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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb auncumnnuubl: ChopmmpoBaTb KOMMNETEHLUMU OBy4datolierocss B obnactu TEXHUYECKMX MaTepuaros,
cnocobax mx nony4yeHus, opMMPOBaHNA 3aroTOBOK 1 AeTarnen, o 3aBUCUMOCTU CBONCTB MaTepuasnoB OT MX CTPOEHUS, O
cnocobax AOCTMXKEHUSA ONTUMasbHbIX CBOWCTB, O 3aBUCUMOCTU CBOWCTB OT YCNOBMWI 3KCNyaTaumm

1.2 3apauv AUCUUNNUHGI:

. PaccmoTpeTb MaTtepuanoBegyeckne acnekTbl pauvoHanbHOro BblOOpa KOHCTPYKLMOHHBIX MaTepuanos
NCX0AS U3 YCIOBUIA IKCnyaTauuu.

. HayunTb CTyQeHTOB pasyMHO MOAXOAMTb K BbIOOpY MaTepuarnoB, ero Tepmuyeckor obpaboTku ans
pasnunyHbIX YCOBUA 3KCMyaTaumm.

. 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;

Bbicwasa matematumka

MHxxeHepHasa rpaduka
dunsmka
Xumus

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUUNIUHDbI

OlMK-11: Cnoco6eH NpUMEHATbL MeTOAbl KOHTPOJISl Ka4eCcTBa TEXHOIOrMYECKUX MaLUUH U 060opyAOBaHUS,
NPOBOAUTL aHanu3 NPUYMH HapyLeHUN ux paboTtocnocobHOCTU U pa3pabaTbiBaTb MEPONPUATUSA MO UX

npeaynpexaeHuio;

3HaTb: cocTaB, CTPYKTYpy, CBOWCTBa KOHCTPYKLUMOHHLIX MaTepuaroB; B3aMMOCBSI3b MeXOy CTPYKTYpoOW UM CBOMCTBaMM
mMaTtepuarnos; METOAbI KOHTPOMS KayecTBa MaLUMHOCTPOUTENbHLIX MaTepuanos

YMmeTb: BbiOMpaTb U ODOCHOBbIBATb BbIOOP KOHCTPYKUMOHHOrO MaTepuana; Bblbupatb cnocobbl  KOHTpOrns
PU3NKO-MexXaHNYEeCKUX CBOWCTB MaTepuana

BnapeTb: HaBblkamy BbiGOpa KOHCTPYKLMOHHOMO MaTepuarna; HaBblkaMu KOHTPOMS (OM3MKO-MEXaHWYEeCKUX CBOWCTB
maTtepuana

OlNK-12: CnocobeH o6ecneymBaTb NOBbILWEHUE HAAEXKHOCTU TEXHONIOMMYECKUX MaLUuH U 060pyAoBaHUA HA
cTaausx NPoOeKTUPOBaHUA, U3roTOBMEHUSA U IKCNIyaTauuu;

3HaTb: MeToAbl UCMbITaHUN d)VI3VIKO-MeX3HVI‘-IeCKVIX N TEXHONOMMYEeCKMX CBONCTB KOHCTPYKLUMOHHbIX MaTepunanos

Ymetb: aHanusMpoBsaTb CcoAepkaHue npoLecca MCMNbITaHUM C Uesbio Bbl60pa Hanbonee pauMoHanbHOM CXeMbl WX
npoBegeHuns

BnapeTb: HaBbikamu Bbl60pa onTnMarlibHbIX MeTo40B, CpeacTB U TEXHOMOMN NCMbITaHUN KOHCTPYKLUUOHHbIX MaTepunarnos
C LUenbio obecneyveHns NoBbIWEHNSsI HaOeXHOCTU




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-
MEXaHW4YeckMx  CMecel, TBepablX  pacTBOpOB, C n
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 16 10
JlabopaTopHasi pabota Ne2
Makpockonunyeckun " MMUKPOCKOMUYECKNIA aHanus
MeTannos 2
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 nKo
yrnepoancteix cranen. Knaccudmkauma cepbix 4yryHoB 2 7 7 Y
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

34

56,75

0,25

Bcero koHTakTHasa pa6ora u CP no gucumnnuHe

51,25

56,75

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM MiaHoM He NpeaycMOTPeHo




5. ONMMUCAHUE NOKA3ATENEWN, KPUTEPUEB, CUCTEMbI U CPEACTB OLEHUBAHUSA PE3YNILTATOB

5.1 NMokasaTenun oueHMBaHUSA

OBYYEHUA

Koa komneteHunn

MokasaTenu oLeHWBaHUS pe3ynbTaToB 0byYeHus

1) CnocobeH ocyLecTBNsiT NOAOOP OCHOBHLIX U BCMOMOraTeNbHbLIX MaTepuanos
2) ObbsAcHsieT LenecoobpasHOCTb BbiOOpa KOHCTPYKLIMOHHOIO MaTepuana

OrlK-11 3) 3HakoM C HOBEAWWMM METOoA4aMW WCMbITAHWA W OLEHKM 00opyaoBaHus,
mMaTepuanos 1 NPoLEeccoB, MCNOMNb3yeMbIX NPy peanusauum
TEXHONOMM4YeCKMX NpoLeccoB.
1) [OeMOoHCTpupyeT MeToAMKM pacdeTa [ABYXKOMMOHEHTHbIX Auarpamm asoBbIX
paBHOBECUN.
2) [eMOHCTpupyeT OCHOBbI UCMONb30BaHWS MUKPOCKOMMYECKOro aHanusa asoBoro
OrK-12 cocTaBa MaTepuana B OTpaXXeHHOM CBeTe.

Ha (ba3oBbIN COCTaB.

3) OueHvBaeT BNUSIHNE U3MEHEHWUIA BHYTPEHHMX MIN BHELHUX (PaKTOPOB CUCTEMbI

AHanmampyeT pe3ysibTaTthbl C NpuBrie4eHNEM MaTeMaTU4eCKOro annapara.

5.2 Cucrtema 1 KpuTepum oLeHMBaHUS

LLikana oueHnBaHuA

KpuTtepun oueHnBaHUs chOpMUPOBAHHOCTU KOMMETEHLIMM

YcTHoe cobecenoBaHue

MucbmeHHasn pabota

3a4yTteHo

O6yyvarominca nokasblBaeT [OCTaTOYHbIN
YPOBEHb 3HAHUW OCHOBHbIX (PU3NYECKUX
3aKOHOB, 3aKOHOB (PU3NKM TBEpAoro Tena
N XMMmM3ma TBepAodasHbIX NpeBpaLleHuni,
UX BIMUSHME Ha TexHomnornyeckne u
3KCnnyaTaLuuoHHbIe CBOVCTBa
MaTepuanoB W 3Ha4YeHUe STUX BEMUYMH.
OpueHTUpyeTcsl B OCHOBHbIX MOHATUAX WU
onpeaeneHunsix; ycBowun OCHOBHYI0
nutepatypy. [onyckaeT HesHauyuTernbHble
MOrpeLlHOCT MNpy OTBETax Ha BOMPOCHI
3K3aMeHaLMOHHOro ouneta 7]
OOMONHUTENbHbIE BOMNPOCHI
npenoaaeatens.

Obyuvalowmiics OEeMOHCTPUMpPYET [OCTaTO4YHOE
NMOHMMaHWe  YCNOBUSA  3ajayu,  BrnageHue
HaBblkamu ero aHanuaa, Bbibopa
ONTUMarnbHbIX TemnepaTypHO-BpEMEHHbIX
pPEeXMMOB TEPMUYECKON n XUMUKO-
Tepmuyeckor obpaboTku matepuanoB, yMeHue
npaBunbHO  paccumTaTb  (asoBbIN  COCTaB
UCXOOHbIX WM KOHeYHbIX npoAdyktos. [lonyckaeT
He3Ha4YUTENbHbIE MOrpeLIHOCTU npu
NPMMEHEHUM MaTemaTU4eckoro annapata Ans
peanu3auuu nnaHa pelleHus 3agauyn [Nonyuun
NpaBUIbHbIN oTBeT, HO ncnblTbiBAET
3aTpyLHEHWS C ero nHTepnpeTaumnen.

He 3a4teHo

Obyvarminca He WMMeeT [OCTaTOYHOro
YPOBHS 3HAHWS AWUCLUMMNIWUHBLI;, HE MOXEeT
cchopMynupoBaTb OCHOBHblE hU3MYeckue
3aKOHbI, 3aKOHbI (PM3NKU TBEPAOro Tena u
XMMmn3ama TBepaodasHbiX npeBpaLleHni,
UX BIMMAHWUA Ha  TexHomnormyeckne u
3KCnIyaTauuoHHbIe CBOVCTBA
mMaTtepuanoB; MIOX0 OpUEHTUpPyeTcs B
OCHOBHbIX MOHATMSAX W  onpegeneHusx;
MSIOXO 3HAKOM C OCHOBHOW nMTepaTypowu;
JornyckaeT npuv OTBETE Ha 3K3aMeHe
CyLleCTBEHHble OWNBKM U He MOXeT
YyCTpaHUTb WX Jaxe Mo pPyKOBOACTBOM
npenoaasaTens.

MMonbiTka  CMAMCbIBaHWS,  MCNONb30BaHMWS
HepaspeLlUeHHbIX TEXHUYECKUX YCTPOWCTB
WNnU NOMb30BaHWE MOACKA3KOW Apyroro
yernoBeka

OO6yuvalwmiics He MOXeT npoaHanuanpoBaTb
yCcrnoBue 3afadu, HaMeTUTb MfaH ee peLUeHus,
He cnocobeH npaBuibHO paccuMTaTb Pas3oBbIN
COCTaB UCXOOHbIX W KOHEYHbIX NPOAYKTOB,
HasHaunTb BbLIOOP TemMnepaTypHO-BPEMEHHbIX
pexXvMoB, He BnageeT  MaTemMaTU4ecKkum
annapaTtom. [lpeacrtaBneHne 4yxom paboThl,
OTKa3 OT BbIMNONHEHUS 3a4aHus

5.3 Tunosble KOHTPOJibHbIE 3a4aHusA n/vnu nHble MaTepuanbl, nCnofb3yeMble A5 OLUeHKUN pe3ynbTaToB

obyyeHus

5.3.1 TunoBble KOHTPOSbHbLIE BONPOCHI

Ne n/n

dopMynNnpoBKN BONPOCOB

Cewmectp 2

MeTannbl, Kak OCHOBHbIE KOHCTPYKUMOHHbIE MaTepuarnbl. MoHsTne Kpuctannm4deckoro CtpoeHusa sellecrsa,
arneMeHTapHasa s4erika, OCHOBHbIE TUMbl Kpuctanimn4deckmnx peLeTok, napamMeTpbl SﬂeMeHTapHOVI AYENKHN.

2 Monvmopdunam. AHn3oTponus. MarHMTHble NpeBpaLLeHus.

HecoseplueHCcTBa KpUCTaNNMMYECKOro CTPOEHUS (AedeKTbl KpUCTanIMYeCcKon CTPYKTypbl). X Tunbl v BNusiHue
Ha nokasaTenu CBOWCTB MeTaslfioB U HEMETanIOoB.




4 OcHOBHbIE CBOWCTBA MaTepuanoB: NPOYHOCTb, TBEPAOCTb, yaapHas BA3KOCTb, YCTANOCTHAA NPOYHOCTb.

5 MaKpOCKOMMYEeCKUn 1 MUKPOCKOMMYECKUIA aHanm3 matepunanoB. Bo3amMoOXHOCTU U HasHayeHWe.
Kpucrannusauusa metannos. BnusHne cteneHn nepeoxnaxageHns (CKOpoCTU OXNaxaeHUs) Ha MexaHnyeckme

6 cBoncTtea oTnmBoK. CTpoeHne meTannuyeckoro cnutka. MoandurumposaHme pacnnasa gnst nonyyYeHus
MeNKOKPUCTaNM4eckomn CTpYKTypbl.

7 MpaBuno ¢as MNb6ca, otnnune npasuna das ansa tBepaodasHbix cuctem. MNMpaeuno pelyara u Npaesunno
OTPE3KOB.

8 [dnarpaMmmMa cOCTOsIHWUIA CMITAaBOB C HEOrPaHMYEHHON /MOMHON/ PacTBOPUMOCTbLIO KOMMOHEHTOB. dasbl.
CTpyKTypbI.

9 [narpamma COCTOSIHUI CNNaBoB MexaHn4Yecknx cmecen. dasbl. CTPYyKTypbl.

10 [dnarpamma COCTOSIHUIA CNNaBOB C OrPaHNUYEHHOW PaCTBOPUMOCTLH KOMMNOHEHTOB. Pasbl U CTPYKTYPbI.

11 [narpaMmmMa CcOCTOsIHWUSI CNNaBOB C XMMMUYECKUM coeanHeHneM. ®asbl. CTpyKTypbl.

12 3aBMCMMOCTb NokasaTenern CBOMCTB CNITaBoB OT BuAa guarpamm coctosHus /3akoH H.C. KypHakoBsa/.

13 [dnarpaMmmMa coCTOsIHWS Xenes3o-yrnepos xeneso-LemeHTnT/. PaBHoBecHble hasbl. O6nactu ctanem u
4yryHoB. [pasuno gas. NpaBuno oTpeskos.

14 BrnivsiHue cogepxaHus yrnepoga Ha CBOMCTBa cTanemu.

15 MocTosHHbIE NpUMecK B cTansx. MNpoucxoxaeHne npumecen B ctansx. Oumctka ctanemn oT BpegHbIX
npumecen.

16 CkpbITble npumeck B cTansx. CneyunansHble npumeck B ctansax. OuncTka ctanen ot BpedHbIX NpuMecen.

17 Knaccudumkaumsa cranein — oCHOBHbIE Crocobbl Krnaccudukaumm.

18 Cnocobbl nponsBoacTea cTanu. MapTeHOBCKUIA, KOHBEPTOPHbIN, ariekTpocTany. [JoCTOMHCTBA U HeJoCTaTKu
npoLieccos.

19 Knaccudukaums yrnepoamcTbix cTanen no ka4ectBy U HasHavyeHuo. MapknpoBka yrnepoamcTbiX cTanen.

20 Cnoco6 npoussoacTBa YyryHa. MicxogHoe cbipbe, OCHOBHbIE MapaMeTpbl NpoLEecca JOMEHHOW BbINaBKy
yyryHa.

21 YyryHbl. Bugbl yyryHoB. CBoncTtBa YyryHoB. Knaccudmkaumns 4yryHoB.

29 Cepble 4yryHbl. PasHoBnaHocTn. MapkmnpoBKka cepbix YyryHoB. Popma rpaduta. MeTannuyeckas ocHoBa -
Buabl. CBoncTBa.

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

24 Kputnyeckune To4ku ctanu.

o5 MpeBpalleHne nepeoxnaxgeHHoro aycteHuta B ctanu. MNpoaykTel NpeBpaLleHns nepeoxnaxgeHHoro
ayCcTeHWTa 1 UX CBOWCTBA.

26 HepaBHOBeCHbIE CTPYKTYpbI B CTaNsX.

27 Omxur. Bugbl omxura. Onpeaenenne Temnepartypbl HarpeBa A OTKura ctanu no guarpamme xeneso-
yrnepoga.

28 Omxur nepBoro 1 BToporo poga. TemnepatypHble ycrnosus. Obnactu npuMeHeHus.

29 3akarnka ctanu. Beibop TemnepaTtypbl HarpeBa 1 CKOPOCTM OXIaxaeHus Ansg 3akanku. Kputuyeckasi ckopocTtb
3akanku. CTpykTypa 3akaneHHoun ctany. 3akanMBaeMoCTb U MPOKanuBaemMoCTb CTanu.

30 HenonHas 3akanka ctanu. O6bnacTtu npyuMeHeHus. Beibop TemnepaTypbl HarpeBa 1 CKOPOCTU OXNaXKaeHuWs.

31 MonHas 3akanka crtanu.

32 Cpeabl Anga HarpeBa 1 OxXNaxaeHus ctanemn npu nx 3akarske.

33 Cnoco06bl 3akanku ctanem.

34 Hopmanusaums ctanu. OnpegeneHne Temnepartypbl HarpeBa 1 CKOpocTy oxnaxaeHus. Obnactn npumMmeHeHns
HopMarnuaaumu.

35 OTnyck ctanu. HasHayeHune. BnnsHne Temnepartypbl OTNyCKa Ha CTPYKTYPY U CBOMCTBA CTarnu.

36 OTtnyck ctanu. [Npouecckl, NpoxoAsLwune B 3akaneHHoN ctanu npu otnycke. BnuaHne Temnepartypbl 0Tnycka
Ha CTPYKTYpY M CBOWCTBA CTanwu.

37 OTtnyck ctanu. PasHoBuaHoOCTU oTnycka. [pouecckl, Nponcxoasilimne B 3akaneHHOM CTanu npu oTnycke.
BrnusiHne Temnepatypbl OTNycKka Ha CTPYKTYpPY M CBOWCTBA CTanwu.

38 Yny4yuweHve ctanu. Kakne ctanu aBngaTcs yrydywaeMbiMu.

39 Xumuko-Tepmmdeckas obpaboTka. LiemeHtauus. Ctanu, nogsepraemole LemeHTaumn. CTpykTypa u cBOMCTBa
LemeHToBaHHOro cnosi. OkoHYaTenbHasa TepMmuyeckas n MexaHnyeckas obpaboTtka ctanu nocre LemeHTaumm

40 XumMmunko-tepmmyeckast o6paboTka. AsotupoaHue. Ctanu, nogeepraemMble a30TMPOBaHUIO.

41 Xumuko-Tepmudeckas obpaboTtka. HuTpouemeHTaumsa n NnoBepxXHOCTHas MeTannmsaums.

42 MpokaTtka cTanewn, cnocobbl N X Ha3HaYEHNE.

43 BonoueHue, n3rotoBrneHne NpoBOSIOKK.

44 JlermpoBaHHble cTanu, 0603Ha4YeHNE NErMpyroLLINX 3NIEMEHTOB

45 JlernpoBaHHble cTanu, MapkupoBKa NermpoBaHHbIX MHCTPYMEHTArbHbIX M KOHCTPYKLIMOHHBIX CTanen.

46 CneuuanbHble NerMpoBaHHbIe CTanu: aBToMaTHbIE, ANEKTPOTEXHUYECKNE, BbICTPOpEXYLLNE, MU3HOCOCTOMKME




47 YrnepogucTele ctany o6bIKHOBEHHOTO KadecTsa. MpuHumnbl MapkmpoBku. OBnactu NpuMeHeHUs.

48 KauyecTBeHHbIe 1 BbICOKOKAaYeCTBEHHbIE YINEepoaUCTbie KOHCTPYKLMOHHbIE cTann. MapkupoBka, obnacTtu
NPUMEHEHMS.

49 BnvsiHne cogepxaHusi cepbl 1 pocdopa Ha MexaHUYeCcKne xapakTepUCTUKN KOHCTPYKLWMOHHBIX CTanewn.

50 OCHOBvaIe NPUHLUMMBI MapKMPOBKU KOHCTPYKLUMOHHBIX YINEPOANCTbIX Y KOHCTPYKLMOHHbLIX TErMpoBaHHbIX
cTanemn.

51 KayecTBeHHbIe 1 BbICOKOKaYeCTBEHHbIE YrIepoaucTble MHCTPYMEHTarnbHbIe CTanu.

50 OcHoBHble NervpytoLL1e SMemMeHTbl, o6ecneqv|Batou4me )KapOCTOMKOCTb U Xaponpo4HOCTb cTanen. Metoapbl
OLIEHKU XXapOCTOMKOCTHU U XapOnpoYHOCTU CTarnen.

53 OCHOBHvae KpUTEPUI %apONpOYHOCTH 1 KapocToMKOCTU. [MpuMepbl NErMPOBaHHbIX XapOonpoYHbIX 1
XKapoCToMKuNX cTtanen u cnnasoB. O6nacT X NPUMEHEHUS.

54 MHcTpymeHTanbHble MaTepuarnsl BbICOKOW TBEPAOCTU: MeTannokepaMmmyeckue, MxX MapKkMpoBKa;
MUHeparnokepaMmyeckue pexyLine MHCTPYMeHTanbHble Matepuans.

55 LUtamnosble ctanu. CTtanu Ans XonogHon u ropsyen Wwramnosku. Tepmuyeckas obpaboTtka. Mapku ctanen.

56 BbicTpopexyLime ctanu, HasHavyeHue, NokasaTenun CBOMCTB, TepMmnyeckasd obpaboTka.

57 M3HococTonkme cTanu, TUnbl U3HOCOCTOMKUX CTanemn.

58 KoTenbHble ctanu.

59 KoppoanoHHo-cTolKne cTanu. BrnivaHue nermpyowmx aneMeHToB. XpoOMUCTbIE 1 XPOMOHUKENEBbLIE CTanw.
MexkpucTannuTHas Kopposusi.

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

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

62 JlntenHole natyHu. MpuHumMnsl MmapkmpoBku. O6nacT NpUMeEHeHUS.

63 BpoH3bI NuTElHbIE 1 ,u,eq)opMMdeMHe. MpuHUMNbl MapknupoBku. Mpumepsl Mapok 6poH3. TepMmuyeckas
obpaboTka. MexaHn4eckue cBoWCTBa.

64 TuTaH u ero cBONCTBa. TUTaHOBLIE crnasbl. Knaccudukaumsa TMTaHoBbIX cnnaBoB. TepMmuyeckas o6paboTka
TUTaHOBbIX CMnaBoB. MexaHu4eckne CBOWCTBA.

65 AnOMUHUIA 1 ero cnnasbl. CBOIZICTBa antomuHus. Knaccmndukaums antoMmHneBbix cnnasoB. Mapku. Cocrtas.
Tepmunyeckas obpaboTka. CBoncTaa.

66 JlntenHble antommHueBble cnnasbl. Mapkuposka. Tepmuyeckasa obpaboTka. MexaHu4eckue cBoMCTBa.

67 Hedopmnpyemble anoOMVNHNEBbIE CraBbl. Knaccudpukaumsa. Mapkuposka. Tepmuyeckas 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 CBOMCTBA MarHMEBbLIX CMaBOB.

70 HemeTannuyeckue matepuansl. OCHOBHble BUALI. nacTmaccsl, ux knaccudgukaumsi, coctaebl, 0b6nactm
NPUMEHEHMS.

71 MopouwkoBas meTannyprus. lNopoLukoBble MaTepuarnbl, NMOHATUE MOPUCTOCTU.

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

73 BnusiHne matepuana n o6beMHoM 40nuM nop Ha ob6nacTv NPUMMEHEHWS MOPOLLKOBLIX MaTepuaros.

5.3.2 TunoBble TecToBble 3afaHunsA

He npeaycmoTpeHo

5.3.3 TunoBble NpPaKTUKO-OPUEHTUPOBaHHbIE 3afaHusA (3agayvm, Kemcbl)

Ne1

1. HapucoBatb gmarpammy COCTOSIHMSI CMfaBOB C HEOrpaHWYEHHOW PacCTBOPUMOCTbIO KOMMOHEHTOB B
TBEpAOM cocTosiHUK Ans cnnasa ¢ 50% B.

2. Yka3aTb BO Bcex 06nacTtax guarpaMmbl ¢oa3oBbIi COCTaB.

3. YKkasaTb BO BCex 06nacTax guMarpaMmbl CTPYKTYPHbIA COCTaB.

4. [na cnnaea ¢ cogepxaHvem 20% B:

- onpefenuTb coctae a3 B crnnaee 4118 Moboi TOUKM MexXay NMKBUOYCOM U CONuayCcoM;
-onpeaennTb KOSIMYECTBO Kaxxaon n3 ¢gas anst TOn e TOYKM.

Ne2 PacwundpoBaTb ykazaHHble MapKu:
Y10A

18XI'T

P9

C4y10

T15K6




5.4 MeTogn4yeckue matepuansl, onpegensiowme npoueaypbl OLLleHUBAHUA pe3ynbTaToB 00y4YeHus
5.4.1 YcnoBua gonycka obyyvarowerocsi K npoMexXyTo4yHOM aTTecTtaumm u Nnopsaaok NMMKBUAALUK akageMn4ecKkomn
3a0/KeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO
«[MonoxeHne 0 NPOBeAEHUN TEKYLLErO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm oby4daroLmxcs»

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm no gUCUmnimHe

YcTHasa + MNMncbmeHHasn + KomnbloTepHOE TeCcTUpoBaHme NHasa

5.4.3 Oco6eHHOCTU NpoBeAEHUsI MPOMEXYTOYHOW aTTecTauum no AUcUmUnnnHe

. B0O3MOXHOCTb MOMb30BaTLCS KanbKynsaTOPOM;
. Bpewmsi Ha nogrotoBky oTBeTa no 6unety 50 MuHyT.

6. YHEBHO-METOANYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLUIUNITUHDI
6.1 YyebHana nutepaTtypa

ABTOp 3arnasue | N3patenscTBo | "op wspaHus | Cceblinka

6.1.1 OcHoBHas y4ye6GHas nuTepaTypa

CornHues, tO. M., | MaTtepnanoBeaeHune Cankr-MNeTen6vor http://www.iprbooksh
Mpsxui, E. W, xmmmsnriwyp ' 2020 op.ru/97813.html
ConHuesa, HO. IN.
6.1.2 [lononHuTenbHasa y4ebHas nutepartypa
NH. TennyxuH, B.I'.|MaTtepnanoBeneHne [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. ponsiHoB [u gap.] |MaTepuanoBsegeHue [TekcT]: M-Bo obpasoBaHus 1 http://nizrp.narod.ru/
y4yeBHO-MeToaMnYECKOE Hayku PO, BLUT3 2017 metod/kaftmim/9_5.
nocobue Kk npaktudeckum w|  CMGFYNTH. — CM6.: pdf
nabopaTopHbIM 3aHATUSAM BLUIT3 Ccnerynta

6.2 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/

6.3 Mepe4veHb NULEH3NOHHOIo U CBOGOAHO pacnpoCTPaHAeMOoro NporpaMMHOro obecneyeHus
MicrosoftOfficeProfessional 2013

6.4 OnucaHmne MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXOAUMOMN ANA OCYLLEeCTBNEeHUA o6pa3oBaTenibHOro
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




