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CocrtaButensb (1):

KaHauaaT TEXHUYECKUX Hayk, [oueHT BacuneeBa Banepus
BrnapgucnasoBHa

Ot kadeapbl cocTaBUTENS: Llo6kanno EkaTtepuHa

3aBeayowmi kadeapor MHXEHEPHOIro CepreeBHa

MaTepunanoseeHna n MeTposiormm

Ot BbINyckatoLen kadeapbi: MapkoBeu, Anekcen
3aBepyowmn kagenpom Bnagumuposuy

MeToaunyeckun otaen:




1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

11 Uenb pucumnnuHbl: CdopmupoBaTb KOMMAETEHUMM obOyvalollerocs B obnactu MatepuanoBeaeHus,
B3aUMOCBSI3M MEXAY CTPOEHMEM U CTPYKTYPbl PasfMYHbIX MaTepuanoB C UX U3NKO-MEXAHUYECKMMU, TEXHONOTMYECKUMUN U
3KcnnyaTauMoOHHbIMU CBOMCTBAMW MaTepuanos, UX pauMoHanbHOro Bbibopa, co3gaHnsa MaTepuarnoB C 3aBeOMO 3a4aHHbIMU
CBOMCTBaMMW.

1.2 3agaum OUCLMUNNUHBI:
paccMOTpPETb B3aMMOCBA3b PyHAAMEHTAalbHbBIX HAyK C MaTepuanoBeaeHNEM;

pacKpbITb NPUHLUMbI B3aMOCBA3N CTPYKTYPbI, CTPOEHUA METasriioB U CrniiaBoB U HEMETallNIM4YeCKnX MmatepuarnoB C nX
q3VI3VIKO-MeX8HW—|eCKVIMVI N TEXHOMOrM4ecKMMy CBOMCTBaMU;

nokasaTb 0COGEHHOCTU CTpPOEHUA matepuanoBs U BO3MOXHOCTU UX MO,D,VICbVILI,VIpOBaHVIﬂ C y4eTom q3yHKLWIOHaJ'IbeIX
ocobeHHocTeN npu nx ncnosrnb3oBaHUN,

paccMoTpeTb pasfindHbie MeTodbl YyhydlweHuAa 3SKCnnyaTaunOHHbIX CBOWCTB maTtepuanos nytem BBeOeHUA
NnernpyrLumnx anemMeHToB, a Takke Ha OCHOBE UCMNOoJ1b30BaHUA TepMI/I‘-IeCKOIZ n XI/IMI/IKO-TepMVI‘-IeCKOVI 06pa6OTKI/I;

pacKpbiTb CYLLUHOCTb U B3aMMOCBA3b CTPYKTYPHbIX NU3MEHEHUI C NPUHUMMNOM NOBEPXHOCTHOIO ynpo4HEeHuA netanen
MeTogaMu niacTn4eckoro ,D,erOpMVIpOBaHVIﬂ

1.3 Tpeb6oBaHusA K NnpegBapuUTeNibHON NOAroTOBKe OOy4aroLerocs:

MpenBapuTensbHas NoAroToBKa npeanonaraeT co3aaHne OCHOBbI AN (POPMUPOBAHUSA KOMMETEHLMI, yKa3aHHbIX B .
2, NPy U3y4yeHUn OUCUUNIIUH:

OucumnnuHa 633leyeTCF| Ha KOMMNeTeHUunsAX, CdDOpMVIpOBaHHbIX Ha npegbigyuiem ypoBHe 06pa3OBaHMﬂ

2 KOMNETEHUMWUN OBYYAIOLWWEIoCcA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlMNK-11: CnocobeH NpMMeHATb MeTOAbl KOHTPONSA KayecTBa TEXHONIOrMYEeCKUX MaLUuH n o6opyaoBaHNA, NPOBOAUTL
aHanus NpUYMH HapyLeHu nx paboTocnoco6HOCTU U pa3pabaTbiBaTb MepONpUATUS MO UX NPeAynpeXAeHuIo;

3HaTb: cOCTaB, CTPYKTypy, CBOMCTBA KOHCTPYKUMOHHBLIX MaTepuanos; B3aMMOCBA3b MeXAy CTPYKTYpoOM M CBOMCTBaMM
MaTepuasnos; MeToAbl KOHTPONS KayecTBa MallMHOCTPOUTENbHEIX MaTepuarnos

YMmeTb: BbiOMpaTe U  0OGOCHOBbIBATb BbIGOP  KOHCTPYKLMOHHOTO MaTtepuana; BbiGupatb cnocobbl  KOHTpons
PU3UKO-MEXAHUYECKIX CBOMCTB MaTepuana

Bnapetb: HaBblkamu Bbl60pa KOHCTPYKUMOHHOIo Matepuarna; HaBblkaMW KOHTPONA q3VI3VIKO-MeX3HVI‘-IeCKVIX CBOWNCTB
maTtepumana

OlMK-12: CnocobeH o6GecneuynBaTb NOBbILIEHNE HAOEXHOCTU TEXHONONMYECKUX MallMH U 060pyaOBaHMs Ha cTaausx
NPOEKTUPOBaHUS, U3rOTOBJIEHUS U IKCMyaTaLuu;

3HaTb: MeToAbl NCMbITaHWI CbVI3VIKO-MeX3HVI‘-IeCKVIX N TEXHOMOrMYeCKNX CBONCTB KOHCTPYKUMOHHbIX MaTepnanoB

Ymetb: aHann3npoBaTb coAepXaHue npouecca UCNbITAHUA C Uenblo Bbl60pa Hanbonee paLl,VIOHaJ'IbHOVI CXeMbl WX
nposegeHna

BnapeTtb: HaBbikamu Bbl60pa onTMaribHbIX MeToa4oB, CpeacTs U TEXHOMOMMN UCNbITaHUN KOHCTPYKUMOHHBbIX MaTepuanoB C
uenbio obecneyeHns NoBbILLEHMS HAOEXKHOCTH

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

KoHTakTHas
pabota

cP MHHoBAaL.

T T g
(vacel) | (vacel)

HaumeHoBaHWe u cogepxaHue pasgenos,
TEM U Y4eOBHbIX 3aHATUI

Cemectp
(kypc gnsa 3A0)

Pasgen 1. OCHOBbI CTPOEHUA MaTepmanos n
MX CBOMCTBA

Tema 1. OCHOBHble NOHATUA, LIENN K 3ada4u
Kypca «MaTtepuanoBeneHue».
Knaccudmkaumsi CBOMCTB TEXHUYECKMX
maTtepuano. OCHOBHbIE CBOWCTBA
TexHn4yecknx matepuanoB. CTPyKTypHble
MeTOoAbl UCcrneaoBaHus.

Tema 2. Kpuctannunyeckoe cTpoeHune
mMeTannoB. OCHOBHbIE TUMbI 1
KpUCTannM4eckux peetok. AHM30TpoNus B
kpuctannax. CtpoeHme metannoB. [JedeKTbl 0,5 2 5 un
CTPOEHMS METArIOB.

JlabopaTopHas paboTa. Onpegenenune
cpegHew NNoTHOCTU TBEPAbIX MaTepunanos.

Tema 3. nddy3noHHbIe npoLecchl B
meTannax. PopmmpoBaHue CTPyKTypbl
MeTannoB npu kpuctannusaumm. CtpoeHne 0,5 8 un
cnutka metanna. lMonumopdHbie
npeBpaLleHus.




Pasgen 2. OcHoBbl Teopun cnnasoB. Cnnasbl
Ha OCHoBe xene3a. Buabl o6paboTkm
ChnnaBoB

Tema 4. lNoHATHE O MeTannNUYecKknx crinaBax.
dopMuMpoBaHmne CTPYKTYpbl CNaBoB Npu
Kpuctannuaauun. [Jnarpammbl COCTOSIHUS
CMNNaBoOB U XapakTep U3MEHEHNSA CBONCTB B
3aBMCMMOCTU OT cOocTaBa CrJiaBoB.
JlabopaTopHas pabota. ccnegosaHue
CTPYKTYpbl BOMHOrO Crraga.

0,5

nn

Tema 5. CnnaBbl Xenesa c yrnepogom.
OCHOBHbIe CTPYKTYpHbIE dasbl 1
KOMMOHEHTHI. [lnarpaMmmbl COCTOSHMUS
«WKENe30-LEMEHTUT» N «Kene3o-rpadount».
YrnepogucTtble cTanu un YyryHsl. BnvsHue
NErnpyoLLmMx 3N1IEMEHTOB Ha CTPYKTYpPY U
ceomncTBa ctann. Knaccudmkaums,
MapKMpOBKa 1 NMPUMEHEHNE.

JlabopatopHas pabota. M3ydyeHune
pPaBHOBECHbIX CTPYKTYp CTarnem u cepbix
YYryHOB.

JlabopaTopHas paboTa. [locTpoeHmne KpmnBbIx
OoXnaXkgeHWs XenesoyrnepoancTbix CnriaBoB
no gmMarpaMmmam COCTOSIHUSI.

JlabopaTopHas pabota. Onpegenenune
CTPYKTYPbl U CBOWUCTB CTanen n cepbix
YYryHOB MO UX MapKMPOBKE.

Tema 6. LiBeTHble MeTannbl 1 cnnaebl HA WX
OCHOBE.

0,5

nn

nn

Tema 7. MexaHn4yeckue CBOMCTBaA
MaTepuanoB 1 METOAbI MX onpeaeneHus.
OOLWwue NOHATUSA O Harpy3sKkax, HanpsPKeHUsIX,
Aedopmaumsax u paspyLleHMn maTepuarnos.
MexaHun4yeckue ucnbiTaHusl, NPOBoOAMMbIE NP
CTaTU4ECKOM, AMHAMUYECKOM U LIMKIINYECKOM
Harpy>eHusix.

JlabopaTopHas paboTta. OnpegenexHune
nedopMaLNOHHO-NPOYHOCTHbIX CBOMCTB
MeTarsoB Mo guarpaMMe pacTsKeHUs.
JlabopatopHas paborta. M3yyeHune
MEeXaHW4YeCKMX CBONCTB MeTarnsoB npu
narnbe.

JlabopaTopHas pabota. N3y4eHne TBEpAOCTH
MEeTarnroB.

0,5

10

nn

Tema 8. dopmumpoBaHue CTPYKTYpbl
necopMUpOBaHHbIX METanNsOB U CMaBoB.
BrnsHne HarpeBa Ha CTPYKTYpY 1 CBOWCTBA
AecdopmMmupoBaHHOro Metanna.
lMpeBpaLlleHus B cTansix Npu Harpese.
O6beMHas TepMmuyeckas obpaboTka: OTKUTN U
HopManu3auusi, 3akanka, oTrnycK U CTapeHue.

0,5

nn

Tema 9. TepmomexaHunyeckas obpaboTka.
MoBEpPXHOCTHOE YNPOYHEHNE METASSIOB U
cnnasoB. Buabl XMMuko-TepMmyeckon
obpaboTku.

nn

Pasgen 3. KOHCTPYKLUMOHHbIE,
3ANEKTPOTEXHNYECKME N HEMETaNNNYeckne
MaTtepuarnbl




Tema 10. XKaponpo4Hble, )XapocTolkue,
aHTUKOPPO3UNOHHbIE crnaBbl. Matepuansl ¢
BbICOKOWN TBEPAOCTLIO MOBEPXHOCTMU.

AHTUPPUKLNOHHBIE U PPUKLMOHHBbIE 6

MaTepuanbl. IHCTpyMeHTarbHble U
LUTaMnoBoYHbIe cnnasbl. CTanu ans
WHCTPYMEHTOB XOJIOAHOM U ropsiyen
06paboTkn aaBneHeM.

Tema 11. JnekTpoTeXHUYECKME MaTepuansbl:

nn

NonynpoBOAHMKOBLIE, MPOBOAHMKOBbLIE, 0,5 8

ANanekTpnyeckne, MarHUTHble.

nn

Tema 12. Monvmepbl U NAcTUYECKNE MacChl.

TepmopeaKkTUBHbIE Y TEPMONIAaCTUYHbIE 0,5 6

nosiMMepsbl N NnacTnyeckme maccol. PeaunHbl.

nn

Tema 13. KomnosuuunoHHble MmaTepuansl. 6

70

WUtoro B cemecTpe (Ha kypce ansa 3A0) 4 12 88

KoHcynbTauum n

NpoOMeXyTo4Haa aTrecTaund

(3auerT) 0.25

Bcero koHTakTHas pabéora n CP no

16,25 88

AUCLMMNMHE

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoekTnpoBaHune y‘-leGHbIM nraHoM He npeayCMOTpEeHO

5. ®OHA OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOU ATTECTALIUKU

5.1 OnucaHue nokasarteneun, KpUTepmeB U CUCTEMbI OLLeHUBaAHUA pe3ynbTaToB 00y4eHusA
5.1.1 NMokasaTtenu oueHMBaHUA

Kog HanmeHoBaHWe oueHOYHOro
MokasaTenu oLueHnBaHWs pesynbTaToB 00y4eHus
KoMneTeHuun cpencrtea
OMK-11 XapaktepusyeT MeTOAbl KOHTPOIIS U UCMbITaHUN (PU3UKO-MEXaHNYECKNX Bonpockl anga ycTHoro
CBOWNCTB pasnunyHbIX MaTepunarnos, CnocoObl BbisBNeHUA AedeKkToB B cobecenoBaHus
xoae bopmMoobpa3oBaHNsi NOBEPXHOCTEN AeTanemn
MpoBOANT MeXxaHMYeCcKMe UCMbITaHUS, MpU CTaTUYECKOM,
MpakTnko-opMeHTUpoBaHHbIE
ONHAMNYECKOM WM LIMKIMYECKOM Harpy;eHusx.
3agaHus
CocTaBnsieT anroputm paboT No NPOBEAEHMIO KOHTPOS CBOMCTB
MaTepuanoB, UCMbITAHUA FOTOBOW NPOSYKLUN.
MpaBunbHO 060CHOBLIBAET BLIOOP MaTepumarna B Lefsix 000CHOBaHUS
HasHa4yeHus meToaa ero nepepaboTku B n3genus
MaLUNMHOCTPOUTENBHOIO NPOU3BOACTBA.
Bonpockl anga ycTHoro
OMK-12 MpoBoANT aHanNn3 MexaHn4YeCcKnx CBOMCTBa MaTepmanos C Lenbo cobecenoBaHus
BblGOpa Hanbornee paunoHanbHOM CXeMbl  NPOBEAEHUSA UCMbITAHUNA. MpakTUKo-OpNEHTUPOBAHHbIE
3agaHus

OCYLLI,eCTBJ'IFleT aﬂbTepHaTI/IBHbIIZ Bbl60p mMaTtepuana u cnocoba

nony4yeHuna 3arotoBku ansd obecneyeHnst HaOEXHOCTU TEXHOMOMMYECKUX

MaLUunH.

5.1.2 Cnucrema v KpuTepmm oLeHNBaHUA

LLikana oueHuBaHna

Kputepum oueHnBaHna chopMMpPOBaAHHOCTM KOMMNETEHLIMI

YcTHoe cobecenoBaHme

MucbmeHHas paboTa

3ayTeHo

OO6yuvatowmincsa cBOEBPEMEHHO BbINOSHNN
nabopatopHble paboThbl, NpeacTaBun
pes3ynbTaThl B hOpMe OTYETa U 3aLLUUTUI
OTYeTbl; OTBETUI Ha BCE BOMPOCHI YCTHOTO
cobecenoBaHUsl Ha 3a4eTe Uy JONyCTUs
HecCyLLIeCTBEHHble OWNOKN B OTBETE.




OO6yuatowmimncs He BbINONTHUA (BbIMNOMHUIT
YyacTn4HO) nabopaTopHble paboTkl, He

He 3auyteHo npeacTasun pesynbTaTbl B YOpPMe OTYETa;
[OMyCTUI CYLLECTBEHHbIE OLUMOKM B OTBETE
Ha BOMpOCbl YCTHOro obecenoBaHus

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UM UHble MaTepuarnbl, HeO6GXxoAMMbIe AN OLEeHKU 3HAHUW, YMEHUMN,
HaBbIKOB U (UNN) ONbiTa AEATENIbHOCTU
5.2.1 NepeyeHb KOHTPONbHbIX BONPOCOB

Ne n/n | ®dopmMynMpoBKM BONPOCOB

Kypc 1

OCHOBHble CBONCTBA TEXHUYECKNX mMaTepunanoB U CTPYKTYPHble MeTOdbl UX nccnenoBaHua

KpMCTannmquKoe n aMOpd)Hoe CTpoeHune BellecTBa. OCHOBHbIE TUNbI Kpuctannnyecknx peLueTok

[edekTHoe CTpoeHue KpucTannios

OcoGeHHOCTM (hopMUPOBaHMS CTPYKTYPbI METANMOB NPY KpUCTannMsaumm

MonumopdHble NpeBpalLeHns B MeTannax

lMoHATMe 0 MeTannMyeckmx cnnaeax. d)OpMVIpOBaHVIe CTPYKTYpPbI CnJ1aBOB MNMpu Kpuctannnsaumm

anIHLWII'IbI NOCTPOEHUA gnarpaMm COCTOAHUA

ﬂmarpamma COCTOAHMA CntlaBOB CUCTEMbI «Kene3o-yrnepoa», OCHOBHbIE CTPYKTYPHbIE d)a3b| N KOMNOHEHTDI
CUCTEMDI

©| o |[N|o|a|h|lw|N]-~

Yrnepoauctble ctanu. Knaccudgukaumsi, MapkupoBka 1 npumeHeHue

10 YyryHbl. Knaccuduvkaums, MmapkupoBka 1 npumeHeHne

1 Megb n cnnaebl Ha ee ocHoBe. CBOWCTBa, NPUMEHEHME, MapPKMPOBKa

12 AnoMnHMIA 1 cnnaebl Ha ero ocHoBe. CBOWCTBA, MPMMEHEHNE, MapKMPOBKa

13 MexaHnyeckue cBoricTBa mMaTepunanos, Nnosfiyy4eHHble n3 CtTatTu4eCcknx meTogoB ncnbITaHUN

14 MexaHn3mbl BO3HMKHOBEHUS U NPOTEKaHWUS YNPYyrom u nnactnyeckon gedopmauum

15 BrnivsHne HarpeBa Ha CTpoeHuWe 1 CcBOWCTBa edOopMMPOBaHHOro MeTanna

16 dasoBble NpeBpaLleHnst B CTansax Npu Tepmmnyeckoin obpaboTke

17 Buabl TepMuyeckori 06paboTkm cTanu u ux npumMeHeHne

18 Buabl xumMuko-Tepmmnyeckon obpabTku ctanu n ux npuMeHeHue

19 TepmomexaHquCKaﬂ 06pa60TKa. nOBerHOCTHoe ynpo4yHeHne MmeTannos U cnjaBoB

20 TepmomexaHuyeckast o6paboTka. [oBEPXHOCTHOE YNpPOYHEHVE METanoB U CMaBoB

21 >KaponpouHble, XapoCTOMKME, aHTUKOPPO3NOHHbIE CMNJiaBbl

22 MaTepuanbl ¢ BbICOKOI TBEPAOCTLIO MOBEPXHOCTYU

23 AHTUDPUKUNOHHBIE 1 DPUKLMOHHBLIE MaTepurarbl

MHCprMeHTaJ’IbeIe n WTamnoBoYHble cnraebl. Ctanu ans MHCTPYMEHTOB XONoAHOMW 1 ropﬂqeﬁ 06p860TKM
AaBneHnem

25 MonynpoBogHukoBble MaTepuarnbl. CBONCTBA 1 NPUMEHEHNE

26 [nanekTpnyeckne matepmarnsl, x knaccudmkaums u CBOMCTBa

27 OnekTponpoBoasLe Mmatepuanbl. CBOWCTBA U NPUMEHEHME

28 Monumepsl. Knaccudukaums, nonyyeHme, cBomcTea

29 OcoGEHHOCTM OPUEHTUPOBAHHOIO COCTOSHUSA NonuMepoB. CBONCTBa OPUEHTUPOBaHHbIX NMONMMEPOB

30 CaoWncTtBa, nonyveHne, NpMMeHeHe pe3nH 1N KayyyKoB

31 Onpe,qeneHme TepMUHa KOMMO3ULIMOHHbIE MaTepuarnbl. MoHaTusa MaTpuubl 1 HAnonNHUTenNA

32 KﬂaCCVId)I/IKaLI,I/IFl KOMMNO3ULMOHHbIX MaTepunanos. Buabl CTPYKTYP KOMMO3ULIMOHHbLIX MaTepunarnoB

33 MexaHnyeckme cBoMCTBa BONOKHUCTBIX KOMMNO3ULNOHHBIX MaTepunanos

34 Onddy3mMoHHbIE Npouecchl B MeTannax

5.2.2 TunoBble TeCTOBbIe 3a4aHus
He npegycmoTtpeHo

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHunA (3aAayuu, KeUChbl)
YunTbiBalOTCA pe3ynbTaThl BbINOMHEHHbIX TabopaTopHbIX paboT.

5.3 MeToaunyeckue maTepuanbl, onpegensiowme npoueaypbl oLeHUBaHUA 3HaHUN, YMEeHUI, BnageHui (HaBbIKOB
¥ (WnKN) NpPaKTUYeCKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa gonycka oby4arowierocs K npoMexyTo4HoM aTTecTaumm U NopsiaoK NMKBMAALMA aKkaAeMM4ecKomn
3a0MKEeHHOCTH




MpoBeaeHve NPOMEXYTOYHOW aTTeCTaLUMM pernameHTUpoBaHO NokanbHbIM HOPMaTUBHBLIM aktom CI6ryYnTa
«lMonoxeHne 0 NPOBEAEHNN TEKYLLETO KOHTPOMS YCNEBAEMOCTU 1 NPOMEXYTOYHOM aTTecTauum obydatoLLmMXCs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMu nNo AucCUUnIIMHe

YcTHas + lNncbmeHHas KomMnbloTepHOE TeCTUpOBaHue NHas

5.3.3 OcobeHHOCTH NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum nNo ANCUUNIINHe

B TeyeHune cemMecCTpa BbINOJTHAKTCA KOHTPOJIbHbIE pa6OTbI.
|-|pl/| npoBeaeHnn 3a4vyeTa BpemMd, OTBOAMMOE Ha NnoAroTtoBKy, COCTaBIidAET He 6onee 15 MUHYT. YuntbiBatoTcs
pes3ynbTaThbl BbIMOJIHEHHbIX na60paToprlx pa60T.

6. YYHEBHO-METOAMYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNIUHBI
6.1 YuebHan nutepartypa

ABTOp 3arnasue | MN3paTenbcTBO | [og nspaHus | Ccbinka

6.1.1 OcHoBHas yyebOHas nutepartypa

ConHues, 0. ., MatepuanoBseaeHue Cankr-NeTen6vor http://www.iprbooksh
Mpsixu, E. U, XMMMS‘H"A%’D : 2020 op.ru/97813.html
ConHuesa, 0. I1.

Llo6kanno E. C., MexaHwvka nonumepHbIX http://publish.sutd.ru/
Mockantok O. A., KOMMO3ULNOHHbIX tp_ext_inf_publish.ph
tOovH B. E. maTepuanos Y.2. MaTpuubl Ccne.: cnerynta 2016 p?id=3176

M KOMNO3NUNOHHbIE
MaTtepuanoB Ha nX oCcHoBe

ConHues, HO. 1., MaTtepunanoseneHue c n 6vor- https://www.iprbooks
MupaiiHeH, B. 1O., crieyunanbHbIX oTpacnen a;ﬁkﬂmege;z_l)_/pr. 2016 hop.ru/49796.html
BononkaHuHa, C. A. MaLLMHOCTPOEHUSA A
6.1.2 lononHuTenbHasa y4ebHasa nutepartypa
Llo6kanno E. C., MexaHuka nonMmepHbIX http://publish.sutd.ru/
Mockantok O. A. KOMMO3ULNOHHbIX . tp_ext_inf_publish.ph
mMaTtepuanoB. Y.1. Tunbl n Cr6.: CrerynTa 2015 p?id=2662
CBOWCTBA HanonHuTenen
ConHues HO. 1., CneuuanbHble maTepuarnsl B http://www.iprbooksh
MpsixuH E. L., MaLLMHOCTPOEHUN Cankr-leTepbypr: 2017 0p.ru/67355.html
MupanHeH B. 1O., XUMNBOAT

ConHues HO. M.

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbIX CUCTEM

1. OnekTpoHHOo-6MGnMoTeyHas cuctema IPRbooks (http://www.iprbookshop.ru).

2. HpopmaumoHHo-npasosor noptan FAPAHT [GnekTpoHHbI pecypc]. URL:http://www.garant.ru.

3. KomnbloTepHas cnpaBoyHo-npaBoBasi cuctema KoHcynbTaHT ntoc [QnekTpoHHbIN pecypcl.
URL:http://www.consultant.ru

6.3 NepeyveHb NULEH3MOHHOIo N CBO60AHO pacnpPoOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEOO6X0AMMOW ANA OCyLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

HayuyHo-nccnepnoBarensckas nabopatopus MexaHukn OpUeHTUPOBaHHbLIX NonMmepoB kadeapbl MMuM

AyauTopus OcHalleHune
MynbTumeannHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, JocKa

JlekumoHHas y Py P

ayauTopust

CneumanuanpoBaHHas Mebenb, Jocka
YyebHasa aygmTtopus
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15.03.02 TexHonorm4yeckme mMalluHbl 1 060pyaoBaHne

KoMMbOTEPHBIN NHXUHUPUHI TEXHOMNOMMYECKUX MalLvH

5.2.2 TunoBble TecToBble 3afaHNA

Ne Bonpoca | PopMynUpPOBKU TECTOBLIX 3a4aHUN BapuaHTbl oTBETOB
CewmecTp 1
1 JIMHeHbIMY aedeKkTaMm KpUCTanIMYeckoro CTPOEHUs SIBMSIOTCS ... | Aucnokaumm
BaKaHcum
rpaHvUbl 3epeH
TPELUUHDI
2 JIMHMA Havana kpuctannusauum Ha guarpamme COCTOSHUSE 3BTEKTUKM
HasblBaeTCs NUHNEN ... conmagyc
NVKBMAYC
pacTBOPUMOCTH
3 B cooTBeTCTBUM C NpUBEAEHHON AMarpaMMoWn, Cnnas, CoAepXalunin | 3BTEKTUKa, KpucTansbl B-TBepaoro
20 % cepebpa 1 80 % meau, npu Temnepatype 1000 °C umeet pacTBopa 1 BTOPUYHbIE KpUCTansibl
cnepyowmn asosblin COCTaB: a-cpasbl
pacnnas 1 KpucTannbl o-TBEpAOoro
e — I - pacTeopa _
e = e - [OBYXKOMMOHEHTHbIV pacnnas
N st ag2® pacnnas 1 kpuctannsl 3-TBepgoro
e L I e WO 0 pacTBopa
= /,,! ! i .
o 3rpoda %_:r‘i_—?-. |
Al STh 9{
L] L
e o 20 IO SO S0 S0 PO 30 95 O
Cu — Y fg Ag
4 OOpasyowmiics npy cnnaBneHMn BeWEeCTB (MaTeprarnos) TBEpPAbI pacTBOP 3aMeLLEeHNs]
04HO(a3HbIN CrraB ¢ onpeaeneHHbIM COOTHOLLEHMEM KOMMOHEHTOB, | XMMUYECKOe CoedMHEHNE
UMEIOLLIMI KPUCTamNMMNYECKYo peLleTKy, OTIINYHYIO OT CMeCb KOMMOHEHTOB
KpUcTanimyecknx peleTok KOMNOHEHTOB, N MOCTOAHHYIO TBepﬂblVl pacTBOp BHeApPeHUs
Temnepartypy Kpuctannusaumu, npeacraBnset cobom ...
5 3aBNCMMOCTb CBOMCTB KpUCTanmna oT HanpaBlieHus, ABMnsLLascs n3omMopun3mMom
CNeAcTBMEM YNOPSAOYEHHOIO PacnoNnoXeHNs YacTul, nonMmMopgu3Mom
Ha3bliBaeTca ... aHMSOTpOI'II/IeI7I
annoTtponuven
6 Kpuctannusauus vyryHa, cogepxatiero 2,5% yrnepoga, npotekaet B | 1250 — 727
WHTEpBare Temnepartyp NpuodnmMsnTensHoO °C. 1559 — 1147
1400 — 1147
1147 — 727
€| ‘ i
B Uewennr (nepanimai) ¢ | |
e il B '
g A= [
o —2H L[ 1T 1772
i e e
g y ) uh;"‘lih:m 1“ . L l5__ | .e 65.67 is.tl.
R 0 40 0 60 0 80 90 I00%Fec
7 CBOWCTBO, XapakTepusytolee cnocobHOCTb MaTepuarna okasbiBaTb NMPOYHOCTbIO
COMpPOTMBIIEHME NacTUYeckon AedopMaLmm Unmn Xpynkomy TBEPAOCTbLIO
paspyLUEHUIO NpU BHEAPEHUUN MHOEHTOPA B €70 NOBEPXHOCTb, BbIHOCMMBOCTbBIO
HasblBaeTcs ... NNacTUYHOCTbIO
8 Mpun cTaTuyeckmx UCNbITaHNAX ONPERENSIOT ... nopor xnagHoNoMKOCTH
yOapHYI0 BSA3KOCTb
npegen Teky4ecTu
npegen BbIHOCNMBOCTU
9 Mpu ymeHbLLEHUN cofepKaHns yrnepoaa B CTanu TBEPAOCTD ... W NIacTUYHOCTb YMEHbLUAKTCS
yBENUYMBaETCH, NNacTUYHOCTb —
yMeHbLIaeTcs
W MIIacTUYHOCTb YBENMYMBAKOTCS
yMeHbLUAeTCs, NNacTUYHOCTb —
yBenuYnBaeTcs
10 MapTeHcuT — NnpeacTaBnseT cobo ... XUMUYECKoe CoeIHeHNe xernesa ¢
yrnepogom




Ne Bonpoca

DopMyNUPOBKU TECTOBbIX 3agaHUM

BapuaHTbl 0OTBETOB

3BTEKTOUAHYIO CMecCb deppuTa U
LeMeHTuTa

TBEpAbl pacTBOp yrnepoaa B y-Xenese

nepecbILLEHHBIN TBEpPAbIA pacTBOP
yrnepoga B y-xeneae, nonyyYeHHbI npu
OXITaXOEeHUN ayCTeHMTa CO CKOPOCTbIO,
OonbLUen KpUTUYECKOM

11

Ha pucyHke nokasaHa anemMeHTapHas s4enka kakon
KpUCTannm4yeckom peLueTku:

06bEMHO-LIEHTPMPOBaHHOW KyBuyeckom

rekcaroHanbHoun I'IJ'IOTHoyrlaKOBaHHOVI

rpaHeLeHTPMPOBaHHOW KyGuieckol

NPUMUTUBHOI KyBu4eckomn

12

PasHoBugHoCTAMM OTXMra, nposeaeHne KOToOpbIX HE CBA3aHO C
ocyuiecTeneHmem (*)aSOBOﬁ nepexkpucTannmsauunm ctanu, ABnArTCA

rOMOreHu3aLOHHbIN, HEMOMHbIN,
N30TEPMUYECKUI

OnPy3nMOHHbBIN,
peKpUCTanM3aunoHHbIN, AN CHATUA

OCTaTOYHbIX HAaNPsSXXeHUN

HEenosHbIW, NOMHbIA, HOPManM3auMOHHbIN

MOMHbIN, PEKPUCTANMU3ALMOHHBIN, Ha
3EepHUCTLIN Nepnut

13

Fny6|/|Ha 3aKarieHHOro crnod npmu ﬂOBerHOCTHOVI 3aKalike Cc HarpesoMm
TOKaMu BbICOKOW YaCTOTbl 3aBUCUT, MaBHbIM o6pa30M, oT ...

coepXxaHuna nermpyrwmx afieMeHToB

cofepxaHusi yrnepoga

YaCTOTbl TOKa

CTeneHn packnucneHua

14

MonuroHusauus npeacraenser cobow ...

06pa3oBaHMe HOBbIX PABHOBECHbIX 3€PEH
B npoLecce Harpesa 4edopMUPOBAHHOTO
meTanna

MPOLLECC MOBLILLEHMS] CTPYKTYPHOIO
coBepLUeHcTBa MeTanna,
0edopMUPOBAHHOTO B XOJI04HOM
COCTOSIHUM, B pe3yrbTate yMeHbLIEeHMSs
NAOTHOCTM AedEeKTOB KPUCTAmNNYECKOro
CTpOoeHusi

npouecc hopM1poBaHNS pasaesieHHbIX
MaroyrfioBbIMU rpaHuLaMmn cyG3epeH npu
HarpeBe AeopMMpoBaHHOrO MeTansa

MOBbILLEHWE NPOYHOCTU MeTansna B
npoLiecce nnactuyeckor fedopmanuu

15

Haknen npencraensiet coboi ...

U3MeHeHWe pasmepoB 1 popMbl TeENa Noj
[eCTBMEM BHELLHUX CUIl

yNpoYHeHWe MeTarsna npu nnacTuYeckom
AedopmrpoBaHum

06pa3oBaHMe HOBbIX PABHOOCHbBIX 3EPEH
13 fedOPMMPOBaHHBIX KPUCTANIIOB

npoLecc hopMupoBaHusi cy6aepeH npu
HarpeBe 4eopMUPOBAHHOIO MeTanna

16

BpC30 npencraensieT cobow crnnaB Ha OCHOBE ,
NEernpoBaHHbIN ...

Meau ... CBUHLIOM

Meau ... KpEMHUEM

altoMnHnA ... CBUHLUOM

aANNOMUHKUA ... KpeMHUem

17

Cranb LLIX15 uenecoobpa3sHo ncnonb3oBatb A4S ...

LapMKOB U POJSTMKOB NOALUMMHUAKOB
Ka4vyeHuna

LUTAMMOB ropsiyero 4e@OpMUPOBaHMS]

CBapHbIX CTPOUTESNbHBIX KOHCTPYKLMM

geTtanen, nony4yaembIx XOnogHOM
LUTaMNOBKON

18

[ns nsrotoBneHuns LeMeHTyeMbIX petanen uenecoo6pa3Ho
ncnonb3oBaTtb CTalb ...

38XMIOA

Y7A

18XI'T

65l

19

XaponpouHble cTany NpUMeHsItoT A5 U3roTOBMNEHUs AeTarnei,
paboTarLux ...

B OKMCMUTENLHOM cpefie NpY BbICOKUX
TemnepaTtypax

nof Harpy3Koin Npu BbICOKMX
TemnepaTypax

B yCNnoBuaAx 4Yepeayrlnxca Harpesa un
oxnaxgexHua

B YCNOBUAX TpeHUA

20

Ha PUCYHKE NoKa3aHa cxemMa nsmepeHusa TBép,EI,OCTM no metoay ...

Bukkepca




Ne Bonpoca

DopMyNUPOBKU TECTOBbIX 3agaHUM

BapuaHTbl 0OTBETOB

i PAAP, P

_E\Q/ T
7 >

BpuHenns

Pokesenna

Lopa

21

nOBerHOCTHOG HacbllWeHne ctann ogHoBpeMeHHO yrneponom m
a30TOM B ra3oBom cpene HasblBaeTcq ...

kapboHuTpaumen

unaHmposaHuem

HUTpoLIeMeHTaLuen

a3oTnpoBaHneEM

22

Cnnag, cogepxatmn 68 % mean n 32 % LUHKa, UMEeT Mapky ...

J168

n3z2

BEpLi68

BpLl32

23

[ypantoMuHbl UCNOSb3YIOT A5 U3rOTOBMEHNS ...

NOALUNNMHUKOB CKOJIbXXEeHUA

O6LLIMBKU, LLINAHrOyTOB W ApYrvMx AeTtanew
camonera

MarHmTonpoBoAoB NOCTOAHHOIO U
nepeMeHHOro Toka

OTMIMBOK CIOXHOW hOpMbl

24

Mepab obnapaer ...

HW3KOW MNAacTUYHOCTbIO

BbICOKOW yAEeNbHON NPOYHOCTLI0

HU3KNM 3J1EKTPUYECKUM CconmpoTuBIieHneM

HW3KOW KOPPO3MOHHOW CTONKOCTbIO

25

CnnaBbl Ha OCHOBE TUTaHa NPUMEHART ON1A U3roTOBJIEHUA ...

peXyLlero MHCTpyMeHTa

BbICOKOHArpy>eHHbIX 3y6‘-IaTbIX Konec

MPYXWH, peccop

06LUMBKM caMoneToB

26

Monumepbl, MakpOMOMEKyY bl KOTOPLIX UMET (hOPMY, NoKa3aHHYH
Ha
NPVBEAEHHOM PUCYHKE, Ha3bIBaloTCS ...

_/_Y_LVL

pa3BeTBl1€HHbIMA

JNIMHENHbBIMW

ceTyaTbiMn

NeCTHUYHbIMU

27

TepmMonnacTU4HbIMU NONIMMEPaMU ABASOTCS ...

nonncTupos, nonunponuieH

HOBOJ1a4yHaaA U pe3oJibHasd CMOIlbl

TEKCTOJTIUT N reTUHaKC

d)eHOI'IﬂaCTbI 1N aMmuHonnacTbl

28

CTa6MﬂM38TOpr BBOAAT B COCTaB njiactMacc ansa ...

3alKNTbl OT CTapeHuda

YMEHbLUEeHUA yCaaKu

NOBbILLEHNA NMPOYHOCTU

oTBEepXageHua

29

MpocTpaHCTBEHHbIE NONUMEPLI C GOMBLUMM YMCIOM NOMepPeYHbIX
CBsI3el1 OTIMYAKOTCA OT NONVMEPOB NMUHERHOW CTPYKTYPSI ...

©onee BbICOKOW NPOYHOCTbIO,
HecrnocobHOCTbIO PacTBOPATLCA B
pacTBopuUTendax

NOHWKEHHOW TBEPAOCTHIO, CMOCOOHOCTLIO
K nepexoay B BA3KOTEKy4Yee COCTOAHNE
Nnpu HarpeesaHun

MeHbLUEel NPOYHOCTBIO, MOHUXKEHHOMN
TENNOCTONKOCTbIO

CNocobHOCTLI0 HaByxaTb 1 PacTBOPATHCS
B pacTBopuTensix, GonbLuei
3MacTUYHOCTbBIO

30

[nanekTpuyeckuit Matepuarn Ha OCHOBE NoniMMepa C peakoceTyaToin
CTPYKTYPOW, HaxoasLlerocst npu o6bIYHbIX YCIOBUSIX B
BbICOKO3MACTUYECKOM COCTOSIHUM, HA3bIBAETCS ...

pe3nHomn

TepmMmonnacTtom

peaKkTonnacTtom

Kepamukomn
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