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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb paucuunnuuHbl: CdopmMupoBatb KOMMNETEHUMM oby4vawowerocs B 06Mactu  KOHCTPYKLIMOHHOMO
MaTepuanoBegeHNs B 3aBUCMMOCTM CBOWCTB MaTepMarnioB OT WX 3NEKTPOHHOrO CTPOEHWs, CTPYKTYPbl U MpeabicTopumn
obpaboTkm

1.2 3agaum AMCLUNIUHBI:

. MpoaeMoHCTpupoBaTh OCOGEHHOCTM BIIUSIHWS 3NEKTPOHHOMO CTPOEHMSI M cocTaBa MaTepuarna Ha
TEXHONOMMYECKME M IKCMNyaTaLMOHHbIE XapaKTEPUCTUKN.
. PaccMoTpeTb maTepuarnoBegyeckvMe acnekTbl Bbibopa Matepuana ucxons U3 yCrioBuii ero crnyxobi

1.3 TpeboBaHMA K npeaBapuUTenbHON NOArOTOBKE OOy4aloLerocs:

MpepnBaputenbHas NoAroToBka npegnonaraeT co3daHue OCHOBbI AMs (POPMUPOBAHNUS KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NpY N3YyYEHUN AUCLIUMNINH:

Martematuka

dusnka

2 KOMNETEHUWN OBYYAIOLWEIroCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA AUCLUMITIUHbI

OlNK-8: Cnoco6eH NnpoBOAUTL aHaNM3 3aTpaTt Ha obecnevyeHne AeATEeNIbHOCTU MPON3BOACTBEHHbIX
nogpasgeneHvui;

3HaTb: OCHOBHbIE BUAbI M CBOWCTBA MaTepunanoB B cuCTteMax aBToMatTmnsauunu.

YMeTb: BbibMpaTh Matepuarsbl ¢ TPeGYEMbIM KOMMIIEKCOM CBOWCTB AN UX NMPUMEHEHUsI cucTemax aBToMaTU3aLuu.

BnapeTb: HaBblkaMu paspabOTKM CMCTEM ABTOMAaTMYECKOrO YMpPaBIiEHUsl C yY4ETOM BUOOB UM CBOWCTB KOHCTPYKLIMOHHBIX
maTtepuasnos.




3 COOAEPXAHUE OANCLUMITIUHbI

HaumeHoBaHve 1 cofepxaHue pasfenos, TeM v
y4eOHbIX 3aHSATWIA

CemecTtp
(kypc ons
3A0)

KoHTakTHas paboTta

Jlek.
(4achbl)

Mp.
(vacnl)

J1ab.
(yacnl)

CcpP
(vacht)

dopma
TekyLlero
KOHTpOns

Pasgen 1. O6wasn Teopms matepmuanoBeneHus

Tema 1. ATOMHO-KpUCTaNNM4Yeckoe CTPOEHNE METAroB
CBefeHnss O BHYTPEHHEM CTPOeHUW, pedektax U
CBOWCTBax mMaTepuaros. Tunbl KpuCTannmyeckmx
peweTok meTannos. [Nonumopdunam. AHU30TpONNA
NabopaTtopHass pabGota Ne1 W3mepeHne TBepAOCTU
mMaTepuarnos.

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. 3BTektom. CBA3b CBOWCTB CMMaBOB C BUOOM
anarpamMm COCTOSAAHUIA KOMMOHEHTOB.

JlabopaTtopHaa pabota Ne2 Makpockonuyeckun u
MUWKPOCKOMWUYECKUIA aHann3bl MeTarnnos

JlabopaTtopHass pabota Ne3 OnpeaeneHve KpUTUYECKMX
TOo4YeK

JlabopatopHasa pabota Ne4 CTpyKTypbl CMMaBOB CBUHELL-
cypbma

KoHTponbHass pab6ota Ne1 [uarpaMmbl  COCTOSIHWUI
JBOWHbIX CMiaBoB

Pazgen 2. YepHble meTannbl 1 cnnaebl

Tema 3. XKeneso 1 cnnasbl Ha ero 0OCHoBe

Onarpamma COCTOSIHUSA CMNaBoOB XKene3o — LEeMEHTUT.
da3bl. dasoBble npespalleHus. CTPyKTypbl cTanem wu
YyryHoB.  YrnepogucTbele — ctanu.  TexHonormdeckue
pobasBkm M BpegHole  npumecu.  Knaccudukauus
yrnepoamucTbliX  CcTanen Mo  KadyecTBy, COAEpPXaHuio
yrmepoga W HasHadeHuwo.  [puHUMMNBI  MapKMPOBKM
yrnepoancteix cranen. Knaccudmkauma cepbix 4yryHoB
no dopmMe rpaduUTHbIX BKHOYEHNUA U  MeTann4yeckom
ocHoBe. MapknpoBka cepbix 4yryHoB. CBONCTBA.
JlabopaTopHasas pabota Ne5 [narpamma COCTOSIHUS
CMNJ1aBOB Xere30-LUeMeHTUT

JTabopaTopHas pabota Ne6 CTpyKkTypbl CepbIX YyryHOB
KoHTponbHaa pabota Ne2 [uarpamma  COCTOSHUSA
CNIaBOB Xenes3o-LUeMeHTUT

6,75

12

11

3,0,J1K




Tema 4. YrnepogucTtble KOHCTPYKLUMOHHbIE "
WHCTPYMEHTanbHble CTanu

BnusHue copepxaHua yrmepoga Ha - MexaHudeckue
cBoOWCTBa cTanen. Bnusnve npumecen Ha cBOWCTBa
ctanen. Knaccudpukauma yrmepoamcTblX cTanem Mo
cnocoby Npou3sBoAcTBa N KayecTBy.

Tema 5. O6wme npuHUMNBLI NerMpoBaHns cTanen. Buabl
TepMumyeckon obpaboTkn cTanen.

B3aumogenctene nervpylowmx 9remMeHTOB C as3oToM W
yrnepogoMm. BnusHue  nervpylowmx  3nNemMeHToB  Ha
hasoBble npeBpaLLeHns B cTansix. BnusiHue
nervpylowmx  9rNeMeHTOB  Ha  TexHornornyeckue u
3KCnnyaTaLMOHHbIE CBOMCTBA CTanen.

Omxur. Hopmanusaums. 3akanka.

JlabopatopHas pabota Ne7 CTpyKTypbl OTOXKEHHbIX
cTanemn

NabopatopHasi pabota Ne8 CTpykTypbl 3aKaneHHbIX
cTanemn

Tema 6. Ctann cneumanbHoro HasHadeHus. Ctanum c
0cobbIMU cBOMCTBaMM

BsanmopenctemMe nernpyrolmx 3neMeHToB C asoToM W
yrnepogoMm. BnuvsHue  nervpyrowmx — 3NeMeEHTOB  Ha
azoBble npeBpaLLeHuns B cTansx. BnusiHne
Nervpylowmnx  3rfeMEHTOB  Ha  TEXHOMorM4eckue U
3KCMIyaTalUMOHHbIE CBOWCTBA CTaren.
Koppo3noHHO-CTOVKME cTtanu. OneKTpoTEXHUYECKMEe
ctanu. LapukonogwwmnHukosble ctann. Ctanu n cnnaebl
C NamMATbIO POPMBbI.

KoHTponbHas pabota Ne3 MapkupoBka ctanew

Pasgen 3. LiBeTHble TexHU4YecKne u MPOBOLHUKOBLIE
MeTannbl U cnnaebl. WHCTpyMeHTanbHble Martepuarnbl.
Monumepsbl n komnoauTel. Matepmans! gns 3D-nevatu

Tema 7. CnnaBbl HA OCHOBE Meau.

Meob u ee cBonctBa. Obnactm npUMEHEHUs 4YUCTom
megn. Cnnaebl Ha OCHOBE Mefu: NaTtyHU u OpOH3bI, UX
NPUMEHeHNe AN WU3roTOBMEHUST 3NEKTPOTEXHUYECKON W
KOHCTPYKLUMOHHOM NPOAYKLUN.

Tema 8. CnnaBbl Ha OCHOBE antoOMUHUSA N TUTaHa.
ANIOMUHUIA M ero cBoWcTBa. AIOMUHUEBbIE CrnaBbl:
aedopmnpyemble, He  YNPOYHSEMble  TePMUYECKOMN
006paboTKOi; nuUTEeNHblIE U KOBOYHble. Mapku, cocTaBbl
cBoNcTBa, 0611acT NPUMEHEHNS.

TutaH. CpoNctBa TuTaHa. [asoHacblleHne TUTaHa.
TutaHoBble cnnaBbl. CoctaBbl. CponctBa. Ob6nactu
NPUMEHEHNSI.

Tema 9. UHCTpymeHTanbHble MaTepuansl

TpeboBaHve npeabsBnsemMble K WHCTPYMEHTarbHbIM
mMaTtepuanam. BbicTpopexylimne ctanu, TBepAble Crnasbl
Ha ocHoBe kapbuaoB, HUTPMAOoB, 6OPUAOB M OKCUAOB.

1,5




Tema 10.
cneumanbHble martepuansl
BbicokomonekynspHble

apMunpoBaHHbIE NMNAaCTUKWN.
HanonHuTtene. ApMMpywmme CBOWCTBaA HanomnHUTenen.

MonumepHble,

KOMMO3ULMOHHbIE n

BellecTBa, nnactmaccel  u”
MoHaTve o cBsAsyloWweM u

MonumepHble HemeTannMyeckme U  KOMMO3ULIMOHHbIE
martepuansl B cocTaBax 3MNeMeHToB cucTem 15 6 8
aBToMaTmM3auun. MeTannuueckue u HemeTannMyeckne '
maTtepuvanbl, wucnone3ywowmecas B 3D-nevatn: TUNbI,
mMeTodbl MOMNy4YeHus,, CBOWCTBA W MNPUMEHeHne B
cucTeMax aBTomaTtusaumm.
WUtoro B cemecTtpe (Ha kypce ansa 3A0) 17 34 17 75,75
KoHcynbTauum 1 npoMexytovHas aTrectaums (3ayer) 0,25
Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 68,25 75,75

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHue y4eGHbIM NiiaHoM He NpeayCMOTPEHO

5. ONTUCAHUE NOKA3ATEJNEW, KPUTEPUEB, CUCTEMbI U CPEOCTB OLIEHUBAHUSA PE3YJNILTATOB

5.1 Nokaszatenun oueHUBaHNA

OBYYEHUA

Kog komneTeHummn

MokasaTtenu oueHNBaHUS pe3ynbTaToB 0byYeHus

OrlK-8

3) 3HakoM C HoBeWWUMU MeTodamu

TEeXHOJTOrM4YeCckmnx npoLeccoB

1) CnocobeH ocyLecTBNsATL NOAO0P OCHOBHLIX U BCMOMOraTENbHbIX MaTepuanos
2) O6BbACHATL LenecoobpasHoCTb BbIbOpa KOHCTPYKUMOHHOIO Matepuana

MaTtepuarioB 1 npoueccos, UCMOJ1b3yeMbIX NPpU peannsauunmn

UCMbITAHUA U  OLEHKM 0GOpyAOBaHMS,

5.2 Cucrtema n Kputepum oLeHUBaHUA

Kputepum oueHnBaHms cchopmMnUpoBaHHOCTU KOMMNETEHLMI

LLikana oueHnBaHuA

YcTHoe cobecenoBaHue

MucbmeHHas paboTa

3ayTteHo

Obyyvarowminca nokasblBaeT [OCTaTOYHbIN
YPOBEHb 3HAHWMN OCHOBHbLIX OU3NYECKNX
3aKOHOB, 3aKOHOB (W3WKW TBEpAoro Tena
N XMMmnama TBepaodasHbIX npeBpaLLeHni,
UX BIMSHWE Ha TexHonornyeckne u
aKcnnyaTaunoHHble cBoWCTBa
MaTepuanoB W 3Ha4YeHUe STUX BEMWYVWH.
OpueHTUpyeTcs B OCHOBHbIX MOHATUAX WU
onpeaeneHnsx; ycBown OCHOBHYI0
nutepatypy. [HonyckaeT He3HauuTerbHble
MOrpeLuHOCT MNpu OTBeTax Ha BOMNPOCHI
3K3aMeHaLMOHHOro buneta "
OOMNOMHUTESNbHbIE BOMpPOCHI
npenoaasaTens.

O6yyvarominca OeMOHCTpUpYeT [OOCTaTovyHoe
NMOHWUMaHWe  YCroBUs  3agjayun,  BrajeHue
HaBblkamu ero aHanmaa, BblOOpa
onTUMarnbHbIX TemnepaTypHO-BPEMEHHbIX
PEXMMOB TEPMMYECKON n XUMMKO-
TepMmyeckon obpaboTknm matepuanos, YMeHue
npaBubHO  paccuuTaTb  (ha3oBbIA  COCTaB
UCXOOHBIX M KOHEYHbIX npoaykToB. [onyckaeT
He3HayuTenbHble NOrpeLIHoCTH npu
NPMMEHEHMM MaTemaTU4eckoro annapaTta Ans
peanu3auuu nnaHa pelueHvs 3agauym Nonyuun
npaBUbHBIN OTBET, HO UCnbITbIBAET
3aTpyaHEHWS C ero nHTepnpeTaumen.

He 3a4teHo

O6yvarwminca He WMMeeT [OCTaTO4YHOro
YPOBHS 3HAHUS AWCLUMMINHBI, HE MOXET
copmMynupoBaTb OCHOBHble U3n4eckne
3aKOHbI, 3aKOHbI (bM3nKM TBepAoro Tena um
XnMuama TBepaodasHbIX npeBpaLleHun,
UX BMUSHUS Ha  TexHomnornyeckne u
3KCNNyaTaumoHHble CBOWCTBa
MaTepuanoB; MfOX0 OpWeHTUpyeTca B
OCHOBHbIX MOHATMSAX W  onpefeneHusx;
MOX0 3HAaKOM C OCHOBHOW nuTepaTypou;
pornyckaet npu OTBeTe Ha 9K3ameHe
CYLLECTBEHHblIE OWNOKM U HE MOXEeT
YyCTpaHUTb WX Jaxe MoA4 PyKOBOACTBOM
npenoaasaTens.

Obyuvalowmiics He MOXeT npoaHanuanpoBaTb
ycrnoBue 3afadu, HaMeTUTb MMaH ee peLUeHus,
He cnocobeH npaBuibHO paccymTaTb Pas3oBbIN
COCTaB UCXOOHbIX W KOHEYHbIX NPOAYKTOB,
HasHauUTb BbLIOOP TemMnepaTypHO-BPEMEHHbIX
pexvMoB, He BnageeT  MaTemMaTU4ecKkum
annapatom. [lpeacrtaeBneHve 4yxom paboThl,
OTKa3 OT BbIMOJIHEHUS 334aHUs




MonbiTka cNUCbIBaHWS,  WUCMONb30BaHMS
HepaspeLlUeHHbIX TEXHUYECKUX YCTPOWCTB
UNU nonb3oBaHWEe MOACKA3KoW Apyroro
YyernoBeka.

5.3 TunoBble KOHTPONbHbIE 3aAaHUs U/UNU UHbIe MaTepuanbl, UCNONb3yeMble AN OLeHKN pe3ynbLTaToB
obyyeHus
5.3.1 TunoBble KOHTPOSIbHbLIE BONPOCHI

Ne n/n dopmMynUpOBKM BONPOCOB
Cewmectp 1

1 MeTannbl, Kak OCHOBHbIE KOHCTPYKUMOHHbIE MaTepuaribi. lMoHATNE KpUCTanIN4eckoro CTpOeHMsl BellecTsa,
aNeMeHTapHas sidelika, OCHOBHbIE TUMbl KPUCTANNIMYECKMX PELLETOK, MapaMeTPbl ANIEMEHTAPHON AYENKN.

2 Monumopdunam. AHnsoTponud. MarHuTHble NpeBpaLLeHus.

3 HecoBepLueHcTBa KpMCTanmnM4eckoro CTpoeHNs (oedbexTbl KpUCTaNNNYECKON CTPYKTYpPbI). VX TUNbI 1 BNusSiHWE
Ha nokasaTenu CBOWCTB MeTasnnoB U HEMETaroB.

4 OcHoBHbIEe CBOWCTBaA MaTepmarnos: NPOYHOCTb, TBEPAOCTb, yaapHasi BA3KOCTb, YCTanocTHasa NPoOYHOCTb

5 MakpocKkonmMyeckunin 1 MMKPOCKOMUYECKNIA aHan1M3 maTepmanoB. Bo3aMOXHOCTM 1 Ha3HadeHue.
Kpuctannusaums metannos. BnuaHme cteneHn nepeoxnaxneHus (CKOPOCTN OXNaXKOeHUS) Ha MeXaHN4Yeckue

6 CBOWCTBa OTNMBOK. CTpoeHMe MeTannuyeckoro cnutka. MoanduumnpoBaHue pacnnaea Ans nonyyYeHus
MEINKOKPUCTaNM4eckom CTPYKTYpbl.

7 MpaBuno das MNbbca, otnnune npasuna dgas ans TBepaodasHbix cuctem. MNMpaBuno peliyara u Npaenno
OTPE3KOB.

8 [dnarpamma COCTOSAHWUIA CNNaBOB C HEOrPaHUYEHHOM /NONTHON/ PaCTBOPUMOCTBIO KOMMOHEHTOB. Pasbl.
CTpyKTYpbI.

9 [dvarpamma cocTosHWIA cnnaBoB MexaHuyeckmx cmecen. ®asbl. CTPYKTYpbI.

10 InarpaMmmMa coCTOsIHWUIA CMITAaBOB C OFPaHNYEHHON PacTBOPUMOCTbIO KOMMOHEHTOB. ®asbl U CTPYKTYPSI.

11 [dnarpamma cOCTOSAHUA CMaBOB C XMMUYECKUM coeanHeHneM. Pasbl. CTPYKTYpbl.

12 3aBUCMMOCTb MoKa3aTternen CBOWCTB CnnaBoB OT BuAa aguarpamm coctosHus /3akoH H.C. KypHakoBsa/.

13 [dnarpamma coCcTosaHUA XXenes3o-yrnepos /Hkeneso-uemeHTnT/. PaBHoBecHble hbasbl. ObnacTtu ctanemn m
yyryHoB. [1paBuno das. [pasuno oTpesKos.

14 BnusaHne cogepxaHusa yrnepoa Ha cBoncTBa cTanemn.

15 nOCTOﬂHH'bIe npumMecu B ctansx. [povcxoxaeHne npumecen B ctansax. Ounctka cranen oT BpeaHbIX
npumecen.

16 CkpbITble npumeck B cTansix. CneyunanbHble npumeck B ctansax. OuncTka ctanen ot BpedHbIX NpUMecen.

17 Knaccudumkaums ctanemn — oCHoBHble cnocobbl krnaccndukaumm.

18 Cnocobbl nponssoacTea crani. MapTeHOBCKMIA, KOHBEPTOPHLIN, 3rekTpocTanu. [JOCTOMHCTBA U HE4OCTaTKU
npoLieccoB.

19 Knaccudumkaums yrnepogmcTbix cTanen no kayectBy U HasHavyeHuo. MapknpoBka yrnepoamcTbiX cTanen.

20 Cnocob npounsBoacTBa vyryHa. MicxogHoe cbipbe, OCHOBHbLIE NapamMeTpbl Npouecca LOMEHHON BbINNaBKM
yyryHa.

21 YyryHbl. Bugpl 4yryHoB. CeoncTBa YyryHoB. Knaccudukauus 4yryHos.

29 Cepble HYryHbI. PasHoBmaHocTU. MapkupoBka cepbix 4yryHoB. dopma rpacumTa. Metannuyeckas ocHoBa -
BuAabl. CBoncTBa.

23 Haknen n pekpuctannusaums. Onpegenenne temnepatypbl peKpucTaninsaumnm xenesa n Apyrux MeTansos.

24 KpuTuyeckue Toukm ctanu.

o5 MpeBpalyeHne NepeOoXNaKAEHHOro ayCTeHuTa B CTanm. MpoayKTbl NpeBpaLLeHns NepeoxnaxaeHHoro
ayCcTeHuTa U UX CBOWCTBA.

26 HepaBHOBECHbIE CTPYKTYpPbI B CTansX.

27 Omxur. Bugbl omkura. OnpegeneHne temnepaTypbl HarpeBa Afis oTKura ctanu no guarpaMmme xeneso-
yrnepoga.

28 Omxur nepBoro 1 BToporo poga. TemnepatypHble ycnosus. O6nacty npyuMeHeHus!.

o9 3akanka ctanu. Beibop TeMnepaTypbl HarpeBsa 1 CKOPOCTU OXTAKAEHMA ANst 3aKariku. Kputnyeckas ckopocTb
3akanku. CTpyKkTypa 3akaneHHol ctanu. 3akanMBaeMoCTb U MPOKanMBaemMocCTb CTarnwm.

30 HenonHas 3akanka ctanu. O6nactn npyumeHeHus. Beibop TemnepaTypbl HarpeBa 1 CKOPOCTU OXNaXOeHWs!.

31 MonHag 3akanka ctanw.

32 Cpeabl 4ng Harpeea u oxnaxaeHus ctanemn npu nx 3akarnke.

33 Cnocobbl 3aKkanku ctanen.

34 Cpeabl Ang Harpesa u oxnaxaeHus ctanen npu nx 3akarnke.




Hopmanusauus ctanu. OnpegeneHve TemnepaTypbl HarpeBa U CKopocTy oxnaxaeHus. O6nactn npuMeHeHns

35
HopManuaauumu.

36 OTtnyck ctanu. HasHayeHve. BnnsHne Temnepartypbl OTNycKa Ha CTPYKTYpY U CBOMCTBA CTarnu.

37 OTtnyck cTtanum. I'Ip0|:leccn:|, NpoxoAsiume B 3aKkarieHHoW cTanu npu oTnycke. BnuaHue Temnepatypbl oTnycka
Ha CTPYKTYpY M CBOWCTBA CTarwu.

38 OTnyck ctanu. PasHOBUOHOCTM OTNycCKa. I‘Ipoueccu,vnpomcxo,u,ﬂu.me B 3aKarieHHOW CTanu npu oTrnycke.
BrnusiHne Temnepartypbl OTnycka Ha CTPYKTYpPY M CBOMCTBA CTanwu.

39 YnydweHve ctanu. Kakve ctanu aBrsooTcsa ynydaeMbiMy.

40 Xumuko-Tepmmdeckas obpaboTka. LiemeHtauusa. Ctanu, nogsepraemble LemeHTaumm. CTpykTypa u CBOMCTBA
LemeHToBaHHOro crnosi. OkoHYaTenbHas TepMmuyeckas n MexaHnyeckas obpaboTtka ctanm nocrne LemeHTaumm

41 Xnmunko-Tepmmnyeckas obpaboTka. AsoTnpoBanme. Ctanu, nogBepraembie a3oTUPOBAHUIO.

42 Xnmunko-Tepmmnyeckas oopaboTka. HutpouemeHTaumnsa n NnoBepxHOCTHas MeTannmnsaums.

43 MpokaTtka cTanewn, cnocobbl K X Ha3HaYeHNME.

44 BonoyeHue, n3rotoBrneHne NpoBOSIOKN.

45 JlernpoBaHHble cTanu, 0603HayYeHne NerupyLLnx SNemMeHToB

46 JlernpoBaHHble cTanu, MapkMpoBKa NErMpoBaHHbIX MHCTPYMEHTArbHbIX M KOHCTPYKLIMOHHBIX CTanen.

47 CneuuanbHble NerMpoBaHHbIE CTanu: aBTOMaTHbIE, ANEKTPOTEXHNYECKME, BbICTpopeXyLLne, NU3HOCOCTOMKNE

48 YrnepogucTele ctany o6bIKHOBEHHOTO KadecTBa. MpuHumnbl MapkupoBku. OBnactu NpUMeEHeHuUs.

49 KauyecTBeHHbIe 1 BbICOKOKAaYeCTBEHHbIE YINepOoaUCTbIE KOHCTPYKLMOHHbIE cTann. MapkupoBka, obnacTtu
NPUMEHEHMS.

50 BrnvsiHne cogepxaHus cepbl 1 pocdopa Ha MexaHNYeCcKne XxapakTepUCTUKN KOHCTPYKLUMOHHbIX CTanen.

51 OCHOBVHbIe NPVHLUMMBI MAapKMPOBKU KOHCTPYKLUMOHHBIX YINEPOANCTbIX Y KOHCTPYKLMOHHbBIX TErMpOBaHHbIX
cTanemn.

52 KayecTBeHHbIe 1 BbICOKOKaYeCTBEHHbIE YrIepoaucTble MHCTPYMEHTarnbHbIe CTanu.

53 OcHoBHble nervpylowine anemeHTel, o6ecneqv|Batou.|,Me XKapOoCTOMKOCTb U XaponpoyHOCTbL cTanen. Metoabl
OLIEHKM XXapOCTOMKOCTHU U XapOnpoYHOCTU CTanen.

54 OCHOBHvae KpUTEPUN XapOMpoYHOCTH 1 KapoCTOMKOCTU. [MpuMepbl NErMpOBaHHbIX XapOonpoYHbIX 1
XKapoCTOMKNX cTanen u cnnasoB. O6nacT Ux NPUMEHEHNS.

55 MHcTpymeHTanbHble MaTepuarnsl BbICOKOW TBEPAOCTU: MeTannokepaMmmyeckue, Mx MapKkMpoBKa;
MUWHepanokepaMmmyeckue pexyLumne MHCTpPYMeHTarnbHble Matepuans.

56 LWtamnosble ctanu. Ctanu gnst XONoAHOW 1 ropsiyen Wwtamnosku. Tepmnyeckasa obpaboTka. Mapku ctanen.

57 BbicTpopexyLumne ctanu, HasHayeHve, nokasaTenu CBOMCTB, TepMmyeckas obpaboTka.

58 M3HococTonkme cTanu, TUnbl U3HOCOCTOMKUX CTanemn.

59 KoppoanoHHo-cTolKMne ctanu. BrnivaHue nermpyrowmx anemMeHToB. XpOMUCTbIE U XPOMOHUKENEBbIe CTanu.
MexkpucTannuTHas Kopposusi.

60 Menb 1 ee ceoncTtea. Obnactu npumeHeHus. Knaccudmkaums n mapkmpoBka MeaHbIx crnnaeoB. Obnactu
NPUMEHEHNS MEOHbIX CMNIaBoB.

61 ﬂaTYHVI. Hedopmmpyemblie natyHu. CoctaB. MapkupoBka. Tepmuyeckasa obpaboTka. MexaHuveckue
CBOWCTBA.

62 JlntenHole natyHu. MpuHumnsl mapkmpoBku. O6nacT NpUMEHeHUS.

63 BpoH3bI NuTElHbIE 1 ,u,eq)opMMdeMHe. MpuHUMNbl MapknpoBku. MNMpumepsl Mapok 6poH3. TepMmuyeckas
obpaboTka. MexaHn4eckue cBoMcTBa.

64 TuTaH u ero cBONCTBa. TUTaHOBLIE crnasbl. Knaccudukaumsa TMTaHoBbIX cnnaBoB. TepMuyeckas o6paboTka
TUTaHOBbIX CMnaBoB. MexaHu4eckue CBOWCTBA.

65 AnOMUHWIA 1 ero cnnasbl. CBOIZICTBa antomuHus. Knaccmdgukaums antoMmHneBbIx cnnasoB. Mapku. Cocrtas.
Tepmuyeckas obpaboTtka. CBoncTBa.

66 JluTteliHble antoMnHueBsbIe cnnasbl. MapkupoBka. TepMmuyeckas obpaboTka. MexaHnyeckue cBOMCTBA.

67 Oedopmmpyembie anoOMVNHNEBbIE CraBbl. Knaccudukaums. Mapkmposka. Tepmudeckas obpaboTka.
MexaHunyeckme CBOMCTBA.

68 Bbl(iOKOI'IpOHHbIe aniomMmuHueBble cnnaebl. Mapku. CocTas. Tepmuyeckasi 0bpaboTka. MexaHuyeckue
CBOWCTBA.

69 MarHuin n ero CBoﬁc‘:TBa. JIntenHble n gedopmupyemblie cnnasbl MarHus. Tepmudeckas obpaboTka.
MexaHun4yeckne CBOMCTBaA MarHMEBbLIX CMaBOB.

70 HemeTannuyeckue matepuansl. OCHOBHble BUAbI. nacTmacchl, ux knaccugukaumsi, coctaebl, 06nactm
NPYMEHEHMS B CUCTEMAX aBToMaTM3aLmu

71 MopouwkoBas meTannyprus. lNopoLkoBble MaTepuarbl, MOHATUE MOPUCTOCTU.

72 KomnosuumoHHble matepuansl. Matpuua u HanonHutens. CBOMCTBa KOMMO3UTOB. [TpMMEHEHME KOMMO3UTOB.

73 BnusiHne matepuana n o6beMHoM 40nuM Nop Ha 0b6nacTv NPUMMEHEHMS MOPOLLKOBLIX MaTepuaros.

74 MeTtannuyeckune 1 HemeTannmMyeckue matepwmansbl, ncrnonb3ytowmecs ans 3D-nevatn




5.3.2 TunoBble TecTOBbIE 3a4aHUA

He npegycmoTtpeHo
5.3.3 TunoBble NpaKTUKO-OPUEHTUPOBaHHbIE 3afaHUsA (3aaayvm, Kemuchbl)

Ne1

1. 1. HapwucoBatb anarpammy COCTOSIHUS! CMITABOB, C HEOTPAHUYEHHOW PACTBOPUMOCTBIO KOMMOHEHTOB

2. YkasaTb BO BCcex 06nactax guarpaMmmbl oa3oBbli COCTaB.

3. YkasaTb BO BCex 06nactax guarpaMmmbl CTPYKTYPHbIA COCTaB.

4. [ns cnnaea ¢ cogepxxaHuem 20% B.

a. NMOCTPOUTb KPMBYIO OXNaXAEHUS [OaHHOrO ChnfaBa W yKa3aTb MNPOMCXOAsLME NpU  OXNaxaeHun
npeBpaLLeHns BO BCeEM TeMNepaTypHOM MHTEpBarne OXNaxaeHust oT TemnepaTtypbl NNaBneHns 40 KOMHaTHOW;

5. YkasaTb camblii TYronmaBkvMi CifaB UM KOMMOHEHT.

N
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:

- onpefenuTb coctas hba3 B cnnase A5 ntobon TOUKM Mexay NIMKBUOYCOM U CONUAYCOM;

-onpeaennTb KONMYECTBO KaxXaou U3 a3 Ans TOW Ke TOYKM.

Ne3

PaclumdpoBaTb ykasaHHble MapKu:
Y10A

18XI'T

P9

CY10

T15K6

5.4 MeTogn4yeckue matepuansl, onpegensiowime npoueaypbl OLLeHUBAHUA pe3ynbTaToB 00y4YeHus
5.4.1 YcnoBus gonycka obyu4atoLierocsi K npomMeXXyTo4YHOM aTTecTauum 1 Nopsiaok NMKBUAaUMmM akageMu4eckon
3a0KEHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm perfnaMmeHTUpPOBaHO JoKanbHbIM HopmaTtuBHbIM aktom CII6rynTn
«lMonoxeHne o0 NpoBeAeHMUN TEKYLLIETO KOHTPOSS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLumn obyyaroLLmnXcsa»

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm no gUCUMnmnHe

YcTHasa + MncbmeHHasn + KomnbloTepHOE TeCcTUpoBaHme NHasa

5.4.3 Oco6eHHOCTU NpoBeAEHUs NPOMEXYTOYHOWN aTTecTauum no AUcCUUnnHe

. B03MOXHOCTb NONb30BaTLCA KaribKyNATOPOM;
. Bpemsa Ha nogrotoBky oTtBeTa 20 MUHYT.

6. YHEBHO-METOAMYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
6.1 YuebHasa nutepaTtypa

ABTOp 3arnasve | UspaTtenscTBo | o4 nsgaHusa | Cchbinka

6.1.1 OcHoBHas y4ye6GHas nuTepaTypa

ConHuges, 0. M., | MaTtepnanoBseaeHune Cankr-NeTen6vor: http://www.iprbooksh
Mpsxu, E. W, xmmmsnpmyp ' 2020 op.ru/97813.html
ConHuesa, HO. IN.
6.1.2 [lononHuTenbHasa y4yebHaa nutepartypa
NH. TennyxuH, B.I'.|MaTepnanoBeneHune [TekcT]: M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
TennyxuH, U.B. [ yuebHoe nocobune Hayku P®, CMG6ITYPI. — 2010 materialovedenie.ht
TennyxuHa Cno.: CNerTypP m
A.B. I'ponsHoB [n gp.] |MatepuanoseaeHne [Tekcr]: M-Bo ob6pasoBaHus n http://nizrp.narod.ru/
y4yebHO-MeToanYEeCKOE Hayku PO, BLUT3 2017 metod/kaftmim/9_5.
nocobue K npakTU4eckum wu cnerynTa. - Cre.: pdf
nabopaTopHbIM 3aHATUAM BLUTS3 CMerynTq




6.2 MNepe4eHb NnpodcdeccuoHanbHbIX 6a3 AaHHbIX U MH(POPMaALMOHHO-CNIPABO4YHbLIX CUCTEM

OnekTpoHHO-6nbnunoteyHas cuctema IPRbooks [OnektpoHHein pecypc] URL: https://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTO CIb MNYMTA [AnekTtpoHHbI pecypc] URL: https://nizrp.narod.ru/

6.3 NMepe4veHb NULEH3NOHHOIo U CBOGOOQHO pacnpoCTPaHAeMOoro NporpaMMHOro obecneyeHus
MicrosoftWindows 8

6.4 OnucaHmne MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXOAUMOMN ANA OCYLLeCTBNEeHUA o6pa3oBaTenbHOro
npouecca no gUucuUnIInHe

MynbTMeannHbIN y4ebHbIN KOMMNIEKC.

Y4yebHo-npakTuyeckuin komnnekc Ha 6ase mukpockona JIOMO co BCTPOEHHbIM BUAEO-PETMCTPATOPOM.
KomnnekT mukpoLnmndgos.

KomnnekTt y4ebHbIX BUaeo3anncen.

AyauTopus OcHalleHue
MynbTmeauniiHoe obopyaoBaHue, cneunanuanpoBaHHast Mebenbs, focka
B-128
CneunanusupoBaHHas Mebenb, focka, MynbTUMeaunHoe 0bopyaoBaHne
B-433

NHTepaKkTUBHBIA KOMMbIOTEPHBIA-BUAEO-MYNbTUMEAMA KOMMNSEKC AN MUKpoaHanvsa MeTansioB
A-303 W CNNaBoB; YCTaHOBKA OMpefeneHusi KPUTUYECKUX TOYEK CMMaBoOB; YCTaHOBKA onpenerieHus
paguanbHoro 6ueHnsa 3ybuaTbix Konec; TeepagomMep Poksenna.

MynbTmeauniiHoe obopyaoBaHue, cnelyanu3anpoBaHHast Mebenbs, focka
YyebHasa ayguTtopusi

MynbTumMeguinHoe obopyaoBaHue, cneumanmapoBaHHas mebernb, gocka
JlekynoHHasa Y A pyA 4 P A

ayauTopust




