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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuubl: CdopMupoBaTb KOMMETEHLUN oby4varoLerocs B 006nactu TEXHUYECKMX MaTepuaros,
cnocobax mx nony4yeHus, opMMPOBaHNA 3aroTOBOK 1 AeTarnen, o 3aBUCUMOCTU CBONCTB MaTepuasnoB OT MX CTPOEHUS, O
cnocobax AOCTMXKEHUSA ONTUMasbHbIX CBONCTB, O 3aBUCUMOCTU CBOWCTB OT YCNOBUI SKCNIyaTauum.

1.2 3apauv AUCUUNNUHGI:

. PaccmoTpeTb MaTtepuanoBegyeckne acnekTbl pauvoHanbHOro BblOOpa KOHCTPYKLMOHHBIX MaTepuanos
NCX0AS U3 YCIOBUIA IKCnyaTauuu.

. PackpbITb NMpUHLMMBI HAaY4YHOro MOAXoAa K BbIOOpy MaTtepuanoB Ansi M3rOTOBMEHUS TEMMOBbLIX SHEPro-
annapaToB M KOHCTpyKuun B LIBIT.

. MpogeMoHCTpMpoBaTb OCOBEHHOCTU  BMUSIHUSA  3aBUCMMOCTM  XMMMYECKOrO COCTaBa, (ha3oBOW
CTPYKTYpbl Matepuana Ha ero TeXHONormyeckne 1 aKCnnyaTtauuoHHble XapakTepUCTUKK.

1.3 TpeboBaHMA K npeaBapuUTeNbHOW NOArOTOBKEe OOy4aloLerocs:

MpepBaputenbHas NoAroToBka NpegnonaraeT co3daHue OCHOBbI AMsi (POPMUPOBAHNS KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NpY NU3YYEHUN AUCLMMNIINH;

Matematuka

dusmka
Xumumsa

2 KOMMETEHUMNN OBYYAIKOLLEIroCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUMININHDbI

OlMK-2: CnocobeH NpUMeHATb COOTBETCTBYHOLWMUA (hu3nKo-maTemMaTM4eckuin annapart, MeToAabl aHanm3a 1
MoAenMpoBaHNA, TEOPETUYECKOro U IKCMePUMEHTarIbHOro uccnefoBaHUA NPy peLleHnn NpodgeccuoHanbHbIX
3agav

3HaTb: OCHOBHbIE KIacCbl COBPEMEHHbIX MaTepuarnoB, MX Haunbornee BaXHble XapakTEPUCTUKM U 0BnacTu NpUMeHeHUs;
B3aMMOCBSI3b (PU3NKO-MEXAHNYECKUX CBOWCTB MaTepuarioB C UX XUMUYECKMM COCTaBOM W CTPYKTYpPOW; hmamdeckyto
CYLWHOCTb SBFIEHUI, MPOUCXOASALUX B MaTepuanax B YCNOBMAX MPOWU3BOACTBA M IKCMnyaTauum usgenuini U3 HUX npu
BO34ENCTBUN PasfiMyHbIX PakTOpOB

YMeTb: OUEHMBaTb W MPOrHO3MPOBaTb BHYTPEHHWE MPOLECCHI M MOBEAEHUE MaTepuarioB Npu M3MEHEeHWU napameTpoB
OKpy’KalolLlen cpedbl (TemnepaTypbl, AaBNEHUs WU T.N.); HasHayaTb COOTBETCTBYHOLLYH 06paboTKy Ans MNonyyYeHus
3afaHHbIX CTPYKTYP U CBOWCTB MaTepuasnos, obecneynBaowmx HaaexxHoCTb NPoayKLuN.

BnapgeTb: MeTogaMu UccrenoBaHUs CTPYKTYpbl, OnpeaeneHnst UsnKo-MexaHUYeckUx CBOWCTB M TEXHOSOMMYecKUX
rokasaTenei MaTepuanoB; HaBblkaMW NPaBWMbHOMO BbliGOpa MaTepuarnoB M cnocoboB Mx o6paboTkU ANs NonydeHus
nsgenuii ¢ TpebyemMbiMm XapakTepUcTUKamu.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas paboTta

o &
[l = _
HanmeHoBaHVe 1 coaepxaHue pasaenos, axe) CP WHHoBaL
TeM u 6 " s 8<| Jlek Mp. Iab. dopMbl
y4ebHbIX 3aHATUN 3 9® (yachbl) o
o g (4achbl) | (4acbl) | (4achl) 3aHATUN
Paspen 1. Obuwasn Teopus

MaTtepunanoseaeHusA

Tema 1. ATOMHO-KpUCTaNIM4eckoe CTpoOeHue
MeTanmnos

CeepeHus o] BHYTPEHHEM CTpoeHun,
jegektax M CBOMWCTBaxX MaTepuanoB. Tunbl
KpUCTannm4eckmx peLueTok MeTannos. 8
Monumopunam. AHM3oTpONUS.

Tema 2. ®as30BO-CTPYKTYpPHbIA  COCTaB
CnraBoB

3akoHOMepHOCTU KpucTannusauum
matepuanoB. TepMWHbI TeopuM CIaBOB:
KOMMOHEHT, cuctema, dasa, CTpyKTypa.
TunoBble Auarpammbl COCTOSIHWS: CMIaBOB-
MEeXaHWYeCKMX CMecen, TBepAblX pacTBOPOB,
c orpaHnyeHHom pacTBOPUMOCTbIO
KOMMOHEHTOB, C XMMWYECKUM COEOUHEHMEM, 1 1 2 8
C nonumopdHbIM npeBpalleHnem. paBuno
das. MpaBuno  OTPEe3KOB. OBTEKTUMKA.
OeTektoma. CBsA3b CBOWCTB CMMaBoB C
BMAOM JuarpamMmm COCTOSIHUA KOMIMOHEHTOB.
JlabopatopHass pabota Ne1l  CTpyKTypbl
CNITAaBOB MEXaHUYECKNX CMECEN 2

Pasnen 2. XKenes3o v cnnasBbl HA €ro 0OCHOBE

Tema 3. [dnarpamma COCTOSIHUSI CraBoB
»Kenes3o — LeMEeHTUT.

[narpamma COCTOSIHUSI CMfaBoOB XKeneso —
LuemeHTUT. ®asbl. dasoBble NpeBpaLLeHms. 1 23

Tema 4. CTpyKTypbl CTanem u 4yryHos.
Yrnepoouctole  ctann.  TexHonoruyeckue
nobaBku " BpeaHble npumecu.
Knaccudvkaumss yrmepoamcTtbiX cTanen no
KayecTsy, cofepxaHuio yrnepoga "
Ha3Ha4YeHuIo. MpuHUMNbI MapK1pOBKN
yrnepoaucTbIX cTanen. 12
Knaccudpmkaumsa cepbix 4yryHoB no cdopme
rpaUTHBIX BKMKOYEHUA W MeTannm4eckon
ocHoBe.  MapkupoBka  cepbIX  YyryHOB.
CsomncTsa.




Tema 5. [Oedopmauua wu TepmMmuyeckas
00paboTka MeTanIMyeckux mMartepuanos
[edopmaunss mMeTannmyecknx matepuarnos.
Haknen. OnpegeneHune MOHATUA
Tepmuyeckon 006paboTku. Cwmsarvawowas wu
yrnpoyHsitolasi  TepMuyeckass  obpaboTka.
Omkur n  Hopmanusauusa. Bwugbl  oTxkura.
Llenn omkura. 3akanka ctanu. NonHas n He
nonHaa 3akanka. KpuTnyeckas CKOpoCTb
3aKankn. 3aBMCMMOCTb CTPYKTypbl CTanu oT
CKOPOCTM  OXNaXZeHus K3  ayCTEeHUTHOrO
COCTOSHMSA. lMpokanmBaemocTb "
3akanuBaemocTtb. OTtnyck. Bwugbl oTnycka.
3aBNCMMOCTb CTPYKTYpbl U CBOWCTB CTanu OT
TemnepaTypbl OTnycka. XUMWUKO-TEXHUYEecKas
obpaboTka cTtanu.

JlabopatopHass pabota Ne2  CTpyKTypbl
OTOXOKEHHBIX CTanen

Tema 6. OOwue cBefeHUst O NEermpoBaHHbIX
cTansax
Hepoctatku yrrnepoamucTbIX cTtanen "

npenmMyLlecTsa NerMpoBaHHbIX.
B3anmogencteme nervpylowmnx 3nemMeHToB C
yrnepoaom. BnivaHue nernpyoLLmx
3NeMeHToB Ha nonumMopHbie
npespaLLeHus, npespaLlleHne
nepeoxnaxgeHHoro aycTeHuTa,
NpoKanMBaeMocCTb. Knaccudumkaums
NermpoBaHHbIX cTanen. MapkupoBka.

>Kaponpo4yHocTb " OKaNTMHOCTONKOCTb.
Kputepun  kaponpo4yHOCTU:  OJnMTenbHas
NMPOYHOCTb, non3y4ecTb. BrivsHune
Nervpyowmx 3MeMeHTOB Ha XapornpoyHOCTb
W OKanMHOCTOMKOCTb.  TennoycTtonumBsble,
XKapornpoyHble U  OKanMHOCTOMKME CcTanu.
>KaponpouyHblie cnnasbl. Cocrasbl.
Caoncta. Obnact npuMeHeHus.

12

Tema 7. KOHCTPYKUMOHHblE cTanu oOuero
HasHa4yeHus

KOHCTpYKUNOHHbIE cTanm obLwero
HasHa4YeHus:  yrnydllaemble,  MPYXUHHbIE,
NoABEPKEHHbIE NOBEPXHOCTHOMY
YNPOYHEHNIO, CTpOUTENbHbIE. Mapku.
CeoictBa. [pumMeHeHue.

12

Tema 8. KOHCTPYKLUNOHHbIE cTtanm
cneumanbHOro HasHadyeHus

>Kaponpo4yHocTb " OKaNMMHOCTOMKOCTb.
Kputepun  aponpoyHOCTU:  AnuTenbHas
NPOYHOCTb, non3y4ecTb. BnusiHue
NervpyoLmx 3neMeHTOB Ha XapornpoyHOCTb
W OKanMHOCTOMKOCTb.  TennoycTtonumBsble,
Kapornpo4yHble W  OKaNMHOCTOWKME CTanw.
>KaponpouHble cnnasbl. Cocrasbl.
CeorictBa. O6nacti npuMeHeHNs.

12

12




Tema 9. Cranm wn cnnaebl C 0CObBbIMU
dhun3nyeckumm ceoncTeamm
KoposunoHHo-cTonkme cTanw. Mapku.
HasHaueHue. CeoicTBa. HoBble
MeTannuyeckmne maTepuansil.
MapTteHuctocTtapetowme  crann.  Cnnasbl
namaTu opmbl.

Pasgen 3. LiBeTHble MeTannbl M chnasbl,
WHCTPYMEHTanbHbIE MaTepwvansl,
KOMMO3NUNOHHbIE MaTepuanbl

Tema 10. Tspkenble LUBeTHble MeTannbl

Meab 1 ee cBowctBa. Obnactb NpPMMEHEHNS.
Cnnaeel  mean. [puHUMNBI  MapKMPOBKK
MeaHbIX cnnaBoB. JlatyHu. Knaccudukauus
natyHen no ctpyktype. [Hedopmupyembie u
nUTENHbIE nartyHu. Mapku naTyHewu,
cocTaBbl, cBoWcTBa. [lpumeHeHWe naTyHen.
BpoH3bl.  Buabl  BpoOH3:  ONOBAHUCTLIE,
antoMuHueBble, CNOXHOro XUMUYECKOTro
coctaBa. JluteriHble wun pgedopmunpyemble
OpPOH3bI. Mapku, COCTaBbl, CBOWCTBA,
obrnactm npumeHeHus. AHTUPUKLMOHHbIE
cnnasbl. Knaccudukauus.

Tema 11. Jlerkne uBeTHble MeTanmbl

Tutan. CgonctBa TuTaHa. [@3oHachbileHue
TuTaHa. TuTtaHoBble cnnasbl. CocTasbl.
CsolicTBa. Obnactu NPUMEHEHNSI.
AnioMmHMn 1 ero ceoncTea. ANOMWHWEBBIE
cnnasbl: aecdopmnpyemele, He
yrNpoYHsiemMble  TepMmyeckon  obpaboTkoi;
nuTerHble W KoBO4YHble. Mapku, cocTaBbl
cBolcTBa, 06nactM npumeHeHust. MarHuin wm
ero CBOWNCTBA. Marnuesbie crnasbl.
JlutenHble u pedopmupyemble MarHueBble
crnasbl. Mapkn,  cocTaBbl,  CBOWCTBa,
obnacTtn npuMeHeHus.

Tema 12. VIHCTpyMeHTanbHble MaTtepuansl,
KOMMO3WLMOHHbIE MaTepuanbl

TpeboBaHus npegbsaBngemMble K
WHCTPYMEHTarnbHbIM mMatepuanam.
Knaccudpukauusa 7 MapK1poBKa
WNHCTPYMEHTarbHbIX MaTepuanos.
Yrnepoguctele " HW3KONEermpoBaHHbIE
ctanu. bebicTpopexylimne crtanu. Teepable
cnnaebl. CocTaBbl, Tepmuyeckasi obpaboTka
WHCTPYMEHTarbHbIX MaTeprarnos.
KomnosuuuoHHble MaTepurans.

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauuu n npomexyToyHas
aTTectauus (3ader)

128

0,25

Bcero koHTakTHasa pa6ora u CP no
AuUcuunnuvHe

12,25

128




4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHue y4eBHbIM NiiaHoM He NpeayCMOTPEHO

5. ®OHJ, OLIEHOYHbIX CPEACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUMU

5.1 OnucaHue nokasaTeneu, KpUTep1MeB U CUCTEMbI OLIEHUBaHUA pPe3yribTaToB 00yYeHUsi
5.1.1 MNoka3aTtenun oueHMBaHUSA

Kog HanmeHoBaHMe oueHOYHOro
[MokasaTenu oueHnBaHWsA pesynbTaToB 0byyYeHus
KoMneTeHunn cpencrtea
1) leMOHCTpUpPYET 3HaHWSA CBONCTB MaTepuarnos.
1. Bonpocel YCTHOIo
2) O6bsAcHAeT  uenecoobpasHOCTb  BbldOpa  KOHCTPYKLMOHHOIO
cobecenoBaHus
OrnK-2 MaTepuana
. - 2. MpakTnko-
3) OueHunBaeT HoBeWLINE METOAbl UCTBITAaHUA U OueHKU obopyaoBaHuS,
OPUEHTUPOBaHHbIE 3afaHusA
MaTepuanos 1 NPOLIeCCOB, MCMNOMNb3yeMbIX B TENNOTEXHOMNOMUN.

5.1.2 Cuctema n KpuTepum oLeHNBaHUA

Lllkana oueHnBaHua

Kputepum oueHnBaHms cchopmMnMpoBaHHOCTU KOMMNETEHLMI

YcTHOe cobecenoBaHmne

MucbmeHHasn paboTa

3ayTteHo

OOyuvarowmiicss nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HAHWMIN OCHOBHbLIX OU3NYECKNX
3aKOHOB, 3aKOHOB (U3MKM TBEpAoro Tena
N XMMmnama TBepaodasHbIX npeBpaLleHni,
UX BNUSHWE Ha TEXHOmNOorM4Yeckne U
3KCnnyaTauuoHHbIEe cBOWCTBa
MaTepuanoB U 3Ha4YeHWe ITUX BESTUYVH.
OpueHTnpyeTca B OCHOBHbLIX MOHATMAX W
onpegeneHnsx; ycBOun OCHOBHY!0
nutepatypy. [onyckaeT He3HauuTernbHble
MorpelHoCcTM MpuM OTBETax Ha BOMPOCHI
6uneta W  OONOMHUTENbHbIE  BOMNPOCHI
npenogaearens

OOyuvarowmiics OEMOHCTPUPYET [OCTaTOYHOE
NMOHMMaHWe  YCroBus  3agjayun, BrageHve
HaBblkamu ero aHanuaa, BblOOpa
onTUMarnbHbIX TeMnepaTypHO-BPEMEHHbIX
PEXUMOB TEPMMYECKON n XUMUKO-
TepMuyeckor obpaboTkn matepuanoB, yMeHue
npaBuWMbHO  paccuutaTe  (pa3oBbI  COCTaB
UCXOAHbIX UM KOHEYHbIX MnpoAaykToB. [donyckaet
He3HauuTenbHbIe MOrpeLLIHoCTH npu
NPMMEHEHUM MaTemaTU4ecKkoro annapaTta Ans
peanusauuu nnaHa pelweHus 3agayv Monyynn
npaBUNbHbIN OTBET, HO UCMbITbIBAET
3aTpyAHEHWS C €ro MHTepnpeTaumnen.

He 3a4teHo

O6yvalowminca He WMMeeT [OCTaTOYHOro
YPOBHSA 3HaHUS AUCLMMNIWUHBI;, HE MOXEeT
cchopmynupoBaTb OCHOBHblE bU3NYECKME
3aKOHbI, 3aKOHbI (bM3nKM TBepaoro Tena u
XuMuM3Ma TBepOodasHbIX npeBpaLleHun,
UX BIMAHUA Ha  TexHonormyeckMe u
3KcnnyaTaLuMoHHbIe cBoWCTBa
mMaTepuanoB; MIOX0 OpUEeHTUpyeTcs B
OCHOBHbIX MOHATMSAX W  onpefeneHusx;
MnoxXo 3HAKOM C OCHOBHOW nuUTepaTypowu;
gornyckaeT npu oOTBeTe Ha 3K3ameHe
CyuleCTBEHHble OoWwWnbkn ©n He MOXeT
YCTpaHUTb WX Jaxe Mo pPyKOBOACTBOM
npenogasarens.

MMonbiTka  CMAMCbIBaHWS,  MCMNONb30BaHMWS
HepaspeLlUeHHbIX TEeXHUYECKUX YCTPOWCTB
WNU NOMb30BaHWE MOACKA3KOW Apyroro
Yyenoseka

Obyuvalowmiics He MOXeT npoaHanuanpoBaTb
yCcrnoBue 3afadu, HaMeTUTb MMaH ee peLUeHus,
He cnocobeH npaBuibHO paccyMTaTb PasoBbIn
COCTaB UCXOOHbIX W KOHEYHbIX MNPOAYKTOB,
HasHaunTb BbLIOOP TemMnepaTypHO-BPEMEHHbIX
peXVMoOB, He BnageeT  MaTemMaTU4ecKum
annapaTtom. [lpeactaBneHne 4yxom paboThl,
OTKa3 OT BbIMNONHEHUSA 3a4aHus

5.2 TunoBble KOHTPONbHbIE 3aaHUSA UITN UHble MaTepuarnbl, HEOGXoAUMbIe OISl OLLleHKU 3HAHUW, YMEHUN,
HaBbIKOB U (UNK) oNbiTa [EeATENbHOCTYU
5.2.1 Nepe4vyeHb KOHTPOJSILHbLIX BONPOCOB

Ne n/n |

dopMynMpOBKM BOMPOCOB

Kypc 2

BnusiHne MmaTtepuana un obbemHon gonun nop Ha obnactu npnMeHeHnsA NOPOLUKOBbIX MaTepuraros.

KomMnosnumnoHHble MaTtepuanbl. ManMLI,a 1 HanonHuTens. CBOMCTBA KOMMO3NTOB. I'IpwmeHeHme KOMMNO3UTOB.

|-|0p0LLIKOBaﬂ mMeTannyprua. |_|Op0LLIKOBbIe MaTtepuarnbl, NMOHATUE NOPUCTOCTU.

A [WOIN|=

NPpUMeHeHunA.

HemeTtannuyeckne MaTtepuanbl. OcHoBHble Buapl. MNnactmaccsl, Ux KJ'IaCCVI(bVIKaLI,VIFI, cocTaBbl, 0bnactu

Koppo3noHHo-cTolikne ctanu. BnvsiHne nermpytowmx anemMeHToB. XpoOMUCTbIE U XPOMOHMUKENEBbLIE CTanw.
MeXXKpUCTannmTHas Kopposusi.




6 KoTenbHble cTanu.

7 M3HococTonkne ctanu, TUnbl UI3HOCOCTOMKUX CTanemn.

8 BeicTpopexyLune ctanu, Ha3HavyeHne, nokasaTenu CBOMCTB, TepMmyeckas obpaboTka.

9 LtamnoBele cTanu. CTanu Anst XonogHoM 1 ropsayert LTamnoBky. TepMmuyeckas obpaboTtka. Mapku ctanen.

10 UHCTpyMeHTanbHble MaTepuarnbl BbICOKON TBEPOOCTU: MeTarniokepaMmmyeckme, MX MapkupoBka;
MUWHeparnokepaMmmyeckue pexyLine UHCTPYMEHTarnbHble MaTepuarns.

11 MarxHuin n ero CBoﬁc:TBa. JInTenHble n gedopmupyemblie cnnasbl MarHus. Tepmudeckas obpaboTka.
MexaHnuyeckne CBOMCTBaA MarHMEBbIX CMaBoB.

12 BbICiOKOﬂpquble anoMuHueBble cnnasbl. Mapku. Coctas. Tepmuyeckas obpaboTka. MexaHuyeckune
CBONCTBA.

13 Oedopmmpyemble anioMVH1EBbIE CraBbl. Knaccudukaums. MapkupoBka. Tepmuyeckas o6paboTka.
MexaHnyeckune cBOMCTBA.

14 JlntenHble antoMmHueBsle cnnasbl. MapkupoBka. Tepmuyeckas obpaboTka. MexaHu4eckue CBOMCTBa.

15 AnNOMUHWIA 1 ero cnnasbl. CBOIZICTBa antomuHus. Knaccmndukaums antoMmHneBbix cnnasoB. Mapku. Cocrtas.
Tepmunyeckas obpaboTka. CBoncTaa.

16 TwTaH n ero ceoncTBa. TuTaHoBbIE cnnasbl. Knaccudmkaunsa TutaHoBbIX cnnasoB. Tepmuyeckasa obpaboTka
TUTaHOBbIX CnnaBoB. MexaHu4eckne CBOMCTBA.

17 BpoH3bI NUTElHbIE K p,eq)opMMdeMb|e. MpuHUMNBI MapkmpoBku. MprumMepbl Mapok 6poH3. Tepmuyeckas
obpaboTka. MexaHn4eckue CBOMCTBA.

18 JlntenHble natyHu. MpuHUmMnbl MapkmpoBku. O6nacT NPUMEHEHMS.

19 ﬂaTYHVI. Hedopmmpyemble natyHu. CoctaB. MapkupoBka. Tepmuyeckasa obpaboTka. MexaHu4yeckue
CBOWCTBA.

20 Megab 1 ee cBorictBa. Obnactu npumeHeHuns. Knaccudukaums 1 MapkmpoBka MeaHbIX crnnasoB. Obnactu
npUMeHeHUss MeaHbIX CraBoB.

21 Bono4eHune, nsrotosrneHne npoBOSIOKN.

22 MpokaTka cTanen, cnocobbl U UX Ha3HayYeHue.

23 XvMuKo-TepMmdeckast obpaboTka. HuTpouemeHTaums n NoBepxXHOCTHas MeTannmsaums.

24 XuMuKo-TepMmyeckast obpadoTka. AsoTupoBaHue. CTanu, nogBepraemble a3oTUPOBAHUIO.

o5 XumMuko-TepMmdeckast obpadoTka. LiemeHtauus. Ctanu, nogsepraemble LemeHTaumm. CTpykTypa u CBOMCTBA
LemeHToBaHHOro cnosi. OkoH4YaTenbHas TepMmuyeckas n MexaHuyeckas obpaboTtka ctanu nocre LemeHTaumm

26 YnyJyuweHve ctanu. Kakne ctanu sBngaTcsa ynydaeMbiMu.

27 OTtnyck ctanu. PasHOBUOHOCTM OTNycCKa. l'lpoueccu,vnpomcxop,ﬂu.me B 3aKarneHHoW CTanu npu oTnycke.
BnusiHne Temnepatypbl OTNycka Ha CTPYKTYpY M CBOWCTBa CTanwu.

o8 OTnyck ctanu. npOI:leCCbI, NpoxoAsiLume B 3aKkarieHHoW cTanu npu oTnycke. BnuaHue temnepatypbl oTnycka
Ha CTPYKTYpYy 1 CBOMCTBA CTanu.

29 OTtnyck ctanu. HasHayeHue. BnuaHue Temnepatypbl OTycKka Ha CTPYKTYPY U CBOMCTBa CTanw.

30 Hopmanusaumst ctanu. OnpegeneHne Temnepartypbl HarpeBa 1 CKOPoCTH oxnaxaeHus. Obnactn NnpumMeHeHust
HOpManu3awumu.

31 Cnoco06bl 3akanku ctanem.

32 Cpenbl ANng HarpeBa 1 OXNaXAEeHWs cTanen npu nx 3akarke.

33 MonHasa 3akanka crtanu.

34 HenonHas 3akanka ctanu. O6nactn npyuMeHeHus. Beibop TemnepaTypbl HarpeBa 1 CKOPOCTU OXNaXOeHus!.

35 3akarnka ctanu. Beibop TeMNepaTypbl Harpesa 1 CKOPOCTU OXNAXAGHWS AN 3aKarky. Kputnyeckas ckopocTb
3akanku. CTpykTypa 3akaneHHou ctanu. 3akanMBaeMoCTb U NMPOKanuMBaemMocCTb CTanu.

36 Omxur nepsoro 1 BToporo poga. TemnepatypHble ycrnosus. Obnactn npuMeHeHus.

37 Omxur. Bugbl omxura. OnpegeneHne Temnepartypbl Harpesa Ans omKura cTanu no guarpamme xeneso-
yrnepoga.

38 HepaBHOBECHbIE CTPYKTYpPbI B CTansX.

39 MpeBpalleHne NepeoxnaxaeHHoro aycTeHnTa B CTanm. MpoayKThbl NpeBpaLLeHns NnepeoxnaxaeHHoro
aycTeHuTa 1 UX CBOMCTBA.

40 KpuTuyeckue Toukm ctanu.

41 Haknen n pekpuctannusaums. OnpegeneHne temnepaTtypbl pekpucTannnsaumnm xxenesa v Apyrux MeTansos.

42 Cepble HYryHbI. PasHoBmaHocTu. MapkupoBka cepbix YyryHoB. dopma rpacuTa. MeTannumyeckas ocHoBa -
BuAabl. CBoncTBa.

43 YyryHbl. Bugel vyyryHoB. CBomncTBa YyryHoB. Knaccudukaums YyryHoB.

44 Cnoco6 npoussoacTBa YyryHa. MicxoaHoe cbipbe, OCHOBHbIE NapaMeTpbl NpoLecca JOMEHHOW BbINaBKy
yyryHa.

45 CneumanbHble NerMpoBaHHbIe CTanu: aBToMaTHbIe, ANEeKTPOTEXHUYECKNe, BbICTpopEXyLLNE, M3HOCOCTOMKNE

46 JlernpoBaHHble cTanu, MapkupoBKa NermpoBaHHbIX MHCTPYMEHTAarbHbIX M KOHCTPYKLMOHHBIX CTanen.

47 JlermpoBaHHble cTanu, 0603Ha4YeHNE NEerMpyroLLINX 3NIEMEHTOB




OCHOBHbIE KpUTEPUM KapOonpPOYHOCTM U apoCTOMKOCTU. MpuMepbl NEMMPOBaHHbIX XXapOMNPOYHbLIX U

48 XapocCTomKkux ctanen n cnnasos. O6nacTn Nx NPUMEHeHUS.

49 OcHoBHble nervpyloine anemeHTb, o6ecneqMBa[ou4me XKapOoCTOMKOCTb U XaponpoyHOCTbL cTanen. Metoabl
OLIEHKM XKapOCTOMKOCTU M XKapOonpo4yHOCTU CTanemn.

50 KayecTBeHHbIE N BbICOKOKA4YEeCTBEHHbIE YINepoanCTble MHCTPYMEHTaNbHbIE CTanu.

51 OCHOBvaIe NPVHLUMMBI MApKMPOBKU KOHCTPYKLUMOHHBIX YINEPOANCTbLIX Y KOHCTPYKLMOHHBLIX TEMMPOBaHHbLIX
cranemn.

52 BnusaHne cogepxaHus cepbl 1 doocdopa Ha MexaHMYeCcKMe XapakTepUCTUKN KOHCTPYKLUMOHHBIX CTanen.

53 KauyecTBeHHbIe 1 BbICOKOKaYeCTBEHHbIE YINepoauCTblie KOHCTPYKLMOHHbIE cTann. MapkupoBka, obnacTtu
NPUMEHEHMS.

54 YrnepogucTble ctany 00bIKHOBEHHOIO KadecTBa. MpuHLmMnbl MapkupoBku. O6nact NpuMeHeHus.

55 Knaccudumkaums yrnepoaucTbix ctanen no KavyecTsy M HasHadeHuio. MapkmpoBka yrnepoancTbiX cTanen.

56 Cnocobbl nponssoacTea cranv. MapTeHOBCKMIA, KOHBEPTOPHbIN, anekTpocTanu. [JoCTOMHCTBA U HE4OCTaTKK
npoLeccos.

57 Knaccudumkaums ctanen — ocCHoBHble cnocobbl krnaccndukaumm.

58 CkpbITble npumeck B cTansx. CneynansHble npumeck B ctansax. OuncTka ctanen ot BpeaHbIX NpUMecen.

59 ﬂOCTOFIHI-JbIG npumMecu B ctansx. [NpovcxoxaeHne npumecen B ctansax. Ouncrka cranen ot BpeaHbIX
npumMmecen.

60 BnusaHne cogepxaHusa yrnepoa Ha CBoMCTBa cTanemn.

61 [narpaMmmMa coCcTOsiHWS Xenes3o-yrnepos /xeneso-LemeHTnT/. PaBHoBecHble hasbl. Obnactu ctanem u
4yryHoB. [pasuno gaas. NpaBuno oTpeskos.

62 3aBNCUMOCTbL NoKasaTenen CBOMCTB CNIaBoOB OT Buaa gnarpamm coctosiHus /3akoH H.C. KypHakoBsa/.

63 [dnarpaMmmMa cOCTOsIHWUSI CNNAaBOB C XMMUYECKUM coeanHeHneM. ®asbl. CTpyKTypbl.

64 [dnarpamma cOCTOSIHUIA CNNaBOB C OrpaHNYEHHOW PaCTBOPUMOCTLH0 KOMMOHEHTOB. Pasbl U CTPYKTYPHI.

65 [narpamMmmMa coCcTosiHUIA CNNaBoB MexaHnyeckux cmecen. dPasbl. CTPYKTypbl.

66 [dnarpamma COCTOSIHUIA CNNaBOB C HEOrPaHUYEHHOM /MONHON/ PaCTBOPUMOCTBHO KOMMOHEHTOB. dPasbl.
CTpyKTypbI.

67 Mpasuno ¢a3s M'mb6ca, oTnnumne npasuna das onsg TBepaodasHbix cuctem. [Npasuno pelyara n npasuno
OTPE3KOB.
Kpuctannusaums metannos. BnuaHue cteneHn nepeoxnaxaeHus (CKOPOCTN OXNaXaeHUs) Ha MexaHn4yeckue

68 CBOWCTBa OTNMBOK. CTpoeHMe meTannuyeckoro cnutka. MoanduunposaHue pacnnasa Ans nonyyYeHus
MENKOKPUCTaNNM4eckomn CTPYKTypbl.

69 MakpocKkonnyecknin 1 MUKPOCKONMUYECKUI aHanmM3 MmatepmanoB. BO3MOXHOCTM 1 HasHadeHue.

70 OcHoBHble CBOWCTBaA MaTepuanos: NPOYHOCTb, TBEPAOCTb, yaapHas BA3KOCTb, YCTANoCTHasa NPOYHOCTb.

71 HecoBepLueHcTBa KPMCTanmnM4ecKkoro CTpoeHNs (medekTbl KpUCTaNNMYeCcKon CTPYKTypbl). VX Tunbl 1 BNMsSIHWE
Ha nokasaTtenu CBOWCTB MeTanmnoB 1 HeMeTarsos..

72 Monumopdunam. AHn3oTponus. MarHMTHblE NpeBpaLLeHMS.

73 MeTannbl, Kak OCHOBHbIE KOHCTPYKLUMOHHbIE MaTepuansl. [1oHATUe KpucTannnyeckoro CTPoeHUs BeLwecTsa,

nemMeHTapHasa sil4eika, OCHOBHbIE TUIMbI KpuUctannn4ecknx peLlleTok, napamMmeTpbl SﬂeMeHTapHOVI AYENKHN.




5.2.2 TunoBble TeCcTOBbIE 3a4aHUA

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3afaHUA (3aaayvm, Kemucbl)

Ne1

PaclumdpoBaTb ykasaHHble MapKu:

Y10A

18XI'T

P9

CYy10

T15K6

Ne2

1. HapucoBaTtb gnarpammy COCTOSIHWSI CNSaBOB, C HEOrPaHWYEHHON PACcTBOPUMOCTLIO KOMMOHEHTOB
2. Yka3aTb BO Bcex ob6nacTtax guarpaMmbl ¢oa3oBbIi COCTaB.

3. YkasaTb BO Bcex 06racTsix guarpammbl CTPYKTYPHbIA COCTaB.
4, [na cnnaea ¢ cogepxaHvem 20% B:

- onpegenntb CoctaB (*)33 B cnniaBe Ans nobor ToYkM Mexay NMKBuagycom 1 conmngycom;
-onpenenntb Konmn4ecteo KaXkgon 13 cba3 05151 TOW XKe TOYKM.

Ne 3

1. HapucoBaTtb guarpaMmmy COCTOSIHWSI CNaBOB, C HEOrPaHMYEHHON PacTBOPUMOCTBIO KOMMOHEHTOB

2. YkasaTb BO BCcex 06nactax guarpaMmmbl oa3oBbIi COCTaB.

3. YkasaTb BO Bcex 06nacTsx guarpammbl CTPYKTYPHbIA COCTaB.

4. [na cnnaea c cogepxanvem 20% B.

a. NOCTPOUTL KPWUBYID OXMaXAeHUs [OaHHOro cChfaBa M ykasaTb npoucxodsline npyv OXMaxaeHUu

NpeBpaLleHns BO BCEM TeMMNepaTypHOM MHTEPBasie OXMaXxaeHUst OT TeMnepaTypbl NiaBneHns 40 KOMHATHOW;
5. YkasaTtb camblil TYronnaBkuid Crnae Unm KOMMOHEHT.

5.3 MeToan4yeckue matepuansl, onpegensitowme npoueaypbl OLeHUBAHUA 3HAHUM, YMEHUI, BNageHuin
(HaBbIKOB 1 (MNN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa ponycka o6yuvatroLierocsi K (poMeXXyTo4HOM aTTecTauum U NopsiAoK NMMKBUAaUumM akagemMmmyeckomn
3a0IKEHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMum perrnaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«[MonoxeHne 0 NPOBeAEHUN TEKYLLEETO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXKYTOUHOWN aTTecTaumnm obydatoLmxcs»

5.3.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm no gUCUmnimHe

YcTHasa + MNMncbmeHHasn + KomnbloTepHOE TeCcTUpoBaHme NHas

5.3.3 Oco6eHHOCTU NpoBeAeHUs MPOMEXYTOYHON aTTecTauum no AUcCUUnnnHe

B TeueHne cemecTpa BbINOMHSETCHA KOHTpOmnbHasa paboTa.
B03MOXXHOCTb MOMb30BaTLCA KarnbKynsaTOPOM;
Bpems Ha noaroToBky oTBeTa no 6unety 40 MUHYT.

6. YHEBHO-METOAU4YECKOE U NUH®POPMALIMOHHOE OBECIMNEYEHME OAUCLUUNITIUHDI
6.1 YuebHasa nutepartypa

ABTOp 3arnasve | M3paTenbcTBO | log nspganus | Ccblnika
6.1.1 OcHoBHas y4yeOHasa nutepaTtypa
ConHueB, [O. T1.,|MartepuanoBsegeHue ) http://www.iprbooksh
MpaxuH, E. u., Ca;ﬁ;\lﬂ'lmegz;f_lypr. 2020 op.ru/97813.html
ConHuesa, 0. .
6.1.2 lononHuTenbHas y4yebHasa nutepartypa
H. TennyxuwH, B.I'.|MatepuanoseneHue [TekcT]: M-Bo obpasoBaHus 1 http://nizrp.narod.ru/
TennyxuH, W.B. [ yuebHOe nocobune Hayku PO, CMNGITYPIN. — 2010 materialovedenie.ht
TennyxuHa CM6.: CN6IrTYPMN m




A.B. N'pongHoB. [1 ap.]

MatepunanoBsegeHue [TekcT]: M-Bo obpasoBaHus n http://nizrp.narod.ru/
y4yebHOo-MeToaMYEeCKOE Hayku PO, BLUT3 2017 metod/kaftmim/9_5.
nocobmve K MNpakTU4YEeCKUM W cnerynTa. - Cre.: pdf

nabopaTopHbIM 3aHATUAM BWTS CMerynTa

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CNPABOYHbLIX CUCTEM

OnekTpoHHas 6ubnuoTteyvHas cuctema IPR Books [OnekTpoHHbIN pecypc).
http://www.iprbookshop.ru/

OnekTpoHHas 6ubnuoteka BLUTS CMNBIYMT [OnekTpoHHBIN pecypc].
URL: http://www.nizrp.narod.ru/

6.3 NepevyeHb NULEH3MOHHOro N CBOGOAHO pacnpocTpaHAEeMOro NnporpaMmMHoOro oéecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HEOGXOQMMOM AN OCYyLLEeCTBIIeHMs oGpa3oBaTenbLHOro
npouecca no gucuunnuHe

Ayautopus OcHalleHue
MHTepaKTUBHLIN KOMMbIOTEPHLIN-BUOEO-MYNbTMMEANA KOMMSEKC AN MUKpoaHanvM3a MeTasnsoB
A-303 W CNMaBOB; YCTaHOBKA ONpedeNneHuns KPUTUYECKUX TOYEeK CMnaBoB; YCTaHOBKA onpeaeneHus
paamansHoro 6ueHus 3ybyatbix konec; TBepgomMep Pokeenna.
MeTtannoucnenoBaTenbCKMN MUKPOCKON; HAabop y4eBHOro MepuTenbHOro MHCTPYMEHTA.
A-307
MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas Mmebenb, Jocka
JlekunoHHas y A pyA 5 P a

ayautopus




