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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;

Matematuka

dusmka
Xumumsa

2 KOMMETEHUMNN OBYYAIKOLLEIroCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUMININHDbI

OlMK-2: CnocobeH NpUMeHATb COOTBETCTBYHOLWMUA (hu3nKo-maTemMaTM4eckuin annapart, MeToAabl aHanm3a 1
MoAenMpoBaHNA, TEOPETUYECKOro U IKCMePUMEHTarIbHOro uccnefoBaHUA NPy peLleHnn NpodgeccuoHanbHbIX
3agav

3HaTb: OCHOBHbIE KIacCbl COBPEMEHHbIX MaTepuarnoB, MX Haunbornee BaXHble XapakTEPUCTUKM U 0BnacTu NpUMeHeHUs;
B3aMMOCBSI3b (PU3NKO-MEXAHNYECKUX CBOWCTB MaTepuarioB C UX XUMUYECKMM COCTaBOM W CTPYKTYpPOW; hmamdeckyto
CYLWHOCTb SBFIEHUI, MPOUCXOASALUX B MaTepuanax B YCNOBMAX MPOWU3BOACTBA M IKCMnyaTauum usgenuini U3 HUX npu
BO34ENCTBUN PasfiMyHbIX PakTOpOB

YMeTb: OUEHMBaTb W MPOrHO3MPOBaTb BHYTPEHHWE MPOLECCHI M MOBEAEHUE MaTepuarioB Npu M3MEHEeHWU napameTpoB
OKpy’KalolLlen cpedbl (TemnepaTypbl, AaBNEHUs WU T.N.); HasHayaTb COOTBETCTBYHOLLYH 06paboTKy Ans MNonyyYeHus
3afaHHbIX CTPYKTYP U CBOWCTB MaTepuasnos, obecneynBaowmx HaaexxHoCTb NPoayKLuN.

BnapgeTb: MeTogaMu UccrenoBaHUs CTPYKTYpbl, OnpeaeneHnst UsnKo-MexaHUYeckUx CBOWCTB M TEXHOSOMMYecKUX
rokasaTenei MaTepuanoB; HaBblkaMW NPaBWMbHOMO BbliGOpa MaTepuarnoB M cnocoboB Mx o6paboTkU ANs NonydeHus
nsgenuii ¢ TpebyemMbiMm XapakTepUcTUKamu.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas paboTta

o &
= MHHoBaL. dopma
HanmeHoBaHue n conepxanue pasgenos, |§ 20O CP H P
- s Q| ek Mp. Jab. dopmbl TeKkyLero
TEM 1 y4eOHbIX 3aHATUN 3 9® (vachl) .

oL (4acbl) | (vackl) | (4achbl) 3aHATUN KOHTpOISA
Paspen 1. Obuwasn Teopus
MaTepuanoBeneHus
Tema 1. ATOMHO-KpucTannuyeckoe

CTPOEHMEe MeTarnoB
CBegeHnss 0 BHYTPEHHEM CTpOeHUn,
jedgektax M CcBOWCTBaxX MaTepuanoB. Tunbl
KpMCTannmyeckmx peLueTok MeTarnnos.
Monmmopduam. AH130TPONMUA 2 2 3 rn
JlabopaTtopHaa pabGota Ne1 WamepeHue
TBEPOOCTU MaTepuanos

Tema 2. ®as30BO-CTPYKTYpPHbIA  COCTaB

CrnriaBoB
3aKkoHOMepHOCTU KpucTannusauum
matepuanoB. TepMuHbl TeOopuM CMIaBOB:
KOMMOHEHT, cuctemMa, asa, CTpyKTypa. J1

TunoBble AnarpamMmmbl COCTOSIHUS: CMI1aBOB-
MeXaHU4eCKNX CMecen, TBepAblX pacTBOPOB,
c orpaHnyeHHom pacTBOPUMOCTbIO
KOMMOHEHTOB, C XUMMWYECKM COEAMHEHUEM, 3
c nonumopdHbIM npeBpalleHeM. [Npasuno
das. MpaBuno  OTpPEe3KoB. OBTeEKTUMKA.

OBTekToma. CBs3b CBOWCTB CMMaBoOB C 3 4 6 8
BWAOM AMarpaMM COCTOSIHWI KOMMOHEHTOB.
JlTabopaTopHas paboTta Ne2

Makpockonuyeckum ©n  MUKPOCKOMUYECKNI
aHanu3bl MeTanmnos

JlTabopaTtopHasa pabota Ne3 Onpepenenue
KPUTUYECKUX TOYEK

NabopaTtopHas pabota Ne4  CTpykTyphl
CNNaBoB CBUHEL-CypbMa

Pasgen 2. XKenes3o 1 cnnaebl HA €ro OCHOBE

Tema 3. [narpamma COCTOsIHUS CMaBoOB
Keneso — LEMEHTUT.

[varpamma COCTOSIHMSA CMnaBOB Xenes3o — K,J1,0
LemeHTUT. ®asbl. PaszoBble NpeBpaLleHus. 6 4 4




Tema 4. CTpyKTypbl CTanemn u YyryHoB.
Yrnepoguctoele  ctanu.  TexHonorndeckue
nobasku n BpeAHble npumecu.
Knaccuduvkauma yrnepoaucTtbix cTtanerd no
KayecTsy, coaepXaHuio yrnepoga "
Ha3Ha4YeHuIo. MpuHUMNbI MapKUPOBKM
yrnepoanCTbIX CTanem.

Knaccudpukauusa cepbix 4YyryHoB Mo copme
rpacpuTHBIX BKIIIOYEHUM W MeTanIn4eckon
ocHoBe. MapkupoBka  cepbIX  YyryHOB.
Ceoncrsa.

JlabopaTopHaa pabota Ne5 [dunarpamma
COCTOSIHMS CM1aBOB Xene3o-LUeMeHTUT

Tema 5. [Oedopmauus wun TepMmuyeckas
06paboTka MeTannnyecknx Martepuanos
Hedopmauma MeTannuyecknx mMarepuaros.
Haxknen. Onpegenexuve NOHATUS
TepMuyeckon 06paboTkn. Cwmsryalowas wu
yrnpoyHsloWwasa  TepMmuyeckas  obpaboTtka.
Omkur wn  Hopmanusauud. Bwugbl oTkura.
Llenn omkura. 3akanka ctanu. lNMonHasi n He
nonHas 3akanka. KpuTuyeckas CKOpOCTb
3aKkanku. 3aBMCMMOCTb CTPYKTYpbl cTanu oT
CKOPOCTM  OXNaXZeHusi n3  ayCTEHUTHOro
COCTOSIHUSA. MpokanvBaemMocTb n
3akanuBaemocTb. OTnyck. Bwuabl oTnycka.
3aBNCMMOCTb CTPYKTYpbl U CBOWCTB CTanu OT
TemnepaTypbl oTnycka. X1MUKO-
TexHun4eckast 06paboTka cTanmu.
JlabopaTtopHaa pabota Ne6 CTpykTypbl
OTOMXOKEHHBIX cTanemn

JlabopaTtopHasa pabota Ne7  CTpyKkTypbl
3aKasieHHbIX cTanen

NabopaTtopHas pabota Ne8 CtpykTyphl
CepbIX YyryHoB

Tema 6. OOwue cBedeHUs1 O NEernmpoBaHHbIX
cransx
HepoctaTtkn YrnepoancTbIX cTanen "

npevmyLLecTea NermpoBaHHbIX.
BsavmogeiicTBMe nervpyroLMx 3NeMeHTOB C
yrnepomom. BnvsHue nervpyoLmnx
3MeMeHTOB Ha nonMmopdHsble
npeBpaLleHus, npeBpaLleHne
nepeoxnaxaeHHoro aycTeHuTa,
NnpoKanmBaemocCTb. Knaccudukauus
nervpoBaHHbIX cTanei. MapkupoBka.

>KaponpouHocTb 7 OKarMHOCTOWMKOCTb.
Kputepun  xaponpoyHOCTM:  AnuTenbHas
NPOYHOCTb, non3yyecTb. Bnusxue
NerMpylLwmnx 3NeMEHTOB Ha Xaponpo4HOCTb
M OKanMHOCTOWKOCTb.  Tennoyctonyusble,
XapornpoyHble W  OKanMHOCTOMKME CcTanu.
YKaponpoyHble cnnasbl. CocTaBbl.
CsorictBa. O6nacti npuMeHeHus.

10




Tema 7. KOHCTPYKUMOHHblE cTanu oOLero
Ha3Ha4eHus

KOHCTPYKUNOHHbIE cTanm obLwero
HasHa4YeHus:  yrnydlaemble,  MNPYXUHHbIE,
NoABEPKEHHbIE NOBEPXHOCTHOMY
YNPOYHEHNIO, CTpOUTENbHbIE. Mapku.
CeotictBa. [pumMeHeHue.

Tema 8. KOHCTPYKLUWNOHHbIE cTtanm
crneumanbHOro HasHayeHust

>Kaponpo4yHocTb " OKaNMMHOCTOMKOCTb.
Kputepun  aponpoyHoCTW:  AnuTenbHas
NPOYHOCTb, non3y4ecTb. BnusiHue
NervpyoLwmx 3nemMeHTOB Ha XapornpoyHOCTb
W OKanMHOCTOMKOCTb.  TennoycTtonumBsble,
Kaponpo4yHble W  OKaNMHOCTOWKME  CTanw.
>KaponpouHble cnnasbl. Cocrasbl.
CeorictBa. O6nacti npUMeHeHNs.

0,5

Tema 9. Ctann w cnnaBbl C 0COObIMU
hU3nYeckumMm cBoONCTBaMu

Kopo3noHHo-cTolKMe cranm. Mapku.
HasHaueHue. CaoincTBa. HoBble
mMeTannuyeckme MaTepuarnbi.

MapTeHucTocTapetowme  ctanu.  Cnnasbl
namaT opmbl.

Pasgen 3. LiBeTHble meTannbl U cnnasbl,
WHCTPYMEHTanbHbIE MaTepwvansl,
KOMMO3ULMOHHbIE MaTepuansl

Tema 10. Tspkenble UBeTHble MeTannbl

Megpb n ee concTBa. O6nactb NpPUMEHEHNSI.
Cnnaebl  meau. [puHUMNBI  MapKUPOBKK
MegHbIX cnnaeoB. JlaTyHu. Knaccudmkaums
natyHen no crtpyktype. Hedopmupyembie u

nuTenHble nartyHu. Mapku naTyHewu,
cocTaBbl, cBoWcTBa. [lpuMmeHeHWe naTyHen.
BpoH3bl.  Bugbl  OpoOH3:  ONOBAHUCTbLIE,

anioMyH1EBbIE, CMNOXHOTO XUMWNYECKOTO
coctaBa. JluteriHble wun pgedopmupyemsble
OpPOH3bI. Mapku, COCTaBbl, CBOWCTBA,
obnactm npuMeHeHusi.  AHTUMPUKLUMOHHbIE
cnnasbl. Knaccudmkauus.

0,5

o.n




Tema 11. Jlerkne uBeTHbie MeTansbl

TutaH. CpownctBa TUTaHa. [a3oHacbiweHne
TutaHa. TutaHoBble cnnaBbl. CocTaBbl.
CeoncTsa. O6bnactu NPUMEHEHNS.
AnomMuHMA 1 ero ceoicTBa. ANOMUHUEBLIE
cnnasbl: aecdopmnpyemeble, He
YyMNpoYHsieMble  TepMmyeckor  0bpaboTkoi;
nuTeHble W KOBO4YHble. Mapku, cocTaBbl
cBolcTBa, 006nacTM npumeHeHus. MarHuin wn
ero CBOWCTBA. MarHueBble chnnasbl.
JlntenHole n pedopmmpyemble MarHueBble
chnnasbl. Mapkn, COCTaBbl, CBOWCTBA,
obnactn npuMeHeHus.

Tema 12. WVIHCTpyMeHTanbHble Martepuansl,
KOMMO3WLIMOHHLIE MaTepuarnbl

TpeboBaHus npegbsaBnsgemMble K
WHCTPYMEHTarnbHbIM mMatepuanam.
Knaccudvkaums MapKMpoBKa
WHCTPYMEHTarbHbIX MaTepuarnos.
Yrnepoguctele " HWM3KOMNernpoBaHHbIe
ctann. bbicTpopexywue ctann. Teepable
cnnasbl. CocTaBbl, Tepmuyeckass obpaboTtka
WHCTPYMEHTanbHbIX MaTepunanos.
KomMnosuuunoHHble Matepuansi.
JlabopatopHass pabota Ne9 CTpyKkTypbl
ObICTpOpPEXYLUMX CTanewn

n

4,75

Utoro B cemecTpe (Ha kypce ans 3A0) 34 13

17 75,75

KoHcynbTaumm u npomexxyTodHas

atTectaums (3ader) 0,25

Bcero koHTakTHasa pa6ora u CP no
AucuunnuvHe

68,25

75,75

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoektupoBaHune y4yebHbIM MnaHoM He nNpegycMOTPeHo

5. ®OHA OLEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOWU ATTECTALUU
5.1 OnucaHue nokasarenewn, KPUTEPMEB U CUCTEMbI OLleHUBAHUA pPe3yNbTaToB 00y4eHus

5.1.1 NMoka3aTtenun oueHMBaHUA

Kopn, HanmeHoBaHne oueHOYHOro
MokasaTenu oLeHnBaHMs pe3yrbTaToB 00yYeHMs
KoMneTeHuun cpencrtea
1) [leMoHCTpupyeT 3HaHUSA CBOMCTB MaTepMaros.
2) Ob6bsacHaeT  uenecoobpasHOCTb  Bblbopa  KOHCTPYKUMOHHOrO | 1. Bonpocbl YCTHOro
OMNK-2 mMatepuana § ) cobecenoBaHus

3) OueHuBaeT  HoBewLwKe MeToabl WCMbITaHUN N OLUEHKM | 2. MpakTuko-
obopyaoBaHus, MaTepuarioB M MpoOLECCOB,  MCNOMb3yeMbliX B |OPUEHTUPOBaHHbLIE 3a4aHUA
TENOTEXHOMOMNN.

5.1.2 Cuctema u KpuTEepun OLeHMBaHUSA

Kputepum oueHnBaHus chOpMUPOBAHHOCTU KOMMETEHLIMI

LLikana oueHnBaHuA
YcTHoe cobecenoBaHue

MNMucbmeHHasn paboTa

O6yyvarominca nokasblBaeT [OCTaTOYHbIN
YPOBEHb 3HAHUW OCHOBHbIX OU3NYECKUX
3aKOHOB, 3aKOHOB (hM3MKM TBEpAoro Tena
n X“MM3Ma TBEpAoasHbIX
npespaLLeHui, nx BMNMSIHWE Ha
TEXHOMOrMyeckne u  JKcnnyaTaunoHHbIe
CBOWCTBA MaTepuanoB W 3HAYEeHWe 3ITUX

3ayTteHo

OO6yyvarommnca OeMOHCTpUpyeT [OOCTaTovHoe

NOHMMaHWe  YCroBus  3agjayun,  BrageHve
HaBblkamu ero aHanmaa, BblOOpa
ONTUMarbHbIX TemnepaTypHO-BPEMEHHbIX
PEXMMOB TEPMMYECKON n XUMMKO-
TepMmyeckon obpaboTknm matepuanos, yMeHue
npaBuWMbHO  paccuuTaTb  (ha3oBbIA  COCTaB




BenuunH. OpUEHTUPYETCA B  OCHOBHbIX
) MCXOOHbIX UM KOHEYHbIX MnpoAykToB. [donyckaet

MOHATUAX W OMPEeAEeneHusix;  YCBOMI

He3HauYnTenbHble NOrpeLLHoCcTH npu
OCHOBHYO nuTeparypy. HonyckaeT

NPUMEHEHUN MaTemaTU4Yeckoro annapaTa Ons
He3HaunTenbHbIe NOrpeLLHoCcTH npu

peanusaumu nnaHa peweHus 3agauu MNonyynn
oTBETax Ha  Bonpocbl Ouneta wu o

npaBUIbHbIN oTBeT, HO nCnblTbIBaET
OOMONHNUTENbHbIE BOMPOCHI o

3aTpyOHEHUS C ero UHTeprnpeTauuen.
npenoaasaTens.

He 3a4teHo

O6yuvalowmiics He wUMeeT [OCTaTOYMHOro
YPOBHSI 3HAHUS AWUCLUMMIINHBI, HE MOXET
chopmynupoBaTb OCHOBHblE bU3NYECKMEe
3aKOHbI, 3aKOHbl (M3nKM TBEpOOro Tena u
XnMmuama TBepaodasHbIX MNpeBpaLLeHui,
UX BNUSHUSE Ha  TEeXHONornmyeckme w
3KCnyaTauMOHHbIe CBOWCTBA
MaTepuanoB; MJIOX0 OpUEHTUPYETCA B
OCHOBHbIX TMOHATUSX WU ONpedeneHusx;
Nnoxo 3HAKOM C OCHOBHOW nuUTepaTypowu;
JonyckaeT npu OTBETEe Ha 3K3aMeHe
CyWEeCTBEHHbIE OWNBKM U He MOXeT
YCTpaHUTb WX [axe MNoA PYKOBOLACTBOM

OO6yyarlmincas He MOXET NpOoaHanM3npoBaTb
ycrioBue 3afayun, HaMeTWUTb MfaH ee peLUeHus,
He cnocobeH npaBunbHO paccymTaTbh Pa3oBbIN
COCTaB UCXOOHbIX W KOHEYHbIX MNPOAYKTOB,
HasHaunTb BbIOOP TemMnepaTypHO-BPEMEHHbIX
pPeXUMOB, He BrnageetT  MaTeMaTU4eCKUM
annapaTtom. [lpeactaBneHne 4yxon paboThbl,
OTKa3 OT BbIMOJIHEHUS 334aHUS

npenoaaBartens.

MonbiTka cnUCbIBaHWS,  WUCMOSb30BaHMSA
Hepa3pelleHHbIX TexXHUYeCKUX yCTpOI;ICTB
UNU nonb3oBaHWEe MOACKA3KoW Apyroro
Yernoseka

5.2 TunoBble KOHTPONbHbIE 3a4aHUSA UINU UHbIE MaTepuarnbl, Heo6xoAuMble AN OLleHKU 3HaHUNA, YMEHUMN,
HaBbIKOB U (UNK) onbiTa OEeATENbHOCTU
5.2.1 NepeyeHb KOHTPOSbLHbLIX BOMPOCOB

Ne n/n |

$opMynMpoBKKU BONPOCOB

Cemectp 3

BnvsiHne MaTtepuana 1 obbemMHon gonu nop Ha obnactn npMMeHeHnA NOPOLUKOBbLIX MaTepurarnos.

KoMno3numnoHHble martepuarnsbl. ManVILI,a N HanonHutenb. CBOMCTBA KOMMO3MTOB. anIMeHeHI/Ie KOMIMO3UTOB.

nOpOLIJKOBaﬂ mMeTannyprma. HOpOUJKOBbIe mMaTtepunanbl, NOHATUE NOPUCTOCTU.

B WOIN]|=-

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

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

KoTenbHble cTanu.

M3HococToMKMe ctanu, TUnbl UBHOCOCTOMKMUX CTanen.

5b|CTpope>|<yu.|,V|e cTanu, HasHayeHwe, nokasaTesnn CBONCTB, TepMuyeckas 06p860TKa.

O[N] O

LWtamnosble ctanu. CTtanu gnst XONOo4HOW M ropsiyen wramnoBkn. Tepmnyeckas obpaboTka. Mapku ctanen.

—_
o

NHcTpyMeHTanbHble Matepuarsbl BbICOKON TBEPAOCTU: METANNOKEPaAMUYECKME, X MapKUPOBKA;
MUHeparnokepammnyeckue pexyLine MHCTpYMeHTarbHble MaTepuarnsi.

11

MarHuin n ero ceoicTBa. JluteriHble n gedopMmnpyeMble CrnaBbl MarHns. Tepmmyeckas o6paboTka.
MexaHnyeckne CBOMCTBA MarHMeBbIX CMaBoB.

12

BbicokonpoyHble antoMmnHmeBble cnnaebl. Mapku. CocTaB. Tepmuyeckas obpaboTtka. MexaHuyeckne
CBOWNCTBA.

13

Hedopmmpyemble antommHueBsle cnnasbl. Knaccndukaumsa. Mapkmposka. Tepmudeckas obpaboTka.
MexaHnyeckune cBOMCTBA.

14

JlntelHble antoMmHueBble cnnaebl. MapkupoBka. Tepmuyeckast obpaboTka. MexaHu4eckue cBovicTaa.

15

AntomuHuiA n ero cnnaebl. CBoNcTBa antoMmHms. Knaccndpumkaumsa antommHmeBblx cnnasoB. Mapkn. CocTas.
Tepmunyeckas obpaboTka. CBoncTea.

16

TuTaH 1 ero ceoncTBa. TutaHoBble cnnasbl. Knaccudumkaumnsa TutaHoBbIX cnnaBoB. Tepmuyeckas obpaboTka
TUTaHOBbIX CrnaBoB. MexaHu4eckne CBOWCTBA.

17

BpoH3bl nuTeriHble n gecopmmpyemsble. MNpuHUMNLI MapkMpoBkU. [Mpumepbl Mapok 6poH3. Tepmuyeckas
obpaboTka. MexaHn4eckue cBoMCTBa.

18

JluTteiHble natyHu. MpuHUMNBLI MapkupoBku. OBnacTn NPUMEHEHUS.

19

JlatyHn. Jedopmupyemble natyHu. CoctaB. MapkupoBka. Tepmunyeckas obpaboTtka. MexaHuueckne
CBOWNCTBA.

20

Megab 1 ee cBovictBa. Obnactn npumeHeHus. Knaccndukaums 1 MapknpoBka MeaHbix crnnaeoB. Obnactu
NPUMEHEHNS MeaHbIX CMIaBoB.
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BonoueHue, n3rotoBnexHune NPOBOJIOKN.

22 MpokaTka cTanen, cnocobbl M UX Ha3HayYeHue.

23 XrMuKo-TepMmdeckast obpaboTka. HuTpouemeHTaums n NoBepxXHOCTHas MeTannmsaums.

24 XuMuko-TepMmyeckast obpadoTka. AsoTupoBaHue. CTanu, nogBepraemble a3oTUPOBAHUIO.

o5 XumMuko-TepMmdeckast obpadoTka. LiemeHtauus. Ctanu, nogsepraemble LemeHTaumm. CTpykTypa u CBOMCTBaA
LemeHToBaHHOro cnosi. OkoHYaTenbHas TepMuyeckas n MexaHudeckas obpaboTtka ctanu nocrie LemeHTaumm

26 Yny4yuweHve ctanu. Kakne ctanu sBngaTcsa ynydywaeMbiMu.

27 OTtnyck ctanu. PazHOBUOHOCTM OTNycCKa. Hpoueccu,vnpomcxonﬂu.me B 3aKaneHHoW CTanu npu oTrnycke.
BnusiHne Temnepatypbl OTNycka Ha CTPYKTYpY M CBOWCTBa CTanwu.

o8 OTtnyck ctanwm. npOI:leCCbI, NpoxoAsiLume B 3aKkarieHHoW cTanu npu oTnycke. BnuaHue temnepatypbl oTnycka
Ha CTPYKTYpY M CBOWCTBA CTanwu.

29 OTtnyck ctanu. HasHayeHue. BnuaHvue Temnepatypbl OTycKka Ha CTPYKTYPY U CBOMCTBA CTanw.

30 Hopmanusaumsi ctanu. Onpegenenne TemnepaTtypbl HarpeBa 1 CKOpPOCTK oxnaxaeHusa. ObnacTtm
NPYMEHEHMS HOpManu3auuu.

31 Cnoco06bl 3akanku ctanem.

32 Cpenbl ANg HarpeBa 1 OXNaXAEeHWs CTanen npu nx 3akarke.

33 MonHas 3akanka crtanu.

34 HenonHas 3akanka ctanu. O6nactn npyuMeHeHus. Beibop TemnepaTypbl HarpeBa 1 CKOPOCTU OXNaXOeHWs!.

35 3akarnka ctanu. Beibop TeMnepaTypbl HarpeBsa 1 CKOPOCTU OXTAKAEHMSA ANst 3aKarik. Kputuueckas ckopocTb
3akanku. CTpykTypa 3akaneHHoun ctanu. 3akanMBaeMoCTb U MPOKanMBaemMoCTb CTanu.

36 OTxur nepBoro 1 BTOporo poga. TemnepatypHble ycnosus. O6nactu npuMeHeHust.

37 Omxur. Bugbl omxura. OnpegeneHne Temnepartypbl Harpesa Ans omKura ctanu no guarpamme xeneso-
yrnepoga.

38 HepaBHOBECHbIE CTPYKTYpPbI B CTansX.

39 MpeBpalleHne NepeoxnaxaeHHoro aycTeHnTa B CTanm. MpoayKThbl NpeBpaLLeHns nepeoxnaxaeHHoro
aycTeHuTa 1 UX CBOWCTBA.

40 KpuTuyeckue Toukm ctanu.

41 Haknen un pekpuctannusauusi. OnpegeneHve TeMmnepaTtypbl pekpuctanmsaumm xenesa n Apyrmx Metanos.

42 Cepble HYryHbI. PasHoBmaHocTu. MapkupoBka cepbix YyryHoB. dopma rpacumra. MeTannumyeckas ocHoBa -
BuAabl. CBoncTBa.

43 YyryHbl. Bugel byyryHoB. CBoincTBa YyryHoB. Knaccudukaums YyryHoB.

44 Cnoco6 npoussoacTBa YyryHa. icxoaHoe cbipbe, OCHOBHbIE NapaMeTpbl NpoLecca JOMEHHOW BbINaBKy
yyryHa.

45 CneuuanbHble NerMpoBaHHbIe CTanu: aBToMaTHbIe, ANEeKTPOTEXHUYECKNE, BbICTpopEXyLLNE, M3HOCOCTOMKNE

46 JlernpoBaHHble cTanu, MapkupoBKa NermpoBaHHbIX MHCTPYMEHTAarbHbIX M KOHCTPYKLMOHHBIX CTanen.

47 JlermpoBaHHble cTanu, 0603Ha4YeHNEe NEerMpyroLLINX 3NIEMEHTOB

48 OCHOBHble KpUTEpUM XapOnpo4HOCT 1 XapocTonkocTu. Mpumepbl NErMPOBaHHbIX XaponpoYHbIX U
XapoCToMKnx ctanen u cnnaso. O6nacT X NPUMEHEHUS.

49 OcHoBHbIE nervpyloine anemeH b, o6ecnqu|Batou.me )KapOCTOMKOCTb U XapOonpo4HOCTb cTanen. Metoabl
OLIEHKU XXapOCTOMKOCTU U XapOnpoOYHOCTU CTarnen.

50 KauyecTBeHHbIE 1 BbICOKOKaUYE€CTBEHHbIE YINEepOaUCTbIE MHCTPYMEHTAlbHbIE CTanu.

51 OCHOBVHbIe NPVHLUMIMBI MApKMPOBKU KOHCTPYKLMOHHBIX YIMEPOANCTBLIX Y KOHCTPYKLMOHHBIX NErMpOBaHHbIX
cTanemn.

52 BrnvsiHne cogepxaHusi cepbl 1 pocdopa Ha MexaHNYeCcKne XxapakTepUCTUKN KOHCTPYKLUWOHHBIX CTanen.

53 KauyecTBeHHbIe 1 BbICOKOKaYeCTBEHHbIE YrNepoaucTble KOHCTPYKLUOHHbIE cTanu. MapkupoBka, obnacTtu
NPUMEHEHMUS.

54 YrnepoaucTble ctany ob6bIkHOBEHHOrO KadecTtsa. MpuHUmnbl Mapkmposku. OBnact NpuMeHeHus.

55 Knaccudumkaums yrnepoancTbix cTanen no kKayecTBy 1 HasHavyeHuo. MapkupoBka yrnepoamcTbix cTanem.

56 Cnoco6bl nponsBoacTea cTanu. MapTeHOBCKUiA, KOHBEPTOPHbIN, SnekTpocTany. [JOCTOMHCTBA 1 HeJoCTaTKU
npoLieccos.

57 Knaccudumkaums cranen — 0CHOBHbIE CNocoObl Kraccudumkaumm.

58 CkpbITble npumeck B cTansx. CneyunansHble npumeck B ctanax. OuncTka ctanen ot BpedHbIX NpuMecen.

59 |-|OCTOF|H|-v|bIe npuMecu B ctansx. NpovcxoxaeHne npumecen B ctansax. Ounctka cranen oT BpeaHbIX
npruMmecen.

60 BnusaHne cogepxaHusa yrnepoia Ha cBoncTBa ctanemn.

61 Onarpamma coCTOosiHUSA XXene30-yrnepoa /keneso-uemeHTnT/. PaBHoBecHble hasbl. ObnacTtu ctanemn n
yyryHoB. [paBuno cas. MNpaBuno oTpesKos.

62 3aBMCMMOCTb NokasaTernen CBOMCTB CNaBoB OT B1Aa guarpamm coctosHus /3akoH H.C. KypHakoBsa/.

63 [vnarpamma coCTOsiHUSI CNNAaBoOB C XMMUYECKUM coeanHeHneM. ®asbl. CTpYKTypbl.




64 |[Ouarpamma cOCTOSIHMI CMaBOB C OrpaHWYEeHHOWN PacTBOPUMOCTHI0 KOMMNOHEHTOB. da3sbl U CTPYKTYPSI.

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

ﬂmarpamma COCTOSIHUI CMfaBoB C HeOFpaHI/I'-IeHHOIZ /monHow/ PacTBOPUMOCTbHO KOMMOHEHTOB. dasbl.

66
CTpyKTypbI.

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

KpucTtannusauma meTtannoBs. BnvsiHue cteneHn nepeoxnaxaeHus (CKOPOCTU OXMaxaeHns) Ha MexaHu4yeckue
68 |cBoicTBa oTnuBOK. CTpoeHWe MeTannuyeckoro cnutka. MoanduumMpoBaHue pacnsasa Afsi nonyveHus
MENKOKPUCTaNNMYECKON CTPYKTYpPbI.

69 MakpocKkonnyecknin 1 MUKPOCKONMUYECKUI aHannM3 MmatepmanoB. BO3MOXHOCTM 1 Ha3HadeHwme.

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

HecoBeplueHCcTBa KpUCTaNNUMYECKOTO CTPOEHUS (AedeKTbl KpUCTaNIMYECKon CTPYKTYpbI). X TUMbl U BNUsiHWE

71 N
Ha nokKasaTtesnin CBOUCTB MeTansioB n HemMmeTassos.

72 Monumopdunam. AHn3oTponusi. MarHMTHbIE NpeBpaLLEHMS.

MeTannbl, Kak OCHOBHbIE KOHCTPYKUMUOHHbIE MaTepuhanbl. MoHaTne Kpuctannm4deckoro CtpoeHuna sellecrsa,

73 o - =
neMeHTapHaa A4enka, OCHOBHbIE TUMbI KPUCTAITIMYECKUX PEeLLETOK, NnapaMeTpbl 3J1eMEeHTapHOU AYEenKNn.

5.2.2 TunoBble TeCcTOBbIe 3a4aHUA

He npepycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aAaHuA (3aAayu, KeUchbl)

Ne1

PaclmdpoBaTb ykasaHHble MapKu:

Y10A

18XI'T

P9

C4y10

T15K6

Ne2

1. HapwucoBaTtb anarpammy COCTOSHMS CMaBoB, C HEOTPaHUYEHHOW PacTBOPUMOCTLIO KOMMOHEHTOB
2. YkasaTb BO BCex 06nactax guarpaMmmbl oa3oBbI 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.

Ne 3

1. HapucoBaTtb gnarpammy COCTOSIHWSI CNS1aBOB, C HEOrPAHMYEHHON PAcTBOPUMOCTLIO KOMMOHEHTOB

2. Yka3aTb BO Bcex 06nactax guarpaMmbl oa3oBbIi COCTaB.

3. YkasaTb BO BCeX 006nacTax guarpaMmbl CTPYKTYPHbIA COCTaB.

4. [na cnnaea ¢ cogepxaxHvem 20% B.

a. NOCTPOUTb KPUBYKD OXNaXAeHUs [OaHHOro ChfaBa M yKasaTb Npoucxodslime npu OXNaxaeHUu

npeBpaLleHns BO BCeM TeMnepaTtypHOM MHTepBarne oxXnaxaeHusa oT Temnepartypbl NnaBAeHns O KOMHaTHOW;
5. YKkasaTb Camblil TYronnaBkuMiM CrnsiaB UMM KOMMOHEHT.

5.3 MeTtoguyeckue matepuansli, onpegensilolime npoueaypbl oleHUBaHUS 3HaHUW, YMEHUI, BnageHun
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbiTa AeATerIbHOCTH)

5.3.1 YcnoBus gonycka o6y4aroLlerocsi K NpoOMeXxyTouHoM aTTecTauum u NopsfoK NMKBUAaUumM akagemMmmyeckomn
3a40MKEeHHOCTHU

lMpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum pernaMmeHTUMpPOBaHO IoKaribHbIM HopMaTtuMBHbIM aktom CII6rynTn
«[lonoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOMS yCneBaeMoCTU 1 MPOMEXYTOYHOWN aTTecTaumny obyqatoLmxcs»

5.3.2 ®opma npoBeAeHUs NPOMEXYTOYHOWN aTTecTauum no AUCUUNInHe

YcTHas + MNucbmeHHas + KomnbloTepHOE TECTUPOBaHME NHas

5.3.3 Oco6eHHOCTU NpoBeAeHUs NPOMEXYTOYHON aTTecTauum nNo AMcUmUnianHe

. B0O3MOXXHOCTb MONb30BaTLCA KamnbKynsaTOPOM;
. Bpewms Ha nogrotoBky otBeta no 6unety 40 MUHYT.




6. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECIMNEYEHME OAUCLUUNITIUHDI
6.1 YuebHasa nutepartypa

ABTOp 3arnasuve | M3paTenbcTBO | log nspanus | Ccblnika

6.1.1 OcHoBHas y4yebGHas nuTepaTypa

ConHueB, [O. T1.,|MartepuanosegeHue ) http://www.iprbooks

MpsxuH,  E. W, Ca;ﬂﬁﬁgﬁﬂp“ 2020 hop.ru/97813.html

ConHuesa, 0. .

6.1.2 lononHuTenbHasa y4yebHasa nutepartypa

H. TennyxuwH, B.I'.|MaTtepuanoseneHue [TekcT]: M-Bo obpasoBaHus 1 http://nizrp.narod.ru/

TennyxuH, N.B. | yuebHOe nocobune Hayku PO, CMNGITYPI. — 2010 materialovedenie.ht

TennyxuHa Cne.: CrerTypn m

A.B. I'ponsHoB [n ap.] |MatepuanoseaeHue [TekcT]: M-Bo o6pasoBaHus U http://nizrp.narod.ru/
yyebHo-meToanyeckoe Haykn P®, BLUTO 2017 metod/kaftmim/9_5.
nocobue K npakTU4YeckuMm wu cnerynTta. — CNne.: pdf
nabopaTopHbIM 3aHATUAM BLUT3 Cnerynta

6.2 Mepe4veHb NpodeccnoHanbHbIX 6a3 aHHbIX U MUH(POPMALUOHHO-CNPABOYHbLIX CUCTEM

OnekTpoHHas 6ubnuoteyHas cuctema IPR Books [OnekTpoHHbIN pecypc].
http://www.iprbookshop.ru/

OnekTpoHHast 6ubnuoteka BLUTI CIMNBIYMTL [OnekTpoHHbIN pecypc).
URL: http://www.nizrp.narod.ru/

6.3 MNepeyveHb NULIEH3MOHHOIO U CBOGOAHO pacnpoCcTpaHAeMOoro NporpaMMHoOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHmne MaTepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXOAUMOMN ANA OCYLLeCTBNEeHUA o6pa3oBaTenbHOro
npouecca no gUCUUNIInHe

Ayautopus OcHalleHue

NHTEepaKTUBHLIN KOMMbIOTEPHbI-BUOEO-MYNbTUMEAMA KOMMNEKC ANS MUKpOoaHanusa MeTarnsos
A-303 W CNNaBoB; YCTaAHOBKA OMpeeneHusi KPUTUYECKMX TOYEK CMMaBoOB; YCTaHOBKA oOnpeaerieHus
pagmanbHoro 6ueHus 3ybuaTeix konec; TBepagomMep Poksenna.

MeTannoucnenoBaTenbCkUii MUKPOCKOMN; HAGop y4eBGHOro MepUTENBHOMO MHCTPYMEHTA.
A-307

MynbTumeagunHoe obopyaoBaHune, cneumannanpoBaHHas mebenb, Aocka
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