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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 ducuuninHa «MaTepuaioBeJeHHe» olOecrieunBaeT (opMHpOBaHHE C/IEAYIOIIMX
KOMIIeTeHI[UI C yUéTOM MHJUKATOPOB UX [JOCTH)KeHUsI

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

OITK OC-4 CriocobeH NMpUMeHsATh MeTO/IbI aHaJIN3a,
3HaHWS1 3aKOHOMEPHOCTel MOBe/IeHNs], YIIpaB/ieHNs
CBOMCTBAMU FOPHBIX IOPOJ, U COCTOSIHAEM MacCUBa B
Tniporjeccax Jo6bIuM U repepaboTKH MOTe3HBIX
VICKOIIaeMbIX, a TaKKe [IPY CTPOUTE/IbCTBE U
9KCIUTyaTaly TI0A3eMHBIX 00HEKTOB

OIIK OC-4.2

1.2 B pe3ysbTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,

CojgeprkaHue HHANKATOPaA
WHAUKATOpa Aep A P

Pe3ysibTaT 00yueHus

[TpumeHsieT B rpodeccroHaIbHOU
JesiTeIbHOCTY 3HAHUSI OCHOBHBIX
3aKOHOMEepHOCTel B
(hopMHpOBaHUY U U3MEHEeHUU
CTPYKTYPHbI U CBOMCTB MeTasyIOB U
CTJIABOB MO/ IeNCTBHEM
TeXHOJIOTUYeCKUX 1
TIPOM3BO/ICTBEHHBIX ()aKTOPOB

OIIK OC-4.2

3HaTb TEOPUIO CTPOEHUsI METaJIIOB,
(ha3oBble MpeBpalljeHusi, MeXaHU3Mbl
V3MeHeHUs] CTPYKTYpPbl MaTepHasos,
K/IaCCU(PUKALMIO Y MaPKUPOBKY
YT7IepOJUCTBIX KOHCTPYKLMOHHBIX U
VHCTPYMEHTAJIbHBIX CI/IaBOB, a TaKXXe
JIETUPOBAHHBIX CTajiel Y [JBETHBIX
CI/IaBOB.

YMeTb ycTaHaB/IMBaTh B3aUMOCBSI3b
MeX/ly COCTaBOM, CTPYKTYPOM U
CBOWCTBaMM CIIaBOB, IPUMEHSITh
MeTO/ibl KOHTPOJISl MaTepraioB
(MakKpo- ¥ MUKpOaHaau3) AJis
BBISIB/IEHUS] CTPYKTYPHBIX N3MeHeHUH,
Je(eKTOB 1 OL|eHKU KauecTBa,
000CHOBAHHO 10/10MpaTh MaTepyaIbl
[J151 KOHKPeTHBIX JieTanei u
KOHCTPYKLIMH UCXO/S U3 YCIOBUH MX
3KCIITyaTaly, moi01paTh
ONTHMaJ/IbHble PE)KUMbI TEPMUUECKON
1 XUMHUKO-TePMUYECKOI 00paboToK
JJ1s TIO/TyYeHHUs 3a/laHHbIX
MeXaHWYeCKHUX CBOUCTB

Bnapersb HaBbIKaMU pabOTHI €
TeXHUYECKOM JOKYMeHTalueun
(I'OCTpw1, TY, MapouHUKH),
VHCTPYMEHTa/IbHbIMU MeTO/laM1
OLIeHKM MeXaHMYeCKUX U (PU3NYeCcKux
CBOMCTB METaJ/IJIOB

2 MecTo aucuuniMHbl B cTpykrype OOII

W3yueHune AWCLUIUIMHBI «MarepuanoBefeHre» 0a3vdpyeTcss Ha pe3y/bTaTaX OCBOEHUs

C/leyIOMIUX AUCLUTIIMH/TIPAaKTUK: «PU3HKa», « XUMUSI»
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HOucturniivHa siB/isieTCsl Tpe/ilieCcTBYOIIeN i AUCLUIUIMH/TPAaKTUK: «TexHo/ornyeckas
MUHepasiorusi»,  «DU3UKO-XMMUUeCKWe  MeToAbl  aHamu3a», «®Ddusnueckas  XUMHSA»,
«'vapomeTanypruueckrie MeTo/ibl mepepaboTKH MUHEPATTbHOTO ChIPhS»

3 O0beM AUCIMILIMHbBI

O0BbeM AMCLMITIIHHBI cocTaBysieT — 3 3ET

TPpyA0eMKOCTBb B aKaJieMUYeCKHUX Yyacax
o (OpuH akaeMUUeCKUil yac COOTBeTCTBYeT 45
Bup yueOHO# padoThI
MHHYTaM aCTPOHOMHUYECKOTO Yaca)
Bcero Cemectp Ne 3

OO0111as1 TPYZA0EMKOCTh AUCIIATITMHBI 108 108
Ay[UTOpHBIE 3aHATHS, B TOM YUCIIe: 48 48

JIEKITAU 32 32

nabopaTopHbIe pPabOThI 16 16

MPaKTUYeCK1Ue/CeMUHAPCKHe 3aHSITHS 0 0
CamocrosTenbHasi paborta (B T.u. 60 60
KYPCOBO€ MPOEKTUPOBaHKE)
TpyA0eMKOCTb IPOMEXKYTOUHOM 0 0
aTTecTaluu
Bu npome)XyTOuHOM aTTecTalyu
(MTOrOBOrO KOHTPOJISI IO JUCLIUIL/IVHE) 3quer 3quer

4 CTpyKTypa U cojiep)KaHue JUCLUIL/IMHbI
4.1 CBojHbIe JaHHbIE 110 COAEPKaHHUI0 AUCLUII/IUNHBI

Cemectp Ne 3

Bujbl KOHTAaKTHOH padoThI
N | Moo | e | b | tacew | ¢ | e
n/n b I/IIZ HUIUTNHBI Ne Kon. Ne Kon. Ne Kon. Ne Ko, KOH);monﬂ
Aucl } Yac. ) UYac. ) Uac. ) UYac. P
1 2 3 4 5 6 7 8 9 10 11
1 Crtpoenue 1 4 1 2 3 15 YcTHBIN
MeTa/UI0B orpoc
p | QcHosi 2 2 2 2 1 25 Tect
KpHUCTaJ/TU3a1|U
Mexanuueckue
3 CBOMCTBa U 3 4 3 2 4 10 YcrHbIM
KOHCTPYKLIMOHHAs orpoc
TIPOYHOCTh
IIpoueccer
thopMupoBaHUs o
4 CTPYKTYPHbI IpU 4 2 4 2
orpoc
nedopmalu u
Harpese
5 JKenesoyrnepoguc 5 6 5 2 Tecr
Thl€e CIJIaBbI
Teopus
TEePMUUECKOU U
6 XUMUKO- 6 6 6 2 Tect
TepPMUUECKOM
06paboTKu
7 JlernpoBaHHble 7 2 7 2 YCTHBIN




CTa/n orpoc

CriyiaBbl Ha OCHOBeE Y CTHBIN
8 8 2 8 2

1IBETHBIX METaJIJIOB orpoc

Hemeranmuueckue Y CTHBII
9 9 4 2 10

MaTepuaJIbl omnpoc

ITpomerxyTouHas

p y 3auer
arTecTalys
Bcero 32 16 60

4.2 KparTkoe co/iep>kaHue pa3/ie/ioB ¥ TeM 3aHATHI

Cemectp Ne 3

Ne

Tema

KpaTKOE coaepKaHue

CTtpoenue meTanioB

CTpyKTypa MeTasyIOB ¥ MeTa/UTNYeCKUX CIIJIABOB.
OCHOBHbI€E TIOHSTHS: KOMIIOHEHT, (ha3a, CTPyKTypHast
cocrasstoiias. [IoHATHsS 0 3epHe, rpaHMULIe 3epHa,
BTOpUYHOM (haze. CybcTpykTypa. [ToHsTHE O
cy63epHe u rpanurie cy63epeH. Kpucranmueckas
cTpyktypa. CTpoeHHe peasbHbIX KPUCTA/UIOB. THITBI
KPUCTa/VIMUeCKUX pelieToK. AHU30Tponus. [ledeKTsl
KPUCTA/UTMYECKOTO CTPOEHUs (TOUeuHble, TUHEeHHbIE,
TIOBEPXHOCTHBIE, 00BEMHBIE) U UX BAUSHUE Ha
CBOMCTBa MeTa/IOB. MeTo/bl MCCIeZI0BaHMS
CTPYKTYPbI. ®U3HMuecKre MeTOZbI UCC/Ie/I0BaHMUS
CTPYKTYPBI: pEHTT€HOCTPYKTYPHBIN aHa/TU3,
3/IeKTPOHHAst MUKPOCKOTHS U Ap. Makpo-
MHWKDPOAHaJ/IU3 CTPYKTYPbI METAJIOB U CIIIABOB.

OCHOBBI KpUCTa//IA3aLu1

MexaHU3M KpHCTa/lM3aluyy Metasios. [1porecc
3apo’KJeHUs U pocTa KpuctaanoB. CTpoeHue
MeTa/UInYecKoro cjauTka. MoguduipoBaHue
MeTaJlJIoB Ji/isl yIipaB/ieHHsl pa3MepoM 3epHa. TBep/ble
PacTBOPHI (3aMelleHus], BHeJIPEHUST), XUMUUeCKUe
COeJMHEeHUs], MexaHUUecKre cMecu. AHau3
JmarpaMM cocTosiHus. [luarpamMmel ¢a30Boro
paBHOBecusi. PaBHOBeCHOe ¥ HEpaBHOBECHOE
COCTOsiHME CIIaBoB. Turibl a3, 06pa3yroumxcs B
MeTa/lJIMYeCKUX CriaBax (TBepZble pacTBOPSI,
XUMUYEeCKHe COeJUHeHNs1, IPOMeXXyTOUHbIe (pa3bl).
[TpaBusio OTpe3KOB /151 ONpefie/ieHust COCTaBa U
KosiyecTBa (a3. [luarpaMma >kesne30-1LieMeHTHUT.
CBs13b MeX/y ;MarpaMMOU COCTOSIHUSL U
TeXHOJIOTMUeCKUMHU CBOMCTBaMU. Pa3bl U
CTPYKTYPHbIe coCTaBJisitolye (heppuT, ayCTeHUT,
L|eMeHTHUT, Nep/uT, nefedypur). Knaccudukarms
CTaJsiell ¥ UyTYHOB I0 CTPYKTYPe.

N KOHCTPYKLIMOHHada
MPOYHOCTH

MexaHnuecKue CBOMCTBA

Mexanuueckue ucrbitanus. Knaccudukarys BUjoB
ucrbiTaHui. LIukirueckye UCrbiTaHus. MeTo/ibl
oripejiesieHus TBep0CTU. Busibl fedopmaruii.
TekyuecTs MeTa/710B. [IpoyHOCTE. Pa3spylieHue
MeTa/u10B. MexaHuKa pa3pylieHus. XpyIkoe
paspylieHue. Bsaskoe paspyluenue. CtaTuueckye U
JWHaMUYyeCKue UCTbITaHus. VcribiTaHus Ha
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pacTshKeHHe W ylapHbIi n3rub. HaiexkHOCTS,
Jl0JITOBEYHOCTh, BEIHOCIMBOCTh MaTepHasioB.

[Tporeccol
dhopmUpoBaHUs

CTPYKTYPHI ITpU
Jedopmaluy U HarpeBe

[poueccel gedopMaliuu 1 HarpeBa HarpspkeHus v
nedopmaius. Ymipyrasi gedhopmaius. [Tnactuueckas
Jedopmatiyisi MOHO- U MOJIMKPUCTAIIOB.
MexaHU3MBITIJTaCTUUYECKOM Ae(opMaliviu: CKOJIb)KeHHs
Y BoMHMKOBaHWs. CONpOTUB/IeHKE HeaTbHOU
peleTKy cABUry. CKO/b)KeHre AUCI0KaLUM, Kak
TpoLiecc miacTuueckoro AgeopmupoBanus. BiusiHue
T/1IaCTUYeCcKOoM AedopMaliii Ha CTPYKTYPY MeTaslJIoB.
TekcTypa aedopmariu. Haksen (HarapToBka) u
M3MeHeHHe CBOMCTB MeTaJljia Tof, IeMCTBUeM
nedopmariu. O6paboTKa MeTaslioB JaB/IeEHUEM.
3aKOHOMEPHOCTH 3THX TPOLIeCCOB MPU MOSYyUEeHUN
OTIpe/ie/IeHHOM CTPYKTYPhI MeTaslia U TpebyeMbIx
CBOMCTB u3zenuii. Harpep geopMrpoBaHHOTO
MeTasia. [Iporieccsl Bo3Bparta, MOJMrOHU3ALIMY U
peKkpucTa/uiM3aluu. Pekpucranimsanusi.
PekpucTanim3alydoHHbIN OTXKUT. BausHue
TemIepaTypbl Ha BeJIMUMHY 3epHa. ['opsuas u
xojo4Has Aedopmarusi. BiusiHie HarpeBa Ha
CTPYKTYPY U CBOMCTBA X0JI0AHOie()OPMHUPOBAHHOTO
MeTasuia. Bnvsinue ropsiueit fedopmariyiy Ha
CTPYKTYPY U MIPOYHOCTb MeTasla.

JKenesoyrnepoaucroie
CI/IaBbI

TexHUUeCKH UKCTOe >Kese30. YT/I1epoAUCThbIe

cramm. TexHO/IOrHUecKre puMecu
)KeJsie30yT/1epo/IMCThIX CriaBoB. Knaccudukanys
ctaneii. UyryHsl (cepble, BbICOKOTIPOUHBIE, KOBKUE),
vx Kiaccuduvkailys. BivsiHue CKOpOCTU OXJIaX/1eHus,
nipumMeceii u nocneaytomieit TO Ha

CTPYKTYpY cTaneil. [IpuMeHeHue cTasieli U UyTYHOB.

Teopust TepMUUeCKON 1
XUMHUKO-TePMHUUeCKOMH
00paboTKH

OO1mas KaccuduKarys BUZ0B TEPMOOOpPaOOTKHU:
TepMHUUYeCcKasi, TepMOMeXaHuuecKasi 1 XUMUKO-
TepMudeckast oopaboTka. [IpeBpaitieHus B CTaau MpU
Harpepe U oxyaxaeHUH. KuHeTHKa pacrazia
aycrenura. [lepsvtHOe npespaijeHrve. MexaHusm
TIepJIMTHOTO TIpeBpailleHus. MapTeHCUT, ero CTpOeHHe
Y CBOMCTBa. MapTeHCHUTHOe MpeBpallieHue.
[urarpamMMa U30TepMUYECKOTO pacriajia ayCTeHHUTa.
BrusiHMe cTereHU repeox/iaKeHust ayCTeHUTa Ha
CTPOEHHE U CBOMCTBA MEPJIUTHBIX CTPYKTYP.
OcCHOBHBIE OTepalii TEPMUYEeCKOT0 BO3/1eHCTBYS:
OT)KHT, 3aKaJiKa, oTIycK. Hopmanu3sarust. OCHOBHBbIE
BU/IbI OT>KUTa. OCHOBHBIE BU/IBI 3aKa/IKH CTaJIH.
Pe>xrMbI ¥ Ha3HAUEHHWE OT)KUra, HOpMaJn3aliH,
3aKaJIK{ M OTITyCKa ctanedd. [IpokanrBaeMoCTb U
3aKaJMBaeMoCTb. OTMycK cTanu. Buzibl ¥ Ha3HauUeHue
ormycka. ObpaboTka cramu xosooM. LlemeHTanys,
a30THPOBaHMe, IMaHUpoBaHue. [ToBepXHOCTHAas
3aKaJsika TOKaMu BbICOKOM uacToThl (TBY).

.Hel"I/IpOBaHHLIe CTa/I1i

BiyivsiHMe jierupyroimx 31eMeHTOB Ha CBOMCTBA CTa/lv
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KOHCTPyKIIMOHHBIE CTaid  00I1lero Ha3HaUeHWsl.
LlemeHTyeMble, y/yulllaeMble, peCCOPHO-TIPY>KUHHbIE,
W3HOCOCTOMKYE,CTPOUTE/TbHbIe, aBTOMAaTHbIE.
TpeboBaHwus, Mpe/bsB/sieMble K HUM. MapKUPOBKa,
obmactu ipuMeHeHwMs. YKapornpouHble CTau.
JKaponpouHocTb. [1yTH TTOBBIIIEHUS )KapOTIPOYHOCTH.
Cranu rnepiMTHOTO, MAPTEHCUTHOTO U MapTEHCUTHO-
(heppUTHOTO K/aCCOB. AyCTeHHUTHBIE >KapOIPOYHbIe
CTaJii; TOMOTeHHbIe CTaJld, >KapOTPOUHbIe CTaIu
ayCTeHUTHOI0 KJjlacca C KapOUAHBIM U
WHTEepPMeTa/UTUIHBIM yripouHeHreM. O6sacTu
TIpUMeHeHHs )KapoMpOYHbIX cTasieild. 2KapornpouHbie
CT/IaBbI HA JKe/e30 — HUKeJIeBOU U HUKeIeBOU OCHOBe.
N3HococToiikue ctanu. IHCTpyMeHTa/ibHbIe CTa/ld U
criaBel. OCHOBHBIE TpeOOBaHYS, TIPEbSBISEMbIE K
HMHCTPYMeHTa/IbHbIM cTansiM. Knaccudukarys
VHCTPYMEHTA/IbHBIX cTasied. CTanu yi1 pexylLero
“HCTpyMeHTa. [ToHATHe KPaCHOCTOMKOCTH
(Ternoctovikoctu).  CTanu MOHW)KEHHOW U
TOBBIIIIEHHOW MPOKaIMBaeMOCTH. BrICTpopexxyliiie
ctanu. [ItTamnoBsie cramu. Knaccudukaiys,
TpeOOBaHUS, Mpe/bsB/IseMble K 3TUM cTasisaM. CTanu
JIJIS1 LLITAaMIIOB TIpU JlehopMalivy MeTasijia B TopsiueM U
X0JIOAHOM cOCTOsIHUSIX. OCHOBHbIE MapKH,
TepMHUUecKas 00paboTKa, 00/1acTv IpUMeHeHHsl.

CrniaBBI Ha OCHOBe
LIBETHBIX MeTasl/IOB

Megnb u ee criaBbl. JlaTyHu (0HO- U IBYX(a3HbIe
natyHu). JfuarpaMMa COCTOSIHUSI Me/b-1IHK.
ITpumeHeHue natyHel. BpoH3bl. Buabsl 6poH3:
OJIOBSIHUCTBIE, aTFTOMUHHEBbIE, KDEMHUCTHIE,
MapraHLIOBUCTbIe, CBUHLIOBUCThIE U OepU/IieBbIe.
CocraB u cBoiicTBa OpOH3, X MapKH 1 00/1aCTh
nipuMeHeHus1. TeXHOIoruecKye CBOMCTBA U
npuMeHeHue OPOH3. AJIFOMUHUM U €ro CIIaBbl.
B3auMozielicTBYe amtOMUHUS C JIETUPYIOIIUMU
3/1IeMeHTaMu U TipuMecsiMi. CTpoeHHe U CBOHCTBA
aJIFOMUHUEBBIX CIUJIAaBOB B JIUTOM U
nedopmupoBaHHOM cocTosiHUM. OO61as
XapaKTepPUCTHUKA BU/IOB TEPMUUECKON 00paboTKM
CIU1aBOB amoMuHuUs. TepMmuueckast 06paboTka
aJIFOMUHUEBBIX CTUIaBOB. THUTAH U €ro CIUIaBbl.
Krnaccudukaiys THTaHOBBIX CIiylaBoB. CBOMCTBA
TUTaHa, B3aUMO/IeHiCTBHe TUTAHA C JIETUPYIOIIUMHU
y/1IeMeHTaMu. BiTusiHYe JIerupyoIUX 31eMeHTOB U
ripuMeceli Ha CBOMCTBA CIJIaBOB THUTAaHa.
Krnaccudukarys ierupoBaHHbBIX CIJIABOB TUTaHa I10
CTPYKType. MapKuUpoBKa, TepMuueckast 00paboTka
TUTAHOBBIX CIUIABOB M 00/1aCTH MX MPUMEHEHHUSI.

Hewmetannnueckue
Marepuaibl

OO611ye cBeieHUsI O HEMeTa/l/TMIeCKUX MaTeprasax.
OCHOBHBI€ TPYIITbl HEMETA/JIOB, 00/IaCTH UX
nipuMeHeHust. OcobeHHOCTH CBOMCTB. O6macTH
TIPUMEHEeHUsI HeMeTa/VTHYeCKUX MaTepHasioB B
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TeXHUKe B KaueCTBe KOHCTPYKLIMOHHBIX,
(PUKLIMOHHBIX, aHTU(PPUKLIMOHHBIX, TETUI03allUTHBIX,
TEIJI0 3BYKOM30JISILIUOHHBIX, 3/1IeKTPOTEXHUUECKUX
MaTepHasioB U T.[. [losiiMepHbIe MaTepUaJbl.
Knaccuduikarys nonuMepHbIX MaTepuasoB.
TepMoriiacTUYHbIe TTOJTUMepPhI, UX pU3NUecKoe
COCTOsIHME B 3aBUCHMOCTH OT TemriepaTtypbl. Obras
XapaKTepuCTHUKa, UX Pa3HOBUJHOCTU U CBOMCTBa,
obsactu npuMeHeHwus. [TnacTMacchl, UX COCTaBHl,
cBoicTBa. HamonHuUTeM, UHIMOUTOPBI, aKTHBH3aTOPhI
B TU1acTMaccax. Mx BiMsiHYe Ha CBOMCTBA MJlaCcTMacc.
[TnacTmMacchl € TIOPOIIKOBBIMU, BOJIOKHUCTBIMUA U

JIUCTOBBIMM HaroHUTensIMU. [loponiacTsl- U
TeHOTIacThl. BUibl pe3nHOBBIX MaTepUasoB.
[Iporeccel By/IKaHM3aL[MM pE3MHOBLIX MaTepHUasoB.
Crapenue pe3uHbl. CTpoeHHe, CBOWCTBa U 001aCTH
TIpYMeHeHHsl.

4.3 IlepeueHb 1a0O0pPaTOPHBIX padoT

Cemectp Ne 3

. Ko/1-Bo akajieMmuuecKux
No HaumeHoBaHue /1a00paTOPHOI padoThI
4acoB

1 N3yueHue ¥ aHa/mM3 MakpoO- U MUKPOCTPYKTYPbI ’
MeTaJ/lJIoB

2 [varpamMma COCTOSIHUSI )Ke/1e30-11eMeHTHUT 2

3 MeTtopbl U3MepeHUs TBepIOCTH MEeTalJIOB U ?
cniaBoB (o bpunesnto, PokBeniny u Bukkepcy)

4 ITnactruyeckas gedopmaliysi 1 peKpUCTaIA3aIus 2

5 MHKpOCKoaneSKHﬁ MeTO/I, UCCJIeJOBaHUS 9
CTPYKTYP CTaJield U YyTYHOB

6 N3yuenue MPOLIECCOB 3aKa/KK 1 OTITyCKa 9
YIJIePO/IUCTOM CTaIU

- MHKP?CTPYKTypa Y CBOMCTBA JIeTUPOBAHHbIX 9
cTasnen

8 MUKpPOCTPYKTYPHBIM aHa/IU3 LJBETHBIX MeTa/lJIOB U 9
VX CIJIAaBOB

4.4 TlepeyeHb NPAKTUYECKUX 3aHATUH

[IpakTHUeCKUX 3aHATUM He PeJyCMOTPEHO

4.5 CamocrosiTesibHasi padoTa

Cemectp Ne 3

Ne Buj CPC Ko/1-Bo akajeMudecKHx
4acoB
1 BrbimosHeHHe TPeHUPOBOUHBIX U 00yUarOIInX 75
TECTOB
2 IToAroToBKa K 3a4éTy 10




3 [ToaroroBka K NpakTUYeCKUM 3aHSITUSIM 15
(y1abopaTopHBIM paboTam)
4 [TpopaboTKa pa3/ie/ioB TEOPETUUECKOTO MaTepHasia 10

B xo/ie MpoBeieHust 3aHATHH 110 JUCLUIJIMHE UCTIOb3YTCS C/IeIyOle HHTePAaKTUBHbIE
MeToZbl 00yueHus: paboTa B KOMaH e

5 ITepeueHb yueOHO-MeTOJUUECKOT0 00ecreyeHUus1 JUCHUILTHHBI
5.1 Metoanueckue yKa3aHHA /1A 00yYarOIUXCSA 110 0CBOEHHIO JHUCLIUILIMHBI
5.1.1 MeToauuecKue yKa3aHHUs /ISl 00y4arOmMXcs 10 JIabopaTopHbIM padoTam:

[ToaroTOBKA K MPAaKTUYECKUM 3aHSATHAM (71abopaTopHbIM paboTam).

CTyZieHT IpY TIOATOTOBKE K JJabopaTOpHBIM paboTam HM3yuaeT MaTepual 1o TeMe paboThl U
TIpe/IBapUTE/IHO 3HAKOMHTCS C TIOPSAKOM ee BhINoTHeHHs. JlabopaTopHasi paboTta oopmiisieTcs
B BHU/IE OTUeTa, CO/IeP)KUT Ha3BaHUe, 11e/b, KPaTKOE OMUCaHUe X0/ia paboTkl, 000py10BaHue,
HE0OXO/IMMbIe CXeMbI TIPOTIECCOB, Tab/HIIbI, TPadUKH.

5.1.2 MeTtoauueckue yKa3aHHus /i 00yUJaroIUXCA 10 CAMOCTOATeIbLHOM padoTe:

BrbirnonHeHHe TPeHHPOBOUHBIX U 00YYaroOIIUX TECTOB.

Tekyl1ii KOHTPOJIb MPOBOAUTCS B JOpPMe TeCTUPOBAHUS 10 KaXKAOMY OT/ie/IbHOMY paszieny
JUCLIATUTAHEL. [I7151 TOATOTOBKM HEOOXOAMMO Mpe/iBapUTeTbHO 03HAKOMUTBLCSI C KOHTPOJIbHBIMU
BOMNPOCAMM I10 TeMe 3aHATHUS U OTBETUTb Ha HUX. PeKOMeH/1yeTCsl UCII0/Ib30BaTh KOHCIIEKT
JIEKL[M U TUTepaTypy U3 OCHOBHOIO CITHCKaA.

B paMkax camocTosiTesibHOM pabOThI ¥ TTOITOTOBKH K 3aUeTy MpelyCMOTPEHO CaMOCTOSITe/IbHOE
M3yueHre HeKOTOPbIX TeM. PeKoMeH/yeTCsl COCTaBUTh KOHCTIEKT T10 OJJHOM U3 TIpe/JI0KeHHbIX
TeM. B KOHCIIeKTe 10/KHa OBITh IMOJIHOCTBIO PACKPBITa TeMa, Mpe/[CTaB/IeHbl PUCYHKU, CXEMBI,
rpaduky, Tabmurpl. O6beM KOHCIIeKTa He MeHee 15 ctpanui] ¢popmara A4 (upudt Times New
Roman 14, oguHapHbIi uHTepBas). KpaiiHuii CpoK rpe/cTaB/ieHus KOHCIIeKTa — IOCe/IHsIS
HeJiesis cemecTpa.

TeMbl /1711 KOHCITEKTUPOBaHUS:

. CoBpeMeHHbIe MeTO/Ibl U3MeHEeHUsI CTPYKTYPhI U CBOMCTB

. AmopdHbie MeTaTbl (MeTal/IMuecKye CTeK/a): Croco0bl TIOy4YeHusi, 0COOeHHOCTH
CTPYKTYPbI U MarHUTHbIE CBOWCTBA

. XUMUKO-TepMHUeckasi 00paboTka

. Ocob6eHHOCTH (OPMUPOBAHUSI MUKPOCTPYKTYPhI U (Pa30BOT0O COCTaBa META//IOB TPH
Ce/IeKTHBHOM Jla3epHOM Ty1aBieHuH (3D-meyats)

. CrinaBel ¢ 3 dekTom namsaTy GopMbl (Ha OCHOBe HUKe/HU/la TUTaHa)

. Koppo3uoHHoe pacTpeckuBaHMe MO/, HalpsDKeHWeM: B/IMSIHUE CTPYKTYPhI IPaHuL] 3epeH
Ha CTOMKOCTh CTasel K pa3pylieHHto

. OneKTpoTeXHUYeCKre MaTepuasbl

IToaroToBKa K 3auety (MTOTOBbIM KOHTPOJIb 110 JUCLUIIMHE) HeOOX0AUM /71 00BeKTUBHOTO
BBISIB/IEHUS Pe3Y/IbTATOB COTIOCTABJ/IEHUS JIEMCTBUTE/ILHBIX PE3Y/IbTaTOB 00yUeHus C
3ar/IaHMPOBaHHBIMU B paboueli porpaMmme JUCLIMIUIMHBL. B X0/ie TIOATOTOBKY K 3a4eTy,
CTYZIeHTy HeoOX0/IMMO TTPOpaboTaTh BeCh U3yUEHHBIHM 32 CEMECTP TeOPETUUECKUIM MaTepHall,
OTBETUTb Ha BCe BOTIPOCHI BbiIHeCEeHHbIe Ha 3aueT. CTy/IeHT J0IMyCKaeTcs K c/jaue 3aueTa npu
YCJIOBUM, UTO YCIIELIHO MPOMAEHO TeCTUPOBaHKe 10 paszesiaM AUCLUIIIMHBI U BbITIOJIHEH



KOHCITEKT 10 OZJHOU U3 TeM.

6 @DoHJ OLEHOUHBIX CPEACTB AJIsi KOHTPOJIA TeKylleill ycrneBaeMOCTHM W TPOBe/eHHUsI
MPOMEe)XyTOUHOM aTTeCTallu M0 AUCI{UIIUHE

6.1 OreHoYHbIe Cpe/CTBA A/ NPOBeAeHUsA TeKyILero KOHTPOJIs
6.1.1 cemectp 3 | Tect
Omnucanue npoueypsl.

1. TecToBble 3aaHUs (/151 IKCIIPECC-KOHTPOJISI TEKYIIETO )

[IpoBOAMTHCA TeCTUPOBaHMe M0C/e KaK40ro TeOpeTUYeCcKoro paszena AUCLIUILIMHBL Bpems
BbINOHeHUsT — 10-15 MUHYT.

Bomnpoc 1 (MHO>XeCTBeHHBIH BBIOOD):

Kakast u3 yka3aHHbIX (a3 B CUCTeMe yKeJie30-yrjiepo/, 00/azaeT Haubo blIel MIaCTUYHOCTBIO U
MMeeT rpaHeLleHTpUpoBaHHY 0 Kyouueckyto (I'LIK) peretky?

. a) LlemeHTHUT
. 6) Ilepaut

. B) AyCTeHUT
. r) MapreHncur

Bomnpoc 2 (MHO>XeCTBeHHBIH BBIOOD):
Kak u3meHstoTcsi MexaHhuecKre CBOWMCTBA CTald B pe3y/ibTaTe X0J/I0[HOT0 HaKJierna
(mnacTuueckoit sedopmariyu)?

. a) [IpoyHOCTBb pacTeT, MIaCTUUHOCTD MaJjaeT

. 6) ITpouHOCTH MajiaeT, MIACTUYHOCTh PACTET

. B) TBepOCTb yMeHbIIIAeTCs, yiapHasi BA3KOCTh YBeTMYMBAeTCs
. r) Bce cBolCTBa OCTarOTCs HEU3MEHHBIMU

Bomnpoc 3 (CootBetcTBHE):
YCTaHOBHTE COOTBETCTBHE MEKAY Orleparjiei TepMuueckoii 06paboTKu ctamu 45 U rorydaeMoit

MUKDPOCTPYKTYPOU:

1. 3akasika B BOJy

2. [TonHbBIMA OTXKUT

3. Boicokuii otnyck (600 °C)
. A) @eppur + [lepnur

. b) MapTeHcut

. B) Copbut oTnycka

Bonpoc 4 (MHO>XeCTBeHHBIH BBIOOD):
Cranb Y8 Harpeta 0 Temriepatypsbl 750 oC 1 oxnaxkaeHa Ha Bo3ayxe. HazoBure ee CTpyKTypy.

. DeppuT U nepyauT
. MapTteHcut
. [Tepmut

Bomnpoc 5 (MHO>XeCTBeHHBIH BBIOOD):
YTo Takoe 1ieMeHTUT?

. Xumnuyeckoe coequHeHre Fe3C.
. CriiaB »kefe3a C yIyiepoJoM, yriaepos He 6omee 2,14%.
. OBTeKTOUIHAsE cMech epprTa U LIeMEHTHUTa.
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Bornpoc 6 (MHokecTBeHHbIH BbIOOD):
Yro ob603HauaeT Touka A Ha Juarpamme?

. MakcuMarbHY0 pacTBOPUMOCTS yriepoga B o Fe.
. Touky nosumopdHoro npespailieHusi Fea « Fey.
. Temnepatypy IJ1aB/ieHUs] UACTOTO KeJiesa.

Bonpoc 7 (MHO>XeCcTBeHHbIH BBIOOD):
YKaKuTe JIMHUIO COMUAYC?

. ABCD
. AHIJECF
. PSK

Kpurepumu oneHuBanus.

[Tpu npaBU/IbHBIX OTBeTax Ha Oosee 80% BOIPOCOB B TECTaX, CTYAEHT MOIyYaeT A0MYCK K
3auety

6.1.2 cemectp 3 | Y cTHBII1 onpoc
Omnucanue nponeaypel.

YcBoeHHe TeopeTUUeCcKOro MaTepurasa o OT/Ae/bHBIM pa3ziesiaM AUCLIUIIIMHBI TIPOBepsieTCst
YCTHBIM OTIPOCOM CTYZIEHTOB.

[TpuMepHbIe BOMPOCHI [ijist yCTHOTO OTpOCa:

1. UTo Takoe KpucTa/yinueckas perietka? Ha3oBUTe OCHOBHBIE TUIIbI PELIeTOK B MeTasulax.
2. UYto Ha3biBalOT nosiuMopdu3MoM (arioTporveid)? [IpuBeyTe IpUMepbl TOJIMMOPGHBIX
MeTaJl/IoB.

3. Kakue Buzpb! feheKTOB Cyl[eCTBYIOT B KPUCTas/laXx U KaK OHU BMSIOT Ha IPOYHOCTh
MeTasia?

4. OnuilMTe MexXaHH3M IpoLiecca KpUCTa/UTU3aluy (3apOo/bILLY U POCT KPHUCTAIOB).

5. Kak ckopoCTbh 0X/1a)kJjeHus! [IpY JINThe BUSET Ha pasMep 3epHa U CBOMCTBA OT/IUBKU?
6. Uto Takoe Hak/en (HarapToBKa) U MNP KaKWX TeXHOJOTMYEeCKUX Orepalusix OH
BO3HUKaeT?

7. YTO NIPOUCXOAUT CO CTPYKTYPOM U CBOMCTBaMU Zie(hOpMUPOBAHHOI'O MeTaJljla Mpu
Harpese (MPOLeCC PeKPUCTAI/TU3ALIUN)?

8. B uem npuHIMNManbHOE TEXHOAOTMYECKOe OT/IMYKe ropsiueid MaacTUYecKou

nedopMaliiy OT XOJ0JHOU?

KpuTepun oneHUBaHus.

OIMpOC OLIEHWBAETCA Ha OCHOBeE INOJ/IHOTEI Y MTPAaBU/JIBHOCTHU OTBETOB, IIPpU HeOOJIBIINX
HETOYHOCTAX CTYAEHTY OTBET 3dCUHUTHLIBAETCS. HPI/I HEeIOJIHOM WU/IA OIIMO0YHOM U3/I0KEeHUU
MaTepHajd OTBET Ha BOIIPOC He 3dCUUTBIBAETCA

6.2 OueHouHbIe Cpe/ICTBA /I/If1 MPOBe/[eHHs TPOMEeXYTOUHOM aTTecTaluu

6.2.1 Kpurepun wu cpeacrBa (MeTo/bl) OLEHMBAHUA WHJUKATOPOB [OCTHIKEHUS
KOMIIeTeHI[UHM B PaMKaxX MPOMe)XyTOUHOM aTTecTaluu

NupukaTop AoCTHKeHUs Kpurepumu oneHuBaHus CpeacrBa
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(MmeToABI)
OLleHHBaHHA
KOMIIETeHI[HH .
NMPOMEeXYTOYHOH
aTTecTanuu
OIIK OC-4.2 3ayeT 3ayeT

6.2.2 TunoBble O1|eHOUYHbIE CPeACTBA NPOME)XXYTOYHO! aTTecTaniuu

6.2.2.1 CemecTtp 3, TunoBbie OL[eHOUHbIE CPeACTBA A/ IPOBejeHHs 3aueTa o
JHUCIUILIMHE

6.2.2.1.1 OnucaHue npoueaypsbl

Buom UTOroBoOi aTTecTaliyy Mo AUCLUILIVHE SIBJISIeTCS 3a4eT.

YcnoBreM flomyCKa K 3a4eTy sBJIIeTCs IoceljeHre CTyJeHTOM He meHee 90 % ayJuTOpHBIX
3aHSTUM, KauecTBeHHOe odopmiieHHe 0TueTa Io 1abopaTopHbIM paboTam, yCIeHo
TIPO/IeHHOEe TeCTUPOBaHWUH, HAalTMCaHWE U CJlaua KOHCIIEKTa 110 BeIOpaHHOM TeMe. CIMCOK
BOIIPOCOB, BbIHECEHHBIX Ha 3aueT BblaeTcs CTyJeHTaM 3apaHee.

[nst oLleHKY 3HaHWM Ha 3a4eTe CTYZeHTY MpeJJiaraeTcsi OTBETUTh Ha KOHTPOJIbHBIE BOMPOCHI 10
n3yuaemomy Kypcy. [Ipu nipaBuibHbIX oTBeTax Ha 90% BOMpOCOB U 6osiee BHICTABISIETCS OLjeHKa
«34UTeHO».

Borpocs! g1 3auera

1. Turbl KpUCTa/ITMUECKUX PeleToK B MeTasinax. [IoHsTHe 06 aHU30TPOIHH U
nosiumopdu3me (a7yIOTPONUU) Ha MpUMepe Kejie3a U TUTaHa.

2. [edeKThl KpUCTaIIM4eCcKoro CTpoeHus1 (ToueuHble, TMHeKHbIe, TOBEPXHOCTHEIE,
00beMHBIE).

3. [Tonmumopdu3m MeTas/IOB Ha MPUMeEpe KeJle3a.

4. [uarpaMma COCTOSIHUSI ~ JKejie30—L|eMeHTUT  (KOMIIOHEHTHI, ()a3bl ¥ CTPYKTYpPHbIe
COCTaBJISIFOLIME CUCTEMBI).

5. Biusinue yriiepozia v OCTOSIHHBIX NIPUMeCel Ha CBOMCTBA CTa/lv

6. HedeKTbl B CTPYKTypax cTajeu

7. 'omoreHHast KpucTam3anyst. [1poiiecchkl 0Opa3oBaHUs 3apo/piiieii U ux pocta. CTerneHb
repeox/akieHusl, ee BIWsHUE Ha pa3Mep KPUTUUeCKOr0 3apo/iblllia ¥ BeJIMUMHY 3epHa.

8. I'eTeporennas kpucrasanus. JleHpuTHas cxema pocTa KpucrauoB. CTpoeHue
cnutka. JIukBanus. MoauduiupoBaHue.

9. TBep/pie pacTBOPHI BHE/IPEHUS U 3aMellleHnst. MeXaHU3Mbl KX 00pa30BaHus,

o0o03HaueHue, CBONCTBA.

10. [varpaMma COCTOSIHUSA KeJle30—LleMeHTHUT: MpeBpalleHus I[IPU OXJ1aXKAeHU!
JI09BTEKTOU/IHBIX, IBTEKTOM/IHbIX U 3a3BTEKTOU/IHBIX CTaJeu.

11. Cepble, BLICOKOIIPOUHBIE ¥ KOBKHE UyTYHBI: 0COOEHHOCTH XMMHUYeCKOT0 COCTaBa, (hOpMbI
rpadUTOBBIX BKIFOUEHUM U 00/1aCcTU TTPUMeHeHUsl.

12. Hedopmartius yripyras ¥ rnjactTuueckas. MexaHr3Mbl M/1aCTUUeCKo Aedopmaliuu Ha
rpuMepe MOHOKpHUCTaJlIa.

13. [Mnactrueckasi Aedopmarius MOTUKPUCTA/NIAYECKUX MeTalioB. VI3MeHeHUe Ux
CTPYKTYPhI U CBOMCTB TpH TiJlacTUUeCcKou fedopmaniuu. Haksern (HarapToBka).

14. BnusiHye HarpeBa Ha CTPYKTYPY M CBOMCTBA I1IaCTUUeCKH /1ehOpMUPOBAHHOTO MeTasl/a.
Bo3sspat 1 nonuronusanusl.

15. Pekpucrammsanus 1epBUYHas U cobupaTesbHasl. TemnepaTypa
pekpucTa/uiM3anyy. Mi3aMeHeHre CBOWCTB B MpoLiecce peKprcTanau3anuu. Pasmep 3epHa nocie
peKpUCTa/uIM3aLnH.
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16. Hopmanu3arys cTasneii: TeXHO/IOTHUeCcKre 0COOeHHOCTH, TI0/TyuaeMasi CTPYKTYPa,
OT/IMYMe OT TOJTHOTO OTXKUra U 00/1aCTh PUMEHeHUs!.

17.  3akanka crasneii. Beibop TeMmnepaTypsl HarpeBa Jjisi J09BTEKTOU/JHBIX U 3a9BTEKTONJHBIX
cTasiell. 3aKaJMBaeMOCTb Y MPOKaIMBaeMOCTh ((paKTOpPHI, BAUSIOLIME HAa HUX).

18. OTnyck 3akaneHHou cTtanu. IIporeccsl, Npoucxoasiye py HarpeBe MapTeHCHUTa.
CTpyKTypbI OTITyCKa (MapTeHCUT, TPOOCTHUT, COPOUT OTMyCKa) U X MeXaHWUeCKre CBONCTBaA.
SIBneHne OTIyCKHOM XPYIIKOCTH.

19. IIpyHLMIIBI MAPKUPOBKH YT/IePOUCTHIX U JlerpoBaHHbIx ctaneit ('OCT). BausHue
JIETUPYIOILMX 3/IEMEHTOB Ha CTPYKTYpPYy U CBOMCTBA CTajlel.

20. OcHoBHbIe criocobbI (TepMo06paboTKOit) yripouHeHust Ae(opMUpyeMbIX aTFOMUHHEBBIX
CI/IaBOB (1ypa/IFOMUHBI).

6.2.2.1.2 Kpurepuu ornjeHUBaHHsA

3aureHo He 3auTeHo
CTyJeHT IeMOHCTPHUPYeT 3HaHWe 0a30BbIX CrygeHT umeeT Tpy0Obie ipobesibl B 6a30BbIX
3aKOHOMEPHOCTeH (hOPMUPOBaHUSI CTPYKTYPbI 3HaHUsX. He IOHMMaeT BUSHUS
MetasioB. [ToHnMaeT, Kak gedopmarys v TEXHOJIOTUUeCKUX (H)aKTOPOB Ha CBOWCTBa
HarpeB U3MEHSIIOT CBOWMCTBA MaTepuaia. MarepuanoB. He ymMeeT opueHTUPOBATLCS B
YMeet pacimppoBaTh OCHOBHbIE MapKU MapKax MaTepuasoB U idarpaMmMax
KOHCTPYKLIMOHHBIX CTajiell ¥ 00BSICHUTD coctosiHust. JlTabopaTopHbie paboThI
PasHUL MeX/y OrepaLUsiMU OTXKUTa, TMIPOMYIL{eHbI U He BBITIOJIHEeHbI. TecTHpoBaHue
3aKaJiKi 1 OTITycKa. JlabopaTtopHeie paboTel | He mpoizeHo. OTKa3bIBaeTCsi OT OTBeTa WK
BBITIOJTHEHBI U 3aluilieHbl. TecTrpoBaHye JIeMOHCTPHUPYeT TI0JIHOe HeTTIOHUMaHHe
YCIIeIIHO TIpoiifieHo. JlormycKaroTcs npesMeTa.
OT/|e/IbHbIe He3HAUNTE/TbHbIE OIIUOKH,
WCIIPaBJ/IsieMble CAMUM CTYZIEHTOM TIPH
HaBOZSIIMX BOTIPOCAX.
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roc. TexH. yH-T, 2008. - 43.
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5. 'enep FO. A. MatepuanoBegeHue: MeTo/ibl aHa/K3a, /1a0. pabOThI U 3a7jauu : yueb. rmocobue
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1. JIuuieH31OHHOE TporpaMMHoe obecriedeHre CrCTeMHOe IPOrpaMMHoOe obecrieueHre
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