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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;
OvcuunnuHa 6asnpyeTcs Ha KOMMNEeTEHUMSIX, COOPMUPOBAHHbLIX Ha NpeablayLleM ypoBHe obpa3oBaHust

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUUNIUHDbI

ONK-5.1 : CnocobGeH Y4uUTbiBaTb CBOMCTBA KOHCTPYKLUMOHHbIX MaTepuanoB B TenJIoTeXHU4eCKUX pacyeTtax c
y4yeTOM AMHAMUYECKUX U TenJMOBbIX HAarpy3ok

3HaTb: OCHOBHbIE KIAcCbl COBPEMEHHBIX MaTtepuarnoB, MX Haubornee BaXHble XapakTEPUCTUKM U 06nacTu NPUMEHEHMS;
B3aMMOCBSI3b (PU3NKO-MEXAHUYECKMX CBOMCTB MatepuanoB C UX XMMUYECKMM COCTaBOM W CTPYKTYpPOW; (PU3MYECKYHo
CYLLHOCTb SIBMEHUIN, NPOUCXOASALWMX B MaTepuanax B YCNoBUSAX NPOM3BOACTBA W 3JKChnyaTauun MU3Oenuin M3 HuX npu
BO3OENCTBUN PasriMyHbIX (haKTOPOB.

YMeTb: OLEeHMBaTb M MPOrHO3MpoBaTb BHYTPEHHME MPOLECChl U NOoBeAEeHWEe MaTepuarnoB Npy M3MEHEHWW NMapaMeTpoB
OKpy>KalLen cpedbl (Temnepartypbl, OaBfEHWs W T.M.); Ha3HayaTb COOTBETCTBYHOLLYO 00paboTky Ans nonydeHus
3aJaHHbIX CTPYKTYP U CBOWCTB MaTepuarsnoB, 00ecneunBaoLLmnx HageXHOCTb NPOAYKLMK,

Bnapetb: Brnagetb — MeTogamu MWCCMNeOOBaHUS CTPYKTYpbl, ONpedeneHnss (UuamMKo-MexaHW4Yeckux CBOWCTB U
TEXHOMNOMMYECKNX MoKasaTenen MaTepuarnoB; HaBblkaMu MpPaBUIbHOMO Bbibopa MaTtepuanoB M cnocoboB ux obpaboTku
AN NonyyYeHust U3nenun ¢ TpebyembiMK XapakTepucTUKaMu.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nex. Mp. | (Yace)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pazgen 1. O6Las Teopus matepuanoBeeHus

Tema 1. ATOMHO-KpUCTannnyeckoe CTpoeHne MeTansos
CBegeHVs O BHYTPEHHEM CTpoeHun, pedekrax U
CBOWCTBax mMaTepuanos. Tunbl KpucTanmyeckmx
peweTok meTannos. [Nonumopdunam. AHM3oTponms
NabBopatopHass pabota Nel MamepeHune TBepaoCTU 2 2 1
maTepuanos

Tema 2. ©a30BO-CTPYKTYPHbIA COCTaB CNiiaBoB
3akoHOMepHOCTU KpucTannusauum maTepuaros.
TepMUHbI TEOPUM CMNIABOB: KOMMOHEHT, cucTema, ¢hasa,
CTPyKTypa. TunoBble [uarpammbl COCTOSIHWSI: CMaBOB-
MEXaHW4YeCKMX  CMecell, TBepablX  pacTBOpOB, C
OrpaHN4YeHHOM pPacTBOPMMOCTbIO KOMIMOHEHTOB, c
XUMUYECKUM CcoegUHeHMnEM, c NonMMopdHbIM
npespawieHnem. [lpasuno ¢as. [lpaBuno OTPE3KOB.
IBTekTuKa. IdBTekTom. CBA3b CBOWCTB CMMaBOB C BUOOM
Amnarpamm COCTOSIHUIN KOMMOHEHTOB. 1 8 1
NabopaTtopHasi pabota Ne2 Makpockonuyeckun 1
MUWKPOCKOMMYECKUI aHann3bl MeTannos

JlTabopaTopHaa pabota Ne3 OnpepgeneHue KpUTUYECKUX
TOoYeK

JlTabopatopHas pabota Ne4 CTpykTypbl CMfaBOB CBUHELL-
cypbMa 1

K

Pasgen 2. )Kenes3o u cnnaebl HA €ro OCHOBE

Tema 3. [Omarpamma COCTOSIHMSI CMNMaBOB »Kenes3o —
LEeMEHTUT.

[OnarpaMmma COCTOSIHMSI CMMNAaBOB >XENe30 — LEeMEHTUT.
®da3bl. PasoBble NPeBpaLLeHNs. 2 6 2

Tema 4. CTpyKTypbl CTanew u 4yryHos.

Yrnepoguctele crtanu. TexHonornyeckue pobaeku U
BpedHble npumecu.  Knaccudmkaums — yrmepoamcTbiX K,
cTane’ nNo KayecTBy, cogepXaHuto yrrnepojga MU
HasHayeHuto. [pyHUMNBI  MapKMPOBKWU  YIIepoaUCTbIX
cTanemn.

Knaccndpukaumnsa cepbix 4yyryHoB no dopme rpaduTHbIX 2 6 2
BKMIOYEHWA U MeTannmyeckon ocHoBe. Mapkuposka
cepbix YyryHoB. CBoWicTBa.

NabopaTtopHasi pab6ota Ne5 [Ouarpamma COCTOSIHUSI
CNIaBOB Xerne3o-LUeMeHTUT




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.

6 2
2 2
0,5 8
2 0,5
0,75




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
XMMUYECKOro coctaea. JluTenHble u pedopmupyembie
OpPOH3bI. Mapkn, COCTaBbl, CBOWCTBA, obnactu
NPUMEHEHNSA. AHTUDPUKUNOHHbIE cnnasbl.
Knaccundukaums.

Tema 11. Jlerkne uBeTHble MeTanbl

TutaH. CponctBa TuTaHa. [asoHacblileHne TUTaHa.
TutaHoBble cnnaBbl. CoctaBbl. Cpeownctea. Ob6nactu
npuMeHeHus. ANIOMUHUA N ero cBoWCTBa. ArNOMUHUEBBIE
cnnasebl: aedopmnpyemble, He yNpOYHAEMble
TepMmyeckon obpaboTkon; NUTENHble W KOBOYHbIE.
Mapku, cocTaBbl CBOWCTBa, obGnactm MpUMEHEHUS.
MarHuin n ero ceoncrtea. MarHueBble cnnasbl. JInTeMHble
n pecdopmupyemble  MarHueBble  cnnaBbl.  Mapku,
COCTaBbl, CBOMCTBA, 001acT NPUMEHEHMUS.

0,5

0,5

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
WNHCTPYMEHTarnbHbIX MaTepuarnos.

KoMnosnumnoHHble maTtepuans..

NabopatopHasa pabota Ne9 CTpyKkTypbl GbICTPOPEXYLLMX
cTaneu

0,5

Wtoro B cemecTtpe (Ha kypce gns 3A0)

0,5

KoHcynbTauum u npoMexyTouHasi attectaumst (3a4eT)

17

34

20,75

0,25

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe

51,25

20,75

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoeKkTnpoBsaHmne yqeﬁHblM nraHoM He npeayCcMOTpeHO

5 BANNBHO-PEUTUHIOBASA CACTEMA OLIEHUBAHUSA

Vicnonb3oBaHue 6annbHO-PEUTUHIOBON CUCTEMbI HE NMPEAYCMOTPEHO.

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

Koa komneteHunmn

MokasaTenu oLeHNBaHUS pe3ynbTaToB 0byYeHNs

OrnK-5.1

1) CnocobeH ocyLecTBNsiT NOA60P OCHOBHLIX U BCMOMOraTeNbHbIX MaTepuanos
2) OB6BbACHATL LenecoobpasHoCTb BbIbopa KOHCTPYKUMOHHOIO Matepuana
3) 3HakoM C HoOBEAWWMMM METodaMW WCMbITAHWA W  OLEHKM 0bopyaoBaHus,




TEXHOJNTOMM4YEeCKnX npoueccoB

MaTepuarnoB 1 npoueccosB, NCMOJ1b3yeMbIX NPU peannsaunmn

6.2 Cuctema 1 KpMTEpPUM OLLEHUBAHUA

LLikana oueHnBaHuA

KpuTtepun oueHnBaHus chOpMUPOBAHHOCTU KOMMETEHLMI

YcTHoe cobeceoBaHue

MucbmeHHan paboTa

3ayTteHo

O6yyvarominca nokasblBaeT [OCTaTOYHbIN
YPOBEHb 3HAHUWN OCHOBHbIX (OU3NYECKNX
3aKOHOB, 3aKOHOB (PU3NKM TBEpAoro Tena
N XMMmM3mMa TBepAodasHbIX NpeBpaLleHui,
UX BMMSHME Ha TexHornornyeckne u
3KCnnyaTauuoHHbIe CBOWCTBa
MaTepuanoB W 3Ha4YeHUe STUX BEMUYMH.
OpueHTUpyeTcsl B OCHOBHbIX MOHATUAX WU
onpeaeneHusix; ycBowun OCHOBHYI0
nutepatypy. [onyckaeT He3HauuTerbHble
norpewHocTM MpuM OTBEeTax Ha BOMpOChI
buneta un [JOMONMHWUTENbHbIE  BOMPOCHI
npenoaasaTens.

O6yyvarommnca OeMOHCTpUpYyeT [OOCTaTovyHoe
NMOHWUMaHWe  YCroBWs  3agjayun,  BrajeHve
HaBblkamu ero aHanmaa, BblOOpa
onTUMarnbHbIX TemnepaTypHO-BPEMEHHbIX
PEXMMOB TEPMMYECKON n XUMMKO-
TepMmyeckon obpaboTknm matepuanos, YyMeHue
npaBunbHO  paccuuTaTb  (ha3oBbIA  COCTaB
UCXOOHBIX M KOHEYHbIX npoaykToB. [onyckaeT
He3HauMTenbHble NOrpeLIHoCTH npu
NPMMEHEHMM MaTemaTU4eckoro annapaTta Ans
peanu3auuu nnaHa pelleHvs 3agayu Nonyuun
NpaBUMbHbLIA  OTBET, HO MOXET WCMbITbIBATb
3aTpyaHEHWS C ero nHTepnpeTaumen.

He 3a4teHo

O6yvarwminca He WMMeeT [OCTaTO4YHOro
YPOBHS 3HAHUS AUCLMMNIUHBI, HE MOXET
copmMynupoBaTb OCHOBHblE U3n4eckne
3aKOHbI, 3aKOHbI (PM3NKU TBEPAOro Tena wu
XumMuamMa TBepaodasHbiX NpeBpaLleHuH,
UX BIMUSHUA Ha  TexHomnormyeckne u
3KcnnyaTauuoHHbIe CBOWCTBa
mMaTtepuanoB; MIoOX0 OpUEHTUpPYeTcs B
OCHOBHbIX MOHATMSAX W  onpefeneHusx;
MAOX0 3HAaKOM C OCHOBHOW nuTepaTypou;
pornyckaetT npu OTBeTe Ha 9K3aMeHe
CYLLECTBEHHblE OWWNOKM U HE MOXET
YyCTpaHUTb WX Jaxe MnoA pPYyKOBOACTBOM
npenoaasaTens.

MonbiTka  CMAMCbIBAHWS,  MCNONb30BaHMWS
HepaspeLlUeHHbIX TEXHUYECKUX YCTPOWCTB
UNM nonb3oBaHWe MOACKA3KOW OpYyroro
Yyenoseka

OOyuvaloLwminics He MOXeT npoaHanManpoBaTb
ycrnosue 3agadu, HaMeTUTb MMaH ee peLueHus,
He cnocobeH MpaBuWITbHO paccuuTaTh (PasoBbI
COCTaB UCXOOHbIX W KOHEYHbIX MNPOAYKTOB,
HasHaunTb BbLIGOP TemnepaTypHO-BPEMEHHbIX
pexumMoB, He BnageeT  MaTeMaTU4yeCcKuM
annapatom. [lpeacrtaBneHve 4yxon paboThl,
OTKa3 OT BbIMNONHEHUS 3a4aHus

6.3 TunoBble KOHTPOJbHbIE 3aaHuA n/unu nHble mMaTtepuanbl, UCnoJsb3yeMble OA5A OLUeHKN pe3ynbTaToB

obyuyeHus

6.3.1 TunoBble KOHTPOJIbHbIE BONPOCHI

Ne n/n

dopMynunpoBKn BONPOCOB

Cemectp 1

BnusHne mMaTtepuana 1 obbemHon gonu nop Ha obnactu npnMeHeHnA NOPOLUKOBbLIX MaTepurasos.

KomnosanumoHHble matepuansl. Matpuua n HanonHutens. CBoNCTBa KOMNO3UTOB. [IpUMEHEHNE KOMNO3NUTOB.

MopoLkoBasi MeTannyprusi. MopoLuKoBbie MaTepuarnbl, MOHATUE NOPUCTOCTY.

A |[WOIN]|—~

HemeTtannuuyeckne matepuansl. OcHoBHbIe BuAbIl. MnacTMacchl, UX knaccudukauus, coctasbl, obrnacTy
NPUMEHEHMS.

Koppo3noHHo-cToiikne ctanu. BnusiHne nermpyowmx anemMeHToB. XpoOMUCTLIE U XPOMOHMKENEBbLIE CTanu.
MexXkpucTannmMTHas Kopposusi.

KoTenbHble cTanu.

M3HococToMKMe cTanu, TUnbl U3HOCOCTOMKUX CTanemn.

BhicTpopesxyLume cTanu, HasHavyeHue, nokasaTterny CBONCTB, TepMuyeckasi obpaboTka.

O[N] O

LtamnoBele cTanu. CTanu Anst XonogHOM 1 ropsayert LUTamnoBky. TepMmuyeckas obpaboTtka. Mapku ctanen.

—_
o

MHCprMeHTaJ'IbeIe mMmartepuanbl BbICOKOM TBEpPAOCTU. MeTalnJiokepamMmmnyeckme, X MapKnpoBKa,
MUHepariokepaMmmnyeckmne pexyluine MHCTpyMeHTallbHble MaTtepuarnbl.

11

MarHuin n ero ceoncTea. JluteliHble n gecdopmMmmpyemble crnasbl MarHns. Tepmmuyeckast 06paboTka.
MexaHnuyeckne CBOMCTBaA MarHMEBbIX CMaBoB.

12 9
CBOWCTBA.

BbicokonpoyHble antoMmnHuesble crnnasbl. Mapku. CocTtaB. Tepmudeckas obpaboTtka. MexaHudeckne

13

HedopmnpyeMble antommnHmeBble crnasbl. Knaccndukauus. Mapkmnposka. Tepmuyeckasi obpaboTka.
MexaHnyeckune cBOMCTBA.

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




AntomMuHMIA 1 ero cnnaebl. CBoicTBa antoMmHua. Knaccudmkaums antoMmHneBbix cnnasoB. Mapku. CocTas.

15 Tepmunyeckas obpaboTka. CBoncTea.

16 TwTaH u ero ceoncTea. TuTaHOBbIE cnnasbi. Knaccudukaumsa TutaHoBbIX cnnaBoB. TepMuyeckas obpaboTka
TUTaHOBbIX CMNaBoB. MexaHu4eckne CBOWCTBA.

17 BpOoH3bI NUTElHbIE U p,ecpopMVleeMHe. MpuHUMNBI MapkmMpoBkK. MpruMepbl Mapok 6poH3. Tepmuyeckas
obpaboTka. MexaHn4eckue CBOMCTBA.

18 JluteriHble natyHu. MpuHUMNBLI MapkupoBku. OBnacTn NpUMEHEHUS.

19 ﬂaTYHVI. Hedopmnpyemble natyHu. CoctaB. MapkupoBka. Tepmudeckas obpaboTka. MexaHundeckue
CBOWCTBA.

20 Megb 1 ee cBovictBa. Obnactn npumeHeHuns. Knaccndpukaums 1 MapkmpoBka MeaHbix cnnasoB. Obnactu
NPUMEHEHNS MEOHBIX CMNS1aBOB.

21 BonoyeHune, nsrotosneHne npoBOSIOKN.

22 MpokaTtka cTanewn, cnocobbl M X Ha3HaYeHNE.

23 XumMmunko-tepmumyeckast o6pabotka. HuTpouemMmeHTaumst 1 NOBEPXHOCTHAs MeTannmaauus.

24 XumMmunko-tepmmyeckast oopaboTtka. AsotupoaHue. Ctanu, nogeepraemMble a30TMPOBaHUIO.

o5 XumMmunko-tepmmyeckast obpaboTtka. LiemeHtaumsa. Ctanu, nogsepraemole LemeHTaumn. CTpykTypa 1 CBOMCTBa
LleMeHToBaHHOrO crnosi. OkoHYaTenbHas TepMmuyeckas n MexaHudeckas obpaboTtka ctanu nocrie LemeHTaumm

26 Yny4yuweHue ctanu. Kakne ctanu sBngaoTcsa ynyyaeMbiMu.

27 OTtnyck ctanu. PasHOBUOHOCTM OTNycKa. I'Ipoueccngl,_npomcxop,ﬂu.me B 3aKarieHHOW CTanu npu oTnycke.
BrnusiHne Temnepatypbl OTNycKa Ha CTPYKTYpY M CBOWCTBA CTanwu.

o8 OTtnyck cTtanu. I'Ip0|:|,e00b|, NpoxoAsiime B 3aKkarieHHoW cTanu npu oTnycke. BnusaHue Temnepatypbl oTnycka
Ha CTPYKTYpy 1 CBOWCTBa CTanw.

29 OTtnyck ctanu. HasHayeHune. Bnuaxnmne Temnepatypbl 0Tycka Ha CTPYKTYPY U CBOMCTBa CTanw.

30 Hopmanusaumst ctanu. OnpeaeneHne Temnepartypbl HarpeBa 1 CKOpPoCTh oxnaxaeHus. Obnactn NnpumMeHeHus
HopMarnu3awumu.

31 Cnoco06bl 3akanku ctanem.

32 Cpegabl Ang HarpeBa 1 oxnaxaeHus ctanemn npu nx 3akarke.

33 MonHasa 3akanka crtanu.

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

35 Bakanka crtanu. Beibop TeMnepaTypbl HarpeBa 1 CKOPOCTU OXTAKAEHMA ANst 3aKariKu. Kputuueckas ckopocTb
3akanku. CTpykTypa 3akaneHHou ctany. 3akanMBaeMoCTb U MPOKanMBaemMocCTb CTarnwm.

36 Omxur nepBoro 1 BToporo poga. TemnepartypHble ycrnous. Obnact npuMeHeHus.

37 Omxur. Bugel omxura. OnpegeneHne Temnepartypbl HarpeBa Ans OTKura ctanu no guarpamme xeneso-
yrnepoga.

38 HepaBHOBECHbIE CTPYKTYpPbI B CTansX.

39 MpeBpaLleHne NepeoxnaxaeHHoro aycTeHuTa B CTanm. MpoayKTbl NpeBpaLLeHns NnepeoxnaxaeHHoro
aycTeHuTa 1 UX CBOMCTBA.

40 Kputnyeckune To4ku ctanu.

41 Haknen un pekpuctannusauns. OnpefeneHve TemMmnepaTtypbl pekpuctannmsaumm xenesa n Apyrmx Metansos.

42 Cepble HYryHbI. PasHoBuaHocTn. MapkupoBka cepbix 4yryHoB. ®opma rpacpumTa. MeTtannuyeckas ocHoBa -
Buabl. CBOMCTBA.

43 YyryHbl. Bugsl 4yryHoB. CBoncTBa YyryHoB. Knaccudukauus 4yryHoB.

44 Cnoco6 npoussoacTBa YyryHa. MicxoaHoe cbipbe, OCHOBHbIE MapaMeTpbl NPoLEecca JOMEHHOW BbINaBky
yyryHa.

45 CneuuanbHble NerMpoBaHHbIe CTanu: aBToOMaTHbIE, ANEKTPOTEXHUYECKNE, BbICTpOpEXYLLNE, MU3HOCOCTOMKNE

46 JlernpoBaHHble cTanu, MapkupoBKa NErmpoBaHHbIX MHCTPYMEHTArbHbIX M KOHCTPYKLIMOHHBIX CTanen.

47 JlernpoBaHHble cTanu, 0603HayYeHMe NerupyLLnX SrieMeHTOB

48 OCHOBHvae KpUTEPUI XapOMpo4HOCTH 1 KapocTorKoCTU. [Mpumepbl NErMPOBAaHHbIX XapOoMpPOoYHbIX 1
XKapoCTOoMKNX ctanen u cnnasoB. O6nacT X NPUMEHEHUS.

49 OcHoBHble nervpyloine anemeHTb, o6ecneqMBa[ou.lme XKapOoCTOMKOCTb U XaponpoyHOCTbL cTanen. Metoabl
OLIEHKM XapOCTOMKOCTHU U XapOnpoYHOCTU CTanen.

50 KayecTBeHHbIE 1 BbICOKOKaUYeCTBEHHbIE YITNepOaUCTbIE MHCTPYMEHTANbHbIE CTanu.

51 OCHOBvaIe NPVHLUMMBI MapKMPOBKU KOHCTPYKLUMOHHBIX YINEPOANCTbIX Y KOHCTPYKLMOHHBLIX TEMMPOBaHHbLIX
cTanen.

52 BnusaHne cogepxaHus cepbl 1 hocdopa Ha MexaHMYeCcKUe XapakTepPUCTUKN KOHCTPYKLUMOHHBIX CTanen.

53 KauyecTBeHHbIe 1 BbICOKOKaUYeCTBEHHbIE YINepoaucTblie KOHCTPYKLMOHHbIE cTann. MapkupoBka, obnacTtu
NPUMEHEHMUs.

54 YrnepoaucTele ctany o6blIkHOBEHHOrO KadecTtsa. MpuHumnebl Mapkmposku. OBnact NpuMeHeHus.

55 Knaccudukaumsa yrnepoaucTbiX ctanen no KavyecTsy M HasHadeHutio. MapkmpoBka yrnepoancTbiX cTanen.




Cnoco6bl nponsBoacTea ctany. MapTeHOBCKUIA, KOHBEPTOPHbIN, SnekTpocTany. [JoCTOMHCTBA 1 HeJOCTaTK/

56
npoLeccoB.

57 Knaccudukaums ctanemn — 0CHoBHble Cnocobbl krnaccndukaumm.

58 CkpbITble npumeck B cTansix. CneyunanbHble npumeck B ctansax. OuncTka ctanen ot BpedHbIX MpUMecen.

59 HOCTOHHIjbIe npumecu B ctansx. NpoucxoxaeHme npumecen B ctanax. OuncTka ctanen oT BpegHbIX
npumMmecen.

60 BnusHne cogepxaHusa yrnepoa Ha CBOMCTBa cTaneun.

61 Onarpamma coCcTosaHUA Xenes3o-yrnepoa /Hkeneso-uemeHTnT/. PaBHoBecHble hbasbl. ObnacTtu cranem m
yyryHoB. [paBuno das. [paBuno oTpesKos.

62 3aBMCMMOCTb NokasaTener CBOMCTB CNITaBoB OT BUAa gmarpamm coctosiHus /3akoH H.C. KypHakoBsa/.

63 [dnarpaMmmMa cOCTOsIHUSI CNABOB C XMMUYECKUM coeanHeHneM. Pasbl. CTpyKTypbl.

64 InarpaMmmMa cOCTOsIHWUIA CMITAaBOB C OFPaHNYEHHON PacTBOPUMOCTbIO KOMMOHEHTOB. ®asbl U CTPYKTYPSI.

65 [dvarpamma cocTosiHWUIA cnnaBoB MexaHuyeckmx cmecen. ®asbl. CTPYKTYpbI.

66 [dnarpamma cOCTOSAHWUI CNNAaBOB C HEOrPaHUYEHHOM /NONTHON/ PpacTBOPUMOCTLIO KOMMOHEHTOB. Pasbl.
CTpyKTYypbI.

67 MpaBuno das M'bbca, otnnune npasuna ¢gas ans TBepaodasHbix cuctem. MNpaBuno peliyara u NpaeBunno
OTPE3KOB.
Kpuctannusauusa metannos. BnvsHne cteneHn nepeoxnaxaeHns (CKOPOCTU OXNaXaAeHUs) Ha MexaHuyeckme

68 CBOWCTBa OTNMBOK. CTpoeHMe MeTannuyeckoro cnutka. MoanduunposaHue pacnnaea Ans nonyyeHus
MEINKOKPUCTaNNM4Yeckom CTPYKTYpbl.

69 MakpocKkonn4ecknin 1 MMKPOCKONUYECKUI aHan1M3 MmatepmanoB. BO3MOXHOCTM 1 Ha3HadYeHwme.

70 OcHOBHbIE CBOWCTBA MaTepUanoB: NPOYHOCTb, TBEPAOCTb, yaapHas BA3KOCTb, YCTANOCTHAsA NPOYHOCTb.

71 HecoBepLueHcTBa KpMCTanM4EeCKoro CTpoeHNs (mnedekTbl KpUCTaNNMYeCKON CTPYKTYpbI). VX TUnbl 1 BNMSIHWE
Ha nokasaTenu CBOWCTB MeTanmnoB 1 HeMEeTaroB.

72 Monumopduam. AHnsoTponus. MarHUTHble NpeBpaLleHust.

73 MeTannbl, Kak OCHOBHbIE KOHCTPYKLUMOHHbIE MaTepuansl. [1oHATMe KpucTannyeckoro CTpoeHns BeLLecTBa,

AreMeHTapHasda silveika, OCHOBHbIE TUMbI Kpuctannm4deckmnx peLleTok, napameTpbl anemeHTapHon AYENKN.

6.3.2 TunoBble TecTOBbIE 3a4aHUA

He npegycmoTpeHo

6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3afaHusA (3agaumn, Kencbl)

Ne1

PaclmndgpoBaTtb ykasaHHble MapKu:
Y10A

18XI'T

P9

CY10

T15K6

1 HapucoBatb guarpammy COCTOSIHUSI CMfaBOB, C HEOrPaHUYEHHOW PacTBOPUMOCTbIO KOMMOHEHTOB
2. YkasaTb BO BCex 06nactax guarpaMmmbl oa3oBbIi COCTaB.
3. YkasaTb BO Bcex 006nacTsix guarpammbl CTPYKTYPHbIA COCTaB.
4. [nsa cnnaea ¢ cogepxaHvem 20% B:

- onpefenuTb cocTa a3 B crnnase Ans nobol ToYKM Mexay NUKBMAYCOM M COnuaycom;

-OnpeaennTb KONMYEeCTBO KaXaon u3 a3 anst Tow e TOYKW.

Ne 3

1. HapucoBaTtb gnarpammy COCTOSIHWSI CNaBOB, C HEOrPaHWYEHHON PacTBOPUMOCTbLIO KOMMOHEHTOB

2. YkasaTb BO Bcex obnacTtax guarpammbl pasoBbI COCTaB.

3. YkasaTb BO Bcex 06racTsix guarpamMmmbl CTPYKTYPHbIA COCTaB.

4, [na cnnaea ¢ cogepxaHvem 20% B.

a. NOCTPOUTb KPUBYID OXNaXAEHMS [OaHHOrO ChfaBa M yKasaTb NPOUCXOOALIME MNpU  OXMaKOEHUU

npespalleHna BO BCeM TeMnepaTtypHOM UHTEpBare oXnaxaeHua OoT TeMnepartypbl nraBfieHna oo KOMHaTHOW;

5. YKkasaTb Camblil TYronnaBkui CnsiaB UM KOMMOHEHT.




6.4 MeToguyeckue MmaTepuansbl, onpegensirowme npouleaypbl OLLEHUBAaHUA pe3yNnbTaToB 0by4yeHus
6.4.1 YcnoBus aonycka obyyaroLwerocs K npoMexXyTo4HOM aTTecTalmMm U NOpAAOK NMMKBMAALUN aKageMn4ecKomn
3a40MKEeHHOCTH

[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 nNpocheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMaLIMOHHO-CMPABO4YHbLIX 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 NMULIEH3MOHHOIro U CBOGOAHO pacnpoCcTPaHAEMOro NPorpaMMHOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHue matepmanbHO-TEXHUYECKOoN 6a3bl, HEO6XOAMMON AN OCYLLEeCTBNEHUA 06pa3oBaTeNibHOro
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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MeTannoucnenoBaTtenbCKuii MMKpPOCKON; Habop y4eBGHOro MepUTENbHOrO MHCTPYMEHTA

JlekunoHHas
ayautopus

MyﬂbTMMeD,MVIHOG o6opyp,OBaHme, cneuynanunsnpoBsaHHas mebenb, gocka




