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CTpyKTypa U coep:KaHue TUCHUILIHMHbI

1. Hean u 3a1a4u TUCUMILUIMHBI, €€ MECTO B Y4eOHOM mpouecce

Henr wu3yyeHusi auCUMIUIMHBI 'MarepuanoBeaeHue" nate Oyaynium
CHEeUaIiCTaM IMO3HAaHHE IPHUPOABI U CBOMCTB MAaTEpPHANIOB, a TAKKE€ METOJIOB HMX
yIpOYHEHUs AJi1 Haubosee 3 PEeKTUBHOTO UCIIOIB30BAHUS B TEXHHKE.

OCHOBHBIMH 3a]a4aMu JUCLUIIUHBI SBIISETCS:

PacKpbITh (PU3MUECKYIO CYIIHOCTb SIBJIEHMM, NMPOUCXOAUIMX B MaTepHaiax
IpU BO3JCHCTBUM HAa HHUX pa3IUYHbIX (AKTOPOB B YCIOBUSX IPOMU3BOJCTBA U
HKCIUTyaTallM U WX BIMSHUE HA CBOWCTBAa MAaTEPUAJIOB;

YCTaHOBUTH 3aBUCUMOCTb MEXKIY COCTaBOM, CTPOCHHEM M CBOMCTBAMHU
MaTepUasos;

U3YYUTh TEOPUI0O W MPAKTUKYy TEPMHUYECKOH, XHUMHUKO-TEPMUYECKON
00paboTKH;

U3YYUTh OCHOBHBIE T'PYIIIBI COBPEMEHHBIX METAJUIMYECKMX MaTE€pHaloB, UX
CBOMCTBa M 00JIACTU NPUMEHEHHUS.

2. Mecro paucnuminmabl B crpykrype OOII BO. TpeGoBanusi kK
pe3yabTaTaM OCBOCHHS COJEePKAHUA TUCHHUIIUHBI

JNucuuminna  «MarepuanioBeieHHe»  SBJISIETCS  00sI3aTENIbHOM  4YacCThO
npoeCCUOHAIBHOTO LMKJIA JUCIUIUIMH MOJTOTOBKH CTYJIEHTOB [0 HalpaBJICHUIO
noarotoBku 15.03.01 - MammHOCTpOCHHE.

OcnoBeiBacTcsa Ha 0Oa3e aucouiuinH: «Dusmkay, «XuMmus», «MaTemaTHkKay,
«MmxeHepHas 1 KOMIIbIOTEpHAs rpaduKay.

SABnsercss OCHOBOM I M3YyYEeHUS IUCIUIUITMH IMPOQPECCHOHATBLHOIO IHKIA U
HAIMCaHUA BBITYCKHON KBATU(PUKAITMOHHON pabOTHI.

3. TpeOoBaHuA K pe3yibTaTaM OCBOEHHSI COAEPKAHUSA TUCHMIIIMHBI

Konun WNHaukaTopbl 1OCTHKEHUI Ilepedens UIAHUPYEMBIX PE3YIIBTATOB
HaUMEHOBaHME | KOMIETEeHLuH (1o peaan3yeMon
KOMIIETEHITHH JMCIIUTUIAHE )

OIIK-7. OIIK-7.1. 3HATh:

Cnocoben [IpumeHsieT COBpEMEHHBIE M |COBPEMEHHBIE U 0OE€30TacHbIE METOJIbI

IPUMEHSATh Oe3omacHble METO/bl | PaLMOHATIBHOTO UCIIOJIb30BaHUS

COBpPEMEHHBIC panroOHAIHLHOTO CBIPBEBBIX MaTepHraoB B

9KOJIOTUYHBIE U | UCHOJIb30BAHUS CBIPHEBBIX |MAIIMHOCTPOEHUH.

Oe3omacHble pPECYPCOB B MAIIMHOCTPOEHUH. | YMETh:

METO/IbI OIIK-7.2. MPUMEHSTh COBpEMEHHbBIE "

parroHaIBFHOTO [lpuMmeHsieT coBpeMeHHbIE W | Oe30MacHble METOJbl PalMOHATIBHOTO

UCIIOJIb30BAHUS Oe3omacHble METOMABI | UCIIOJIb30BaHUS SHEPTreTUIECKUX

CBIPBEBBIX U | pallMOHAIBHOTO peCypcoB B MAIIMHOCTPOSHHH

SHEPreTUYECKUX UCTIOJIb30BaHUS Brnanets:

pecypcoB B | DHEPreTHYECKUX PECypCOB B | HaBBIKAMH UCTOJIb30BAHUS

MAIIMHOCTPOCHUH | MAIIMHOCTPOSHHUH COBPEMEHHBIX HKOJIOTHYHBIX "
0€30MacHbIX METO/O0B PAIMOHAIBHOTO
UCTIOTb30BaHUS CBIPHEBBIX 171
HHEPTreTUYECKUX pecypcoB B
MaITHHOCTPOCHHUH




OIIK-12. OIIK-12.1.

Cnocoben OOecneunBaer

o0ecreunBaTh TEXHOJIOTHYHOCTh U3ACHUS U
TEXHOJIOTHYHOCTh MPOIIECCOB MX U3TOTOBJICHHUS.
H3JIETUN u | OIIK-12.2.

MTPOIIECCOB ux | YMmeer KOHTPOJINPOBATH
HM3TOTOBJICHUA, COOJIOZEHUE TEXHOJOIHYECKOM
yMETh JTUCITUTUIMHBI TIPU U3TOTOBJICHHUH
KOHTPOJIUPOBATh W3JIeITNI MaITHHOCTPOCHUS.
coOJIrOIeHue

TEXHOJIOTHYCCKOM

JTUCHUTUIMHBL  TIPH

HM3rOTOBJIECHUU

U30eIuin

MAaIIMHOCTPOCHUS

3HaTEk:
METO/Abl  MPOLIECCOB  M3TOTOBJICHUS
U3IEINN.

VYMmeTs:

KOHTPOJIMPOBATH coOIIIoIcHHE
TEXHOJIOTMYECKOr0  Ipolecca  IpH
HU3rOTOBJICHUH U3Jenni
MAaIIMHOCTPOCHHSI.

Bnanets:

HaBBIKAMH HEpa3pyIIAIIIEro

KOHTPOJIA COOTBCTCTBHA TOTOBOI'O
U30CINsA Tpe6OBaHI/I${M TEXHUYECKOM
JOKYMCHTAllUU HA U3ACIIUC.

4.CTpyKTYypa U coiep:KaHue QU CHUIINHBI
4.1. O0beM yueOHOM JUCHMILUIUHBI U BUAbI y4e0OHOI padoThl

O0bem yacoB (3a4. ef1.)

Buj yueOHoii padoThl Ounas 3aouHas
dopma dopma
OO0mas yueOHasi Harpy3ka (Bcero) 144 144

(4.0 3au.en) | (4.0 3a4. e1.)

Oo6si3aTesibHAs ayAUTOPHAasi yueOHasi HAarpy3kKa (Bcero) B ToM 68 16
qyucie:
Jlexuun 34 8

CemMuHapCKue 3aHATHS

HpaKTI/I‘{eCKHe 3aHATUA

17

JlaGopatopHble paboThI

R

17

KypcoBas pa6ora (KypcoBoii IPOEKT)

Hpyrue ¢hopmbl 1 METOABI OpraHu3ald 00Pa30BaTEIBHOTO Ipolecca
(pacuemno-epaguueckue pabomwi, epynnosvie Ouckyccuu, poiesvie
uepbl, MPeHUH2, KOMNLIOMEPHBIE CUMYIAYUU, UHMEPAKMUBHbIE TEeKYUU,
CeMUHApbl, AHANU3 0N08bIX CUMYayuil u m.n.)

CamocrosiTesibHast padoTa cTy/ieHTa (BCero)

76

128

d)opMa aTTeCcTanuAa

OK3aMCH

OK3aMCH

4.2 Conep:xaHue pa3ieioB IUCHUIINHBI

Tema 1. Kpucramimueckoe CTpoO€HUE METAIIOB.

O6Hlaﬂ XAPaKTCPUCTUKA U CTPYKTYPHBIC MCTOJAbI HMCCJICAOBAHHA MCTAJIJIOB.

ATOMHO — KpHUCTaUIMUECKas CTPYKTypa MeTaioB. JleheKThl KpHUCTATITMYECKOM

PCUICTKHU MCTAJIJIOB.

Tema 2. ®opMHUpOBAHKUE CTPYKTYPHI METAIJIOB IIPH KPUCTAIIU3ALUU.

DHepreTudeckue ycloBUs Ipolecca KpucTam3auuu. MexaHus3Mm Ipolecca
Kpuctaumzanuu. PopMa KpUCTAJUIMUECKUX 00pa3oBaHUM.

[IpeBpaiiieHnsi B TBEpJIOM COCTOSTHUU. AJIIIOTPOIHS.

CrpoeHne cinuTka.




Tema 3. CtpoeHue cruiaBos.

®a3zpl U CTPYKTypa B METAUNIMYECKUX CIUlaBaX. TBepJible pPacTBOPBIL.
XUMHUECKHE COCTUHEHUSI.

Tema 4. ®opMupoBaHuE CTPYKTYPbI CIIABOB IIPHU KPUCTAIIIU3ALIUU.

[IpaBuno @¢a3. OkcnepuMEHTAIbHOE MOCTPOCHUE JUArpaMM COCTOSIHUSI.
[TpaBuiio oTpe3koB. [luarpamma COCTOSIHHSI CIJIABOB, 00pa3yIOIIUX HEOTPAaHUYEHHBIC
TBEpJbIE PacTBOPHI. J(MarpamMma COCTOSIHMS CIUIABOB, OOpPa3yrOIIMX OrpaHUYEHHBIE
TBEp/AbIE PacTBOpHI. J(narpaMMa COCTOSIHUSI CIUIABOB, 0Opa3yIOUIMX MEXaHHYECKHE
CMECH U3 YHCTBIX KOMIIOHEHTOB. [lnarpamma COCTOSHUSI CILJIaBOB, OOpa3yrOIIUX
XUMHUYECKUE COCNMHEHMs. Jluarpamma COCTOSIHUS CIUIABOB, KOMIIOHEHTHI KOTOPBIX
UMEIOT MOJIUMOp(HbBIE TPEBPAILICHHUS.

Tema 5. [Tnactuueckas gedopmaivisi 1 MEXaHUYECKHE CBOMCTBA.

Pazpymenne wmerammoB. MeToabl ONpENCICHUS] MEXAHUYECKUX CBOWMCTB.
Hakinen. BnusiHue HarpeBa Ha CTpPOEHHE U CBOMCTBA J€(POPMHUPOBAHHOIO METaJlia.
Xononanas u ropsyas jaedopmanua. MexaHnudeckue cBoiicTBa. Hakien wu
pEKpUCTAIIIA3ALIMS.

Tema 6. XKene3o u cruiaBsl Ha €r0 OCHOBE.

KoMmnoneHTsl 1 ¢a3bl B cucreme xene3o — yriepol. [uarpamma cocTosiHUA
JKeJIe30 — LIEMEHTUT (MeTacTadMIbHOE paBHOBecue). /lnarpamMmma cOCTOSIHMSL JKE€JI€30
— rpadur (cTabmibHOE paBHOBecHE). BiusiHue yriaepoja U NOCTOSHHBIX TpUMeced Ha
cBoiicTBa craneil. Jlermpyromme »3naeMeHTbl B cTaid. CTPYKTypHBIE KJIAcChl
JIETUPOBAHHBIX CTAJIECH.

Tema 7. UyryHsl.

Ceppiii m Oenblii  4yryHbl. BpicokonpouHblii uyryH. KoBkuil 49yryH.
CriennanbHbIE YYTYHBI.

Tema 8. Teopus Tepmudeckoit 00pabOTKU CTaH.

Knaccudukanus BugoB Tepmudeckoir oopabotku. Tepmuueckas oOpaboTka u
nuarpamma cocrosinus. [IpeBparnienue npu HarpeBe (oOpasoBaHue aycrteHurta). Poct
3epHa aycreHuTta npu HarpeBe. llepnuTHoe mipeBpamieHue. MapTeHCUTHOE
npeBpaienue.  IIpomexyrounoe  (OeliHMTHOE  mpeBpaiieHue). Jluarpammel
W30TEPMUYECKOTO MPEBpPALECHUS AayCTEHHUTA. TEpMOKMHETHMYECKUE JHarpammbl
IIPEBPALLECHUS IEPEOXIIAXKACHHOIO aycTeHuTa. IIpeBpalenns npu oTmycke.

Tema 9. TexHonorus TEPMUIECKON 00paOOTKH.

Otxur 1- ro poma. Omxkur 2 — ro pona. 3akanka. Buasl otmycka.
Tepmomexannueckast o0padbotka. [loBepxHocTHas 3akanka. [ledekTsl, BO3HUKAIOIINE
pU TepMUYECKON 00paboTKe.

Tema 10. Xumuko— repmMuyeckast oopadoTKa.

Teopus xuMHuKO — TepMuYecKkor oOpaboTku. lleMeHTarus, a3oTUpoBaHUE H
nuanvupoBanue ctanen. {uddy3rnonnas merammmzanus.

Tema 11. KOHCTpYKIIMOHHBIE CTaJIN U CIUIABBI.



VYraepoaucTbie KOHCTPYKIIMOHHBIE CTaliu. JIernpoBaHHbIE KOHCTPYKIIMOHHBIE
ctani. CTpoUTENbHBIE HU3KOJETMpoBaHHble cTamu. Cranmm i XOJOAHOU
mTaMIOBKU. KOHCTpYKIIMOHHBIE IIEMEHTyeMble W yiydmaemble cranud. Cramu ¢
MOBBIIIEHHON 00padaThIBAEMOCTBIO pe3aHueM. PeccopHO — TpYKUHHBIE CTajH
obmero HazHauenus. llapuxonommunuukoBbie ctanu. Koppo3umoHHOcTOMKHE U
YKapOCTOMKHE CTau U CcIuiaBbl. JKapOoIpoyHble CTaIU U CIuIaBbl. KproreHHsie cTaim.

Tema 12. IncTpyMeHTaIbHBIE CTAIN U TBEP/BIE CILIABBI.

Cramu s pexyuiero uHcTpymeHta. Cramu s M3MEPUTENBHOTO
uHcTpyMeHTa. CTanmy [ IITaMIoB XoJIOAHOTO aedopmupoBanus. Cranmu Ans
HITaMIOB ropsiuero neopmupoBanusi. TBepibie CIUIABHI.

Temal3. Ctanu u criaBbl ¢ 0COOBIMH (PU3NYECKUMH CBOMCTBAMU.

Maruutsble cTand U CruiaBbl. CTalnu M CIUIaBbl C BBICOKUM JIJIEKTPUYECKUM
CONPOTUBJIEHUEM [UISl HArpeBaTelIbHBIX 3JeMeHTOB. CIulaBel C  3aJaHHBIM
TEMIIEpaTypHbIM KO3 (PULIHUEHTOM JIMHEWHOro pacmupenus. Crasbl ¢ g dexTom
naMaTu (pOpMBI.

Temal4d. Tutan u criaBbl Ha €r0 OCHOBE.

Tepmuueckass 00paOOTKa THUTAHOBBIX CIUIABOB. [IpOMBIIIEHHBIE —CIIJIABBI
TUTAHA.

Tema 15. AfOMUHUI U CIIaBBI HA €TO OCHOBE.

Knaccudukanuss  alrOMHMHUEBBIX  CIUIaBOB.  Tepmuueckas  oOpaboTKa.
HedopMupyemMble U JUTEHHBIE aTIOMUHUEBBIEC CIUIaBbl. MarHuii ¥ CIUIaBbl Ha €ro
ocHoBe. JIuTeitHbie U AeopMHUpyeMble MArHUEBBIE CILIABBI.

Tema 16. Menp 1 ciiaBel Ha €€ OCHOBE.

JlatyHn, ¥MX CTpO€HME UM CBOMCTBA. DpOH3BI: OJOBSIHHBIE, AIFOMHUHUEBBIE,
KpEMHUCTbIE U OepwuineBble. AHTU(pUKIMOHHBIE cruiaBbl. OIIOBSIHHBIE W
CBUHIIOBbIE 0a00uThl. [{MHKOBBIE aHTU(MPUKIIMOHHBIC CIJIABBI. AJIOMUHHEBBIC
MOAIINITHUKOBBIE CILIABBI.

4.3 Jlexknun
. O0BbeM yacoB
n/-n Ha3Banue TemMbl Ounast 3aounas
¢popma ¢popma
1 | Kpucramnmmdyeckoe CTpOSHHE METAILIOB. 2 1
2 ®opMUpOBaHUE CTPYKTYPBl METAUIOB MPH KPUCTATUIN3ALUU 2 1
3 CrtpoeHue CI1aBoB. 2 -
4 dopmupoBaHHe CTPYKTYPHI CIUTABOB MTPU KPUCTAIUTU3AIINH. 2 1
5 [TnacTuueckas neopMarysi U MEXaHUUECKUE CBOMCTBA. 2 1
6 Xerne3o u crutaBbl Ha €T0 OCHOBE. 2 1
7 UyryHBI. 2 -
8 Teopust Tepmuueckoit 00pabOTKH cTau. 4 1
9 TexHonorus Tepmuueckoit 00paboTku 2 -
10 | Xumuxo — TepMudecKas 06paboTKa. . 2 -




11 | KoHCTpyKIIMOHHBIE CTAJIH U CILJIaBBl. 2 1
12 | UHCTpyMEHTaIbHBIC CTATN U TBEP/AbIC CIUIABHI. 2 -
13 | Cranu ¥ cIuIaBbl ¢ 0COOBIMHA (U3MYECKMMU CBOHCTBAMH. 2 1
14 | TurtaH ¥ CIIaBHI HA €O OCHOBE 2 -
15 | AmoMuHUIl ¥ CILTABBI HA €TI0 OCHOBE. 2 -
16 | Menpb 1 cIUIaBbl Ha €€ OCHOBE. 2

Hroro 34 8

4.4 JlaGopaTopHble padoThI
No O0bem yacoB
w/n Ha3Banue TeMbI Ounast 3a04YHas

¢popma ¢opma

OnpeneneHne CTPOCHHs METAIUIOB U CILIAaBOB METOJAaMU 2 1
1 MaKpOCKOIMYECKOT0 aHanu3a (MakpoaHaius). M3yuuts

OCHOBHBIE IIPUEMBI MaKpPOCKOIIMYECKOTO  HCCIIEJOBaHM

METAJIJIOB U CILIABOB.

Onpenenenne CTPYKTYpBI MaTEepHUaJIOB METOJaMHU 2 1
2 MHUKPOCKOIMYECKOT O aHaJn3a (MHKpOaHaIIU3).

O3HaKOMHUTBCS C METOJAMHM MCCIENOBAHUN CTPYKTYpBI

MaTEpPHAJIOB IPH OOJIBIINX.

Kpucrannuzanus U ee BIMSHUE Ha CTPYKTYpY U CBOWCTBA 2 -

Metayia. M3yuyuTb MeXaHM3M U KHHETHKY IIpolecca
3 IIEPBUYHON KpUCTAJUIN3aLUHY, BIIMSIHHUE yCIIOBUI

KpUCTANIM3allMM Ha CTPYKTYpY M MEXaHUYECKHE CBOMCTBA

MeTaJa.

BnusHue mnnactudeckod aedopmanMu Ha CTPYKTYpy U 2 -
4 CBOMCTBA METAJUIMYECKUX CIUIaBOB. M3yuuTh BIusHUE

XOJIOAHOW TJTAaCTUYECKON jAedopManiii Ha CTPYKTYpy U

CBOMCTBA METAJNIOB

MUKpOCTpYKTypa YIVIEPOAMCTBIX CTajl€l B PaBHOBECHOM 2 1

cOoCTOSIHMM. M3y4nTb CTpOEHHE YIIEPOAUCTBIX CTaled B
> PaBHOBECHOM COCTOSIHUH, YCTAaHOBHUTH 3aBHCHUMOCTb MEKIY

UX CTPOCHUEM U CBOWCTBaMU

CrpoeHne U CBOWCTBAa UyTryHOB. VM3ydnTh MHKPOCTPYKTYpPY 2 1
6 YYI'yHOB; O3HAaKOMHUTHCA C TEOPHEH KPUCTAUIM3ALUM U

MPaKTUYECKUM IOJTYYEHHEM YYT'YHOB C pa3InyHOU (opmoit

rpadUTHBIX BKIIOYECHUH

MUKpOCTpYKTypa JIETUPOBAaHHBIX CTajl€ll B PaBHOBECHOM 2 -
7 COCTOSIHMM. M3y4uTh BIMSHUE JIETUPOBAHUS HA CTPYKTYPY

CTaJIi B paBHOBECHOM COCTOSTHUU.

Hopmanuzanus YIIIEpOAUCTON CTaJIU. [Tonyuuts 3 -
8 MIPaKTUYECKHE HAaBBIKM 110 HOPMaJIU3aluH CTAJIH.
Hroro: 17 4




4.5 IlpakTuyeckue 3aHATHSA

O0BeM yacoB

Jrj;_)n Ha3BaHue TeMBbl Ounas 3a0uyHas
¢popma | popma
1 Kpucrammmdeckoe ctpoenne metauioB. 3anada 1. 3agada 2. 2 1
5 [TnacTudeckas nedopmarius, peKpUCTALTA3AIMSI 1 MEXaHHYECKUE 5 1
cBoiicTBa. 3amada 3. 3agada 4.
@opMupoOBaHUE CTPYKTYpbl 1pu Kpuctaumsanuu. Dasel B
3 MeTauTM4eckuX cruraBax. IIpaBmwiio a3 wiam 3akoH ['mO6ca. 2 -
IIpaBmiio orpe3koB. 3ajgaya 5. 3anaya 6.
4 Keneso u ero crael. CIuTaBbl CUCTEMBI JKEJIE30 — YTIIEPOI. 9 1
Jlnarpamma cocTOsIHUS XKeJle30 — IEMEHTHUT. 3aja4a 7. 3agada 8
Teopuss m mpakTuka TepMuueckoil o0paboTku. CocraBieHue
MapHIpyTHOW TEXHOJIOTMM W3TOTOBJICHUS JjeTtanud. Ha3zHaueHue
5 TEMIEpaTypbl HarpeBa W crocoba oxiaxaeHus. OrmnpenencHue 9 i
MPOJIOJKUTENIBHOCTH HarpeBa. [IpeBpaienue npu Harpese. 3ajgada
11. IlpeBpamenue npu oxyaxzaeHuu. 3agada 12. Ilpespamienue
1pu otmycke. 3agayda 13
6 Tepmudeckas oOpaboTka aeraneid MamuH. 3agaqa 15 2 1
7 Br160op Mapok cranei ajs aetanei MamuH oo1iero. 3agava 16 2 -
8 Bre160op Mapok crajei u CIuTaBoB JijIsl U3TOTOBJICHHS HHCTPYMEHTA. 3 i
3agaua 18
Hroro: 17 4

4.5. CamocrosiTeibHasi padoTa CTyJIeHTOB

Ne Ha3Banune TeMbl
n/n

Bug CPC

O0beM yacoB

Ounas
dbopma

3aounas
dopma

CrtpoeHne MeTaNINYeCKUX MaTepUanoB
1 OnemenTsl kpuctamuiorpapuu. CtpoeHue

MOATOTOBKA K
J1a00paTOPHBIM

p€aIbHBIX KPHUCTAJIIIOB. paboram , 5K3aMeH

4

8

Kpucrannuzamus. DHepreTuyeckue YCIOBUS
npouecca  Kpucramsanuu.  MeXxaHu3m
mpoiecca KpUCTAILTU3ALINH. dopma
KpUCTaJUTM4eCKuX oOpa3zoBanuii. CTpoeHue
ciutka. [IpeBpaliieHus: B TBEPIOM COCTOSIHHH.
AJoTponus

MOJITOTOBKA K
J1a00paTOPHBIM
paboTam, 3K3aMeH

Crpoenne cmnaBoB. @a3pl U CTIPyKTypa B
METAITNYECKUX CIUIaBax. TBepabie
pacTBOpbl. XMMUYECKUE COEANHEHHUS

MOJITOTOBKA K
Ja00paTOPHBIM
paboTam, 3K3aMeH

@opMHpOBaHUE CTPYKTYpbl CIUIABOB IIpH
KPUCTAJUIU3ALUN. IIpasuio ¢as.
OKCIEPUMEHTAIBHOE TMOCTPOCHHUE AHArpaMm
cocrosuus. IIpaBuno orpeskos. Jluarpamma
COCTOSIHHMSI CIIJIABOB

MOATOTOBKA K
71ab0paTOPHBIM
paboTaM, 3K3aMeH

VYopyras u miuactudeckas —JedopmManus.
Pazpymenue MmetaiuioB. XoJiogHas v ropsiyas
nedopmarus.

MOATOTOBKA K
71ab0paTOPHBIM
paboTaM, sK3aMeH

’Keme3o u cILIaBBI HA €T0 OCHOBE.

IIOATOTOBKA K




KommoHeHTHI 1 ¢a3bl B cUCTEME KENe30 — 71a00paTOPHBIM
YTJIEPOI. paboTaM dK3aMeH
Uyryn. Cepblifi u  Oenblii  YYyryHBI. | HOATOTOBKA K
7 Bricokompounbrit  uyryH. KoBkuii 4yryH. | 1abopaTopHbIM 5 8
CrnenuanbHble YyT'YHBI. paboTam, 3K3aMeH
Teopuss TepMuyeckoii 00paOOTKM CTallk. | MOJArOTOBKA K
8 Knaccudukanus BUJIOB TEPMHUYECKOH | Ta0OpaTOpHBIM 5 8
00paboTKH. paboTaM, SK3aMeH
MOATOTOBKA K
9 Texnounorus TepMuyeckoil 00paboTKH 71a00PaTOPHBIM 5 8
paboTam dK3aMeH
XUMHKO — TepMudeckas oOpaborka. Teopus | HOATOTOBKA K
XHMHKO  —  TepPMHYECKOil  0OpaGoTku. | 1a00paTOpHbIM
10 LleMeHTaNNs, a30THPOBAHKE U LIMAHUPOBAHUE paboTam, SK3aMeH 5 8
craneit. J{uddy3nonnas merammsanms.
MOATOTOBKA K
11 | KOHCTpyKIMOHHBIE CTAJINA U CILIABBI. 71a00paTOPHBIM 5 8
paboTaM, SK3aMeH
UHCTpyMeHTalnbHbBIE CTand W TBepaple | LOATOTOBKAK
12 T1a00paTOPHBIM 5 8
CTLJIABBI.
paboTam, 3K3aMeH
Cranu M CIUIaBbl ¢ 0cOObIMH (pu3mueckumy | TOATOTOBKA K
13 . 71a00paTOPHBIM 5 8
CBOWICTBaMH.
paboTaM, SK3aMeH
Turan w CcmaBel Ha  €r0  OCHOBE. | IMOJATrOTOBKA K
14 | Tepmuueckas o0OpaboTka THTAHOBBIX | TA0OPATOPHBIM 5 8
cru1aBoB. [I[pOMBINIUIEHHBIE CILIABLI TUTAHA. pabotam, sKk3ameH
MOATOTOBKA K
15 | ATIOMUHMH U CIIJIaBBl Ha €r0 OCHOBE. J1a00paTOPHBIM, 5 8
9K3aMeH
MOATOTOBKA K
16 | Menp u criiaBbl Ha €€ OCHOBE. 71a60paTOPHBIM 5 8
paboTaM, SK3aMeH
Hroro 76 128

4.7. KypcoBbie

MPEANOoaratoTcsl y4eOHbIM IJIAHOM.

5.00pa3oBare/ibHbIE TEXHOJIOTUH

B npouecce oOyuenust 1t AOCTUKEHUS MIIAHUPYEMBIX PE3yIbTaTOB OCBOCHUS
JUCLMIUIMHBI UCIIOJIB3YIOTCS CIIEYIOIINE 00pa30BaTEIbHbBIE TEXHOJIOTUU:
- uH(OpPMAMOHHO-KOMMYHUKAIIMOHHAS

padoTHI/MPOEKTHI

no «MarepuaaoBeaEeHUIO»

BU3YalIM3allMs, CO3/IaHUE PJIEKTPOHHBIX YUEOHBIX MAaTEPHUAIIOB;

- TE€XHOJIOIHA KOJIJICKTHUBHOI'O BSaHMOﬂCﬁCTBHH, B TOM 4YHCIIEC COBMCCTHOC

pernieHre mpoOJIEMHBIX 3a1a4, CUTYyaIli, KEHCOB;

- TEXHOJIOTHSl TpoOJeMHOro OOy4eHHus, B TOM YHCIE B paMkax pazbopa

MPOOJIEMHBIX CUTYAIH;

TEXHOJIOTHS,

B

quciaec




- TCXHOJIOTHA pa3sBUBAOIICTO 06yquH$1, B TOM 4YHMCJIC ITIOCTAHOBKA U PCIICHUC
3agad OT MCHEC CJIIOXKHBIX K Ooee CJIOKHBIM, PAa3BUBAIOIINX KOMIICTCHIIUA
CTYACHTOB;

- TCXHOJIOTHA  aJalITUBHOI'O 06Y‘-ICHI/I}I, B TOM 4YHCJIC TIIPOBCACHHUC
KOHCYJIBT&HHﬁ IMPpCIIoaaBaTCIIA.

6.Y4e0HO-MeTOANYECKOEe W MPOrpaMMHO-MH(pOpPMALIMOHHOE olecrevyeHue
AUCHHUTLTHHBI

a) OCHOBHAas JIUTepaTrypa:

I. Typununa B.FO. MarepuanoBeneHre: MEXaHUYECKUE CBOWCTBA METAJLIOB.
Tepmuueckass oOpabotka wmetaioB. ChnenuanbHbie ctanmu u cmwasl / BLIO.
Typununa; nox pen. C.A. Hukynuna - M.: MUCuC, 2013. - 154 c. - ISBN 978-5-
87623-680-7 - Texct: snekrponusiii // ObBC "Koncynbrant ctynenrta" : [cailT]. -
URL: http://www.studentlibrary.ru/book/ISBN9785876236807.html (marta
oOpamenus: 18.11.2019). - Pexxum goctyna: no noamnucke.

2. Cnecapuyk B.A. MarepuanoBeieHUE U TEXHOJIOTUS MATEPUAIOB:
yueb.mocobue / B.A. Cnecapuyk - Munck : PUIIO, 2015. - 391 c. - ISBN 978-985-
503-499-6 - Tekct: anexrponnslii / DbC "KoncynbpTanT crynenTa»: [cair]. - URL:
http://www.studentlibrary.ru/book/ISBN9789855034996.html (naTa oOpaienus:
18.11.2019). - Pexwum focTyma: Mo HOIMKUCKE.

0) HOMOJIHMTE/IbHAS JIUTEepaTypa:

1. ConnneB FO.I1. MarepuanoBenenue. [Ipumenenue u BpIOOp MaTepuayioB /
Comunes HO.I1., bopzenko E.N., Bonorxkanuna C.A. - CII6. : XUMU3JIAT, 2017.
200 c. - ISBN 978-5-93808-295-3 - Tekct: snexrponnsiii / ObC "KoHcynbrant
cTyAeHTa": [caitT]. URL:
http://www.studentlibrary.ru/book/ISBN9785938082953 . html  (mata oOpaiienus:
18.11.2019). - Pexxum 10CTyIIa: 1O MOAIMHKCKE.

2. Kapckuit .M. MarepuanoBenenue: yueonoe nocooue / .M. XKapckui,
H.II. MBanoga, [.B. Kyuc, H.A. CBuagynosuu - Munck: Beiu. mik., 2015. - 557 c. -
ISBN 978-985-06-2517-5 - Tekcrt: anexkrponnsiii // ObC "KoHCynbTaHT cTymeHTa»:
[caitT]. - URL: http://www.studentlibrary.ru/book/ISBN9789850625175.html (narta
obpamenus: 18.11.2019). - Pexxum goctyna: mo noamnucke.

3. Cnecapuyk B.A. MatepuanoBesieHue U TEXHOJIOTHSI MaTEPHAIIOB: yueO.
nocobwue / B.A. Cnecapuyk - Munck : PUIIO, 2015. - 391 c. - ISBN 978-985-503-
499-6 - Tekcr: anexrponnsbiit // ObC "Koncynbrant crynenra': [cait]. - URL:
http://www.studentlibrary.ru/book/ISBN9789855034996.html (mata oOparmienus:
18.11.2019). - Pexum AocTyIa: MO MOAMKCKE.

4. Connues lO.I1. Marepuanosenenue: YueOnuk s By30B / Conniesn O.I1.,
[Ipsxun E.W. - U3n. 6-e, ctepeotun. - CII6. : XUMU3JAT, 2017. - 784 c. - ISBN
978-5-93808-294-6 - Tekcrt: anexktponusiit // DBC "KoncynbranT cryaenrta’: [cait].
- URL:  http://www.studentlibrary.ru/book/ISBN9785938082946.html ~ (mara
obpamenusi: 18.11.2019). - Pexxum octyna: 1o noAmnucke.

B) METOANYECKHE PEKOMEHIAIMHU:



1. JlaGoparopHblii MPAKTHKYM MO TUCHHIUIMHE «MarepuaaoBeaeHue» (mis
CTYIIEHTOB JTHEBHOW ® 3a04HOM (opMax OOydeHHUsS BCEX TEXHHUYECKHUX
cunenuansHocteii.) /Cocr.: B. M. Jlybacos, E. II. Morunsnas, E.B. Haropusiii —
Jlyranck: U3a-so JIHY um. B.Hans, 2017. - 75 c.

2. Kapramosa JI. WM., Koxemsxun [I. H. MarepuanoBeaenue mis
MaIlIMHOCTPOUTEIeH B 3adadax. Yueb. mocoOue. -2-¢ w3/, nepepad. U HCIpaB.
Jlyranck: M3a-B0 BOCTOYHOYKPaMHCKOTO HAIlMOHAIBHOTO YHUBEPCUTETA HMEHU
Brnagumupa Jlans, 2004. 192 c.

3. Meronuueckue ykazaHWs W KOHTPOJbHbIE PAOOTHI MO JUCIUIUIMHE

«MarepuanaoBeieHHe» I CTYIECHTOB — 3a04YHUKOB HampasieHuil: 8.100403 —
OpraHu3alys TMEpEeBO30K U YIPABICHHS Ha TPAHCIOPTE (JKEIE3HOAOPOKHBIN
TPaHCHOPT, MPOMBINUICHHBIA TpaHcropT) §8.100402 - TpaHCHOPTHBIE CHUCTEMBI CO
crenuanu3anyen opranuzanusi TamoxeHHoro koutpodsi / Coct.: JI. M. Kapramosa. —
JIyranck: M3a-Bo Boctounoykp. Hal. yH-Ta uM. Baagumupa ans, 2003.- 10 c.

4. JlybacoB B. M., Moruwnbnas E. II. MeramioBenenue u TepMHUUecKas
o0paboTka crutaBoB: YuebHoe nmocodbue. — Jlyranck: U3n-so JIHY um. B. Hans, 2018.
- 134 c.

I') HHTEPHET-PeCyPCoB

MunucrepctBo oOpa3oBaHusi U Hayku Poccuiickoit ®@epepauuun —
http://muno6pnayxu.pd/

@enepanibHas cinyx0a 1o Haa3opy B cdepe oOpa3oBaHHSs W HAyKH —
http://obrnadzor.gov.ru/

MunuctepcTBo oOpa3oBanus u Hayku Jlyranckoit Hapomnoit PecnyOnuku —
https://minobr.su

Haponnsrii coet Jlyranckoit Hapoanoit Pecriy6omuku — https://nsinr.su

[Topran ®enepaibHBIX TOCYAAPCTBEHHBIX 00pPA30BATENbHBIX CTaHAAPTOB
BhICIIEro oOpa3oBanus — http://fgosvo.ru

denepanbublil mopran «Poccuiickoe oopazoBanue» — http://www.edu.ru/

Nudopmanmonnas cucrema «EanHOe OKHO JocTyna K 00pa3oBaTelbHbIM
pecypcam» — http://window.edu.ru/

denepaibHBIl  LEHTp HWH(POPMAIIMOHHO-O00pPA30BaTENIbHBIX PECYpCOB  —
http://fcior.edu.ru/

JJIEKTPOHHBIE OMOTHOTEYHbIE CHCTEMbI H PeCYpPChl

OnexkTpoHHO-OMOMMoTeyHass  cuctema  «KoHcymbrant — crygeHta  »
http://www.studentlibrary.ru/cgi-bin/mb4x

DekTpoHHO-0MOaroTeuHas cuctemMa «StudMed.ru» https://www.studmed.ru
NudopmanuoHHblii pecypc 0M0JIH0TEKN 00Pa30BaTEIbHOI OPraHU3alNHU
Hayunas 6ubnaunorexka umenn A. H. Konsiea — http://biblio.dahluniver.ru/

/.MaTepuaJIbHO-TEXHUYECKOE o0ecnevyeHue TN CIUIINHBI

OcBoeHHe AUCHUILIMHBI «MartepuaaoBe/IecHUe» TMperoaraeT UCIoIb30BaHUe
aKaJEMHYECKUX ayJAUTOPUH, COOTBETCTBYIOIIMX JEUCTBYIOUIMM CAHUTAPHBIM U
MIPOTHUBOMNOXKAPHBIM MTPaBUJIaM 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/

[Ipouee: pabouee MecTO mpenofaBaTeNs, OCHAIEHHOE KOMIBIOTEPOM C
noctynoM B MHTepHeT, Mukpockomnsl Metamuiorpapuueckue MUM-7; meun
HarpesatenbHbie J1abopatopusie CHOJI-6,7/9 u ap.; oOpasiibl, MHUKpOULIUGBI U
o0opyZoBaHue NIl UX TOJATOTOBKH; TBepaoMep bpunemns, tBepaomep Poksena;
paspeiBHas mamuHa P 0,5; komep MasTHUKOBBIN; CTEHII ¢ (POPMOBOUYHON CMECHIO;
OeryHbl  JTAOOpaTOpHBIE IS TMPUTOTOBIICHUS (POPMOBOYHONW CMECH;, BECHI
7a00paTOpHbIE TEXHUYECKHE C KOMIUIEKTOM Pa3HOBECOB; KOIEp J1aOOpaTOPHBINA IS
W3TOTOBJICHHUSI 00pasmoB; MPUOOP s CYIIKA 0OpasioB U3 (OPMOBOYHOM CMECH;
npubop A7 ONpeNeNeHds  TBEpAOCTH;  mpubop s ONpEeIesIeHUs
ra3onpoOHUIIAEMOCTH; THUAPABIMYECKUN Tpecc; MEepeueHb HarisIHBIX [MOCOOUM H
TEXHUYECKUX CPEJICTB OO0y4YeHHUs; KOMIUIEKT IIJJAKaTOB [0 METAUIOBEJICHUIO U
TepMUYECKON  00pabOTKe, CTPOCHHUIO M  CBOWCTBAM  METALIMYECKUX U
HEMETAJUTMUYECKUX  MaTePHUaJiOB;  albOOMBI ~ MHUKPOCTPYKTYp  METANIOB H
METaJUTMYECKUX CIUIABOB; JIAOOPATOPHBIC CTEHABI OOPa3lOB M HATJISAHBIX ITOCOOMIA
Kadeapel; CTaHAAPTHBIC Kbl H300paxxeHuit MUKpocTpykTyp no 'OCT 5639

[IporpammHoe obecrieyeHue:

R T o

Oduenii naxer Libre Office 6.3.1 'ﬁﬁﬁiimv"v”i'k'fséﬁ?féigﬁvr?k’i/Libreomce

A UBUNTU 19.04 Eﬁﬁ??ﬁfﬁ‘iﬂﬁﬁf&?ﬁ.org/wiki/Ubuntu

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

Bpaysep Opera http://www.opera.com

[ToYTOBBIH KITUSHT MozillaThunderbird http://www.mozilla.org/ru/thunderbird

daiin-meHemKep FarManager http://www.farmanager.com/download.php

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

['paduaeckuit GIMP (GNU Image EngZV\{WW.gi/m_pDrg/ ho? id=8
. . p://gimp.ru/viewpage.php?page_i

pelaKtop Manipulation Program) http://ru.wikipedia.org/wiki/GIMP

Penaxrop 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. OneHoYHbBIE CPEACTBA MO AUCHHUILIMHE

IMacmopr

(¢oHIa OLIEHOYHBIX CPEACTB M0 YUeOHOM TMCIUIIHHE

«MarepuajioBeeHue»

[lepeyenn koMneTeHIUHN (3JIEMEHTOB KOMITETEHIIN ), (HOPMHUPYEMBIX B
pe3yibTaTe OCBOCHUS Y4eOHOM AUCIUTUIMHBI

Nuaukatopel Ortanel
. Konrtpomupyemsie
Ne | Kon @opMynMpoOBKa | TOCTHUKECHUHN TeMBL VICOHOI ¢dbopmupoBan
1/ | KOHTPOJIUPYEMOH | KOHTPOJIUPYEMOM | KOMIIETEHIIUU I[I/ICLII/I}I'IIIJIII/IHBI ust
I | KOMIIETCHIIUH KOMITETeHIIUHT (o peanuzyemoii DAK KL ’ (cemecTtp
JUCIUIINHE P W3YYEHHUS])
1 | OIK-7 OIIK-7. OIIK-7.1. Tema 1.
Crnocobex ITpumenser Kpucrammueckoe
IPUMEHATH COBpEMEHHBIE U | CTPOCHUC
COBPEMEHHBIC 0e30macHbIe MCTaJLIOB.
JKOJIOTUYHBIE W | METOBI Tema 2. 4
Oe3omacHble paloHaIbLHOrO I;pHCTgnm’BaHHH'
METO/IbI WCIIOIb30BaHUS ema .
Crpoenue
pPallMOHAIBHOTO | CBIPHEBBIX
CILIaBOB.

11




WCIIOJIb30BAHUS
CBIPBEBBIX "
SHEPreTHYECKUX
pecypcoB B
MaIlIMHOCTPOCHU
u

pecypcoB B
MalIMHOCTPOEH!
H.

OIIK-7.2.
[Ipumensier
COBPEMCHHBIE W
Oe30macHbIe
METO/IbI
paIroHAIBHOTO
HCIIOIL30BaHUsA
IHEPTETHIECKHUX
pecypcoB B
MaITUHOCTPOCHU
i1

Tema 4.
dopMmupoBaHue
CTPYKTYPBI
CILIABOB npu
KpUCTAJUIU3ALIUH.
Tema 5.

Yupyras u
IUIACTUYECKAS
nedhopmaruu.
Tema 6.

Keme3o u cniaBbl
Ha €ro OCHOBE.
Tema 7.

UyryHsl.

Tema 8.

Teopus
TEPMHUYECKOMN
00paboOTKH CTaJIH.
Tema 9.
Texuomorus
TEPMUUYECKOU
00paboTKH.

Tema 10.
XHUMHUKO-
TepMUYECKas
o0OpaborTka.

Tema 11.
KoHcTpyKIIMOHHBI
€ CTaJlh U CIJIaBHI.
Tema 12.
HNucTtpymenTansH
BIe cranu n
TBEp/bIE CILJIABHI.
Tema 13.

Cranu U CIjiaBhbl ¢
0COOBIMH
(buznuecKkuMu
CBOMCTBaMH.
Tema 14.

Tutan m crIaBBI
Ha €r0 OCHOBE.
Tema 15.
AnroMuHHUI n
CIUIaBEI Ha €ro
OCHOBE.

Tema 16.

Menr u cmiaBbl
Ha e¢ OCHOBE.

OIIK-12

OIIK-12.
Crocoben
o0ecIieynBarh

OIIK-12.1.
OoOecrieynBaeT
TCXHOJIOTHUYHOCTH

Tema 1.
Kpucramnmueckoe
CTPOEHHUE
METaJUIOB.

12




TEXHOJIOTHYHOCTh
N3JICTIHi u
MPOLIECCOB nx
HM3rOTOBJICHUS,
YMETh
KOHTPOJIMPOBAThH
coOJIrOIeHuE
TEXHOJIOTHYCSCKOI
JUCIUIUIMHBI TIPU
HM3rOTOBJICHUN
3T
MallIMHOCTPOCHHUS

H3ICTUS u
MPOLIECCOB 150:¢
H3TOTOBJICHUS.
OIIK-12.2.
YmMmeer
KOHTPOJIUPOBATH
coOroienne
TEXHOJOTMYECKOM
JTUCHUIUTUHBI TPU
H3TOTOBJICHUH
u3aenni
MAIIMHOCTPOCHUS

Tema 2.
Kpucrannuzauus
Tema 3.
Crpoenue
CIIIaBOB.

Tema 4.
dopmMupoBaHUE
CTPYKTYpPBI
CILJIABOB MIPHU
KPUCTAJUTU3ALIUH.
Tema 5.

VYupyras u
IUIaCTHYECKast
nedopmanum.
Tema 6.

Kene3o u cIUIaBbl
Ha e€ro OCHOBE.
Tema 7.

YyryHsl.

Tema 8.

Teopus
TEPMHUYECKON
00paboOTKH CTaJIH.
Tema 9.
TexHonorus
TEPMHUYECKON
00paboTKH.

Tema 10.
XHUMMKO-
TepMUYECKas
oOpaboTka.

Tema 11.
KoHcTpyKIIMOHHBI
€ CTaJIM U CILIABEL.
Tema 12.
HNHcTtpymenTansH
BI€ CTaIu U
TBEP/IbIC CILJIABHI.
Tema 13.

CTajy ¥ CIIJIaBhI C
0COOBIMH
dbuznyecKkuMu
CBOMCTBaMH.
Tema 14.

TuTaH u crIaBbI
Ha €ro OCHOBE.
Tema 15.
AmromMuHni 1
CILIaBEI HA €TO
OCHOBE.

Tema 16.

Menp u criaBbl
Ha ¢¢ OCHOBE.

Iloka3arenu u KPpUTECPHUH OLICHUBAHUA KOMHeTeHHHﬁ, OIIMCAHHC IIKAJ OLICHUBAHUA
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HNupukaropel

No Kon JIOCTUKEHUI ITepeuenb KonTtponupyembie| HaumenoBanue

[/ | KOHTPOIHPYEMO | KOMIETEHINH MJIaHUPYEMBIX TEMBbI YI€OHOM OLICHOYHOTO
i komnereHuuu | (IO peanu3yemMol | pe3ysibTaToB TTUCIUTTAHBI CpeacTBa

JUCIUTIIIUHE )

1 OIIK-7. OIIK-7.1. 3HATh: Tema 1, 3aganue oA
Cnocoben IIpumenser COBPEMEHHBIE u | Tema 2, [IPAaKTHYECKUX
IPUMEHSTh COBpPEMEHHbIE U Oe3onacHele MeTonbl | Tema 3, 3aHATHH,
COBPEMEHHBIE Oe30omacHbIC paluOHAIBHOTO Tema 4, 3aaHus 1o
SKOJIOTMYHBIE M | METOJIBI MCIIOJIb30BaHUS Tema 5, 1a00paTOPHBIM
6e30MACHEIC pammonansaoro | CPIPBEBBIX Tema 6, 3aHATHUSM,
METOLEI e p— MaTepualioB B | Tema 7, AK3aMeH

MaIIMHOCTPOEHUHU Tema 8,
pPalMOHAIBHOTO | CHIPbEBBIX yMeTD: Tema 9.
UCIIOJIb30BAaHUSL | PECYPCOB B
HCITOIB30BaTh Tema 10,
CBIPBEBBIX H | MAIIHHOCTPOCHA | . penionme u | Tema 11,
SHCPICTHICCKHUX | H. 6e3omacHble Metoxs! | Tema 12,
pecypceos B PaLMOHAILHOTO Tema 13,
MalllHHOCTPOCHU HCIIOJIF30BaHUS Tema 14,
u CBIPBEBBIX Tema 15,
MaTepHUaoB B | Tema 16
MaIIMHOCTPOSCHUU
BIIAJICTh:
HaBbIKAMU
MIPUMEHEHUS
COBpPEMEHHBIX u
0e30macHbIX
METOJIOB
parMOHAIBHOTO
HCIIOJIb30BaHUS
CBIPBEBBIX
MaTepHuaioB B
MaITHHOCTPOEHUH
OIIK-7.2. 3HATh: Tema 1, 3agaaue I
ITpumensier coppemenHele U | Tema 2, IIPAKTUYECKUX
coBpeMeHHble U | Oe3omacHbie MeTonbl | Tema 3, 3aHATHUH,
0e3omacHbIe parMOHAIBHOTO Tewma 4, 3a/IaHus o
METO/bI HCIIOJIb30BaHUS Tema 5, 1abopaToOpHBIM
PalMOHAILHOrO | DHEPreTHYECKUX Tewma 6, 3aHATHUSM,
HCIIOIB30BaHUs | PECYpCOB B | Tema 7, 9K3aMEH
JHEPIreTUYECKHU MalIUHOCTPOEHU U Tema 8§,
X pecypcoB B | YMETb: Tema 9,
MaIIuHOCTPOEH UCIIOJIB30BaTh Tema 10,
378 COBpPEMEHHBIE u | Tema 11,
Oe3onacHele MeTojabl | Tema 12,
PalMOHAIBHOTO Tema 13,
HUCIOJIb30BAHUS Tema 14,
JHEPTETUYECKUX Tema 15,
pecypcoB B | Tema 16
MalIMHOCTPOEHUHU
BIIAJICTh:
HABBIKAMU
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MIPUMCHCHHUS
COBpCMCHHBIX n
0e30macHBIX

METO/IOB
parroHaIbHOTO
HCIIOIL30BaHUS
SHEPreTHYCCKUX
pecypcoB B
MaIIMHOCTPOCHUH

OIIK-12.
Crocoben
o0ecIeynBaTh
TEXHOJIOTHYHOCT
b H3JICIUA |
MPOIIECCOB  MX
HM3TrOTOBJICHUS,
yMETh
KOHTPOJINPOBATh
CcOOIrOIeHHE
TEXHOJIOTHYECKO
U OUCLUIINHEI
npu
HM3rOTOBJICHUU
151691 (S 07051
MaITuHOCTPOEHHU
S

OIIK-12.1.
OOecrnieunBaeT
TCXHOJIOTUYHOCT
b J2691(SA1156: nu
IIPOLIECCOB ux
HN3TOTOBJICHUA.

3HATh!

METO/IbI MPOIECCOB
HM3COTOBJICHUSA
1531 (050
YMETh:

obecneyuTh
MPaBUIILHOE
MIPUMEHEHHE
MIPOIIECCOB JUIS
HM3rOTOBJIEHHUSA
H3ICIUI
BIIAJIETh:

HaBLIKAaMH
KOHTPOJIS
TEXHOJIOTHYECKOT0
npoiiecca

Tema 8,
Tema 9,
Tema 10

3aganue

JUIA

IMPAKTUYCCKUX

3aHATHH,
3aJIaHus

10

1a00paTOpPHBIM

3aHATHUAM,
9K3aMCH

OIIK-12.2.
YwMmeet
KOHTPOJIUPOBATH
coOroieHne
TEXHOJIOTHYECKO
U JIUCUUIUIMHBI
npu
H3TOTOBJICHUH
H3ICTUN
MaIllMHOCTPOEHHU
o1

3HATh:
METO/bl KOHTPOJIS
COOJIIOACHHS
TEXHOIOTHYECKOM
JUCIUTLIHHEI npu
HW3TOTOBJICHUH
171631 (X1 1707
MalIMHOCTPOEHHUS
YMETh:
KOHTPOJINPOBATh
coOIroienne
TEXHOJIOTHYCCKOTO
npoiiecca npu
HW3TrOTOBJICHUH
171631 (01 1707
MalIMHOCTPOEHHUS
BIIAJICTh:
HaBLIKAMHU
Hepa3pyIIaoIIero
KOHTPOJIA
COOTBETCTBUS
TOTOBOTO  H3ACHHUS
TpeOOBaHUSIM
TEXHUYECKOMN
JOKYMEHTAIlMd  Ha
H3JICIINC

Tema 1,
Tema 2,
Tema 3,
Tema 4,
Tema 5,
Tema 6,
Tema 7,
Tewma 8,
Tema 9,
Tewma 10,
Tema 11,
Tema 12,
Tema 13,
Tema 14,
Tema 15,
Tema 16,
Tema 17,
Tema 18

3aganue

JUIA

MMPAKTUICCKUX

3aHATHH,
3aJIaHus

10

1a00paTOPHBIM

3aHATUAM,
9K3aMCH

3axaHus Mo Ja00PATOPHBIM 3AHATHAM:
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JlaGoparopuas padora Ne 1. OnpezgeneHue CTPOEHUS METAVIOB M CIUIAaBOB METOJaMH
MaKpOCKOIMUYECKOr0 aHain3a (MaKpOaHalu3):

Onucarb CyIHOCTh U Ha3HAYEHHE MAKPOCKOIMMYECKOI0 aHaIM3a (MaKpoaHalu3a).

Onucarb METOAMKY UCCIIEOBAHMSI U3JIOMOB METAJUIOB U CILIABOB.

HccnenoBath 00pa3ibl U3JI0MOB Pa3IMYHBIX CILIaBOB. BbIOpaTh OMH U3 HUX, CXEMATHUYHO
3apHCOBaTh €r0 M JaTh 3aKIOYeHHE O (opMe M pa3Mepax 3epHa, BUAE Pa3pyLICHUS U MOPOKaxX
MeTasuia.

Omnwucate METOIMKY MIPUTOTOBICHUS MAKpOULTH(OB.

3apucoBaTb MaKpOCTPYKTYPY Ie(hOPMHUPOBAHHOTO U JUTOrO METajula IOCie TITyOOKOro
TpaBJIEHUA. YKa3aThb COCTaB PEAKTUBA U 0XapaKTEpU30BaTh MaKPOCTPYKTYpY.

3apucoBaTh MaKpOCTPYKTYpPY 00pa3IioB MOCIIE MOBEPXHOCTHOTO TPaBJeHUs. YKa3aTh COCTaB
pEeaKTHBa U 0XapaKTepU30BaTb MAKPOCTPYKTYPY.

BbIsSIBUTE XUMHUYECKYIO HEOJHOPOIHOCTh (JMKBAllMI0) cepbl MO MeToay baymana.
Ilomy4eHHBI CEpHBIA OTHEYATOK IIPUKIEUTh B TETpaab M JaTh 3aKIIOYEHHE O Xapakrepe
pacupeneneHus cepsl B ctanu. [IpuBecT cocTaB peakTBa U XMMUYECKUE PEAKLIUN, TPOUCXOSIINE
B IIPOLIECCE UCCIIET0BAHUS.

JlabopaTtopnass paGora Ne 2. OmnpeneneHue CTPYKTypbl MAaTe€pUaIOB METOJAMHU
MHUKPOCKOIUYECKOI0 aHaIn3a (MUKpPOAHAIIU3).

Ornucarp Ha3HAYEHHE MUKPOCKOTTMYECKOTO aHAIHM3a (MUKpOaHAIN3a).

OnwucaTh METOJIUKY IPUTOTOBIICHUS U TPABICHUS MUKPOILIU(OB.

3apucoBaTh CXe€My OTPa)KE€HUS JIydeld OT MOJIMPOBAHHOW M IPOTPABIEHHOW MOBEPXHOCTH
MeTalla.

W3yuuth ycTpoiCTBO M NpUHLUI pabOTHl METAJUIOrpauIECKOro MUKPOCKOTIA.

3apucoBaTh ONTUYECKYIO cXeMy MUKpockona MUM-7.

HccnenoBath Ha MeTaIOrpaUYecKOM MHKPOCKONE MHUKPOUUTH( J0 TpaBJICHUS.
3apucoBatb ero B kBagpare 30x30 MM M JaTh 3aKIIOUYEHHE O KayeCTBE MPUTOTOBJIEHUSA
MUKpOILIH}A.

HccnenoBaTh Ha MUKPOCKOIE MUKPOILIM( HOCIE TpaBiieHUs. 3apucoBaTh €ro CTPYKTYpy B
kBagpate 30%30 MM U aTh 3aKIIOUEHHE O KayecTBe TpamieHus Mukpouumpa. Onucars hopmy u
pasmep 3epeH, J1eeKThl BHYTPEHHET0 CTPOEHHsI MeTalia (€CIIM OHH MPUCYTCTBYIOT B METAJLIE).

Onpenenuth YCTAaHOBJIEHHOE HA MHKPOCKONE YBeIHMYeHHE (TOJIb3ysCh CIIPAaBOYHOMN
TabJIUIIeH) U 3armucaTh ero 1noj cXxeMaMu MUKpPOLUTH(OB.

JlabopaTopnasi pabora Ne 3. Kpucraqmsanus U €€ BIUSHUE HA CTPYKTYpYy M CBOICTBa
MeTajuIa.

N3yuuTh yCTPOWCTBO OMOIOIMYECKOTO MUKPOCKOIIAa 1 paboTy Ha HEM.

HavepTuTh 1 onucath ONTHYECKYIO CXEMY OMOJIOrHYE€CKOI0 MUKPOCKOTIA.

ITpocMoTpeTh Ha OHOJIOTHYECKOM MHMKPOCKOIIE MPOIecC KPUCTAUIN3AUKN KAl pacTBOpa
COJIH.

Onwucats npouecc KpUCTAIIIN3ALUN COIH.

3apucoBaTh CTPOEHHE 3aTBEPJAEBAIOIIECH KaIUlM pacTBOpa COJM C COOTBETCTBYIOIIMMHU
MOSICHEHUSIMH.

N3yunTh moa. MUKPOCKOTIOM cTpoeHue 4yucToi meau u garyHu (60% Cu, pemerka 'LIK;
40% Zn, pemetka I'TIY) u cxemarudecku u300pa3uTh CTPYKTYPHI.

JlaGopaTtopHnas paGora Ne 4. Bnusnue mimactuyeckoil nedopmanud Ha CTPYKTYpy H
CBOICTBa METAJUINYECKUX CIIJIABOB

W3meputs BeICOTY 00pa31oB 10 AedopMari.

BrimonHuTh 0canky o06pasios.

W3meputs BeICOTY 00pa31oB nocie JehopMalnu.

Ompenenuts cTenensb nedopmarun 006pasmos &, %.

3aMepuTh TBEpAOCTh 00pa31oB. [ToaydeHHbIe J7aHHbBIE 3aHECTH B Ta0.
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[To mony4yeHHBIM JaHHBIM MTOCTPOUTH TPapUK U3MEHEHUS TBEPAOCTH MaTepuasa OT CTEHeHH
nepopmanuu HB = f(g). Cnenare BbIBOA O BIUSHUU CTETICHH J1eOopMalii Ha TBEPIOCTh METAJIIOB.
W3yuutsb 1 3apucoBath CTpYKTYpY 00pa3IOB MOCIIE Pa3INYHbIX CTENeHeH qedopMaiim.

JlaGoparopuass padora Ne 5. MUKPOCTPYKTypa YIVIEPOJUCTBIX CTajeid B PaBHOBECHOM
COCTOSIHUH.

N3y4uTh MUKPOCTPYKTYPY YIIEPOAUCTHIX CTaJIel B PABHOBECHOM COCTOSIHUH.

CxeMaTH4eCKH 3apucoBaTh HAOIMIOJAEMYI0O B MHUKPOCKON MHKPOCTPYKTYPY B KBajpatax
30x30 mm.

Onpenenuts 10 MUKPOCTPYKTYpPE C IMOMOILBIO NIpaBUila OTPE3KOB COJEpKaHUE YIiIepoJa B
Ka)K70M o0Opasiie CTaju.

[Ton xaXkabIM PHUCYHKOM YKa3aTh MHUKPOCTPYKTYPY, COJEpKaHUE yriepoaa, (a3oBbIid
COCTaB, MpeINoiaraeMyto MapKy CTajlH, ee Kiacc.

W3 cnipaBoyHOW TaOMUIBI BHIMHCATh MEXAHWYECKHUE CBOWMCTBA I HCCIIEIYyEMBIX MapoK
CTallel W TOCTPOUTh TIpaduyecKyro 3aBUCUMOCTh «MexaHWYecKue CBOMCTBA - COJAEpKaHHE
yraepoaay.

Jladoparopnasi padora Ne 6. CtpoeHue u CBOICTBA UYT'YHOB.

W3yuuTh 10T MEKPOCKOIIOM MUKPOCTPYKTYpPY O€JIOT0 4yryHa M 3apHcOBaTh €€ B KBaJpare
30x30 mM. YKa3zath CTPYKTYpPY U CTPYKTYPHBIM KJIacC 3apHCOBAHHOTO YyTYHA.

W3yuuTh 1M0JI MEKPOCKOIIOM MHKPOCTPYKTYPBI CEPBIX, BRICOKOIPOYHBIX U KOBKUX YyT'YHOB
I0 W mocie TpaBieHus. Ha mmkporummdax oo TpaBieHUS onpeneiuth (opMy TpadHUTHBIX
BKIIOYCHUH ¥ BHJ uyryHa. Ha wmukpounnimdax Tocie TpaBICHUS KCCISNOBaTh CTPOCHUE
METATMYECKONH OCHOBBI M ONPEIEIUTh MAapKy 4yryHa. Pe3ynbTarhl Hcclea0BaHul MPEICTaBUTh B
BUJIE pUCYHKOB (kBaapaTsl 30%30 Mm).

KpaTko omucaTh croco0bl MOYIeHUS CEPOT0, BEICOKOIIPOYHOTO U KOBKOTO UyT'YHOB.

JlabGopaTopHasi pa6ora Ne 7. MuUKpoCTpyKTypa JIESTUPOBAaHHBIX CTajled B PaBHOBECHOM
COCTOSIHUHU.
N3yuuth cTpOoeHME CcTanel 10 MUKPOCKOIIOM.
Cxemaruyecku 3apucoBaTh HabI0AaeMble CTPYKTYphI B kBajparax 30x30 mm.
C nmomouipio AMarpaMM ONpPeeIUTh KIIacC U3y4aeMbIX CTajiei.
Ilon xaxxabIM pUCYHKOM HamucaTb MapKy CTajlM, €€ XUMHYECKHM COCTaB, CTPYKTypy U
CTPYKTYPHBIH KJ1acc

JlabopaTopuas padora Ne 8. Hopmanuzanus yriepoaucToi cTaim.

3anucaTh MapKy cTajiu B rpady 2 mpoTOKOIIA.

N3meputh 00pas3ipl MpHU MOMOIIM IUITAHTCHLIMUPKYJS M pe3yjbTaThl 3aMepa 3aluchiBaTh B
rpady 3.

Omnpenenuts TBepAocTs HB 00pa3iioB B HCXOJHOM COCTOSSHUU U TOJYy4YEHHBIE PE3yJbTaThl
TBEPJIOCTH 3amucarh B rpady 4.

BrInonHuTh HOpMaNIM3alKio0 00pa3lioB U ONPEAETUTh TBEPJOCTh YIIEPOAUCTOM CTaIH MOCie
HOpMAaJIM3aI1H.

Onpenenuts TemnepaTypy HOpMallM3allMM CTalld, MOJIb3YSACh HU)KHEH 4acThbiO JUarpammbl
JKEJIE30-LIEMEHTHT.

Jlis cpenHeyraepoAuCThIX TO3BTEKTOMIHBIX cTajeil (ctanmu Mapok 40-65) temmeparypa
HopMmanu3aiuu  BeiOupaercs Ha 30-50°C Beime nuauu GS, T. e. Ac3t+(30-50°C), mus
BBICOKOYTJIEPOAUCTBIX 3a3BTEKTOMAHBIX cTaneh (Y9-Y12) temneparypa Ha 30-50 °C Bbliie JUHUH
SE, 1. e. Acm+ (30-50°C).

TemnepaTypy HOpManIM3aluu 3anucaTh B rpady 5.

Omnpenenuts 0OLIYI0 MPOAOKUTETLHOCTh HarpeBa M BBIACPKKH 00pasloB U3 pacuera 1,5
MUH Ha 1 MM nameTpa win ToJNIUHbI o0pa3ua. PesynpraTsl 3anucath B rpady 6.

OO0pa31pl MOMECTHUTD B M€4b, HArPETYIO JI0 TeMIepaTypbl HOPMAJIH3AIMU Ul CTaJI JaHHOM
MapKH, Kak OKa3aHO Ha pUC. 2, U BbIJIEPKaTh B IIeUn TpeOyemoe BpeMms.
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W3Bneub 00pa3ipl MOCieIOBaTeNIbHO OAMH 3a JPYTMM U3 TEYd W OXJIaJuTh HUX Ha
CIIOKOMTHOM BO3JyXE€.

3auncTuTh 00a TOpiia 00pasoB Ha NITU(OBATBLHON MIKYPKE.

Omnpenenuts TBEpAOCTh HOPMAITU30BAHHBIX 00pa3oB. Pe3ynbpTaTel M3MEpeHU TBEPIAOCTH
3aHeCTH B Tpady 7.

N300pa3uth rpaduyeckn pexuM HOpMaM3allMM B KOOpIMHATaX TeMIepaTypa - BpeMs
Harpesa.

M3yunTh CTPYKTYphl HCCIEIYyEeMBIX CTalleil 10 M TOClie TepMHUYECKOH 00paboTKu.
3apucoBaTh CTPYKTYpbl B kBajipatax 30x30Mm.

JlabGoparopHasi padora Ne 9. MUKpOCTpYKTypa LIBETHBIX CIIJIaBOB.

Onpenenuth XUMHYECKH COCTaB IBETHBIX cruiaBoB saryau JI60, Oponssl bpC30,
qropamtoMunus {1 u cunymuna AJI2.

N300pa3uth quarpammsl coctosiaus cucteM Cu-Zn, Cu-Pb, Al-Cu, Al-Si.

Ha nuarpammax cOCTOSIHMSI CUCTEM yKa3aThb COOTBETCTBYIOIIME KOHIICHTPAI[MH CIUIABOB,
OIPEAENIUTh UX CTPYKTYPHBII cOCTaB B paBHOBECHOM cocTosiHuM pu 20°C U yKa3aTh TeMIepaTypbl
KPUTHYECKHUX TOYEK.

N3y4nTh MUKPOCTPYKTYPY IIBETHBIX CIuiaBoB JaTyHu JI60, 6pon3sr bpC30, aropamoMuHus
1 (3akaneHHOro U UCKYCCTBEHHO COCTAPEHHOr0) U cuiiymuna AJI2.

CxemMaTHYeCKH 3apUCOBaTh HAOIIOJIaeMbIe CTPYKTYPHI CIlaBOB B kBaaparax (30x30 mm).
[Tonx KaXKABIM PUCYHKOM YKa3aTh MapKy CILIaBa, XUMHUYECKUN COCTAB U THI IUArpaMMbl COCTOSHUSA,
K KOTOPOMY OH OTHOCHUTCSI.

VYkazaTh, Kakhe W3 U3YUYCHHBIX CIJIaBOB YIPOUHAIOTCS TepMooOpaborkoil. OTBer
000CHOBATb.

Kpurepnn u mkana OLleHUBAaHKS IO OLEHOYHOMY CPEICTBY —
3a0anus no 1aO0PaAMOPHLIM 3AHAMUAM

[Ixama onteHnBaHus

Kpurepuii orieHuBanust
(uHTEpBaN OANITIOB) PHTED H

5 3aaHue BBIMOJIHEHO Ha BBICOKOM YpPOBHE (CTYIEHT B IOJIHOM OObeMe
OCBETHJI pacCMaTpUBAEMYIO IPOOIEMaTUKY, IPUBEI APTYMEHTHI B MOJIb3Y
CBOMX CYXKJICHHH, BJIaJI€ET pOUIBEHBIM MOHATUHHBIM
(kaTeropvajabHbIM) aNNapaToM M T.I1.)

4 3agaHue BBIIOJHEHO HAa CPEIHEM YPOBHE (CTYAEHT B LEJIOM OCBETHUII

paccMaTpUBaeMylo MpoOJIeMaTHKY, MPUBESl apryMEHTHI B IOJIb3Y CBOMX
CYXKIEHH, TOMYCTUB HEKOTOPhIE HETOYHOCTH U T.11.)

3 3amaHue BBIOJIHEHO HAa HU3KOM YpOBHE (CTYIEHT JOIYCTHII
CYILIECTBEHHbIE HETOYHOCTH, H3JIOXKWJI MaTepuaa C OmMOKaMH, He
BJaJeeT B JOCTAaTOYHOM CTemeHH NPOPHIBHBIM KaTeropualbHbIM
anmnaparoMm U T.11.)

2 3ajaHve BBINOJHEHO HAa HEYJOBJIETBOPUTEILHOM YypPOBHE WM HE
MIPE/ICTABJICH (CTY/ICHT HE TOTOB, HE BBITIOJIHIII 33JIaHUE U T.11.)

3ananue Ui NPAKTHYECKUX 3aHATHIA

3ansaTue 1. Kpucramumueckoe crpoeHne MeTauioB. 3ajgada 1. 3agaya 2.
3ajaHue: OCBOMTH MPOLECC 3aTBEPAECBAHMS KPUCTAJUIMUECKUX BELIECTB U YCTaHOBUTH
B3aMMOCBSA3b MEKY CTPYKTYPOH CIMTKA U YCIOBHUSIMU IIPOLIECCA KPUCTAIUIU3ALNH.
KoHTpoiibHBIE BOTPOCHI
1. Yro Taxoe ¢azoBoe npespauienue? [IpuBeanre npumepsl.
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2. OObsacHuTe, moueMy (a3zoBoe MpeBpallleHue KPUCTAIMYECKHX TeJ COIMPOBOXKAAETCS
TeroBbIM 3¢ dexrom? [IpuBenute mpuMepsl.

3. Hapucyiite KpuByIO OXJaXIACHUS W HarpeBa isl KPUCTALIMYECKOTO W amMop(HOTro
BELIECTBA.

4. Hapucyiite 1 00BSCHUTE CXEMy M3MEHEHHs CBOOOIHOW SHEPIrUH UYMCTOrO MeTajlia B
TBEP/OM U JKUJKOM COCTOSIHMSIX U 3aBUCUMOCTH OT TEMIIEPATYPHI.

5. Uem oOBsCHSETCS pa3IuuMe MEXIy TeMIepaTypoil IUIaBIeHUsS M TeMIEepaTypoil
KpUCTAJIIM3aLUU?

6. HazoBuTe 0CHOBHBIEC TapaMeTpPhbl IpoIecca KPUCTATU3ALIHH.

7. OOBSACHUTE CBSI3b MEXAY UYMCIIOM LIEHTPOB KPUCTAJUIM3ALMH, JIUHEHHON CKOPOCTBIO MX
pocTa U BeJIMYMHON 3epHa.

8. Hapucyiite u O0OBSICHUTE CXeMy BIHSHHMS NEPEOXJAXIECHUS Ha YHCIO IICHTPOB
KPUCTAJIM3ALUU U CKOPOCTh POCTa KPUCTAJLIOB.

9. Ilepeuncnute GakTopbl, CIOCOOCTBYIOIINE MEPEOXITAKICHUIO METAIIIOB.

10. JlaiiTe MOHATHE O KPUTUUECKOM PaJNyCe 3apOoablia TBEPAOH (a3bl.

11. JlaiiTe mOHATHE O TOMOTEHHOM MEXaHU3ME 3apOXKIACHHUS TBEpAOH (asbl.

12. JlaiiTe MOHSTHE O TETEPOTCHHOM MEXaHU3ME 3apPO’KICHUS TBEPI0H (asbl.

13. Hapucyiite u 00bsICHUTE 30HAIBHOE CTPOCHUE METAININYECKOTO CIUTKA.

14. Ilepeuncnute DOCTOMHCTBA W HENOCTATKH CIUTKA C Pa3BUTOM 30HOM CTONIOYATHIX
KkpuctaioB. HazoBure GakTopsl, CrocOOCTBYIONINE PA3BUTHIO 30HBI CTOJIOYATHIX KPUCTAIIOB.

15. IlepeunciuTe AOCTOMHCTBA M HENOCTATKU CIMTKA C PAa3BUTOW 30HOM DPaBHOOCHBIX
KPHCTaJLIOB.

3anaTue 2. [lnactuueckas nedopmarusi, peKpUCTALIU3ANUS U MEXAHUYECKUE CBOWCTB.
3amaua 3. 3amayva 4.

3amaHue: W3Y4UTh BIUSHHUE XOJOAHOM IJIACTUYECKOH JedopMaluu Ha CTPYKTYpY H

CBOMCTBA METAJIJIOB.
KoHTpoiibHBIE BOIIPOCHI

1. Yrto takoe ympyras nedopmaiysi METaIOB U CIIJIaBOB?

2. ®usnyecKrue METOIbI OTIPEICIICHUS YIIPYToi JedopMaIuu.

3.  CTpyKTypHO-UYyBCTBUTEIBHBIE M HEUYBCTBUTEIbHBIE XAPAKTEPUCTUKH  YIPYroil
nedopmaruu.

4. Yro Takoe mactuyeckas aegopmaiiis MeTauioB U CIJIaBOB?

5. luarpamMma HampspkeHue - eopMans Ui MIaCTUYHBIX U XPYIKHUX METaJUIOB.

6. XapaKTepuCTUKHU TUTACTUYECKOM JeopMaIuu sl TUIACTUYHBIX U XPYIKUX MaTEpPHUAaIOB.

7. Kak npoucxoaut miactudeckas nedopmaiys B MOHO- U OJUKPHUCTAILIAX ?

8. Texctypa nedhopMHUpPOBAHHBIX MaTEPHAIIOB.

9. Yrto Takoe AMCIIOKAIUS U IJIOTHOCTH JTUCIIOKAITNIN?

KaxoBa MnoTHOCTh TUCIOKALUN B OTOXOKEHHBIX U HAKJIETIaHHBIX o0pa3iax?

10. ®usndeckasi CylHOCTh HAKJIETIA.

11. Kak Bamsier Hakien Ha (u3nueckue, XMMHUECKHEe U MEXaHHMYECKHE XapaKTepUCTUKU
HaKJICTIAaHHOTO MaTepuana?

12. OTOBIX U MOJMUTOHU3AINA.

13. I3MeHeHne CTPYKTYphI, GU3HUIECKUX, XUMUIECKUX U MEXAaHHUYECKUX CBOMCTB METAJIJIOB
Y CIUIaBOB.

14. IlepBryHas peKpUCTAUIA3aLUs METAIOB U CIIJIaBOB.

15. U3menenne pu3nyecknx, XMMHUUECKUX U MEXaHUYECKHX CBOMCTB METAJIJIOB U CIIJIABOB.

16. Bropu4Has peKpUCTAIIN3ALMS METAJIJIOB U CIUIABOB.

17. Kak BiusieT BTOpUYHAs PEKPUCTAUIM3ALMA HAa M3MEHEHHE MEXaHUYECKHUX CBOMCTB
HaKJIEIaHHBIX MaTEepPHAaJIOB.

18. KputHnueckas crenensb gegopmaruu.

19. Xonoauas u ropsigasi o0paboTka METAILIOB U CItaBoB. O0IacTH MPUMEHEHHS.
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3anaTue 3. dopmupoBaHHe CTPYKTYpbl MpU KpUcTauM3anuu. Pazbl B METAUIMYECKUX

crutaBax. [paBuno ¢a3 unm 3akon I'n60ca. [IpaBuino orpeskos. 3anaua 5. 3agaya 6.

3agaHue: NpuoOpPeCcTH HaBbIKU B M3YYE€HUH CIIABOB C IOMOIIBIO JUArPaMM COCTOSTHHUS.
KoHTponbHbIE BOIPOCH

1. YUto Ha3bIBaeTCs METANIMYECKUM CILIABOM?

2. Yro Takoe KOMIOHEHT? - (a3a?

3. Kakoe cocTosiHUE CIlsIaBa Ha3bIBAa€TCs PABHOBECHBIM?

4. Yro Ha3bpIBaeTCs TBEPABIM PAcTBOPOM? - XMMHUYECKUM COECIUHEHUEM? - TE€TEPOTr€HHOU

CTPYKTYpOi1?

5. Kakumu ObIBatOT TBEp/bIE paCTBOPHI?

6. UTo o3HayaeT TBepA0e PaCTBOPHOE YIPOYHEHHUE U B UYEM €r0 IPUUUHBI?

7. quarpaMMbl COCTOSIHUS IBYXKOMITOHEHTHBIX CILJIABOB.

8. UTo Takoe quarpamMmma COCTOSHUS?

9. Kakue TouKH Ha3bIBAIOT KPUTUUECKUMU?

10. Yto Takoe TEpMUUECKUI aHAIN3, KAKOBA €r0 CBSA3b C IUArpaMMOil COCTOSIHHS CILIABOB?
11. KakoBa mpakTuyeckasi METOJMKa IIOCTPOCHUS IMarpaMM COCTOSIHUSI CIIaBOB?

12. Chopmynupyiite npaBuio das.

13. Yto mo3BOISET ONPEALNISITh MPABUIO OTPE3KOB?

14. MeToivKka NpUMEHEHUS! METO1a OTPE3KOB.

15. Kakue BupI HOHBapUAHTHBIX (Da30BBIX PEAKIMI BaM U3BECTHBI?

16. Kakoe mpeBpallieHre HA3bIBACTCSI IBTEKTUYECKUM (SBTEKTOMIHBIM, MEPUTEKTHUECKUM,

nepuTeKTouaHbIM)? IIpuBecT cxemy 3ToH peakuu.

17. Kakue JIMHUM Ha3bIBAIOTCS JIMHUAMH JTUKBUAYC U COMUTYC?
18. B yem oTnuune CTpYKTYpHOU AMAarpaMMbl OT (a3oBoii?

3ansartue 4. XKenezo u ero crutaBel. CruiaBel CHCTEMBI Kelie30 — yriepona. Juarpamma

COCTOSIHHUS JKeIe30 — IIEMEHTHUT. 3agaua 7. 3amaya 8.

3ananue: u3yduTh (Pa3oBbIC U CTPYKTYPHBIC MPEBPALICHHUS, HAOIOIaeMbIC IIPU PA3THIHBIX

TEMIICpATypax B KCIC30YTIICPOANCTBIX CIlJIaBaX.

KoHTpoiibHBIE BOIIPOCHI
. HazoBure ocHoBHbIe (ha3bl B cucteme Fe —FesC.
. HazoBuTe rereporennsie cCTpykTypsl B cucteme Fe —FesC.
. Kak BBIMIAIAT 1O MUKPOCKOIIOM reTepOoreHHbIe CTPYKTYphl B cucteme Fe —FesC?
. Uto Ha3bIBaeTcs GeppuUTOM (ayCTEHUTOM, IEMEHTUTOM, MEPIUTOM, JieAeOypuTom)?
. KakoBbI UX OCHOBHBIE MEXaHUYECKHE CBOMCTBA?
. HazoBuTe HOHBapuaHTHbIE NpeBpaileHus B cucteme Fe —FesC.
. IlokaxkuTe ux Ha TUarpaMMe M 3anuumnTe ux (Ga3zoBble peaKIiy.
. laiiTe onpeneneHye 4yryHoB.
9. YeM OHM OTJIMYAIOTCS 110 MEXAaHUYECKHM U TEXHOJIOIMYECKHM CBOMCTBaM?
10. VkaxuTe paBHOBECHOE CTPYKTYPHOE COCTOSIHME€ IpM HOPMAaJIbHOM Temmeparype
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JO3BTEKTOUIHON (3a3BTeKTOI/I,Z[HOI7I, 3BT6KTOHHHOﬁ) CTaJin.

11. VYkaxuTe paBHOBECHOE CTPYKTYpHOE COCTOSIHUE IIPH HOPMAJIBHOM TeMIeparype

JO3BTCKTHUYCCKOI'O (3BT€KTI/I‘-ICCKOTO, 33.3BT€KTI/I‘-ICCKOP0) qyTryHa.

Hei?

12. Kak 3aBUCAT MEXaHHUYECKHUE CBOMCTBA YIJIEPOJAUCTON CTAIM OT COAEpKaHUs yriiepoaa B

13. B uém 3akmrodaercss OTIIMYME HEMEHTUTA IEPBUYHOTO, BTOPUYHOTO U TPETUYHOTO?
14. Kakue cymiecTBYrOT BUJIbI Kilaccuukanuii cranu?
15. Kak kiaccuuuupyroTcs CTajly 0 Ha3HAYEHUIO?

3aunarue 5. J[marpamma COCTOSIHHS JK€JI€30 — YIIIepOJ — JETUPYIONTUH DJIIEMEHT.

3aaHue: U3y4uTh BIMSHUE JIESTUPOBAHUS HA CTPYKTYPY CTaJId B PABHOBECHOM COCTOSHUU.
KoHTposibHBIE BOTPOCHI

1. Yro Taxoe nerupyromiue sneMeHTs? Kakue ¢aszpr onn 06pa3yror B craisax?

2. Kax BIMSIOT JIETHPYIOIINE JIEMEHTHI Ha oJuMopdu3M kenes3a?

20



. [IpuBenuTe CTPYKTYpy U CBOICTBA JIETMPOBAHHOTO (heppUTa U ayCTEHUTA.
. HazoBure xapOuaHas ¢a3y B JIETHPOBAHHBIX CTAJISX.
. Kakue unrepmeraminiHbpie COeIMHEHNUS B JIETUPOBAHHBIX CTAIAX?
. IlpuBeauTe CTPYKTYypHBIE KIAcChl JETUPOBAHHBIX CTAJICH B YCIOBUSAX PAaBHOBECHUS
. Ha xakue rpynmsl genstcst kapoupl, 00pa3yroluecs B JETUPOBAHHBIX CTANIAX?.
. OnummmTe, Kakue IEMEHTHI CIIOCOOCTBYIOT 00pa30BaHUI0 (PePPUTHBIX CTaJICH?
9. Onumure Kakue 3JIeMEHTHI CIIOCOOCTBYIOT 00Pa30BaHUIO ayCTEHUTHBIX CTaIen?
10. Kakoe BnusiHUE OKa3bIBAIOT JICTUPYIOIINE 3JIEMEHTHI HA SBTEKTOUTHYIO KOHIICHTPALIUIO
U TIPEJICNIbHYI0 PACTBOPUMOCTH YIJIEpO/ia B ayCTEHUTE?
11. OnumurTe Mo/ BIUSIHAEM KaKHX JIEMEHTOB 00pa3yloTCs CTaH Je1e0ypuTHOTO Kiiacca?
12. IlpuBenuTe Kiaccu(DUKAIINIO JIETUPOBAHHBIX CTAJICH 110 HA3HAYCHUIO
13. Kakue cranu Ha3bIBAIOTCS JerHpoBaHHBIMU? L{enb gerupoBanus.
14. OnumurTe, 4TO TaKOE MOCTOSIHHBIE TIPUMECH U JIETUPYIOIINE JIEMEHTHI B CTANISX .
15. B xakoM BuJie HaAXOAATCS JIETUPYIOLIUE SJIEMEHTHI B CTAIIAX?

03O L W

3anaTue 6. Teopus m mpakTuka TepMudeckoil oOpaboTku. CocTaBieHUE MapIIPYTHOM
TEXHOJIOTUM W3roTOBJIEHUs AeTanu. Ha3HaueHue TeMmmepaTypbl HarpeBa M crocola OXJIaKICHHUS.
Ornpenenienne MOpoAOKUTENbHOCTH HarpeBa. [lpeBpamienue mipu  HarpeBe. 3amada  11.
[IpeBpamenue npu oxnaxaeHuu. 3agada 12. [Ipepaienue npu ormycke. 3agaya 13.

KoHTpoiibHBIE BOIIPOCHI

1. KakoBa 1ie1p TepMudecKkoit 00paboTku cramu?

2 B uém 3akmouaercs TO cTaJii W KaKUMH TpeMsi OCHOBHBIMHM IapaMeTpaMu
XapakTepusyercs e€ pexum?

3 HazoBure 4eTbipe OCHOBHBIX IIpeBpalieHusl, nporekaromue npu TO.

4. Kakue u3 HUX UMeroT 11 (y3HOHHBIN, a TAKXKe CIABUIOBBIM XxapakTep?

5. Kak o6o3Hauarorcs kputnueckue Touku (muaun) npu TO cramu?

6. 13 kakux JBYX 3J€MEHTapHBIX MPOLECCOB CKJIAbIBAIOTCS NpeBparieHus A<«>I1?

7 Uto noHMMaeTcs MO HAacIeICTBEHHBIM 3€PHOM ayCTEHHUTA; KAKMM OHO OBIBACT M OT YEro
3aBUCHUT?

8. OOBsICHUTE CMBICI MOHATHI HavalbHOE U AEUCTBUTEIBHOE 36pPHO ayCTECHUTA.

9. HazoBute npoaykTsl 11 y3n0HHOTO MPEBPALCHHS AyCTEHUTA.

10. Kakue npumepHble 3Ha4YeHUS TBEPAOCTH UMEIOT MEPIIUT, COPOUT U TPOCTHUT CTalu 45 U
yeM 00yCIIOBIIeHA ATa pazHuIa?

11. Kakoif mapamerp TO cieayeT M3MEHsTb, YTOObI MOMy4aTh B CTaJd Pa3HbIC BUJIBI
¢depputo-ieMenTUTHBIX cMecelt (ILC,T)?

12. Yo Takoe KpUTHUYECKASI CKOPOCTh 3aKaJIKN?

13. Kpatko oxapakTepu3yiTe aTOMHBIM MEXaHU3M MapTEHCUTHOTO MPEBPALLECHUS.

14. Yro npencrapiser co60it MapTeHCUT?

15. OxapakTepu3yiTe KpUCTAJUIMYECKYIO PEHIETKY MapTEHCUTA.

16. Ha3zoBuTE OCHOBHBIE MEXaHUYECKHE CBOMCTBA MAapTEHCUTA.

17. Ilouemy Bceraa Ipu 3aKajKke CTaTH HA MAPTEHCUT CUJIBHO ITOBBIIIAETCS TBEPIOCTh U
IIPOYHOCTH?

3anstue 7. Tepmuueckas 06paboTka aeraneit mamuH. 3agada 15

3ajaHne: HA3HAUWTH TEMIIEpaTypbl HarpeBa M CHOCO0 OXJIAXACHHS, M300pa3UTh CXEMBI
PEXKUMOB

KoHTposibHBIE BOTPOCHI

1. Uto Ha3bIBaeTCs 3aKaJIKOM cTanu?

2. Kakast ckopoCTbh Ha3bIBAETCS KPUTHYECKON CKOPOCTBHIO 3aKAJIKH?

3. Kakyto cTpyKTypy UMEET TOIBTEKTOUIHAS CTAIb TIOCTE 3aKaIKU MPU Vx>V «p?

4. Kak onpemenuTs TeMIepaTypy 3aKalKH JIOOBTEKTOWUJHOH, OSBTEKTOMAHOW U
3a3BTEKTOMHOM cTanein?

5. Kak BiamsieT Ha TBEPIOCTh 3aKaJCHHOW CTaJM, YBEIWYCHUE KOJWYECTBA YIIepoja B
cranu?

21



6. Kakoe cTpoeHre uMeeT MapTEeHCUT MOl MUKPOCKOIIOM?

7. Crane Y12, temneparypa HarpeBa Aci+ (30...50)°C. Kakas chopmupyercst CTpyKTypa
MIpY 3aKaJIke?

8. UTo Takoe MapTEeHCUT?

9. Kakue cranu TpeOyrOT MOJIHON, HEMOJIHOM 3aKaJIKH ?

10. Crans 50, Temmneparypa HarpeBa Aci— Acs, Voxn >Vip Kakas popmupyercs ctpykrypa?

11. Kakyto cTpykTypy uMeeT ctanb Y 12 mocie HemoJHOM 3aKanku Ipu Voxn=> Vip . Kakas

dopmupyercs cTpykrypa’?
12. B xakoii cpefie OXJIaXAar0TCsl YIIIEPOAUCTBIE U JIESTMPOBAaHHBIE CTAJIM HA MAPTEHCUT?
13. Yrto Ha3pIBaeTCI COPOUTOM, TPOOCTUTOM?
14. Yro Ha3bIBaeTcst GeppUTOM, ayCTEHUTOM, IEMEHTUTOM, MAPTEHCUTOM?
15. KakoB MexaHHU3M 3BTEKTOUIHOTO, MAPTEHCUTHOTO MIPEBPALICHUI?
16. UeM oTaMyaroTcst CTPyKTYpHI IEpJInTa, copouTa u TpooctuTa?
17. HazoBuTe 0COOEHHOCTH MapTEHCUTHOTO MTPEBPAIICHUS ?
18. KakoBa npupo/ia BBICOKOM TBEPJOCTH MapTEHCUTA?
19. 3aBucuT 11 TBEPIOCTh MAPTEHCUTA OT CKOPOCTH OXJIAKAEHUA?
20. ITouemy B 3aKaJIEHHOH CTaJIU NPUCYTCTBYET ayCTEHUT OCTATOUHBII?
21. 1151 wero mpoBOAMTCS 00pabOTKa XOJI0I0M 3aKaJICHHON CTau?

3ansTue 8. BbiOop Mapok cTaneil v CruiaBoB Ui M3rOTOBIICHHSI HHCTpyMeHTa. 3agada 18.

3ajaHue: ONpeleNnuTh, K KaKOM Ipylrne HMHCTPYMEHTAJIbHBIX MAaTEpUajoOB IO YCIOBUSAM
9KCIUTyaTallul U O0JIaCTH NMPUMEHEHMs JJOJDKEH OTHOCUTHCS MaTepHuall 33JaHHOTO0 MHCTPYMEHTA.
BBIOpATh MHCTPYMEHTAIBHBIN MaTeprall B COOTBETCTBUH C TPEOOBAHHSIMH.

KoHTponbHbIE BOIIPOCHI

1. Ha3soBuTe OCHOBHBIE MEXAHWYECKHE CBONCTBA HHCTPYMEHTAJIbHBIX JIETUPOBAHHBIX
CTaJIeH.

2. Kakue THITBI HHCTPYMEHTAJIBHBIX CTATEH BaM M3BECTHBI?

3. IlpuBeaurte mpumepsl CTaTed JUIsl PEXYLIEro MHCTPYMEHTa, paboTaroulero B JIETKUX U
HOpPMAaJIbHBIX YCIIOBUSIX.

4. TlpuBenuTe nMpuUMepsl cTajelt i HHCTPYMEHTa, paboTarolero B )KECTKUX YCIOBHSX, C
BBICOKMMHM CKOPOCTSIMU PE3aHUsl.

5. B uéM 0COOEHHOCTH CTPYKTYpPbI OBICTPOPEKYLIUX CTaNeH ?

6. HazoBute tunosoii pexum TO ObicTpopexymux ctaneid. B uém ero ocobennoctu? Kak
M3MEHAETCS CTPYKTypa Ha pa3HbIX dTanax TO?

7. llpuBenute mpuMepbl CcTajled i HU3MEPUTEIBHOr0 HHCTpyMeHTa. Onumwure
0COOEHHOCTH UX TEPMHUUYECKON 00pabOTKH.

8. Kakue cTany mpuMeHSIOT JUIsl HHCTPYMEHTOB XOJIOIHOM 00pabOTKU JTaBICHHEM?

9. Kakue ctanu npuMeHSIOT Il HHCTpYMEHTa ropsiueii 0opaboTku faBieHuem?

10. Kaxkumu cBoiicTBaMM JOJDKHBI 00NagaTh IITAMIIOBBIE CTald Ui  TOPSYEro
nedopMupoBanus?

11. B uéM 0coOE€HHOCTH XMMHYECKOTO COCTaBa 3TUX CTajeil MO CPaBHEHUIO C JAPYTUMHU
MHCTPYMEHTAIBHBIMU CTAJISIMU?

12. Haznaubte pexxkum TO cranu SXHM 11 MOJIOTOBBIX KOBOYHBIX IITAMITOB.

Kpurepuu u mikana OLeHMBaHMS IO OLEHOYHOMY CPEICTBY —
Npakmuyeckue 3aHAmusl

[IIxana oueHUBaHUS
(uHTEpBaAT OAIIIOB)

oTIIU4HO (5) CtyneHT r1yOOKO W B TOJHOM OOBEME BIIaJIe€T MPOTPAMMHBIM
MaTepuaioM. ['paMOTHO, MCUEPIBIBAIOIIE U JIOTUYHO €TI0 M3J1aracT B
YCTHOM  wiaum  nucbMeHHoW — ¢gopme. Ilpu  stom  3Haer
PEKOMEHIOBAaHHYIO JIUTEPATYypPy, MPOSIBISIET TBOPYECKUIM IMOAXOM B
OTBETaX Ha BONPOCHl W TPAaBHIHHO OOOCHOBBIBAET MPHHSATHIC

Kputepmuii onieHuBaHus
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pelieHus, XOpOoUlo BjlaJeeT YMEHUSMU U HaBbIKAMH IPHU
BBITIOJIHCHUH MPAKTUYECKUX 3a7a4.

xopo1uo (4) CryzneHT 3HaeT NpPOrpaMMHBIM MaTepuan, rpaMOTHO U IO CYTH
W3JIaraeT ero B YCTHOW WJIM THUCbMEHHOW (opme, TomycKas
HE3HAUUTEJIbHbIE HETOYHOCTH B  YTBEPKIACHUSAX, TPAKTOBKAX,
OMpeeNieHUsIX U KaTeropusix WJIM HE3HAUYUTEIbHOE KOJIMYECTBO
omu6Ook. [Ipu »TOM BrazieeT HEOOXOIUMBIMA YMEHUSIMU U HABBIKAMH
IIPU BBIMIOJIHEHUH MPAKTUYECKUX 3a/1a4.

yIOBJIETBOPUTENBHO | CTYAEHT 3HAET TOJbKO OCHOBHOM ITPOrPaMMHBII MaTepuall,

(3) JIOITYCKaeT HETOYHOCTH, HEIOCTATOYHO YETKHE (DOPMYIUPOBKH,
HEIOCJIE10BaTENbHOCTh B OTBETAX, N3JIaraéMbIX B YCTHOM WK
nucbMeHHoU opme. [Ipu 3TOM HeAOCTaTOYHO BlIaIeeT YMEHUSAMHU U
HaBBIKAMH MPU BBIMOJTHEHUHU MPAKTUYECKUX 3a7a4. [JomyckaeT 10
30% omubOK B M3J1araeMbIX OTBETaX.

HEYJ0BJIETBOPUTENBHO | CTYyEHT HE 3HAET 3HAUUTEIbHOM YacTH MPOrPaMMHOIO MaTepuala.

(2) [Tpu 3TOM HOMyCcKaeT NpUHIUMITHAIBHBIE OUTMOKH B 10Ka3aTeNbCTBAX,
B TPAaKTOBKE MOHITHI W KaTErOpHUH, MPOSBISET HUZKYIO KYJIBTYPY
3HaHUW, HE BJAJEeT OCHOBHBIMM YMEHUSIMHU U HaBbIKAMHU IIpH
BBIMIOJTHEHUM MpakTHUecKux 3anad. CTyIeHT OTKa3bIBaeTcsi OT
OTBETOB Ha JIONOJHUTENbHBIE BOMTPOCHI

OueHoYHbIE CPeACTBA ISl IPOMEKYTOYHOM aTTecTaluu (3K3aMeH)

CtpoeHue uaeanbHbIX KpUCTAIOB.
[lepeunciuTh OCHOBHBIE CBOMCTBA METAJLIIOB.
OxapakTepu30BaTh OHATUE METAJUINYECKON XUMUYECKON CBA3H.
Ha3Batp oTiM4me KpUCTANTHIECKOTO U aMOP(HOTO COCTOSTHHS BEUIECTBA.
Ha3BaTp TpH OCHOBHBIX THIA KPUCTAUIMYECKUX PEUIETOK MeTajlla, U ONHcaTh
PacIoJIOKEHUsI aTOMOB B HUX.

6. Jlate ompeneneHue KOOpAWHAIMOHHOTO yucna, Hatu ero ans OLK u (wmm) 'K
pELIETOK.

7. UYem xapakTepusyeTcs M KaK BBIUHCIAETCS IUIOTHOCTh YINAKOBKM aTOMOB B
KPUCTAIIMYECKON pereTKe?

8. Uro co0oii mpeacTaBisAeT U KaK MPOSBISAETCS aHU30TPOIUS KPUCTAITHUECKUX TeN?

9. CrpoeHnue pearbHBIX KPUCTAIIIOB.

10. Kak reomeTrpuyecku KJIaCCUPUUUPYIOTCS Ae(PEKTbl KPHUCTAIIMUYECKOTO CTPOEHHs?
[TpuBectu npumeps! 1e(heKTOB KaXKA0ro Kiacca.

11. Jlate ompenesieHue BaKaHCUU U MEXY3€JIbHOTO aTOMa.

12. Ha3BaThb BO3MOXHBIE MEXaHU3MBI OOpPA30BaHMSA TOYCYHBIX NIE(EKTOB B HACATHHBIX
KpHUCTaJlaX ¥ ONKMCATh UX MOBEJCHUE U POJb B TUPPY3MOHHBIX Ipolieccax.

13. [ath obmiee onpeaesieHue TUCIOKAITHH.

14. Omnwucatp KpaeByro TUCIOKAIMIO U TEOMETPUIO €€ 00pa30oBaHMUs.

15. OmnucaTe BUHTOBYIO JUCIIOKALIMIO U MEXAHU3M €€ 00pa3oBaHUsl.

16. UYro Takoe BekTop broprepca?

17. Kak onpenensiercst 3HEprust IUCIOKANUN?

18. Kak onpenensiercst INIOTHOCTh AUCIOKAIIUH?

19. Kak BiMSET IJIOTHOCTH JTUCIIOKAIUN Ha TIPOYHOCTH KPUCTAIIIOB?

20. Onucarp CTpOEHUE MAJOYTJIOBBIX IPAHUI] HAKIIOHA.

21. Onucatb CTPOCHHE BHICOKOYTIIOBBIX (MEXK3EPEHHBIX ) TPAHUII.

22. Kak B3auMOJEHMCTBYIOT MEXAy COOOW W Jpyr ¢ JApyroMm JUHEWHbIE (IMCIOKALUHU) U
MOBEPXHOCTHBIE (TpaHUIlbl) 1e(eKThI?

23. Makpo- 1 MUKPOCTPYKTYPHBIN aHAJIU3 METaJJIOB.

24. Yto HaA3BIBACTCSI, MUKPOCTPYKTYPOii?

25. Kakue oCHOBHbBIE 30HBI KPUCTAITU3AIUN UMEET CIIUTOK?

okrwnE
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26.

[To xakoif mpuyMHE B CIUTKE OOpa3yeTcsl ycaJo4yHas pakoBHMHA U Trie OObIYHO OHa

pacrnonaraercs?

217.
28.
29.

Uto Ha3bIBaeTCs, TUKBALMEH, M KAKWE BUbI JIUKBALIMU CYIIECTBYIOT?
Uto BBISBIIAET OTHEYATOK Mo MeToay baymana?
B ueM mnpuumHa MOSBICHHS BOJIOKHHCTOIO CTPOCHHMS TpHU Topsueld o0paboTke

IaBjeHUEM?

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

OOBSICHUTD, KaK JTOJKHBI PACIIONaraThCsl BOJOKHA B TOTOBOM M3/CIIUU U MIOYEMY.

UTO MOXHO BBISIBUTH IO BUAY U3JIOMOB CTaJIM U YyryHa?

Uto Ha3bIBACTCS, MUKPOCTPYKTYpO?

OrnucaTh MPUHIUT BUAUMOCTH 1O METAIOTPahUIECKIM MHKPOCKOIIOM.

Ha3zBatb onepanuu noaroToBKu MUKpOUUIH(da 1 uX MOpsI0K.

C Kakoil 1eNIbI0 TPOBOJUTCS TPABIICHUE MUKPONUIH(OB, YTO MOXHO HAOIIOAATH JI0 H

MOCJIe TpaBJICHUs?

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

UYro noHnMaeTcs 1oj paspelaroniei CiocOOHOCThI0 MUKPOCKOIIA.

Kak onpenensiercs yBenuueHue MUKpockona?

Ha3zBatp cxo/cTBa U OTIAMYMS Mpoliecca NUTU(GOBAHUS U MTOJTUPOBAHHS MUKPOULTU(OB.
®da30BbIE NEPEXOIBI.

Urto Ha3bIBaeTCs, IEPBUYHOM, a YTO BTOPUYHON KpUCTAIUIM3ALEN?

B 4em 3aknrogaercs TEpMOAMHAMUYECKHN CTUMYJI IIPOLIECCa KPUCTAIN3aluN'

Hasgate anemenTapHble CTaquu MEXaHU3Ma KPUCTAIUIM3ALHH.

Kakum nmapameTpom onuceiBaeTCs Kakaasi CTausl KpUCTaJIIM3auu?

Kakumu 1oimkHbl ObITh TapaMeTphl KPUCTAUIM3ALNHY JUIS TOIYYEHUS KPYITHO3EPHUCTON

Y MEJIKO3EpHUCTON CTPYKTYpHI cIijiaBa?

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

UTo Takoe KpUTHUECKHUH pa3Mep 3apo/Iblilia KpUCTAIIN3ANN?
Kak BnusieT creneHp mepeoxjakIeHUs CIlaBa Ha pa3Mep 3epHa U Ha MEXaHUYECKHe

Yo Takoe rOMOTe€HHas U reTepOreHHas KpUCTaiIu3aus?

Kak BIusIOT pacTBOpUMBIE U HEPACTBOPUMBIE IPUMECH HA MTPOLIECC KPUCTATUIU3ALNU?
KakoB npeumyIiecTBeHHbIN MEXaHU3M KPUCTAUIN3ALUH PEATIbHBIX CILIAaBOB?

Urto Ha3zwIBaeTCs, MOIUPUITUPOBAHHEM?

Kak u ¢ kako# 11e71610 MPOBOAUTCS MOAU(PHUIIMPOBAHUE CILIABOB?

Uro Takoe mnomumopdusm? IlpuBectn mnpumep  Merauia,  00JaJaroLIEro

HOJIUMOP(PHU3MOM.

53
54
55
56
57

Teopus criaBos.

Yro Ha3pIBaeTCA, METAIIMYECKUM CIIJIAaBOM?

Urto Takoe kommnoneHt? - ¢aza?

Kakoe cocrosiHue cIiaBa Ha3bIBacTCs PaBHOBECHBIMO

Urto Ha3bIBaeTcs, TBEPAbIM PACTBOPOM? - XUMHUECKUM COETUHEHUEM? - T€T€POreHHON

CTPYKTYpOi1?

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

Kakyumu ObIBatoT TBEp/bI€ pacTBOPHI?

YTto 03HaYaeT TBEPAOPACTBOPHOE YIPOUYHEHUE U B YEM €0 IPUUUHBI?

JuarpaMMbl COCTOSIHHS IByXKOMITOHEHTHBIX CILJIABOB.

Yrto Takoe quarpaMma COCTOSTHUA?

Kakne ToOuKkr Ha3bIBAlOT KPUTHUUECKUMHU?

UTto Takoe TEpMUYECKUI aHAIN3, KAKOBA €0 CBA3b C AMArpaMMOil COCTOSIHUS CTLIIABOB?
KaxoBa mpakTruueckast METOUKa IIOCTPOCHUS THArpaMM COCTOSIHHSI CTUIaBOB?
Chopmynupyiite npaBuio ¢as.

UTo0 MO3BOJISAET ONPENETATH MPABUIIO OTPE3KOB?

Meroanka npuMeHEHUs METOAa OTPE3KOB.

N300pa3uth nmarpaMmMy COCTOSIHHSI CIUTaBa C HEOTPAaHMYEHHOW pPacTBOPUMOCTHIO

KOMIIOHCHTOB.

69.
70.

Kakwue Buibl HOHBapHaHTHBIX (Da30BbIX peakluil BaM U3BECTHBI?
Kakoe npeBpaliieHne Ha3bIBA€TCsl IBTEKTUYECKUM (3BTEKTOUIHBIM, IEPUTEKTUUYECKHUM,

nepuTeKTouaHbIM)? [IpuBecT cxemy 3TON peakiuu.
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71. Kakue TMHMM HA3BIBAIOTCS JIMHUSIMHU JTMKBUIYC U COTUAYC?

72. B 4em oTnnuue CTpyKTypHOU AuarpamMmsl oT (pa3oBoii?

73. Ymupyras u macTu4eckas aedopmarusi.

74. Kakas nedopmarusi Ha3pIBaeTCs yIPYyroi U KaKOB €€ aTOMHBIM MeXaHU3M?

75. Yro Takoe miactudeckas aedopmarms?

76. KakoBa poJib IUCIIOKAIMI B pear3alii MeXaHu3Ma IIacTUYeCKOro cBUra’?

77. HazoBuTe aTOMHBIE (IUCIOKAIIMOHHBIE) MEXaHU3MBI IJIACTUYECKOHN JehopMaIiiu.

78. Kak n3MeHsieTcst CTpyKTypa CIUIaBa IpH IUIacTHYECKon aedopmarumn?

79. Kak u3MeHstoTcs cBOMCTBa (MEXaHUUYECKHE) CIIIaBa IIPH TUIACTUYECKON aedopmaruu?

80. YTto Takoe TeKCTypa U KaKOBHI CBOKWCTBA TEKCTYPUPOBAHHOTO CILIaBa?

81. Uro Takoe peKpHCTAILIN3AIHSI?

82. B KakoM MCXOJIHOM COCTOSIHMU JOJDKEH HAXOIAMTHCS METasll, YTOOBI UCTIBITHIBATH MPHU
HarpeBe peKpUCTATN3alMOHHbIE TIPEBpaIIeHUs?

83. Uro Takoe mopor peKprcTaIN3aIn?

84. Kakue cTtanuu mpoxoJUT METall B IPOLECCEe PEKPUCTAIIIHIALUU?

85. Uro Ttakoe Bo3Bpar (OTABIX)?

86. UTto Takoe kputuyeckas creneHb gedopmanuu’? B kakux mpeaenax oHa HaXOAuTcs?

87. Kax Benér cebs nmpu HarpeBe CTPYKTypa MeTaiia, 1e()OPMUPOBAHHOTO C KPUTHIECCKON
CTEIEHbIO?

88. Uem oTnmyaroTcs X0iI0AHAas U ropsvas aedopmarumn?

89. Kak wu3MeHs0TCS CBOMCTBa (MEXaHMUYeCKHe) Je(OpMUPOBAaHHOTO MeETala IpH
Harpese?

90. Mexanuueckue CBOMCTBA CIIIaBOB. Pa3pyienue.

91. Ha3oBuTE OCHOBHBIE MEXaHUYECKHE CBOMCTBA METAJUTMYECKUX CIUIABOB.

92. Kak o0o3HaualTcs M B KaKHX EIUHUIAX H3MEPSIOTCS OCHOBHBIE MEXaHHUYECKHe
cBoiicTBa?

93. JlaiiTe ompenesneHue TBEPAOCTH MaTepHaa.

94. ]laiiTe onpeneicHrHe MUKPOTBEPIOCTH MaTepraa.

95. Kakumu MeToJaMu OCYILIECTBISETCS U3MepeHue TBEpaocTu?

96. Ha3zoBute npuOOpHI 17151 U3MEPEHUS TBEPIOCTH.

97. Kakumu enuHunamMu oOO3Ha4yaeTcss TBEPIOCTh, M3MEpPEHHas Ha Pa3IU4YHOM
000py/10BaHUH, U KaKOBa UX 00I1ast pa3MepHOCTh?

98. Kak rorosstcs o0pa3ibl Uit U3MEpEeHUs: TBEPAOCTH?

99. Yem omyimuaroTcst 00pasIihl, OATOTOBICHHBIC ISl H3MEPEHUS TBEPIOCTH?

100.Kakum cioco6oM crieayeT u3MepsTh TBEPAOCTh 3aKaTEHHON cTamu?

101.M3 xakux 37€MEHTapHBIX MPOIECCOB COCTOUT MPOIIECC Pa3pYIICHHSI TPH IIACTHUSCKON
nedopMaruu Metaia (Ipyu BHEITHEM HArpyKeHHUH)?

102.Kakumu OBIBAIOT TUIIBI Pa3pyIICHUS?

103.Ha3oBHUTE OCHOBHOW CTPYKTYpHO-’HEPreTHUECKUH MapaMeTp, OTIMYAIOMIMNA XPYNKoe
pa3pylieHue OT BSI3KOTO.

104.OnumuTe AUCIOKALMOHHBIA MEXaHU3M 3apO’KICHUS TPEIIHUHBL.

105.B kakoM MeTayuie TpW OJWHAKOBOW IUIOTHOCTH JMCIOKAIlMM ObICTpee HacTymaeT
paspylIeHHe - B MEJIKO- WJIM K KPYITHO3EPHUCTOM U 1ouemy?

106.2Kene3oyriepoaucToie CIUIaBHI.

107.Ha3zosure ocHoBHEbIE (ha3bl B cucteme Fe -FesC.

108.HazoBute reTeporeHHbIe CTPYKTYpHI B cucteme Fe -FesC.

109.Kak BBIMISIAT 1O MUKPOCKOIIOM Fe€TepOreHHbIe CTPYKTYpHI B cucteme Fe -FesC?

110.Yto Ha3wiBaeTcs, heppuToM (ayCTEHUTOM, IEMEHTHTOM, IEPIIUTOM, JeIeOypuTOM)?

111.KakoBBI UX OCHOBHBIE MEXaHUYECKHE CBONCTBA?

112.Ha3oBuTe HOHBapHUaHTHEIE MTpeBpaieHus B cucteme Fe -FesC.

113.TTokaxkuTe UX Ha TUArpamMMe M 3aluIInTe UX (Ga3oBbIC PEaKIUH.

114.]TaiiTe onpeneneHrne YyryHOB.

115.Yem OHM OTIIMYAIOTCS IO MEXAaHMUECKUM U TEXHOJIOTHUYECKUM CBOHCTBaM?
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116.VkaxuTe paBHOBECHOE CTPYKTYPHOE COCTOSHUE TIpU HOPMAJIBHOW TEMIlepaType
JIO3BTEKTOUTHOM (3a3BTEKTOUIHOM, SBTEKTOUIHOM) CTAJIH.

117.VxaxuTe paBHOBECHOE CTPYKTYPHOE COCTOSIHUE TIpH HOPMAJIBHOW TeMIlepaType
JIO9BTEKTHYECKOTO (3BTEKTUYECKOT0, 3a3BTEKTUYECKOT0) YYyT'yHa.

118.Kak 3aBHCAT MEXaHUYECKHUE CBOMCTBA YIVIEPOAUCTON CTaIM OT COZIEPKaHMsl YIriepoia B
Hel?

119.B uém 3akarodaeTcst OTINYHME IEMEHTUTA IEPBUYHOI0, BTOPUYHOTO U TPETHYHOI0?

120.Kakue cymecTBYIOT BUABI KITACCU(PUKAIMNA CTaTu?

121.Kak knaccuUIUPYOTCS CTaIM M0 Ha3HAYCHHIO?

122 Kakumu CBOMCTBaMHU (MexaHUYECKUMU) obnanaror KOHCTPYKIIMOHHBIE
(MHCTpYMEHTAJIbHBIE) YIIIEPOAUCTBIE CTAIN U JUISl KAKMX U3AEINH OHU IPUMEHSIOTCA?

123.Kak MapKUpYIOTCSI KOHCTPYKIIMOHHBIE YTIIEPOIUCTHIE CTald OOBIKHOBEHHOTO KayecTBa
(kayecTBEHHBIE)?

124 Ha3oBuTe MapKd HHCTPYMEHTAJIBHBIX YIJIEPOIUCTBIX CTajei, YTO 3Ta MapKHPOBKa
o0o3Hayaet?

125.Ha3naubTe MapKy cCTaqud i W3rOoTOBJICHHs (0OOCHYHTE CBOW BBHIOOp): Kopiryca
ABTOMOOWJIST; KPeIEXHBIX M3/IEIUI (BUHT, raiika, 1maiioa), MoJIoTKa.

126.ITouemy cepy u Gocdop B cTany Ha3bIBAIOT "BPEAHBIME" TIPUMECIMU?

127.Kakue 4yryHbl Ha3bIBAIOTCA OCIBIMU?

128.Ha3oBuTe OCHOBHBIE MEXaHHYECKHE CBOWCTBA O€NBIX YYryHOB (KaueCTBEHHBIN
YPOBEHb) M 00J1aCTh UX IPUMEHEHUS.

129.Kakoii nporuiecc Ha3biBaeTcs rpaduruzamnmeii?

130.KakoBa ¢opma rpaguTOBBIX BbIOUEHUI B CEPOM, KOBKOM U BBICOKOTIPOUHOM YyTyHE?

131.Kako# TN 4yryHa moJiy4aroT TepMHUYECKO rpaduTu3aimeii (ToMieHneM)?

132.0nummTe pexxuM TePMUUECKON rpapuTH3AIUH.

133.Kakas MeTamiaeckass OCHOBa MOXKET OBITh y YyT'YHOB, COJEpIKAIIUX TpaduT?

134.Kak MapKUpyrOTCs MPOMBIIUICHHBIE YyTyHbI?

135.Yto 03HauaeT Mapka MPOMBIIUICHHOTO YyryHa?

136.Tepmuueckas obpadotka (TO) cranu

137.KakoBa 1eib TepMUYecKOi 00paboTKy cTanu?

138.B uém 3akmiowaercs TO cTamm W KakMMHU TpeMs OCHOBHBIMHM IapamMeTpaMu
XapakTepusyercs e€ pexxum?

139.Ha3zoBuTe 4eTbipe OCHOBHBIX ITpeBpalleHus, mpotekaromue npu TO.

140.Kakue n3 Hux uMmeroT 1 y3noHHBIH, a TaKKe CABUTOBBIN XapakTep?

141.Kak o0o3HauatoTcst kputHueckue Touku (iuaun) npu TO cramu?

142.113 xakux JIByX 3J€MEHTapHBIX POLIECCOB CKIAAbIBatOTCS MpeBpaienus A—>I1?

143.Yto moHuUMaeTcs 1MOJ HACIEeICTBEHHBIM 3€pHOM ayCTEHHTA; KAaKUM OHO OBIBaET U OT
4ero 3aBUCHUT?

144.06bsicHUTE CMBICT TOHATUN HAYAJIBHOE U JCHCTBUTEIHLHOE 3€PHO ayCTCHUTA.

145.Ha3zoBute npoayKThl 11 (Hy3HOHHOTO IPEBPALICHHS ayCTEHUTA.

146.Kakue npuMepHbIe 3HAaY€HUS TBEPJOCTH UMEIOT TIEPIIUT, COPOUT U TPOCTUT CTaNU 45 n
yeM 00yCJIOBJIeHa 3Ta pa3HULA?

147 Kaxoit nmapamerp TO crenyer u3MeHsSTb, 4TOOBI MOJydyaTh B CTald pa3HbIE BUJbI
deppuro-uemeHTUTHBIX cMeceit (IICT)?

148.Yto Takoe KpuTHYIECKast CKOPOCTh 3aKaJIKU?

149.Kpatko oxapakTepusyiTe aTOMHBI MEXaHU3M MAapTEHCUTHOTO MTPEBPAILECHUS.

150.Yto npezncrasisier cOO0H MapTEHCUT?

151.0xapakTepu3yiTe KpUCTAIUTMYECKYIO PEIIETKY MapTEHCUTA.

152.Ha3oBuTe OCHOBHBIC MEXaHUYECKHE CBOMNCTBA MapTECHCHUTA.

Kputepuu u mikana oieHMBaHUS 10 OLIEHOYHOMY CPEACTBY — 9K3AMEH

[Ixama orteHnBanus

Kputepuii onieHuBaHUS
(uHTEpBaAT OANIIOB)
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oTIINYHO (5)

CryneHT r1y0OKO M B TOJHOM OOBbEME BiIaJeeT HPOrpaMMHBIM
MaTcpHraIoM. FpaMOTHO, HUCYCPHBIBAIOIIC U JIOTUYHO €0 U3JIaract B
yCTHOM  wiaum  muchMeHHOM  ¢gopme. Ilpm  »sTomM  3Haer
PEKOMEHIOBAaHHYIO JINTEPATypPy, MPOSBISAECT TBOPUECKUH IMOAXOI B
OTBETaxX Ha BOINPOCHl W MPABUIHLHO OOOCHOBBIBACT MPUHSTHIE
peuicHus, Xopomo BJIagccT YMCHHUAMU nu HaBbIKaMH npu
BBINIOJTHEHUH NMPAKTUYECKHUX 3a]1a4.

xoporto (4)

CryneHT 3HAeT NPOrpaMMHBIM MaTepuan, rpaMOTHO U IO CYTH
u3JlaraeT ero B YCTHOM WM MHUCbMEHHOW ¢opMe, [OmycKas
HE3HAUUTEJbHBIE HETOYHOCTH B  YTBEPXKICHUSAX, TPAKTOBKAX,
ONpeeNIeHUsIX M KAaTeropusiX WJIM HE3HAUYUTEIbHOE KOJIMYECTBO
omu6Ook. [Ipu »TOM BrazieeT HEOOXOIUMBIMH YMEHUSIMU U HABBIKAMH
IIPU BBITIOJIHEHUH MPAKTUYECKUX 3a/1a4.

YIOBJICTBOPUTENHHO (3)

CTy/IeHT 3HaeT TOJbKO OCHOBHOM MPOrPaMMHBIN MaTepHall,
JIOITYCKaeT HETOYHOCTH, HEIOCTATOYHO YETKHE (DOPMYIIUPOBKH,
HEIOCJIeI0BATEIbHOCTh B OTBETAX, N3JIaraéMbIX B YCTHOM HITH
nuceMeHHOU hopme. [Ipu 3TOM HEZOCTATOYHO BlIaIceT YMEHUSIMHA U
HaBBIKAMU TIPU BBITOJHEHUHU TIPAKTUYECKUX 3a1a4. Jlomyckaer 10
30% ommnOOK B M3JIara€MbBIX OTBETAX.

HEYJIOBJIETBOPUTEIHHO (2)

CTy,Z[eHT HE 3HAeT 3HAYUTEILHOM 4YacTH MIporpaMMHOro Marcpuajia.
HpI/I 9TOM JOITYCKAaCT NPUHIUITUAJIbHBIC omuOKu B J0Ka3aTciIbCTBaAX,
B TPAKTOBKC MOHATUN U KaTeropHﬁ, MMPOSABIISICT HU3KYHO KYJIIBTYPY
3HaHH171, HC BJIAaACCT OCHOBHBIMM YMCHHUSMU HW HaBbIKaMH IIpH
BBIIIOJIHCHUM IIPAKTUYCCKHUX 3ajia4. CTy,Z[CHT OTKa3bIBa€TCsA OT
OTBCTOB HAa JOIMOJHUTCIILHBIC BOIPOCHL
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