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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 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas paboTta

o &
'_ : —~|
HanmeHoBaHue n conepxanue pasgenos, |§ 20O CP VIHHoBaL. ®opma
TeMm 1 yueb ’ s 8| ek Mp. | Na6. opMbI | TekyLLero
y4eOHbIX 3aHATUI 3 9® (vachl) .
o g (vacel) | (vackl) | (4yachkr) 3aHATMM | KOHTPONA
Paspen 1. Obuwasn Teopus

MaTtepunanoseaeHusA

Tema 1. ATOMHO-KpUCTanNN4eckoe CTpoeHue
MeTannos

CBegeHnss 0 BHYTPEHHEM CTpOeHUn,
jedgektax M CcBOWCTBaxX MaTepuanoB. Tunbl
KpMCTannmyeckmx peLueTok MeTarnnos.
MonmMopduam. AHU30TPONMS 1 2 2 6,75
JlabopaTtopHaa pabGota Ne1 WamepeHue
TBEPAOCTN MaTepumaros.

Tema 2. ®as30BO-CTPYKTYpPHbIA  COCTaB
CnnaBoB

3aKkoHOMepHOCTH Kpuctannusaumm
matepuanoB. TepMUHbI TEOpWUM CMMaBoOB:
KOMMOHEHT, cuctema, asa, CTpyKTypa.

TunoBble AnarpamMmmbl COCTOSIHUS: CMI1aBOB- J1
MeXaHU4eCKNX CMecen, TBepAblX pacTBOPOB, 1
c orpaHnyeHHom pacTBOPUMOCTbIO

KOMMOHEHTOB, C XUMMWYECKMM COEAMHEHUEM,
C nonuMmopdHbIM npeBpalleHnem. [paBuno
das. MpaBuno  OTpPEe3KoB. OBTeEKTUMKA.
OBTekTtoMa. CBA3b CBOWCTB CNnaBoB  C
BWAOM AMarpaMM COCTOSIHWI KOMMOHEHTOB. 2 6 6 12
JlTabopaTopHas paboTta Ne2
Makpockonuyeckum ©n  MUKPOCKOMUYECKNI
aHanu3bl MeTanmnos

JlTabopaTtopHasa pabota Ne3 Onpepenenue
KPUTUYECKUX TOYEK

NabopaTtopHas pabota Ne4  CTpykTyphl
CMnaBoB CBUHEL-CypbMa

KoHTponbHass pabota Ne1  [Quarpammebl
COCTOSIHUI ABOVIHbIX CMMaBoB

Pasgen 2. YepHble meTannbl U cnnasbl 3,0, K




Tema 3. XKeneso u cnnasbl Ha ero ocHoBe
[dvarpaMma COCTOSIHMSA CNNaBOB Xeneso —
uemeHTUT. Pasbl. das3oBble MNpeBpaLleHus.

CTpykTyphl cTanewn " YYTYHOB.
Yrnepoguctele  ctanu.  TexHonormdeckue
nobasku " BpeaHble npuMecHm.
Knaccudpuvkauusa yrnepooucteix ctaneri no
KadecTBy, COLepXaHuUo yrnepoga n
HasHa4YeHuHo. MpuHUMMBbI MapKUPOBKM

yrnepoancTbIX cTanen. Knaccudvkaums
cepblXx 4YyryHoB Mo dopme rpaduUTHbIX
BKMIOYEHUA N METannn4yeckom  OCHOBeE.
MapkupoBka cepbix YyryHoB. CBOWCTBa.
JlabopaTtopHaa pabota Ne5 [dnarpamma
COCTOSIHUSA CMNaBOB Xenes3o-LeMeHTUT
NabopatopHas pabota Ne6  CrpykTyphl
CepbIX YyryHOB

KoHTponbHas  pabota Ne2 [Ouarpamma
COCTOSIHMS! CMI1aBOB XXene3o-LUeMeHTUT

Tema 4. YrmepoaucTtble KOHCTPYKUMOHHbIE Y
WHCTPYMEHTarnbHbIE CTanu

BrnivaHue coaepxaHus yrnepoga Ha
MexaHudeckne cBowcTBa cTanen. BnusaHne
npumecen Ha cBoncTBa cTanemn.
Knaccudpukauusa yrnepoguctbix ctaneri no
cnocoby Npou3BoACTBa N Ka4ecTBy.

11

Tema 5. OOwue npuHUUNBI JErMpPOBaHUS
ctanen. Bugbl Tepmuyeckon 06paboTkM
cranen.

B3anmogencteme nervpylowmnx 3nemMeHToB C
a30ToM U yrnepodoMm. BnvsHue nervpytowmx
3NeMeHTOoB Ha pasoBble MpeBpalleHnst B
cTansax. BrnvsiHve nerupylowmux anemMeHToB
Ha TEXHONMOrM4YeckMe W 3KCMiyaTauuoHHbIe
CBOWCTBa CTanewn.

Omxur. Hopmanusaums. 3akanka.
JlabopaTtopHaa pabota Ne7  CTpyKkTypbl
OTOXOKEHHbIX CcTanemn

JlabopaTtopHasas paGota Ne8 CrpykTypbl
3aKaneHHbIX cTanemn

Tema 6. Crtanu cneuymanbHOro HasHa4YeHUs.
CTanu ¢ ocobbiM1 CBOMCTBaMM
Baanmogenctemne nervpylowmnx 3NemMeHToB C
a30TOM W yrnepogom. BrnivsiHne nervpytowmnx
3N1eMEHTOB Ha (pas3oBble MpeBpalleHns B
cTtanax. BnusiHue nervpyowmx 3nemMeHToB
Ha TEeXHONMOMM4YyeckMe W 3JKCnfyaTaumMoOHHbIE
CBOWCTBA CTanewn.

Koppo3noHHo-CTOWKMe cTanu.
OneKkTpoTeXHNYeckme cTanm.
LWWapukonogwunHukosble ctann. Ctann u
cnnaebl ¢ NaMsATbo QOpPMbI.

KoHTponbHass pabota Ne3 MapkupoBka
cTanen




Pasgen 3. LlBeTHble TexHudeckne U
MPOBOAHMKOBbIE ~ MeTanfbl W Chnasbl.
UHcTpymMeHTanbHble MaTepuansl. [lonumepsi
n komno3suTel. Matepuansl ansa 3D-neyatu

Tema 7. CnnaBbl Ha OCHOBE Meau.

Megpb n ee cBonctBa. Obnactn npuMeHeHust
yucton mean. CnnaBbl Ha OCHOBE Meau:
natyHn un OpoH3bl, UX MpUMEHeHue Ans
M3roTOBIEHUS ANEKTPOTEXHUYECKOM " 1 2 6
KOHCTPYKLMOHHOM NPOAYKLMN.

Tema 8. CnnaBbl Ha OCHOBE aliOMUHUA U

TUTaHa.
ANIOMUHUIA N ero cBoWCTBA. ANOMUHUEBBLIE
cnnasbl: aedopmmpyemble, He

yNpoYHAEMble  TepMmuyeckon  obpaboTkon;
nUTEVHbIE W KOBO4YHble. Mapku, cocTaBbl
cBoiicTBa, 0611acTv NPUMEHEHMS. 1 6 6
TutaH. CpownctBa TuTaHa. [a3oHacbilleHne
TuTaHa. TwutaHoBble cnnaBbl. CocTaBsbl.
Caoncta. Obnact npuMeHeHus.

Tema 9. MHCTpyMeHTanbHble MaTepuansl

TpeboBaHne npeabsaBnsemMble K
MHCTPYMEHTallbHbIM MaTtepunanam.
BbicTpopexylime cTtanu, TBepAble Chnnasbl
Ha ocHoBe Kapbuaos, HUTPUAOB, 6OPMOOB K 1,5 6
OKCU[OB.

Tema 10. lNonuMmepHble, KOMMNO3NLMOHHbIE ”
creumanbHble Martepuanbl
BbicokomonekynsipHbie BelLleCcTBa,
nnactmMaccbl M apMUMPOBaHHbIE  MNACTUKM.
MoHATME O CBA3YKOWEM W  HanofHuTene.
ApMypylolime  CBOMCTBA  HamnosfHUTENEen.
MNonumepHble HemMeTannuyeckne n
KOMMO3ULMOHHbIE MaTepuanbl B COCTaBax 15 6 8
3NeMeHToB cuctem aBTOMaTU3aLUMN.

MeTannu4yeckue n HemMmeTannuyeckue
matepuanel, ncnonbaywmecs B 3D-nevatu:
TUMNbI, MeToabl MONydYeHusi, CBOWCTBA MU
NpUMEHEHME B CUCTEMaX aBTOMaTM3auum.

Wtoro B cemecTpe (Ha kypce ans 3A0) 17 34 17 75,75
KoHcynbTaumm n npomexxyToyHas 025
aTTrectaums (3ayer) ’
Bcero koHTakTHas pa6ora u CP no 68.25 7575

avcuunnuHe

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHne y4eGHbIM MraHoM He NpeaycMOTpeHo

5. ®OH[, OLIEHOYHbIX CPEACTB AN NPOBEAEHMUA NPOMEXYTOYHOW ATTECTALUMU




5.1 OnucaHue nokasareneun, KPUTEPMEB U CUCTEMbI OLleHUBAHUA pPe3yNbTaToB 00y4YeHus
5.1.1 Noka3aTenu oueHUBaHUA

Kopn, HanmeHoBaHne oueHOYHOro
lMokasaTenu oLeHnBaHNs pe3yrbTaToB 00yYeHMs
KOMMNeTeHLMM cpeacTea
1) CnocobeH ocyliecTBnATb Noabop OCHOBHLIX W BCMNOMOraTesibHbIX
mMaTepuanos
2) OObsAcHATE  LenecoobpasHoCTb  BblbOpa  KOHCTPYKLMOHHOIO
1. Bonpocbl YCTHOro
maTtepuvana
Or1K-8 o . cobecepoBaHus
3) 3HakoM C HOBEMWWMWM MeTodaMu  MUCMbITaHUA U OLEHKK 5 MpakTuko-
obopygoBaHus, MaTepuanoB U MPOLECCOB, UCMNOfMb3yembix npu |~
OPVEHTUPOBaHHbIE 3aaaHuUst
peanusauuu
TEXHOIOMMYECKMX NPOLLECCOB

5.1.2 Cuctema n KputTepum oueHUBaHUA

LLikana oueHnBaHnA

Kputepum oueHnsaHms ccpopMUpOBaHHOCTU KOMMNETEHLMI

YcTHoe cobecenoBaHue

MucbmeHHasn paboTa

3ayTteHo

OO6yuvarowmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HaHWA OCHOBHBLIX (PU3NYECKMX
3aKOHOB, 3aKOHOB (M3MKU TBEpAoro Tena
n XMMmnama TBepaodasHbIX npeBpaLLeHni,
UX BNUSIHKE Ha TexHonornmyeckme w
3KCMNyaTaunoHHbIe CBOWCTBA
MaTepuarnoB M 3Ha4YeHUe ITUX BEJTUYVMH.
OpueHTnpyeTca B OCHOBHbIX MOHATMAX W
onpegenennsx; ycBOUnN OCHOBHYO
nutepatypy. [onyckaeT He3HauuTernbHble
MOrpelHoCcTM MpuM OTBETax Ha BOMpPOCHI
3K3aMeHaLMOHHOTo ouneTta "
OOMNOSHUTENbHbIE BOMPOCHI
npenogasarens.

OOyuvarowmiics  OeMOHCTPUPYET OOCTaTOYHOE
NMOHMMaHWe  YCroBuWsi  3agjayun,  BrageHue
HaBblkamu ero aHanuaa, BblOOpa
ONTMMAaIbHbIX TemnepaTypHO-BPEMEHHbIX
PEXMMOB TEPMMYECKON n XUMMKO-
TepMmyeckon obpaboTku matepuanoB, yMmeHue
npaBuUMbHO  paccuuTaTe  (pa3oBbIA  COCTaB
MCXOAHbIX UM KOHEYHbIX MNpoAykToB. [onyckaet
He3HayuTenbHble NOrpeLLIHoCTH npu
NPMMEHEHMM MaTemaTU4eckoro annapaTta Ans
peanu3auuu nnaHa pelueHvs 3agayu [Nonyuun
npaBUIbHBIN OTBET, HO UCMbITbIBAET
3aTpyaHEHWs C ero MHTepnpeTaumen.

He 3auyTteHo

O6yuvalowmiics He wuMmeeT [OCTAaTOYMHOro
YPOBHA 3HaHWS AUCUUMAWHBLI, HE MOXeT
chopmMynupoBaTb OCHOBHble (pusnyeckme
3aKOHbl, 3aKOHbl (PM3NKU TBEpPAOro Tena wu
XnMuama TBepaodasHbIX MnpeBpaLLeHun,
UX BIMUSHUA HaA TexHOMnornmyeckne u
3KCMnNyaTaunoHHbIe CBOWCTBa
MaTepuanoB; MfIOX0 OpUEHTUpYyeTCa B
OCHOBHbIX MOHATUAX W OnpeaeneHusix;
NOX0 3HAKOM C OCHOBHOW nUTEpaTypowu;
JornyckaeT npu OTBeTe Ha 3K3ameHe
CYLLEeCTBEHHble OWWOKN U He MOXeT
YyCTpaHUTb WX [axe MoA PYKOBOLACTBOM
npenoaasaTens.

MonbiTka cNWUCbIBaHWS, UCMNOSb30BaHMWSA
HepaspeLUeHHbIX TEeXHUYECKUX YCTPOWUCTB
UNM nofb3oBaHWE MOACKA3KOW Opyroro
YyeroBeka.

OO6yyarominca He MOXET MNpoaHanM3npoBaTb
yCcrnoBue 3afayun, HaMeTWUTb NNaH ee peLUeHus,
He cnocobeH NpaBuIbHO paccuuTaTb HasoBbIN
COCTaB UCXOOHbIX W KOHEYHbIX MPOAYKTOB,
Ha3HayMTb BbIGOP TemnepaTypHO-BPEMEHHbIX
peXumoB, He  BrnageetT  MaTeMaTU4ecKuMm
annapatom. [lpeacTtaBneHvne 4yxow paboThl,
OTKa3 OT BbIMOSIHEHWS 3a4aHNs

5.2 TunoBble KOHTPONbHbIE 3ajaHUSA UITU UHbIEe MaTepuarnbl, HEOOXoAUMbIe ANl OLLleHKU 3HAHUW, YMEHUN,
HaBbIKOB U (MNX) onbiTa AesATeNIbHOCTU
5.2.1 NMepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n |

$opMynMpoBKKU BONpocoB

Cemectp 1

MeTannbl, Kak OCHOBHbIE KOHCTPYKLNOHHbIE MaTepuarsbl. [TOHATUE KpUCTanIMYeckoro CTpoOeHus BeLlecTsa,
AnemMeHTapHada siYelika, OCHOBHbIE TUMbI Kpuctannmdeckmnx pelleTok, napamMmeTpbl anemeHTapHoﬁ AYEnKuN.

Monnmopdunam. AHuzoTponusa. MarHUTHbIE NpeBpaLLeHus.

HecoBepLueHCTBa KpUCTanMyeckoro CTpoeHus (AedeKkTbl KpUcTanmyeckor CTpykTypbl). VX Tunbl 1 BsiHue
Ha nokasaTenu CBOWNCTB MeTarnoB 1 HEMETansos.

OcHoBHbIe cBOMCTBA MaTepuaroB: NPOYHOCTb, TBEPAOCTb, YaapHaA BA3KOCTb, YCTarloOCTHaA NPO4YHOCTb

Al W (N

MaKpOCKOI’IVILIeCKI/IIZ n MI/IKpOCKOI'II/IHeCKI/IVI aHann3 matepuanos. B03MOXHOCTU 1 Ha3Ha4veHue.

Kpl/lCTaﬂﬂI/ISaLl,I/IFI mMeTannos. BnusaHue ctenexmn nepeoxnaxneHua (CKOpOCTVI oxnaxq:l,eva) Ha MexaHun4eckmne

6 cBOWCTBa OTNMBOK. CTpoeHme meTannuyeckoro cnutka. MoanduumnposaHue pacnnasa Ans NonyyYeHus

MENKOKPUCTaNNMYECKON CTPYKTYPbI.




MpaBuno ¢a3s M'mbbca, oTnnumne npasuna das onsa TBepaodasHeix cuctem. NpaBuno pelyara n npaesuno

7 OTPE3KOB.

8 [vnarpamma coCTOsiHWUI CMaBoB C HeOrpaHU4YeHHOMW /MOMHON/ pacTBOPUMOCTLIO KOMMOHEHTOB. dasbl.
CTpyKTYpbI.

9 [dvarpamma cocTosHWUIA cnnaBoB MexaHnyeckmx cmecen. ®asbl. CTPYKTYpbI.

10 InarpaMmma CoCTOsIHWIA CMITaBOB C OrPaHNYEHHON PacTBOPUMOCTbIO KOMMOHEHTOB. ®asbl U CTPYKTYPHI.

11 [dnarpamma COCTOAHUA CMMaBOB C XMMUYECKUM coeanHeHmneM. Pasbl. CTPyKTYypbl.

12 3aBNCUMOCTb NoKasaTenen CBOMCTB CNaBoB OT BuAa anarpamm coctosHus /3akoH H.C. KypHakoBsa/.

13 [dnarpamma coCcToaHUA Xenes3o-yrneposa /keneso-uemeHTnT/. PaBHoBecHble hasbl. ObnacTtu ctanemn n
yyryHoB. [paBuno das. pasuno oTpesKos.

14 BnusHne cogepxaHusa yrnepoa Ha CBonCTBa cTanemn.

15 HOCTOHHFjbIe npumMecu B ctansx. [NpovcxoxaeHne npumecen B ctansax. Ounctka cranen oT BpeaHbIX
npumMmecen.

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

17 Knaccudukaums ctanen — oCHoBHble cnocobbl krnaccudukaumm.

18 Cnocobbl nponssoacTea crani. MapTeHOBCKUIA, KOHBEPTOPHLIN, 3reKTpocTanu. [JOCTOMHCTBA U HE4OCTaTKK
npoLeccoB.

19 Knaccudumkaums yrnepoanctbix cTanen no kayecTBy 1 HasHavyeHuo. MapkupoBka yrnepoamcTbix cTanei.

20 Cnoco6 npoussoacTBa YyryHa. icxoaHoe cbipbe, OCHOBHbIE NapaMeTpbl NpoLecca JOMEHHOW BbinnaBku
yyryHa.

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

29 Cepble HYryHbI. PasHoBmaHocTu. MapkupoBka cepbix YyryHoB. dopma rpacumTa. Metannumyeckas ocHoBa -
Buabl. CBoncTea.

23 Haknen un pekpuctannusauusi. OnpegeneHve TemnepaTtypbl pekpucTannmsaumm xenesa n Apyrmx Metarnsos.

24 Kputnyeckune To4ku ctanu.

o5 MpeBpalleHne NEepeOoXNaKAEHHOrO ayCTeHUTa B CTanu. MpoayKTbl NpeBpaLLeHns NepPeoxXnaxaeHHOro
aycTeHuTa 1 UX CBOWCTBA.

26 HepaBHOBeCHbIE CTPYKTYpbI B CTansx.

27 Omxur. Bugbl omxura. OnpeaeneHne Temnepartypbl Harpeea Ans omKura ctanu no guarpamme xeneso-
yrnepoga.

28 Omxur nepBoro 1 BTOporo poga. TemnepatypHble ycnosus. O6nactu npyuMeHeHus.

o9 Bakarnka ctanu. Beibop TeMnepaTypbl HarpeBsa 1 CKOPOCTM OXTAKACHMA ANs 3aKariKu. Kputuueckas ckopocTb
3akanku. CTpykTypa 3akaneHHou ctanu. 3akanMBaeMoCTb U MPOKanMBaemMoCTb CTarnu.

30 HenonHas 3akanka ctanu. O6nactn npyuMmeHeHus. Beibop TemnepaTypbl HarpeBa 1 CKOPOCTU OXNaXOeHus!.

31 MonHasa 3akanka crtanu.

32 Cpeabl Ang HarpeBa 1 oxnaxaeHus ctanemn npu nx 3akarske.

33 Cnoco6bl 3akanku ctanem.

34 Cpegabl Anga HarpeBa 1 oxNnaxaeHus ctanemn npu nx 3akarske.

35 Hopmanusaums ctanu. Onpeaenenne Temnepartypbl HarpeBa 1 CKOPoCTH oxnaxaeHus. Obnactn NnpuMeHeHUs
HopMarnuaawumu.

36 OTtnyck ctanu. HasHauyeHve. BnusHne Temnepartypbl OTNycKa Ha CTPYKTYpY U CBOMCTBA CTarnu.

37 OTtnyck cTtanm. I'Ip0|:|,eccu, NpOXoAsiLLMe B 3aKarieHHoW cTanu npu oTnycke. BnusHue Temnepartypbl oTnycka
Ha CTPYKTYpY 1 CBOWCTBAa CTanw.

38 OTtnyck ctanu. PasHoBUOHOCTM OoTnyckKa. I'Ipoueccm,unpomcxop,ﬂu.me B 3aKarnieHHoW cTanu npu oTnycke.
BnusiHne Temnepatypbl OTNycka Ha CTPYKTYPY M CBOMCTBA CTaru.

39 YnydweHne ctanu. Kakve ctanu aBnsioTcs ynydaeMbiMy.

40 XumMmunko-tepmumyeckasi obpaboTtka. LiemeHtaumsa. Ctanu, nogsepraemole LemeHTaumn. CTpyKTypa 1 CBOMCTBa
LeMeHToBaHHOrO crnosi. OkoHYaTenbHasa TepMmuyeckas n MexaHuyeckas obpaboTtka ctanu nocrie LemeHTaumm

41 XvmMuko-TepMmyeckast obpadoTka. AsoTnpoBaHune. Ctanu, nogBepraemMble a30TUPOBAHUIO.

42 XuMuko-TepMmyeckast 06paboTka. HuTpouemeHTaums n NoBepXHOCTHas MeTannmsauums.

43 MpokaTtka cTanewn, cnocobbl K X Ha3HaYeHNE.

44 BonoyeHue, nsrotosneHne npoBOSIOKN.

45 JlermnpoBaHHble cTanu, 0603HayYeHe NernpyroLLnxX aeMeHToB

46 JlermpoBaHHble cTanu, MapkMpoBKa NIEMMPOBaHHbIX MHCTPYMEHTArbHbIX M KOHCTPYKLMOHHBLIX CTanen.

47 CneuuanbHble NerMpoBaHHble CTanu: aBToMaTHbIe, ANEKTPOTEXHNYeCKMe, BbiCTpopexyLLne, N3HOCOCTOMKNE

48 Yrnepoguctble ctany 00bIKHOBEHHOIO KadecTBa. MpuHumMnbl Mapkuposku. O6nacty NpUMeHeHus.

49 KauyecTBeHHbIe 1 BbICOKOKaYeCTBEHHbIE YriepoaucTble KOHCTPYKLUOHHbIE cTann. Mapkuposka, obnacTtu
NPUMEHEHMS.

50 BnusiHne cogepxaHust cepbl 1 pochopa Ha MEXaHUYECKNE XapaKTEPUCTUKN KOHCTPYKLMOHHbBIX CTanen.




OcHoBHbIe NPUHUUNBbI MAapKMPOBKU KOHCTPYKLUMOHHbIX YrmepoaAnUCTbIX N KOHCTPYKUMOHHBLIX NerMpoBaHHbIX

51 o
cTanemn.

52 KauyecTBeHHbIe 1 BbICOKOKaYeCTBEHHbIE YrNepoaucTble MHCTPYMEHTanbHbIe CTanu.

53 OcHoBHble NervpyloLL1e anemeHTbl, o6ecneqmsatou.|,v|e XKapOoCTOMKOCTb U XaponpoyHOCTbL cTanen. Metoabl
OLEHKM XapOCTOMKOCTHM U apOnpoYHOCTU CTanen.

54 OCHOBHvae KPUTEPUN XapONpPOYHOCTH 1 )KapoCToMKOCTU. MpuMepbl NErMpOBaHHbIX XapOonpoYHbIX 1
XKapoCTOMKNX cTanen u cnnasoB. O6racTn X NPUMEHEHNS.

55 MHcTpymMeHTanbHble MaTepuansl BbICOKOW TBEPAOCTU: MeTannokepaMmmyeckue, MX MapKMpoBKa;
MUWHepanokepaMmmyeckue pexyLine UHCTpYMeHTanbHble Matepuans.

56 LUtamnosbie ctanu. Ctanu gnst XONOAHOW M ropsiyen wramnoBku. Tepmnyeckasa obpaboTka. Mapku ctanen.

57 BbicTpopexyLime ctanun, HasHa4yeHue, NnokasaTenu CBOMCTB, TepMmnyeckas odpaboTka.

58 M3HococTonkne crtanu, TUnbl UI3HOCOCTOWKUX CTanemu.

59 Koppo3noHHO-CTOoNKKNe ctanu. BnusHue nernpyowmx arnemMeHToB. XpOMUCTbIE U XPOMOHUKENEBbIE CTarnu.
MexkpucTannuTHas Kopposus.

60 Megb 1 ee cBorictBa. Obnactu npumeHeHuns. Knaccudukaums 1 MapkmpoBka MeaHbIX crnnasoB. Obnactu
NPUMEHEHNS MEOHBIX CMNI1aBOB.

61 ﬂaTYHM. Hedopmnpyemble natyHu. CoctaB. MapkupoBka. Tepmudeckas obpaboTka. MexaHudeckue
CBOWCTBA.

62 JIntenHble natyHu. MpuHUmMnbl MapkmpoBku. O6nacT NPUMEHeEHMS.

63 BpoH3bI NUTENHbIE N ,u,etbopmmpyemue. MpuHUMNbI MapknpoBkn. MNMpumepbl Mapok 6poH3. TepMmunyeckas
obpaboTka. MexaHn4yeckue cBoMCTBa.

64 TuTaH n ero cBoncTBa. TUTaHOBLIE crnasbl. Knaccudukaums TMTaHoBbIX cnnaeoB. TepMmuyeckas o6paboTka
TUTaHOBbIX CMnaBoB. MexaHu4eckue CBOWCTBA.

65 AnOMUHWIA 1 ero cnnasbl. CBOIZICTBa antomuHus. Knaccudukaums antoMmHneBbIix cnnaBoB. Mapku. Cocrae.
Tepmunyeckas obpaboTka. CBoncTaa.

66 JlntenHble antoMmmHueBsle cnnasbl. Mapkuposka. Tepmuyeckasa obpaboTka. MexaHu4eckue CBOMCTBa.

67 Hedopmmpyemble arnioM1H1eBbIe Crnasbl. Knaccudukaums. Mapkmposka. Tepmudeckas obpaboTka.
MexaHun4yeckme cBOMCTBA.

68 BbICvOKOI'IpOHHbIe antoMuHueBble cnnaebl. Mapku. CocTaB. Tepmuyeckasi 06paboTka. MexaHuyeckue
CBOWCTBA.

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

70 HemeTannuyeckue matepuansl. OcHOBHbIE BUAbI. [nacTmacchl, ux knaccudukaums, coctasbl, 06nactu
NPYMEHEHMS B CUCTEMAX aBToMaTM3aLmm

71 MopolukoBas meTannyprus. [MopoLLKoBble MaTepuarbl, MOHSTUE NOPUCTOCTY.

72 KomnosnunoHHsle matepuansl. Matpuua 1 HanonHutens. CBONCTBa KOMMNO3UTOB. [IpUMeHeHne KOMNO3UTOB.

73 Bnusinne matepuana n o6beMHom 4onu nop Ha ob6nacT NPMMeHEHWs MOPOLLKOBLIX MaTepuaros.

74 MeTannunyeckme n HemeTannMyeckue Mmatepuansl, ucnonesaytowmecs ana 3D-nevaTtn




5.2.2 TunoBble TeCcTOBbIE 3a4aHUA

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

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:

- onpegenuTb cocTaB gas B chnfaee A Nobon TOYKM MeXay NMKBUOYCOM M CONUOYCOM;

-onpeaenuTb KONUYeCcTBO KaxKaon 13 das Ans TOW Ke TOYKM.

Ne3

PaclumdpoBaTb ykasaHHble MapKu:
Y10A

18XI'T

P9

CY10

T15K6

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

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

6. YHEBHO-METOANYECKOE N M(H®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
6.1 YyebHana nutepaTtypa

AsTOp 3arnasue | N3patenscTBo | "op wspaHus | Cceblinka

6.1.1 OcHoBHas y4ye6GHas nuTepaTypa

CornHues, tO. M., | MaTtepnanoBseaeHune Cankr-MNeTen6vor http://www.iprbooksh
Mpsxui, E. W, xmmmsnrinyp ' 2020 op.ru/97813.html
ConHuesa, HO. IN.
6.1.2 [lononHuTenbHasa y4ebHaa nutepartypa
NH. TennyxuH, B.I'.|MaTtepnanoBeneHune [TekcT]: M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
TennyxuH, U.B. [ yuebGHOe nocobure Hayku P®, CNGITYPI. — 2010 materialovedenie.ht
TennyxuHa Chno.: CNerTypPn m
A.B. I'ponsHoe [n gp.] |MatepuanoseaeHue [Tekcr]: M-Bo obpasoBaHus 1 http://nizrp.narod.ru/
y4yeBHO-MeToaMnYEeCKOE Hayku PO, BLUT3 2017 metod/kaftmim/9_5.
nocobue Kk npaktudeckum u|  CM6FYNTH. — CM6.: pdf
nabopaTopHbIM 3aHATUSAM BLUIT3 Ccnerynta




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




