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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

11 Uenb pgucuunnuHbl: CdopmmpoBaTe KomneTeHuun obydatoweroca B o6nactu MeguumMHCKUX W
dapmaueBTU4ECKMX MaTepuanoB, cnocobax wux nonyyeHusi. BbipaboTtaTb MNOHMMaHWE CBOWCTB MaTepuarnoB B
3aBMCUMOCTN OT WX CTPOEHWUHA, CNOCOOOB MONyYeHUs ONTUMAsbHbIX CBOWCTB, a TakkKe 3aBMCUMOCTM WX CBOWCTB OT
YCMOBWUIA 3KCMnyaTaumm.

1.2 3agaum AMCLUNIUHBI:

. PaccmoTpeTb  MaTepuanoBeguyeckme  acnekTbl  paumoHanbHOro  Bblbopa  MEAWMLMHCKUX U
dapmaueBTU4ECKMX MaTepuanoB UCXo4s M3 YCIOBUIA SKChnyaTauuu.

. HayunTb CTygeHTOB pasyMHO MOAXoauTb K BbIOOpY mMaTepuanos

. MpogeMoHCTpMpoBaTb OCOBEHHOCTU  BMUSIHUSA  3aBUCMMOCTM  XMMMYECKOrO COCTaBa, (ha3oBOW

CTPYKTYPbl Matepuarna Ha ero TexHosyiormd4eckne 1 akcniyatayMOHHble XapaKTepUCTUKn.

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

MK-4: CnocobeH ocyliecTBNATL NOAGOP TEXHONOrMYeCKUX napaMmeTpoB npoLecca Ans NnpoM3BoACTBa
HaHOCTPYKTYPUPOBaHHbIX KOMMO3MLMOHHbLIX MaTepuarnoB ¢ 3aiaHHbIMU CBOMCTBaMu

3HaTtb: (wusmdeckue, XxuMumdeckue U Ouornornyeckme CBOWCTBA MaTepuarnoB, MWCMOMNb3yeMbIX B MeOULUHE W
¢hapmaueBTumKe.

YMeTb: WHTepnpeTMpoBaTb pesynbTaTbl WCMbITAHWA M KOPPEKTMPOBATL TEXHOMOMMYeckne napameTpbl Ha OCHOBE
MOSYYEHHbIX AaHHbIX.

BnapeTb: HaBbikamu c6opa N aHanmaa AaHHbIX O TeXHOJ1I0M’M4YeCcKnx npoueccax n nx BrinaAHMUMN Ha cBOMCTBa mMatepunanoB




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
% E{ A paboTta dopma
HaumeHoBaHue 1 cogepxaHve pasgenos, TeM 1 8 o0 CP TeKyLLIEro
y4ebHbIX 3aHATUI 2 gg Nex. Nab6. | (4ackl) KOHTPONS
O Z | (yackl) | (4acekl)
Pasgen 1. O6was Teopusa matepuanoBegeHns
Tema 1. ATOMHO-KpUCTannnyeckoe CTpoeHne MeTansos
CBefeHss O BHYTPEHHEM CTpoeHun, pedekrax wu
CBOWCTBax mMaTepuaros. Tunbl KpucTannmyeckmx
peweTok meTannos. [Nonumopdunam. AHU3OTPOMNKSI. 1 2 275
JlabopatopHass pabota Ne1l W3mepeHune TBepgoCTu ’
mMaTepuarnos.
Tema 2. ®a30BO-CTPYKTYPHbLIA COCTaB CMaBoB
3aKkoHOMepHOCTU KpucTtannusaumm MaTepuanos.
TepMUHbI TEOPMM CMNITABOB: KOMMOHEHT, cucTema, ¢asa,
CTPyKTypa. TunoBble [uarpammbl COCTOSIHWS: CMNSaBOB-
MeXaHM4eCKIX cmecell, TBepAblXx  pacTBOpoB, C K
OrpaHU4YeHHOM pacTBOPMMOCTbIO KOMMOHEHTOB, c ’
XUMUYECKUM coeguHeHneM, c NoNMMOopdHbIM
npespawieHnem. [lpasuno ¢as. [lpaBuno OTPE3KOB.
IBTekTuKa. 3BTektomq. CBA3b CBOWCTB CMMaBOB C BUOOM
anarpamMm COCTOSAHUIA KOMMOHEHTOB.
KoHTponbHas pabota Ne1 1 6 6
JlabopaTopHasi pabota Ne2
Makpockonunyeckun " MMUKPOCKOMUYECKNIA aHanus
MeTannos 4
JTabopaTtopHasi paboTa Ne3
OnpegeneHne KpUTUYECKMX TOYEK CMITaBOB
JlTabopaTopHas paboTta Ne4
[varpammbl COCTOSIHMIA [OBOWMHLIX CMAaBoOB CTPYKTypa
CNIIaBOB MEXaHU4ecKkne cMecu
Pasgen 2. 2Keneso v ero cnnaebl Ha ero OCHoBE
Tema 3. XKeneso u cnnasebl Ha ero 0OCHOBe
[Ounarpamma COCTOSIHMS CMMaBOB JXENe30 — LEeMEHTUT.
dasbl. dasoBble npespaweHus. CTPYKTypbl cTanen u
4YyryHoB.  Yrnepoguctble  cTann.  TexHonornyeckue
nobaBkm n  BpegHble  npumecun.  Knaccudukauus
yrmepoaucTblX  CTanel Mo  Ka4yecTBy, COAEPXaHWIO
yrmepoga WM HasHadeHuto.  [puHUMMNBI  MapKUPOBKM nK
yrnepoancteix cranen. Knaccudmkauma cepbix 4yryHoB 2 3 8 ’
no dopmMe rpauUTHbIX BKHOYEHNUA W MeTann4yecKkom
ocHoBe. MapkupoBka cepbix 4YyryHoB. CBOMCTBA.
JlTabopaTopHas paboTta Ne5
Ownarpamma coctosHun cnnasos Fe-Fe3C
JTabopaTopHas pabota Ne6
CTpyKkTypa 1 CBOWCTBA CePbIX YyryHOB




Tema 4. [Oedopmauuss un Tepmuyeckas obpaboTka
MeTannyeckux maTtepuanos

Oedopmaums metannmyeckux Matepuanos. Haknen.
OnpegeneHne  MOHATMS  TepMumyeckom  obpaboTku.
Cmsirqarowan u ynpodHsiowas Tepmudeckasi obpaboTka.
Omkur n Hopmanusauus. Buabl omxura. Lenu omkura.
3akanka cranu. [lomHas wu He nMonHast 3akarka.

KpVITVI‘-IeCKaﬂ CKOpPOCTb 3aKallku. 3aBUCMMOCTb
CTPYKTYpPbI crtanum oT CKOpPOCTHU oxnaxpeHud n3
ayCTEeHUTHOro COCTOAHUA. rlpOKaJ'IVIBaeMOCTb n

3akanuBaemocTtb. Otnyck. Buabl oTtnycka. 3aBUCMMOCTb
CTPYKTYpbl M CBOWCTB CTanu OT TemnepaTypbl OThycka.
XnMuko-TexHnyeckas obpabotka ctanw.

KoHTponbHas pabota Ne2

JlTabopaTopHas pabota Ne7

MccnenoBaHne CTPYKTYpbl OTOXOKEHHbIX cTanen

Tema 5. ObLume cBeAeHUs O NErMpPOBaHHLIX CTansx

Hepoctatkn yrnepogucTelx CcTanem wu npenmyliecTtsa

NerMpoBaHHbIX. Bsanmopgencrtene nermpyoLmnx
aNeMeHToB C yrnepogoMm. BrnivaHue  nermpyrowmx
3NeMeHToB Ha nonMmMopgHbie npeBpaLleHns,
npespalleHue nepeoxnaxgeHHoro aycTeHuTa,
npoKanMBaemocTb. Knaccudukauusa nerMpoBaHHbIX
cranen. Mapkuposka. M3HococTolkme crtanu.

>Kaponpo4HocTtb n OKanMHOCTOMKOCTb. Kputepun
Kaponpo4HOCTU: ONUTENbHAas MNPOYHOCTb, MON3Y4ecTb.
BnusHue nervpylowmnx 3NeMeHTOB Ha Xaponpo4HOCTb U
OKanMHOCTONKOCTb. TennoycTonymBble, XapomnpoyHble U
OKanunHocTonkune cTtanu. >KaponpoyHble cnnasbl.
CocraBbl. CBowictBa. Obnact npumMeHeHus.
JlTabopaTopHas pabota Ne8

CTpyKTypbl U3BHOCOCTOWMKUX CTanemn

Tema 6. KOHCprKLI,VIOHHbIe cTanu obuwero HasHa4yeHus

KOHCTPYKUMOHHBIE cTanu obuero Ha3HayveHus:
ynydliaemsble, NPYXWHHbIE, NMOABEPXEHHbIE
MOBEPXHOCTHOMY YMPOYHEHUIO, CcTpouTenbHble. Mapku.
Ceonctsa. [NpumeHeHue.

Tema 7. KOHCTPYKUMOHHbIE CTanu  cneuunanbHOro
HasHa4yeHus

>KaponpoyHocTb n OKanMHOCTOMKOCTb. Kputepun
XKaponpoyHOCTW: ANuTeNbHas MPOYHOCTb, MOM3y4YecTb.
BnusHne nervpylowmnx anemMeHTOB Ha XXaponpovHOCTb U
OKanMHOCTOMKOCTb. TennoyCcTon4YMBble, >KapOmnpoOYHble U
OKanuHOCTOWKNe cranu. XaponpoyHsble crnasbl.
CocraBbl. CowicTBa. Obnact npuMeHeHus.

KoHTponbHas paboTta Ne3




Tema 8. MHcTpyMeHTanbHble ctanu. CtanuM u cnnaebl C
0cobbIMK (PM3NYECKMMN CBOMCTBAMMU

VHCTpyMeHTarnbHble CTanu.

KoposuoHHo-cTonkme  ctann.  Mapku.  HasHadeHwue.
CsolicTBa. HoBble MeTannuyeckue mMarepuarnsl.
MapTteHucTtocTapetorme ctanu. Cnnaebl Namsatu hopMbl.
JTabopaTtopHasi pabota Ne9

BbicTpopexylue ctanu

Paspen 3. LiBeTHblE MeTannbl 7] cnnasbl,
WHCTPYMEeHTanbHble mMaTepuansl, KOMMO3ULMOHHbIE
maTepuarnsil.

0,5

Tema 9. Tsaxenble LUBETHble MeTarnsbl

Megb n ee cBonctBa. O6nactb npumeHeHusa. Cnnaebl
mMeau. MprvHUMNbI MapKUPOBKU MEeOHbIX CMaBoB. J1aTyHw.
Knaccudukaums nartyHewn no CTPYKTYpe.
Oedopmupyemble 1 nuTerHble naTtyHu. Mapku naTtyHew,
coctaBbl, cBoucTBa. [lpymeHeHne naTyHen. BpoOH3bI.
Buabl OpoH3: ONOBSAHWUCTbIE, antOMUHUEBLIE, CITOXHOMO
XMMWUYECKOTO cocTaBa. JlutenHble u pedopMupyemble
OpPOH3bI. Mapku, COCTaBbl, CBOWCTBA, obnactu
NPUMEHEHNS. AHTUDPUKLMOHHbIE cnnasbl.
Knaccudukaums.

Tema 10. Jlerkme uBeTHble MeTansbl

TutaH. CpsonctBa TuTaHa. [asoHacbllleHne TUTaHa.
TutaHoBble cnnaBbl. CoctaBbl. CpBonctBa. Ob6nactu
npUMeHeHNs. ANOMUHUIA N ero cBoncTBa. ANOMUHNEBBIE
cnnasbl: aedopmupyemeble, He YMpOoYHsAEeMble
TepMmyeckon obpaboTKoW; NUTEMHbIE W KOBOYHbIE.
Mapku, cocTaBbl CBOWCTBa, o06Gnactm mnpUMEHEHUS.
MarHuin n ero csoncrtea. MarHueBble cnnaBbl. JIMTENHbIE
n pgedcdopmumpyemble  MarHueBble  cnnaebl.  Mapku,
COCTaBbl, CBOMCTBA, 06NacTn NpUMeEHEHUs.

0,5

Tema 11. UHCcTpyMeHTanbHbIe mMarepuvarnsl,
KOMMO3WLMOHHbIE MaTepuanbl

TpeboBaHns npeabsBAsemMble K  MHCTPYMEHTarbHbIM
Martepuanam. Knaccudukaums " MapKMpoBKa
WHCTPYMEHTanbHbIX  MartepuanoB.  Yrnepoguctele W
HU3KOMErmpoBaHHble  CTanu. bBbbICTpopexywmne cranw.
Teepoble cnnaebl. CocTaBbl, Tepmuyeckas obpaboTka
WHCTPYMEHTarbHbIX MaTeprarnos.

KomnosuuuoHHble MaTepurans.

0,5

Utoro B cemecTpe (Ha kypce ans 3A0)

0,5

KoHcynbTauum n npoMmexyToyHasa attectaums (3ader)

17

17

37,75

0,25

Bcero koHTakTHasa pa6ora u CP no gucumnnuHe

34,25

37,75

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM MiaHoM He NpeaycMOTPeHo




5 BANNbHO-PEUTUHIOBAA CUCTEMA OLIEHUBAHUSA
Vicnonb3oBaHue 6annbHO-PEUTUHIOBON CUCTEMBI HE NPEAYCMOTPEHO.

6. OMTMCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEACTB OLIEHUBAHUSA PE3YNILTATOB

6.1 NMokasaTtenun oueHMBaHUA

OBYYEHUA

Koo komneTteHumn

MokasaTenu oLeHUBaHUsi pe3ynbTaToB O0yYeHus!

MK-4

MaTtepuanoB

paBHOBECUN.

COCTaBa MaTtepuarna B OTpaXXeHHOM CBEeTe.

1) CnocobeH ocyLecTBNsATE NOAO0P OCHOBHBLIX U BCMOMOraTeNbHbIX MaTepuanos
2) OObsAcHAeT uenecoobpasHOCTb BbIOOpa MeEAMUMHCKMX W dhapMaueBTUYECKUX

3) [leMoHCTpupyeT METOAMKM pacyeTa ABYXKOMMNOHEHTHLIX AuarpamMm ¢hasoBbixX

4) ﬂ,eMOHCTpVIpyeT OCHOBbI UCNOJ1Ib30BaHNA MUKPOCKOMNYECKOro aHanmsa d)a3OBOFO

6.2 CucTtema 1 KpMTEpPUM OLLEHUBAHUA

LLIkana oueHnBaHuA

Kputepum oueHnBaHus chOpMUPOBAHHOCTU KOMMETEHLMI

YcTHoe cobecenoBaHue

MNMucbmeHHasn paboTa

O6yyvarlminca nokasbiBaeT [OCTaTOYHbIN

OO6yyvarowminca OeMOHCTpUpYyeT [OOCTaTovyHoe

YPOBEHb 3HaHWA OCHOBHbIX (PU3NYECKMX | MOHMMaHWe  YyCroBuS  3ajadu,  BrageHue
3aKOHOB, 3aKOHOB (PM3NKM TBEpPAOro Tena | HaBblkamu ero aHanuaa, Bblbopa
N XuMm3ma TBepgodasHbiX MpeBpalleHui, | onTUManbHbIX TemnepaTypHO-BPEMEHHbIX
MX BIMUSIHAE HA TEXHOMOTMYEeCKNe U | PEXMMOB TePMUYECKON " XUMUKO-
3KCnnyaTauuoHHbIe CBOWCTBa | TepMmnyeckon obpaboTkM matepuarnos, yMeHue
3ayTeHo MaTepuanoB M 3Ha4YeHUe ISTUX BENWYMH. | MpaBUMbHO  paccuuTaTb  (ha3oBbIA  COCTaB
OpueHTUpyeTCs B OCHOBHbIX MOHATUAX W | UCXOAHbIX M KOHEYHbIX MpoAaykToB. [onyckaeT
onpeaeneHusix; ycBowun OCHOBHYIO | HE3HauNTENbHbIE MorpeLuHoCcTU npu
nutepatypy. [lonyckaeT HesHauuTernbHble | MPUMEHEeHUNn MaTeMaTWyecKoro annaparta Ans
MOrpeLIHOCTN MNpy OTBETax Ha BOMPOCHI | peanu3aumu nnaxa peLleHust 3agaun.
buneta wu [OOMONHUTENbHbIE  BOMpochl | [lonyuun npaBurbHbIA OTBET, HO WUCMbLITHIBAET
npenoaasaTens. 3aTpyAHEHWS C ero uHTepnpeTaumnen.
O6yvarwminca He WMMeeT [OCTaTO4YHOro
YPOBHSI 3HAHUS AMCLUMMIUHBI, HE MOXET
copmMynupoBaTb OCHOBHble U3n4eckne
3aKOHbI, 3aKOHbI (PM3NKN TBEPAOro Tena wu
XuMu3ama TBepaodasHbIX npeBpaLleHun,
UX BMMSHUA Ha TexHonormyeckve U [ OBGyyalowmncs He MOXET MnpoaHanvM3npoBaTb
3KcnnyaTauuoHHbIe CBOWCTBa | yCnoBue 3agayu, HaMeTUTb MNMaH ee peLueHus,
mMaTepuanoB; MIOXO0 OPUEHTUpPyeTcs B [ He cnocobeH MpaBMIbHO paccuuTaTh Pa3oBbIN
OCHOBHbIX MOHATMSAX W OMpefeneHusix; | COCTaB MCXOAHbIX W KOHEYHbIX MPOAYKTOB,
He 3auTteHo

MrOX0 3HAKOM C OCHOBHOW NUTEpaTypou;
fJornyckaeT npu oOTBeTe Ha 3k3ameHe
CYLUEeCTBEHHble OWWGKM U He MOXeT
YCTPaHUTb WX [axe Mof PYKOBOACTBOM
npenopasaTens.

MonbiTka  CNWCbIBaHWS,  UCMONb30BaHUSA
HepaspeLUeHHbIX TEXHUYECKUX YCTPOWCTB
WM NONb30BaHWe MOACKa3KoM  Apyroro
yerioBeka

HasHaunTb BbIOOP TemnepaTypHO-BPEMEHHbIX
pexumMoB, He Bnageet  MaTteMaTU4yeCcKuM
annapatom. [lpeacrtaBneHve 4yxon pabdoThl,
OTKa3 OT BbIMNOSIHEHMS 3a4aHus

6.3 TunoBble KOHTPOJIbHbI€ 3a4aHnA n/vnu nHble mMaTtepuanbl, UCnonb3yeMbie ONnA OUeHKN pe3yrnbTaToB

oby4eHus

6.3.1 TunoBble KOHTPOJIbHbIE BONPOCHI

Ne n/n

DopmMynmMpoBKM BONPOCOB

Cemectp 4

MeTannbl, Kak OCHOBHbIE KOHCTPYKUMOHHbIE MaTepuhanbl. MoHaTne Kpuctannm4deckoro CtpoeHuma sellecTsa,
anemMeHTapHasa silyeika, OCHOBHbIE TUMbI KpUctTannn4ecknx peLlleTok, napamMmeTpbl enemeHTapHon AYENKN.

Monvmopdunam. AHM3oTponus. MarHMTHble NpeBpaLLeHus.

HeCOBepLIJeHCTBa KpUctTanmn4eckoro CtpoeHusd (D,ed)eKTbl KpI/ICTaJ'IJ'II/I‘-IeCKOIZ CprKTypr). WX Tunbl n BNnsiHne
Ha nokasaTtenu CBOWCTB MeTasfioB U HEMETasoB.

OcHoOBHble CcBONCTBA MaTtepuanosB: NPO4YHOCTb, TBEPAOCTb, yAapHaaA BA3KOCTb, yCTanoCTHaA NpPpOYHOCTb.

gl W (N

MakpocKonn4ecknin 1 MMKPOCKOMUYECKUI aHan1M3 matepmanoB. BO3MOXHOCTM 1 Ha3HadYeHwme.




Kpuctannusaums metannos. BnivsiHwe cteneHn nepeoxnaxaeHus (CKOPOCTU OXMaxaeHns) Ha MexaHu4yeckue

6 cBoncTtea oTnmBoK. CTpoeHne meTannuyeckoro cnutka. MoanduumpoBaHme pacnnasa gns nonyyYeHus
MEINKOKPUCTANIMYeCKoOn CTPYKTYpbI.

7 MpaBuno a3 'Mb6ca, oTnrune npasuna das ana TBepaodasHbix cuctem. lNMpasmno pelyara 1 Nnpasuno
OTPE3KOB.

8 [dnarpaMmmMa COCTOsIHWUIA CMITaBOB C HEOrPaHUYEHHOM /MOMHON/ PacTBOPUMOCTbLIO KOMMOHEHTOB. dasbl.
CTpyKTypbI.

9 [narpamma COCTOAHWUI CNNaBoB MexaHn4Yecknx cmecen. Pasbl. CTPyKTypbl.

10 [dnarpamma COCTOSAHUI CNNaBOB C OrPaHNUYEHHOW PaCTBOPUMOCTBHO KOMMOHEHTOB. Pasbl U CTPYKTYPbI.

11 [narpamma COCTOSIHUSA CMaBOB C XMMUYECKMM coeanHeHneM. Pasbl. CTpyKTypbl.

12 3aBNCUMOCTb NoKasaTenen CBOMCTB CNIaBoOB OT BuAa gnarpamm coctosiHus /3akoH H.C. KypHakoBsa/.

13 [dnarpamma coCTosHUSA XXene30-yrnepoa /keneso-uemeHTnT/. PaBHoBecHble hasbl. ObnacTtn ctanemn n
yyryHoB. [paBuno das. [pasuno oTpeskos.

14 BnusHne cogepxaHusa yrnepoa Ha CBOMCTBa cTanen.

15 HOCTOHHI:IbIe npumecu B ctansx. NpoucxoxaeHme npumecen B ctanax. O4ncTka ctanen ot BpeaHbIX
npumMmecen.

16 CkpbITble npumeck B ctansx. CneunanbHble npumecu B ctansx. Ounctka ctanemn oT BpegHbIX NpMMecen.

17 Knaccudukaums cranen — oCHOBHbIe CNocoObl Krnaccudumkaumm.

18 Cnoco6bl nponsBoacTea cTany. MapTeHOBCKUIA, KOHBEPTOPHbIN, SnekTpocTany. [JoCTOMHCTBA U HeJoCTaTKu
npoLLecCcoB.

19 Knaccudumkaums yrnepoamcTbix cTanen no ka4ecTsy U HasHavyeHuo. MapknpoBka yrnepoamcTbix cTanen.

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

21 YyryHbl. Bugbl yyryHoB. ConcTta YyryHoB. Knaccudmkaumnsa 4yryHoB.

29 Cepble HyryHbl. PasHoBmagHocTU. MapkupoBka cepbix 4yryHoB. dopma rpacdmTa. MeTtannumyeckas ocHoBa -
Buabl. CBoncTBa.

23 Haknen un pekpuctannusauusi. OnpegeneHve TeMmnepaTtypbl pekpuctanimsaumm xenesa n Apyrmx Metarnsos.

24 Kputudeckne Touku ctanu.

o5 MpeBpalyeHne NEepeOoXNaKAEHHOTO ayCTeHTa B CTanu. MpoayKTbl NpeBpaLLeHns NepeoxnaXaeHHOro
ayCcTeHuTa 1 UX CBOWCTBA.

26 HepaBHOBeCHbIE CTPYKTYpPbI B CTansx.

27 Omxur. Bugbl omxura. OnpegeneHne Temnepartypbl HarpeBa A OTKura ctanu no guarpamme xeneso-
yrnepog.

28 OTxur nepBoro 1 BTOporo poga. TemnepatypHble ycnosusi. O6nacty npuMeHeHust.

29 3akanka ctanu. Bbibop TeMnepaTypbl HarpeBsa 1 CKOPOCTU OXTAKAEHMSA ANs 3aKarKi. Kputnyeckasi ckopocTb
3akanku. CTpyKTypa 3akaneHHoun ctanu. 3akannmeaemMocTb 1 NpoKanmBaemMocCTb CTanw.

30 HenonHaga 3akanka ctanu. O6nactu npumeHeHus. Belbop TemnepaTtypbl Harpesa U CKOPOCTU OXSTaXKOEHUS.

31 MonHasa 3akanka cranm.

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

33 Cnocobbl 3akanku ctanen.

34 Hopmanusauusa ctann. OnpegeneHne TemnepaTtypbl HarpeBa U CKOPOCTU oxnaxaeHusi. Obnactv npumMmeHeHns
HopMarnuaaymu.

35 OTtnyck ctanu. HasHauyeHve. BnusHne Temnepatypbl OTNycKa Ha CTPYKTYPY U CBOMCTBA CTarnu.

36 OTnyck cTtanm. I'Ip0|:|,eccu, NPOXOAsiLLMe B 3aKarieHHoW cTanu npu oTnycke. BnusiHue Temnepatypbl oTnycka
Ha CTPYKTYpY M CBOWCTBA CTanwu.

37 OTtnyck ctanu. PasHOBUOHOCTM OTNycKa. I'Ipoueccu,vnpomcxop,ﬂu.me B 3aKarneHHoW CTanu npu oTnycke.
BnusiHne Temnepatypbl OTRycKka Ha CTPYKTYpPY M CBOWCTBA CTanu.

38 Yny4yuweHne ctanu. Kakne ctanu aBnsawTca ynyyaeMbiMu.

39 Xnmunko-Tepmmnyeckasa obpaboTka. LiemeHTaums. Ctanu, nogsepraemble LemeHTauumn. CTpykTypa n CBOMCTBa
LemMeHToBaHHOrO crosi. OkoHYaTenbHas TepMuyeckas n MexaHudeckas obpaboTtka ctanu nocrie LemeHTaumm

40 Xnmuko-tepmudeckasa obpaboTka. AsoTupoBaHue. Ctanu, nogeepraemble a3oTUPOBAHUIO.

41 XumMmunko-tepmumyeckast o6pabotka. HuTpouemeHTaumsi 1 NOBEPXHOCTHAs MeTannmaauus.

42 MpokaTtka cTanewn, cnocobbl N X Ha3HaYEHNE.

43 BonoueHune, nsrotosneHne NpoBOSIOKN.

44 JlermpoBaHHble cTanu, 0603Ha4YeHNe NernpyroLLNX ANIEMEHTOB

45 JlermpoBaHHble CTanu, MapknMpoBKa NermpoBaHHbIX MHCTPYMEHTarbHbBIX Y KOHCTPYKLMOHHBIX CTanen.

46 CneumnanbHble NerMpoBaHHbIE CTanu: aBTOMaTHbIE, ANIEKTPOTEXHUYECKNE, ObICTPOPEXYLLNE, UBHOCOCTONKMNE

47 YrnepogucTble ctany 00bIKHOBEHHOIO KadecTBa. MpuHLmMnbl MapkupoBku. O6ract NpUMeEHeHs.

48 KauecTBEHHbIE N BbICOKOKAYECTBEHHbIE YINEPOANCTbIE KOHCTPYKUMOHHbIE CcTann. MapKkupoBka, obnactu

NnpuMeHeHnA.
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BrnusiHme copepxaHusi cepbl U hoccopa Ha MexaHUYecKMe XapakTepucTUKN KOHCTPYKLMOHHBIX cTanen.

OcHOBHbIE NPUHUUNBbI MAapPKMPOBKU KOHCTPYKUMOHHbIX YrnepoaAuUCTbIX N KOHCTPYKUMOHHBLIX NTerMpoBaHHbIX

50 o
cTanemn.

51 KauyecTBeHHbIe 1 BbICOKOKaYeCTBEHHbIE YrNepoaucTble MHCTPYMEHTanbHbIe CTanu.

52 OcHoBHble NervpytoLL1e anemeHTbl, oGecneqmaatou.me XKapOoCTOMKOCTb U XaponpoyHOCTb cTanen. Metoabl
OLIEHKM XapOCTOMKOCTU U XaponpoYHOCTU CTanen.

53 OCHOBHvae KPUTEpUM aponpo4HOCTM U XapocTonkocTn. MNpumepsbl NErMpoBaHHbIX KaponpoYHbIX 1
XKapoCTOMKNX cTanen u cnnasoB. O6racTn X NPUMEHEHNS.

54 UHCTpyMeHTanbHble MaTepuarnbl BbICOKON TBEPOOCTU: MeTannokepaMmmyeckme, MX MapkupoBka;
MUWHepanokepaMmmyeckue pexyLine MHCTpPYMeHTanbHble MaTepuans.

55 LWtamnosble ctanu. CTtanu gnst XONo4HOW M ropsiyen WwramnoBku. Tepmmnyeckas obpaboTka. Mapku ctanen.

56 BbicTpopexyLime ctann, HasHa4yeHne, NnokasaTenu CBOMCTB, TepMmnyeckas odpaboTka.

57 M3HococTonkne ctanu, TUnbl UI3HOCOCTOMKUX CTanemu.

58 KoTenbHble cTanu.

59 Koppo3noHHO-CTonKNe ctanu. BnusHue nermpyowmx anemMeHToB. XpOMUCTbIE N XPOMOHUKENEBLIE CTanw.
MexkpuctannuTHas Kopposus.

60 Megb 1 ee cBorictBa. Obnactn npumeHeHuns. Knaccndukaums 1 MapkmpoBka MeaHbix cnnasoB. Obnactu
NpUMeHeHUs MeaHbIX CraBoB.

61 ﬂaTYHVI. Hedopmnpyemble natyHu. CoctaB. MapkupoBka. Tepmuyeckas obpaboTka. MexaHudeckue
CBOWCTBA.

62 JlntenHble natyHu. MpuHUMnbl MapkmpoBku. O6racT NPUMEHeEHMS.

63 BpOoH3bI NUTENHbIE N p,e(bopMMdeMHe. MprHUMNBI MapknpoBkn. MNMpumepbl Mapok 6poH3. TepMmunyeckas
obpaboTka. MexaHnyeckue cBoMCTBa.

64 TwTaH n ero ceoncTBa. TuTaHoBbIE cnnasbl. Knaccudmkauna TutaHoBbIX cnnasoB. Tepmuyeckasa obpaboTka
TUTaHOBbIX CnnaBoB. MexaHu4eckmne CBOMCTBA.

65 AnOMUHWIA 1 ero cnnasbl. CBOIZICTBa anomuHus. Knaccndukauus anioMmHueBbIx cnnasoB. Mapku. CocTas.
Tepmunyeckas obpaboTka. CBoncTBa.

66 JlntenHble antoMmHueBsle cnnasbl. MapkupoBka. Tepmuyeckas obpaboTtka. MexaHu4eckue CBOMCTBA.

67 Hedopmnpyemble amoMUHMEBbIe Crnasbl. Knaccudukaums. Mapkmposka. Tepmudeckas obpaboTka.
MexaHnyeckue cBoncTaa.

68 BbICVOKOI'IpOl-IHbIe antomuHueBsle cnnasbl. Mapku. Coctas. Tepmudeckasa obpaboTka. MexaHuveckme
CBOWNCTBA.

69 MarHun n ero CBOVICVTBa. JluTeliHble n gecbopmmnpyemblie cnnasbl MarHus. Tepmmuyeckas obpaboTka.
MexaHnuyeckne CBOMCTBaA MarHMEBbIX CMaBOB.

70 HemeTannuyeckue matepuansl. OcHOBHbIe BUAbI. [nacTmacchl, ux knaccudukaumsi, coctasbl, 06nacTm
NPUMEHEHMS.

71 MopouwkoBas meTannyprus. MNopoLwkoBble MaTepuanbl, NOHATUE NOPUCTOCTH.

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

73 BnusHue matepuana n o6bemMHon 4onun nop Ha obnacTv NpUMMeHeHUs MOPOLLKOBbIX MaTepuaros.

6.3.2 TunoBble TecTOBbIE 3aAaHus

He npegycmoTtpeHo

6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBAHHbIE 3aflaHuA (3aAayu, KeUcChbl)

Ne1

1. HapucoBatb Amarpammy COCTOSIHMSI CMfaBOB C HEOrpaHWYeHHOW PacTBOPUMOCTLIO KOMMOHEHTOB B
TBEpAOM COCTOsIHMM and cnnaea ¢ 50% B.

2. YkasaTb BO BCex 06nactax guarpaMmmbl oa3oBbIi COCTaB.

3. YkasaTb BO Bcex 06racTsix guarpammbl CTPYKTYPHbIA COCTaB.

4, [na cnnaea ¢ cogepxaHvem 20% B:

- onpenenntb cocTtaB (*)83 B cnnaee and nobon TOYKM Mexay NMKBuagycom 1 conmngycom;
-onpeaennTb KONIMYECTBO Kaxkdon n3 ¢gas anst Ton e TOYKW.

Ne2 PaclumngpoBaTtb yKkasaHHblIE MapKK:
Y10A

18XI'T

P9

C4y10

T15K6




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 50 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.
7.1.2 lononHuTenbHas y4yebHasa nutepatypa
A.B. I'ponsHoB [n ap.] |MatepuanosegeHue [TekcT]: M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
y4yebHo-meToanYeckoe Hayku PO, BLUT3 2017 metod/kaftmim/9_5.
nocodbve K MNpakTU4Yeckum wu cnerynTa. - Cre.: pdf
nabopaTopHbIM 3aHATUAM BLUTS COerynta
NH. TennyxuH, B.I'.|MaTtepnanoBegeHune [TekcT]: M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
TennyxuH, U.B. [ yuebGHOe nocobune Hayku P®, CMNGITYPI. — 2010 materialovedenie.ht
TennyxuHa Chno.: CNerTypPn m

7.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U MH(POPMALIMOHHO-CMPABOYHbIX CUCTEM

OneKkTpoHHO-0MbnmoTeyvHas cuctema IPRbooks [OnekTpoHHbii pecypc] URL: https://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMTA [OnekTtpoHHbI pecypc] URL: https://nizrp.narod.ru/
OneKTpoHHO-6MbnnoTeyHas cuctema "Anbykc" [OnekTpoHHbIn pecypc] URL: https://www.books.ru/

7.3 NMepe4veHb NULEH3UOHHOIo U CBOGOAHO pacnpoCcTpPaHAeMoro NporpaMMHOro obecneyeHus
MicrosoftOfficeProfessional 2013

7.4 OnucaHmne MmaTtepuanbHO-TEXHUYECKON 6a3bl, HEOOGXOAUMOMN ANA OCYLLEeCTBNEeHUA obpa3oBaTenbHOro
npouecca no gucumnnuHe

MynbTUMEANNHBIA y4eOHbIA KOMMIEKC.

YyebHo-npakTn4eckuin koMmnnekc Ha 6ase mukpockona JIOMO co BCTPOEHHLIM BUOEO-PETNMCTPATOPOM.
KomnnekT mukpoLnndgos.

KomnnekT y4yebHbIX Bugeosanucen

Ayautopus OcHalleHue

NHTEepaKTUBHLIN KOMMbIOTEPHbI-BUOEO-MYbTUMEAMA KOMMNEKC ANS MUKpoaHanu3a MeTarnsos
A-303 W CNNaBoB; YCTaHOBKA OMNpeeneHusi KPUTUYECKUX TOYEK CMMaBoOB; YCTaHOBKA oOnpeaerieHus
paguanbHoro 6ueHns 3ybuaTeix konec; TBepaomMep Poksenna.

MynbTumeguinHoe obopyaoBaHue, cneumanmapoBaHHas mebernb, gocka
JlekunoHHasa y A PyA 4 P A

ayauTopust




