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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;

2 KOMNETEHLUWN OBYYAIOLWLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMIIUHDbI

OlNK-3 : Cnoco6eH NpMMEeHATb COOTBETCTBYOWMUIA (PM3MKO-MaTeMaTM4eCKUM annapar, MeToAbl aHanusa u
MoAaenMpoBaHNA, TEOPETUYECKOro U IKCNEePUMEHTarbHOro uccrnenoBaHUA Npu pelleHumn npocdeccnoHanbHbIX
3apay

3HaTb: OCHOBHbIE KIAacCbl COBPEMEHHbIX MaTtepuarnoB, MX Haubornee BaXHble XapakTEPUCTUKM U 06nacTu NpUMEHEHUS;
B3aMMOCBSA3b (PU3NKO-MEXaHNYECKMX CBOWCTB MaTepuanoB C MX XUMWYECKMM COCTaBOM W CTPYKTYPOW; (PU3nYeckyto
CYLWLHOCTb SBIIEHUN, MPOUCXOAALMX B MaTepuanax B YCNOBMAX NPOWM3BOACTBA M 3JKChnyaTauun u3gennini U3 HUX npu
BO3OENCTBUN PasfnyHbIX (haKTOPOB.

YMeTb: OLeHVBaTb U MPOTHO3MPOBATh BHYTPEHHME MPOLECChl M MoBedeHWe maTepuanosB Npu U3MeHeHUW napameTpoB
OKpyXXalollenh cpeapbl (TemnepaTypbl, OaBfieHUss M T.M.); HasHayaTb COOTBETCTBYIOLLYIO 06paGoTKy ANA MonyYyeHus
3afaHHbIX CTPYKTYP U CBOWCTB MaTepuarnos, obecneynsatollmx HaaexHOCTb NPOAYKLMN.

Bnagetb: MeTOogaMu KCCNenoOBaHUS CTPYKTypbl, onpedeneHus (U3nKo-MeXaHUYeCKMX CBOWCTB U TEXHOJOMMYECKUX
nokasartenen martepuanoB; HaBblkamu MpPaBUNbLHOMO Bbibopa maTepuanoB U cnocoboB ux obpaboTku Ans nonyvyeHus
nsgenuii ¢ TpebyembiMm XapakTepUCTUKaMM.

OlNK-5 : Cnoco6eH yunTbiBaTb CBOMCTBA KOHCTPYKLUUOHHbIX MaTepuasrioB B TEMNJIOTEXHUYECKUX pacyeTax ¢
y4eTOM AMHAMMYECKUX U TeNJOBbIX Harpy3okK

3HaTb: OCHOBHblE KMacChl COBPEMEHHbIX MaTepuanoB, MX Haubornee BaXHble XapaKTEpUCTVMKM U 06nacT NpUMEHEHUS;
CBOWCTBA, YyuuTbiBalOWME OMHAMUYECKME W TEMoBble Harpysky, BRUSIIOWME HA KOHCTPYKLMOHHYIO MPOYHOCTb
mMaTtepuvarioB; B3aMMOCBSI3b SIBIIEHWMI CO CBOWCTBaMW; BUAbl TepPMUYECKoW 06paboTkW; KraccuuKkaumio U NPUHLMMbI
MapKMPOBKM YEPHbIX U LIBETHBIX METassioB 1 CrnaBoB.

Ymetb: onpegenAaAtb U obocHoBbIBaTL BUAbI AOonyCTUMbIX Harpy3ok C y4eToM ANHaMUYECKMX U TeNJOBbIX COCTaBNAKOLWNX,
BIMNAKLWNX HA KOHCTPYKUMOHHYH NMPOYHOCTb Marepuanos.

BnageTb: HaBblkaMX OMNpPeAeNieHns OCHOBHBLIX KOHCTPYKLUMOHHBLIX CBOWCTB MaTtepuarioB, MCCRefOoBaHWs, WUCMbITaHUs U
KOHTPONS MaTepuarnoB; MeTodamy YNPOYHEHMSI KOHCTPYKLMOHHBIX MaTepuanoB pans Haubonee addeKTMBHOIO
MCMOMb30BaHWsI.




3 COOAEPXAHUE OANCLUMITIUHbI

HaumeHoBaHve 1 cofepxaHue pasfenos, TeM v
y4eOHbIX 3aHSATWIA

CemecTtp
(kypc ons

KoHTakTHas paboTta

3A0)

Jlek.
(4achbl)

Mp.
(vacnl)

J1ab.
(yacnl)

CcpP
(vacht)

dopma
TekyLlero
KOHTpOns

Pasgen 1. O6wasn Teopms matepmuanoBeneHus

Tema 1. ATOMHO-KpUCTanIn4yeckoe CTpPOEHNEe MeTanos
CBefeHnss O BHYTPEHHEM CTPOeHUW, pedektax U
CBOWCTBax mMaTepuaros. Tunbl KpuCTannmyeckmx
peweTok meTannos. [Nonmopdunam. AHM30TpONKS
NabopaTtopHass pabGota Ne1 W3mepeHne TBepAOCTU
maTepuanos

Tema 2. ®a30BO-CTPYKTYPHbLIA COCTaB CriaBoB
3akoHOMepHOCTU KpucTannusauum mMaTepuarnos.
TepMUHbI TEOPMM CMITABOB: KOMMOHEHT, cucTema, ¢asa,
CTPyKTypa. TunoBble [uarpamMmmbl COCTOSIHWS: CMNJaBOB-
MEXaHW4YecKMXx  CMecel, TBepablX  pacTBOpoB, C
OrpaHUYeHHOM pacTBOPMMOCTbIO KOMMOHEHTOB, c
XUMUYECKUM coeguHeHnemM, c NoNMMOopdHbIM
npespawieHnem. [lpasuno ¢as. [lpaBuno OTPE3KOB.
9BTekTuKa. 3BTektomn. CBA3b CBOWCTB CMMaBOB C BUOOM
amarpaMmm COCTOSIHUIA KOMMOHEHTOB.

JlabopatopHass pabota Ne2 Makpockonuyeckun u
MUWKPOCKOMWUYECKUIA aHann3bl MeTarnnos

JlabopaTtopHass pabota Ne3 OnpeaeneHve KpUTUYECKMX
TOo4YeK

JlabopatopHasa pabota Ne4 CTpyKTypbl CMMaBOB CBUHELL-
cypbma

Pasnen 2. XKenes3o 1 cnnasBbl HA €ro 0OCHOBE

Tema 3. [Ouarpamma COCTOSIHMSI CMNfaBoOB >Kenes3o —
LEeMEHTUT.

[narpamma COCTOSIHMS CMMAaBOB >KENe30 — LEeMEHTUT.
Pasbl. a3oBble NpeBpaLLeHns.

Tema 4. CTpyKTypbl CTanem u 4yryHos.

Yrnepoguctble ctanu. TexHonormyeckue p[obaBkn K
BpedHole npuMmecn. Knaccudpmkauma  yrnepoamcTbixX
cTtane nNo  KayecTBy, cogepXaHuo yrrnepoga MU
HasHayeHuto.  [pyHUMNBI  MapKMPOBKWN  YIMepoaucTbIX
cTanemu.

Knaccndpukaumnsa cepbix 4yyryHoB no dopme rpaduTHbIX
BKIMIOYEHUA UK MeTannuyeckon ocHoBe. MapknpoBka
cepbix YyryHoB. CBoOWCTBa.

JlabopatopHass pabota Ne5 [Ouarpamma coCTOSAHUS
CNIaBOB Xenes3o-LUeMeHTUT

K.1,0




Tema 5. [Oedopmauuss wun Tepmuyeckas obpaboTka
MeTannMyecknx matepuanos

Hedopmaumns metannmyeckux Martepuanos. Haknen.
OnpegeneHne  MoOHATUS  TepMumyeckom  obpaboTku.
Cmarvalolas 1 ynpoyHswowasa tepMmuyeckas obpaboTka.
Omkur n Hopmanusauus. Buabl omxkura. Lenu omkwura.
3akanka cranu. [lonHaa W He nonHas 3akanka.

KpVITVI‘-IeCKaﬂ CKOpPOCTb 3aKaliku. 3aBnCUMOCTb
CTPYKTYpPbI crtanm oT CKOpPOCTHU oxnaxpeHuda n3
adyCTEHUTHOrIO COCTOAHUA. npOKaJ'II/IBaeMOCTb n

3akanusaemocTb. OTnyck. Bugbl otnycka. 3aBucMMOCTb
CTPYKTYpPbl M CBOWCTB CTanuM OT TemnepaTypbl OTMyckKa.
XMuko-TexHn4yeckast obpabdoTka ctanw.

NabopatopHaa pabota Ne6 CTpyKTypbl OTOXKEHHbIX
cTaneu

NabopaTtopHaa pabota No7 CTpyKkTypbl 3aKaneHHbIX
cTaneu

JlTabopaTtopHas pabota Ne8 CTpyKTypbl CepbIX HYyryHOB

Tema 6. ObLuMe cBeAeHUs O NErMPOBAHHLIX CTansx
Hepoctatkn yrnepogucTelx CcTanem u npenmylliecTsa

nernposBaHHbIX. Bsanmopencreune nervpytoLmx
aNeMeHToB C yrnepogoM. Brnuanne  nermpyowmnx
3N1EeMEHTOB Ha nonMMopdHble npespaLleHus,
npespaLleHue nepeoxnaxgeHHoro aycTeHuTa,
npoKanMBaeMocCTb. Knaccudukaums nernpoBaHHbIX
cranen. Mapkunposka. >Kaponpo4HocTb "
OKaNUHOCTONKOCTb. Kputepumn XKapornpoYHOCTU:
anutenbHas NPOYHOCTb, non3y4ecTb. BnivaHue

Nervpylowmnx  9MeMEHTOB  Ha  KapoOmMpo4yHOCTb MU
OKanMHOCTOMKOCTb. TennoycTonymBble, XapomnpoyHble U
OKanunHocTonkune cTtanu. >KaponpoyHble cnnasbl.
CocrtaBbl. Conctea. Obnactn npMMeHeHus.

Tema 7. KOHCTPYKUMOHHbIE CTanu obLiero HasHadeHus
KOHCTPYKUMOHHbIE cTanu obLero HasHayYeHus:
yrydllaemMble, NPYXXMHHbIE, noaBepXKeHHblE
MOBEPXHOCTHOMY YMPOYHEHWUIO, CTPOMTENbHbIE. Mapku.
CeorictBa. [MprMeHeHue.

Tema 8. KOHCTPyKUMOHHBbIE CTanuM  cneuuanbHOro
HasHa4yeHus

>Kaponpo4HocTtb " OKanuHOCTOMKOCTb. Kputepun
)Kaponpo4HOCTU:  ONUTENbHAs MNPOYHOCTb, MON3Y4YeCTb.
BnusHue nervpylowmnx 3NeMeHTOB Ha Xaponpo4HOCTb U
OKanMHOCTOMKOCTb. TEeMnoyCTONYMBbIE, >KApPOMPOYHbIE U
OKanuHocTolKne cTanw. YKaponpouyHble cnnaBbl.
CocrtaBbl. Conctea. Obnactn npMMeHeHus.

Tema 9. Ctanm u cnnaBbl C 0COObIMM PUNYECKUMU
cBoncTBaMm

KoposnoHHo-cToVikne  ctann. Mapkn.  HasHauveHue.
CsolicTBa. HoBble MeTannuyeckme MaTepuansl.
MapTeHucTocTapetowme cranu. Cnnasbl namMaT hopMbl.

8
2 10
0,5 8
2 8
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Pasnen 3. LiBeTHble MeTannbl 7] Crnnassbl,
WHCTPYMEHTanbHbIE MaTepwvarnsl, KOMMO3ULIMOHHbIE
MaTepwvanbl

Tema 10. Tspkenble UBeTHble MeTannbl

Megb n ee cBonctBa. Ob6nactb npumeHeHusa. Cnnaebl
Meau. MprHUMNbI MAapKUPOBKU MeOHbIX CMaBoB. J1aTyHw.
Knaccuduvkaums natyHen no CTPYKTYpeE.
Jedopmnpyemble 1 nutenHole natyHu. Mapku natyHew,
cocTaBbl, cBoncTBa. [lpumeHeHne naTyHen. BpoH3bI.

Buabl OpoOH3: ONOBAHWUCTBIE, anNtOMUHWUEBLIE, CITOXHOMO 2 05 6
XMMUYECKOro coctaea. JluTenHble u pedopmupyembie ’

OpPOH3bI. Mapkn, COCTaBbl, CBOWCTBA, obnactu

NPUMEHEHNSA. AHTUDPUKUNOHHbIE cnnasbl.

Knaccundukaums.

Tema 11. Jlerkue uBeTHble MeTanmbl

TutaH. CponctBa TuTaHa. [asoHacblileHne TUTaHa.
TutaHoBble cnnaBbl. CoctaBbl. Cpeownctea. Ob6nactu
npuMeHeHus. ANIOMUHUA N ero cBoWCTBa. ArNOMUHUEBBIE

cnnasbl: aedopmnpyemble, He yNpOYHAEMble o,n
TepMmyeckon 0bpaboTKOW; NUTENHbIE W KOBOYHbIE.
Mapkn, cocTaBbl CBOWCTBA, 06nactTm nNpUMEHEHNS. 1 5

MarHuin n ero ceoncrtea. MarHueBble cnnasbl. JInTeMHble
n pecdopmupyemble  MarHueBble  cnnaBbl.  Mapku,
COCTaBbl, CBOMCTBA, 001acT NPUMEHEHMUS.

Tema 12. WHcTpymMeHTanbHble mMaTepwuansl,
KOMMO3WLMOHHbIE MaTepuarnbl

TpeboBaHna npeabsBnNAeMble K WHCTPYMEHTamnbHbIM
martepuanam. Knaccudumkaums " MapKnpoBKa
WHCTPYMEHTanbHbIX  MartepuanoB. Yrnepoauctble U
HM3KONermpoBaHHble cTanu. bBbicTpopexylwpe cTanw.
Teepgble cnnaebl. CocTaBbl, Tepmudeckass o6paboTtka 2 1 4,75
WNHCTPYMEHTarnbHbIX MaTepuarnos.

KoMnosnumnoHHble maTtepuans..

NabopatopHasa pabota Ne9 CTpyKkTypbl GbICTPOPEXYLLMX

cTanen
Wtoro B cemecTtpe (Ha kypce gns 3A0) 34 17 17 75,75
KoHcynbTauum 1 npomexyTtovHas atrectaums (3ayer) 0,25
Bcero koHTakTHasa pa6ora u CP no gucuunnuvHe 68,25 75,75

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoektupoBaHune y4ebHbIM MnaHoM He nNpegycMOTPEeHO

5 BANJIbHO-PENTUHIOBASA CUCTEMA OLIEHUBAHUA
Vicnonb3oBaHue 6annbHO-PEUTUHIOBON CUCTEMbI HE NMPEAYCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEN, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUSA PE3YJILTATOB
6.1 NMoka3aTenu oLeHNBaHUA OBYYEHUA

Koa komneteHunmn MNokasaTtenu oueHnBaHus pe3ynbTaTtoB O6y‘-leHVIﬂ

1) JeMOoHCTpupyeT 3HaHWS B COBPEMEHHOWN Kraccudukaumm matepuanos n obnactu
UX NPUMEHEHUS B 3aBUCMMOCTU OT (pMU3NYECKMX CBOWCTB N XMMUYECKOTO COCTaBa.

2) CnocobeH oueHMBaTb MOBEAEHME MaTepuanoB B 3aBUCMMOCTM OT BMUSIHUS Ha
HUX PUBNKO-XUMNYECKNX (DAKTOPOB.

OrK-3




B 3aBUCMMOCTU OT Baa npogykunn.

3) AHanusupyeT B3aMMOCBSI3b CTPYKTYPbl U CBOWCTB KOHCTPYKLMOHHbLIX MaTepuanos

Orl1K-5

1) HemoHcTpupyeT 3HaHua B

2) CnocobeH
KOHCTPYKLIMOHHbIX MaTepuaros.

3) AHanuaupyeT MeToabl
3aBWCKMMOCTM OT UX UCNOMb30BaHUS.

KOHCTPYKUUOHHbIX MaTepunanoB B 3aBUCMMOCTU OT UX Ha3Ha4YeHUA.
pacc4ynTbiBaTb

YNPOYHEHUSI KOHCTPYKUMOHHBIX MaTepuarioB B

obnactm  (PUBMKO-XMMUYECKUX CBOWCTB

MexaHun4eckne XapaKTepUCTuUKun

6.2 Cuctema u KpuTepum oLeHUBaHUA

LLikana oueHnBaHnA

Kputepum oLeHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHoe cobecepoBaHue

MucbmeHHas paboTa

3a4yTteHo

O6yuvatlowmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HaHWN OCHOBHbIX U3NYECKNX
3aKOHOB, 3aKOHOB (PM3WKM TBEpAOro Tena
N XMMm3ma TBepAodasHbIX npespaLleHun,
UX BIUSIHAE HaA TEexXHomnormyeckne u
3KCMnIyaTaluuoHHbIEe CBOWCTBa
MaTepuanoB W 3HadYeHue STUX BEMUYWH.
OpueHTUpyeTcsl B OCHOBHbIX MOHATUAX WU
onpegeneHnsx; ycBoun OCHOBHY!0
nutepatypy. [onyckaeT HesHauuTernbHble
MOrpeLHoCT npu OTBeTax Ha BONPOCHI
buneta U JOMONMHUTENbHbIE  BOMPOCHI
npenoaasaTens.

O6yuvalowmiics OEeMOHCTPUpYeT [OCTaTO4YHOEe
NMOHMMaHWE  YCMNoOBUSA  3ajayu,  BrnageHue
HaBblkamu ero aHanuaa, Bbibopa
ONTUMarnbHbIX TemnepaTypHO-BpeMEHHbIX
pPEXMMOB TEPMUYECKON n XUMUKO-
Tepmuyeckorn obpaboTkn matepuanoB, yMeHue
npaBunNbHO  paccumTaTb  (asoBbIN  COCTaB
MCXOAHbIX M KOHEYHbIX NpoAykToB. [onyckaeT
He3Ha4YuTErNbHbIE MOrpeLIHOCTU npu
NPMMEHEHUM MaTemaTU4eckoro annapata Ans
peanu3auuu nnaHa pelleHus 3agayn [Nonyuun
NpaBuUIbHbIN OTBeT, HO ncnblTbiBaET
3aTpyLHEHWS C ero nHTepnpeTaumnen.

He 3a4teHo

O6yvalowmiics He wuMeeT [OCTaTOYMHOro
YPOBHSI 3HAHUS AWCLUMMIINHBI, HE MOXET
chopmynupoBaTb OCHOBHblE bU3N4ECKMe
3aKOHbI, 3aKOHbl (bM3nKM TBEpAOro Tena um
XMMM3Ma TBepAodasHbiX MNpeBpaLLeHUi,
UX BINUSIHUSE Ha  TexXHONormvyeckme wu
3KCnyaTauMoHHbIe CBOWCTBA
MaTepuanoB; MfIOX0 OpUEHTUPYEeTCA B
OCHOBHbIX MOHATUSX WU  ONpeaeneHusx;
Nnoxo 3HAKOM C OCHOBHOW nuUTepaTypowu;
JonyckaeT npu OTBETE Ha 3K3aMeHe
CyLWeCTBEHHbIE OWNBKM U He MOXeT
YCTpaHUTb WX [axe Mo PYKOBOLACTBOM
npenogasarens.

MonbiTka  CNMUCbIBAHWS,  UCMNOSb30BaHMWSA
HepaspeLlUeHHbIX TEXHUYECKUX YCTPOWCTB
UNu nonb3oBaHWe MOACKa3KoW Apyroro
yenoseka

O6yyvarlmincs He MOXET MNpoaHanM3npoBaTb
ycrnoBue 3afadv, HaMeTUTb MMaH ee peLUeHus,
He cnocobeH npaBunbHO paccumTaTh Pa3oBbIN
COCTaB UCXOOHbIX W KOHEYHbIX NPOAYKTOB,
HasHaunTb BbIOOP TemMnepaTypHO-BPEMEHHbIX
pexvMmoB, He BnageeT  MaTemMaTU4ecKkum
annapaTtom. [lpeacraBneHne 4yxom paboThl,
OTKa3 OT BbIMOJIHEHUS 334aHUS

6.3 TunoBble KOHTPOJbHbIE 3aA4aHusA n/vnu nHble MaTepuanbl, UCnornb3yemMbie AnNA OUEeHKN pe3ynbTaToB

oby4eHus

6.3.1 TunoBble KOHTPOSbHbIE BONPOCHI

Ne n/n

$opMynMpoBKKU BONPOCOB

Cemectp 3

BrnusiHme maTtepuana n o6beMHol JonM nop Ha o6nacTi NPYMEHEHNs MOPOLLKOBbLIX MaTepuaros.

KoMno3numnoHHble MaTtepwuarnbl. Manmu,a 1 HanonHuTenb. CBOMCTBA KOMMO3NTOB. ﬂpmmeHeHme KOMMO3UTOB.

nOpOLIJKOBaﬂ mMeTannyprua. nOpOLIJKOBbIe mMaTtepunarnbl, NOHATUE NOPUCTOCTU.

B WIN]|-

NnpUMeHeHnA.

Hemetannnyeckne maTtepuarnsbl. OcHosHble BuAabl. [nactmaccsl, nx KJ'IaCCVId.)VIKaLI,VIﬂ, COCTaBbl, obnactu

Koppo3noHHOo-cTonKue ctanu. BnusHue nermpyowmx anemMeHToB. XpOMUCTbIE N XPOMOHUKENEBLIE CTanw.
MexkpuctannuTHas Kopposus.

KoTenbHble cTanu.

M3HococTOMKne ctanu, TUnbl UBHOCOCTOMKUX CTanen.

5b|CTpope>|<yu.|,V|e cTanu, HasHaveHue, nokasaresn CBONCTB, TepMuyeckada o6pa60TKa.

O[N] O

LUtamnosbie ctanu. Ctanu gnst XONo4HOW 1 ropsiyen wramnoBku. Tepmnyeckas obpaboTka. Mapku ctanen.

—_
o

NHcTpyMeHTanbHble Matepuarsbl BbICOKON TBEPAOCTU: METANNOKEPaMUYECKME, X MapKUPOBKA;
MUHEepanokepammnyeckue pexyLine MHCTpYMeHTarbHble MaTepuarnsi.

11

MarHuin n ero ceoicTBa. JluteriHble n gedopMmnpyeMble CrnaBbl MarHnsi. TepMmuyeckas o6paboTka.
MexaHnyeckne CBOMCTBA MarHMeBbIX CMaBoB.




BbicokonpouHble antoMuHmneBble cnnaebl. Mapku. CoctaB. Tepmnueckas obpaboTtka. MexaHuveckune

12 ~
CBOWCTBA.

13 Hedopmmpyemble arnioM1H1eBbIe Crnasbl. Knaccudukaums. Mapkmposka. Tepmudeckas obpaboTka.
MexaHn4yeckme cBoOMCTBa.

14 JlntenHble antommHueBble cnnasbl. Mapkuposka. Tepmudeckasa obpaboTka. MexaHu4eckue cBoMcCTBa.

15 AnOMUHWIA 1 ero cnnasbl. CBOIZICTBa antomuHus. Knaccmudukaums antomuHueBbix cnnasoB. Mapku. Cocrtas.
Tepmuueckas obpaboTtka. CBONCTBA.

16 TwutaH 1 ero ceoncTBa. TutaHoBbIE Cnrasbl. Knaccudmkaumnsa TMTaHoBbIX cnnaBoB. Tepmuyeckas obpaboTka
TUTaHOBbIX CrnaBoB. MexaHu4eckne CBOWCTBA.

17 BpoH3bI NuTElHbIE 1 ,u,ecbopMMdeMHe. MpuHUMNbI MapknpoBku. MNMpumepbl Mapok 6poH3. TepMmuyeckas
obpaboTka. MexaHn4yeck1e CBOMCTBA.

18 JluteiiHble natyHu. MpuHUMIBLI MapkupoBku. OBnacTn NpUMEHeHUS.

19 ﬂaTYHM. Hedopmnpyemble naTyHu. CoctaB. MapkupoBka. Tepmuyeckast obpaboTka. MexaHudeckue
CBOWCTBA.

20 Megab 1 ee cBovictBa. Obnactn npumeHeHus. Knaccndukaums 1 MapkMpoBka MeaHbix crnnaeoB. Obnactu
NPUMEHEHNA MeAHbIX CNaBoB.

21 BonoyeHune, n3rotoBrneHne npoBOMOKM.

22 MpokaTtka cTanewn, cnocobbl N X Ha3HaYeHNE.

23 Xnmunko-Tepmmnyeckas odbpaboTka. HutpouemeHTaumnsa n NnoBepxXHOCTHasA MeTannmsaums.

24 Xnmunko-Tepmmnyeckas oopaboTka. AsoTmpoBaHume. Ctanu, nogBepraemble asoTMPOBaHMIO.

o5 Xnmunko-Tepmmnyeckas obpaboTka. LilemeHTaums. Ctanm, nogeepraemble LemeHTauumn. CTpykTypa n CBOMCTBa
LemeHToBaHHOro cnosi. OkoHYaTenbHasa TepMmuyeckas n MexaHnyeckas obpaboTtka ctanu nocre LemeHTaumm

26 Yny4yuweHue ctanu. Kakne ctanu aBnaTca ynyyaembiMu.

27 OTnyck ctanu. PasHOBUOHOCTM OTNycKa. I‘Ipoueccu,vnpomcxo,u,ﬂu.me B 3aKasieHHOW CTanu npu oTrnycke.
BrnusiHne Temnepatypbl OTNycKka Ha CTPYKTYPY M CBOWCTBA CTanwu.

o8 OTtnyck cTtanm. I'Ip0|:|,eccu, NpOXoAsiLLMe B 3aKarieHHoOW cTanu npu oTnycke. BnusHue Temnepatypbl oTnycka
Ha CTPYKTYpy 1 CBOWCTBAa CTanw.

29 OTtnyck ctanu. HasHayeHve. BnnsHne Temnepartypbl OTNycKa Ha CTPYKTYpY U CBOMCTBA CTanu.

30 Hopmanusauwms ctanu. OnpeaeneHne Temnepartypbl HarpeBa 1 CKOpocTh oxnaxaeHus. Obnactn npumMmeHeHns
HopManuaaumu.

31 Cnoco6bl 3akanku ctanem.

32 Cpegabl Anga HarpeBa 1 oxNaxaeHus ctanemn npu nx 3akarske.

33 MonHas 3akanka ctanu.

34 HenonHaga 3akanka ctanu. O6nactu npumeHeHus. Belbop TemnepaTtypbl Harpesa U CKOPOCTU OXNaXKOEHNUS.

35 3akanka ctanu. Beibop TemMNepaTypbl Harpesa 1 CKOPOCTU OXNXAGHNS AN 3aKarku. Kputuueckas ckopocTb
3akanku. CTpykTypa 3akaneHHol ctanu. 3akanMBaeMocTb U MPOKanuMBaemMoCTb CTanu.

36 OTxur NnepBoro 1 BToporo poga. TemnepatypHble ycrnosus. Obnacti npuMeHeHus.

37 Omxur. Bugbl omxura. Onpeaenenne Temnepartypbl Harpeea A OTKuUra ctanu no guarpamme xeneso-
yrnepoga.

38 HepaBHOBeCHbIE CTPYKTYpbI B CTansx.

39 MpeBpalleHne NepEOoXNKAEHHOrO ayCTeHUTa B CTanu. MpoayKTbl NpeBpaLLeHns NepeoxnaxaeHHoro
aycTeHuTa 1 UX CBOMCTBA.

40 KpuTuyeckue Toukm ctanu.

41 Haknen un pekpuctannusauus. OnpegeneHve TeMmnepaTtypbl pekpuctannmsaumm xxenesa n Apyrmx MeTansos.

492 Cepble HyryHbl. PasHoBmagHocTn. MapkupoBka cepbix 4yryHoB. dopma rpacdmTta. MeTtannumyeckas ocHoBa -
Buabl. CBOMCTBA.

43 YyryHbl. Bugbl yyryHoB. ConcTtea 4yryHoB. Knaccudmkaumnsa 4yryHoB.

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

45 CneuuanbHble NerMpoBaHHbIE CTanu: aBTOMaTHbIE, ANEKTPOTEXHUYECKNE, ObICTPOPEXYLLNE, UBHOCOCTOMKME

46 JlernpoBaHHbIe cTanu, MapkMpoBKa NErMPOBaHHbIX MHCTPYMEHTArbHbIX M KOHCTPYKLMOHHBIX CTanen.

47 JlernpoBaHHble cTanu, 0603Ha4YeHMe NErMpyLLnX 3rIEMEHTOB

48 OCHOBHvae KpUTEPUN %apOMpoOYHOCTH 1 )KapocToMKOCTU. Mpumepbl NErMpOBaHHbIX XapOoNpPOoYHbIX 1
XKapoCTOMKNX cTanen u cnnasoB. O6nacT Ux NPUMEHEHNS.

49 OcHoBHble NervpytoLL1e SnemeHTbl, oGecneqmsatou.me )KapOoCTOMKOCTb U XaponpoyHOCTb cTanen. Metoabl
OLEHKM XapOCTOMKOCTU 1 apOonpoYHOCTU CTanen.

50 KauyecTBeHHbIe 1 BbICOKOKaYeCTBEHHbIE YrIepoaucTble MHCTPYMEHTarnbHbIe CTanu.

51 OCHOBVHbIe NPUHLUMMBI MapKMPOBKU KOHCTPYKLMOHHBIX YINepoaANCTbIX U KOHCTPYKLUMNOHHbBIX NErMpoBaHHbIX
cTanen.

52 BnusiHue cogepxaHust cepbl 1 pochopa Ha MeEXaHUYECKNE XapakTEPUCTUKN KOHCTPYKLMOHHbBIX CTanen.




KayecTBeHHbIE 1 BbICOKOKA4YeCTBEHHbIE yrnepoaucTble KOHCTPYKUMOHHbIE CTanun. MapKI/IpOBKa, obnactn

53
NPUMEHEHMsI.

54 YrnepogucTble ctany 00bIKHOBEHHOIO KadecTBa. MpuHLmMnbl MapkupoBku. O6nacty NpuMeHeHus.

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

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

57 Knaccudumkaums ctanen — oCHoBHble Cnocobbl krnaccndukaumm.

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

MocTosAHHbIE npuMmecu B ctangdx. I'Ipomcxom,qume npmmeceﬁ B ctanax. OuucTka cranemn ot BpeaHbIX

59 N
npuMmecen.

60 BnusHne cogepxaHusa yrnepoa Ha CBonCTBa cTanemn.

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

62 3aBNCUMOCTb NoKasaTenen CBOMCTB CNIIaBoOB OT BuAa gnarpamm coctosiHus /3akoH H.C. KypHakoBa/.

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

64 [dnarpamma cOCTOSIHUIA CNNaBoB C OrpaHNYEHHOW PaCTBOPUMOCTLH0 KOMMOHEHTOB. Pasbl U CTPYKTYPSI.

65 [narpamMmmMa cocTosiHUIA CNNaBoB MexaHnyeckux cmecen. Pasbl. CTPYKTypbl.

[narpaMmmMa COCTOsIHWUIA CMITaBOB C HEOrPaHMYEHHOM /MOMHON/ PacTBOPUMOCTbLIO KOMMOHEHTOB. dasbl.

66
CTpyKTypbI.

67 MpaBuno ¢as MNb6ca, otnnune npasuna gas ansa TBepaodasHbix cuctem. MNpaBuno pelyara u NpaeBunno
OTPE3KOB.

KpucTtannusauma meTtannos. BnvsiHue cteneHn nepeoxnaxaeHus (CKOPOCTU OXMaXaeHns) Ha MexaHu4yeckue
68 |cBoicTBa oTnuBOK. CTpoeHMe MeTannuyeckoro cnutka. MoanduumMpoBaHue pacniasa Afsi Nony4eHus
MENKOKPUCTaNNMYEeCcKon CTPYKTYpbI.

69 MakpocKkonnyecknin 1 MUKPOCKONMUYECKUI aHannM3 MmatepmanoB. BO3MOXHOCTM 1 HasHayeHue.

70 OcHOBHbIe CBOWCTBa MaTepuarsoB: MPOYHOCTb, TBEPAOCTb, yAapHas BA3KOCTb, YCTanoCTHas NMPOYHOCTb.

HecoBeplueHCcTBa KpUCTaNNUYECKOTO CTPOEHUS (AedeKTbl KpUCTaNUYECKON CTPYKTYpbI). X TUNbl U BNUSiIHWE

71 N
Ha nokKasaTtesnin CBOUCTB MeTansioB n HemMmeTassioB.

72 Monnmopdunam. AHn3oTponus. MarHMTHbIE NpeBpaLLeHus.

MeTannbl, Kak OCHOBHbIE KOHCTPYKUMOHHbIE MaTepuharnbl. MoHaTne Kpuctannm4deckoro CtpoeHusa sellecrsa,

73 o - =
AnemMeHTapHaa A4enka, OCHOBHbIE TUMbI KPUCTAITIMYECKUX PEeLLEeTOoK, napaMeTpbl 3N1IeMEeHTapHOU AYEenKn.

6.3.2 TunoBble TecToBble 3afaHnsA

He npegycmoTtpeHo
6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHuA (3aAayu, KeUChbl)

Ne1

PaclmngpoBaTtb ykasaHHble MapKu:

Y10A

18XI'T

P9

C410

T15K6

Ne2

1. HapucoBaTtb gnarpammy COCTOSIHWSI CNaBOB, C HEOrPaHWYEHHON PacTBOPUMOCTLIO KOMMOHEHTOB
2. YkasaTb BO Bcex obnactax guarpammbl pasoBbI COCTaB.

3. YkasaTb BO Bcex 006racTsix guarpammbl CTPYKTYPHbIA COCTaB.
4 na cnnaea ¢ cogepxaHnem 20% B:

- onpenenntb cocTtaB (*)83 B cnnaee And nobon ToYKM mMexay NMKBuagycom 1 conmngycom;
-onpeaennTb KONIMYECTBO Kaxxdon n3 ¢gas anst Ton e TOYKW.

Ne 3

1. HapucoBaTtb gnarpaMmmy COCTOSIHWSI CNSaBOB, C HEOrPaHWYEHHON PacTBOPUMOCTLIO KOMMOHEHTOB

2. Yka3aTb BO Bcex 06nactax guarpaMmbl ¢oa3oBbI COCTaB.

3. YkasaTb BO BCeX 006nacTax guarpaMmbl CTPYKTYPHbIA COCTaB.

4, [na cnnaea ¢ cogepxaHvem 20% B.

a. NMOCTPOUTb KPMBYIO OXNaXAEHUs [OaHHOro ChfaBa W ykasaTb MNPOMCXOAsLUME NpU  OXNaxaeHuu

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




6.4 MeToguyeckue MmaTepuansi, onpegensiroue npouenypbl OleHUBaHUA pe3ynbTaToB 0by4eHus
6.4.1 YcnoBus aonycka obyyaroLwerocs K npoMexXyTo4HOM aTTecTalmMm U NOpAAOK NMMKBMAALUN aKageMn4ecKomn
3a0/KeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO
«[MonoxeHne 0 NPOBeAEHUN TEKYLLErO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm oby4daroLmxcs»

6.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTalum No AUCLUUNIINHe

YcTHasa + MNMncbmeHHasn + KomnbloTepHOE TeCcTUpoBaHme NHasa

6.4.3 OcobeHHOCTU NpoBeAeHUs1 MPOMEXYTOYHOM aTTecTauum No QUCLUNIIMHE

. B0O3MOXHOCTb MOMb30BaTLCS KanbKynsaTOPOM;
. Bpewmsi Ha nogrotoBky oTBeTa no 6unety 40 MUHYT.

7. YYHEBHO-METOAMWYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
7.1 YyebHana nutepaTtypa

ABTOp 3arnasue | N3patenscTBo | "op wspaHus | Cceblinka

7.1.1 OcHoBHas y4ye6GHas nuTepaTypa

CornHues, tO. M., | MaTtepnanoBeaeHune Cankr-MNeTen6vor http://www.iprbooksh
Mpsxui, E. W, xmmmsnriwyp ' 2020 op.ru/97813.html
ConHuesa, HO. IN.
AH. Esnokumos, | MaTepunanoseneHue, M-BO HayKu 1 BbICLLIErO http://nizrp.narod.ru/
M.H. >Kykosa TexHonormu obpazoBaHus PO, C.- metod/kaftmim/1612
KOHCTPYKUMOHHbBIX MeTepb. roc. yH-T Nnpom. 390473.pdf
maTtepuanoB: METOAMYECKME | TexXHOMOrMI U An3aiHa, 2021
YyKa3aHust M KOHTPOJbHbIE | BbICLU. LK. TEXHONOMMN 1
3agaHuns 3HepreTukn. - CaHkT-
MeTepbypr: BLUT3
cnerynta
7.1.2 lononHuTenbHasa y4ebHaa nutepartypa
NH. TennyxuH, B.I'.|MaTepnanoBeneHune [TekcT]: M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
TennyxuH, W.B. | yuebHOe nocobue Hayku P®, CNGITYPI. — 2010 materialovedenie.ht
TennyxuHa CNG6.: CN6IrTYPM m
A.B. I'ponsHoB [n ap.] |MatepuanoseaeHue [TekcT]: M-Bo obpasoBaHus n http://nizrp.narod.ru/
y4yebHOo-MeToaMYEeCKOe Hayku PO, BLUT3 2017 metod/kaftmim/9_5.
nocobue Kk npaktudeckum u|  CM6MYNTA. — CM6.: pdf
nabopaTopHbIM 3aHATUAM BLUT3 Ccnerynta

7.2 MNMepe4veHb npocheccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-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/

7.3 NepeyveHb NMNLEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHAeMoro NporpaMMHoOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHue matepmanbHO-TEXHUYECKON 6a3sbl, HEOGXOQMMOM AN OCYyLLeCTBIIeHUs oGpa3oBaTenbLHOro
npouecca no gucumnnnuHe

Ayautopus OcHalleHue
MHTepaKTUBHbIA KOMMbIOTEPHbIN-BMAEO-MYIbTUMEAMA KOMMMEKC Afs MUKpoaHanusa MeTarsioB
A-303 W CMfaBOB; yCTaHOBKA OMpeferieHns KpUTUYECKMX TOYeK CMiaBoB; YCTaHOBKa oOnpenereHus
paamansHoro 6ueHus 3ybyatbix konec; TBepgomMep Pokeenna.
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JlekunoHHas
ayautopus
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