS CIIABOB, 0Opa3yIOIINX HEOTPAHUUYCHHBIC
TBEpJbIE PAcTBOPHI. J[MarpamMma COCTOSIHMSI CILIABOB, OOpa3yIOIIMX OrPAaHUYCHHBIC
TBEpJbIE pPacTBOpPHL. JlMarpamMma COCTOSIHHS CIUIABOB, OOPa3yIOIIUX MEXaHUYECKUE
CMECH W3 YHUCTHIX KOMIOHEHTOB. J[Marpamma COCTOSIHHS CIUIABOB, OOpa3yIOIIUX
XUMUYECKHE COeAMHEHUs. J(uarpaMma COCTOSIHUSI CILIABOB, KOMIIOHEHTBI KOTOPBIX
UMEIOT MOJUMOpP(HBIEC MPEBPAIICHHUS.

Tema 5. [Tnactuueckas nedopmaius 1 MEXaHUYECKHUE CBOMCTRA.

Pazpymienne metaiioB. MeToabl ONpeNeNICHUS MEXaHUYECKUX CBOMCTB.
Haknen. Bnausinue HarpeBa Ha CTPOCHHE M CBOWMCTBA J1€(OPMHUPOBAHHOTO MeTasuia.
XononHass u ropsyas  gedopmarusa. Mexanuueckue cBoiicTBa. Haxmen wu
peKpUCTaIu3alus.

Tema 6. XKene3o u crimaBbl Ha €ro OCHOBE.

KomnonenTsl u daspl B cucreme xene3o — yriiepoA. Juarpamma cOCTOSHUS
KeJIe30 — IMEeMEHTUT (MeTacTaOuiabpHOe paBHOBecHue). JlmarpaMma COCTOSTHUS JKEJIe30
— rpadur (ctabusibHOE paBHOBecHE). BiusHue yriiepoia v MOCTOSHHBIX MpUMECe Ha
cBoiictBa cranei. Jlerupyroommue »snemMeHThl B cTand. CTpyKTypHBIE KIIacChl
JIETUPOBAHHBIX CTAJIEH.

Tema 7. UyryHsl.

Ceppiii m Oenblif 49yryHel. Bwicokompounbiii uyryH. KoBkuii d4yryH.
CnenuanbHbIe YyT'yHBI.

Tema 8. Teopus Tepmudeckoit 00pabOTKU CTAJIH.

Knaccudukarnus BugoB TepMudeckoit 00pabotku. Tepmuueckas oOpadboTka u
nuarpamma coctostHus. [IpeBpamienue npu HarpeBe (oOpa3oBaHue aycrteHuta). PocT
3epHa aycTeHMTa mnpu HarpeBe. llepnutHoe mpeBpamieHue. MapTeHCUTHOE
npeBpamenue. [Ipomexyrounoe  (OeitHuTHOe  mpeBpamieHue). Juarpammbl
M30TEPMHUUYECKOTO TMPEBpPALICHUS] AYCTEHHTA. T[EepMOKHMHETUYECKHE JuarpaMMbl
MpeBpalIEHUs MEPEOXIaXKICHHOro aycTeHuTa. [IpeBpallieHus: mpu OTILyCKe.

Tema 9. TexHoMOTUS TEPMHUUECKONH 0OPaOOTKH.

Orxur 1- ro poma. Omxur 2 — ro pona. 3akanka. Buasl otmycka.
Tepmomexanudeckas oopadotka. [ToBepxHocTHAs 3akanka. JleeKThl, BOSHHKAIONNE
IIpU TEPMUYECKOU 00paboTKe.

Tema 10. Xumuko— repmudeckas o0padoTKa.

Teopuss XUMHUKO — TepMHUYECKOM 00paboTku. LlemeHTarus, a30TUpOBaHUE U
uranupoBanue ctaneil. uddy3nonnas Mmetamzanusi.

Tema 11. KoHCTpYKIIMOHHBIE CTaIHN U CIUIABHI.



VYrneponuctele KOHCTPYKLHMOHHBIE CTaid. JlernpoBaHHbIE KOHCTPYKLIMOHHBIE
ctani. CTpOWUTENbHbIE HU3KOJETHPOBaHHbIE cTanu. Cramm I XOJOJHOU
MTaMHOBKU. KOHCTpPYKIIMOHHBIE LEMEHTyeMble U yiydiiaemble ctanu. Cramm c
MOBBILIEHHON 00pabaThIBAEMOCTBIO pe3aHueM. PeccOpHO — NpYKUHHBIE CTalH
oOmero HazHaueHud. llapukonogmmnuukoBele cTanu. Koppo3HMOHHOCTOWKHE U
KapOCTOMKHUE CTaNM U cIyiaBbl. JKaponpoyHble cTainyu U ciuiaBbl. KpuoreHHsle craiu.

Tema 12. IncTpyMeHTaNbHBIE CTATN U TBEPJIbIE CIUIABBI.

Cramu g pexymero uHcTpyMeHta. Cranu s U3MEPUTENBHOIO
uHcTpyMeHTa. Cranu Juisl IITaMIoB XoJiogHoro nedopmupoBanus. Cranu s
HITaMIOB ropsiuero neopmupoBanus. TBepible CIIaBbl.

Temal3. Ctanu u cruiaBbl ¢ 0COOBIMHU (PU3NYECKUMH CBOMCTBAMU.

MarnutHble ctanu U cmiaBbl. CTanu U CIUIaBbl C BBICOKUM 3JIEKTPUUYECKUM
CONMPOTHUBJIICHUEM [l HarpeBaTeNbHBIX d3JeMeHTOB. CIulaBel C  3aJaHHBIM
TeMIEpaTypHbIM KO3 PuuueHToM nuHelHoro pacumupenus. CruiaBsl ¢ 3 dexkTom
namsTi (QOPMBI.

Temal4d. Tutan u crutaBbl Ha €TO0 OCHOBE.

Tepmuueckass o00pabOTKa THUTAHOBBIX CIUIABOB. I[IpOMBINIJIEHHBIE CIUIaBBI
TUTaHAa.

Tema 15. AntoMUHUHN U CIUIaBBI HA €70 OCHOBE.

Knaccudukanuss  amoMHHHEBBIX — CIUIaBOB.  Tepmuueckas  oOpaboTka.
Hedbopmupyemble U JIUTEHHBIE aTIOMUHUEBBIE CIUIaBbl. MarHuil M CIUIaBbl Ha €ro
ocHoBe. JluteitHbie U nqeopMUpyeMble MATHUEBBIE CIUIABHI.

Tema 16. Menn u ciuiaBbl Ha €€ OCHOBE.

JlaTyHu, WX CTpPOEHHE M CBOWCTBA. DpOH3BI: OJOBSHHBIE, AJTIOMUHUEBBIE,
KPEMHUCThIE W OepuiuiueBble. AHTUGPUKIMOHHBIE cIUiaBbl.  OIOBSHHBIE U
CBUHIIOBbIC 0a00uThl. [[MHKOBBIE aHTU(PPUKIIMOHHBIE CIUIaBBI. AJIFOMHUHHCBBIC
HNOAIINITHUKOBBIE CILIABBI.

4.3 Jlekuumn

. O0bem yacoB

n/-n Ha3Banue Tembl Ounasn 3aounas
dopma dopma

1 Kpucrammmieckoe cTpoeHHe METAIIIOB. 2 1
2 ®opMHUpOBaHUE CTPYKTYPhI METAUIOB MPH KPUCTATUTU3ALUU 2 1
3 CrtpoeHue CIUIaBoB. 2 -
4 ®opMHUpOBaHUE CTPYKTYPHI CIJIABOB MPU KPUCTATTU3ALIH. 2 1
5 [TnacTuueckas nedopmarus 1 MEXaHMYECKHE CBOICTBA. 2 1
6 JXerne3o u crutaBbl Ha €ro0 OCHOBE. 2 1
7 UyryHBI. 2 -
8 Teopus Tepmuueckoit 06paboTkH cTanu. 4 1
9 TexHomnorus TepMuyeckoit 00paboTKu 2 -
10 | Xumuko — repmuueckas oopadoTka. . 2 -




11 | KOHCTPYKIIMOHHbIE CTaH U CIUIABBL. 2 1
12 | MaCTpyMEHTATBHBIC CTAH U TBEP/IHIC CILIABBIL. 2 -
13 | Cranu u cruiaBel ¢ 0COOBIMU (PH3UYECKUMU CBOIICTBAMHU. 2 1
14 | Turax u crIaBbI HA €70 OCHOBE 2 -
15 | AmOMUHWMIT ¥ CIITaBBI HA €T0 OCHOBE. 2 -
16 | Memp 1 cIIaBBI Ha €€ OCHOBE. 2

Hroro 34 8

4.4 JlabopaTopHblie padoThl
Ne O0bem yacoB
/i Ha3zBanue Tembl OuyHasn 3a0uHad

dhopma dpopma

Ormpenenenre CTPOCHHS METAIJIOB M CIUIAaBOB METOJIaMHU 2 1
1 MaKpOCKOIMYECKOro aHaim3a (MakpoaHanus). W3yuuts

OCHOBHBIE TIPUEMBI MAaKPOCKOIMYECKOTO  HCCIEIOBaAHUS

METAaJIJIOB M CIIABOB.

Onpenenenue CTPYKTYpBI MaTepHaioB METOJIaMH1 2 1
2 MHKPOCKOTTHYECKOTO aHaM3a (MUKpOaHaN3).

O3HaKOMUTBCA C METOJIaMU  HCCIICIOBAHUN CTPYKTYPHI

MaTepraIoB MpH OOJIBIINX.

Kpucramnmmzanuss u ee BIMSHHUE HAa CTPYKTYpy M CBOMCTBA 2 -

Meramia. VM3yuuTh MexaHM3M U KHHETHKY Ipoliecca
3 MEPBUYHOM KpHUCTaJUIM3ALIHH, BIIMSTHUE YCJIOBUU

KpUCTAJNIM3allMi Ha CTPYKTYpY M MEXaHHYeCKHE CBONCTBA

MeTaia.

Bmusiane mmactudeckoir nmedopmanuu Ha  CTPYKTYpY | 2 -
4 CBOWMCTBA METAUIMYECKUX CIUIaBOB. M3yuuth BiIMsHUE

XOJIOJHOM TMjacThuyeckod nedopmaluvdd Ha CTPYKTYpy U

CBOICTBa METAJLIOB

MukpocTpyKTypa YriIepOJUCTBIX CTajled B PaBHOBECHOM 2 1

coctosiHuM. M3yduTh CTpOEHHE YIIEpOAUCTBIX CTalel B
> PaBHOBECHOM COCTOSIHUU, YCTAaHOBHUTH 3aBUCHUMOCTH MEXIY

WX CTPOCHHUEM U CBOWCTBAMU

CrpoeHue u cBoiicTBa YyryHOB. M3yduTh MHKPOCTPYKTYPY 2 1
5 YyryHOB; O3HAKOMUTBCA C TEOPUEH KpUCTAUIM3AIUU U

MPAKTUYECKUM TOJYYEHHEM YYI'yHOB C Pa3iuyHON (Gopmoit

rpaUTHBIX BKIIIOUEHUN

MukpocTpyKkTypa JErHpOBaHHBIX CTajlied B PaBHOBECHOM 2 -
7 COCTOSIHMM. M3yunTh BIMSHHE JIETUPOBAHUSA HA CTPYKTYPY

CTaJIi B PaBHOBECHOM COCTOSIHUU.

Hopmanusanus YIIEpOIUCTON CTaju. ITomyuuts 3 -
8 MPAaKTUYECKHE HABBIKU 110 HOPMAJIU3ALMU CTAJIH.
Hroro: 17 4




4.5 IlpakTuyeckue 3aHATHSA

O0beM yacoB

Jrj;_)n Ha3Banue TeMbl Ouynas | 3aounas
dopma | popma
1 Kpucrannunueckoe ctpoenue MetauioB. 3anava 1. 3agaua 2. 2 1
5 [Tnactidaeckas nedopMarus, peKpUCTaIUIA3AIUS M MEXaHUIECKUE 5 1
cBoiicTBa. 3anava 3. 3agaua 4.
@opMHpoOBaHHUE CTPYKTYpbl npu Kpuctaumsanuu. Dasel B
3 MeTa/uTndecknx crutaBax. [IpaBwio ¢a3 wiam 3akoH ['mOOca. 2 -
[IpaBuno orpeskoB. 3anaua 5. 3anaya 6.
4 XKeneso u ero crutaBbl. CIuiaBbl CUCTEMBI JKEJIE€30 — YIIIEPO/I. 5 1
Jlnarpamma coCTOSIHUS KeJle30 — IEMEHTHUT. 3ajada 7. 3ajada 8
Teopuss u mnpaktuka Ttepmuueckoi o00paboTku. CocraBieHue
MapUIPYyTHOM TEXHOJIOTMU W3rOTOBIEHUsA JAetannd. HasHadeHue
5 TEMIIEpaTypbl HarpeBa H crocoba oxnaxaeHus. OnpejeneHue 5 i
MPOJIOJDKUTENHFHOCTH Harpesa. [IpeBpamienne npu Harpese. 3aqada
11. IIpeBpamenue npu oxnaxiaeHuu. 3agada 12. Ilpepaienue
pu otycke. 3agada 13
6 Tepmudeckast 00paboTka AeTaneld MamuH. 3aiaqa 15 2 1
7 Br160op Mapok craneit as netaneit mammuH oo1ero. 3agava 16 2 -
8 Br160p Mapok craieil U CIUTaBOB ISl M3TOTOBIICHUSI HHCTPYMEHTA. 3 i
3amaua 18
Hroro: 17 4

4.5. CamocTosiTeibHas padoTa CTY1€eHTOB

Ne Ha3zBanune Tembl Bun CPC O0BeM yacoB
n/n Ouynas | 3aouHasn
dhopma dhopma
CrpoeHne MeTAIIIMYECKUX MaTepUalioB MOJITOTOBKA K
1 DnemeHTsl kKpuctayiorpaduu. Ctpoenue J1a00paTOPHBIM 4 8
pEATBHBIX KPUCTAJLIOB. paboTam , 9K3aMeH
Kpucrannuzanusa. DHepreTHyeckue YCIOBHs | MOATOTOBKA K
mpolecca  KpucTaluzauuud.  MexaHu3M | 1abopaTOpHBIM
5 npotiiecca KpUCTAITU3AIUH. dopma | paboTam, FK3aMeH 4 8
KpucTamMueckux oOpa3oBanuil. CTpoeHue
cnutka. [IpeBpaiiieHus: B TBEpAOM COCTOSHUMU.
AnnoTponus
Crpoenue cruaBoB. Da3bl U CTPYKTypa B | MOATOTOBKA K
3 METAJUTHYECKUX CIUIaBax. TBepapie | 1abopaTopHBIM 4 8
pacTBOpbl. XUMUYECKUE COCAMHECHHUS paboTam, SK3aMeH
dopmupoBaHUEe CTPYKTYphl CIUTABOB TMpH | MOATOTOBKA K
KpUCTAILTU3ALIUH. [TpaBuiio ¢a3. | 1abopaTopHBIM
4 DKCcIepUMEHTAIbHOE TOCTPOSHHE AMarpamm | pabotam, SK3aMeH 4 8
cocrosguus. IlpaBuno orpeskos. uarpamma
COCTOSIHUS CIIJIABOB
Yopyras wu mnactuueckas —aedopmainus. | MOATOTOBKA K
5 Pazpymienue meramnos. XoJsiogHas U ropsyas 71a00PaTOPHBIM 5 8
nedopmars. paboTam, FK3aMeH
6 2Kene3o u crijaBbl Ha €T0 OCHOBE. MOJITOTOBKA K 5 8




KoMIoHeHTHI 1 )a3bl B CUCTEME KENE30 — 71a00paTOPHBIM
YTIEPOI. paboTaM 3K3aMeH
Uyryn. Cepbii u  Oenblii  4yryHBI. | IOJrOTOBKA K
7 Boicokonpounbiii  uyryH. KoBkuil 4yryH. | 1a00paTOpHBIM 3) 8
CrieniuanbHbI€ YYT'YHBI. paboTaMm, 3K3aMeH
Teopus Tepmuyeckoil 0OpabOTKM CTaNW. | HOATOTOBKA K
8 Knaccudukarms BUJIOB TEPMHUYECKOH | J1a0OpaTOPHBIM 3) 8
00paboTKH. paboTtam, SK3aMeH
MOJIrOTOBKA K
9 Texnonorus repMudeckoit 00padboTKU 71a00paTOPHBIM 5 8
paboTam sK3aMeH
XuUMHUKO — TepMudeckas obpabotka. Teopus | moAroToBka K
XUMHKO  —  TepMHuYeckoii  oOpaboTkm. | TAOOPATOPHBIM
10 IleMeHTaLHs, a30THPOBAHNE U LaHHpoBanye | PAOOTaM, JK3aMeH > 8
craneit. luddy3nonnas merammmzanms.
MOJITOTOBKA K
11 | KoHCTpyKIIMOHHBIE CTAIM U CILJIaBbI. 1a00paTOPHBIM 5 8
paboTam, IK3aMeH
WHCTpyMEHTaTbHBIE CTamu W TBepple | TOATOTOBKAK
12 Ja00PaTOPHBIM 5 8
CITUIaBHI.
paboTaM, SK3aMeH
Cranu u criaBel ¢ 0COOBIMU (DPU3UYECKUMU TIOATOTOBKA K
13 . J1a00PaTOPHBIM 5 8
CBOWCTBaMH.
paboTaM, SK3aMeH
Tutan W CcIulaBBl HAa  €r0  OCHOBE. | TIOATOTOBKA K
14 | Tepmuueckas obpaboTka TUTAaHOBEIX | JIA00PaTOPHBIM 5 8
cru1aBoB. [IpOMBIIUIEHHBIE CIIJIABEI TUTAHA. paboTam, SK3aMeH
MOJIrOTOBKA K
15 | AJIOMUHUI U CIIJIaBbl HA €r0 OCHOBE. 71a00paTOPHBIM, 5 8
9K3aMEH
MOJIFOTOBKA K
16 | Menp u criiaBbl Ha €€ OCHOBE. 71a00paTOPHBIM 5 8
paboTaM, 3K3aMeH
Hroro 76 128

4.7. KypcoBble

MIPEANOIaralTcs y4eOHBIM IIJIAHOM.

5.00pa3oBaTe/ibHbIE TEXHOJOTUHI

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

PaéoThI/MPOEKTHI

nmo «MarepuanoBeIeHUIO»

BH3yaHH33HHH,COBHaHHeBHGKTpOHHBD(yqe6HBD(MaTepHaHOB;

- TCXHOJOI'HA KOJIJICKTHBHOI'O BBaHMOHeﬁCTBHH, B TOM YHCJIC COBMECCTHOC

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

- TEXHOJOTHS MpoOJeMHOTro OOy4YeHHs, B TOM 4YHCJIE B pamKkax paszbdopa

MpoOJIEMHBIX CUTYyaIUi;

TCXHOJIOI'u:A,

B

qucCJiac




- TEXHOJIOTUsI Pa3BUBAIOIIETO 00YUYEHHUSI, B TOM YHUCJIE MOCTAHOBKA U PEIICHUE
3a7lad OT MEHEE CJIOKHBIX K Oo0Jee CJIOXKHBIM, pa3BUBAIOUIMX KOMIETCHIIUU
CTY/ICHTOB;

- TEXHOJIOTHS aJanTUBHOTO OOy4YeHUs, B TOM 4YHUCJIE€ MPOBEJACHUE
KOHCYJIbTallUM Mperno1aBaTesl.

6.Y4eOHO-MeTOAHYECKOEe M MPOrpaMMHO-HH(pOPMALHOHHOE o0ecmedyeHmne
JAUCUHUTLUTHHBI

a) OCHOBHaf JuUTeparypa:

1. Typununa B.JO. MarepuanoBeneHne: MEXaHUYECKHE CBOMCTBA METAJLIOB.
Tepmuueckast oOpaboTrka MeramwnoB. CnemnmanbHble cTamu u cmiaBsl / B.IO.
Typununa; non pea. C.A. Hukynuna - M.: MUCuC, 2013. - 154 c. - ISBN 978-5-
87623-680-7 - Tekct: snexktponnbii // IBC "KoncynbTanTt crtynmenra" : [calt]. -
URL: http://www.studentlibrary.ru/book/ISBN9785876236807.html (mara
oOpamenus: 18.11.2019). - Pexxum goctyna: no nojamnucke.

2. Cnecapuyk B.A. MarepuanoBe/ieHUE U TEXHOJIOTUSI MAaTEPUAJIOB:
yueb.nocobue / B.A. Cnecapuyk - Munck : PUIIO, 2015. - 391 c. - ISBN 978-985-
503-499-6 - TekcT: anexrponusiit // DbC "KoncynbranT ctynenra»: [cait]. - URL:
http://www .studentlibrary.ru/book/ISBN9789855034996.html (nara obpaienus:
18.11.2019). - Pexxum 10CTyIIA: 1O MOAIMHUCKE.

0) 1OMOJIHUTEJIBLHAS JIUTEepaTypa:

1. Connnen FO.I1. Marepuanosenenue. [Ipumenenue u BeIOOp MaTepuasoB /
Comnnes 1O.I1., bopzenko E.N., Bonorxanuna C.A. - CII6. : XUMU3JAT, 2017.
200 c. - ISBN 978-5-93808-295-3 - Tekcrt: anexrponusiii / DbC "KoHcynbpTanT
cTyaeHTa': [caliT]. URL.:
http://www .studentlibrary.ru/book/ISBN9785938082953.html  (mara oOpareHus:
18.11.2019). - Pexxum mocTyma: 1o MOIMUCKE.

2. Kapckuit 1.M. Marepuanopeaenue: yuyeonoe nocodue / .M. XKapckuii,
H.II. MBanoga, /I.B. Kyuc, H.A. CBuaynoBuu - Munck: Bem. mk., 2015. - 557 c. -
ISBN 978-985-06-2517-5 - Tekct: anexkrponnsiii / ObC "KoHCynbpTaHT cTymeHTa»:
[caiiT]. - URL: http://www.studentlibrary.ru/book/ISBN9789850625175.html (mara
obpamenus: 18.11.2019). - Pexxum gocTyna: mo MojAmucKe.

3. Cnecapuyk B.A. MarepuanoBe/ieHHE U TEXHOJOTHSI MATEPUAJIOB: y4€eO.
nmocobue / B.A. Cnecapuyk - Munck : PUIIO, 2015. - 391 c. - ISBN 978-985-503-
499-6 - Texcr: anextponnsiii / OBC "KoncynbranT ctynenra": [caiit]. - URL:
http://www.studentlibrary.ru/book/ISBN9789855034996.html (aTa oOparmenus:
18.11.2019). - Pexxum mocTyma: 1o MOJITUCKE.

4. Comunes FO.I1. Martepuanosenenue: Yueonuk maus By30B / Comrmnes 1O.11.,
[Mpsxun E.W. - U3n. 6-e, ctepeotun. - CII6. : XUMU3JAT, 2017. - 784 c. - ISBN
978-5-93808-294-6 - Tekcr: anekrponHsiid / ObC "KoHcynbTaHT cTymeHTa": [calT].
- URL:  http://www.studentlibrary.ru/book/ISBN9785938082946.html  (mara
obpamenus: 18.11.2019). - Pexxum goctyma: mo moamucKe.

B) MeTOJAMYECKHE PEKOMEHIAIMU



1. JlaGopaTopHblii MPAKTUKYM IO JUCHMILIHHE «MartepuanoBenenue» (ams
CTYJ€HTOB JHEBHOM M 3a04HOM (QopMax oOy4yeHUs BCeX TEXHHYECKHUX
cnenuanbHocteit.) /Cocr.: B. M. Jlybacos, E. Il. Morwibsnas, E.B. Haropueii —
JIyranck: U3n-Bo JIHY um. B.[ans, 2017. - 75 c.

2. Kapramoa JI. WM., Koxemsaxun [. H. Marepuanosenenue mis
MaIllMHOCTPOUTENEeH B 3ajadax. Yuel. mocobue. -2-¢ u3fl, mnepepald. U HUCIpaB.
Jlyranck: M31-B0 BOCTOYHOYKPAWHCKOTO HAUMOHAJIBHOTO YHUBEPCUTETA HMEHU
Brnagnmupa dans, 2004. 192 c.

3. Meronuyeckue yKa3zaHUsd U KOHTPOJIbHbIE pabOThl MO JAMCLMILIUHE

«MarepuanoBeieHUE» M1 CTYIEHTOB — 3a04YHUKOB HanpasieHui: §.100403 —
opraHu3alus TMEepeBO30K U VYIPABICHHUS Ha TpPaHCIOPTE (PKEJIE3HOIOPOKHBIN
TPAHCIOPT, MPOMbIIUIEHHbIH TpaHcnopT) 8.100402 - TpaHCHOpPTHBIE CHUCTEMBI CO
crenuanu3anuen opranusamus TamoxxeHHoro koutpods / Coct.: JI. Y. Kapramosa. —
JIyranck: U3a-Bo BocTouHOyKp. Haul. yH-Ta uM. Bnagumupa Hans, 2003.- 10 c.

4. NlybacoB B. M., Morunsnas E. II. MeramioBenenue u TepMHUUYecKas
o0paboTka crutaBoB: YueOHoe mocodue. — Jlyranck: U3n-so JIHY um. B. [ans, 2018.
- 134 c.

r) HHTEPHET-PecypcoB

MunucrepctBo oOpazoBanuss u Hayku Poccwuiickoit ®@epepanun —
http://MmuHOOpHaYKH.pD/

OenepanbHas ciayx0a 1Mo Hag3opy B cdepe o00pa3oBaHUS M HAYKH —
http://obrnadzor.gov.ru/

MununctepcTBo oOpazoBanus u Hayku Jlyranckoi Hapomnoit PecnyOmuku —
https://minobr.su

Haponnsiii coBer Jlyranckoit Hapoaroii Pecriy6mmku — https://nsinr.su

[lopran ®enepanbHbIX TOCYIApCTBEHHBIX O0pa30BaTEIbHBIX CTAHIAPTOB
BeICIIETO 0Opa3oBanus — http://fgosvo.ru

denepanbubiii mopran «Poccuiickoe obpasoanue» — http://www.edu.ru/

Nudopmarmonnas cucrema «EnuHoe OKHO focTynma K oOpa3oBaTeIbHBIM
pecypcam» — http://window.edu.ru/

OenepanbHblid  eHTp HMHGOPMAIIMOHHO-00pa30BaTEIbHBIX  PECYpPCOB  —
http://fcior.edu.ru/

DJIeKTPOHHbIE OMOJIMOTEYHbIE CHCTEMBbI M PeCypPChl

OnexkTpoHHO-OMOMMoTeunass  cucrema  «KoOHCynbTaHT ~ CTyAeHTa — »
http://www.studentlibrary.ru/cgi-bin/mb4x

DnekTpoHHO-0nbOIMoTewHas cucrema «StudMed.ru» https://www.studmed.ru
NupopmannoHHbii pecypc 0M011M0TEe KN 00pa30BaTEeILHOM OPraHU3aALUU
Hayunas 6ubnmorexa umenu A. H. Konsiera — http://biblio.dahluniver.ru/

7/.MaTtepuajbHO-TeXHUYECKOe oOecneyeHne JUCHUIIUHbI

OcBoeHUE NUCHUIUIMHBI «MaTeprualioBeIeHNE» MPEINOJaracT UCIIOIb30BaHUE
AKaJIEeMUYECKUX ayJUTOPHM, COOTBETCTBYIOIIMX JCUCTBYIOIIMM CAaHUTAPHBIM U
MPOTHUBOIIOKAPHBIM MIPaBUJIaM U HOPMaM.


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/

[Tpouee: pabodee MecTo mMpenogaBaTeNsi, OCHAIEHHOEC KOMIIBIOTEPOM C

noctynom B HHTepHer; Mertamiorpadpuueckue MUM-7; neun

HarpeBarenbHble nabopatopubie CHOJI-6,7/9 w nap.; oOpasiel, MUKpoOuUIH(Bl |

MHKPOCKOIIBI

o0opyaoBaHue Il MX NOJATOTOBKH; TBepaoMep bpunenns, tBepaomep Poksenna;
paspeiBHas MamuHa P 0,5; xomep MasTHUKOBBIN; CT€HJ ¢ (hOPMOBOYHON CMECHIO;
CMECH,;

OeryHbl  J1a0OpaToOpHBIC IS BECHI

7a00paTOpPHbIE TEXHUYECKUE ¢ KOMILIEKTOM Pa3HOBECOB; KOMEp JIAOOPATOPHBIN IS

NPUTOTOBJICHUST  (DOPMOBOYHOM
M3TOTOBJICHUS 00pa3loB; MPUOOp Il CYMIKH 0OpasioB u3 (GOPMOBOYHOU CMECH;
npubop s npubop 1A

ra3onpoOHUIIAEMOCTH; TUAPABIMYECKUI IIpecC; MEpeuyeHb HArJISAHBIX MOCOOUN U

OIIPEICIICHUS TBEPAOCTH; OIPELICIICHUS
TEXHUYECKUX CPEJICTB OOYy4YeHHUs; KOMIUIEKT TIUIAKATOB IO META/UVIOBEACHUIO H
CBOWCTBaM
MHUKPOCTPYKTYP
METaJUTMYECKUX CIUIABOB; JIAOOPATOPHBIE CTEHJbI 00Pa3lloB W HAIJISIAHBIX MOCOOMIA

TepMUYECKOW  00paboTKe, CTPOCHUIO U METAJUTMYECKUX U

HEMCTAJNIMYCCKHUX MaTCpUaJIOB; aJIbOOMBI MCTaJJIOB u

Kadenpsl; cTaHAapTHBIC MIKabl n300paxeHut Mukpoctpyktyp no 'OCT 5639

IIporpaMMHOe obecrieueHue:

OYHKIIMOHATIBHOE becnnaTHoe mporpaMmHoe

CchUIKH

Ha3HaA4YCHUC

oOecrieueHue

OducHbIi TakeT

Libre Office 6.3.1

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

OmnepanroHHast https://ubuntu.com/

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

IlouTOBBIN KIIMEHT

MozillaThunderbird

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

daiin-MeHemKep FarManager http://www.farmanager.com/download.php
ApxuBarop 7Zip http://www.7-zip.org/
I'paduacciui GIMP (GNU Image Ma- | Nutp://www.gimp.org/

p nipulation Program) http://gimp.ru/viewpage.php?page_id=8
peRaxTop P g http://ru.wikipedia.org/wiki/GIMP
Penakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator

10



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

8. OnleHoO4YHBbIE CPeICTBA MO TUCUUILIUHE

IHacnopt

(oHIa OLIEHOYHBIX CPEACTB MO Y4eOHOI JUCUHUIINHE

«MarepuajioBegeHue»

[lepedyeHb KOMMETEHIIM (3JIEMEHTOB KOMIIETEHIIUH ), POPMUPYEMBIX B
pe3ysbTaTe OCBOEHUS YUeOHOM NUCIUILITUHBI

WNupukatopsl Orarnsl
. KoHTtposmmpyemsle
Ne | Kon @OopMyIHMpOBKa | JTOCTUKEHUHN TeMbI VIeGHOM ¢dbopmupoBaH
1/ | KOHTPOJIMPYEMOM | KOHTPOJIUPYEMOM | KOMIIETEHLIUN e 1/1}1]1[1111/11{1)1 us
I | KOMIIETCHIIMU KOMITETCHIINU (o peanuzyemoit ﬁ aETI/IKI/I ’ (cemecTtp
JCIUIUINHE P U3Y4EHHUS)
1 | OIK-7 OIIK-7. OIIK-7.1. Tema 1.
Crniocoben [Ipumensier Kpucramiueckoe
IIPUMEHSATH COBpEMEHHbIE U | CTPOCHHUE
COBpPEMEHHBIE Oe3omacHbIe METaJUIOB.
9KOJIOTHYHBIE W | METOJbI Tema 2. 4
6e30macHbIe PaLHOHATBLHOTO ?pncmmmaum.
METO/IbI UCIIOJIb30BaHUS ema 3.
Ctpoenue
PaIMOHATIBHOTO | CHIPHEBBIX
CILIABOB.

11




HCIIOJIb30BAHUS
CBIPbEBBIX u
SHEPTreTHUYECKUX
pecypcoB B
MaIlIMHOCTPOCHU
u

pecypcoB B
MaIIMHOCTPOCHU
H.

OIIK-7.2.
[Ipumensier
COBpPEMEHHBIE U
Oe3omacHbIe
METOIbI
palroHaIBLHOTO
HCITOJIb30BAHUS
HYHEPTEeTUYECKHUX
pecypcoB B
MaIIMuHOCTPOCHU
u

Tema 4.
DopMHUpOBaHKE
CTPYKTYPBI
CILIABOB npu
KpHUCTaUIU3AIUH.
Tema 5.

VYupyras u
IJIaCTHYECKas
nedopmanuu.
Tema 6.

Kene3o u cmaBbl
Ha €r0 OCHOBE.
Tema 7.

YUyryHsl.

Tema 8.

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

Tema 10.
XHUMHUKO-
TepMUYECKast
00paboTKa.

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

Cranu U CIIaBbI C
0COOBIMU
bu3IeCKUMHU
CBOMCTBaMU.
Tema 14.

Tutan u craaBbl
Ha €ro OCHOBE.
Tema 15.
AmomMuHuit u
CIUIaBBI HaA €To
OCHOBE.

Tema 16.

Menp U CIJaBbI
Ha €€ OCHOBE.

OIIK-12

OIIK-12.
Crocoben
oOecrieynBaTh

OIIK-12.1.
O0ecrieyuBaet
TEXHOJIOTUYHOCTH

Tema 1.
Kpucramiueckoe
CTpO€HUuE
METAJIJIOB.

12




TEXHOJIOTUYHOCTH
W3JICTIAI nu
MPOLIECCOB 1704
U3TOTOBJICHUS,
YMETh
KOHTPOJIMPOBATH
COOIIIOICHUE
TEXHOJIOTHYSCKOM
JUCIIUITIIINHBI HpI/I
MN3IrOTOBJICHUN

)5 63 (S 14051
MalIMHOCTPOCHHUS

W3NS u
MIPOIIECCOB HuX
HW3TrOTOBJICHUS.
OIIK-12.2.
YmMmeer
KOHTPOJIUPOBATh
coOIroacHIE
TEXHOJOTHYECCKOMN
JTUCHUTITAHBI TIPU
HU3TrOTOBJICHUH
n3aenni
MaIIUHOCTPOCHUS

Tema 2.
Kpucrammsanus
Tema 3.
Crpoenue
CILIaBOB.

Tema 4.
DopMHUpOBaHKE
CTPYKTYPBI
CIIJIaBOB TIPH
KpUCTaJUIM3AIUH.
Tema 5.

VYupyras u
IJIaCTHYECKas
nedopmaruu.
Tema 6.

Kene3o u criaBsl
Ha €T0 OCHOBE.
Tema 7.

YUyryHsl.

Tema 8.

Teopus
TEPMHUYECKOU
00paboTKH CTaIH.
Tema 9.
Texmomorus
TEPMUYECKOU
00paboTKH.

Tema 10.
XHUMHUKO-
TepMHUYECKas
00paboTKa.

Tema 11.
KoHcTpyKIImoHHBI
€ CTaJIi U CIIJIaBEL
Tema 12.
NucTpyMeHTanbH
bI€ CTaJIk 1
TBEP/IbIC CILIABBI.
Tema 13.

Cranm U CIUIaBHI C
0COOBIMU
bu3MIeCKUMU
CBOMCTBaMU.
Tema 14.

TutaH u criaBsl
Ha €r0 OCHOBE.
Tema 15.
AmoMuHHuN B
CILTIaBEI HA €0
OCHOBE.

Tema 16.

Menn u cnaBbl
Ha ¢¢ OCHOBE.

IToxa3aTenu n KPUTCPHUH OLICHUBAHUA KOMHeTeHHHﬁ, OIIMCAaHHE IIIKAJI OICHUBaAHUA
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NHpukatopsl

Ne Kon JOCTHKEHUIN IIepeuyenn Konrtposmmpyemsie| HaumenoBanue

[/ | KOHTPOJIMPYEMO | KOMNIETEHUHH MJIaHUPYEMBIX TEMbI Y4eOHOM OIIEHOYHOT'O
U KoMmeTeHIMu | (TI0 peanu3yemMoil | pe3ysibTaToB TTUCIIUATIITUHBI cpeiacTBa

JUCITUTIIIUHE )

1 OIIK-7. OIIK-7.1. 3HATh: Tema 1, Bamanne WA
Cnocoben IIpumensier COBpPEMEHHBIE u | Tema 2, [IPaKTUYECKUX
IIPUMEHATH COBPEMEHHBIE U Oe3011acHEIE METOAbI Tema 3, SaHﬂTI/If/'I,
COBpEMEHHbIE Ge30MmacHbIe paLMOHAIBHOTO Tema 4, 3aJIaHUs o
SKOJIOTHYHBIE ¥ | METOJIBI UCIIOJIb30BAHUS Tema 35, 71a60pPaTOPHBIM
6e30MACHEIE pammonansHoro | CPIPBEBBIX Tema 6, 3aHATHUSM,
METOIEL e — MaTepHaJIOB B | Tema 7, AK3aMEH

MaIIMHOCTPOEHUH Tema 8§,
palMOHAIBHOTO | CHIPHEBBIX yMeTD: Tema .
WCTIONIb30BAHUS | PECYPCOB B
HCITOJIB30BaTh Tema 10,
CBIPbEBBIX ¥ | MAIIMHOCTPOCHH | o peMEHHbIE | Tema 11,
OHEPTCTHHCCKHX | H. Ge3omacHbie MeTozb! | Tema 12,
pecypcos B PAaILMOHAIBHOTO Tema 13,
MalMHOCTPOCHU HCTIOJB30BaHUS Tema 14,
u CBIPBEBBIX Tema 15,
MaTepUaJIOB B | Tema 16
MaITuHOCTPOCHUHN
BJIQ/IETh!
HaBBIKAMH
IIPUMEHEHNUS
COBPEMEHHBIX u
0e30MmacHbIX
METOJIOB
palroOHAIBHOTO
HCII0JIb30BaHUS
CBIPbEBBIX
MaTepuaioB B
MalIMHOCTPOEHUHU
OIIK-7.2. 3HATh: Tema 1, 3agague A
[Ipumensier COBPEMEHHBIEC u | Tema 2, MPaKTUYECKUX
coBpeMeHHble M | Oe3onacHble MeTonbl | Tema 3, 3aHATHUH,
Oe3omacHbIe palMOHAIBHOTO Tema 4, 3alaHus o
METOIbI HCII0JIb30BAHUS Tema 5, n1abopaTopHBIM
palMOHAIBHOIO | DHEPIETUYECKUX Tema 6, 3aHATHUAM,
UCIIOJIB30BaHUS | PECYPCOB B | Tema 7, HK3aMEH
JHEPreTUYECKU MAaIIMHOCTPOEHUHU Tema 8,
X pecypcoB B | YMETb: Tema 9,
MAaIIMHOCTPOEH UCI0JIb30BATh Tema 10,
170 COBpPEMEHHBIE u | Tema 11,
Oc3omacHble MeToabl | Tema 12,
PalMOHAIIBHOTO Tema 13,
HCTIOJIB30BAHUS Tema 14,
JHEPTETUYECKUX Tema 15,
pecypcoB B | Tema 16
MalIMHOCTPOEHUHN
BJIQJIETh:
HaBbIKAMU
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HpI/IMeHeHI/ISI
COBpeMeHHBIX nu
0e30macHBIX
METOJIOB
paIMOHATLHOTO
HCIIOIb30BAHUSA
DHEPrETUYECKUX
pecypcoB B
MaIIII/IHOCTpOGHI/II/I

OIIK-12.
Cnocoben
obecrieunBaTh
TEXHOJIOTHYHOCT
b W3OEIHHA WU
MPOIIECCOB  UX
HM3TOTOBJIEHUS,
YMETh
KOHTPOJIMPOBATH
coOmoacHHEe
TEXHOJIOTHYECKO
U OUCHUILINHEI
pu
HM3TOTOBJIEHUH
U3 Ienni
MaIUHOCTPOCHU
'

OIIK-12.1.
O0ecneynBaeT
TCXHOJIOIT'NYHOCT
b N3 ICIINA nu
MIPOIIECCOB X
HN3TOTOBJICHUSL.

3HATh:

METO/IbI POLIECCOB
U3TOTOBJICHUA
n3aenni
YMETh:

00€eCIIeunTh
MpaBUIILHOE
NPUMEHEHUE
MPOLECCOB JIISE
N3TOTOBJICHUA
15631 (1707
BIIAJICTD:

HaBBbIKAMHA
KOHTPOJIS
TEXHOJIOTHYECKOTO
nporecca

Tewma 8,
Tema 9,
Tema 10

3aganue A
MIPAKTUICCKUX
3aHATHH,
3aaHus 1o
n1abopaTopHBIM
3aHATHIM,
JK3aMeH

OIIK-12.2.
VYmeer
KOHTPOJIMPOBATH
coOmroIeHne
TEXHOJIOTHYECKO
U IUCIMIUIAHEI
npu
HM3TOTOBJICHUHU
U3aeIni
MalTuHOCTPOCHHU
o

3HATh:

METOJBI KOHTPOJIS
COOIrOIEHNSA
TEXHOJIOTHISCKOM
JUACIATUIMHEI pu
W3rOTOBJICHUHU
U3aenni
MalTuHOCTPOCHHUS
YMETh:

KOHTPOJIUPOBATh
coOIroIeHne
TEXHOJIOTHYECKOTO
npoiecca npu
HM3TrOTOBJIEHUU
U3aenni
MaITHHOCTPOCHHUS
BJIAZIETh:

HaBBIKAMU
Hepa3pyIIaoIIero
KOHTPOJIA
COOTBETCTBUS
TOTOBOTO  H3ACHHUSA
TpeOoBaHUAM
TEXHUUYECKOU
JOKYMEHTalluu  Ha
H3JIeIne

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

3amanue  IA
MPaKTUYECKUX
3aHITHH,
3aJaHus o
71a00paTOPHBIM
3aHATHIM,
9K3aMeH

?,azlam/m mo HaﬁopaTOpHLIM JAHATUAM:
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JladbopaTopHasi padora Ne 1. OmnpeneneHue CTPOCHHS METAUIOB M CIUIABOB METOJAMH
MaKpOCKOIMYECKOro aHaJin3a (MaKpOaHaJu3):

Onucarb CyIIHOCTh M Ha3HAUEHUE MAKPOCKOIIMYECKOTO aHaIM3a (MaKpoaHalln3a).

Onucarh METOAMKY MCCIIEAOBAHMSI U3JI0MOB METAJUIOB U CILIABOB.

HccnenoBath 00pa3isl U3JI0MOB Pa3JIMUHbIX CIIJIABOB. BRIOpaTh OJMH M3 HUX, CXEMATUYHO
3apHCcoOBaTh €ro M JaTh 3aKiIoueHue o (GopMe M pazMepax 3epHaA, BUJAE pa3pyIICHUs M MOPOKax
MeTaa.

Omnwucats METOAMKY MIPUTOTOBJICHUSI MAKPOLILTHA(DOB.

3apucoBaTh MaKpOCTPYKTYpY J€(POPMUPOBAHHOTO M JIUTOIO METaJUla MOCHE TIyOOKOro
TpaBJIeHUs. YKa3aThb COCTaB PEaKTHUBA U OXapaKTEPU30BaTh MAKPOCTPYKTYpPY.

3apucoBaTh MaKpOCTPYKTYpy 00pa3loB MOCJE MOBEPXHOCTHOTO TPaBJIeHUs. YKa3aTh COCTaB
peaKTUBa U 0XapaKTepU30BaTh MAaKPOCTPYKTYpY.

BrisBUTP XMMMUECKYI0O HEOJHOPOJHOCTh (JUKBAIMIO) cepel 1o Meroay baymana.
[Tony4deHHBI CEpHBIM OTHEYAaTOK NPHUKIEUTh B TETpaab M JaTh 3aKIIOYEHHE O XapakTepe
pacnpezeneHus cepbl B cTainu. [IpuBecTu cocTaB peakTHBa U XUMUYECKHE pEaKLUU, IPOUCXOASIINE
B IIPOILIECCE UCCIIEA0BAHNUS.

JlabopaTtopnass paGora Ne 2. OrmpeneneHue CTPYKTypbl MaTepHalioB MeETOJaMU
MUKPOCKOITMYECKOTO aHalin3a (MUKPOAHAIIN3).

Onucatb Ha3HAYECHUE MUKPOCKOTIMIECKOTO aHan3a (MUKpOaHAIH3a).

Omnwucath METOIUKY MTPUTOTOBJICHUS U TPABJICHUS MUKPOILITH(OB.

3apucoBaTh CXEMY OTPaKE€HHs JIyded OT IOJMPOBAHHOM M IPOTPABIECHHOM NMOBEPXHOCTHU
MeTaia.

N3yunth ycTpoHCTBO U MPUHLIUI PabOTH METAIUIOrpahuIecKOro MUKpPOCKOTA.

3apucoBaTh ONTHYECKYIO cXeMy MUKpockorna MUM-7.

UccnenoBath Ha MeTauiorpau4yeckoM MHMKPOCKONE MHUKpPOLUIMG 10 TpaBJCHHUS.
3apucoBath ero B kBaapare 30x30 MM W JAaTh 3aKIIOYEHHWE O KAyeCTBE MPUTOTOBJICHUS
MHUKponuda.

HccnenoBaTh Ha MUKPOCKOIIE MUKPOILING MOCIE TpaBleHUs. 3aprcoBaTh €ro CTPYKTYpy B
kBazgpare 30%x30 MM U AaTh 3aKIIOUYCHHUE O KayecTBE TpaBieHUs Mukpouuinda. Omucars Gopmy u
pasmep 3epeH, neheKThl BHYTPEHHETO CTPOCHUSI MeTaslia (€CIIM OHU MPUCYTCTBYIOT B METAJLJIE).

Onpenenuth YCTaHOBIEHHOE HA MHUKPOCKOIE yBeIMYeHHE (TOJIb3YSICh CIPAaBOYHOU
TaOIMIEH) U 3aIMCaTh €ro Mo CXeMaMU MUKPOILTH(OB.

JlaGoparopHasi padora Ne 3. Kpucrainuzanusa U €€ BIMSHUE HAa CTPYKTYpPY M CBOMCTBA
MeTajua.

N3yunth ycTpoilcTBO OMOJOrHYECKOrO0 MUKPOCKOTIA U paboTy Ha HEM.

HavepTuTh 1 onucaTh ONTHYECKYIO CXeMY OMOJIOTHYECKOr0 MUKPOCKOIIA.

[IpocMoTpeTh Ha OHOIOTUYECKOM MHKPOCKOIE MPOIECC KPUCTAJUTH3AIMH KAl pacTBOpa
COJIH.

Onucatp Npoecc KPUCTAIUIA3ALNH COJIH.

3apucoBaTh CTPOCHHME 3aTBEPJEBAIONICH KaIUIM pPACTBOPA COJU C COOTBETCTBYIOIIMMU
MOSICHEHUSIMU.

N3yunTh moJA. MUKPOCKOTIOM cTpoeHue uuctol meau u jaryHu (60% Cu, pemerka ['IK;
40% Zn, pemetka ['TIY) u cxemaTudecku u300pa3uTh CTPYKTYPHI.

JlaGopaTtopHas padora Ne 4. BrnusHue ruiactuueckoil aedopMani Ha CTPYKTYpy M
CBOMCTBA METAJNIMUECKUX CIIJIaBOB

W3meputhb BbICOTY 00pa3LoB 110 Aedopmaruu.

BrImonaHuTh 0caaky o0pasnos.

W3meputh BbICOTY 00pa3LoB mocie JedopMalu.

Omnpenenuts creneHs aedopmannu odpasios &, %.

3ameputh TBepAOCTh 00pa31oB. [loaydyeHHbIe JaHHBIE 3aHECTH B TaOI.
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[To monmy4eHHBIM TaHHBIM MOCTPOUTH TPadUK U3MEHEHHS TBEPJOCTH MaTepHalia OT CTCIICHU
nepopmaruu HB = f(g). Cnenatb BBIBOJ O BIMSIHUM CTETICHH JepOpPMAIlUU Ha TBEPAOCTh METAJLIOB.
N3yunth 1 3apucoBaTh CTPYKTYpPY OOPA3IOB IMOCIE PA3TUYHBIX CTENCHEH NedopMaIinu.

JlabopaTopHnasi pabora Ne 5. MukpocTpyKkTypa YriaepoAauCThIX CTajJledi B PaBHOBECHOM
COCTOSIHUM.

N3yunTh MUKPOCTPYKTYPY YIVIEPOAMCTBIX CTAJIEH B PABHOBECHOM COCTOSTHUU.

CxemaTHuecky 3apucoBaTh HAOIIOJAEMYI0 B MUKPOCKOI MHKPOCTPYKTYPY B KBajpaTax
30%30 mMm.

Onpenenuth Mo MUKPOCTPYKTYpPE C MOMOILBIO MpaBuiia OTPE3KOB COJIEPIKaHUE YIiiepoJia B
Ka)KJOM 00pasiie CTallu.

[log KaXabIM PUCYHKOM YyKa3aThb MMKPOCTPYKTYPY, COJEpKaHue yriepoja, (ha3oBbIil
COCTaB, IIPEIOJIAraéMyr0 MapKy CTaJld, €€ KJIacc.

W3 crpaBouHO# TaOMUIBI BBIMCATh MEXAaHUYECKHUE CBOMCTBA ISl MCCIEAYEMBIX MapoK
CTaled W TOCTPOUTh TpadUUYecKylo 3aBUCUMOCTh «MeXaHMYeCcKHe CBOWMCTBAa - COJAEp)KaHHE
yTIepoaar.

JladopaTopHas pa6ora Ne 6. CTpoeHHe U CBOWCTBA YyTr'yHOB.

N3yunTh moJ MUKPOCKOIIOM MHUKPOCTPYKTYpPY O€J0ro 4yryHa M 3apHcOBaTh €€ B KBajpaTe
30%30 mM. YKa3aTh CTPYKTYpPY U CTPYKTYPHBII KJIacC 3apUCOBAHHOTO Yyr'yHa.

N3yauTh moa MUKPOCKOTIOM MHUKPOCTPYKTYPBI CEPBIX, BBICOKOIIPOYHBIX U KOBKUX YyI'yHOB
no u mocie TpaBieHus. Ha mukpomuudax a0 TpaBieHUs ONpenesiuTb ¢GopMy TpadUTHBIX
BKJIIOUEHUH W BuJ uyryHa. Ha wMukpommmdax mocine TpaBl€HHUS HCCIEeI0BaTh CTPOECHHE
METaJJINYECKOW OCHOBBI M OIpPENEIUTh MapKy uyryHa. Pe3ynbrarel uccieoBaHul MPeCTaBUTh B
BHJIE pUCYHKOB (KkBaapaTsl 30%30 Mm).

Kpatko onucaTs criocoObl oJIy4eHUs] CEPOTO, BEICOKOIIPOYHOTO ¥ KOBKOTO YYT'YHOB.

JlaGoparopHasi padora Ne 7. MukpocTpyKTypa JIETUPOBAHHBIX CTAJIE B PABHOBECHOM
COCTOSIHUH.
N3yunTh cTpoeHue cTajieid o1 MUKPOCKOIIOM.
CxeMaThyecKku 3aprcoBaTh HAOJIIO1aeMble CTPYKTYPHI B kBajgpaTax 30x30 MM.
C nmomo1IpI0 AUarpaMm OIpPeaesIUTh KIIAcC U3y4aeMbIX CTajei.
[Toxg kaapIM PUCYHKOM HaIMcaTh MAapKy CTalM, €€ XUMHYECKHH COCTaB, CTPYKTYpYy U
CTPYKTYPHBIH KJ1acc

JlaGoparopHas padora Ne 8. Hopmanuzanus yriiepoJucTon CTaju.

3anucath MapKy cTajiu B rpady 2 mpoTokoJa.

N3meputs 00pa3ipl MpU MOMOIIM IITAHTCHIUPKYIS U pe3yibTaThl 3aMepa 3alluChiBaTh B
rpady 3.

Omnpenenute TBepAocTs HB 00pa3iioB B HCXOJHOM COCTOSSHUU M TOJTYYEHHBIE Pe3ylbTaThl
TBEPAOCTH 3amucaTh B rpady 4.

BoInoHUTE HOpMaANTHU3aLKI0 00pa3loB U ONPEAETUTh TBEPAOCTh YIIASPOAUCTON CTalU MOCe
HOpPMaJH3aluH.

Omnpenenuts TeMIepaTypy HOpMaJIM3AlUU CTallM, MOJIb3YACh HUKHEW 4acThlO JUArpamMmbl
HKEJIE30-1IEMEHTHT.

Jlis cpeaHeyrepouCThIX J03BTEKTOMAHBIX cTaied (craau Mapok 40-65) temmeparypa
HOopManm3aiuu  BeiOMpaercss Ha 30-50°C Beime smamn GS, 1. e, Acz+(30-50°C), s
BBICOKOYTJIEPOAUCTBIX 3a3BTEKTOMAHBIX cTanei (Y9-Y12) temneparypa Ha 30-50 °C Bbliie TuHUN
SE, 1. e. Acm+ (30-50°C).

Temneparypy HOpMallM3aluK 3anucarhb B rpady S.

Omnpenenuts 00LIYI0 MPOAOKUTENFHOCTh HarpeBa M BBIACPKKH 00pasloB u3 pacuera 1,5
MUH Ha | MM mameTpa WM TOJIUHBI 0Opasua. Pe3ynbraTsl 3anucath B rpady 6.

OO6pa3s1bl TOMECTUTD B 1€4Yb, HATPETYIO J0 TeMIepaTypbl HOPMaIU3aIMK JUI CTAIN JaHHOM
MapKH, Kak MoKa3aHo Ha pHC. 2, ¥ BbIIEPXKaTh B [IeUn TpeOdyeMoe BpeMsl.
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N3Bieur 00pa3ipl TOCIEIOBATENBHO OJWH 3a APYTMM U3 TeYM U OXJAJUTh WX Ha
CIIOKOMHOM BO3JIyX€.

3auncTuTh 00a Topia 06pa3oB Ha NUTH(OBATHLHON IIKYPKE.

Omnpenenuth TBEPAOCTh HOPMATU30BAHHBIX 00pa3loB. Pe3ynbraThl M3MEpeHH TBEPIOCTH
3aHecTu B rpady 7.

N300pa3uth rpaduyecku pekMM HOPMAIM3AUN B KOOpIMHATAX TeMIepaTypa - Bpems
Harpesa.

W3yunth CTpyKTYpbhl HCCIEAYEMBIX CTaled J0 U MOcCie TEpPMUYECKOW 00paboTKH.
3apucoBaTh CTPYKTYphI B kBagparax 30x30Mm.

JladopaTopHas pa6ora Ne 9. MUKpOCTpyKTYypa IIBETHBIX CILIABOB.

OnpenenuTh XUMHUYECKMM COCTaB IBETHBIX crutaBoB JjaryHu JI60, Opouser bpC30,
mopanmromunus J{1 u cumymuna AJI2.

N306pa3uth quarpamMmsl coctostaust cucrem Cu-Zn, Cu-Pb, Al-Cu, Al-Si.

Ha nuarpammax cOCTOSHMSI CUCTEM yKa3aTh COOTBETCTBYIOIIME KOHIIEHTpPALMU CILJIaBOB,
OTIPEJENIUTh UX CTPYKTYPHBIM COCTaB B paBHOBECHOM cocTosiHuU npu 20°C U yka3aTh TeMIEpaTyphl
KPUTHUYECKHX TOYECK.

N3yuuThs MUKPOCTPYKTYPY LBETHBIX CTutaBoB JaTtyHu JI60, 6ponssr bpC30, mopamoMuHusS
JI1 (3akaneHHOTO M UCKYCCTBEHHO COCTApEHHOTO) U CHutymMuHa AJI2.

CxeMaTnueckd 3apucoBaTh HaOJIOaeMble CTPYKTYpHI CIUIaBOB B KBajpaTax (30x30 mm).
[Tox xaxIpIM PUCYHKOM yKa3aTh MapKy CIUIaBa, XMMUYECKHM COCTaB U TUI AMArpaMMBbI COCTOSIHHUSI,
K KOTOPOMY OH OTHOCHTCH.

VYka3zarh, Kakue M3 HU3YUYEHHBIX CIUIaBOB YIPOUHSIIOTCS TepMooOpaboTkoil. OTBer
000CHOBATb.

KpI/ITepI/II/I " IIKaJIa OHCHUBAHUWA 110 OHCHOYHOMY CPCACTBY —
3a0aHUsl NO ﬂa60pam0prlM S3AHAMUAM

HIxama oreHUBaHUA

Kpurepuii onieHuBaHus
(maTEpBaAN OAIIOB) PHTED B

5 3aaHue BBHIMOJIHEHO HAa BBICOKOM YPOBHE (CTYICHT B IOJHOM OObeMe
OCBETHJI pacCMaTPUBAEMYIO POOIEMAaTHKY, IPUBENT apTyMEHTHI B TIOJIb3Y
CBOMX CYXIICHHIA, BJIAJICCT pOPHIEHBIM HOHSTHIHHBIM
(kareropuajgbHBIM) anmapaToM M T.11.)

4 3anaHue BBINIOJIHEHO HAa CPEIHEM YpPOBHE (CTYIEHT B IEJIIOM OCBETHII

paccMaTtpuBaeMyro NMpoOJeMaTHKy, MPUBET apryMEHTBI B IMOJIb3Y CBOMX
CYXJCHUI, OMYCTUB HEKOTOPbIE HETOYHOCTH U T.II.)

3 3ajaHue  BBIMOJHEHO HAa HHU3KOM YpOBHE (CTYAEHT JOIYCTHI
CYIIECTBEHHBIC HETOYHOCTH, W3JI0OXKWI Marepuai ¢ OuMOKaMu, He
BJaJceT B JOCTATOYHON CTENEHH NPOPHIBHBIM KaTErOpUaIbHBIM
anmapaToMm M T.I1.)

2 3a,Z[aHI/Ie BBIIIOJIHCHO Ha HCEYHOBJICTBOPUTCIBHOM YPOBHC MU HC
IMPEACTABJICH (CTy,[[eHT HC I'OTOB, HC BBINIOJIHUII 3aIaHUC U T.l'[.)

3agaHue I NPAKTHYECKUX 3aHATHI

3ansrue 1. Kpucrammueckoe ctpoeHre MeTaiioB. 3aaava 1. 3agaya 2.
3anaHue: OCBOUTH MPOLECC 3aTBEPACBAHUA KPUCTAUIMYECKUX BEIIECTB U YCTAaHOBUTh
B3aMMOCBSI3b MEXIY CTPYKTYPOl CIIUTKA U YCIOBUSIMH IpOIIecca KPUCTAILITU3ALINH.
KonTtponbHbie BOITPOCH!
1. Yro Takoe (azoBoe npeBpanienue? [IpuBennute mpuMepsl.
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2. OObscHuTe, moueMy (pazoBoe MpeBpalIeHHE KPUCTALTUYECKUX T COMPOBOXKIACTCS
TeroBbIM 3 dexrom? [TpuBeaure mpumepsl.

3. Hapucyiite KpHBYIO OXJIQXIEHHS W HarpeBa Ul KPUCTAJUIMYECKOTO U aMOp(HOTro
BELIECTBA.

4. Hapucyiite 1 O0OBSICHUTE CXEMy HM3MEHEHHUS CBOOOJHOW SHEPrHHM YHCTOrO METajlla B
TBEP/OM U JKUJKOM COCTOSIHUAX U 3aBUCUMOCTHU OT TEMIIEPATYPBHI.

5. YUem oOBsAcHSCTCA pazauyue MEXIy TEeMIepaTypoil IUIaBleHHS M TeMIepaTypou
KpUCTaJIIIU3aluu?

6. HazoBuTe 0CHOBHBIE TapaMeTphl IpoLecca KpUCTAIIIN3aLUU.

7. OOBscHUTE CBSI3b MEXKJY YMCIIOM LIEHTPOB KPUCTAJUIM3ALUH, JIUHEHHON CKOPOCTBIO UX
pOCTa U BEJIMYNHOM 3€pHa.

8. HapucyiitTe u O0OBSCHUTE CXEMY BIMSIHHS TEPEOXJIAXKACHUS Ha YUCIO LEHTPOB
KPUCTAJIJIM3aLUU U CKOPOCTh POCTa KPUCTAJLIOB.

9. Ilepeuncnute GakToOpbl, CIOCOOCTBYIONINE TTEPEOXITAKICHUIO METAJIIOB.

10. JlaiiTe MOHATHE O KPUTHYECKOM PaJInyce 3apo/iblilia TBEPI0H (a3bl.

11. [Ja¥iTe NOHITHE O TOMOT€HHOM MEXaHU3ME 3apOKJACHHS TBEPIOH (asbl.

12. [la¥iTe MOHATHE O TETEPOr€HHOM MEXaHU3ME 3apPOKICHUS TBEPIOH (a3kbl.

13. Hapucyiite u 00BbsICHUTE 30HAJIBHOE CTPOEHUE METAJUIMYECKOTO CIUTKA.

14. IlepeuncnuTe ITOCTOMHCTBA M HEAOCTAaTKU CIUTKAa C Pa3BUTON 30HOM CTOJIOYATHIX
kpuctayioB. HazoBure (akTopbl, ciocoOCTBYIONINE PA3BUTHIO 30HBI CTOJIOUYATHIX KPUCTAJIIOB.

15. Ilepeuncnure NOCTOMHCTBA M HEIOCTATKM CIIUTKA C PA3BUTOM 30HOM PaBHOOCHBIX
KpPHUCTAJLJIOB.

3ansitue 2. [lmactudeckas medopmariysi, peKpUCTAIUIM3ANUS M MEXaHUYECKHE CBOWCTB.
3anada 3. 3agaya 4.

3amaHue: WM3Y4YHTh BIUSHUAE XOJIOAHOW IUIACTUYECKOW JnedopMaliu Ha CTPYKTYpy H
CBOWCTBA METAJIJIOB.

KoHTpoJsibHBIE BOTIPOCHI

1. Uto Takoe ympyras aepopmMarus METaUIOB U CIUTABOB?

2. dusnueckre METOIbI OTIPEICTICHUS YIPYToi nedopMaliuu.

3.  CTpyKTypHO-UyBCTBUTEIBHBIE M HEUYBCTBUTEIBHBIE XapaKTEPUCTUKH  YIOPYroi
nedopmaruu.

4. Yro Takoe miaactuyeckas aegopmarys MeTaaioB U CILIaBOB?

5. lnarpamMma HampspKeHue - nedopManus Ui IIaCTUYHBIX U XPYIKUX METaJIOB.

6. XapaKkTepuCTUKHU MJIACTUYECKON ehopMaiuu Ajs TUIACTUYHBIX U XPYIIKUX MaTepUaioB.

7. Kak npoucxoaut miactudeckas nedopmanusi B MOHO- U IOJTUKPUCTAILIAX ?

8. Tekctypa nehopMHUpPOBAaHHBIX MaTEPHATIOB.

9. Yrto Takoe QUCIOKAIUS U INIOTHOCTD AUCIOKAIIUNA?

KakoBa mioTHOCTh IMCIOKALNUN B OTOXOKEHHBIX U HaKJIEMaHHBIX 00pa3iax?

10. ®uznueckas CylHOCTh HaKJIena.

11. Kak Bnusier Hakiien Ha (u3nuecKre, XUMHUYECKUE U MEXaHHYECKUE XapaKTEPUCTHKHU
HaKJIETIAaHHOTO MaTtepuana’?

12. OTOBIX U MOJIUTOHU3ALU.

13. VI3mMeHeHue CTpyKTYpbl, GU3NUECKUX, XMMUYECKUX U MEXaHUYECKUX CBOMCTB METAJIJIOB
U CILJIaBOB.

14. [lepBruyHas peKpUCTAILIN3AIMS METAJIOB U CILUIABOB.

15. U3meHeHne GU3NYECKUX, XUMUYECKUX U MEXaHUYECKUX CBOMCTB METAJUIOB U CIUIABOB.

16. BropuuHas pekpucTauin3alns METAJIJIOB U CILIABOB.

17. Kak BiusieT BTOpUYHAs PEKpUCTAUIM3ALMA HAa H3MEHEHHE MEXaHUYECKUX CBOMCTB
HAaKJICTIAaHHBIX MaTEPHUAJIOB.

18. Kputnueckas creneHs aegopmaiuu.

19. Xonoanas u ropsiyast 00paboTka MeTaIoB U crjiaBoB. O01acTH NPUMEHEHHUS.
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3ansaTne 3. PopmMupoBaHHE CTPYKTYpHl HpU Kpuctamumszanuud. dazbl B METATUIMYECKHX

criaBax. [IpaBuno ¢a3 wnn 3akon I'n60ca. I[IpaBuio orpeskos. 3agaua 5. 3agaya 6.

3ananue: mpuoOpecT HaBBIKK B M3YyYE€HUH CIUIABOB C MOMOIIBIO TUArPaMM COCTOSHHSL.
KonTtponsHbIe BOIIPOCHI

1. Yro Ha3pIBaeTCAd METANINYECKUM CILJIABOM?

2. Yro Takoe KOMIOHEHT? - (a3a?

3. Kakoe cocTosiHue crjiaBa Ha3bIBa€TCsl pABHOBECHBIM ?

4. YUto HazpIBaeTCsl TBEPIbIM PAaCTBOPOM? - XMMHUYECKUM COEIMHEHUEM? - IeTepOTreHHOU

CTPYKTYpOii?

5. Kakumu ObIBatOT TBEpAbIE PaCTBOPHI?

6. Uto o3HayaeT TBEpOE PACTBOPHOE YIIPOUYHEHHE U B YEM €T0 IPUIHHBI?

7. lnarpamMmbl COCTOSIHUS IByXKOMIIOHEHTHBIX CILUIABOB.

8. Uto Takoe quarpaMma COCTOsIHUS?

9. Kakue To4Yky Ha3bIBatOT KPUTUYECKUMU?

10. Yto Takoe TepMUUECKHI aHaIN3, KAKOBA €ro CBSI3b C IMAarpaMMOMl COCTOSTHUS CILJIaBOB?
11. KakoBa nmpakTuueckas METO/IMKa MOCTPOESHUS JUarpaMM COCTOSIHUS CIIJIaBOB?

12. Chopmynupyiite npaBuiio ¢as.

13. Yto mo3BOJISET ONPEAENSITh MIPABUIO OTPE3KOB?

14. Meroauka NpUMEHEHUS! METO1a OTPE3KOB.

15. Kakue BH/IbI HOHBapUAHTHBIX (Pa30BBIX pEeaKLIUN BaM U3BECTHBI?

16. Kakoe npeBpalieHie Ha3bIBAETCSl dBTEKTUUYECKUM (IBTEKTOUIHBIM, NMEPUTEKTHUECKUM,

neputekTouHbIM)? [IpuBecTu cxemy 3TOH peakiuu.

17. Kakue nMHUA HA3bIBAIOTCS JIUHUSIMU JTUKBUIYC U COTUAYC?
18. B yem oTiinuue CTPYKTYpHOU AuarpaMmbl OT (a30Boit?

3austue 4. XKenezo u ero crumael. CrutaBel CHCTEMBI kKejne3o — yriepoa. {uarpamma

COCTOSIHUS JKeJIe30 — IIEMEHTHUT. 3amada 7. 3amaya &.

3ananue: n3y4uTh (pa3oBbie U CTPYKTYpPHBIE MpeBpalleHHs, Ha0I01aeMble PU Pa3IHIHBIX

TEeMIIepaTypax B KeJIe30yrJIepOAUCTHIX CIIIaBax.

KoHTpoJsibHBIE BOTPOCHI
. HazoBute ocHoBHbIE (ha3wl B cucteme Fe —FesC.
. HazoBure rereporennsie cTpykTypsl B cucteme Fe —FesC.
. Kak BBINISAAT 0T MUKPOCKOIIOM TeTEpOTeHHbIE CTPYKTYpHI B cucteme Fe —FesC?
. Uto Ha3zbiBaeTcs heppuToM (ayCTEHUTOM, IEMEHTHTOM, MEPIUTOM, JIeAeOypuTOM)?
. KakoBbI 1X OCHOBHBIE MEXaHUYECKHE CBOMCTBA?
. HazoBuTe HOHBapuaHTHbIE TpeBpaienus B cucreme Fe —FesC.
. [lokaxxute UX Ha qUarpaMMme U 3auiIuTe X (a3zoBbie PeaKIiu.
. JlaiiTe onpeneneHue 4yryHoB.
9. Uem OHM OTJIMYAIOTCS IO MEXaHUYECKUM U TEXHOJIOTMYECKUM CBOMCTBAM?
10. VYkaxuTe paBHOBECHOE CTPYKTYPHOE COCTOSIHUE IpU HOPMAJIbHOM TeMIEepaType

03O0~ W~

JO3BTEKTOUIHOM (3a3BTEKTOMIHOM, SBTEKTOUTHOM) CTAJIH.

11. VYkaxuTe paBHOBECHOE CTPYKTYpPHOE COCTOSIHHE MpPU HOPMAIBHOW TemmepaType

JOOBTCKTHYCCKOI'O (BBTCKTI/I‘ICCKOFO, S%BTGKTHHGCKOFO) YyryHa.

Heit?

12. Kak 3aBUCAT MEXaHUYECKUE CBOMCTBA YIJIIEPOAMCTOM CTalIM OT COACpKaHUS yriieposa B

13. B uéM 3axirouaeTcst OTIAMYNE EMEHTUTA IEPBUYHOTO, BTOPUYHOTO U TPETUYHOTO?
14. Kakue cymecTByIOT BU/bI KIacCUpUKAIMMA cTamu?
15. Kak knaccuuuupyroTcs cTajiu N0 Ha3HauYeHuto?

3ansiTue 5. JluarpaMma COCTOSIHUS JKeJe30 — Yriepo — JIETUPYIOIIUI 3JIEMEHT.

3aJaHue: U3yYUTh BIMSHUE JIETHPOBAHUS HA CTPYKTYPY CTaJIM B PABHOBECHOM COCTOSIHUU.
KoHTpoabHbIE BOIPOCH

1. Yro Takoe nerupyromiue snemeHTs? Kakue $hazpl oHu 006pa3yroT B cTajsx?

2. Kak BIUSIOT Jerupyromue 3JeMEeHThI Ha MoJIMMophu3M xernes3a?
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. [IpuBeauTe CTPYKTYpPY U CBOMCTBA JISTMPOBAHHOTO (heppHUTa U ayCTECHUTA.
. HazoBure xapOuanas ¢a3y B JerHpOBAHHBIX CTAIAX.
. Kakue untepmeramimiHble COEIMHEHNS B JIETUPOBAHHBIX CTAIAX?
. [IpuBeuTe CTPYKTYpHBIE KJIACCHI JIETMPOBAHHBIX CTAJIEH B YCIOBUSAX PAaBHOBECHS
. Ha xakue rpymnmsl qenstcst Kapoupl, 00pa3yroImuecs B ISTUPOBAHHBIX CTAIAX?.
. Onummmre, Kakue IEMEHTHI CIIOCOOCTBYIOT 00pa30BaHuI0 (heppUTHBIX cTasIeh?
. OnuImmuTe Kakue IeMEHTHI ClIOCOOCTBYIOT 00pa30BaHUIO ayCTEHUTHBIX CTaJICH?
10. Kakoe BiMsiHME OKa3bIBAIOT JIETUPYIOIIME 3JIEMEHTHI Ha 3BTEKTOUIHYI0 KOHIICHTPALUIO
U IpeJIeNIbHYI0 PACTBOPUMOCTD YIJIEPO/ia B yCTEHUTE?
11. Onumure 1o/ BIUSHAEM KaKHX 3JIEMEHTOB 00pa3yIOTCs CTalIU JIeIeOypUTHOTO Kitacca?
12. TlpuBenuTe KiacCU(PUKALMIO JIETHPOBAHHBIX CTAIECH MO HA3HAYECHUIO
13. Kakue cranu Ha3bIBalOTCA JETMpoBaHHbIMU? Llenb erupoBaHus.
14. Onuiure, 4TO TAKOE MOCTOSIHHBIE TIPUMECH U JIETUPYIOLUE JIEMEHTHI B CTAJISIX .
15. B kakoM BUJI€ HAXOATCS JETUPYIOIINE SJIEMEHTHI B CTAIAX?

Nellie JBEN o) SN0, I SO ]

3ansitue 6. Teopus M mpakTHKa TepMHUEcKoi 00paboTku. CocraBieHHWe MapHIpyTHON
TEXHOJIOTUU MU3TOTOBJIEHUS jaeTanu. HazHaueHue TemmepaTypbl HarpeBa M croco0a OxJaXJeHus.
Ompenenenue MPOJOKUTENbHOCTH HarpeBa. [IpeBpamienue nmnpu HarpeBe. 3amaya 11,
[IpeBparnenue npu oxnaxaeHuu. 3aaaya 12. [Ipespamenne npu otmycke. 3agava 13.

KoHTposIbHBIE BOITPOCHI

1. KaxoBa nenp TepMuyeckoit 00padboTku cranu?

2 B uém 3akmouaercs TO craiM U KakUMU TpeMs OCHOBHBIMH TMapaMeTpaMu
XapaKkTepu3yerTcs e€ pexum?

3 Ha3oBuTe 4eThIpe OCHOBHBIX MpeBpanieHus, mporekaroniue npu TO.

4. Kakue u3 HUX UMeIOT AUPPY3MOHHBIH, a TaKKe CABUTOBBIN Xapakrep?

5. Kak o6o3nauarotcs kputudeckue Touku (imann) ipu TO cramu?

6. 13 KakuXx IBYX AJIEMEHTAPHBIX TPOIECCOB CKIAABIBAIOTCS MpeBpaiieHus A<>11?

7 YTo moHMMaeTCs MOJ HACJIEJCTBEHHBIM 3€PHOM ayCTEHUTA; KAKUM OHO OBIBA€T U OT YEro
3aBUCHT?

8. OOBsICHUTE CMBICIT MMOHATUH HaYaIbHOE U JIEHCTBUTEILHOE 3€PHO ayCTCHUTA.

9. HazoBute npoaykTs! 1uddy3noHHOTO MPEBPALICHHS ayCTEHUTA.

10. Kakue npuMepHbIe 3HaUCHHS TBEPIOCTH UMEIOT MEPIUT, COPOUT U TPOCTUT CTaIHU 45 u
4yeM 00yCIIOBIIeHa 3Ta pa3Huna?

11. Kakoii mapamerp TO ciemyer M3MEHSATh, YTOOBI IMOJy4YaTh B CTaJM DPa3HbIC BHJIbI
dbeppuro-nementutHbIx cmecent (I1,C,T)?

12. YTo Takoe KpUTHYECKasA CKOPOCTh 3aKaJKH?

13. KpaTko oxapakTepu3yiTe aTOMHBIH MEXaHU3M MapTEHCUTHOIO MPEBPAICHHUS.

14. Yro npencrapisieT co00i MapTEHCUT?

15. OxapakTepusyiiTe KpUCTANINYECKYIO PEHIETKY MapTEHCHUTA.

16. Ha3oBuTE OCHOBHBIE MEXaHMYECKHE CBOMCTBA MAPTEHCHUTA.

17. Tlouemy Bceraa MpH 3aKajlKe CTaTH Ha MapTEHCHUT CHJIBHO TOBBIIIAETCS TBEPAOCTb U
MPOYHOCTH?

3ansarue 7. Tepmuueckas 06paboTka netaneit mamuH. 3agada 15

3amaHue: Ha3HAYWTh TEMIIEpPAaTyphl HArpeBa M CIOCo0 OXIaKICHHs, M300pa3UTh CXEMbI
PEXKUMOB

KoHTpoJibHBIE BOTTPOCHI

1. YUto Ha3pIBaeTCH 3aKaJKOM CTaIN?

2. Kakast ckopoCTh Ha3bIBa€TCSI KpUTUUECKON CKOPOCTHIO 3aKaIKu?

3. Kakyto cTpyKTypy UMeeT TOIBTEKTOMIHAS CTalb TIOCTE 3aKaIKU IPU Vx>V «p?

4. Kak ompeaenutb TeMIEpaTypy 3aKajlKh JIOOBTEKTOMJIHOM, 5SBTEKTOMIAHOW U
3a9BTEKTOUJIHOM cTajnen?

5. Kak BausieT Ha TBEPJOCTh 3aKaJICHHOM CTalld, YBEIMYEHHE KOJMYECTBa yrjiepoja B
cranu?
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6. Kakoe cTpoeHune uMeer MapTeHCUT 10 MUKPOCKOTIOM?

7. Crane Y12, temnepatypa Harpea Aci+ (30...50)°C. Kakas chopmupyercst CTpyKTypa
IIPU 3aKajKe?

8. UTo Takoe MapTEeHCUT?

9. Kakue cranu TpeOyrOT MOTHOM, HEMOTHOW 3aKallKu ?

10. Cranb 50, Temneparypa HarpeBa Aci— Ac, Voxs >Vip Kakas hopmupyercs crpykrypa?

11. Kakyto cTpykTypy umeeT craib Y12 mocie HEenoiaHoM 3akalku Npu Voxi> Vip. Kakas

dbopmupyercs ctpykrypa’?
12. B kako#i cpejie OXJIaXAat0TCs YIIEpOAUCThIE U JIETMPOBAHHbIE CTAJIM HA MAPTEHCUT?
13. Yto Ha3bIBaeTCsi COPOUTOM, TPOOCTUTOM ?
14. Yto Ha3bIBaeTcs GeppUTOM, ayCTEHUTOM, IEMEHTUTOM, MAPTEHCUTOM?
15. KakoB MexaHU3M 3BTEKTOMJHOTO, MAPTEHCUTHOTO MIPEBPAILICHHI?
16. Uem oTnmuaroTcs CTPYKTYpHI NEpIIUTa, COpoUTa U TpOOCTUTA?
17. HazoBuTEe 0COOEHHOCTH MAaPTEHCUTHOTO TIPEBPALLICHUS?
18. KakoBa mpupo/1a BBICOKON TBEPIOCTH MapTeHcUuTa?
19. 3aBucHT M TBEPAOCTh MAPTEHCUTA OT CKOPOCTH OXJIAXKACHUS?
20. [louemy B 3aKaJIeHHOH CTaJIu PUCYTCTBYET ayCTEHUT OCTATOUHBII?
21. JIns wero mpoBoAUTCS 00pabOTKa XOJI0I0M 3aKaJIEHHOW CTaIH?

3ansitue 8. BeIOOp Mapok crayieil v CIUIaBOB [T U3TOTOBIICHHUS MHCTpYMeHTa. 3aaqa 18.

3amaHue: OMpeNeuTh, K KAKOW TPyIIe WHCTPYMEHTAIBHBIX MATEPUAJIOB IO YCIOBUSM
IKCIUTyaTallid U OOJACTH TIPUMEHEHHUs JOJDKEH OTHOCHTHCS MaTepHuasl 3aJaHHOTO HMHCTPYMEHTA.
BBIOpaTh MHCTPYMEHTAIBHBIN MaTepHUall B COOTBETCTBUU C TPEOOBAHUSIMH.

KoHTposIbHBIE BOITPOCHI

1. Ha3oBuTe OCHOBHBIE MEXaHUYECKHE CBOMCTBA WHCTPYMEHTAJbHBIX JIETUPOBAHHBIX
CTaJIeH.

2. Kakue TUIbl THCTPYMEHTAJIbHBIX CTATeH BaM H3BECTHBI?

3. IlpuBenute mpuUMeEphl CTATeH ISl PEXKYIIETO MHCTPYMEHTa, pabOTaoImIero B JIETKUX U
HOPMAaJIbHBIX YCIOBUSX.

4. IlpuBenuTe MpUMEPHI CTANCH IJI1 HHCTPYMEHTA, paOO0TAIOIIETO B KECTKUX YCIOBHUSX, C
BBICOKHUMH CKOPOCTSIMU PE3aHUS.

5. B uéM 0cOOEHHOCTH CTPYKTYPBI OBICTPOPESKYIIUX CTATICH ?

6. HazoBute tumoBoit pexxum TO OwicTpopexymux craiei. B uém ero ocobennoctun? Kak
HU3MEHSETCA CTPYKTYypa Ha pa3HbixX dTanax TO?

7. llpuBemute npUMEpPHl CTajded Ui U3MEPUTEIBLHOTO HMHCTpYMEHTa. Onuimure
0COOEHHOCTH X TEPMUYECKON 00pabOTKH.

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

9. Kakue ctany nmpuMeHSIOT JJis UHCTPYMEHTa ropsiueil 00paboTKu AaBiieHueM?

10. Kakumu cBoiicTBaMH JOJDKHBI OO0JNagaTh IITAMIIOBBIE CTalkd Ui TOPSTYETro
nepopmupoBanus?

11. B uéM 0coOEHHOCTH XMMHUYECKOTO COCTaBa ATHX CTajei MO CPaBHEHUIO C APYrUMU
WHCTPYMEHTAIbHBIMU CTATIAMU?

12. Haznaubte pexxum TO cranmu SXHM 11t MOJIOTOBBIX KOBOUHBIX ILITAMITOB.

Kpurepun n mkana oieHMBaHUs 10 OLIEHOYHOMY CPEACTBY —
npaKkmuyeckKue 3aHAmusl

[Ilkana oueHnBaHUA
(nHTEpBa 0aNIOB)

OTIN4HO (5) CryneHT ri1yOOKO M B TOJHOM OO0BEME BiaJeeT MPOrpaMMHBIM
MarepuanoM. I paMOTHO, HCUYEPNBIBAIOLIE U JIOTUYHO €r0 U3J1araer B
ycTHOM  wmiam  nucbMeHHOM — ¢opme. Ilpm  stom  3Haer
PEKOMEHIOBAHHYIO JINTEPATYPY, MPOSBIISIET TBOPYECKHUM IOAXOJ B
OTBETaX Ha BONPOCHl W MPABUIHHO OOOCHOBBIBAECT IPHHATHIE

Kpurepuii orieHnBaHUS
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pelIeHHs, XOpOLIO BIAACET YMEHUSMHU U HaBbIKaMU IpuU
BBIIIOJIHEHUH NTPAKTUYECKHX 3a]au.

xopoio (4) CryzneHT 3HaeT HpOrpaMMHBIM MaTepuan, I'pPaMOTHO U IO CYTH
U3JaraeT ero B YCTHOW WJIM THCBMEHHOW Qopme, IoImycKas
HE3HAYUTENIbHbIE HETOYHOCTH B  YTBEPXKACHUSIX, TPaKTOBKax,
ONPENENICHUSAX M KATErOpusAX WIM HE3HAUUTEIbHOE KOJIMYECTBO
omn6ok. [Ipu 3ToM BrageeT HEOOXOJUMBIMH YMEHUSMHU U HABBIKAMHU
IIPU BBIIIOJIHEHUH NTPAKTUYECKHX 3aj1au.

yI0oBAETBOPUTENBbHO | CTYIEHT 3HAaeT TOJIbKO OCHOBHOM NPOrpaMMHBII MaTepuall,

3 JIOITyCKaeT HETOYHOCTH, HEJOCTATOUYHO YETKHE (DOPMYITHPOBKH,
HEIOCJIE€0BaTEIbHOCTh B OTBETAX, U3JIaraéMbIX B YCTHOM WK
nucbMeHHOM opme. [Tpr 3TOM HETOCTATOUYHO BIIAICET YMEHUSIMHU U
HaBbIKaMU IPY BBINOJIHEHUH [TPAKTUYECKUX 3a1a4. Jlomyckaer 10
30% omunOOK B M3J1araeMbIX OTBETaX.

HEyJ0BJIETBOPUTENBHO | CTyIEHT HE 3HAeT 3HAUYUTEIbHON YacTH MPOTPAaMMHOrO MaTepuaia.

(2) [Ipu 3TOM nOMyCKaeT MpUHUUIIMATIbHBIE OIIMOKU B T0OKA3aTeIbCTBAX,
B TPAaKTOBKE MOHSATHUI U KaTEropuil, MpOSBISET HU3KYIO KYJIbTYPY
3HaHWM, HE BJIAJE€ET OCHOBHBIMHU YMEHHUSMU U HaBbIKAMU IpHU
BBINIOJTHEHUM MpPAaKTHUeCKUX 3anad. CTyaeHT OTKa3bIBAaeTCsl OT
OTBETOB Ha JIONOJHUTEJIbHBIE BOITPOCHI

OueHo4YHbIE CpeCTBA AJIS MPOMEKYTOUYHOM aTTecTAlNM (IK3AMEH)

CtpoeHre uieanbHbIX KPUCTAIUIOB.
[lepeuncanTh OCHOBHBIE CBOKWCTBA METAIIIOB.
OxapakTepu30BaTh MOHATHE METATUTMYECKON XUMUUECKON CBS3H.
HazBath oTiinune KpuCcTaInyecKoro 1 aMop(pHOTro COCTOSTHUS BEILIECTBA.
Ha3Bathb Tpu OCHOBHBIX THIIA KPHUCTAUNIMYECKUX PEHIETOK MeTaljga, W OIHUCaTh
PacroJIoKeHUsI aTOMOB B HUX.

6. Jlatp ompezaerneHne KOOpAWMHAIMOHHOTO uucia, Hath ero miust OLK u (umm) 'K
PEIIETOK.

7. Uem xapakTepusyeTcss M Kak BBIYHMCISETCS IUIOTHOCTh YIAKOBKH aTOMOB B
KpUCTAJUIMYECKON penieTke?

8. Uto coOoil mpeacTaBiIsSeT U KaK IPOSBISETCS aHU30TPOIUS KPUCTAIUTMUECKUX Te?

9. Ctpoenue peanbHbIX KPUCTAIIOB.

10. Kak reomerpuuecku Kiaccupuuupyrorcs AedeKkTsl KpUCTaUIMYECKOTo CTPOCHUS?
[IpuBecTtu npumeps! 1e(heKTOB KaXKI0ro Kiacca.

11. Jlate ompenenieHre BaKaHCUU U MEKY3€JIbHOTO aTOMa.

12. Ha3Bath BO3MOKHBIE MEXaHHU3Mbl OOPa30BaHUSA TOYECUHBIX NE(EKTOB B HICATBHBIX
KpHUCTaJIJIaX ¥ OMKCATh UX MOBEACHUE U poJib B UG y3HOHHBIX MTpoLieccax.

13. JlaTp oOiiee onpenenecHue JUCIOKAIIH.

14. OmnucaTh KpaeByIo JUCIOKAIMIO U TEOMETPUIO €€ 00pa3oBaHMUsL.

15. OnucaTh BUHTOBYIO AUCIOKAIIMIO M MEXaHU3M €€ 00pa3oBaHuUs.

16. Yo Takoe BekTop broprepca?

17. Kak ompenensieTcst SHEpPTrus TUCIOKAIUN?

18. Kak ompenensieTcs MIOTHOCTh AUCIOKAUN?

19. Kak BiuseT mioTHOCTh JUCIOKAIMI Ha MPOYHOCTh KPUCTAIIIOB?

20. Ommcath CTpOEHUE MAJIOYTIOBBIX TPAHUI] HAKIIOHA.

21. Onucarbk CTPOEHUE BBICOKOYTTIOBBIX (MEXK3EPEHHBIX) IPAHULL.

22. Kak B3auMOJEHCTBYIOT MeXay coOOi W Apyr ¢ APYyroMm JIMHEWHBbIE (IUCIOKALUU) U
MMOBEPXHOCTHBIE (TPaHUIIbI) TePEeKThI?

23. Makpo- ¥ MUKPOCTPYKTYPHBIH aHAIIU3 METAJUIOB.

24. UTo Ha3bIBAETCS, MUKPOCTPYKTYPOii?

25. Kakue 0CHOBHBIE 30HBI KPUCTAILTU3AIIUN UMEET CIUTOK?

agrwdE
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26.

[lo xakoil mpuuMHe B CIUTKE oOpasyercs ycaJo4yHas paKOBHHA U IIe OOBIYHO OHA

pacnonaraercs’?

27.
28.
29.

UTto Ha3bpIBaeTCs, JUKBALMEH, U KaKUE€ BUbI JIUKBALIMK CYLLIECTBYIOT?
UTo BBIABISET OTHEYATOK 0 MeTory baymana?
B yem mnpuuMHa NOSIBIEHHS BOJIOKHHUCTOIO CTPOEHHUS IpU ropsuedl o0paboTke

naBJieHueEM?

30.
31.
32.
33.
34.
35.

OOBSCHHUTD, KaK JOJDKHBI PACHOJIaraTbCs BOJIOKHA B TOTOBOM M3/ICJIUU U ITOYEMY.

UTO MOKHO BBISIBUTH I10 BUJ1y U3JIOMOB CTaJU U YyryHa?

UTo Ha3bIBaeTCsl, MUKPOCTPYKTYPO?

Onwucate NPUHIMI BUAUMOCTH TIO METAILIOTPadUIECKIM MUKPOCKOTIOM.

HasBatp onepanuu moAroTOBKM MUKpOIUM(a 1 UX MOPSIOK.

C Kako# 1eNpIo MPOBOJUTCS TPaBJICHHE MHUKPOUUIM(OB, YTO MOKHO HAOIOJATh 10 U

10CJIe TpaBJeHUs?

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

Yro noHMMaeTcs Mo pa3pearoniei CocoOHOCThI0 MUKPOCKOTIA.

Kak onpenensiercs yBenrueHrne MUKpockona?

Hazpartb cxo/icTBa M 0T/IMUMs Ipolecca NUTM(POBAHNS U TOJTUPOBAHUS MUKPOLLITH(OB.
@da3oBbIE IEPEXOBI.

UTto Ha3pIBaeTCs, IEPBUYHOM, a YTO BTOPUYHON KpUCTAJUIU3AIUEH?

B uem 3akitouaercs TepMOIMHAMUYECKUI CTUMYJ IIpoliecca KpucTauin3anuy’

HasBatp anemeHTapHble CTaquU MEXaHU3MA KPUCTAJUIM3aLAH.

KaknM mapaMeTpom onuchIBaeTCs Kaxkaas CTaus KpUCTaUIM3alnun?

Kakumu 10mKHBI ObITh TapaMeTpbl KpUCTAUIU3AMU [Tl TOTY4eHUs] KPYITHO3EPHHUCTOM

Y MEJTKO3EPHUCTON CTPYKTYPHI cIijiaBa?

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

UYT0 Takoe KpUTHUYECKHUI pa3Mep 3apO/IbIiIa KPUCTAIUIU3AAN?
Kak BnusieT cTeneHp NMepeoxsIaKJIeHUs CIIaBa Ha pa3Mep 3€pHa M Ha MEXaHUYECKHUE

UTo Takoe rOMOT€HHas U reTeporeHHas KpucTaaan3amnus?

Kak BnusitoT pacTBOprMBIE U HEPACTBOPHUMBIE PUMECH HA MPOLIECC KPUCTATUTU3ANN?
KakoB nmpenMyIiecTBeHHbIN MEXaHU3M KPUCTAIIM3ALNHU PEATTbHBIX CILIABOB?

Uto Ha3bIBaeTCs, MOAUPHUITIPOBAHUEM ?

Kak u ¢ xakoii nmenpro npoBOAUTCS MOAUPHUITMIPOBAHNUE CIIIABOB?

Uro Takoe mnomumopdusm?  IlpuBect mnpumep  Merauia,  0O0IaJaIOLIETOo

noJauMoppu3zMom.

53
54
55
56
57

Teopwusi cruiaBoB.

UTto Ha3bIBaeTCsl, METANIMYECKUM CILJIAaBOM?

Uto Takoe kommnoHeHt? - (aza?

Kakoe cocTosiHue criaBa Ha3bIBaeTCsl PABHOBECHBIMY

UTto Ha3bIBaeTCs, TBEPABIM PACTBOPOM? - XUMUUYECKUM COEIMHEHUEM? - FeTepOreHHOM

CTPYKTYpPOi1?

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

Kakumu ObIBaroT TBep/bie pacTBOpPHI?

Yro 03HaYaeT TBEPJOPACTBOPHOE YIPOUYHEHHUE U B YEM €0 MIPUYHHBI?

JlnarpaMMbl COCTOSTHHS IBYXKOMITOHEHTHBIX CILIABOB.

Yro Takoe 1uarpamma COCTOSTHHSA?

Kakue Touku Ha3bIBAIOT KPUTHUECKUMU?

Yro Takoe TepMUYECKHUI aHAIIN3, KAKOBA €ro CBs3b C JMArPaMMON COCTOSIHUS CILIaBOB?
KakoBa npaktuyeckass METOAMKA MOCTPOEHUS JUarpaMM COCTOSIHUS CIIaBOB?
Coopmynupyiite npaBuio ¢as.

Uto mo3BoJIAET ONPEAEATH IPABUIIO OTPE3KOB?

MetoaMka MpUMEHEHHsI METO1a OTPE3KOB.

N300pa3uTh nuarpaMMy COCTOSIHHMSI CIUIaBa € HEOTPAaHMYEHHOH pacTBOPHUMOCTBIO

KOMIIOHCHTOB.

69.
70.

Kakne BHUJbI HOHBAPUAHTHBIX (I)aSOBBIX pCaKI_II/Iﬁ BaM M3BECTHBI?
Kakoe MpEeBpalllCHUC HA3BIBACTCS 3BTCKTUYCCKHUM (3BT€KTOI/I,Z[HLIM, NEPUTCKTUUYCCKUM,

nepuTeKTouIHbIM)? [IpuBecTr cxemy 3TOM peakiuu.
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71. Kakue NTMHUM HA3bIBAIOTCS JIMHUSIMU JIMKBUYC U COTUIYC?

72. B 4em oTnuuue CTPyKTYpHOU AUarpamMmsl oT (pa3oBoii?

73. Ynpyras u miactudeckas aedopmarus.

74. Kakas nedopmanus Ha3pIBaeTCs yIPYroi M KaKOB €€ aTOMHBIN MeXaHu3M?

75. Yro Takoe ruiactuueckas aepopmanys?

76. KakoBa poJib AUCIIOKALMI B pean3alii MeXaHu3Ma IJIacTUYeCKOTo CIBUTa’?

77. HazoBuTte aToMHBIE (IUCIOKAIIMOHHBIC) MEXaHU3MBI IIACTHYECKON IedopMaIuu.

78. Kak n3MeHsieTcst CTpyKTypa CIUIaBa Ipu IulacTHueckoi aedopmarm?

79. Kak u3MeHSIOTCS CBOMCTBA (MEXaHHUYECKUE) CIIaBa MPH IJIACTHYECKOH nedopmarmu?

80. UTto Takoe TeKCTypa M KaKOBBI CBOKWCTBA TEKCTYPHUPOBAHHOTO CILIaBa’?

81. Yro Takoe pexpucTaIIIH3AIuUs?

82. B KakoM MCXOJHOM COCTOSIHWU JOJDKEH HAaXOIMTHCS METaJl, YTOOBl UCTIBITHIBATH MPH
HarpeBe peKpUCTAIUTM3AIMOHHbIE TPEBPAICHHS?

83. Uro Takoe mopor peKprcTaLTU3aIn?

84. Kakwue craguu MpOXOJUT METAJUT B IIPOILIECCE PEKPUCTAIITH3AIINN?

85. Yro Takoe Bo3Bpar (OTABIX)?

86. Uro Takoe kpuTHUYeCKas cTerneHb Aedopmanuu? B kakux mpepenax oHa HAXOJUTCS?

87. Kak Benér cebst mpu HarpeBe CTPYKTypa MeTailia, 1e()OPMUPOBAHHOTO C KPUTHICCKOU
CTETEHbIO?

88. Uem oTimyaroTCs XOJNOAHAS M ropsidas aedopmarpm?

89. Kak wu3MeHsIOTCS CBOicTBa (MeXaHWYECKHe) Ae(GOpMHUPOBAHHOTO MeETaia MpH
Harpese?

90. MexaHnueckne CBOMCTBA CILIaBOB. Pa3pyiieHue.

91. Ha3oBuUTE OCHOBHBIE MEXaHUYECKHE CBOMCTBA METANTMUECKUX CILIABOB.

92. Kak o00o03Ha4WarOTCs W B KaKUX EAWHUIAX H3MEPSIOTCS OCHOBHBICE MEXaHHUYECKHE
CBOMCTBA?

93. JlaiiTe onpezeneHne TBEPIOCTH MaTepHaa.

94. JlaiiTe onpeaeneHne MUKPOTBEPIOCTH MaTepHaia.

95. Kakumu MeTogamMu OCYIIECTBIISIETCS U3MEPEHHE TBEPIOCTH ?

96. HazoBute mpuOOpHI A1 U3MEPEHUS TBEPAOCTH.

97. Kakumu emuHuniaMu  o0o3HA4yaeTcss TBEPAOCTb, M3MEpPEHHAs Ha  Pa3InYHOM
000pyZ0BaHUY, U KAaKOBa UX 001Iasi pa3MEPHOCTh?

98. Kak roroBstcs 00pa3isl 1sl U3MEPEHUS TBEPIOCTH?

99. Yem orimyarorcs 00pasiibl, IOATOTOBICHHbIE Ul U3MEPEHUs TBEPAOCTU?

100.Kakum cioco6oMm ciieyeT u3MepsTh TBEPAOCTh 3aKAIEHHOM cTamu?

101.13 kakux 3J€MEHTapHBIX MIPOLECCOB COCTOUT MPOLIECC PA3PYLIEHUS NPH IIACTUYECKON
nedopmaruu Metauia (Ipy BHEITHEM Harpy>KeHUH)?

102.Kakumu ObIBAIOT THIIBI pa3pyLICHUs ?

103.Ha3oBuTe OCHOBHOH CTPYKTYPHO-’HEPIreTUUECKUI HmapameTp, OTIMYAIOIIMN XpYyNKoe
paspyleHle OT BSI3KOTO.

104.0Onummre AUCIOKAMOHHBIA MEXaHU3M 3apOKACHUS TPEILUHBI.

105.B kakoMm MeTaiyie NHpU OJUHAKOBOM IUIOTHOCTH JUCIOKAllMM OBICTpEee HacTyNaeT
paspylleHHe - B MEJIKO- WM K KPYITHO3EPHUCTOM U o4yeMy?

106.)Kene3oyriaepoiucTbie CIIIaBhl.

107.Ha3oBure ocHoBHBIE (ha3bl B cucteme Fe -FesC.

108.HazoBurte rereporennslie cTpykrypsl B cucteme Fe -FesC.

109.Kax BBIMISIAT 1101 MUKPOCKOIIOM I'e€TepOreHHbIe CTPYKTYpHI B cucteme Fe -FesC?

110.Yt0 Ha3bIBaeTcs, (heppuUTOM (ayCTEHUTOM, IEMEHTUTOM, IIEPIINTOM, JIeAeOypUTOM)?

111.KakoBbl UX OCHOBHbIE MEXaHUYECKUE CBONCTBA?

112.Ha3oBuTe HOHBapuaHTHbIE MpeBpamieHus B cucreme Fe -FesC.

113.ITokaxuTe UX Ha JUarpaMMme M 3aruIInTe UX (pa3oBble peakiuu.

114.TaiiTe onpeneneHne IyryHoB.

115.Yem oHM OTIMYAIOTCS 110 MEXAHUYECKUM U TEXHOJOTMYECKHM CBOMCTBaM?
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116.YkaxxuTe paBHOBECHOE CTPYKTYpHOE COCTOSIHUE TPH HOPMAIBHOM TemIeparype
JO3BTEKTOUIHOM (3a3BTEKTOMAHOM, SBTEKTOUTHOM) CTAJIH.

117.VkaxuTe paBHOBECHOE CTPYKTYpPHOE COCTOSIHME IIpM HOPMAJbHON TemIiepaType
JOIBTEKTHUECKOTO (IBTEKTUYECKOT0, 3a3BTEKTUYECKOTO) UyT'yHA.

118.Kak 3aBHUCAT MEXaHHUYECKHUE CBOMCTBA YIJIEPOJAUCTON CTAlIM OT COACPIKAHMSI YTiiepoaa B
Hen?

119.B uém 3akmro9aeTcs OTIIMYNE [IEMEHTUTA IEPBUYHOTO, BTOPUIHOTO U TPETUIHOTO?

120.Kakue cymecTByIOT BUABI KIIACCH(PHUKAIUN CTaIN?

121.Kax xnaccupuumpyroTcsi CTajy 10 Ha3HAYCHHUIO?

122 Kakumu CBOWMCTBaMH (MEXaHUYECKUMH ) 00yagaroT KOHCTPYKI[MOHHBIE
(MHCTpYMEHTAJIbHBIC) YTICPOAUCTHIE CTAIH U ISl KAKUX M3ACTHA OHU TPUMEHSIOTCS?

123.Kak MapKupyroTcsi KOHCTPYKIIMOHHBIE YIIIEPOIUCTHIE CTaTd OOBIKHOBEHHOTO KaueCTBa
(KauecTBEHHbIE)?

124 Ha3zoBuTe MapKu HHCTPYMEHTAJIBHBIX YIIIEPOIAMCTHIX CTallel, 4TO 3Ta MapKHUpPOBKa
o0o3Hayaer?

125.Ha3HaubTe MapKy CcTaldW JUIsi HM3TOTOBJICHUs (00OCHYHTE CBOM BBIOOp): KopIryca
aBTOMOOWIIS; KpeNE&XHBIX W31 (BUHT, raiika, 1maiba), MoJIOTKa.

126.1Touemy cepy u ocdop B cTai HA3BIBAIOT "BPEIHBIMU" TPUMECIMU?

127.Kakue 9yryHbl Ha3bIBAIOTCS OSITBIMU?

128.Ha3oBUTe OCHOBHBIE MEXaHHUYECKHE CBOWCTBA O€IBIX YYr'yHOB (KadeCTBEHHBIN
YPOBEHB) M 00IaCTh UX TPUMEHEHHUSI.

129.Kakoii poriecc Ha3pIBaeTcs rpaduruzanmeii?

130.KakoBa ¢opma rpaguTOBBIX BHIOUECHHH B CEPOM, KOBKOM U BBICOKOTIPOYHOM UyT'yHE?

131.Kakoii TUI 9yryHa MoJIy4aroT TEPMUIECKOW rpaduTH3anueii (TomieHuem)?

132.0mmmnTe pexuM TEPMUIECKOH rpaduTH3AIHH.

133.Kakas metaimmudeckas OCHOBa MOYKET ObITh y YYyI'yHOB, COJiepKamux rpadut?

134.Kak MapKupyrOTCS MPOMBIIIICHHBIE YT YHBI?

135.YT0 03HauaeT Mapka MPOMBINIJIEHHOTO YyTryHa?

136.Tepmuueckast oopadotka (TO) cranm

137.KakoBa menb TepMudeckoit o0padboTku cranu?

138.B uém 3akmouwaercs TO cramm W KakuMU TpeMsi OCHOBHBIMH TapaMeTpaMu
Xapakrepu3yercs e€ pexum?

139.HazoBuTe yeThIpe OCHOBHBIX MpeBpalieHus, mpotekatomniie npu TO.

140.Kakue u3 Hux umeroT 1udy3MOHHBIHN, a TAK)KE CIABUTOBBIN Xapakrep?

141.Kak o603Ha4aroTCss KpuTUUeCKre ToUku (JuHUM) npu TO cranu?

142. 113 xakux ABYX 3JIEMEHTApHBIX IPOLIECCOB CKIIAIbIBAOTCs npeBpaiienus A—I1?

143.Yto moHuMaeTcs MoJ HACIEICTBEHHBIM 3€PHOM ayCTEHUTA; KAaKUM OHO OBIBaE€T U OT
YEro 3aBUCUT?

144.06bscHUTE CMBICT IOHATUN HavyadbHOE U IEHCTBUTENLHOE 3€PHO AyCTEHUTA.

145.HazoBute npoayKThl 1ud(Gy3nOHHOTO MPEBPAILICHHS AyCTEHUTA.

146.Kakue npuMepHbie 3HAYCHUS TBEPJOCTU UMEIOT NEPIUT, COPOUT U TPOCTHUT cTaiu 45 u
4yeMm 00ycCIIOBIIeHa 3Ta pa3Huia?

147 Kakoii mapametrp TO crneayer u3MeHSTb, 4TOObI MOJy4aTh B CTalld pa3HbIC BUIBI
tbepputo-ieMenTuTHBIX cmeceit (IICT)?

148.YT0 Takoe KpUTHYECKasi CKOPOCTh 3aKaJIKHU?

149.KpaTko oxapakTepu3yiHTe aTOMHBII MEXaHU3M MapTEHCUTHOTO MPEBPAILEHHS.

150.Yto0 npezacrasisier co00i MapTeHCUT?

151.0OxapakrepusyiiTe KpUCTANINYECKYIO PEHIETKY MApTEHCUTA.

152.Ha3o0BuTe OCHOBHbIE MEXaHHMUECKHE CBOMCTBA MApPTEHCUTA.

KpI/ITepI/II/I 1 IIKaJIa OOCHUBAHUWA 110 OOCHOYHOMY CPCACTBY — 9K3AMEH

IIxana onleHUBaHUA

Kputepuii onieHruBaHus
(nHTEpBa 0AIIOB)
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OTINYHO (5)

CryneHT r1yOOKO M B TOJIHOM OOBEME BIaJEeT MPOrPaMMHBIM
MaTepuagoM. I paMOTHO, MCUEPIIBIBAIOIIE U JIOTUYHO €T0 M3Jaraer B
ycTHOM  wmnu  nucbMeHHOM — ¢opme. Ilpm  srom  3Haer
PEKOMEHIOBaHHYIO JIUTEPATypy, MPOSBISLET TBOPUYECKUH IMOAXOI B
OTBETaX Ha BONPOCH W TMPAaBHIBHO OOOCHOBBIBAECT IPHHATHIC
pelIeHusi, XOpOIIO BIAJEeT YMEHUSIMH W HaBBIKAMH IIPH
BBITIOJIHEHUH TPAKTUYECKUX 3a/1a4.

xopo1o (4)

CryzneHT 3HaeT HpOrpaMMHBIM MaTepuan, I'pPaMOTHO U IO CYTH
U3JaraeT ero B YCTHOW WJIM THCBMEHHOW Qopme, IoIycKas
HE3HAYUTEIIbHBIE HETOYHOCTM B  YTBEPXKACHHUAX, TPAKTOBKAX,
OIIPENENICHUAX M KaTeropusx WIM HE3HAYUTEIBHOE KOJIMYECTBO
omn6ok. Ilpu aToM Biaseer HEOOXOUMBIMUA YMEHHUSIMHU U HaBbIKAMU
IIPY BBITNIOJHEHUHU IPAKTUYECKUX 3a]a4.

YAOBJIETBOPUTETHHO (3)

CrTyzeHT 3HaeT TOJIbKO OCHOBHOW ITPOrpaMMHBIN MaTepual,
JIOTTYCKaeT HETOYHOCTH, HEIOCTATOUYHO YETKHUE (POPMYIINPOBKH,
HEIOCJIEI0BATEIBHOCTD B OTBETAX, U3JIara€MbIX B YCTHOW WU
nucbMeHHoOU opme. I1pu 3TOM HEAOCTATOYHO BIa/eeT yMEHUSMHU U
HaBBIKAMU IPH BBIITOJIHEHUH MPAKTUYECKUX 3aaa4. Jlomyckaer 10
30% omunbOoK B M3/1araeMbIX OTBETaX.

HEYJIOBJIETBOPHUTENILHO (2)

CTyneHT He 3HAeT 3HAYUTEIbHOW YacTH MPOrPaMMHOI0 MaTepuaa.
HpI/I OTOM JOITYCKACT NPUHIUITUAIBHBIC OIIMOKH B JOKa3aTeJIbCTBAX,
B TPAKTOBKE NOHATHN M KaTErOpPHUH, MPOSBISIET HU3KYIO KYJIBTYpPY
3HaHI/II71, HC BJIaJCCT OCHOBHBIMU YMCHHUSAMHU MW HaBbIKaMU IIpU
BBIIIOJTHCHHUHU TMPAKTUYCCKUX 3ajady. CTy,lIeHT OTKa3bIBAacTCA OT
OTBCTOB HA JOMMOJIHUTCIBHBIC BOIIPOCHL
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