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Ne Bupg geatenbHocTn 4 5
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(KpeauTtoB)
2 | Bcero yacos 108 | 144
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MpakTuyeckKune 3aHATUA, Yac. 0 0
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WHTEPaKTUBHON (hopMe, yac.
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KoHcynbTaumm, yac. 5 8
10| CamocTosTeNibHas paboTa, Yac. 47 |80
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(KypcoBoi1 NPOeKT, KypcoBas
1 paboTa, PI'3, noarotoBka K PI3|PI3
KOHTPO/bHOW paboTe)
12| Bug atrectaumu 3 3
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Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHWM (PefepaibHOro rocyAapCcTBEHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHus NO HanpasneHnio (cneyunanbHocTK): 29.03.04 TexHonorus
XY[l0>KECTBEHHOI 06paboTKM MaTepuasnos

& OC BBefeH B aeinctame npmkasom Ne1086 ot 01.10.2015r., gata yTBepxaeHus: 30.10.2015 .

MecTo AnCUMNIVHLI B CTPYKTYpe yuebHoro nnaHa: bok 1, 6asosas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBfeHNIO
(cneymnanbHocTm): 29.03.04 TexHONOrMs XyA0XXeCTBEHHONM 06paboTKM MaTepmanos

Pa6ouasi nporpamma o6cyxaeHa Ha 3acefjaHni Kageapsbl

MM, npoTtokon 3acefaHusa kaeapbl Ne6/1 ot 20.06.2017

YTBepX/AeHa Ha COBETE MEXAHNKO-TEXHO/IOTNYECKOr0 (hakynbTeTa, NpoTokon Ne 5 ot 21.06.2017

Mporpammy paspaboTan:
[OLEHT, K.T.H. NnoTHMKoBa H. B.
3aBepfytoLnii kadeapoi:

npodgeccop, A4.T.H. bataes B. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3aBefytomii Kadeapoii bataes B. A.



1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

Komnemenyus @IOC: OIIK.S roTroBHOCTH IPHMEHSTH 3AK0HBI (PYHIAMEHTAJILHBIX U MPHKIATHBIX HAYK /IS
BBIOOpa MATEPHATOBETUECKOIH 6a3bI M TEXHOJIOIHYECKOro IMIK/IA W3rOTOBJIECHNS FOTOBOI MPOAYKIINN; ¢ HacHmu

CLEOYIONUX PE3YTIbMIANI0e OOy eHUA:

312. 3HaTb NPUPOAY ¥ CBOICTBA MaTepuanoB, a TaKXKe METOAbI MX 06paboTKM

y4. yMeTb OCYLLECTBNISATL NYTW (hOPMMPOBAHMS CTPYKTYPbI U KOMMJIEKCA CBOWCTB A/15 MAaTEPUASIOB KaX0r0

Knacca

Komnemenuyun @IrOC: I1IK.12 cniocodHOCTH K CHCTEMATH3AINH H KIACCHPHKAINA MATEPHAIOB H
TeXHOJIOTHYIeCKHX MPONEeCcCcoB B 3aBHCAMOCTH 0T (PYHKIHMOHAILHOT0 HAZHAYCHHS H XyT0/KeCTBEeHHBIX
ocofeHHOCTEll H3roTABIINBAEMOT0 00beKTA; ¢ YACHU CAEOVIOUUX PE3YIbManos 00yueHus:

327. 3HaTb OCHOBHbIE Kacchbl MaTtepunanos, NCMOJb3yeEMbIX ANA N3rOTOB/IEHNA 00BbEKTOB MaTepunasibHOro Mmpa

MaTepuanoB, ONpPeaensitoLmMX KNacCUUKaLMOHHbIE MPU3HAKM XYLA0XKECTBEHHbIX MAaTePUasoB, UCMO/b3yeMbIX

AN51 Xy[0XKECTBEHHO-MPOMbILLIEHHOV NPOAYKLMK

y18. yMeTb OCYLLECTBNATL Ha 6ase TPeOyeMbIX (M3NKO-XUMUYECKUX N MEXAHUYECKNX XapaKTePUCTUK BbIGOP
MaTepuana 1 TeEXHONOrnn ero 06paboTKK, KOTOpble 06ecneYmBaloT COBPEMEHHbIN An3aiiH TOTOBOW NPOAyKLMK

2. TpeboBaHus HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUM/INHbI

Tabnuua 2.1
PESy}'IbTaTbI N3yveHna gncunnInHbl no ypoBHAM 0CBOEHUA (I/IMeTb CDOprI opraHusaunn
npeacTaB/ieHWe, 3HaTb, YMeTb, BNaJeTh) 3aHATWIA

MaTepuanosefeHue

OMK.5.312 3HaTb NpMpoaYy 1 CBOMNCTBA MaTepuasioB, a Takxke MeTobl X 06paboTKK

1.IIpr3Haky MeTamIos; CyIHOCTh ATOMHO-KPHCTAIIIAYECKOIO CTPOCHHS, PeallbHOe
CTPOCHHE METaJNIOB, KHHETHKY Ipoliecca KPUCTAILIA3AINA METaJUIOB 1 CILIaBOB,
mady3ns B MeTallIax ¥ cIilaBax.

Nekuyun; NlabopaTopHbIe paboThl;
CamocTosTenbHas paboTa

Z.HI/IaI‘paMNIH COCTOSTHHS IJISI CIIaBOB: C HeOl’paHH‘IeI—IHOIL/i PaCcTBOPUMOCTBIO, C
()IpaHH‘ieHHOﬁ PacTBOPUMOCTEIO, o6pa3y101uux XUMHYCCKHE COCTHHCHMS
HUCIIBITHIBAIOITTHX HOHHI\'IOp(bH_BIC IIpeBpamieHus (i)a?;])l U CTPYKTYPHBIC
COCTaBJIIOIMHC METAJNITHICCKHUX CILIaBOB

Nekuyun; NlabopaTopHbIe paboThl;
CamocTosTensHas paboTa

3.JluarpaMMy COCTOSIHUS K €Ie30-1IIEMEHTHT; CTPYKTYpPY U CBOMCTBa
K eJIe30yIVIEPOUCTBIX CIUIABOB.

Nekuyun; NlabopaTopHbIe paboThl;
CamocTosTenbHas paboTa

ONMK.5.y4 ymMeTb OCYLLEECTBAATb NYTW (HOPMUPOBaAHNSA CTPYKTYPbI U KOMIJ1eKCa CBOMNCTB A/15

MaTePNasI0B KabKA0Io Ksiacca

4. TeopeTuueckue OCHOBBI TepMIIecKoi 00paboTKuy; JuarpaMMbl H30TEPMUIECKOIO
U TePMO-KHHETHIECKOTO pacilajia ayCcTeHUTa; IepIUTHOe, MapTeHCUTHOE,
HIpOMEXYTOUHOE IIpeBpalle-Husl, 00pasylouecss CTPYKTYpEL:, Jud(y3HOHHbIE U
6e3muhy3nOHHBIE TIPEeBpaIeHEs.

Nekuun; NlabopaTopHbIe paboThl;
CamocToaTenbHas paboTa

5.0mnpepenenns BUAOB TepMUIEcKol 06paboTKH (OTUT, HOpMaln3aIlysl, 3aKaka,
OTILyCK); TeMIIepaTypPHBIC PEKIMBI TEPMHUIECKOH 00paboTKy; H3MEHEHIE CBOKCTB 1
CTPYKTYPH IPH TepMuIeckol o0paboTke; TOBEpXHOCTHAS 3aKaIKa.

Nekuyun; NlabopaTopHbIe paboThl;
CamocToaTenbHas paboTa

6.IIporecesl gedopmanyy U pa3pyIIeHRT, CYIIHOCTH MEXaHIICCKIX CBOKCTB,
XapaKTePHUCTHKH IIPOTHOCTH U INTACTHIHOCTH, YIaPHYIO BA3KOCTH, TBEPIOCTS,
YCTaTOCTHBIE XapaKTePUCTHKH

Nekuyun; NlabopaTopHbIe paboThl;
CamocToaTenbHas paboTa

7.CyIHOCTS YIPOIHEHHS METAIUIOB U CIIaBOB; KpuBYyIo OHHTa; CIIOCOOEI
JepopMaIHOHHOTO YIPOYHEHMS!; YIIPOUHCHUE TIPH JICTHPOBAHHUH, YIIPOTHSIOILYIO
TePMHIECKYIO 00paboTKy

Nekuyun; NlabopaTopHbIe paboThl;
CamocToaTenbHas paboTa

8 Hasnauuth TeMIIepaTypHBIE PEKHUMBI TepMUIecKol 00paboTku cranel;
olpe/elIATh IPUIUHBI BO3HUKHOBEHUS 1eekToB U Opaka IPH TepMUIEcKoi
obpaboTke.

JNekuun; CamocTosTebHas
paboTa

MK.12.327 3HaTb OCHOBHbIe K/lacCbl MaTepuanoB, UCNO/b3YEMbIX A1 U3rOTOB/IEHUSA
06BbEKTOB MaTepMasibHOro M1pa, MaTepuasios, ONPeaeNaLWnX KnacCupnKayoHHble

NPU3HAKWN XYI0XXECTBEHHbIX MaTepPUasioB, UCMO/b3yeMbIX A/1st
XY 10XXECTBEHHO-NPOMBbILLIZIEHHOWN NPOAYKLNY




9.OcHOBHBIE BHJIBI IOTTAMEPOB, CYIITHOCTD MPOoIecca NoJImMepusalinl 1
IIOJTUKOHJICHCAITHH, CBOMCTBA TEPMOINIACTUICCKUX, TEPMOPEAKTUBHBIX,
ra30HaNOTHEHHBIX TJIACTMAcCC, 3J1aCTOMEPEL, PE3UHEL, KIIEH, TEPMETUKH.

Nekuwnun; CamocToATe/IbHas
paboTa

10. Xumuaeckuif cocTaB, CTPYKTYPY, CBOUCTBA, KIaccuPUKaIIIO X MAaPKAPOBKY
cTanelf; IPAMECH B CTaJIX M UX BIMSHHE Ha CTPYKTYPY U CBOHCTBA

INexuwnn; NabopatopHble paboThl;
CamocToaTenbHast paboTta

11 . Xnvudeckuif cocTaB, CTPYKTYPY, CBOHCTBA, KIIACCU(PHUKAIIIO U MAPKAPOBKY
IyTYHOB, BIHSHHEE JIETHPYIOIUX IEMEHTOB Ha IIPOIECCH TpapuTH3aud U
oTOeIrBaHysl IyTYHOB.

Nekuun; NabopaTopHble paboThl;
CamocTonaTefibHasa paboTa

12 Krnaccudukanuro yIriIepo/HcThIX cTaneif 0OBIKHOBEHHOTO KadecTBa U
Ka9deCcTBEHHBIX; XUMHUIECKHH COCTaB, MEXaHHIECKHE CBOMCTBA, MapKHAPOBKY,
o0macTh IpUMEHEeHH.

Nekuwnu; CamocTonTeNbHas
paboTa

13.KJ’IEICCI/I(1)I/H<£1I[I/HO KOHCTPYKITMOHHBIX JICT'MPOBAHHBIX CTaHeﬁ; OCHOBHBIC
JETHPYIOIMHAE 3JIEMEHTHI, HX YCIIOBHOE o0o3HaUCHNE B MapKApPOBKE, OCHOBHBIE
CBOMCTRBa KOHCTPYKITUOHHBIX JIE-TUPOBAHHBIX crajeii u obaacTh UxX IIPUMCHCHUS

Nekuwnu; CamocTonTeNbHas
paboTa

14 Buger craneit u cimiaBoB ¢ 0cOOBIME ¢BOMCTBaMHA (aBTOMAaTHBIE CTalTH,
KOPPO3HOHHOCTOMKHE CTalH, KapolpOdHbIe CTAIH U CIIaBHl), 00IacTh
IIPUMEHEHUS, XUMHYecKuil cocTaB, cBolcTBa

Nekuwnu; CamocTonTeNbHas
paboTa

15 Knaccndukarimo, XAMIIeCKnii cOCTaB, MapKUPOBKY, 00IacTh IPUMECHEHHS
HHCTPYMEHTAIIHBIX CTallel, TBep/bIX CIUIABOB; KIACCU(PHUKAITIIO U 00IacTh
IIPUMEHEHHS PEXKYIINX KepaMUK, CBEPXTBEPIbIX MaTePHAIOB, MATEPUAIOB
abpa3uBHOTO MHCTPYMEHTA; IouMopdHbIe MoAN(HKaua HATpHa 6opa 1
yIIIepo/ia.

Nekuwnu; CamocTonTeNbHas
paboTa

16 Kiraccuduxanmo, cBoiicTBa, 0671aCTh IPUMEHEHHS CILIABOB HA OCHOBE ME]IH,
ATFOMUHUSL, TUTAHa, ITHHKA, MapKUPOBKY ITBETHBIX METAJIIOB 1 CIIABOB

Nexuwnn; NabopatopHble paboThbl;
CamocToaTenbHas paboTta

MK.12.y18 ymeTb OCyLLECTB/SATbL Ha 6a3e TPebyeMbIX (PU3NKO-XUMUYECKNX U MEXAHNYECKUNX
XapaKTepuUCTUK BbIOOP MaTepuasia 1 TeEXHOIOrnMm ero 06paboTKun, KOTopble obecrneymBaroT

COBPEMEHHbIN An3aliH roTOBOW NPOAYKLINN

17 ParmoHanbHO BEIOMPATH KOHCTPYKITHOHHBEIE MaTepHATIBL JJISI H3TOTOBICHMS
Xy IO’KeCTBECHHBIX U3/IeNHi ¥ HHCTPYMEHTAIBHbBIC MaTepHAIBl IS MX 00paboTKH.

Nekuyun; NabopaTopHble paboThl;
CamocToaTesibHas paboTa

3. CofiepXaHuve 1 CTPYKTypa y4e6HOI AUCUMNANHbI

Tabnuua 3.1
CcbIfKn Ha
Tembl NeKUnin AKTUBHBIE | {10y pesynbTaThbl
hopmblI, vac.
00y4YeHuns
CewmecTp: 4
OunpakTnyeckasn egnHuLa: 3HadeHWe 1 3afadn Kypca
1. Hay4HO-TeXHMYECKMIA MPOrpecc U ero rnaBHble
coctasnsowpme. Knaccugumkauus metannos. O6Lme CBOCTBa
METaJINI0B U CMNJIaBoB. KpucTanimyeckoe CTpoeHme
marTepuanos. PeanbHoe CTPOEHUE METAITMYECKUX MATepUasos. 0 2 1
OO6LLee NOHATME KOHCTPYKLMOHHOIO MaTepuana. PaboTbl
OTEeYECTBEHHbIX U 3apyBeXKHbIX YUYeHbIX B 06/1aCTy
matepuanosefeHus (M.B. JlomoHocos, M1, AHocos, [.K.
YepHos, I'.B. CamcoHoB, Jlefebyp, TpoocT, Copbu v ap.).
OunpakTnyeckasn eguHuua: Metannbl
2. NPU3HaKN MeTaNI0B; Knaccuukauma MeTasos; CyLLHOCTb
aTOMHO-KPUCTaNIMYECKOTO CTPOEHNS; CTPOEHME
KPUCTa/IIMYECKNX PELLETOK W UX OCHOBHbIE NMapameTpbl; 0 3 17
METa/IIMYECKMNIA TUM CBA3M; MOANMOP(U3M METa/OB; ’
peasibHOe CTPOe-HUe MeTIMYECKNX KPUCTaN/OB; KpuBas
OpuHra.
AunpakTnueckas eguHmua: Kpuctannimsayms




3. MOHATKE KpUCTaNM3aLMm (KUAKOCTb TBEPAOe, ras
XUAKOCTb TBEPAOE, ra3 TBEPAOe, TBEPAOe TBEPAOE);
3HepreTUYecKme YCoBUs NPOLIECca KpUCTaNMU3aLnK;
KWHETMKa NpoLecca KpUcTain3auymn MeTasisioB 1 Cr/iaBoB;
MOCTPOEHWE U aHAIN3 KPYBbIX OXNaXKAEHUS; AnarpaMmma
COCTOSIHUS YMCTOrO Be-LUECTBa, (HopMa KPUCTaNINYECKNX
06pa3oBaHue; CTPOEHVE CAIMTKA; NPEBPALLEHNS B TBEPAOM
COCTOSIHWW, aNNI0TPOMNVIS; MarHUTHbIE NPEBPaLLEHNS.

AvpakTnyeckas eanHuua: Mpouecchbl gedopmammn 1 paspy

LUEHUNA

4. cBOIACTBA META/I/IOB 11 CM/IABOB; YNpyras 1 nnacTuuyeckas
AethopMaLysi; XpynKoe, BA3KOE 1 yCTa/IOCTHOE Pa3pyLUEHME;
(hakTOpbI, ONpeaensioLLme XapaKTep paspyLLUeHNs; Haknen u
pekpucTann3aLys.

1,6,7

AnaakTuueckas eauHULA: MeTobl UCCNe0BaHWi U UCMbITaHWI MaTepranos

5. METO/bI N3yUYeHunsl CTPOEHMS MeTaNIoB (CBETOBaS,
3NEKTPOHHAs MUKPOCKOMMS, PEHTTEHOCTPYKTYPHBbIIA aHanu3);
WCTbITAHNS MEXAHNYECKIX CBOICTB; UCMbITaHUS
[0NTTOBEYHOCTY; 0COBEHHOCTY UCTbITAHWIA MEXaHUYECKUX
CBOVICTB NP HMU3KMX TeMMepaTypax; cnelyanbHble MeTobl
VCMNbITaHWIA; HepaspyLLaoLLIME METO/bl KOHTPO/S.

1,17,6

AnpakTuuyeckas equHnua: CTPoeHVe CriaBoB

6. (hasbl 1 CTPYKTYPHbIE COCTABNAIOLLIME METANINYECKIX
CN/aBOB; OCHOBHbIE TUMbI CTPYKTYP U B3aMOAENCTBYE
KOMMOHEHTOB NpW 06pa3oBaHNI MeTaIIMYECKUX CMNABOB;
CTPOEHWe 1 CBOICTBA TBEP/bIX PACTBOPOB 3aMELLIEHNS,
BHEIPEHUS W BbIUMTAHUS; YCNIOBWS B3aMMHOI pacTBOPMMOCTY
KOMMOHEHTOB NpU 06pa3oBaHMM TBEPAbIX PACTBOPOB;
XUMUYECKIE COBAMHEHUS B CM/aBaX; CTPOEHWE U CBOICTBA
MEXaHNYECKUX CMECeid; aN1eKTPOHHbIE COeiIMHEHNS; (hasbl

Nageca; (hasbl BHeAPeHUS; AUddy3na U ee MeXaHU3MbI.

AvpakTuueckas equHuLa: AnarpaMmmbl COCTOSIHUS A71SA Nl

aBoB

7. NpaBunio (has; aKCneprMeHTaIbHOe MOCTPOEHNE AUarpamm
COCTOSIHUS; AnarpamMma CoCTOSIHMS 1151 CNJ1aBOB, 06PasyoLLIMX
MEXaHNYeCKMe CMECH M3 YUCTbIX KOMMOHEHTOB; NPaBU/o
OTPE3KOB; C HEOTPaHUUYEHHOI PaCTBOPUMOCTBIO; C
OrpaHNYeHHOI PaCTBOPUMOCTLIO B TBEPAOM COCTOSHUN;
06pasyoLLyX XMMUYECKNE COeIMHEHNST; KpUCTaNM3aLms
CNNaBOB B HEPABHOBECHbIX YCMIOBUSX; NMPAKTUYECKOe 3HaUeHNe
AvarpaMm COCTOSIHWIA NS aHaNM3a U COBEPLLIEHCTBOBAHMS
TEXHO/OMMYECKMX NMPOLLECCOB Ha NPOU3BO/ACTBE; CBA3b MEX/Y

CBOICTBaMM CMaBoB U TUMOM anarpaMmmMmbl COCTOAHNA.

17,2

AnpakTuyeckas equHuLA: uarpaMma coCTOSIHMS XKene3o-LeMeHTUT

8. 3HauYeHue NMMHNIA 1 0bnacTeit AnarpamMmm; OCHOBHbIE
CTPYKTYPHbIe COCTaBNSAIOLLME XKeNe30yrNepoAnCTbIX CrJlaBoB;
AvarpamMma COCTOSIHMS XKene30-LeMeHTUT (MeTacTabuibHoe
COCTOSIHME); AnarpamMmma COCTOSIHUS Xene3o-rpaut

(cTabunbHOE COCTOSIHNE).

AvpakTnyeckas eguHuLa: XXenesoyrnepoancTble criiaBbl




9. BNMAHWE yrnepoa 1 NpUMecein Ha CBOCTBA YrepoANCTON
CTa/n; Knaccugumkaums yrnepogucTbix CTanei; yrnepogmcras
CTa/lb 06LLero HasHauyeHus (CBOVCTBA, MapKMPOBKaA);
HarapToBaHHas CTasib (CBOMCTBA, MapKMPOBKa); MMCTOBaS
CTanb A1 XONOAHOW LITaMMOBKM (CBOWCTBA, MapKMPOBKA);
aBTOMaTHble cTanu (CBOMCTBA, Map-KMPOBKaA), NPOLIECC
rpaduTU3aLmn; CTPOEHME 1 CBONCTBA YYryYHOB; BANSHMNE
yrnepofa v npuMeceli Ha CBOMCTBaA YyryHOB; CTPYKTypa
4yryHa; (opmbl 1 pa3mepbl rpauUTHbIX BKIOYEHUI U NX
B/IMSIHWE Ha MEXaHWYeCKMe CBOMCTBA YYryHOB;
cTaHfapTu3aumus 1 MapKMpoBKa YyryHoB; 3KOHOMUYHOCTb
NPUMEHEHNS YyryHOB B MaLLIMHOCTPOEHUN

0 3 |10,11,12,17,3

AnpakTuueckas eauHuLA: Teopus TepMUYeCKoli 06paboTKuM

10. TemniepaTypa 1 Bpems; Knaccugukalms BuL0B
TEPMUYECKOI 06pabOTKN; YeTbIPe OCHOBHbIX MPeBpaLleHus B
cTa/n, NpeBpaLleHns B CTa/In NpK Harpese, 06pa3oBaHue
aycTeHuTa; ANd(y3MOHHbIE NPeBpPaLLEeHNs ayCTeHUTa Npu
OXJTXKAEHWUMN CTaNn, fnarpaMmmMa N30TepMUYECKOro
npeBpaLLeHns ayCTeHUTA; MapTEHCUTHOE NpeBpaLleHue;
NPOMEXyTOUHOe (6eiHUTHOE) NpeBpaLLeHIe; NpeBpaLLeHns
npv OTMYyCKe; NpeBpaLLeHne NepeoxaxieHHOro aycTeHuTa
NPy HeNPepPbIBHOM OX/T&XKAEHUN; Tep-MOKUHETUYECKME
AvarpaMmmbl NpeBpaLLeHns aycTeHmTa

AnpakTuueckas equHuLa: MpakTrkKa TepMUYecKoli 06paboTKm

11. BbI6Op TepMnepaTypbl HarpeBa, BPEMeHW Harpesa noj,
pa3nnyHble BUAbI TEPMUYECKON 06pabOTKK; 3aKaI04HbIe
cpefpl, NPOKaNMBaEMOCTb, BHYTPEHHWE HaNPsHKEHMS; CNOCO6bI
3aKasiky, AeeKTbl, BOSHMKAIOLLIME NPU 3aKanKi

CemecTp: 5

AunpakTnyeckas eguHumua: TpeMomexaHnyeckas obpaboTka

12. knaccudumkaums sngom TMO, npaktnka TMO 0 2 6,7

AvpakTnyeckas eanHuua: MoBepXHOCTHOE YNPOUHEHWe CTa/IbHbIX U3

13. ynpoyHeHWe NoBepxXHOCTN MeTOAO0M MIaCTUYECKOro
[ethopMMpPOBaHUS; NOBEPXHOCTHaA 3aKanka (TBY,
3/IeKTPOHHO-/1yYeBas, lazepHas); XMMUKO-TEPMUYECKas
obpaboTka (LemeHTauwms, a30TMpoBaHue, LimaHMpoBaHue,
WNOHHOEe a30TUpOoBaHue, AnddysnoHHas metTanmsaums) n nux
B/IMSIHWE Ha CBOICTBA JeTaslel.

AvpakTrnyeckas eanHuua: JlermpoBaHHble CTaiv U cniaBbl

14. knaccuurKaums NPUMECENt; BAMSIHWE 31EMEHTOB Ha
NoNMMOPKN3M XKenesa; BAUSHUE NErMpYOLLNX 31EMEHTOB Ha
(heppuT; KapbuaHas asa B N1erMpoBaHHbIX CTaNNfX; BANAHUE
JIETVIPYIOLLIMX 3/1EMEHTOB Ha NMPEeBPAaLLEHNSA B CTaNW;
KnaccuuKaumsa 1 MapKUpoBKa NernpoBaHHbIX CTanen,
TepMuyeckas 06paboTKa KOHCTPYKLMNOHHbIX CTanel;
LeMeHTyeMble CTaNv; yydLLaemble CTaIv; BbICOKOMPOYHbIE 0 4 13, 15, 17
CTa/In; CTPOUTESIbHBIE CTa/IN; apMaTypHbIe CTa/Iv; NPYXUHHASA
CTa/b; LWapUKONOALUMHUKOBAsA CTaslb; AeeKTbl
NEernpoBaHHbIX CTanel, MHCTPYMEHTabHbIE CTann
MOHVXXEHHOW NPOKaIMBAEMOCTU; UHCTPYMEHTa/IbHbIE CTa/IN
MOBbILLEHHOV MPOKaSIMBAEMOCTM (/IErMPOBaHHbIE);
ObICTPOPEXYLLME CTa/IN; LUTaMNOBbIE CTaNN; TBEPAbIE CN/aBbl

Jnpaktuyeckada eanHuua: Crtanu v cniasbl CO cneynasibHbIMN cBolicTBaMu




15. KpUTEPUM XKAPOCTONKOCTI U XKapONpPOUYHOCTH; BANSHWE
CTPYKTYPbI 1 COCTaBa Ha )Xaponpo4HOCTb MaTepuana;
KNaccu(mrKaLms XKaponpoUHbIX CTaNei; NepsMTHbIE 1
MapTEHCUTHbIE )XapONpOUHbIe CTa/IN; ayCTEHUTHbIE
KapOomMpOYHble CTasn; cynepcniaBbl (HUKENEBbIE U
KO6a/IbTOBbIE), MOHATUE KOPPO3UW; BIfbI KOPPO3NIA; METOABI
3aLMThl OT KOPPO3UK; KOPPO3MOHHOCTOMKIE CTaN 1 CM/aBbl,
M3HOCOCTOWKIE CTaNM 1 CMaBbl (rpagMTU3MpPOBaHHas CTaslb,
BbICOKOMapraHLIOBMCTas CTa/lb, HanlaBoYHble MaTepuarbl);
MarHUTHbIE N 3NEeKTPOTEXHNYECKME CTa/N C CNaBbl;
CBEPXNPOBOAVMMOCTb 1 CBEPXNPOBOASLLE MaTepPUaribl; CraBbl
C 0COGbIMYI TEM/IOBLIMM 1 YNIPYTMMIA CBOCTBAMM; METa/Ibl C
naMsTbO (hOPMbI; panaLOHHO-CTOMKME MaTepUansbl;
aMOP(HbIE CM/aBbl; HAHOCTPYKTYPUPOBaHHbIE MaTepUasibl.

6 13,14,17,8

AvpakTnyeckas eagnHuLa: LiBeTHble MeTan bl U CNiaBbl

16. TyronnaeKune MeTa/bl U CMNaBbl; TUTaH U €ro Crassbl;
MarHuii 1 ero crnasbl; GEPUINNIA U ero CNnasbl; aNtOMUHNINA
ero cnnaebl; Mefb ¥ ee Crasbl.

4 16, 17

AnpakTnyeckas eamHnLa: MopoLKoBbIe MaTepuasibl

17. OCHOBbI MOPOLLKOBOV METaNYPrn; KOHCTPYKLMOHHbIE
MOPOLLIKOBbIE MaTepuabl; aHTUDPUKLIMOHHBIE MOPOLLKOBbIE
MaTepuasibl; (PUKLMOHHBIE MOPOLLIKOBbIE MaTepuabi;
MOPUCTble PUNLTPYIOLLME 3NEMEHTbI; UHCTPYMEHTA/IbHbIE
MOPOLLIKOBbIE MaTepuabl; Kap6uaocTani.

AvpakTnyeckas eanHmua: MaTepuanbl Ha OCHOBE NOIMMEPOB

18. cocTaB 1 CTPOEHWe NONMMEPOB; OCHOBHbIE CBOICTBA
MosIMMepOB; 06LLias XapakTepucTMKa naacTmacc;
TEPMONNACTUYHbIE NNACTMACChl; TEPMOPEAKTUBHbIE
MAacTMacchl; pe3vHbl; KnesLime maTepuanbl; NakoKpacouHble
MaTepuasbl; CTEKNO; APEBECUHA; XNaf0CTONKMe
HEMETa/IINYECKIE MaTepPUAbI

4 17,9

AnpakTuueckas equHuLAa: Kepammnyeckme Matepuanbl

19. KepaMuyeckas TEXHOMOMMA 1 KNnacCUpuKaLnsa KepamMmmku;
CBOWCTBA M MPUMEHEHME KepaMUYECKX MaTepuaioB

2 15, 17

AnpaakTuueckas eanHnLA: KOMNO3ULMOHHbIE MaTepuasbl

20. 06Las XxapaKTepucTnKa N Knaccumkaums;
AMcnepcHoynpoYHeHHble KOMMO3ULNOHHbIE MaTepuansbl;
BOJIOKHWCTbIE KOMMO3NLIMOHHbIE MaTepuabl; CIOUCTbIE
KOMMO3MUTbI; CBOMCTBA U NPUMEHEHNE KOMMO3ULMOHHBIX
martepuanos

AnpakTnyeckas egmHnla: CTekio

21. Knaccumkaums cTekos, Cnocobbl YNPOUYHEHUS CTEKON

AvpakTnyeckas eanHmua: MNMoKpbITUS

22. 06U1asa XapaKTepucTUKa MNOKPbITUIA 1 CNOCO60B UX
HaHeCeHVs; MeTaN/IMYECKKe NOKPbITUA (LMHKOBbIE,
aJIlOMUHIEBbIE, ONI0BAHHbIE N XPOMCOAEPXKaLLMe);
HemeTas-NnYecKne NOKPbITUA (HEOpraHMYeCcKne NOKPbITKS,
OpraHunyecKre NOKPbITHS, 1aKOKPACOYHbIEe MOKPbITUS)

Tabnuua 3.2

Tembl NabopaToOpPHbIX PadboT AKTVBHbIE Yacsl
parop P (hopMblI, yac.

CcbINIKN Ha
pe3ysibTaThbl
0by4yeHus

YyebHas aesaTeNlbHOCTb

CemecTp: 4

AvpakTrnyeckas eanHuua: Mpouecchbl gehopManmmn 1 paspyLleHUst




M3yuntb 0CO6EHHOCTY YNpyroii
1 nnacTnye-cko aechopmaLmm
MaTepuanoB, NOHATHE O
PEKPUCTANIIN3ALMOHHOM OTXXNIe

2. PekprcTann3aumoHHbIA 0T 6 4 1,6,7
MeTasINIoB 1 Cniasos. Ha
npumepe MeAy BbISIBUTb
3aBMCUMOCTM pasmMepa 3epHa oT
TemrnepaTypbl OTXUra.
AnpakTndeckasn eguHmua: CTpoeHve cniaBoB
1. NccnefoBaHMe CTPOEHNS CTyaeHTbl OCBanBatOT METOAb!
MEeTasINI0B 1 CMNIaBoB MeTofamMu 6 4 1 MaKpoaHanu3a, nsyyarot
MaKpo- U MMKpOoaHaimn3a YCTPOCTBO MUKPOCKOMA
YCTaHOBUTb KOMMYECTBEHHYHO
3aBMCMMOCTb MEXAY CTPYKTYpPOii
N MEXaHNYEeCKMMU CBOWCTBaMMU
o CTann, OCBOUTL METOAPI
3. KonnyecTBeHHbIN aHanu3 o
< onpezeneHns 06bEMHON [0
ypaBHEHUS KOHCTPYKTUBHOM
o 6 4 1,17,7 nepauTa, pasmepa sepHa
NPOYHOCTY YINEePOAUCTBIX CTasEN
(heppunTa, NIOTHOCTK
rnocne 06bEMHOr0 YNPOYHEHNS o
AMcnoKaLmnin, paccunTatb npegen
TEeKy4eCTun /19 YrNepoANCTON
cTanu no guarpamme
pacTsXXeHuns.
AunpakTnueckasn eanHumLa: XKenesoyrnepoamcTble criasbl
N3yunTb cTpyKTypy
YKene3oyrnepoamncTbIX CriaBoB
(cTanein n uyryHos),
0XapaKTepn3oBaTb CTPYKTYPHbIE
cocTasnsoLme
4. VccnepoBaHue CTPYKTYpbI, YKene3oyrnepoaucTbIX CriaBos,
cocTaBa M CBOWCTB 6 6 10, 11, 2,3 |onucatb npovecc

KENe30yrNepoAnCTbLIX CNaBoB

KpucTanam3aumm KOHTPObHOro
YKE/1e30yrn1epoaMCcToro cniasa,
NpUo6PECTM HaBbIK paboThl C
OMTUYECKUM
MeTaInorpapuyeckmm
MMUKPOCKOMOM.

CemecTp: 5

AnpakTnyeckas eguHmua: Teopmsi TEPMUYECKON 06paboTKM

1. ViccnepnosaHre cnocobos
TEPMMYECKO 06paboTKn Ans
NOBbILIEHNS KOHCTPYKTUBHOM
NPOYHOCTU AeTanu

10

3,4,5

I'TUSHARUMWITBUA U B ANV
TEPMMYECKO 06paboTKM
cTanein, NprobpecTyn HaBblK
paboThbl ¢ NabopaToOpPHbLIM
06opyaoBaHveM (nevamu un
TBepZoMepamu), BblbpaThb
PEXWUMbI 1 NPOBECTM
TEPMUYECKYH0 06paboTKy cTanei
20, 45 1 ¥8, nposectu
nccnefoBaHe MUKPOCTPYKTYP
cTasield Nocne pasfMyHbIX BUOB
TEPMMYECKOI 06paboTKM,
MOBbLICUTb KOHCTPYKTUBHYHO

anAaLuliaCTL  OATAA

AnaakTuueckas eanHULA: LIBeTHbIE MeTan bl U CN/iaBbl




3yunTh 0CO6EHHOCTY

5. Tepmuyeckas 06paboTka TePMUYECKON 06paboTKM

JeopMmpyeMbIX a/IFOMUHNEBBIX 4 4 16, 17 JeopMmpyemMbIX allOMUHNEBBIX

CnyiaBoB CNaBoB Ha Npumepe
fAypantomuHa 1

3yumnTb Nog MUKPOCKOMOM,
3apvcoBath 1 onucathb

6. V3yueHuve gnarpaMm COCTOSAHMA MUKPOCTPYKTYPbI NaTYHeN,

N MUKPOCTPYKTYP LiBETHbIX 2 4 16, 17 CUNYMWUHOB, BPOH3,

CrnnasoB AypantoMUHOB, 6a66MTOB, AaTb
onucaHune Nx CBOWCTB U
NPUMeHEHNS.

4. CamocTtosaTe/IbHaa paboTa oby4atroLerocs

Ccbinkuy Ha
o Yachkl Ha Uackl Ha
Ne Buabl caMoCTOATE/IbHON paboThbl pe3ynbTaThl
BbIMONIHEHWE [KOHCY/IbTauMun
06yyeHus
CemecTp: 4
1 |pr3 1,2,3 23 3

BbINONHEHMe 3 3aaHuii pacyeTHO-rpauyeckoi paboTbl: ccnegoBaHme cnoco60B TePMUYECKOA
06paboTKM 415 MOBbILLIEHWNS KOHCTPYKTUBHOW NPOYHOCTU AeTa/In : METOLNYECKME YKa3aHUA K
nabopatopHoii pabote Ne 3 no Kypcy "MaTepuanosefeHune™ ans MeXaHUKO-TEXHOIOMMYECKOro (hakybTeTa,
(baky/nbTeTa fieTaTesIbHbIX annapaTos, PakynbTeTa IHePreTUKM AHEBHOro 06yyeHus / HoBOCKG. roc. TexH.
yH-T ; [cocT.: A. V. CmupHoB, E. A. [Ipo6as3, A. A HukynuHa). - Hosocmbumpcek, 2017. - 25, [1] c. @ wn.. -
Pexxum pgocTyna: http://elibrary.nstu.ru/source?bib_id=vtls000235241 Konn4yecTBeHHbI aHann3 ypaBHEHWS
KOHCTPYKTUBHOW MPOYHOCTY YINEePOANCTbIX CTas1ei Noc/e 06beMHOI0 YNPOYHEHWS : METOAMUYECKME
yKazaHusi K BbINO/IHEHWIO nabopaTopHoi paboTbl ans MT® / HoBocub. roc. TexH. yH-T ; [cocT. /1. W.
TywwuHckuia, A. B. Mnoxos, N. A. bataes]. - HoBocnbupck, 2006. - 29, [1] c. : un.. - Pexxum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2006/06_Tuschinski.rar ccnegoBaHne CTPOEHNA METa/I0B 1
CMNNaBoOB METOJaMMN MaKpo- U MUKpOaHann3a : MeTOANYECKME YKasaHus K nabopaTopHoli paboTe Ne 1 no
Kypcy "MatepuanosegeHve” ana 2 kypca MT® n 1 kypca PJ1A gHeBHOro 06yyeHus / HoBocumb. roc. TexH.
YH-T ; [cocT. H. B. MNnoTHuMKoBsa u ap.]. - Hosocubupck, 2007. - 14, [1] c. : un.. - Pexxum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2007/3355.rar OpraHusauus caMoCTosITe/IbHON paboThbl
CTyZileHTOB HOBOCMOMPCKOro rocyiapCTBEHHOIO TEXHUYECKOTO YHUBEPCUTETA : METOLNYECKOE
pykoBofcTBO / HoBOCKG. roc. TexH. yH-T ; [cocT.: FO. B. HukutuH, T. FO. CypHuHa]. - HoBocnbupck, 2016.
-19, [1] c. : Tabn.. - Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234042 N3y4eHne
AvarpamMMbl COCTOSHWS CNIaBOB CUCTEMbI "YKeNe30-LEeMeHTUT" : METOAMYECKME YKa3aHWs K 1abopaTopHOM
paboTe Ne 2 no Kypcy "MatepuanoBefeHne" ans MexaHMKO-TEXHOMOMMYECKOro gakynbTeTa, hakynbTeTa
NneTaTe/NbHbIX annapaTos, (hakybTeTa 3HepreTmkn / HoBocu6. roc. TexH. yH-T ; [cocT.: H. B. Mn0THWKOBA 1
ap.]. - HoBocnbupcek, 2017. - 19, [3] c. : wn.. - Pexxum focTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000235250

2 |I'Io,u,r0TOBKa K 3aHATUAM 1,2,3,4,6,7, 8|3 |O

paboTa C KOHCMEKTOM NEKLMiA, MOAr0TOBKa K KOHTPO/bHbIM paboTam: OpraHu3aums camocTosTe/lbHO
paboTbl CTYAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOI0 TEXHUYECKOrO YHMBEPCUTETA | METOANYECKOE
pykoBoAcTBO / HoBOCKG. roc. TexH. yH-T ; [cocT.: FO. B. HukuTuH, T. FO. CypHuHa]. - HoBocnbupck, 2016.
- 19, [1] c. : Tabn.. - Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234042 MnoTHuKosa H.
B. MatepuanoBefieHVe [ONeKTPOHHBbIN pecypc] : 3NeKTPOHHbIN y4ebHO-MeToAMYecKUiA komnneke / H. B.
MnoTHuKoBa ; HoBoCKG. roc. TexH. yH-T. - HoBocubnpck, [2017]. - Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000235340. - 3arn. ¢ aKpaHa.

3 |n0,qFOTOBKa K arTectaumnm |1, 2,3,4,6,7,8|21 2




YTeHVe KOHCMEKTOB IeKLMiA, y4eBHOI 1 Hay4HOI nTepaTypbl: ViccneaoBaHmne Cnocob0B TePMUYECKON
06paboTKM ANA NOBbLILLIEHNS KOHCTPYKTUBHOM NMPOYHOCTY AeTa/v : METOLNYECKME YKa3aHWA K
nabopatopHoii pabote Ne 3 no Kypcy "MaTepuanoBefeHune™ ans MeXaHUKO-TEXHOIOMMYECKOro thakybTeTa,
(baky/nbTeTa fieTaTesIbHbIX annapaTos, PakynbTeTa 3HEPreTMKM AHEBHOro 06yyeHus / HoBOCKG. roc. TexH.
yH-T ; [cocT.: A. V. CmupHoB, E. A. [Ipo6a3, A. A HukynuHa). - Hosocmbumpcek, 2017. - 25, [1] c. @ wh.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000235241 KonnM4eCTBEHHbIN aHaNN3 ypaBHEHMS
KOHCTPYKTVUBHOM MPOYHOCTY YINEePOANCTbIX CTas1ei Nocne 06beMHOI0 YNPOYHEHWS : METOANYECKMNE
yKazaHusi K BbIMNO/HEHWIO nabopaTopHoi paboTbl ans MT® / HoBocub. roc. TexH. yH-T ; [cocT. J1. W.
TywwuHckuia, A. B. Mnoxos, N. A. bataes]. - HoBocnbupck, 2006. - 29, [1] c. : un.. - Pexxum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2006/06_Tuschinski.rar ccnegoBaHne CTPOEHNA METa/I0B 1
CMN/aBOB METOJaMMN MaKpo- U MUKpOaHanu3a : MeTOANYECKME YKasaHus K fabopaTopHoli paboTe Ne 1 no
Kypcy "MatepuanosegeHve” ana 2 kypca MT® n 1 kypca PJ1A gHeBHOro 06yyeHus / HoBocmb. roc. TexH.
YH-T ; [cocT. H. B. MNnoTHuMKoBsa u ap.]. - Hosocubupck, 2007. - 14, [1] c. : un.. - Pexxum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2007/3355.rar MnoTHMKoBa H. B. MaTepnanosefeHune
[ONeKTpOHHBIA pecypc] : aneKTPOHHbIN y4ebHO-MeToanYecKniA komnneke / H. B. MnoTHMKoBa ; HoBocKG.
roc. TexXH. yH-T. - HoBocnbupck, [2017]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000235340. - 3arn. ¢ aKpaHa. V3yueHvie guarpaMmbl COCTOSHNSA
CMN/IaBOB CUCTEMbI "Kene30-LeMEHTUT" | METOAMYECKME YKa3aHMs K nabopaTopHoit paboTe Ne 2 no Kypcy
"MaTtepuranoBegeHne"” ans MexaHMKO-TEXHOMOrMUYEeCKOro (hakynbTeTa, PakynbTeTa netare/bHbIX
annapartos, (hakynbTeTa aHepreTukM / HoBocmO. roc. TexH. yH-T ; [cocT.: H. B. MnoTHWKoBa 1 ap.]. -
Hosocubupck, 2017. - 19, [3] c. : un.. - Pexxkum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000235250

CemecTp: 5
10, 12, 13, 14,
1 |PI3 15, 16,17, 4,5, |43 5
8,9

BbinonHeHue n 3awmTa 3 3a4HNUIA pacyeTHO-rpaduryeckoin paboTsl: ccnefoBaHne crnoco60B TEPMUYECKON
06paboTKM ANA NOBbLILLIEHWS KOHCTPYKTUBHOM MPOYHOCTY AeTa/v . METOAMYECKME YKa3aHMs K
nabopatopHoit pabote Ne 3 no Kypcy "MaTepuanosegeHune™ ans MexaHUKO-TEXHOIOMMUYECKOro (hakynbTeTa,
(hakynbTeTa leTaTe/IbHbIX annapaTos, (hakKy/ibTeTa HEPreTUKN JHEBHOro 06yyeHmns / HoBocu6. roc. TexH.
yH-T ; [cocT.: A. V. CmupHoB, E. A. [Ipo6as3, A. A HukynuHa). - Hosocmbumpcek, 2017. - 25, [1] c. @ wn.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000235241 NnoTtHmkosa H. B. HoBble
Kepamuyeckme MaTepuanbl [ONeKTPOHHbIN pecypc] : 3NeKTPOHHbIN y4ebHO-MeTOoANYECKUIA KoMMeKe / H.
B. MnoTHMKOBa ; HOBOCKG. roc. TexH. YH-T. - HoBocubmpck, [2016]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000230317. - 3arn. ¢ akpaHa. LIBeTHble MeTa/I/bl 1 CN/Iasbl.
PeKpUCTa/INN3aLMOHHDBIN OTXXUT : METOLNYECKME YKa3aHUA K BbINO/IHEHUIO 1abopaToOpHbIX paboT Ne 5 1 6
no gucumninHe "MatepuanosefeHune” 41 MexXaHUKO-TEXHOIOrMYECKOro (hakynbTeTa, (hakyibTeta
neTaTenbHbIX annapartos, hakynbTeTa 3HepreTuku / HoBocm6. roc. TexH. yH-T ; [cocT.: E. A. [po6ss3, A. A.
HukynuHa, H. C. Ctykauesa]. - HoBocmbumpcek, 2017. - 22, [2] c. : un.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000235238 OpraHusalms camoCTOATeIbHOM paboTbl CTYAEHTOB
HoBOCMGMPCKOTO rocyfapCTBEHHOIO TEXHUYECKOr0 YHUBEPCUTETA | METOAMYECKOE PYKOBOACTBO /
HoBocKb. roc. TexH. yH-T ; [cocT.: KO. B. HukutuH, T. KO. CypHuHa]. - HoBocnbumpck, 2016. - 19, [1] c. :
Tabn.. - Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234042 HukynuHa A. A.
KoMNo3unumMoHHbIe MaTeprasibl Ha OCHOBe TUTaHa [ONeKTPOHHbIN pecypc] : 3NeKTPOHHBIV
y4ebHO-METOANYECKMIA KOMNEKC [AN5 CTYAeHTOB Mo HanpasneHuam 150100 - MaTepuanosefieHune n
TexHonorum matepuanos, 152200 - HaHouHxeHepus] / A. A. HukynuHa, H. B. MNnoTHrKoBa ; HoBocwG6.
roc. TexXH. yH-T. - HoBocnbupck, [2014]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000185057. - 3arn. ¢ sKpaHa.

10, 11, 12, 13,
2 |loaroToBKa K 3aHATUAM 14, 15, 16, 5, 8, |8 0
9

paboTa C KOHCMEKTOM NeKUMIA, NOArOTOBKA K KOHTPO/IbHbIM paboTam: OpraHusaums camocTOATe/IbHOW
paboTbl CTyAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOIO TEXHUYECKOIO YHUBEPCUTETA | METOANYECKOE
pykoBoacTBo / HoBocK6. roc. TexH. yH-T ; [cocT.: KO. B. HukntuH, T. FO. CypHuHa]. - HoBocnbupck, 2016.
- 19, [1] c. : Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234042 MnoTHu1KoBa H.
B. MatepuanoesieH1e [Dn1eKTPOHHbIN pecypc] : aNeKTPOHHbIN y4ebHO-MeToAnYecKuniA komnneke / H. B.
MnoTHuKoBa ; HoBoCKG. roc. TexH. yH-T. - HoBocnbupck, [2017]. - Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000235340. - 3arn. ¢ sKpaHa.




10, 11, 12, 13,
3 |MoarotoBka K atTecTauun 14, 15, 16, 5, 8, |29 3
9

YTeHVe KOHCMEKTOB NIeKLMiA, y4ebHOI 1 Hay4HOI nnTepaTypbl: ViccnegoBaHune Cnocob0B TePMUYECKON
06paboTKM 415 MOBbILLIEHWNS KOHCTPYKTUBHOW NPOYHOCTU AeTa/In : METOANYECKME YKa3aHUsA K
nabopatopHoi pabote Ne 3 no Kypcy "MaTepuanosefeHune™ ans MexaHUKO-TEXHOMOMMYECKOro hakybTeTa,
(hakynbTeTa fieTaTeNlbHbIX arnnaparos, (haky/bTeTa 3HepreTUKN HEBHOro 06yyeHns / HoBOCKO. roc. TexH.
yH-T ; [cocT.: A. V. CmupHoB, E. A. [Ipo6as3, A. A HukynuHa). - Hosocmbumpcek, 2017. - 25, [1] c. @ wn.. -
Pexxum pocTyna: http://elibrary.nstu.ru/source?bib_id=vtls000235241 Konn4yecTBeHHbI aHanM3 ypaBHEHWS
KOHCTPYKTUBHOM MPOYHOCTY YINePOAUCTbIX CTas1ei Noc/e 06beMHOr0 YNPOUHEHMS : METOANYECKMNE
yKa3aHus K BbINOIHEHWIO nabopaTopHoli paboTsl gns MT® / HoBocub. roc. TexH. yH-T ; [cocT. J1. W.
TywwuHckuid, A. B. Mnoxos, N. A. bataes]. - HoBocnbupck, 2006. - 29, [1] c. : un.. - Pexxum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2006/06_Tuschinski.rar MnoTHmMkosa H. B. HoBble
Kepammyeckne MaTepuanbl [ONeKTPOHHbIN pecypc] : 3NeKTPOHHbIN y4ebHO-MeToAMYECKUIA Komneke / H.
B. MnoTtHWKoBa ; HoBOCKG. roc. TexH. yH-T. - HoBocnbumpck, [2016]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000230317. - 3arn. ¢ akpaHa. ViccrefoBaHve CTPOEHNS MeTaINI0B U
CMNaBOB METOAAMM MaKpo- 1 MUKpOaHan3a : MeTOAMYeCKMUe yKkasaHusa K nabopaTopHoi pa6ote Ne 1 no
Kypcy "MaTtepnanosefeHune” ans 2 kypca MT® un 1 kypca ©S1A aHeBHOro 06y4eHns / HoBocmb. roc. TexH.
yH-T ; [cocT. H. B. MnoTHuMkKoBa u gp.]. - Hoocubupck, 2007. - 14, [1] c. : un.. - Pexxum gocTtyna:
http://www.library.nstu.ru/fulltext/metodics/2007/3355.rar LiBeTHble MeTan bl 1 CMN/aBbl.
PeKpUCTa/INN3aLMOHHDBINA OTXXUT : METOANYECKME YKa3aHUA K BbINO/IHEHUIO 1abopaToOpHbIX paboT Ne 5 1 6
no gucumnivHe "MatepuanosefeHune” 415 MexaHUKO-TEXHOIOrMYECKOro (hakynbTeTa, hakynbTeTa
neTaTe/bHbIX annapaTos, PakybTeTa 3HepreTukn / HoBocm6. roc. TexH. yH-T ; [cocT.: E. A. Ipo6ss, A. A.
HukynuHa, H. C. Ctykauesa]. - HoBocmbmpcek, 2017. - 22, [2] c. : un.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000235238 OpraHusaLms camoCToATeIbHO paboTbl CTYAEHTOB
HoBOCMGMPCKOTrO rocyapCTBEHHOrO TEXHUYECKOr0 YHUBEPCUTETA | METOAMYECKOE PYKOBOACTBO /
Hosocub. roc. TexH. yH-T ; [cocT.: KO. B. HukutuH, T. KO. CypHuHa]. - Hosocnbupck, 2016. - 19, [1] c. :
Tabn.. - Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234042 MnotHnkosa H. B.
MartepranoBefieHne [3neKTPOHHBIA pecypc] : 3NeKTPOHHbIA yuebHO-MeToAMYecKuiA Komnnekce / H. B.
MnoTHuKoBa ; HoBoCKG. roc. TexH. yH-T. - HoBocnbmpck, [2017]. - Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000235340. - 3arn. ¢ akpaHa. V3y4yeHvie guarpaMmbl COCTOAHNSA
CrM/1aBOB CUCTEMbI ")KeNe30-LeMeHTUT" : METOAMYECKIME YKa3aHWs K nabopaTopHoli paboTe Ne 2 no Kypcy
"MartepuanoBefeHune” 415 MexaHUKO-TEXHOOrMYECKOro (hakynbTeTa, (hakyibTeTa fneTare/lbHbIX
annapatoB, hakynbTeTa 3HepreTuKM / HoBoCKG. roc. TexH. yH-T ; [cocT.: H. B. MnoTHWMKoBa 1 ap.]. -
Hosocunbupck, 2017. - 19, [3] c. : un.. - Pexxum focTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000235250 HukynuHa A. A. KOMNO3MLUMOHHbIE MaTepuasibl Ha
OCHOBe TUTaHa [SNeKTPOHHBINA pecypc] : 3NeKTPOHHbIN y4e6HO-METOANYECKUIA KOMMNEKC [ANs CTYAEeHTOB
no HanpasneHusm 150100 - MatepuanoBeaeHme 1 TeXHONOrMmM matepuanos, 152200 - HaHouHXeHepus] /
A. A. HukynuHa, H. B. MnoTHuKoBa ; HoBocK6. roc. TexH. yH-T. - HoBocnbupck, [2014]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000185057. - 3arn. ¢ aKpaHa.

5. TexHonormnsa oby4veHuns

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYaIOLLIMXCS, & TAKXKe NPOBeAeHUS
KOHCY/NbTaLMiA NPUMEHSIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMoru (Tabn. 5.1).

Tabnmuya 5.1
[JedATtenbHoCcTb VHhopmauoHHO-KOMMYHMKaLUNOHHbIE TEXHOIOM NN
MHthopmmpoBaHue e-mail
KoHCynbTMpoBaHue e-mail
KoHTposib e-mail

Pa3meLLieHne yUeBHbIX

MaTepu1anos 9bC




Tabnmuya 5.2

AKTVBHbIE 1 MHTEPAKTVBHbIE DOPMbI MPOBEAEHUS 3aHATUI

Ne HanmeHoBaHMe akTUBHbBIX (hopM Kope! q)OpMMpyelV'b'X
KOMMeTEHL I
1 | Awnckyccus OrK.5; MK.12;

®opmupyembie yMeHHsi: 312. 3HaTh MPUPOAY U CBOKMCTBA MATEPUAJIOB, & TAKKE METOIbI UX
00paboTku; 327. 3HaTh OCHOBHBIE KJIACCHl MATEPHUAJIOB, UCIIOb3YEMbIX ISl H3TOTOBJICHHUS
00BEKTOB MaTEPUATTBHOTO MUPA, MATEPHAIIOB, ONPEEIISIOIINX KIaCCU(UKATHOHHBIE TIPU3HAKH
XYZI0’KECTBEHHBIX MAaTEPHAJIOB, UCTIONIB3YEMBbIX ISl XyI0KECTBEHHO-TIPOMBIIIJIEHHON TTPOIYKIIUH;
y18. ymeTs ocymiecTrisITh Ha Oase TpeOyeMbIX (PU3UKO-XUMHUYECKHUX U MEXAHUYIECKHX
XapaKTEepPUCTHK BbIOOp MaTeprasa U TeXHOJIOIMH ero 00paboTKH, KOTOphle 00ecreuyruBaroT
COBpPEMEHHBIN JU3aiH TOTOBOH MPOMYKIHH; 4. YMETh OCYIIECTBIIST IMyTH (hOPMHUPOBAHUS
CTPYKTYPBI M KOMIUIEKCA CBOMCTB ISl MaTEPUAJIOB KaXKIOTO Kjiacca

Kparkoe onucanue npumeHeHus: 3aniuTa J1adopaTopHbBIX padot B popme nuckyccun

6. MpaBuna aTTecTaymm 06y4atoLLMXCs Mo y4ebHO ANCUUNINHE

[ns atTecTaymm obyvarowmxca no AUCUMNINHe Ucnosnb3yeTcs 6anbHO-peiTUHIOBas cucTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKWN MO TPaaMLMOHHON LWKane n 15-ypoBHeBoi ECTS.

KpaTkast nHchopmaums o bPC npusegeHa B Tabn. 6.1.

Tabnuua 6.1
MuH. o
OueHvBaeMble BUAbI JeATe/IbHOCTU 06yyaroLmxcs 62 MakcuMasibHbIin 6ann
CewmecTp: 4
Iloozomoera k 3aHAMUAM: 0
Jlabopamopnasi: 19 40
PI'3: 19 40
3auem: 12 20
KoHTponmpytowye matepuasbl - TeCTbI
CewmecTp: 5
Iloozomoexra k 3aHAMUAM: 0
Jlabopamopnas: 14 30
PI'3: 14 30
Oxzamen: 22 40

KOHTponmpytoLLye MaTepuaibl - TECTbl

B Tabnuue 6.2 npenctasieHO COOTBETCTBYE (POPM KOHTPO/IA 3a5B/IiEMbIM TPebOBaHUAM K
pesynbTaTam 0CBOEHWS AUCLUMVHBI.

Tabnuua 6.2
Koge! DopMbI KOHTPONSA
KOMMETEH
< Pe3synbTaTbl 06y4eHMs
L 3awmTa
droc Pr3 3ayeT |9ksameH
OMMK.5 | 312. 3HaTb NpUpOAY 1 CBOICTBA MaTeprasioB, a Tak)Ke MeTOAbI X 06paboTKM + +
y4. yMeTb OCYLLECTBSATL MNYTU POPMUPOBAHNS CTPYKTYPbI M KOMI/IEKCA CBOWCTB Ans + +
MaTepuanoB KaXAoro Kiacca




327. 3HaTb OCHOBHbIE KNacChl MaTeprarnos, UCMo/b3yeMblX A1 U3rOTOBNEHUS
0GbEKTOB MaTepuanbHOIro MMPa, MaTepranos, ONPeAensIoLIMX KNaccudUKaLyoHHbIe
MPU3HAKM Xy[O0XECTBEHHbIX MAaTEpPUasoB, UCMONb3yeMbIX /15
XY/J0XXECTBEHHO-NPOMBbILLITEHHOI NPOAYKLAN

MK.12

y18. ymMeTb OCYLLECTBNSATb Ha 6a3e TPEBYEMbIX PUINKO-XUMUUYECKX N MEXaHNYECKMX
XapaKTepUCTMK BbIOOP MaTepuana n TEXHOMOTUM ero 06paboTKM, KOTopble + +
obecneunBaloT COBPEMEHHbI AM3aiitH roTOBOM NPOAYKLMU

®OH/, OLIEHOYHBIX CPEACTB MO AMCLIMMIHE NPeACTaBNeH B NpunoXeHnun Ne 1 K paGoyel
rnporpavme.

7. lutepatypa

OcHoBHasa nuTepaTypa
1. MarepuasioBeieHre U TEXHOJIOTHSI METAIUIOB | yueOHuK yist By30B / [I. I1. @etucor u ap.] ; mox
pen. I'. I1. @etucona. - M., 2007. - 861, [1] c. : un., Tabm.
2. boumapenko I'.I". OcHOBBI MaTepuaioBeneHus [ DIeKTPOHHBIH pecypc]: yueOHuk/ bonmaperko
I'T., Kabanosa T.A., Peibanko B.B.— Dnexktpon. TekctoBbie fanuasie.— M.: BUHOM.
Jlabopatopus 3nanui, 2015.— 761 ¢.— Pexum goctyna:
http://www.iprbookshop.ru/37076 html.— 3BC «IPRbooks»

3. borogyxoes C.H. Kypc matepuanioBeneHus B BOIPOCax U OTBETaxX [DJIEKTPOHHBIN pecypc]:
yuebHoe nocobue/ boronyxos C.H., Cuntoxun A.B., Koszux E.C.— DekTpoH. TEKCTOBbIE
nanHeie.— M.: Mamunoctpoenue, 2014.— 352 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/52114 html.— 3BC «IPRbooks»
4, Yuneam /1. Kanmucrep Marepuanopenenue. OT TEXHOJOTUH K TIPUMEHEHUIO. MeTalibl,
KepaMuKa, MoiMMepsl [ DeKTpoHHsI pecypc]: yuebnuk/ Yunesam JI. Kammucrep, dasun JIx.
PetBuu— DnextpoH. TekcToBbie nanHbie.— CII6.: Hayunbie ocHOBBI u TexHonorun, 2011.— 896
c.— Pesxum noctyna: http://www.iprbookshop.ru/13216.html.— 9BC «IPRbooks»
5. Conuuer HO.I1. Marepuanosenerue [DneKTpoHHBIN pecypc]: yueOHuk miis By30B/ CoHIIEB
FO.I1, Mpsixur E.U.— Dnextpon. Texcroseie nanusie.— CI16.: XUMU3 AT, 2014.— 784 ¢.—
Pesxxum noctyma: http://www.iprbookshop.ru/22533 . html.— 9BC «IPRbooks»
6. Konecos C. H. MarepuanoBeneHre U TEXHOJIOTHSI KOHCTPYKLIHOHHBIX MAaTEPHAJIOB : [y4eOHHK
IUTSL JIEKTPOTEXHUUECKUX U 3JIeKTpoMexaHndyeckux crniennanbaocreii By3oB] / C. H. Konecos, U
C. Konecos. - M., 2007. - 534, [1] c. : un., Tabu.. - ABT. yKa3aHbI Ha ITep..
7. baraes B. A. MaTepuaibl ¢ HIHOKPUCTATMYECKOU CTPYKTYpoOii : yueOHoe rmocodue / B. A.
Baraes, 3. b. baraepa ; HoBocu®6. roc. Texs. yH-T. - HoBocubupck, 2007. - 262, [1] ¢. : WL, CXEMBL
- Pesxum moctyna: http://www. ciu.nstu.ru/fulltext/textbooks/2007/bataev.pdf. - UnHOBarmonHast
obpasoBarensHas nporpamMa HI'TY "Bricokue Texunomorun".

[ononHnTenbHas nnTepaTypa

1. l'ynse A. I1. Meramnosenenue : yueOnuk st By30B / A. IL T'ynsies. - M., 1986. - 542 ¢. : wn,
CXEMbI

2. T'ynseB A. I1. Tepmuueckas odpadotka cranu / A. I1. I'ynses. - M., 1960. - 495, [1] ¢. : n.

3. bartaer B. A. MeTozpl CTPYKTYPHOTO aHAIM3a MATEPUATIOB U KOHTPOJIS KAYECTBA ETANICH |
yuebHoe mocodue / B. A. Bartaes, A. A. baraes, A. I1. Anxumos. - HoBocubupck, 2006. - 219 ¢. :
ui.. - Pexxum nocryna: http://www.ciu. nstu.ru/fulltext/textbooks/2006/bataev.pdf

4. MarepuayioBeieHre U TEXHOJIOTUsI KOHCTPYKLIMOHHBIX MaTepuasos : yueOHuk / [B. B.
ApszamacoB u ap.] ; mox pen. B. b. Apzamacosa, A. A. Uepenaxuna. - M., 2009. - 446, [1] c. : un.

5. Marepuanoeenenue | yueOHUK 1ist By30B / [B. H. Apsamacos u mp.]. - M., 2002. - 646 c. : un.

6. Marepuanosenenue : yueOHUK 115 By30B / [B. H. Apsamacos u ap.]. - M., 2005. - 646 c. : un.

NHTepHeT-pecypchl




1. bubnmuorexa 'OCToB 1 HOpMATHUBHBIX JOKYMEHTOB [ DJIeKTPOHHBIN pecypc]. - Pexxum moctymna:
http://libgost.ru. - 3aru. ¢ sxpana.

2. OBC HI'TV : http://elibrary.nstu.ru/

3. SpringerMaterials [Dnextponnsrii pecypc]. - Springer International Publishing, 2016. - Pexxum
noctyma: http://materials. springer.com. - 3aru. ¢ 3KpaHa.

4. OBC «H3marensctBo Jlauey : https://e lanbook.com/
5. OBC IPRbooks : http://www.iprbookshop.ru/
6. OBC "Znanium.com" : http://znanium.com/

7.

8. MeToauyecKoe 1 NporpaMMHoe obecreyeHme

8.1 MeTopaMyecKoe obecneyeHne

1. IInotaukosa H. B. Martepuanosenenue [ DIeKTpOHHBIHN pecypc] : 3JeKTPOHHBINA
yueOHo-MeTonuueckuii komruieke / H. B. IlnotHukosa ; HoBocu0. roc. TexH. yH-T. - HoBOCHOHUPCK,
[2017]. - Pesxum moctyma: http://elibrary nstu.ru/source?bib_id=vtls000235340. - 3arn. ¢ skpaHa.

2. Opranuzanus caMOCTOATENbHON paboTe! cTyneHToB HoBOCHOMPCKOro rocyAapCTBEHHOTO
TEXHHUYECKOTO YHUBEPCHUTETA | MeTOanUYeCKoe pykoBonctso / HoBocu®. roc. TexH. yH-T ; [cocT.: FO.
B. Huxutun, T. FO. Cyprunal. - HoBocubupck, 2016. - 19, [1] ¢. : Tabn.. - Pesxxum goctyna;
http://elibrary nstu.ru/source?bib_i1d=vtls000234042

3. LIseTHbIe MeTAJUIBI U CTUTABLI. PeKpUCTAITM3AlIMOHHBIN OTKUT | METOAUYECKHE YKa3aHUS K
BBITIOJIHEHHIO J1abopaTopHbIX paboT Ne 5 u 6 nmo aucuuruae "Marepuanosenenue” mist
MEXaHHUKO-TEXHOJIOTUYeCKOro (axynereTa, (PaKyIbTeTa JIeTaTeIbHBIX annapaTos, GaKyabTeTa
snepreruku / HoBocub6. roc. TexH. yu-T ; [cocT.: E. A. [Ipo6s3, A. A. Huxynuua, H. C. Ctykauesa].
- HoBocubupck, 2017. - 22, [2] c. : un.. - Pexxum mocTyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000235238

4. Uccnenoranue criocoO0OB TepMHUIECKOM 00paOOTKH /1JIsk MOBBIMIEHUS KOHCTPYKTHBHOM
MPOYHOCTH AETAJIH | METOIHUECKHUE YKa3aHus K jadopaTtopHoii padore Ne 3 mo kypcy
"MarepuanoseneHue" A MEXaHHKO-TEXHOIOTMUEeCKOro daxynbreTa, paKyapTeTa JeTaTebHbIX
amrapatoB, (pakysbTeTa S3HepreTuku AHeBHOro oOydenus / HoBocub. roc. TexH. yH-T ; [coct.: A. H.
Cwvmphos, E. A. [Ipo6s3, A. A Hukynuna]. - HoBocubupck, 2017. - 25, [1] c. : wn.. - Pexxum
nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000235241

5. KonuuecTBeHHbIN aHAIN3 ypaBHEHUS KOHCTPYKTUBHOMN MPOYHOCTH YTIIEPOAUCTBIX CTAJIEH MOCce
00BEMHOTO YITPOUYHEHUS | METOAHUECKHE YKA3AHHUS K BBITOJTHEHHIO JTAOOPATOPHOM paboThl 1ist
MT® / HoBocub. roc. TexH. yH-T ; [coct. JI. . Tymunckuii, A. B. Ilnoxos, K. A. Baraes]. -
Hosocubupck, 2006. - 29, [1] ¢. : mi.. - Pesxum poctyna:

http://www library nstu.ru/fulltext/metodics/2006/06 Tuschinski.rar

6. UccnenoBanue CTpOEHUS METAJIJIOB U CIJIABOB METOIAMH MAKPO- M MUKPOAHATH3A :
METONUYECKHe ykazaHus K jjaboparopHoii padote Ne 1 mo xypcy "Marepuanosenenre” s 2 Kypcea
MT® u 1 xypca ®JIA nueBHOro 00yuenus / HoBocu6. roc. Texu. yH-T ; [coct. H. B. [TnoTtHrkoBa 1
ap.]. - Hopocubupck, 2007. - 14, [1] ¢. : un.. - Pexxum gocrymna:

http://www. library.nstu.ru/fulltext/metodics/2007/3355 .rar

7. U3yueHue quarpaMMbl COCTOSIHHS CTLIABOB CHCTEMBI " JKEIE30-LIEMEHTHUT' | METOIUUECKHE
ykasaHus K jaboparopHoit padote Ne 2 no kypey "Marepuanosenenue" mis
MEXaHHUKO-TEXHOJIOIHYeCKOro akynbTeTa, paKyapTeTa JeTaTeIbHbIX anmnapaTos, GpaKyabTeTa
snepreruku / HoBocub. roc. Texu. yH-T ; [coct.; H. B. ITnotaukosa u ap.]. - HoBocubupck, 2017. -
19, [3] ¢. : un.. - Pexxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000235250



8. I[TnotHukosa H. B. HoBble kepamuueckue Mateprasibl [ DJIEKTPOHHEIN pecypc| : 3JIeKTPOHHBII
yueOHo-MeTonuueckuii komruieke / H. B. IlnotHukosa ; HoBocu0. roc. TexH. yH-T. - HoBocHOHUPCK,
[2016]. - Pesxum goctyma: http://elibrary nstu.ru/source?bib_id=vtls000230317. - 3arn. ¢ skpaHa.

9. Hukynmura A. A. KoMITo3uimoHHbIE MaTepHraibl HA OCHOBE TUTaHA [ DNeKTPOHHBIN pecypc] :
SJIEKTPOHHBIN Y4eOHO-METOOUYIECKHII KOMITIEKC [IUIsl CTyeHTOB 110 HampasjieHusM 150100 -
MarepuanoseneHue u TexHonoruu Mmarepuaiion, 152200 - Hanounskenepus| / A. A. Hukynuna, H.
B. ITnotHukoBa ; HoBocub. roc. TexH. yH-T. - HoBocubupck, [2014]. - Pexum mocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000185057. - 3ars. ¢ sxpana.

8.2 CneupnannanpoBaHHoe NporpaMmmHoe o6ecrneyeHme
1 Microsoft Office
2 Windows

9. MaTepuranbHO-TeXHMYECKOe 06ecrneyeHmne

IMpe3eHTaLUMOHHOe 060pya0BaHMe

Ne HanmeHoBaHue Ha3HaueHue

1 |lNpe3eHTaUMOHHOE 060pYyaOBaHME UTeHune nekuui
(My/nbTUMeLMA-MPOEKTOP, 3KPaH, KOMMNbIOTEP
AJ19 ynpas/ieHuns)

2 |Mukpockon "AkcuosepT 40 MAT" MpoBeaeHve nabopaTopHbIX paboT

3 |9nekTponeyb nabopatopHas SNOL 7.2/1100 |MpoBeaeHve nabopaTopHbIX paboT
Cc Tepmonapoi Trna "TXA"

4 | 3nekTtponeyb nabopatopHas SNOL 7.2/1100 |MpoBeneHve nabopaTopHbIX paboT

5 |Teepgomep umdpoBoli Poksena ,tun MpoBeaeHve nabopaTopHbIX paboT
600MVD
KomnbloTepHbI Knace
Ne HanmeHoBaHWe HasHa4yeHune
1 |KomnbtoTepHblil kKnacc (KomnbioTepsbl MpoBeAeHVe 3a4eTa 1 IK3amMeHa

006befJMHeHbI B /TOKa/IbHYHO CETb C BbIXOAOM B
Internet )




denepanbHOE rOCyIapCTBEHHOE OIOPKETHOE 00pa30BaTENIbHOE YUPEkKACHUE
BBICLIETO 00pa30BaHUs
«HoBocubupckuii rocy1apCcTBEeHHBI TEXHHUECKUH YHUBEPCUTETY

Kadenpa marepuanoBeeHusi B MAITUHOCTPOCHHUH

“YTBEPXJIAIO”

JJEKAH MT®

K.T.H., fjo1ieuT B.B. Samonscxuii
[13 2" r.

O®OH/] OUEHOYHLBIX CPEJICTB

YYEBHOU JUCHUTNJIAHBI

MarepuaJioBenenue
ObpazoBatenbHas nporpamma: 29.03.04 TexHOMOTUs Xy10’KEeCTBEHHON 00pabOTKH MaTepHalIoB,
npodmith: TeXHOTOTHS XyI0KECTBEHHON 00pabOTKM METAIITUIECKIX MaTEPHAIIOB

HoBocubupck 2017



1. OO000meHHas1 CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI
O6o0menHas cTpykTypa (oHAAa OLCHOYHBIX CPEACTB MO JAUCHUIJIMHE  MarepuaioBeaeHue
npusezeHa B Tabnure.
Tabnuna

Tanbl OMEHKH KOMIETeHIHH

Iloka3arenu
chopMUpPOBAHHOCTH Meponpusitust
Popuupyevre KOMIIeTeHI Ui Tembl TEKylero IIpomexyTounas
KOMIETEHIINH (3HAHMSL, yMeHHs1, KOHTPOJISI aTrecranus (3K3amMeH,
HABBIKH) (kypcoBoii mpoeKT, 3a4er)
PI'3(P) u op.)
OIIK.5 roToBHOCTE  |312. 3HaTH NPUPOY U |BiMsHUE yriaepoaa u npumeceit |PI'3, 4 cemectp, 1-3|3auer, Borpocs! 1-13,
IPUMEHSTh 3aKOHBI | CBOMCTBa Ha CBOICTBA yrIepoAUCTON 3aaHue; 5 24-62
(yHIaMEHTaNbHBIX M |MAaTEPHUAIIOB, a TAKXKE |CTaIH; KIacCH(UKaLNsI cemecrtp, 1-3
NPUKJIAJHBIX HAYK ~ |METOJBI UX YIIEPOJUCTBIX CTaNeH; 3aJaHue
JUIs BEIOOpa 00paboTKH yriiepoucTasi cTajib 00IIero

MaTepHaIOBEIUECKO Ha3HaueHUs (CBOWCTBA,
i1 6a3bl 1 MapKHpPOBKa); HarapTOBaHHAs
TEXHOJIOTHYECKOTO cTanb (CBOWCTBA, MAPKUPOBKA);

IIVKJIa N3TOTOBJICHHS
TOTOBOH NMPOAYKINU

JICTOBAS CTallb ISl XOJIOAHON
IITaMITOBKH (CBOWCTBA,
MapKHUpPOBKa); aBTOMAaTHBIE
CTanu (CBOWCTBA, Map-KUPOBKa),
mporiece rpapUTU3aIuy;
CTPOEHHUE U CBOMCTBA YyT'YHOB;
BIIUSHUE YIUIEPOJa U IpUMeEcei
Ha CBOMCTBA YyT'yHOB;
CTPYKTYpa uyryHa; (OpMbI 1
pa3Mepsl rpadUTHBIX
BKJIFOUCHHH M MX BIMSHUE Ha
MEXaHWYECKHE CBOHCTBA
YYT'yHOB; CTaHIapTH3ALMS U
MapKHUpPOBKa IyTyHOB;
SKOHOMHYHOCTH IPUMEHEHUS
YYT'yHOB B MAalIMHOCTPOSHHUU
3Ha4YeHUE JTMHUNA U obJacTei
JIMarpaMM; OCHOBHBIE
CTPYKTYPHBIE COCTaBIISIOIIUE
JKEJIe30yTIIEPOUCTHIX CILIABOB;
JarpaMma COCTOSTHHSI JKeJe30-
EMEHTHUT (MeTacTaOMIbHOE
COCTOSIHHUE); InarpaMmma
COCTOSIHUS JKene30-TpaduT
(cTabuIbHOE COCTOSIHHE).
HccnenoBanne ctpoeHus
METaJJIOB U CIIABOB METOAAMH
MaKpo- 1 MUKpOaHaJIn3a
HccnenoBanue CTpyKTypBl,
COCTaBa U CBOMCTB
KEeJIe30YTIICPOAMCTHIX CIUIABOB
METO/Ibl U3Y4EHHsI CTPOSHHUS
METaJJIOB (CBETOBAs,
JIEKTPOHHAsE MUKPOCKOITHS,
PEHTIEHOCTPYKTYPHBIH aHAIN3);
UCTIBITAaHHUSI MEXaHUYECKUX
CBOMCTB; HCITBITAHUS
JIOJITOBEYHOCTH; OCOOEHHOCTH
HCTIBITAHUH MEXaHUYECKUX
CBOMCTB IIPY HU3KUX
TeMIlepaTypax; crielianbHble
METOBI UCTIBITAHUH;
Hepa3pyILIaoe METOIbI
KoHTpoJs1. HayuHo-
TEXHUYECKUH ITPOTPecc U ero




TJIaBHBIE COCTABIISIIOIINE.
Knaccugukanus MeTamios.
Oburre cBOMCTBA METAIIIIOB U
criaBoB. Kpucramnaeckoe
CTPOCHHE MaTEPHAIIOB.
PeanvHOe cTpoeHue
METATMYECKUX MaTepHajIoB.
OOriee noHsTHE
KOHCTPYKIIMOHHOTO MaTepuaa.
PaboTbl oTeueCTBEHHBIX 1
3apyOCIKHBIX YUCHBIX B 00JaCTH
Matepuanosenenus (M.B.
Jlomonocos, I1I1. Arocos, JI.K.
UYepnos, I'.B. CamcoHOB,
Jlenedyp, Tpooct, Copbu u ap.).
MTOHATHE KPUCTAJUTU3AIIH
(>xuaKOCTH TBEpIoOe, ra3
KHUIKOCTh TBEPIOE, Ta3
TBEp/OE, TBEPJOE TBEPJOE);
9HEPreTUYECcKHe yCIOBHS
Ipolecca KpUCTaNIM3aluH;
KHHETHKa ITpolecca
KPHUCTaJUTU3alHU METAIIOB 1
CITAaBOB; ITOCTPOCHHE M aHAIIN3
KPHUBBIX OXJIAXKICHUS;
JriarpaMMa COCTOSTHHS YHCTOTO
Be-IIecTBa, (hopma
KPHUCTaJUTHIECKUX 00pa3oBaHMUeE;
CTPOCHHUE CIHUTKA; IPEBPALICHHUS
B TBEPAOM COCTOSAHUU,
AJJIOTpONHA; MAarHuTHBIC
NpeBpallieHus. NpaBuio ¢as;
9KCIIEPUMEHTAIILHOE
IIOCTPOCHUE THArPaMM
COCTOSAAHUA,; AUarpamMma
COCTOSIHUS JIJIsI CIUIaBOB,
00pa3yIomuX MeXaHUIeCKUe
CMECH U3 YUCTHIX KOMIIOHEHTOB;
MIPAaBUJIO OTPE3KOB; C
HEOTpaHUYECHHON
PacCTBOPUMOCTBIO; C
OTpaHUYEHHOUN
PacTBOPUMOCTBIO B TBEPIOM
COCTOSIHUH;, 00pa3yIoLx
XUMHNYCCKUEC COCOAUHCHUA,
KPUCTAJIM3alUs CIUIaBOB B
HEPaBHOBECHBIX YCIIOBHSIX;
MPAaKTHIECKOE 3HAYCHHE
JarpaMM COCTOSTHHN IS
aHa3a M COBEPIICHCTBOBAHHUS
TEXHOJIOTHYECKUX TPOIIECCOB Ha
TIPOU3BOJICTBE; CBS3b MEXITY
CBOMCTBAMM CILJIABOB U TUIIOM
auarpaMMbl COCTOAHMA.
MPU3HAKH METAJLJIOB,;
KJaccuduKalys MEeTalIoB;
CYIIHOCTb aTOMHO-
KPHCTAJUTMYECKOTO CTPOCHHUS;
CTPOCHHE KPUCTAIUTHIECKUX
PELIETOK U UX OCHOBHBIE
rapamMeTpbl; METAUTNYECKUH
THII CBSI3H; TOIUMOP(U3M
METaJIJIOB; peajibHOE CTPOe-HUE
METATMYECKUX KPUCTAIIIOB;
kpuBast OuHra.
Pexpucramim3anuoHHbIN OTKUT
CBOMCTBa METAJIOB U CILJIABOB,;
yIpyrasi 4 IjIacTH4YecKas




nedopmanust; Xpyrkoe, BI3Koe U
YCTaJIOCTHOE Pa3pyIlICHHUE;
(hakTOPBHI, OIIPEEISIIOIIHE
XapakTep pa3pylIeHNUs]; HAKJIen
U pekpucTamm3anyd. (assl 1
CTPYKTYPHBIE COCTaBIISIOIIUE
METaTMYECKUX CIIJIABOB,;
OCHOBHBIE THITbI CTPYKTYP U
B3aUMO/ICHCTBUE KOMIIOHEHTOB
pu 00pa3oBaHUU
METATMYECKUX CIIABOB;
CTPOCHHUE U CBOICTBA TBEPABIX
pacTBOPOB 3aMEIIEHH,
BHEJIPEHHS U BEIYUTAHHS;
YCIIOBHUS B3aUMHOMN
pacTBOPHMOCTH KOMIIOHEHTOB
pu 00pa3oBaHUH TBEPIBIX
pacTBOPOB; XUMHUYECKHE
COE/IMHEHMUSI B CILIaBax;
CTpPOEHME U CBOMCTBA
MEXaHHYECKHX CMECEH;
AJIEKTPOHHBIE COSTMHEHUS;
¢a3er JlaBeca; (a3pl BHEIPCHUS;
T y3ns U ee MEXaHU3MBI.

OIIK.5

y4. ymeThb
OCYIIECTBIIATH Iy TH
(dopmMupoBaHUI
CTPYKTYpHI U
KOMILIEKCa CBOWCTB
JUISL MAaTEPHAJIOB
Ka)XJI0T0 KJlacca

BBIOOp TepMIIepaTyphl HarpeBa,
BPEMEHHU Harpesa Mo
Ppa3JMYHbIE BUABI TEPMUIECCKOH
00pabOTKH; 3aKAIOYHBIE CPEFI,
MIPOKAJIMBAEMOCTh, BHYTPEHHHE
HAaIpsDKEHNS; CIIOCOOBI 3aKalKH,
JedexTsl, BOSHUKAIOIINE IPU
3akanku Mccnenosanue
CHOCO0OO0B TEPMHUYECKOM
00pabOTKH ISl MOBBIIICHUS
KOHCTPYKTUBHOU IIPOYHOCTH
netanu KonndecTBEHHBIH
aHaIN3 ypaBHEHHS
KOHCTPYKTHUBHOH ITPOYHOCTH
YTJIEPOJUCTHIX CTaJel mocie
00BEMHOTO YIPOYHEHUS
PexpucrannuzainoHHbINA OTXKUT
CBOMCTBa METAJIOB U CIIABOB;
yIpyras u IjiacTuuecKas
nedopManus; XpymnKoe, BI3KOe u
YCTAJIOCTHOE Pa3pylleHHUE;
(bakTopbl, ONpeAeISIIOIINe
XapakTep pa3pyLIeHus]; HaKIen
U peKpHCTAIUIN3AIIHS.
TeMIlepaTypa 1 BpeMmsi;
KJIaccU(UKaIys BUIOB
TEPMUYECKOH 00pabOTKH;
YeThIpe OCHOBHBIX
MIPEBpAIlEHHs B CTallH,
MpeBpalleHus B CTAJIU [IPU
Harpese, 00Opa3oBaHHe
aycTeHnTa; 1 y3nOHHBIE
NpeBpalleH s ayCTeHUTA MTPH
OXJIAKACHHH CTaJM, AMarpaMmma
H30TEPMHUUYECKOTO MPEBPAIICHHs
ayCTEHHTA; MapTEHCUTHOE
IIpEBpaIleHHeE; IPOMEKYTOUHOE
(OeliHUTHOE) NpEBpAILCHHE;
MIPEBpaIleHHs IPH OTITYCKE;
TIpeBpalieHne
MIePEOXIIAXKICHHOTO ayCTEHUTa
[IPU HENPEPHIBHOM
OXJTKACHHUH; Tep-
MOKHHETHYECKHE JIUarpaMmbl

PT'3, 4 cemecTp,
3aJaHue 3

3ayer, Bompocs 14-23




NIPEBpAIlCHHs] ayCTEHUTA
YIIPOYHCHHE OBEPXHOCTH
METOJIOM IIACTHYECKOTO
ne(hOpMUPOBAHHS,
noBepxHocTHas 3akayka (TBY,
9JIEKTPOHHO-JIy4eBas,
Jla3epHas ); XUMHKO-
TepMHUYecKas 00padoTKa
(ueMeHTanus, a30THPOBAHHE,
LIMaHUPOBAHHUE, HOHHOE
azotupoBanue, nudy3noHHas
METaUTH3aLMs) ¥ UX BIUSHHE Ha
CBOWCTBA JeTajleh.

TIK.12/H1
CITOCOOHOCTH K
CHCTEMATH3alliN U
KIIacCU(UKAIIH
MaTepuanoB 1
TEXHOJIOTHYECKUX
MPOIIECCOB B
3aBUCHMOCTH OT
(yHKIOHAJIBHOTO
HA3HAYCHUA U
XYJI0KECTBEHHBIX
ocobeHHOCTEH
M3rOTaBIUBAEMOTO
o0BeKTa

327. 3HaTb OCHOBHBIE
KJIaCChI MaTepHAIIOB,
HCTIONB3YEMBIX IS
H3TOTOBIICHUS
00BEKTOB
MaTepHaLHOTO
MHpa, MaTCPHUAJIOB,
OTIPEICIISFOIIUX
KIaccu(PUKAIUOHHBIC
MPU3HAKK
XYJ0KECTBEHHBIX
MaTepHalIoB,
HCTIONB3YEMBIX IS
XYI0KEeCTBEHHO-
MIPOMBIIIJIEHHON
TIPOAYKITUHI

BIMSHHE YIIIEpoa U puMeceit
Ha CBOMCTBaA yriepoaucTon
CTaJH; KiIacCu()UKALINST
YIJIEPOJUCTBIX CTaJIEH;
YTIEPOIUCTAS CTATh OOIIETOo
Ha3Ha4YeHUs (CBOKCTBA,
MapKUpOBKa); HarapToBaHHasI
cTanb (CBOWCTBA, MapKUPOBKA);
JIUCTOBASI CTaNb AJIS XOJIOTHON
LITaMIOBKH (CBOHCTBA,
MapKHpOBKa); aBTOMATHEIE
cTanu (CBOWCTBa, Map-KUPOBKA),
npouecc rpadguTH3anuy;
CTPOCHHE U CBOICTBA YYT'YHOB,;
BIMSHHE YIIIepoa U mpumeceit
Ha CBOWCTBA UyT'YHOB;
CTPYKTYpa 4yryHa; (GOpMBI 1
pa3Mepsl rpadUTHBIX
BKJIFOUCHHH M MX BIIMSIHUE HA
MEXaHUYECKHE CBOMCTBA
YYT'yHOB; CTaHIApTH3ALMS U
MapKUPOBKa YYT'yHOB;
9KOHOMHUYHOCTb IPUMEHEHUS
YYT'yHOB B MAIIMHOCTPOCHHUN
W3yyenne quarpaMm cOCTOSTHUS
1 MUKPOCTPYKTYP IIBETHBIX
cmaBoB MccnenoBanue
CTPYKTYpBI, COCTaBa U CBOMCTB
KEJIEe30yTIIEPOANCTHIX CIUIABOB
KIaccu(UKaIHs IpUMecei;
BIIMSTHHUE 3JIEMEHTOB Ha
noauMOp(HU3M Kejie3a; BIUSHIES
JIETUPYIOIINX JIEMEHTOB Ha
beppuT; kapounHas dasa B
JITUPOBAHHBIX CTAJISIX; BIUSIHUAE
JIETHPYIOIMINX 3JIEMEHTOB Ha
MIPEBpAIlEHNs B CTallH;
KIaccu(uKanys 1 MapKupOBKa
JIETUPOBAHHBIX CTaJIeH,
TepMuIeckas o0paboTka
KOHCTPYKIIMOHHBIX CTaJei;
LIEMEHTYeMbIEe CTallH;
yITydIIaeMble CTaJH;
BBICOKOIIPOYHBIE CTaJIH;
CTPOMTEIIbHBIE CTAJIH;
apMaTrypHbIe CTaJIN; MPYKUHHASL
CTaJIb; IapUKOMOIINITHUKOBAS
CTab; 1e(EeKThl JETUPOBAaHHBIX
cTainei, THCTpyMEHTaJIbHbIE
CTaJIM TIOHM)KEHHOH
MIPOKaJIMBAEMOCTH;
WHCTPYMEHTAJIbHBIE CTaJIN
NOBBIIIEHHON IPOKAJIMBAEMOCTHU
(JlerupoBaHHEIE);
OBICTPOPEKYINHE CTAIH;

PI'3, 5 cemecTp,
3amadne Ne 2, 3

DK3aMeH, BOIIPOCHI28-
56




LITAMITOBBIE CTAJIN; TBEP/bIE
CIIIIaBbI KPUTEPUH
’KapOCTOMKOCTH U
XKAPOIPOYHOCTH; BIUSHHE
CTPYKTYpBI U COCTaBa Ha
XKAPOIPOIHOCTh MaTEpHaa;
KJaccu(UKaIys )KapornpovHbIX
CTaJIe; IICPIUTHBIE U
MapTEHCUTHBIE KapPOIPOYHbIE
CTaJIl; ayCTCHUTHBIC
JKapOIPOYHBIE CTAJIN;
CyHepcIUIaBbl (HUKENIEBBIE U
KOOAQJIbTOBBIC), TIOHATHE
KOPPO3HUH; BHIBI KOPPO3UH;
METO/IBI 3aIIUTHl OT KOPPO3HH;
KOPPO3UOHHOCTOMKHUE CTAIN U
CIIIIaBbI, H3HOCOCTOWKHE CTalN U
crutaBs (TpaduTH3NpOBaHHAS
CTaJlb, BHICOKOMapTaHIIOBUCTAs
CTaJb, HaIIaBOYHbIE
MaTepHalibl); MarHUTHBIE U
ANEKTPOTEXHUYECKUE CTAIH C
CILIaBbI; CBEPXMIPOBOJANMOCTL U
CBEPXIPOBOJIAIINE MaTEPUAIIBI;
CIIIIaBbI C OCOOBIMU TEIJIOBBIMHU
U YIPYTHMH CBOWCTBaMU;
METaJIbI C TTAMSTBIO (POPMBI;
panuanuoHHO-CTOHKHE
MaTepHalsl; aMOp(HbIC CIIIABbI;
HAHOCTPYKTYpUPOBaHHbIC
MaTepHallbl. COCTaB U CTPOCHUE
MIOJIMMEPOB; OCHOBHBIE CBOMCTBA
MTOJIUMEPOB; 001I1ast
XapaKTepUCTHKA IIaCTMACC;
TCPMOIIJIaCTUYHBIC TJIACTMACCHI;
TEPMOpPEAKTHBHBIC IIACTMACCHI;
PE3HHBI; KIIESIINE MaTepUaIbl;
JIAKOKPACOYHBIE MaTepHAJIbI;
CTEKJIO; JIPEBECHHA;
XJIAJIOCTOMKHE
HEMETaJUINYECKHEe MaTepHaIbl
Tepmudeckas o6paboTka
neGopMHUPYEMBIX
AJIFOMHUHUEBLIX CIIJIaBOB
TYTrOIUIaBKUE METAJIIBI U
CIIaBBI; TUTAH U €TI0 CIIJIaBbI,
MarHui 1 ero CIUIaBbl;
OepwIIMi 1 eTo CIIIaBbI;
QIIOMHUHUH €T0 CIIaBbl; ME/b U
€€ CIIaBbl.

[K.12/HN

y18. ymets
OCYIIECTBIIATH Ha

0a3e TpeOyeMbIX
(DMBHKO-XMMHYECKHIX
U MEXaHHMYECKHX
XapaKTePUCTUK
BEIOOp MaTepHana u
TEXHOJIOTUH €T0
00paboTKH, KOTOpBIE
obecrieunBaroT
COBPEMEHHBII
JU3aiiH TOTOBOM
MIPOAYKIIUH

BIIMSHHE YIIIepoa U rpumeceit
Ha CBOMCTBa yriepoaucTon
CTaIH; KJIacCU(HUKALIUS
YIIEPOAUCTBIX CTaJIEH;
yIIIepoaucTas CTaitb 00IIero
Ha3HaueHHs (CBOWCTBA,
MapKHpOBKa); HarapTOBaHHAs
CTaJb (CBOWCTBA, MAPKUPOBKA);
JIUCTOBASI CTaNb JJIS XOJIOTHON
IITaMIIOBKH (CBOMCTBA,
MapKHUpPOBKa); aBTOMaTHbIE
cTanyu (CBOWCTBa, Map-KHUPOBKA),
nporecc rpaduTH3auy;
CTPOEHUE U CBONCTBA YYT'YHOB;
BIIMSIHUE YIIIEpOJa U IpUMeceit
Ha CBOMCTBA YyT'yHOB;
CTPYKTypa 4yryHa; GOPMBI U
pa3Mepsl rpadUTHBIX

PT'3, 4 cemectp,
3aganue Ne 2

DK3aMeH, Bonpock 1-
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BKJIFOUCHHH M MX BIIMSIHUE HA
MEXaHUYECKUE CBOICTBA
YYT'yHOB; CTaHIApTH3ALMS U
MapKHUpPOBKA IyTyHOB;
9KOHOMHYHOCTH IPUMEHEHUS
YYT'yHOB B MAIIMHOCTPOCHHUN
W3yyeHune quarpaMm COCTOSIHUS
U MUKPOCTPYKTYP IIBETHBIX
CIIJIABOB KJIaCCU(PHKAIHS
IIpUMeceii; BIUsSHHUE 3JIEMEHTOB
Ha MOJIUMOP(U3M KeJle3a;
BIIMSTHHE JIETUPYFOLTHX
9JIEMEHTOB Ha (heppur;
KapOumHas ¢da3a B
JIETHPOBAHHBIX CTAJISIX; BIUSTHUC
JIETHPYIOMINX 3JIEMEHTOB Ha
MIPEBpAIEHNS B CTallH;
KIaccu(uKanys 1 MapKUPOBKa
JIETUPOBAHHBIX CTaJIeH,
TepMHUYecKas 00padoTKa
KOHCTPYKIMOHHBIX CTaJel;
LIEMEHTYEMbIE CTally;
yIy4IlllaeMble CTaJH;
BBICOKOIIPOYHBIE CTaJIH;
CTPOUTENBHBIC CTalIH;
apMaTypHbIE CTaJIN; MPY>KUHHASL
CTaJlb; MAapUKOMOIIHITHUKOBAs
CTanb; 1e(EKThI JETHPOBAaHHBIX
cTanei, THCTPyMEHTaJIbHbIE
CTaJIA IOHWKCHHOU
MIPOKaTNBAEMOCTH;
WHCTPYMEHTAIbHBIE CTAJH
MOBBIIIECHHON IIPOKAIUBAEMOCTHU
(JlerupoBaHHEIE);
OBICTPOPEIKYIIIHIE CTAIIH;
IITaMIIOBBIE CTAJIN; TBEPbIC
CIIIaBbI KPUTEPUH
XKAPOCTOMKOCTH 1
XKapPOIPOYHOCTH; BIUSIHHIE
CTPYKTYpBI U cOCTaBa Ha
XKapPOIPOYHOCTh MaTEpHaIIa;
KIIacCU(UKAIHIS KapOIPOYHBIX
CTaJIel; IEPJIUTHBIC U
MapTEHCHTHBIE )KapOIPOUHbIE
CTaJll; ayCTEHUTHbIC
JKAapOIPOYHBIE CTAJIH;
CyHepCIUIaBbl (HUKEIIEBBIE 1
KOOQJIbTOBBIC), TIOHATHE
KOPPO3UH; BHJIBI KOPPO3UH;
METO/IbI 3AIUTHI OT KOPPO3UH;
KOPPO3HOHHOCTONKHE CTAIH U
CIIIaBbl, U3HOCOCTOWKHE CTalIN U
cruiaBsl (TpaduTH3NpOBaHHAS
CTaJlb, BHICOKOMApTaHIIOBUCTAs
CTaJlb, HAIIABOYHbBIE
MaTepHalibl); MarHUTHBIE U
AIEKTPOTEXHIUUECKHE CTAIH C
CILJIaBbI; CBEPXIIPOBOAUMOCTD U
CBEPXIPOBOJSIIIINE MaTEPHAIIBI;
CIIIaBbI C OCOOBIMHU TEINIOBBIMHU
1 YIPYTHMMH CBOWCTBaMU;
METaJIIbI C TTAMSITBIO (POPMBI;
panualuoHHO-CTOHKHE
MaTepualibl; aMOp(HbIE CILJIaBbI;
HAHOCTPYKTYPUPOBaHHbIE
MaTepHalibl. METO/IbI U3yUYCHUS
CTPOEHHS METaIJIOB (CBETOBAs,
ANIEKTPOHHAsI MUKPOCKOITHSI,




PEHITeHOCTPYKTYPHBII aHANIU3);
UCTIBITAaHUS MEXaHUYECKUX
CBOMCTB; UCIIBITAHHS
JIOJTOBEYHOCTH; 0COOEHHOCTH
UCTIBITAaHUN MEXaHMIECKUX
CBOMCTB IIPU HU3KUX
TeMIlepaTypax; crieliiaibHble
METO/IbI HCIIBITAHUI;
Hepa3pyLIaone METO bl
KOHTpOJIsl. 001as
XapaKTEepUCTHKA MMOKPBITHH U
CI0CcO00B UX HAHECCHHUS,
METaITMIECKUE TOKPBITHS
(UMHKOBBIE, ATIOMUHUEBBIE,
OJIOBSIHHBIC H
XpOMCO/IepIKaIlne ); HeMeTal-
JIMYECKHE TTOKPBITHS
(HeopraHn4ecKue NOKPHITHS,
OpraHWYecKue MOKPHITHS,
JIAKOKPACOYHBIE TIOKPHITHUS)
Tepmudeckas 06padboTka
nedopMHupyeMbIxX
AJIIOMHUHUEBLIX CIIJIaBOB
TYTOIUIaBKHE METAJUTBl U
CIIIaBbI; TUTAH U €T0 CILUIABBI;
MarHui 1 ero CIUIaBbl;
OepuiIMii U eTo CIIIABI;
QIIOMHUHUI €T0 CIIaBbl; ME/b U
€e CIIaBbl.

2. MeToauka olleHKH 3TaloB (l)OpMI/IPOBaHI/IH KOMIIeTEHIIMH B PaMKax IMCHUIIIMHBI.

[TpomesxyTouHas aTTecTanys 1o JMCUMIIJIMHE IPOBOAUTCA B 4 ceMecTpe - B popme 3aueTa, B 5 cemecTpe
- B (hopme sK3amMeHa, KOTOpbII HampaBieH Ha OLEHKY chopmupoBaHHocTu kommnereHuuin OIIK.S,
[TK.12/HU.

3adeT MpOBOUTCS B AIEKTPOHHOM (hopme, 1o Tectam. Ha BemonHenus Tecta orBomutces 30 munyT. CTyIeHTY
npeyiaraercs 20 BOIPOCOB, KOTOpblE (POPMHUPYET TECTOBas CUCTEMa TaKMM 00pa3oM, 4TOOBI BCE BOIPOCHI
OTpaXaJdM HW3y4YEHHBIE B CEMECTpe IUAAKTHUYeCKue eqUHUIbl: Kpucrammdeckoe CTpOEHHE METalIoB,
CaoiictBa Matepuaios, JKene3oyriaeponucTsie CIulaBbl, Teopus M MPaKkTHKa TEPMUYECKOH o0OpaboTku. 3a
KaKIbIid TIPaBIUITBHBIN OTBET CTY/IEHT 3apadatsiBaeT | Oayur. MakcumasHOe KommaecTBO 6amios - 20.

DK3aMeH MpPOBOJMTCS B AMEKTpoHHOM (opme, mo Tectam. Ha BbimonmHeHue Tecta oTBOAMTCS 60 MMHYT.
[Tockonmpky B 5 cemecTpe MOABOAMTCS UTOT IO W3YYEHHUIO AWMCHMIUIMHBI "Marepuanosenenue”, To B TeCT
BKJIFOUEHBI BCE JMJAKTUUECKHE €IMHMIIBI 32 BECh KypC M3yueHUs AucIMIUIMHBL CTyneHTty npeanaraercs 40
BOIIPOCOB, KOTOpble (OpMUPYET TECTOBas CHUCTEMa TakUM 00pa3oM, 4YTOOBI BCe BOINPOCHI OTpa)kaiu
W3yYeHHbIE JUAAKTUYeCKUe eauHuIlpl Kpucrammueckoe crpoenue metamwioB (5 BompocoB), CBoiicTBa
MmarepuaoB (5 BompocoB), Teopus M mpakTUKa TepMUUECKOH 00paboTku (5 BOIMpPOCOB), YTIEPOAUCTHIE U
nerupoBannbie cramu (10 Bompocos), I[Bernbie crutaBel (7 BompocoB), Hemeramumueckue marepuanst (8
BOIIPOCOB). 3a KaXK[blil NpaBUIIbHBIM OTBET CTyAEHT 3apabarbiBaeT 1 Oami. MakcHMMallbHOE KOJIWYECTBO
6amtos - 40.

Kpome Toro, chopMupoBaHHOCTh KOMIETEHIMI MPOBEPSETCs MPH MPOBEACHUN MEPOIPUATUH TEKYILEro
KOHTPOJISI, yKa3aHHBIX B Tabmuie pasnena 1.

B 5 cemectpe 00si3aTenbHBIM STAalOM TEKYIIEH aTTECTAlUU SIBISETCS pacdeTHO-TpadUyecKoe 3aJaHue
(pabota) (PI'3(P)). TpeboBanus k BeimonHeHuto PI'3(P), cocraB u mpaBwmia orieHKH cHOpMYyTUPOBAHBI B
nacrioptre PI'3(P).

B 4 cemectpe 00s3aTeIbHBIM ATAllOM TEKYIIEH aTTECTAIMU SBIISETCS PacYeTHO-TpadUUIecKoe 3a/JaHue
(pabota) (PI'3(P)). TpeboBanus k BeimonHenuto PI'3(P), cocraB u mpaBuia oreHkd chopMyITUpPOBaHbI B
nacriopte PI'3(P).

OO0u1me npaBuiia BEICTABJICHUS OLIEHKU I10 AUCLUILIMHE ONPEAEIAIOTCs OalIbHO-PEUTHHTOBON CUCTEMOM,
IpUBEIEHHON B paboyeil mporpamMMe yueOHOW TUCITUIUINHBL.



Ha ocHOBaHuM mpHuBeNEeHHBIX Jajiee KPUTEPUEB MOXKHO CJlIeNaTh OOIIMH BBIBOA O C(HOPMUPOBAHHOCTU
komnerenumii OITK.3, TIK.1, T1K.2, TIK.6, ITK.9, 3a koTOpbIe OTBEYAET AUCIUILINHA, HA Pa3HBIX YPOBHSIX.

OO0mas xapakTepucTHKA YPOBHEH 0CBOCHHUSI KOMIIETCHIIUH.

Hu:ke moporoBoro. YpoBeHb BBINIOJHEHHS Pa0dOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOPETHUYECKOE COJIEPHKAHNE Kypca OCBOEHO YaCTUYHO, ITPOOENIbl MOTYT HOCUTh CYIIIECTBEHHBIN XapakTep,
HEOoOXO0MMbIe MMPAKTUYECKHUE HaBBIKU PAOOTHI C OCBOCHHBIM MaTepHaIoM C(hOPMUPOBAHBI HE JOCTATOYHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMoi oOydeHus y4eOHBIX 3a/JlaHUil HE BBINOJHEHbl WX
BBINOJIHEHBI C CYLIECTBEHHBIMU OLIMOKaMu, olieHKa cocTaBiseT 0...49 0amios.

IloporoBblii. YpoBeHb BBINOJHEHUS pPA0OT OTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOPETHUIECKOE COIePKAaHUE Kypca OCBOCHO YaCTUYHO, HO MPOOEIIbI HE HOCAT CYIIIECTBEHHOTO XapaKTepa,
HEO0OXOIMMbIEC MPAKTUYECKUE HABBIKK PaOOTHI C OCBOCHHBIM MaTE€pPHAIOM B OCHOBHOM C(OPMHPOBAHBI,
OOJILIITMHCTBO TPEAYCMOTPEHHBIX MPOrpaMMoOi OOydeHUs! y4eOHBIX 3aJaHUi BBITIOJHEHO, HEKOTOPHIC
BHUbI 3aJaHHUH BBIMOJHEHEI ¢ OIIMOKAaMHU, olleHKa cocTasiigeT 50...72 0amios.

ba3oBblil. YpoBeHb BBINMOJHEHHS pPaOOT OTBEYAET BCEM OCHOBHBIM TpPEOOBAaHUSAM, TEOPETUUYECKOE
coJlep’KaHhe Kypca OCBOCHO IOJHOCThbIO, 0e3 MpoOenoB, HEKOTOphIE MPAKTUYECKHUE HABBIKM PabOThHI C
OCBOCHHBIM MaTepuanioM c(hOpMHUpOBaHbI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoil 0OydeHus
yueOHbIe 3aJaHUs BBIOJHEHBI, KAYECTBO BBIMOJIHEHHUS HU OJHOTO M3 HUX HE OLEHEHO MUHUMAIIbHBIM
yuciaoM 0ajuioB, HEKOTOPhIE W3 BBINIOJIHCHHBIX 3aJaHWM, BO3MOJXKHO, COJIEp)KAaT OIIMOKH, OIlCHKA
cocrasisgeT 73...86 6anIoB.

I[IpoaBuHYTBIH. YPOBEHb BBINOIHEHHUS padOT OTBEYAET BCEM TPEOOBAHUSM, TEOPETUUECKOE COACpKAHUE
Kypca OCBOEHO IMOJIHOCTHIO, 0€3 Mpo0esioB, HEOOXOAUMbIE MPAKTUYECKHUE HABBIKU PabOTHl C OCBOCHHBIM
MaTepuaioM CQOPMHUPOBaHBI, BCE MPEIYCMOTPEHHbIE MPOrpaMMOil o0O0ydeHus ydeOHble 3aJaHus
BBITMIOJTHEHBI, KAYECTBO MX BBIIOJIHEHUS OIICHEHO YHCIOM 0ajlioB, OJM3KUM K MaKCHUMajlbHOMY, OLIEHKa
cocrasigeT 87...100 6anaoB.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO OOpa30BaHUs
«HoBocuOupckmii rocy1apcTBEHHBIN TEXHHYECKUI YHUBEPCUTET)»

Kadenpa marepuanoBeeHusi B MAIIHHOCTPOCHUU

IHacnopr 3a4era
1o aucuuiuinie «MatepuanoBeieHue», 4 ceMecTp

1. Meroauka oLeHKH

3adeT MpOBOAMTCS B 3JIEKTPOHHOU (opme, 1o Tectam. Ha BbimonHenus: tecta orBoaurcs 30
muHyT. CryaeHty npeanaraercst 20 BOIPOCOB, KOTOpble ()OPMHUpPYET TECTOBas CHUCTEMa TaKUM
0o0pa3oM, 4YTOOBI BCE BOIPOCHI OTPAKATM H3YYCHHBIE B CEMECTPE AUIAKTHUECKHE €IUHUIIbI
Kpucrajumueckoe crpoeHue MmerawioB, CBoiicTBa Marepualios, JKene30yriaepoauCThie CILIaBbI,
Teopust 1 MpaKkTHKa TEPMUYECKON 00paOOTKH. 3a KaXK/IbIii MPAaBIIIbHBINA OTBET CTY/ICHT 3apadaThIBaeT
1 Gamt. MakcumanbHoe koiaudecTBo OayuioB - 20. [locre 3aBepiieHus TECTUPOBAHUS CTYAEHT Cpa3y
BUJIUT pe3yibTaT, KOTOPbI CyMMHUpyeTcsl ¢ Oajuiamu, 3apa0OTaHHBIMM B TEUEHHME CEMECTpa U
BBIBOJIUTCS OO1I1as OLIEHKA 32 CEMECTP.

IIpumep Tecra auid 3auera
JE: Kpucraninyeckoe CTpOeHHEe METAJLIIOB
Bonpoc 1 Eciii aToM Hax0AuTCs B UEHTPE JIEMEHTAPHON SYEHKH — TO 3Ta A4YEHKa Ha3bIBACTCA:
U T'lIK pemérka
) OIIK peurerka

Yy

I TTIY pemérka
(oMH BapuaHT)

Bonpoc 2. Bonpoc 3 K nuHelHBIM e eKTaM OTHOCATCS:
'~/ BaKaHCHH

~

./ TUCIIOKAIIuH

oy

./ MaJIOYIJIOBBIE IPAHUIIBI
(oAMH BapUaHT)

Bonpoc 3. Borpoc 4 Ha dopmy 3epHa npy KpUCTAUIN3ALUK BIIUSET:
'~/ HaIpaBJIEHHE OTBOJAa TEIUIA IIPU KPUCTAIUIN3aIUN

"

./ Temmeparypa KpUCTaTU3aI1H

"

) CKOpPOCTb OXJIAXKIEHUS
(0JIMH BapUaHT)
Bormpoc 4. Boripoc 5 Metammorpadudeckuii aHam3 TPOBOIAT TSI U3yUCHUHN:

h MMPOYHOCTU MCTAJIJIOB

L

- CTpYKTYypbl METAILIOB

~

'~/ aTOMHOT'0 CTPOECHMS METAIIIOB
(oMH BapuaHT)

Bompoc 5. [lns KpUCTaIIMYECKOTO COCTOSHKS BEILECTBA XapaKTEPHO. ..
'~/ HaJIM4Yue NaJIbHEro IopsaKa B PacloI0KEHUH YaCTHULL



P

'/ HaIM4Yre TOJILKO OJIMKHETO TOPSJIKA B PACIIOI0KEHUH YaCTHIT
|l‘---b‘|

./ KOBKOCTb

(oauH BapuaHT)

JE: CBoiicTBa MaTepuaioB

Bonpoc 6. Ha pucynke nokasana cxema usMepeHusi TBEPIOCTH 110 METOAY. . .
P

e
e

s
./ bpunems
|ll---"|
b,

PoxkBema

A"

O Bukkepca

O [lopa

(oIMH BapuaHT)

Bonpoc 7. Pexkpucrannu3zaius npeacTaBiser co0oil. ..

"

' 0O0pa3zoBaHUE HOBBIX PAaBHOOCHBIX 3€pEH U3 Je(hOPMUPOBAHHBIX KPHUCTAIIIIOB
£

./ oOpa3oBaHue TEKCTYpHI nedopmauu

Ill'-'\

= YIIPOUYHCHUEC METaJlJIa IIPU IITaCTHICCKOM ,I[e(bOpMI/IpOBaHI/II/I

"
./ mporecc GOopMHPOBaHUS CyO3epeH NMpH Harpese J1e(OpMUPOBAHHOTO METallIa

(OIMH BapUaHT)

Bomnpoc 8. ITpu mnactuueckoii qepopmaniuu Merania miIoTHOCTh TUCITOKAIMMA:
o

'~/ yBEJIMYUBACTCSA

L

'~ YyMEHBIIIaeTCs
s

'~/ HE U3MEHSIETCSA

o

'/ cHa4asla yMEHBIIAETCs, IOTOM yBEINYMBAETCA
(oMH BapuaHT)

Bompoc 9. Ipu xomoxHOM nedhopManiui MeTalIbL:

£

'~/ CTQHOBATCH IIACTUYHEE U MIAT4Ee

Ill'-'\

./ YIIPOUHSIIOTCSA U CTAHOBATCA IJIACTUYHEE
"
'/ YIIPOUHSAIOTCS U TEPSIOT IIACTUYHOCTh
(0JIMH BapHaHT)

Bomnpoc 10. Haknen — 3to0:
o
'/ pa3zynpoyHeHue MeTajuia B mpotecce aedopmanuu

! o
'/ MBUXKEHHE TUCIIOKALUK B TIpoliecce aedopMariuu

o
./ yIipouHeHHE METAJIOB B Tpoliecce AehopMarim



(0IMH BapUaHT)

JE: Teopusi u npakTUKAa TEPMUYECKOH 00padOTKHU
Bompoc 11. Pacnipeaenure CTpyKTypHBIE COCTABIISAIOIINE CTAIU 110 YBEJIIMYEHHUIO TBEPAOCTU
HEepPIUT

copouTr

TPOOCTHUT

OeHuT

MapTEHCUT
(YyropsiiouuTe OTBETHI)

Bormpoc 12. TlepechiieHHBIN TBEPIbIH pacTBOpP yriepoja B ajibda-Keie3e, MoJydeHHbIH TPH
OXJIAKICHUU aYyCTEHHTA CO CKOPOCTHIO, OONbINEH KPUTUYECKOM, HA3bIBAETCS:

O MapTECHCUTOM

O beppuroMm

"

" IIEpPIIUTOM
|r--\\|

/ IIEMEHTUTOM
(oIMH BapuaHT)

Bomnpoc 13. Ctpykrypa ctanu 40 mocsie nmojJHoro oTxura -
!
"/ peppur + nepaut

s
'~/ MapTEHCUT

|"-'"|I

"/ [IEMEHTHUT + OEPIUT
|r--\\|

~ TIEPIIUT

(0IMH BapUaHT)

Bompoc 14. YriepoaucTeie cTaiy MOCAE OTKUTA 0OBIYHO OXJIAKIAAIOT:
Fa
'~/ BMECTE C IIE€YBIO

f""\l

'~/ Ha BO3JyX€
|r--\\|
' B BoJIE
|f--\\|
! B pacTBOpE COJHN
(oIMH BapuaHT)
Bomnpoc 15. JIoaBTeKkTOMIHBIE CTAIH ISl TIOJTHOM 3aKaJIki HarpeBaroT BhIIIE:
"
A
£
~Ag
oy
A
o
“ Acem
(0JIMH BapUaHT)
JE: Keisezoyriepoaucrbie CIIaBbl
Bompoc 16. [Ipenen mpoYHOCTH IPH CHKATHH Y YyT'YHA 3aBHCHT OT
o
' bopmsl rpaduTa
o o
'~/ OT CTPOEHHUS METAIIINYECKONH OCHOBBI
|r--\\|
./ OT KoIMUecTBa rpaduTa

(0IMH BapHaHT)



Bonpoc 17. HacieacTBEHHO MENKO3EPHUCTOM CTaJIbIO SBJISAETCH:

O kunsmas

O nonycnokoiinas

© cnokoiinas

(0IMH BapuaHT)
Bomnpoc 18. K kaxoii rpymme OTHOCHTCS CTallb C TApAHTUPYEMBIM XUMHUYECKHM COCTABOM:
O rpynma A

O rpynna b

O rpymma B

(0IMH BapuaHT)

Bomnpoc 19. IIpenen mpo4HOCTH IPU PACTSHKEHUH Y YyTyHA 3aBUCHT OT
O dbopMbI rpaduTa

O or CTPOCHHS METAJUINYECKON OCHOBBI

O or konuuectsa rpaguta

(oIMH BapuaHT)
Bomnpoc 20. IlepucToe crpoeHne umMeer

O nxHmi GeitHuT

O BEPXHUI OCHHUT

O LIEMEHTUT

(oMH BapuaHT)

2. Kpurepun ouenkun

* OtBer Ha TecT /I 3a4YeTa CUMTACTCS HeYI0BJEeTBOPUTEIbHBIM, €CIIM CTYIACHT HalOpan 3a
BeInosHeHue tecra 0-11 bannos.

* OtBer Ha TecT JUI 3aYeTa 3aCUMTHIBACTCS HAa MOPOTrOBOM YPOBHE, €CIIM CTYICHT HaOpai 3a
BbINIOJIHEHUE TecTa 12-14 b6annos.

* OrBer Ha Owyer (Tect) A 3aueTa OWJIET 3aCUMTHIBAETCS Ha 0a30BOM YpOBHE, €CIH
CTyAeHTHaOpa 3a BeIOIHEHHE TecTa 15-17 6annos.

* OrtBer Ha Owier (TecT) s 3adeTa OWJIET 3aCUMTHIBACTCS HAa NMPOJABHHYTOM YPOBHE, €CIH
CTYZIEHT HabpaJ 3a BelnosHeHue tecra 18-20 6annos.

3. HIxkana ouneHku
3ader cuuTaeTCs CAAHHBIM, €CITH CyMMa OaJUTOB IO TECTY OCTaBisgeT He MeHee 12 6aymios (3 20
BO3MOJKHBIX ).
B 00m1eit orieHke o IMCIUIUTAHE OaJlTbl 32 3a4€T YUYUTHIBAIOTCS B COOTBETCTBUU C TIPaBUIAMHU
OaTbHO-PEUTUHTOBOM CHCTEMBI, IPUBEACHHBIMH B pabodeil mporpaMme JTUCITUTLINHBL.

4. BOleOCLI K 3a4€Ty Mo TuCHUIJINHE «MaTCpI/IaHOBe,I[CHI/IC»

JAE: 1: Kpucra/juimyeckoe cTpoeHne MeTaJJIOB

Bompoc 1 Ecniu aTrom HaxoIuTcs B LIEHTPE 3JIEMEHTAPHOM SIUEHKH — TO 3T SYEiKa Ha3bIBACTCSA:
Bormpoc 2. Bonpoc 3 K nuneitHbIM nedexrtaM OTHOCSTCS:

Bomnpoc 3. Bonipoc 4 Ha ¢opmy 3epHa npu KpHCTAIIH3AIMN BIHUSET:

Bormpoc 4. Bonipoc 5 MeTamorpaduueckuii aHaM3 TPOBOJIAT AJI U3yUEHUH:

Bomnpoc 5. 1 KpUCTAIIINYECKOTO COCTOSIHUS BELIECTBA XAPAKTEPHO. ..



Bomnpoc 6. CBOICTBO, 3aK/II0UYAIOIIEECs B CIIOCOOHOCTH BEIIECTBA CYIIECTBOBAThH B PA3IMYHBIX
KPUCTAITMYECKUX MOJU(DUKAIMSIX, HA3bIBACTCA. . .

Bonpoc 7. luciokanus, mojy4eHHas IIyTeM II0BOPOTa, HA3bIBACTCA:

Bormpoc 8. Kpucramimsanus MeTauioB U CIJIABOB UJET C

Bormpoc 9. TB€pubie pacTBOpHI, 00pa3yromuecs Mpu paCTBOPEHUHU OJJHOTO KOMIIOHCHTA B
JIPYTrOM, Ha3bIBAIOTCS:

Bonpoc 10. Mexanndeckast cMech JByX KOMIIOHEHTOB 00pa3yeTcs TOr/Aa, Koraa:

Bonpoc 11. OtnnuurensHble 0COOEHHOCTH TBEPABIX PACTBOPOB 3aMEIICHUS 3aKII0YAIOTCS B
TOM, YTO aTOMbI PACTBOPEHHOI'O KOMIIOHEHTA

Bonpoc 12. [lng kakoro marepuaina XapakTepHO JICHAPUTHOE CTPOCHHUE:

Bompoc 13. Atomsl yriepoza ¢ xele3oM 00pa3yroT:

JIE: 1: CBoiicTBa MaTepHaJiOB
Bomnpoc 14. Ha pucyHke noka3aHa cxema U3MepeHHs TBEPAOCTU IO METOAY. ..
P

d

//// W 7

Bompoc 15. Pexpucramnusanus npeacrasiseT COOOH. . .

Bomnpoc 16. [Ipu miactudeckoil nedopmannu Metania MiI0THOCTh AUCIOKAIMM:

Bompoc 17. Ilpu xonogHoi aepopmaii MeTasuibl:

Bomnpoc 18. Haknen — ato0:

Bompoc 19. oB - 370!

Bomnpoc 20. [ledopmariust Ha3bIBaeTCs XOJIOAHOM, €CIH:

Bompoc 21. CriocoOHOCTE MaTepHuaia CONPOTUBIISITHCS PA3pPYLIEHUIO TUTEIHHOE BPEMS — ITO:
Bonpoc 23. ®usnueckuii cMbIca TBeEpAOoCTH 10 bpunemo:

JE: 1: Tepmuyeckasi 00pad0TKa cTaIN

Bompoc 24. Pacnipeaenure CTpyKTypHbIE COCTaBIISIONINE CTATHU 0 YBEINYEHHUIO TBEPJOCTU
HEPIUT

copouTt

TPOOCTUT

OeitHUT

MapTEHCUT

(yrmopsimouuTe OTBETHI)

Bomnpoc 25. IlepechliieHHbII TBEpAbII pacTBOp yriiepoaa B ajib(ha-kesese, MOoTydYeHHbIH MpH
OXJIQXKJIEHUH ayCTEHUTa CO CKOPOCThIO, OOJIbIIENH KPUTHUECKON, HAa3bIBACTCS:

Bompoc 26 Ctpykrypa cranu 40 nmociie nmoiaHoro oTxura -

Bonpoc 27. YriepoaucTsie cTany Hociae 0T)KUra OObIYHO OXJIAXkK/1at0T:

Bompoc 28. Jlo3BTeKTONIHBIE CTAJIN JJIs TOJIHOM 3aKaJIKU HarpeBaroT BBILIE:

Bormpoc 29. Uem otnmyaeTcss MapTEHCUT OTITYCKa OT MapTEHCUTA 3aKAJIKU:

Bompoc 30. Yinyumenue cranm — 31o:

Bompoc 31. IIpu kakoit Temneparype OTIycka MOYKHO B YIJIEPOAUCTON CTAIU MOJIYIUTh COPOUT:
Bomnpoc 32. Kak Ha3bIBaeTCs TepMUUecKas 00pabOTKa JOAIBTEKTOMIHOM CTallM, COCTOSILAS U3
Harpesa B Mex(}a3Hyro 0051acTb MEXY Acj U Az M OXJIQXKICHUU B BOJY:

Bonpoc 33. YcraHoBUTE COOTBETCTBHE MEXKAY BUIOM TEPMUUYECKON 00pabOTKH 1 criocoOoM



OXJIAXKIACHUA 1A HOBBTGKTOHI{HOﬁ CTaJlnu:
Bosmooicnvie e6apuanmosl.

1. OTIKHT

2. HOpMaJIU3aIUs
3. 3aKaliKa
Coommnecénnvle napol:

[eun

BOJIa

Bormpoc 34. Onpenenute criocoObl 3aKaaku CTaJIH:
t,°C A,

N
X

,Ll \l \3 4\ M

B —

Bozmooicuwvie eapuanmol.

1.

2.

3.

AIWIN]|F-

4.

Coommnecénnvle napol:

3aKaJIka B OJJHOM OXJIaaAUTECIIC

3aKajIKa B IBYX OXJIAAUTCIIAX

CTylneHYaTasA 3aKaJjlKa

M30TCPMUYICCKAA 3aKaJIKa

Bomnpoc 35. Huskuii otiyck cranu - 3To

Bomnpoc 36. Oxnaxaenue npu TepMUIECKOr 00paboTKe HEOOXOAUMO ISt

Bomnpoc 37. Kakyro cTpykTypy umeet cranb Y 8 npu Harpese A0 temneparypsl 700 °c
Bormpoc 38. C noBeIllIEHHEM TEMIIEPATYPbI OTIYCKa B CTAJIH

Bonpoc 39. Bpems BbIZIEpKKHU IPH TEPMUUYECKON 00pabOTKE 3aBUCUT OT

Bormpoc 40. Tepmuueckast 00paboTka, 3aKTI0YAIONIAsCS B HATPEBE BHIIE KPUTHIECKOM
TEMIIEPATYPHI U OXJIAXKIECHUN IIPU KOMHATHOW TEMIIEPATyphl, HA3bIBAETCS

Bompoc 41. Kakoii Buj Opaka npu mpoBeeHUN TEPMHUIECKON 00pabOTKH SIBIISIETCS
HEUCIPaBUMBIM:

Bormpoc 42. Uem BbIIIe CKOPOCTH OXJIAKIACHHS TEM ... 00pa3yloTCs MPOAYKTHI pacmaaa
ayCTEHUTA:

Bormpoc 43. YBennueHnne cofepkaHus yriiepoia B CTAIN IPUBOIUT K

JAE: Kese30yriiepoaucrbie CIJIaBbI

Bompoc 44. IIpeaen npo4HOCTH NP CKATUU Y YYT'yHA 3aBUCUT OT

Bonpoc 45. HacineaCTBEHHO METKO3EPHUCTOM CTaIbIO SIBJISAETCS:

Bompoc 46. K xakoii rpymnie 0OTHOCUTCS CTajlb C FapaHTUPYEMBbIM XUMUYECKHM COCTABOM:
Bonpoc 47. IIpenen npoyHOCTH MPU PACTSIKEHUH Y UyT'yHA 3aBUCUT OT



Bompoc 48. Ilepuctoe ctpoeHre UMeeT

Bonpoc 49. Kakas cranb Ha3bIBaeTCs MOITYCIOKONHOM:

Bomnpoc 50. TpeTnuHblif HIEMEHTHUT BBIIESETCS MIPU OXJIXKICHUH U3

Bompoc 51.1Iponecc rpadutuzanyu B 4yryHax yCUIUBAET

Bompoc 52. Cranp Mapku O8kI1 IpUMEHSIOT IS

Bonpoc 53. YBenuuenue cepbl B METaI€ MPUBOIUT K:

Bormpoc 54. B kakom 4yryHe yriiepo]i B 3HAYUTEIbHON CTEIIEHU HAXOAUTCS B opMme
XJIONBEBUHOTO rpadura:

Bonpoc 55. Kakum CBOMCTBOM BBITOAHO OTIIMYAIOTCS YYI'YHBI OT CTaJIU:

Bormpoc 56. XKene3oyriepoaucTslii criaB ¢ coaep:xkanueM yriepona 5 % C HazbiBaeTcs
Bonpoc 57. Uro o6o3navaer OykBa A B MapkupoBke ctanu Al2:

Bonpoc 58. Camblii HU3KUH YpOBEHB IUIACTUYHOCTH Y ... UyT'yHA

Bompoc 59.13 kakux (a3 cocTouT copour:

Bonpoc 60. Kakyro cTpykTypy UMeeT yriiepoaucTas 3a3BTEKTOHUIHAS CTallb MTOCIIE
HOpMaJIM3aI1u:

Bonpoc 61.UTo BbI3bIBaeT MPUCYTCTBUE B METAJLIE BOAOPOIA!

Bompoc 62. Kakoe KOTUYeCTBO yIiiepoaa COAEPKUTCS B [IEMEHTHUTE:



denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHHYECKHI YHUBEPCUTET

Kadenpa marepuanoBeaeHusi B MAIIHHOCTPOCHUU

IHacnopr
pacueTHO-TpadpuIecKoro 3agaHus (padoTol)

IO JUCLHMIIIIMHE «MaTepI/IaJ'IOBe,HCHI/IC», 4 CEMECTD

1. Meroauka oueHKH
B pamkax pacyerHo-rpaduueckoro 3amanusi (paboThl) MO AMCHUILIMHE CTYICHTBI
JIOJDKHBI MU3YYUTh OCHOBHBIC TIOHSTHS M MPOIECCHl KPUCTAUTU3AINH, MTPOIECCHl AeopManu u
pa3pyllIeHHs], BOIIPOCHI TEOPHUH CILIABOB, METOAUK UCCIEAOBAHUI U UCIIBITAHUM MAaTepUaoB.
[lpu BeIONHEHUH pacueTHO-Tpaduyeckoro 3amaHus (padOThI) CTYISHTHI JIOJKHBI
MIPOBECTH aHAJIU3 ABOMHBIX AMArpaMM COCTOSIHUS U AHArpaMMbl COCTOSTHUS KEJI€30-yIIepos.

Oosi3aTenbHble CTPYKTYpHBbIe YacTu PI'3. PacuetHo-rpadudeckas pabora B 4 cemectpe
BKJIIOUAET B ce0sl TPU 3aJIaHUs:

1. JluarpamMmbl COCTOSIHUSI JUIsl CIUTABOB: C HEOTPAHUYEHHOM pPAacCTBOPUMOCTBIO, C
OTPaHUYEHHOM PACTBOPUMOCTHIO, OOPa3yIOMIMX XUMHYECKHE COCIUHEHHS, HCIBITHIBAIOIINX
nouMopdHBIe TIpeBpanicHus; (a3bl U CTPYKTYPHBIC COCTABIISIONINE METAUIMYSCKUX CIUIABOB.
CryaeHT noJjiydaer JBOMHYIO JUarpaMMmy COCTOSIHUS, €ro 3a/ada ONpeNeIuTh TUIl JUarpaMMbl,
OomucaTh KPUTHYECKUE TOYKH, JMHUM JIMKBHAyCa, COJIMJYyCa, COJIbBYCa, JIMHUH (Da30BBIX
npeBpalieHuii, ha3oBbIe U CTPYKTYPHBIE 00JIaCTH AUATPAMMBI.

2. W3yunth aumarpaMMy COCTOSIHHS KEJI€30-YIJIEpOd, MPU dTOM: HAPUCOBATh UArpaMmy
cocrosaaus Fe-Fe3C; omucaTe mpeBpallleHHs], MPOUCXOISAIINE MPU OXJIAKIACHUU U3 KUIKOTO
COCTOSIHHSI JUIsl CIUIaBa C ONPEACIICHHBIM COAEPKaHUEM YIJIEpPOJa; MOCTPOUTh KPHUBYIO
OXJIQKJEHUS ISl 33JJaHHOTO CIUIaBa; BHIOPATh TOYKY MEXAY JIMHUSIMH JTUKBUAYC U CONUIYC U
OTPENEeNUTh JJIA 3aJlaHHOTO CIUIaBa: COCTaB (pa3, KOJMYECTBEHHOE COOTHOIeHuEe (a3 mpu
3aJJaHHOU TeMIepaType.

3. Teoperuueckuii BOMPOC M3 AMIAKTHYECKUX eauHuUIl: Metamnel, Kpucrammsamnus,
[Tpouteccrl nedopmanuu U paspylieHus, MeToabl UCCIEeNOBAaHUN W MCIBITAHUNA MaTepUaNIOB.
CTyaeHT NO0KEeH pacKpbITh TEOPETUUECKUN BONPOC, MOJIb3YSICh KOHCIIEKTAMU JIEKIIMM, a TakxKe
y4eOHOM U HAyYHOU JINTEpaTypOil.

OrneHrBaeMbIe TTO3UIMK: TIPABHIBHOCTh PACKPBITHS 3a/laHusl U 0(hOpMIIEHHST TEKCTOBOM YacTH,
coOmroieHue rpaduka cauu 3a1aHui:

1 3amanve — 7 Henend,

2 3amanue — 11 Henend;

3 3aganue — 15 Henens.

2. Kpurepun ouenku

» PaboTta cumTaeTcs He BBINOJHEHHOIH, ¢CliM BbINOJHEHBI He Bce vactw PI'3(P), He
PACKPBIT TEOPETUUYECKUI BOTIPOC, OTCYTCTBYET aHAJIU3 JUArpaMM COCTOSIHUS, padoTa caaHa He
B CPOK, o1leHKa coctanisietr 0-18 Gannos.

* Pabota cuuTaercsd BBHINOJHEHHOH HA MOPOroBoM ypoBHe, eciu uvactu PI'3(P)
BBHITIOTHEHB! (DOPMATTFHO: aHANU3 JUarpaMM HEJIOCTAaTOYHO OOOCHOBAH, MPH 3aIUTE 3aTaHHMA
JOMyIIeHBI He TOYHOCTH, padoTa claHa He B CPOK, OlleHKa cocTaBisieT 19-25 6amos.

* PaboTa cunTaeTcsi BHITIOJHEHHOW HA 6a30BOM ypoBHE, eciu 3aianus PI'P BeimonHeHbI B
MOJTHOM O0OBbeMe, HO TPH 3allUTe 3aJaHui TOMYIIEeHB He TOYHOCTH, OIICHKa cocTaBiisieT 26-33
OaJLIoB.

* PaGoTta cumTaeTcsi BBITIOJIHCHHOW HAa NPOABHUHYTOM YpoBHE, ecinu 3amanus PI'P
BBITIOTHEHBI B TOJTHOM OOBEMe, BOBpeMs, MPHU 3allUTe 3aJaHUN TOJHOCTHIO PACKPHIT



MaTepual, oreHka cocranisier 34-40 6amos.

3. IIIxkaJa oueHkH

B o0meit onenke no gucumrummHe Oamuibl 3a PI'3(P) yduThiBatoTCS B COOTBETCTBUHU C
OpaBUiIaMyd  OaJUIbHO-PEUTHMHIOBOM  CHCTEMBI, IPUBEIECHHBIMH B
mucuuruiabl. [lpu Beimonnennu PI'P ctyneHT MoxeT monmy4unts MakcumainbHo 40 6amioB. Otu
0a/ulbl CyMMHPYIOTCSI C OCTaJbHBIMU OajylaMH 10 BHJAM aTTECTAllMM M Y4YacTBYIOT B OOIueil
OLICHKE M0 JUCHUIUIMHE. Taliuma COOTBETCTBUS OalIOB, TPAJUIIMOHHONW OIEHKH M OyKBEHHOM
onenku ECTS npencrariena B Tabiurie.

paboueld mporpamme

Ouenka

3HaueHne

Jwnana3on
GamnoB
peiituara, %

Tpanuuumonnas (5-
OayTpbHAs) IIKaIa
OLICHKH

A+

A

A-

«OTnraHO» — paboTa BBICOKOTO Ka4eCTBa, YPOBEHb
BBINIOJIHEHHS OTBEYAET BCEM TPEOOBAHUSM, TEOPETHUECCKOES
coziepKaHHe Kypca OCBOCHO IOJHOCTEIO, Oe3 Ipo0eioB,
HEo0XO0IMMbIE IIPAKTHYECKUE HAaBBIKH PaOOTHI C
OCBOCHHBIM MaTepHaioM c(hOPMUPOBAHEI, BCE
MPEyCMOTPEHHBIC IPOTrPaMMOii 00yUeHHUs yueOHbIC
3aJ[aHusl BBITIOJHEHBI, KAYeCTBO MX BBIOJIHEHHS OLEHEHO
YHCJIOM 0aJIJIOB, OJIN3KUM K MaKCHMAJIbHOMY

90-100

B+

«O4YeHb X0OpOIIo» — paboTa XOpoIas, ypOBSHb
BBIMOJIHCHHSI OTBEYACT OOJIBITHHCTBY TPEOOBAHUH,
TEOPETHYCCKOE COACPIKAHUE KypCa OCBOCHO MOJHOCThIO,
6e3 npoOenoB, HEOOXOAMMBIE MPAKTUUECKUE HABBIKH
paboThI C OCBOCHHBIM MaTEPUAIIOM B OCHOBHOM
c(hopMHUpPOBaHBI, BCE MPEIYCMOTPEHHbBIE TPOrPaMMOit
00y4eHust yueOHbIC 3aaHusI BBIMTOIHEHbI, KAYECTBO
BBIIOJIHEH U OOJILIIMHCTBA U3 HUX OLIEHEHO YUCIOM
0aJuIoB, OJIM3KUM K MAaKCUMAaJIbHOMY

80-89

OTJIMYHO

C+

«X0poImIo» — YpOBEHb BHITIOTHEHUS pabOTHI OTBEYaeT
BCEM OCHOBHBIM TPEOOBaHUSM, TEOPETHUECKOE
coJIep)KaHne Kypca OCBOCHO MOJHOCThIO, 0€3 POOeroB,
HEKOTOPBIEC MPAKTUIECKIE HABBIKA PAOOTHI C OCBOSHHBIM
MarepuanoMm chopMHUpOBaHBI HEAOCTATOYHO, BCE
MIPeIyCMOTPEHHBIE TPOTPaMMOi 00yUeHHs yaeOHbIe
3a/1aHus BHITIOJHEHBI, KAU€CTBO BBIMOJHEHUS HU OJTHOTO
13 HUX HE OIIEHEHO MUHUMAIEHBIM YHCIIOM OaIJIOB,
HEKOTOPHIC U3 BHIITOTHCHHBIX 3a/IaHUI, BO3MOXKHO,
coJlepKat OIMOKA

70-79

XOpOIIO

«Y 1OBIIETBOPHUTEIIEHO» — YPOBEHD BHITTOTHEHHS PAOOTHI
OTBeYaeT OOJILIIMHCTBY OCHOBHBIX TPEOOBAHHH,
TEOPETHUYECKOE COJIep)KaHNe Kypca OCBOCHO YaCTHYHO, HO
IpoOEeIBl He HOCST CYIIECTBEHHOTO XapaKTepa,
HEOO0XOIMMBIE IPAaKTHYECKNE HaBBIKU PabOTHI ¢
OCBOEHHBIM MaTepHaIOM B OCHOBHOM C(hOopMHPOBaHEI,
OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTPaMMOil 00ydeHHS
y4eOHBIX 33JaHNH BBITIOTHEHO, HEKOTOPHIE BUABI 3aJaHIH
BBITIOJTHEHBI C OIINOKaMH

60-69

«ITocpencrBenHo» — paboTa ciabasi, ypoBeHb
BBINIOJTHEHHS HE OTBEYAET OOJIBIIMHCTBY TPEOOBaHUH,
TEOPETHUYECKOE COAEPIKAaHUE Kypca OCBOEHO YaCTUYHO,
HEKOTOPbIE IPAaKTHYECKUE HAaBBIKK PaObOTHI HE
c(hopMHPOBaHbI, MHOTHE TIPEYCMOTPEHHBIE TPOTPAMMON
o0ydeHust yueOHbIe 3aaHusI HE BBIITOJIHEHBI, JTHO0
Ka4eCcTBO BBITIOJTHEHHUS] HEKOTOPBIX U3 HUX OI[CHEHO
YHCIOM 0aIoB, OJIM3KUM K MUHUMAJIEHOMY

50-59

YAOBIETBOPUTEIHHO

FX

«HeynoBrneTBOpUTEIEHOY (C BO3MOKHOCTBIO IepecIadu) —
TEOPETHUYECKOE COJIePIKaHNE Kypca OCBOCHO YaCTHYHO,
HE0OXO0IUMBIC TPAKTHUECKHE HABBIKK paOOTHI HE
chopmupoBaHbl, OOIBITUHCTBO MPETYCMOTPEHHBIX

25-49

HEYIOBJICTBOPHUTEIIEHO




Ornenka

3HaueHune

Huanazon
GamnoB
peiitunra, %

Tpanuumonnas (5-
OayThbHAs) IIKaIa
OLIEHKH

porpamMMoii 0OydeHus yIeOHbIX 3aJaHNI HE BHIITOIHEHO,
00 KauecTBO MX BBHITIOJIHEHHUS OLICHEHO YHCIIOM 0aJlioB,
ONM3KUM K MUHIMAJIbHOMY; TIPH JOTIOJIHUTEIbHOM
CaMOCTOSATENBHOM paboTe HaJ MaTepHaIoM Kypca
BO3MO)KHO TIOBBIIIEHUE KA4ECTBA BHIMTOIHEHUS yIeOHBIX
3alaHui

«HeynosnerBopurensHO» (0€3 BO3MOYXKHOCTH Iiepeciayum)
— TEOPETHUECKOE COJIepKaHUE Kypca HE OCBOEHO,
HEOOXOANMBIE MTPAKTHYECKHE HAaBBIKU pabOTHI He
c(hOpMHUPOBaHBI, BCE BBHITIOJIHEHHBIC YUEOHBIE 3a/JaHUs
coJieprkat rpyOble OIIMOKH, JTOTIOTHUTEIbHAS
caMmocCTosTeNbHasl paboTa Hajl MaTepualioM Kypca He
MIPUBENET K KAKOMY-TH00 3HAUNMOMY TIOBBIIICHHIO
Ka4ecTBa BHINOIHEHHS YISOHBIX 3aJaHNH

0-24

4. Tlpumepublii nepeuyensb Tem PI'3(P)
3ananue 1. Onpenenure TUN AMArpaMMbl cocTosiHUS. Onummre

JIMHUX JIMKBUAYCa, COJIMAYyCa, COJIbBYCA, JIMHHUHN q)aSOBBIX

CTPYKTYPHBIE 00JIaCTH UarpaMMBI.
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KPUTHYCCKHUEC TOYKH,

npeBpaiieHuii, Qa3zoBbie U

3amanue 2. Hapucyiite nuarpammy cocrossHus Fe-Fe3C. Omnwumure mnpespaineHus,
NpOUCXOAdAIIUe Mpu oxaaxaeruu ¢ t = 1400 °C mnsa cmmasa ¢ cogepxkanueM yriaepoaa 0,8 %.
[TocTpoiiTe KpUBYIO OXJIaXIEHUS JJIS 33JaHHOTO CIljlaBa. BbIOepUTe TOUKY MEXIY JTUHHUSIMU
JUKBUIYC M COJIUJYC U ONpENeNIuTe JUIsl 3aJlaHHOrO CIUlaBa: cocTaB (a3, T.€. MPOLEHTHOE
coJiepKaHue yriepoja B ¢a3ax; KOJINIeCTBEHHOE COOTHOIICHHE (a3 Ipu JaHHOU TeMIlepaTrype.

3ananue 3. Kak m3MeHsieTcs IUIOTHOCTh JMCIIOKAIMil MpHU IUIaCTHYECKON aedopmanun
METaJJIOB U No4yemMy?




DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO OOpa30BaHUs
«HoBocuOupckmii rocy1apcTBEHHBIN TEXHHYECKUI YHUBEPCUTET)»

Kadenpa marepuanoBeeHusi B MAIIHHOCTPOCHUU

HﬂClIOpT IK3aAMCHA
0 TUCHMIUIMHE «MaTepranioBeIeHUE», S CeMecTp

1. Meroauka oLeHKH

DK3aMeH NMPOBOJUTCS B AIIEKTPOHHOM (opme, 1o Tectam. Ha BbIonHeHUe Tecta OTBOAUTCS
60 wmunHyr. Ilockombky B 5 ceMmecTpe MOJBOAUTCS UTOT MO M3YYCHUIO JAUCIUIUIMHBI
"MatepuanoBefieHre", TO B TECT BKJIFOUEHBI BCE JUIAAKTUYECKUE EAMHUIIBI 32 BECh KypC H3y4YCHUS
muctuiiHbl. CtyaeHty npeyiaraercst 40 BompocoB, KOTOpbIE OPMUPYET TECTOBAs CUCTEMA TaKUM
00pa3om, 4TOOBI BCE BOMPOCHI OTPAKAIM M3yUEHHbIC AUAAKTHYECKHE enHUIbL Kpucrammueckoe
crpoerne MerauioB (5 Bompocos), CoiictBa MarepranoB (5 Bompocos), Teopust W mHpakTHKa
TEPMUIECKOH 00paboTku (5 BOMPOCOB), Yriepoauctsie W JjerupoBaHHbie cTamud (10 BOmpocos),
IIBetnbie cmiaBbl (7 BompocoB), Hemerammnmueckue Mmarepraisl (8 BOMPOCOB). 3a  KaKmblid
NPaBWIBHBIN OTBET CTY/EHT 3apabatbiBaet 1 Oaur. MakcumanbHOe KommdecTBo Oamios - 40. [Tocrne
3aBepIICHHs] TECTUPOBAHMS CTYIEHT Cpa3y BUAMUT pe3yibTaT, KOTOPbI CyMMHUpyeTcs ¢ Oayiamu,
3apab0TaHHBIMH B TEYEHHE CEMECTPa U BHIBOJUTCS 00IIast OL[CHKA 32 CEMECT.

ITpuMmep Tecra s IK3aMeHa

JE:: Kpucrajimyeckoe CTpoeHHe METAJJIOB

Bompoc 1. Eciii aroM HaxoauTest B EHTPE DJIEMEHTAPHOM SYEHKH — TO 9Ta UCHKa Ha3bIBACTCH:
2 TIK pelérka

) OLIK perrreTka

) TTIY pemeTka

(oIMH BapuaHT)

Bonpoc 2. Auu3orponus — 310:

) naubornee IJIOTHOYIIAKOBAaHHOE HAIIpaBJICHUE

HEOJIMHAKOBOCTh CBOMCTB B pa3HbIX KPUCTAIUIOrpahUUECKUX HAMPaBIECHHUIX
HaJU4He B MeTaJIe ABYX (a3

(OIMH BapUaHT)

Bonpoc 3. K nunelinbvm nedekramM OTHOCSATCS:

-/ BaKaHCHUU

-~ TUCIIOKAIIUH

' MAJIOYTJIOBBIE TPAHUIIBI

(oMH BapuaHT)

Bonpoc 4. Ha ¢popmy 3epHa npyu KpUCTaITM3alMH BIIUSET:

- HaIpaBJIEHUE OTBOJAA TEIUIA IIPH KPUCTAJLIN3ALIAN
TEeMIIepaTypa KpUCTAIUTU3ALNUN

CKOPOCTh OXJIAXICHUS

(0JIMH BapUaHT)

Bonpoc 5. Meramnorpaduueckuii aHain3 MPOBOIAT JUIsl U3yYEHUH:

- TIPOYHOCTH METAJJIOB
~ CTPYKTYpBbI METAJIIOB

aTOMHOTO CTPOEHUSI METAJIOB
(0IMH BapHaHT)
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JIE: CBoiicTBa MaTepHaJIOB
Bompoc 6. Ha pucynke noxaszana cxema W3MEpeHHs TBEPIOCTH 110 METOLY. ..
':"_::' Bpunemis
'::::3' Pokseia
':::::' Bukkepca
Olllopa
(omMH BapuaHT)
Bonpoc? Pexpucranmmsanus npeacrabiasier coOo. .
\J 00pa3oBaHKE HOBBIX PABHOOCHBIX 3¢PEH M3 ):[e(popMyIpOBaHHbe KpHCTAJLIOB
(U obpazoBanne TeKCTYpHI AehopMariH
U ynpounenne MeTaiia pu 1iacTHYecKoM AepOpMUPOBAHIH
C nponecc opmupoBanms cyb3epeH npu Harpese AeOPMUPOBAHHOIO METAIIIA
(ouH BapuaHT)
Bompoc 8. Ilpu nnactuyeckoii aedopmanuy MeTajuia INOTHOCTD AUCIOKALHIA:
':::::' YBEITMYMBACTCS
O ymenbmaercs
O ne usmensiercs
© cHauana yMeHbIIAeTCA, TOTOM YBETHIHBACTCS
(o1MH BapuaHT)
Bonpoc 9. Ilpu x0moHOM AedopMaIi METaILIBL:
U cranoBATCA TITACTUYHEE U MSTYE
YIPOYHSIOTCS ¥ CTAHOBSITCS TUIACTUYHEE
) yIpouHsoTCs U TepSIOT MIaCTUIHOCT
(omMH BapuaHT)
Bompoc 10. Haknen — sro:
'::' ::' ) pasynpouHeHNe MeTaIITa B TIPOIECCE XOMOHOM eopmartim
-/ IBIDKEHHE JMCIOKALMH B IPOLIECCE XOIOAHO feopmaLym
-/ yIpOYHEHHE METAJIOB B MPOIIECCE XOJOIHOM edopmarin
(O)II/IH BapUaHT)

JIE: Teopusi n npakTuKa TepMU4ecKoil 00padoTKH
Bompoc 11. TlepechilieHHbI TBepAblid pacTBOp yriepoja B alb(a-kenese,
MOJTYYEHHBIH PU OXJIaXIEHUH ayCTEHHUTa CO CKOPOCTHIO, OOJIbILIEH KPUTHUECKOI,
Ha3bIBACTCH:
':::::' MapTEHCUTOM
':::::' bepputom
O nepomrom
O nementrTOM
(oIMH BapuaHT)
Bompoc 12.Crpykrypa cramm 40 mocie HOIHOro OTKATra -
C (beppI/IT + mepuT
J MapTCHCI/IT
-~ IEMEHTHUT + TIEPIIUT
"'-::' TePITUT
(ouH BapuaHT)
Bornpoc 13. YriepoaycTsle cTany nocie 0TKUTa 00bIYHO OXJIaXKAA0T:
O Bmecre ¢ medsio
U na Bo3myxe
g Boze
B pactBope comu
(ouH BapuaHT)




Bompoc 14. IlemenTanum noBepraror CTaju:

O HuskoyriepomucThie

© BBICOKOYTTIEPOHCTBIE

O cpemmeyriepomctsie

O nro6bre

(ouH BapuaHT)

Bompoc 15. TTocie neMeHTaImy AeTaH HOABEPrakoT:
(U 3akanke 1 HU3KOMY OTIIYCKY

/ 3aKaJIKe ¥ BEICOKOMY OTITYCKY

O Hopmammsammn

O nomonHuTeBHAs TEPMOOOPaBbOTKA HE TPeOyeTcs
(omMH BapuaHT)

JE: Yriiepoauctbie U JerHPOBaHHbIE CTAIH
Bonpoc 16. Crans C14 cn sBisercs
) cTaNIbl0 OOBIKHOBEHHOTO KAueCTBa
':"_:3' Ka4eCTBEHHOM
':"_:3' BBICOKOKAYECTBEHHOM
) 0c060 BHICOKOKAYECTBEHHOI
(0MH BapuaHT)
Bonpoc 17. Kunsuuei Ha3pIBaeTCs CTalb,
~ pacKUCIIEHHAs TOJIKO peppoMapraniemMm
paCKcheHHaa dbeppMoapranieM u GeppoOKpeMHHEM
paCKI/ICJ'ICHHa}I (deppomapranuem, GeppoKpeMHHEM H ATIOMUHHEM
/ TOJIBEPTHYTAs! AEKTPOILIAKOBOMY MEpPEIiaBy
(O,tII/IH BapHUAaHT)
Bonpoc 18. [Tpumecs, BBI3bIBaOIIAs KPACHOJIOMKOCTD CTaJH, 3TO
/ cepa
2 docdop
) Mapraser
' KpeMHHIA
(oIMH BapuaHT)
Bonpoc 19. Tunuunas tepMudeckas 00paboTKa 11 ObICTPOPEKYIIEN CTaNN:
""_:3' 3aKajka + TpOWHOH BBICOKHI OTITYCK
""_:3' 3aKalika + JIBOMHOMN CpeHUI OTITYCK
O 3akanka + TPOHHOI HI3KHIT OTITYCK
(0JIMH BapUaHT)
Bompoc 20. Pacnipenenure HHCTpyMEHTABHBIC CTAJH 110 TPYIIIAM:
Bosmoorcnvie sapuanmol.

1. [MOHVKEHHOM NMPOKAJIMBAEMOCTH

2. MMOBBIIIICHHON MTPOKAJIUBAEMOCTH

3. [ITaMItIoBas

4. ObICTpOpEKYyIIAs

Coommnecénnvle napol:

V13A

P9K10

6XB2C

XBI'

(YKaxuTe MpaBUIIbHBIE COOTBETCTBUS)



Bomnpoc 21. Kakoe koim4ecTBO XpoMa 3HAYUTEIbHO YBEIUYMBAECT KOPPOZUOHHYIO CTOMKOCTh
CTaJIu:
O 13%
0 10%
O 59
(oMH BapuaHT)
Bonpoc 22. IIpy»uHEI ¥ peCCOPHI H3TOTaBIMBAIOT U3 CTaIN
© 65C2
O P18
O 20
O Vvi2A
(0IMH BapUaHT)
Bonpoc 23. Metamnypruieckoe Ka4ecTBO CTaJId OMPEeIIaeTcs
O comeprkaHmeM BpeHBIX IPUMecei — cepbl i hochopa
u:J COJIepKaHNEM BPEIHBIX IPUMECEH — MapraHiia U KpeMHUS
'C:} colepKaHueM yriepoaa
O CYMMAapHBIM COACPKaHUEM JICTUPYIOIINX 3JIEMCHTOB
(oIMH BapuaHT)
Bonpoc 24. I1nacTu4HOCTb, yIapHYIO BA3KOCTh CTaIH IOBBILIAET
© nukens
.r--\\.
P XpoMm
' monubnen
O Bomsppam
(0MH BapuaHT)
Bonpoc 25. Uncno B 0603nauennn Mapku ctanu P18 nokaseisaer cofepkanue
';3' BoJIb(Ppama (B MPOLIEHTAX)
'i:} yriepoza (B COTBIX JOJSIX MPOLIEHTA)
O yraepona (B JCATHIX JOMAX MPOIEHTA)
—~

' Gopa (B COTBIX JIOJIAX MPOIICHTA)
(0IMH BapUaHT)

JE: [IBeTHBIE CIJIABBI
Bomnpoc 26. 3a cuet 4ero J0CTUraeTCss MAaKCUMAbHOE YITPOYHEHHE MPH TEPMUIECKOM
obpabotke craaBoB cucTeMsl Cu-Al?

|"'"|

'~ obpazoBanueM npu crapeHuu 30H I'unbe-IIpectona
'5:3' MapTEHCUTHBIM MPEBPALIEHUEM TTPH 3aKaJIKE
'C:j' dukcanyen mpu OXJIKICHIN BBICOKOTEMITEPATYPHOT'O COCTOSTHUS
Q obpazoBanuem coenuuenust CuAl;
(0JIMH BapUaHT)
Bompoc 27. CuiryMHHEI — 3TO:
'C:} JIUTEHHBIE CIUIaBbI cucTeMBI Al-Si
'i 3‘ TEPMHUYECKU YIPOUHsEMbIE CIiaBbl cucTeMbl Al-Cu
Q / TIOPOIIKOBBIE CTIIABBI CHCTEMBI Al-Al,O3
W TepMquCKH HEYMPOUYHsIeMBbIE CIIIaBbl cucTeMbl Al-Mg
(0JIMH BapUaHT)
Bomnpoc 28. Jlatynu — 370:
'C:} CIIJIABbI MEIM C IMHKOM
'C:} CIIJIAaBbI MEIU C OJIOBOM
'::3' CIIJIaBbI MEIM C MAarHUEM
Q CILIABBI MEJIU C KEIE30M
(oMH BapuaHT)



Bomnpoc 29. Jlepopmupyemomy anroMuHreBoMy craBy J116 cooTBETCTBYeT:
'C:} BBICOKas yAeJIbHas IIPOYHOCTh
'C:} BBICOKUI MOAYJIb YIIPYTOCTH
'C:} HU3KUN TeMIepaTypHbIi K03 OUIIHEHT JIMHEHHOTO pacIupeHus
) BbIcOKast KOPPOBHOHHAS CTOWKOCTD B MOPCKOIT Cpeie
(0IMH BapuaHT)
Bomnpoc 30. Bponsst ki1accuduuupyrot:
o (dazoBOMy cocTaBy
LJ o CTpyKType
L 110 OCHOBHOMY JIETHUPYIOLIEMY 3JIEMEHTY
L 1o NpUMEHEHUIO
(BO3MOYKHO HECKOJIbKUX BapUAHTOB)
Bonpoc 31. Crapenue 3akanénnoro crasa J[16T - aro:
© pasympounenue 3a cuét o6pasoBanus 30H I'nabe-IIpecTomHa
O cramus pacmaga nepechieHHoro TBepaoro pactopa Al(Cu) ¢ o6paszoBanueM 30H I'HHbe-
HpecmHa u yactut ¢assr Al,Cu
' obpa3oBaHKe NEPECHIIEHHOr0 0-TBeporo pactsopa Al(Cu)
© crazus Bo3BpaTa, IPH KOTOPOIl POUCXOAUT KOATYJISIHS BTOPOii (hasbl
(oIMH BapuaHT)
Bonpoc 32. K kakoii rpyrie 0OTHOCATCS allOMUHUEBBIE CIIIaBbl THIIA AMT:
'5:3' K JIMTEHHBIM CILIaBaM
'C:} K 1eOpMUPYEMBIM CITJIaBaM, HEYIPOUYHSIEMbIM TePMUYECKO 00paboTKOM
) k meOopMIPYeMBIM CILTABAM, yIPOUHIEMBIM TEPMHUCCKOH 06paBoTKOi
(0MH BapuaHT)

JAE: HemeTa/uinyeckue MaTepuaibl
Bomnpoc 33. ITo merkooOpa3yronemMy BEmecTBy KIeH KIacCH(PpUIMPYIOT Ha:
U emonsmbte

L pe3uHOBEIC

L KuaKue
L mactooOpa3Hble

(BO3MO>HO HECKOJIbKUX BApUAHTOB)

Bomnpoc 34. 1o Ha3HaYeHHIO KJIEH KJIACCH(PHUIUPYIOT KaK:

O KOHCTPYKILIMOHHBIE

L cuioBbIe

L HecuI0BBIE

LJ yHUBepcaabHbIE

(BO3MO>KHO HECKOJIbKUX BapHAHTOB)

Bomnpoc 35. []ns obneryenus nporecca CMEIIMBAHUS PE3UHOBOM CMECH UM MIPUJAHUS PE3HHE
MATKOCTH ¥ MOPO30YCTOHYHMBOCTH B €€ COCTaB JOOABIIAIOT:

'C:} MATYUTEIN

'i:} HamoJIHUTEIHU

'C:} KpacuTenu

Q Kay4aykK

(0JIMH BapUaHT)

Bonpoc 36. Kakoii a5ieMeHT onpeeisieT 31aCTUIHOCTh Pe3MHOBBIX H3JICITHI:
O cepa

‘-~ celeH

'\.:.J' Kay4ykK

© docdop

(oaMH BapuaHT)



Bonpoc 37. D60HUT COAEPKUT CEPHI JIO:
210 %
20 %
30 %
40 %
(0IMH BapUaHT)
Bonpoc 38. [To xumMuyeckoMy cOCTaBy CTEKJIO KIacCU(PUIUPYIOT:
L) cunukarnoe
O OOpOCUITMKATHOE
U menounoe
[ 6esmenounoe
(BO3MO>HO HECKOJIbKUX BapUAHTOB)
Bonpoc 39. Yxymmienue cBOMCTB pe3uH MPHU SKCIUTyaTalluy U XpaHEHUH HA3bIBACTCS:

- CTapEHUEM

-/ Koppo3zuei

J JeCTpyKLUEN

-~ perpananuen

(0IMH BapuaHT)

Bomnpoc 40. K TepMopeakTHBHBIM TTACTMACCaM OTHOCHTCSL:

-~ TE€KCTOJIUT
' TIOJIUCTHUPOIT
-/ TIOJIUATUJICH

MOJIMBUHUJIXIJIOPHU]L
(oIMH BapuaHT)
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2. Kpurepun ouenku

» OTBeT Ha 3K3aMEHAI[MOHHBIN TECT CYMTACTCS HEYAOBJIETBOPUTEIbHBIM, €CIIH CTY/ICHT HaOpa
3a BemosHeHue Tecra 0-22 oanna.

* OtBer Ha HK3aMEHALMOHHBIA TECT 3aCUMTHIBACTCS HAa MOPOTOBOM YPOBHE, €CIU CTYICHT
HaOpau 3a BeITIOTHEHHE TecTa 23-28 Oannos.

» OrtBer Ha SK3aMEHAIMOHHBINA TECT OMJIET 3aCUUTHIBACTCS Ha 6a30BOM YPOBHE, €CIIH CTY/ACHT
HaOpau 3a BeImonHeHue Tecta 29-34 b6annos.

* OtBer Ha HK3aMEHALMOHHBIA TeCT OWJIET 3aCYMTHIBACTCS HAa MPOABHMHYTOM YPOBHE, €CIIU
CTyzeHT HaOpai 3a BeImoaHeHHe Tecta 35-40 bannos.

3. HIxkana oueHku
DK3aMeH CUHTAeTCs CTAHHBIM, €CIIM CyMMa OaJlJIoB IO TECTY OCTABIISIET HE MeHee 22 6aiioB (U3
40 BO3MOXKHBIX ).

B o01meii orieHke 1Mo AUCIUIUIMHE SK3aMEHAIIMOHHBIE OAJUThI YYUTHIBAIOTCS B COOTBETCTBUU C
npaBWiiaMd  OaJJIbHO-PEUTUHTOBOM  CHUCTEMBI, TPHUBEICHHBIMH B paboueil mporpamme
TUCIIAIUIVHEI.

4. Bompocsl K 3K3aMeHy 0 JUCHHMILIMHe «MaTepuaaoBeeHue»
JE:: Kpucrajimmyeckoe CTpoeHHe METAJLJIOB
Bonpoc 1. Ecniu aTom HaxX0AUTCS B LIEHTPE JIEMEHTAPHON AYEUKH — TO 3Ta STYEHKa HA3bIBACTCS:
Bompoc 2. AruzoTtponus — 310:
Bonpoc 3. K nunelinbvm nedekramM OTHOCSATCS:
Bompoc 4. Ha ¢popmy 3epHa npu KpUCTAILTU3ALAN BIHSIET:
Bormpoc 5. Metammorpaduueckuii aHaiuu3 TPOBOIAT AJISI U3yUEHUU:
Bompoc 6. 111 KpUCTaJIIIMYECKOIO COCTOSIHUS BEIIECTBA XapaKTEPHO. ..
Bormpoc 7. CBoCTBO, 3aKIH0YAIONIEECs B CIIOCOOHOCTH BEIIECTBA CYIIECTBOBAThH B PA3IMUHBIX



KPpUCTATININYCCKUX MOILI/I(I)I/IKaL[I/ISIX, Ha3bIBACTCA. ..

JE: CoiicTBa MaTepHaJioB
Bonpoc 8. Ha pucyHke nokasana cxema U3MEpeHHUs TBEPLOCTH 110 METOLY. ..
P
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Bompoc 9. Pexkpucrannu3zanus npeactaBisier co0oil. ..

Bonpoc 10 Ilpu mnactuyeckoii nedopManiuu MeTauia iIoTHOCTh JUCIOKALIUA:
Bomnpoc 11. IIpu xonoaHoH gedopMariiiy METaIbL:

Bomnpoc 12. Haknen — 3To0:

Bompoc 13. oB - 370:

Bormpoc 14.J/lepopmaniust Ha3bIBa€TCS XOJOHOU, €CIIH:

JE: Tepmuyeckasi 00padoTka cTajau

Bompoc 15. IlepechliiieHHbIN TBEpAbII pacTBOP yriiepo/ia B alb(a-Kenese, MoITy4eHHbIN npu
OXJIQXK/IEHUH ayCTEHUTA CO CKOPOCTBIO, O0JIbLIEH KPUTUYECKOM, Ha3bIBACTCA:

Bomnpoc 16.CtpykTypa cranu 40 mociie mojaHoro OTxura -

Bomnpoc 17. YranepoaucTsie cTany nociae 0OTKUra OObIYHO OXJIAXKIAk0T:

Bompoc 18. JloaBTekTONIHBIE CTAJIN IS [TOJIHOM 3aKalKy HarpeBaroT BhILIE:

Bonpoc 19. Hacelienne noBepXHOCTHOTO €105 YTIEPOAOM Ha3bIBacTCH. . .

Bompoc 20. llemenTanuu moaBepraT CTalu:

Bomnpoc 21. [lociie nemenTanuu aeTaim noBEpraroT:

Bompoc 22. IlemenTaruto npoBOAsT C HEIbIO:

Bonpoc 23. Yem oTiinyaeTcs MapTeHCUT OTIIYCKA OT MapPTEHCUTA 3aKAJIKU:

Bompoc 24. Pacnipenenure CTpyKTypHbIE COCTABIISIOIINE CTAIU IO YBEJIUYEHHUIO TBEPIOCTU
HEPIUT

OeHUT

copour

TPOOCTHUT

MapTEHCUT

Bormpoc 25. Ynydmenue ctanu — 3T10:

Bomnpoc 26. IIpu kakoii Temreparype OTIycKa MOXHO B YIJIEPOJAUCTON CTAJIH MOJTyYUTh COPOUT:
Bonpoc 27. Kak Ha3bIBaeTcst TepMuueckast 00paboTKa JOIBTEKTOUHON CTallU, COCTOSIAs U3
HarpeBa B Mex(}a3Hyro 00J1acTh MEXY Acl U Az U OXJTQXKICHUU B BOJY:

JAE: Yraepoaucreie U JIerHpOBaHHbIE CTAH

Bonpoc 28. Crans C14 cn aBnsercs

Bompoc 29. Kunsinieit Ha3pIBaeTCsl CTalb,

Bonpoc 30. ITpumeck, BrI3bIBaroas KpaCHOJIOMKOCTb CTAJIH, 3TO

Bonpoc 31. Tunuunas repmuueckast 0opaboTka st ObICTPOPEXKYILEH CTaIH:
Bomnpoc 32. Pactipenenute HHCTpYMEHTaIbHbBIE CTAJM 110 TPYIIIaM:
Bosmoorcnvie sapuanmul.

1. MOHIKEHHOM MMPOKAJIMBAEMOCTH

2. MOBBINICHHON MPOKAJINBAEMOCTH




3. [ITaMIIOBas

4. ObICTpOpEXKYIIAs

Coomnecénnvle napul.

V1I3A

POK10

6XB2C

XBI'

(yK‘d)Kl/l'l‘C [IPpaBHUJIbHBIC COO'['BC'I‘C'I‘BI/lﬂ)
Bompoc 33. Kakoe koin4ecTBO XpoMa 3HaAUUTENBHO YBEIUYUBAET KOPPO3UOHHYIO CTOMKOCTh
CTaJH:
Bomnpoc 34. IIpyxuHbl 1 peccopbl U3TOTaBINBAIOT U3 CTAIN
Bormpoc 35. Meraminyprudeckoe KauecTBO CTalI ONPEEseTCs
Bompoc 36. I1nacTu4HOCTh, YAapHYIO BI3KOCTh CTaJIM OBBILIAET
Bormpoc 37. Uucno B 0603HaueHnn Mapku ctaym P18 mokaspiBaeT copeprkanue
Bompoc 38. Pacnipenenute Mapku CILJIaBOB IO TPYIIIIaM
Bosmooicnvie sapuanmol.

1. TBEP/IbIi CIIAB

2. CEepblil UyTYH

3. HITaMIIOBas CTaJlb

4. OpoH3a

Coommnecénnvle napol.

X6BD

T5K10

bpOL] 4-3

CU25

532

(YKaXuT€ MPaBUIIbHBIE COOTBETCTBUS)
Bompoc 39. YcranoBuTe COOTBETCTBHE MEX]Y BUIOM TEPMUYECKOH 00paObOTKU U 001aCThIO
JIMarpaMMBl:

Bosmooicnvie 6apuanmosl.

1. 1
2. 2
3. 3

Coommnecénnvle napol:

OTITYCK CTaJIn

3aKaJika CTaJlu

HOpMaIn3alus CTalnu

(YKaXUT€ MPaBUIIbHBIE COOTBETCTBUS)



Bonpoc 40. Kakoil 13 nepeurcieHHbIX JIETUPYIOLIMX JIEMEHTOB MOBBIIIAET MAPTEHCUTHYIO

TOUKY:
Bompoc 41
Bonpoc 42

. JKapoIrpoyHOCTh CcTalIy XapaKTepH3yeTcs:
. Pactipenenure naHHbIE CIIIaBHI IO TPYIITAM:

Bosmooicnvie 6APUAHRNIbL.!

1.

[Ipy>KMHHAs CTAJIb

2.

T TEHBIA aJIFOMUHUEBLIN CILIaB

3.

M3HOCOCTOMKAS CTallhb

4.

OBICTPOPEIKYIIAS CTATb

CoomnecénHule napol:

AK 12

110I'13J1

PODS

SOXTOA

JIM1 58-2

(ykaxure

IPaBUJILHBIE COOTBETCTBUS)

JE: IIBeTHBIE CILIABBI

Bompoc 43
00paboTke

Bompoc 44.
Bonpoc 45.
Bompoc 46.
Bormpoc 47.
Bompoc 48.
Bormpoc 49.
Bompoc 50.
Bormpoc 51.
Bompoc 52.

Bomnpoc 53

Bompoc 54.
Bomnpoc 55.

Bompoc 56

. 3a CYeT Yero JI0CTUTAETCS] MAKCUMAJIbHOE YIIPOYHEHHE TIPU TEPMHUECKON
criaBoB cucteMbl Cu-Al?

CunmyMuHBI — 3TO:

Jlatynu — 370:

JledopmupyeMomMy aIFOMHUHHEBOMY CIIaBy J[16 COOTBETCTBYET:

BpoH3bl KitaccupuuupyroT:

Crapenue 3akanénsoro cmasa J[16T - sro:

K kakoii rpynme oTHOCSTCS aJllOMUHHUEBBIE CILIaBbl TUIIA AMT:

Cmnas coctaBa 60% Cu, 38%Zn, 1%Al, 1% Fe umeer mapky

[Tpu yBenmueHuM coepkaHusl LIMHKA B JIATYHSIX IPOYHOCTh

Crunas JIK80-3 — 210
. OCHOBHBIM JIETHPYIOLIUM 3JIEMEHTOM B TUTAHOBBIX CILJIaBaX SBJISIETCS
OCHOBHBIMHU TIPEUMYIIIECTBAMH TUTAHOBBIX CILJIABOB SIBJISTFOTCS. . .
OCHOBHBIMHU TPEOOBAaHUAMM K aHTU(PPUKIIMOHHBIM MaTepHajIaM sSBISIOTCS
. B xauecTBe aHTH(HPUKIIMOHHBIX MaTEPHAJIOB MOKHO MCTIOIH30BATh

JE: HemeTa/uin4yeckue MaTepuaibl

Bomnpoc 57
Bomnpoc 58
Bomnpoc 59

. Ilo ruieHko00pazyrolieMy BEIIeCTBY KJIeH KIaCCU(PHUIMPYIOT Ha:
. I1o Ha3HaueHUIO KJIeu KIaccu(UIUPYIOT Kak:
. s obneryenus mporecca CMEIIMBaHUS PE3MHOBON CMECH U MPHUIaHUS pE3UHE

MSTKOCTH ¥ MOPO30yCTOWYMBOCTH B €€ COCTaB J00aBIISIOT:

Bompoc 60.
Bormpoc 61.
Bompoc 62.
Bormpoc 63.
Bompoc 64.
Bormpoc 65.
Bompoc 66.
Bonpoc 67.
Bompoc 68.
Bonpoc 69.
Bompoc 70.

Kakoii anemMeHT onpesenser 3MacTHIHOCTh PE3UHOBBIX W3/IEITHIA:
DOO0OHUT CONEPKUT CEPHI JI0:

[To xuMHUYECKOMY COCTaBY CTEKIIO KJIACCUPUITUPYIOT:
VYXy/lIeHne CBOMCTB Pe3rH IIPH IKCIDTyaTallii M XPAHSHUW Ha3bIBACTCS:
K TepMoOpeakTUBHBIM IJIacTMaccaM OTHOCUTCS:

s mnacTMace xapakTepHa:

Jl11s pe3uH XapakTepHa:

Cyl1iecTBeHHBIM HEJJOCTaTKOM PE3HH SBIISETCS:

HanonmHuTenb BBOISAT B COCTaB IUIACTMACC JIJIS:

HanonuuTeneM B reTuHaKce sSBISETCS:

Crexnamu Ha3bIBAIOT:




Bomnpoc 71. IIpoBeaute COOTBETCTBUE MEXKY 00JaCTAMU Ha TEPMOMEXAaHUYECKON KPUBOM
HEKPUCTAJUIMYECKOT O JIMHEHHOTO IOJIMMEPa U €0 COCTOSHUEM:

[ |l 1l

Hedopmanys

'
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1
1
1
1
1
1
1
I
1
1
|
1
1
1
1
1
1
1
1
1
1
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I
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’ TeMnepaTyTpa X

Bozmooicuwvie eapuanmol.

1. O6acts |
2. O6macts 11
3. Oo6macts 11

Coommnecénnvie napoi:

CTEKJI000pa3HOE COCTOSIHUE MOJTUMEPa

BBICOKO3JIACTUYHOE COCTOSTHHE
nosjrMepa

BA3KOTCKYYCC COCTOSIHUC ITOJIMMEPA

Bomnpoc 72. CiocoGHOCTH KJIeeBOM MIEHKH MPOYHO YIEP>KUBATHCS HA ITOBEPXHOCTH
CKJIEMBAaEMBIX MaTEPUAJIOB — ATO:

Bomnpoc 73. JIocTOMHCTBOM KJIEEBOTO COEIMHEHUS SIBIISETCS:

Bompoc 74. Cutanisl OT HEOpraHMYECKUX CTEKOJ OTINYAIOTCS:

Bomnpoc 75. Tpumniekc — 3t1o:



denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHHYECKHI YHUBEPCUTET

Kadenpa marepuanoBeaeHusi B MAIIHHOCTPOCHUU

IHacnopr
pacueTHO-TpadpuIecKoro 3agaHus (padoTol)

IO JUCLHMIIIIMHE «MaTepI/IaJ'IOBe,HCHI/IC», 5 CEMECTD

1. MeToauka olleHKH

B pamkax pacyerHo-rpaduueckoro 3amanusi (paboThl) MO AMCHUILIMHE CTYICHTBI
JOJKHBl ~ 3HATBTEOPUIO W PHAKTUKY TEPMHYECKOH 00paboOTKM, yMeTh Ha3HAYaTh
TEXHOJIOTHYECKHI TMpolecc TepMUYeckod oOpabOTKM cTanell pasHbIX KIAcCOB, 3HATh
METaJUIMYECKHE U HEMETALNTUYECKUE MaTepUalibl ¢ OCOOBIMU CBONCTBAMH.

Oosi3aTtenbHble cTpykTypHble 4actu PI'3. PacuetHo-rpaduueckas pabota B 5
ceMecTpe BKIIOYAeT B ce0sl TPH 3a1aHUs:

1. Pa3paborarh TEXHOJOTHMYECKHH MpoIecC TEePMHUECKOH 0OpabOTKU MOIYy4EeHHOM
neranu. Haueptuth rpadux TepMuueckoid 00pabOTKH, MOCUMTAB BpEeMs HarpeBa M BBIIECPIKKHU
JIeTau.

2. WM3yuutrb TeOpUI0O M NPAKTHUKY TEPMUYECKOM OOpabOTKM JIErMPOBAHHOM CTalH.
CryneHT noiiydaer JeTajb U MapKy JISTUPOBAaHHOM CTalld, OH JOJDKEH yKa3aTh COCTaB CTalu U
ONpEeNeNUuTh, K KaKOW Tpymme OTHOCUTCS JaHHas CTajb I10 HAa3HAYCHWIO; HA3HAYUTh U
000CHOBATh PEXHUM TEPMUYECKOW 00pabOTKH, OOBSICHUB BIHMSHHE JIETHPYIOIIUX 3JIEMEHTOB Ha
MIPEBPAICHHSI, IPOUCXOISAIINE HAa BCEX 3TallaX TEPMHUECKON 00pabOTKH JTaHHOM CTaJH; ONUCaTh
MUKPOCTPYKTYPY U CBOWMCTBA CTallM MOCIIE TEPMUUECKON 00pabOTKH.

3. Onucarb Matepuaibl (METAUIMUECKUE M HEMETAUNIMUECKHUE) C 0COOBIMU CBOMCTBAMH.

OuennBaemble MO3UIMHU. TMPABWIHHOCTh PACKPBITHS 331aHU M OPOPMIICHHS TEKCTOBOM YaCTH,
coOmroieHue rpaduka cauu 3a1aHui:

1 3amanue — 7 Hemend,

2 3agaane — 11 Henens;

3 3amanue — 15 Henens.

2. Kputepuu oueHku
* PaboTa cunTaercs He BHINOJHEHHOI, €CIIM CTYIEHT OCBOMUJ TEOPETHUECKH MaTepuall, HO
BBITIOJTHIII pa0doOTy HE B CPOK, C OMMOKAaMHU, HE CMOT TMPAaBUILHO OTBETUTH HA BOIPOCHI TIPH
3aIuTe padboThl, orleHKa coctansiet 0-14 Gamnos.
» PaGota cumTaeTcs BBITOJIHEHHOW HAa MOPOrOBOM YPOBHE, €CJIIH CTYACHT OCBOWII
TEOPETUYECKHUI MaTepuai, HO BBHIMOIHHII OJHO 3aJaHHe HE B CPOK, C OMIMOKAMH, JTOMYCTHI
HETOYHOCTH TIPH 3aIIuTe paboThI, OIleHKa cocTaBiseT 15-19 Gannos.
» PaboTa cunTaeTcs BHITOJIHEHHON HAa 62a30BOM YPOBHE, €CJIH CTYICHT OCBOUI TEOPETHUECKUN
MaTepuai, BBIIOTHUI paboTy B CpPOK, 0€3 OMMOOK, HO JOMYCTUI HETOYHOCTH TPH 3allUTe
paboTsl, onieHka coctapinser 20-24 6amios.
» Pabota cuuTaeTrcs BBHINIOJHEHHOW HAa MPOABHHYTOM YPOBHE, €CIHM CTYJICHT OCBOWII
TEOPETUYECKHUI MaTepua, BHIMOIHII padoTy B CPOK, 0€3 OMIMOOK, OTBETHII O€30IIMO0YHO Ha
BCE BOIPOCHI TIPH 3aIuTe paboThl, olleHKa cocTanisieT 25-30 6amios.

3. IIIkaxa omeHKH

B o6meit onenke no gucuumiauHe 6amibl 3a PI'3(P) yunTeiBaroTcsi B COOTBETCTBUU C
npaBWiIaMyd  OaJUIbHO-PEUTHMHTOBOM  CHCTEMBI, TPUBEAECHHBIMH B pabodell mporpamMme
nucuuriuHbl. [Ipy Bemonuennu PT'P cTtyneHT MokeT moayunTh MakcumanbHO 30 OaiioB. DTH
0ayuIbl CyMMHPYIOTCSI C OCTaJbHBIMU OajslaMH 10 BHJaM aTTeCTallid M y4acTBYIOT B OOIIeit



OLICHKE M0 JUCHUIUIMHE. Tabnmuia COOTBETCTBUS OalIOB, TPaJULIMOHHONW OIEHKH M OyKBEHHOM
onenku ECTS npencrasnena B Tabiurie.

Ouenka

3HaueHne

Jwnana3on
OamroB
peiituara, %

Tpanuumonnas (5-
OayTbHAs) IITKaIa
OLICHKH

A+

A

A-

«OTnraHO» — paboTa BBICOKOTO Ka4eCTBa, YPOBEHb
BBINIOJIHEHHS OTBEYAET BCEM TPEOOBAHUSIM, TEOPETHUECCKOE
collepKaHre Kypca OCBOSHO IOJTHOCTEI0, 06e3 IpobesioB,
HEOO0XOIUMBIE IPAKTHYECKUE HABBIKH PaOOTHI C
OCBOCHHBIM MaTepHaioM c(hOPMUPOBaHEI, BCE
MIPeAyCMOTPEHHBIE IPOrpaMMOii 00ydeHH s yueOHbIe
3aJ1aHusl BBITTOJHEHBI, KAYECTBO MX BBIOJIHEHHS OLEHEHO
YHCIIOM 0aJJIOB, OJIM3KUM K MaKCHMaJIbHOMY

90-100

B+

«O4YeHb X0OpoIIIo» — paboTa XOpoIlias, ypOBEHb
BBIMOJIHEHHS OTBEYAET OOJIBIIHHCTBY TPeOOBAHHMIA,
TEOPETHYCCKOE COACPIKAHUE KypCa OCBOCHO MOJHOCThIO,
0e3 npo0OesoB, HEOOXOAMMBIE MPAKTUUECKHE HABBIKK
paboThI C OCBOCHHBIM MaTEPUAIIOM B OCHOBHOM
c(hopMHUpPOBaHBI, BCE MPEIYCMOTPEHHbBIE TPOrPaMMOit
00y4eHust yueOHbIC 3aaHusI BBIMOIHEHbI, KAYECTBO
BBINOJIHEHUS OOJILIIMHCTBA U3 HUX OLIEHEHO YUCIOM
0aJuIoB, OJIM3KUM K MAaKCUMAJIbHOMY

80-89

OTJINYHO

C+

«XO0po1I0» — YpOBSHb BHITIOTHEHHUS pabOTHI OTBEYAECT
BCEM OCHOBHBIM TPEOOBaHUSAM, TEOPETHUECKOE
coJiep)KaHue Kypca OCBOCHO MOJHOCTHIO, 0€3 POOeEIIoB,
HEKOTOPBIE MPAKTUIECKIE HABBIKUA PAOOTHI C OCBOSHHBIM
MaTepuaioM C(hOPMHUPOBAHBI HETOCTATOYHO, BCE
MIpeIyCMOTPEHHBIE POTpaMMOii 00ydeHHs yueOHbIe
3a/1aHusl BHITIOJHEHBI, KAU€CTBO BBIMOJHEHHUS HU OJTHOTO
13 HUX HE OIIEHEHO MUHUMAIBHBIM YHCIIOM 0aIJIOB,
HEKOTOPHIC U3 BHIITOTHEHHBIX 3a/IaHUI, BO3MOXKHO,
coJlepKat OMMOKA

70-79

XOpOIIO

«Y 1OBNIETBOPHUTEIIEHO» — YPOBEHD BHITIOTHEHHS PAOOTHI
OTBeYaeT OOJILIIMHCTBY OCHOBHBIX TPEOOBAHHH,
TEOPETHUYECKOE COJIep)KaHNe Kypca OCBOCHO YaCTHYHO, HO
po0eITbl He HOCST CYIIECTBEHHOTO XapaKTepa,
HEO0XOIMMBIE IPAKTHUECKNE HABBIKU pabOThI ¢
OCBOCHHBIM MaTe€pUaJIOM B OCHOBHOM C()OPMHUPOBAHBbI,
OOJIBIIMHCTBO MPEyCMOTPEHHBIX NPOTPaMMOi 00ydeHHs
y4eOHBIX 3a/IaHUH BHITIOITHEHO, HEKOTOPHIE BHJIBI 3aJaHUI
BBITTOJIHEHBI C OIINOKaMH

60-69

«ITocpencTBenHo» — paboTa ciabasi, ypoBEHb
BBITTOJTHEHHS HE OTBEYAET OOJIBIIMHCTBY TPEOOBAHUH,
TEOPETHYECKOE COJEPKaHNE Kypca OCBOCHO YaCTHYHO,
HEKOTOPbIE IPAaKTHYECKUE HAaBBIKK PaObOTHI HE
c(hopMUpPOBaHbI, MHOTHE TIPEYCMOTPEHHBIE TPOTPaAMMON
o0ydeHust yueOHbIe 3aaHusI HE BBIITOJIHEHBI, JTHO0
Ka4eCcTBO BBITIOJHEHHUS] HEKOTOPBIX U3 HUX OIICHEHO
YrCcIOM 0aIoB, OJIM3KUM K MUHUMAJIEHOMY

50-59

YAOBIETBOPUTEIHHO

FX

«HeynoBneTBOpUTEIEHOY (C BO3MOXKHOCTBIO MEepecIadu) —
TEOPETUIECKOE CO/Iep KaHne Kypca OCBOSHO YaCTUIHO,
HE0OXO0IUMBIE TTPAKTHUECKHE HABBIKK PabOThHI He
chopmupoBaHbl, OOITBITUHCTBO MPEAYCMOTPEHHBIX
IIporpamMMoii 0OydeHus yaeOHbBIX 3aJaHNI HE BRIIIOIHEHO,
00 KaYyeCTBO MX BBITIOJTHEHUS OICHEHO YHCIIOM 0alioB,
OJU3KAM K MHHUMAILHOMY; TIPH JOITOJHUTEIEHOM
CaMOCTOSATENFHOW paboTe HAJ MaTepHalioM Kypca
BO3MOJKHO TOBBIIICHHE KAYeCTBA BBITIOJIHECHUS YICOHBIX
3a1aHui
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«HeynosnerBopurensHO» (0€3 BOZMOXKHOCTH Iiepecaayn)
— TEOPETHUYECKOE COJECPKaHNe Kypca HE OCBOCHO,
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HEYAOBJICTBOPUTCIIBHO




Ouenka

3HaueHune

Huanazon
GamnoB
peiitunra, %

Tpanuumonnas (5-
OayThbHAs) IIKaIa
OLIEHKH

HEOOXOINMBIE TIPaKTHUECKUE HABBIKH PabOTHI HE
c(hopMHUpPOBaHEI, BCE BHIIOTHEHHBIC yUeOHBIC 3a0aHUS
conepar rpyObIe OIIHOKH, TOTIOTHUTEIIbHAS
caMoCTOsTeNbHAs paboTa Hall MaTEpUAIOM Kypca He
HpHUBEACT K KAKOMY-TH00 3HAYMMOMY HOBBIILICHUIO
Ka4yecTBa BBINOJIHEHHs YUSOHBIX 3aJaHNi

4. llpumepHblii nepeyenn Tem PI'3(P)

3aganue 1. Pa3paboTaTh TEXHOJOTHYECKUI MPOIECC TEPMUUYECKONH 0OpabOTKH MOIyuYeHHON
neranu. HaueptuTth rpaduk TepMUYecKoil 0OpaOOTKH, MTOCYMTAB BpeMs HAarpeBa M BBLACPIKKU

JACTalIn.

Stud0row. norod.ru

#E
40
MR

* Fosmen Ga Crooiey
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f

Kaonyc

e B5OET W

3aganue 2. B pesynbrate TepMUUecKOil 00pabOTKHM YEpBSKU JOJDKHBI MOMYYUTh TBEPbIN
M3HOCOYCTOMYMBBIN MTOBEPXHOCTHBIN CIION MPH BA3KOM cep/ieBrHe. J[71si uX U3roTOBIEHHS BBIOpaHa
ctans 20XI'P. Ykaxkure cocTaB CTaja U ONpeAeTUTe, K KaKOW TPYIIe OTHOCUTCS TaHHAS CTajlb IO
Ha3HayeHuto. HasHaubTe M OOOCHYHTE peXHUM TEepMHUYECKOH 00paboTKH, OOBSICHUB BIUSHHE
JETUPYIOMIMX JJIEMEHTOB HA TMPEBPAILCHUS, MNPOMCXOASIIME HA BCEX JTanax TEPMHUYECKON
00paboTku JaHHOW cTanu. ONUIIUTE MHUKPOCTPYKTYPY M CBOMCTBA CTalld IMOCTE TEPMUYECKON

00paboTKH.

3aI[aHI/Ie 3. I[IneHouHbIC MaTepHualibl, UX PA3HOBUIAHOCTH, CBOMCTBa 1 00J1aCTh INPUMCHCHUS B
MAalIMHOCTPOCHUH.




