MuHMCTEPCTBO Hayku 1 Bbicllero obpasoaHusa Poccuiickon ®enepaunm
begepanbHoe rocyfapcTBeHHoe boaxeTHoe obpasoBaTenbHOe yupexaeHue
BbICLLIEr0 0Opa3oBaHus
«CaHkT-lNeTepbyprckmii rocygapCTBEHHbIN YHUBEPCUTET NPOMbBILLIIEHHBIX TEXHOMNOMMNA N An3anHay
(cnerynrtn)

YTBEPXOARO
OupekTtop BLUTS

JAOKYMEHT IOJIMACAH

IEKTPOHHOM IOAIMCHIO
CBEJEHHJ O CEPTHS®HKATE 31

: 7d15h d31dcb1847af0d7d99b71867218b21

Ceprag

Iasex

Y
| Aeficreurenen: ¢ 11.02.2020 mo 31.12.2022
N\

Pa6o4yasa nporpamma AUCLUNNUHbDI

[ B1.0.23

Y4yebHbIi nnaH:

Kadenpa:

[ 22 ]

®roC3++b130301-1_19-14.plx

MaTepmanoae,ueHVlﬂ N TEXHOJNOrMN MallMHOCTPOEHUA

| MaTepmanoseneHme, TEXHOJIONMN KOHCTPYKUMOHHbIX MaTtepurarnoB

HanpasneHve noarotoBku:
(cneuunanbHOCTL)

Mpodmnb noaroToBku:
(cneunanmsaums)

YpoBeHb 06pa3oBaHus:

dopma oby4yeHus:

MnaH yye6HOro npouecca

13.03.01 TennoaHepreTnka n TEMOTEXHUKA

npOMbIUJJ'IeHHaﬂ TENNo3HepreTuka

b6akanaspuar

OYHad

KoHTakTHasa paboTta obyyarowmxcs N
Tpynoé dopma
Cemectp Cam. | KoHTpons, MKOCTE NPOMEXYTOUHOIA
(kypc ona 3A0) MpakT. J1a0. paboTta yac. ’
Texumm 3aHATUA 3aHATUSA SET arrectauim
3 YT 34 17 17 75,75 0,25 4 3aver
PO 34 17 17 75,75 0,25 4
Vroro ML 34 17 17 75,75 0,25 4
PNa 34 17 17 75,75 0,25 4

CaHkT-lNeTepbypr

2019




Pabouas nporpamma AnCUMNIMHBLI COCTaBNEHa B COOTBETCTBMM C heaeparbHbiM rocyaapCTBEHHbIM 0Opa3oBaTENbHbIM
CTaHgapToM Bbicliero obpasoBaHuss no HanpasneHuto noarotoBkn 13.03.01 TennosHepreTMka W TENIOTEXHUKA,
YyTBEPXAEHHBIM Npuka3om MuHuctepctBa obpasoBaHus 1 Hayku Poccuinckon ®egepaumm ot 28.02.2018 r. Ne 143

CocraButenb (K):
KaHomaaTt xumMuyeckux Hayk, 3aBeaytowmm kadenpon
CcTapLuMi npenogaBaTerb

or Kad)ep,pbl cocTaBuTena:

3asegyowmnn kacdegpon matepunanoBegeHus u TeXHONormm
MaLLUMHOCTPOEHNSI

Ot BbINycKkatoLLen kacdeapsi:
3asegyowun kagegpom

MeToguyecknin otaen:

Esnooknmos A.H.
Kykosa M.H.

Esnooknmos A.H.

CmopoguH C.H.



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb ancumnnmubl: ChopmMmupoBaTtb KOMNETEHUMM oby4yatoLlerocs B 06nactm TeEXHUYECKUX MaTepUanos,
cnocobax vx nonyyeHust, hopMUpOBaHMS 3aroTOBOK M AeTarnein, 0 3aBUCMMOCTU CBONCTB MaTepUanoB OT UX CTPOEHUS, O
cnocobax AOCTUXKEHMS ONTUMAalbHbLIX CBONCTB, O 3aBUCMMOCTM CBOWCTB OT YCIOBWUIA SKCMyaTaumm.

1.2 3apaum gUCUUNNUHDI:

» PaccMoTpeTb MaTepuanoBegyeckme acnekTbl paumMoHanbHOro Bbibopa KOHCTPYKLMOHHBIX MaTepuarnoB Ncxoas
13 YCrOBWIA 3KCMyaTauuu.

» PackpbIiTb NPUHLMMbLI HAy4HOro noaxoda K BbIOOpYy MaTepuarnoB Ans U3rOTOBMEHWsS] TEMNIOBbLIX 3HEpPro-
annapaToB 1 KOHCTpyKumn B LIBIT.

 [lpogemMoHCTpMpoBaTb OCODEHHOCTU BIUSHMA 3aBUCUMOCTU XMMMYECKOrO CocTaBa, (0a3oBOW CTPYKTYpbI
MaTepuana Ha ero TEXHONMOMMYECKME 1 SKCNIyaTauMOHHbIE XapaKTEPUCTUKN.

1.3 TpeboBaHuA K NnpeaBapuTeNibLHOM NOAroToBKe OOy4aloLerocs:

MpenBapuTenbHas NOAroTOBKA NpeanonaraeT co3aaHne OCHOBbI ANst POPMUPOBaHMS KOMMNETEHUNIA, YKa3aHHbIX
B M. 2, MPU N3y4eHUN ANCLUMIINH:

MaTtemaTuka

dusnka
Xumus

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMIINHDbI

OlK-4: CnocobeH yuunTbiBaTb cBOMCTBa KOHCTPYKLUMOHHbIX MaTepuanoB B TeNJIOTeEXHU4YeCKUX pacyeTax Cc
y4yeTOM AMHaAMUNYEeCKUX U TenNnoBbIX HAarpy3okK

3HaTb: UCTOYHMKN nony4yeHus Cl'lpaBO‘-IHOIZ I/IH(bOpMaLI,I/II/I MO KOHCTPYKUMOHHBIM MaTtepunanam n nx CBOWCTBaM; OCHOBHbIE
KOHCTPYKUMOHHbIE MaTepunarbl, NpUMeHAeMble B TEMNIO3HePreTuke n TenfioTexHnke, X CTPYKTypy U CBOWCTBA; NpUHUUNbI
MapPKUPOBKUN KOHCTPYKLUMOHHbIX MatepuarioB; MeToAdbl O6pa6OTKVI N NX BIMSIHWE Ha CBOWCTBA MmaTepuanos

YmeTtb: onpenenAaTb CTPYKTYpy WU cBoncTBa KOHCTPYKUMOHHbLIX MatepuanoB no 3adaHHbIM METOOUKaM; BbI6VIpaTb
KOHCTPYKUMOHHbIE MaTtepuasnbl B COOTBETCTBUU C TpeGyeMblMM XapakTepuctukamMmm Ond Mcnosib3oBaHUA B obnactu
ﬂpO(beCCVIOHaJ'IbHOIZ AEATENIbHOCTHU.

BnapeTtb: HaBbikamu yyeTa CBOWNCTB KOHCTPYKUMOHHBLIX MaTepnrasnoB B TEMJIOTEXHNYECKMNX pacyeTax

3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas paboTta

=5 MHHOBa dopma

HaumeHoBaHwue v cogepxaHue pasgenos, | § 2 g CP H- P
Tem 1 vieh - s 94 ek Mp. Na6. OopMmbI | Tekylero
y4eObHbIX 3aHATUI 3 29 (4achbl) -

G £ | (yacel) | (wacel) | (4achkl) 3aHATUN | KOHTpONs
Pasgen 1. O6bwwasn Teopus
MaTepuanoBefeHns
Tema 1. ATOMHO-KpUcTannmyeckoe
CTPOEHNEe MeTanmnos
CBefeHuss O BHYTPEHHEM  CTPOEHUM, 3 n
OedekTax n cBoncTBax marepuanos. Tunbl > > 3 r
KPUCTaNNUYecknux peLeTok MeTarnsos.
Monumopdunam. AHnsoTponus.
JlabopaTtopHaa pab6ota Ne1 WN3mepeHune
TBEPAOCTM MaTepuManoB




Tema 2. ®a3oBO-CTPYKTYPHbLIN  COCTaB
CMraBoB

3akoHOMepHOCTH KpucTannusaumm
mMaTepuanoB. TepMuHbl Teopwuu ChaBoB:
KOMMOHEHT, cuctemMa, ¢asa, CTpyKTypa.
TunoBble AuMarpaMmbl COCTOSIHWS: CMiaBOB-
MEeXaHW4YeCKNX CMecen, TBepablX pacTBOPOB,
c orpaHnyeHHom pacTBOPMMOCTbIO
KOMMOHEHTOB, C XMMWUYECKUM COELVHEHUEM,
C nonumopdHbIM NpeBpallerHvem. Mpasuno
¢da3. [lpaBuno oTpe3koB. OBTEKTMKA.
OeTekTong. CBA3b CBONCTB CMNaBoB C BUAOM
avarpamm COCTOSHUIN KOMMOHEHTOB.
JlabopaTopHas paboTta Ne2
MakpocKonu4eckUin ”n  MUKPOCKOMNYECKNIA
aHanusbl MeTansnos

JlabopaTtopHass pabota Ne3 OnpepeneHue
KPUTUYECKNX TOYEK

JlabopaTtopHas pabota Ned CrpykTypbl

CONAROR CRUHELI-CVVDLMA

Paspen 2. Keneso 1 cnnasBbl Ha ero ocHoBe

Tema 3. [dunarpamma COCTOSIHUS ChaBoOB
Keneso — LLEMEeHTUT.

[unarpamma COCTOSIHMS CMaBOB KEene3o —
uemeHTnT. ®asbl. PasoBble NpeBpaLLEHUS.

Tema 4. CTpyKTypbl CTanemn n 4yryHos.
Yrnepoguctele ctanu.  TexHomornyeckue
nobaBku " BpedHble npuMecHm.
Knaccudvkaums yrnepoaucTtbix ctanen no
KayecTBy, coOepXaHuo  yrmepoga W
HasHa4yeHuIo. MpuHUMMBI MapKUPOBKM
YrNepoOAnCTLIX CTanen.

Knaccudukauusa cepbix 4yryHoB no dopme
rpacOUTHBIX BKITHOYEHWA N METanIMyYeckon
ocHoBe. MapkMpoBKka CcepbIX  YYryHoB.
CeowucTBa.

JlabopaTtopHas pabota Ne5 [Qunarpamma
COCTOSIHVISA CMNABOB XEene3o-LUeMeHTUT

Tema 5. [Oedopmauus wn Tepmuyeckasd
o6paboTka MeTannnMyecknx MaTtepuanos
Hedopmaunsa mMeTannmMyeckux mMatepuarnos.
Haknen. Onpepenexune NOHATUSA
Tepmudeckon obpaboTku. Cwmsardarowasa u
yrpoyHsiowaa TepMmuyeckad obpaboTtka.
Omxur u Hopmanusaums. Bugbl omxura. Llenn
omxura. 3akanka ctanu. lNMonHasa u He nonHas
3akanka. Kputunyeckass CKOpOCTb 3akarikw.
3aBUCUMOCTb CTPYKTYpPbl CTanu OT CKOPOCTU
OXNaXOEHNst U3 ayCTEHWTHOrO COCTOSIHUS.
lMpokanvBaeMoCTb 1 3aKanvBaemoCTb.
Otnyck. Buagbl otnycka.  3aBMCUMOCTb
CTPYKTYpbl 1 CBOWNCTB CTanu oT TemnepaTtypbl
oTnycka. XUMMUKO-TEXHMYeckass o0b6paboTka
cTanu.

JlabopaTtopHas pabota Ne6 CrpykTypbl
OTOXOKEHHbIX CTanen

JlabopaTtopHas pabota Ne7 CrpykTypbl
3aKaneHHbIX cTanemn

JlabopatopHas pabota Ne8 CrpykTypbl

COonKIX UVIVHOR

K.J1,0




Tema 6. ObLime cBeaeHNss O NerMpoBaHHbIX
cTansx

Hepoctatkm  yrnepogucTbix  ctanem u
npeumyLlecTsa NerMpoBaHHbIX.
BaanmopencTeme nermpyowmnx arnemMeHToB C
yrnepogom. BnusHue nernpyoLLmx
3M1EMEHTOB Ha NONMMOpPMHbIE NPeBpaLLeHNs,
npespaLleHne nepeoxnaxgeHHoro
aycTeHuTa, NpoKanMBaemMoCTb.
Knaccucpukauusa  nerMpoBaHHbIX — CTanew.
MapkupoBka. >Kaponpo4HocTb "
OKanMHOCTOWMKOCTb. Kputepum
Kaponpo4yHOCTU: AnuTeNbHas MPOYHOCTb,
nonsyyecTb. BrnusHue NervpyroLmnx
3N1EMEHTOB Ha )KapOnpoOYHOCTb "
OKanMHOCTONKOCTb. Tennoyctonymeble,
KaponpoyHble W OKalMHOCTOWKME CcTanu.

>KaponpouHble cnnaebl. CocTaBbl. CBOWCTBA.
O6nacTu nbumeHeHunga

Tema 7. KOHCTpYKUMOHHbIE cTanu obLiero
HasHa4yeHus

KOHCTPYKUNOHHbIE cTanm obLero
HasHayeHus:  ynydwaemble, MNPYXWHHbIE,
NnoABepXeHHble NMOBEPXHOCTHOMY
YNPOYHEHWIO, cTpouTerbHbIE. Mapku.
CeowicTBa. NpumeHeHue.

Tema 8. KOHCTPYKUNOHHbIE cTtanm

crneumarnbHOro HasHa4yeHus

>Kaponpo4yHocTb " OKaNMHOCTONKOCTb.
Kputepum  XaponpoyHOCTW:  gnuTenbHas
NMPOYHOCTb, non3y4ecTb. Brivanune
NErnpyoLwWmx 3N1EMEHTOB Ha XapOoMnpOYHOCTb
W  OKanMHOCTOMKOCTb. TennoycTtonymBsble,
KaponpoyHble W OKaNUMHOCTOMKME CTanwu.
>KaponpouHble cnnasbl. CocTaebl. CBOMCTBA.
O6nacTn NPUMEHEHWS.

Tema 9. Ctanm wn cnnaeBbl C 0cCoObbIMU
dM3MYECKMMIN CBONCTBAMMU

Kopo3noHHo-cTOMKMe cranu. Mapku.
HasHaueHue. CsolicTBa. HoBble
MeTannuyeckne Marepuansl.

MapTeHuctoctapetowme ctann. Cnnasbl
namsitu opmsl.

Pasgen 3. LiBeTHble meTannbl M cnnasbl,
WHCTpPYMEHTarnbHbIe Marepuansl,
KOMMNO3ULMOHHbIE MaTepuansi

Tema 10. Tspkenble UBETHblIE MeTansbl

Megb n ee ceorctBa. O6nacTb NpUMEHEHUs.
Cnnaebl  meau. [lpvHUMMBI  MapKUPOBKM
MedHbIX cnnasoB. JlatyHu. Knaccudpumkauma
natyHen no cTpyktype. [edopmunpyembie u
nuTenHble natyHn. Mapkm naTyHemn, coctasbl,
ceoncTtBa. [lpumeHeHue naTyHen. BpoH3bI.
Bugbl GpoH3: 0NOBAHWUCTBIE, antOMUHUEBDIE,
CINOXHOro XMMUYeCKoro coctasa. JIutenHole u
nedopmunpyemble 6poH3bl. Mapkn, coctassbl,
CBOWNCTBA, obnactu NPUMEHEHNSI.
AHTUDPUKLNOHHBIE cnnasbl.
Knaccudukaums.

2 10
0,5 8
2 8
6

o,
0,5 6




Tema 11. lerkne uBeTHble MeTanmbl

TwutaH. CBoricTBa TUTaHa. [a3oHachblleHne
TutaHa. TwutaHoBble cnnaBbl. CocTaBbl.
CaolicTea. O6nactu NPUMEHEHMS.
AntoMunHUM 1 ero ceoncTea. AnNtOMMHUEBLIE
cnnasbl: aedopmupyemble, He
YNPOYHSAEMble TepMUYeckon obpaboTkon;
NUTENHblIE N KOBO4YHble. Mapku, cocTaBbl
cBoNCTBa, obnactu npuMmeHeHus. MarHui n
ero  CBOWCTBa. MarHueBble  cnnasbl.
JlutenHole n gedopmupyemble MarHMeBble
cnnaebl. Mapkn, cocTaBbl, CBOWCTBa,
obnacTtu NpUMeHeHUs.

Tema 12. NHCTpyMeHTanbHble MaTepuansl,
KOMMO3WLMOHHbIE MaTepuansl

TpeboBaHus npegbsBnsieMsle K
WHCTPYMEHTasbHbIM MaTepuanam.
Knaccudmkaums " MapK1upoBKa
WHCTPYMEHTalbHbIX mMaTepuanos.
Yrnepoauctble M HU3KONErmpoBaHHble
ctanu. BeicTpopexywmne crtanu. Teepable
cnnaebl. CocTaBbl, TepMuyeckas obpaboTka
WHCTPYMEHTalbHbIX MaTepuanos.
KomnosunumnoHHble matepumans.
JlabopaTtopHass pab6ota Ne9 CrpykTypbl
ObICTPODEXVLUNX CTaNen

WUtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npomexyToyHas
atTectauus (3aver)

1 4,75

34

13

17 75,75

0,25

Bcero koHTakTHas pa6ota u CP no
AvcuMnvHe

68,25

75,75

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM NiaHoM He NpesycMOTPeHo

5. ®OH[1 OLIEHO4HbIX CPEACTB A5 MPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUU
5.1 OnucaHue nokasatenen, KpUTepueB U CUCTEMbI OLlEHMBAHUA pe3yrbTaToB 06y4yeHus

5.1.1 NMokasaTtenu oueHMBaHUA

Kog HavmeHoBaHWe OLuEeHOYHOro
MokasaTenu oueHnBaHWsa pesynbTaToB 0by4veHus
KoMneTeHumnn cpeacTtea
1) JeMoHCTpupyeT 3HaHWe MEeTOAMKUM pacyeTa [OBYXKOMMOHEHTHbIX
AunarpaMmm a3oBblX paBHOBECUN.
2)  [leMOHCTpupyeT OCHOBbI WCMOMb30BaHUSA MUKPOCKOMNUYeckoro|Bomnpockl YCTHOrO
OnK-4 aHanusa ¢a3oBOro coctasa Matepuana B OTpakeHHOM cBeTe. cobecenoBaHus

3) OueHuBaeT BRMSHWE W3MEHEHWA BHYTPEHHUX WNAM BHeLWHuX|Tunosble npaKkTuKo-
akTopoB cUCTEMbI Ha ha3oBbIN COCTAaB. OpUEHTMPOBaHHbIE 3aaHus
AHanuaupyeT pesynbTaTbl C MpUBMEYEHMEM MaTeEMaTUYECKOro
annapara

5.1.2 Cucrtema u KpuTEpPUN OLLEHUBaHUSA

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTI KOMMETEHLMI

LWkana oueHnBaHus

YcTHoe cobecenoBaHme

MucbmeHHas paboTa

3auTeHo

OO6yuvatowmincsa nokasbiBaeT L4OCTATOUHbIN
YPOBEHb 3HAHWA OCHOBHbIX (PU3NYECKUX
3aKOHOB, 3aKOHOB (hM3NKK TBEPAOro Tena
N XMMU3Ma TBepAodasHbIX NpeBpaLLeHni,
UX BIUAAHWE Ha TexHonornvyeckne u
3KcnnyaTaumoHHbIe cBolcTBa
MaTepuarioB U 3Ha4YeHue 3TUX BENUYUH.
OpWeHTUpyeTCs B OCHOBHBIX MOHATUSIX U
onpepenexHusx; ycBoun OCHOBHYIO
nuTepatypy. [onyckaeT He3HaunTenbHble
MorpeLLHoCT Npu

O6yvatoLnincs  OeMOHCTPUPYET [0CTaTouHOoe
MOHMMaHWe YCNoBWS  3ajadu, BrafgeHue
HaBblKaMK1 ero aHanusa, BbI6opa onTUMarbHbIX
TemnepaTypHO-BPEMEHHbIX PEXMMOB
TEPMMUYECKON " XMMUKO-TEPMUYECKOA
06paboTkn MaTepuarnos, YMEHWe MpPaBUNbHO
paccunMTaTh (a3oBblii  COCTAB  WUCXOAHbLIX W
KOHEYHbIX NPOLYKTOB. [Honyckaet
He3HauUTernbHbIE MOrpeLIHoCTy npw
NPYMEHeHUM MaTemaTU4ecKoro annapaTa Aans
peanu3aumu nnaHa peweHuns 3agadv Monyuun




ouneTa "
BOMpPOChI

oTBeTax Ha
pononHuTenbHble
npenogasarens.

BOMNPOChHI

ﬂpaBI/IJ'IbeIIZ OTBeT, HO UcnbiTblBaeT
3aTpygHEeHunAa ¢ ero MHTepnpeTaumeVl.

He 3auTteHo

OO6yyalolmitics He WMeeT [OCTaTOYHOro
YPOBHSl 3HAHWUS OWCLMMIIMHBI, HE MOXEeT
cchopMynMpoBaTb OCHOBHbIE hUsnYeckue
3aKOHbI, 3aKOHbI (OU3MKM TBEPAOro Tena u
XMMU3Ma TBepA0da3HbIX NpeBpaLleHuii, Ux
BINUSIHUS! Ha  TeXHosoruyeckue "
3KCMnyaTauuoHHble cBolicTBa
mMaTepuasioB; MIOXO OPUEHTUpyeTCs B
OCHOBHbIX MOHATUAX W ONpefereHusx;
Mroxo 3HaKOM C OCHOBHOW NUTepaTypou;
JonyckaeT nMpu OTBETE Ha 3k3aMeHe
CYLEeCTBEHHble OWMWOKM U He MOXeT

Obyvalowminca He MOXeT MpoaHanu3vMpoBaTb
ycroBsue 3agadn, HaMmeTUTb NNaH ee peLUeHws,
He cnocobeH NpaBuMbHO paccyMTaTb Pa3oBbI
COCTaB WCXOLHbIX W KOHEYHbIX MPOAYKTOB,
Has3Ha4UTbL BbIOOP TemnepaTypHO-BPEMEHHbIX
pexumoB, He BrnageeT MaTeMaTUYeCKUMm
annapatom. [lpencTtaBneHne 4dyxow pabdoThl,

YCTPaHUTb WX Oaxe MNof PYKOBOACTBOM
npenoaasaTens.

MonbiTka CnNUCbIBaHWSA, WCMOMb30BaHUA
HepaspeLIeHHbIX TEXHUYECKUX YCTPOWCTB
WM Nonb3oBaHMe MOACKA3KOW ApYyroro
yenoseka

OTKa3 OT BbINOJIHEHNA 3aaHUA

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UM UHble MaTepuarnbl, HeO6XxoAMMble AN OLeHKU 3HAHUW, YMEHUH,
HaBbIKOB U (MNN) onbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | ®dopmMynnpoBKU BONPOCOB
Cemectp 3

1 BnvsiHne matepuana n o6bemMHon Jonun nop Ha obnacTn NpMMEHEHUs NOPOLLKOBLIX MaTepuaros.

2 KomnosuumoHHble matepuansl. MaTtpuua n HanonHutenb. CBoncTBa KOMMNO3MTOB. [1prMeHeHne KOMMO31TOB.

3 Mopowkoas meTannyprus. MNopoLwkoBble MaTepuarnbl, MOHATUE NOPUCTOCTH.

4 HemeTannuyeckne matepmansl. OCHOBHble BUAbIl. [nactmaccsl, ux knaccndukaums, coctaBbl, 06ractm
NPUMEHEHMS.

5 Koppo31oHHO-CToNKMe cTanu. BnvaHue nervpyowmnx afemMeHToB. XpOMUCTbIE U XPOMOHUKENEBbIE CTarsw.
MexkpuctannutHasa Koppo3susi.

6 KoTernbHble cTanu.

7 M3HococToMKue cTtanm, TUnbl UIBHOCOCTONKNX CTanen.

8 BeicTpopexyLume cTanu, HasHavyeHue, NokasaTenu CBOMCTB, TepMuyeckasi obpaboTka.

9 LLitamnoBele ctann. CTanu Ans XornoaHoW 1 ropsident wtamnoBku. Tepmudeckas obpaboTka. Mapku ctanei.

10 MHcTpyMeHTanbHble MaTepuarnbl BbICOKOM TBEPAOCTU: METANNOKEPaMUYECKNE, UX MAPKUPOBKA;
MUHepanokepamu4yeckme pexyLimne MHCTpyYMeHTanbHble MaTepuansi.

11 Marnuin n ero ceonctsa. JIutenHole n gedopMmpyemble cnnaebl MarHms. Tepmudeckas obpaboTka.
MexaHnyeckune CBOMCTBa MarHMeBbIX CN1aBoB.

12 BbicokonpoyHble antoMuHuneBble cnnaebl. Mapku. CoctaB. Tepmuyeckas obpaboTtka. MexaHuueckune
CBOWCTBA.

13 Hedopmupyemble antommHmeBble cnnasbl. Knaccndukauns. Mapkmpoka. Tepmudeckas obpaboTka.
MexaHnyeckune cBoncTBa.

14 JlntenHble antoMuHueBble cnnaebl. MapkupoBka. Tepmuyeckas obpaboTtka. MexaHudeckne cBolcTea.

15 AntomuHuiA 1 ero cnnaebl. CBoncTea antoMmHms. Knaccndukaums antoMmHueBbix cnnasoB. Mapku. Coctas.
Tepmuyeckas obpaboTka. CBoMCTBA.

16 TuTaH 1 ero ceorcTBa. TuTaHoBble cnnaebl. Knaccndukauma TMTaHoBbiX cnnaeBoB. Tepmuyeckas obpaboTka
TUTaHOBbLIX cnnaBoB. MexaHnyeckne CBOMCTBA.

17 BpoH3bl nuTelHble 1 gedopmupyemsle. MNpuHUMnLl MapknpoBku. [Nprmepbl Mapok 6poH3. Tepmuyeckas
obpaboTka. MexaHn4yeckune CBOMCTBA.

18 JlnTeriHble natyHu. MpuHUMNBLI MapkmMpoBkyu. O6nacT NPUMEHEHMUS.

19 JlatyHn. edopmunpyemblie natyHn. Coctas. MapkupoBka. Tepmunyeckast obpaboTtka. MexaHuyeckmne
CBOWNCTBA.

20 Megb 1 ee ceoricTBa. O6nacti npumeHeHusi. Knaccudpukaumsa n mapkmpoBka MegHbIx cnnaeoB. O6nacTtu
NPUMEHEHMSA MEOHbIX CMNaBOB.

21 BornoyeHune, nsrotoBneHne npoBOSIOKN.

22 MpokaTka cTanen, cnocobbl M NX HasHayYeHue.

23 | Xumuko-Tepmuyeckasn obpaboTtka. HUTpoueMeHTaLmsa n NOBEpXHOCTHAst MeTannmaaums.

24 | Xumuko-Tepmuyeckasn obpaboTka. AzoTupoBaHue. Ctanu, nogsepraemble a3oTUPOBAHMIO.




XuMuko-Tepmmnyeckas obpabotka. LiemeHnTtaumsa. Ctanu, noagsepraemble LemeHTaummn. CTpykTypa U CBOMCTBA

25 LemeHToBaHHOro crnosi. OkoH4YaTenbHasa TepMmyeckasl 1 MexaHumdeckas obpaboTtka cTanu nocne LemMmeHTauum

26 Ynydwenue ctanu. Kakve ctanu aBnsoTcsa yrnydywaembiMu.

27 Otnyck ctanu. PasHoBMagHOCTU oTnycKa. I'Ipoueccnal,unpomcxo,q;lu.me B 3aKaNnleHHOW cTanu npu oTnycke.
BrnvaHvne Temnepatypbl 0TNycKa Ha CTPYKTYPY U CBOWCTBA CTanw.

o8 Otnyck ctanu. I'Ip0|:|,eccu, npoxogsiume B 3akarneHHOn cTanu npu otnycke. BnnaHue Temnepatypbl oTrnycka
Ha CTPYKTYpY 1 CBOWCTBA CTanw.

29 Otnyck ctanu. HasHaveHue. BnusaHne Temnepatypbl OTycka Ha CTPYKTYPY U CBOMCTBA CTarnu.

30 Hopmanusauusa ctanu. OnpegeneHve TemnepaTypbl Harpesa 1 CKopocTu oxnaxaeHud. Obnactn npuMmeHeHns
HopManusaLmm.

31 Cnocobbl 3akanku ctanen.

32 Cpegbl 4nst HarpeBa 1 OXNaXaeHUs cTanemn npu nx 3akarke.

33 MonHasa 3akanka ctanu.

34 HenonHasa 3akanka cranu. O6nactn npumeHeHusi. Boibop TeMnepaTypbl HarpeBa U CKOPOCTU OXNaX4eHWUs.

35 3akanka ctanu. Beibop TemnepaTypbl Harpesa 1 CKOPOCTU OXMNaXKAEHMUA ANA 3aKamnki. Kputnyeckasi ckopocTb
3akanku. CTpyKTypa 3akaneHHon ctanu. 3akanmsaemoCTb 1 NPOKanvMBaemMoCTb CTanwu.

36 OTxur nepBoro 1 BTOporo poaa. TemnepaTypHble ycnosusi. O6rnact npuMeHeHus.

37 Omxur. Bugbl omxkura. OnpegeneHve TemnepaTypbl Harpesa Ang omkura ctanu no guarpamme xeneso-
yrnepoa.

38 HepaBHOBECHbLIE CTPYKTYpbI B CTansx.

39 MpeBpalueHue NepeoxnaxaeHHOro aycTeHnTa B cTanm. MpoaykTbl NpeBpaLleHnst nepeoxnaxgeHHoro
aycTeHuTa 1 X CBOWCTBA.

40 Kputnyeckune To4ku ctanm.

41 Haknen n pekpuctannusaums. OnpegeneHve TemnepaTtypbl peKpUcTaninsaLmm xenesa n apyrmx metansos.

42 Cepble HYTyHbl. PasHoBugHocTn. MapknpoBka cepbix YyryHoB. dopma rpacurta. Metannuyeckast ocHOBa -
Buabl. CBOMCTBA.

43 YyryHbl. Bugbl yyryHos. CeoncTea 4yryHoB. Knaccudukaums YyryHos.

44 Cnocob npousBogcTBa vyryHa. MlcxogHoe cbipbe, OCHOBHbIE MapaMeTpbl NPoLEecca JOMEHHOW BbIMfaBKu
yyryHa.

45 CneumanbHble NerMpoBaHHbIE CTann: aBTOMaTHbIE, ANEKTPOTEXHUYECKNE, BbICTPOPEXYLINE, NBHOCOCTOMKNE

46  [NernpoBaHHble CTanu, MapKMpPOBKa JTEMMPOBAHHbBIX MHCTPYMEHTAIbHbLIX Y KOHCTPYKLMOHHbIX CTanen.

47  [NernpoBaHHble cTanu, 06o3Ha4YeHne NernpyroLLmMx aneMmeHToB

48 OCHOBHvae KpUTEPUM XapOnpO4HOCT 1 )apocTonkocTu. MNpumepbl NerMpoBaHHbIX XXaponpOYHbIX 1
XapoCTOMKux ctanen n cnnasos. O6nactTn nx NPUMEHEHMS.

49 OcHoOBHble nernpyloLLne anemenTsI, o6ecneqMBatou.|,me YKapOCTOMKOCTb M XaponpoyHOCTL cTanen. Metoabl
OLIEHKM KapOCTOMKOCTU U XXaponpoOYHOCTU CTanewn.

50 KayecTBeHHbIe 1 BbICOKOKaYeCTBEHHbIE YIIepoaucTble MHCTPYMEHTarbHbIe cTanu.

51 OCHOBvaIe NPVHLMNbI MAapKUPOBKN KOHCTPYKLUNOHHBIX YrepoaNCTbIX U KOHCTPYKLMOHHBIX NerMpoBaHHbIX
cTanemn.

52 BrnusHne copepxxaHus cepbl U hochopa Ha MeEXaHUYECKNE XapaKTEPUCTUKN KOHCTPYKLMOHHBIX CTanewn.

53 KauecTBeHHbIEe U BbICOKOKAa4YeCTBEHHbIE YINepoaMCTblE KOHCTPYKLUMOHHBLIE cTann. MapkupoBka, obnactum
NpYMeHeHMs.

54  |YrnepogucTble cTann oObIKHOBEHHOrO kavecTBa. MpuHUMnbl MapknpoBku. OBnacTv NpUMEHeHNs.

55 Knaccudukaumst yrnepogucTbix cTanen no kavecTy U HasHayeHuto. MapkmpoBka yrnepoaucTbix cTanen.

56 Cnocobbl nponseoacTea ctann. MapTeHOBCKUIA, KOHBEPTOPHbLIN, anekTpocTann. [JoCTOMHCTBA N HEAOCTaTKN
NpoLIeCCOB.

57 Knaccudukaumsa ctanen — oCHoBHble cnocobbl knaccudmkaumm.

58 CkpbITble npumeck B ctansix. CneumanbHble npumeck B ctansax. Oumctka ctanen ot BpegHbIX NpUMecen.

59 nOCTOﬂHI:IbIe npumecwu B ctanax. NponcxoxaeHne npumecen B ctanax. Oumctka ctanen ot BpeaHbiX
npyMecen.

60 BrnusHve cogepxaHusa yrnepoga Ha CBOUCTBa cTarnemn.

61 [unarpamma cocTosiHus xeneso-yrnepos /keneso-uemeHTnt/. PaBHoBecHble dasbl. Obnactu ctanemn n
yyryHoB. [paBuno gas. MNpaBnno oTpeskos.

62 3aBUCMMOCTb NOKa3aTenen CBOMCTB CMMaBoB OT BuAa gnarpamm coctosiHus /3akoH H.C. KypHakosal/.

63 [Ouarpamma cOCTOSHMSA CNIIAaBOB C XMMUYECKUM coeguHeHnem. dPasbl. CTpYKTypbl.

64 |Ouarpamma COCTOSHMIA CNIIAaBOB C OrpaHNYeHHOM PacTBOPMMOCTLIO KOMMOHEHTOB. ®asbl U CTPYKTYpbI.

65 Ownarpamma cocTosiHMI cnnaBoB MexaHndeckmux cmecen. ®asbl. CTPyKTypbI.

66 Ounarpamma coCcTOsiHMI CNiaBOB C HEOTPaHWYEHHON /MOMHON/ PacTBOPUMOCTbLIO KOMMNOHEHTOB. dasbl.

CTpyKTYypbI.




Mpaeuno das MNbbca, oTnnuune npasuna das ana TBepaodasHbix cuctem. MNpaBuno pblyara v NpaBumno
OTPE3KOB.

67

Kpuctannusauua meTtannos. BnvsiHie cTeneHn nepeoxnaxaeHns (CKOPOCTY OXNaXaeHus) Ha MexaHu4eckue
68 |cBoicTBa oTnmBOK. CTpoeHUe MeTannuyeckoro cnutka. MoamduuvpoBaHue pacnnasa Anst NonyyYyeHust
MEeJIKOKPUCTaNIMYEeCKOW CTPYKTYPbI.

69 Makpockonnyeckmin 1 MMKpOCKONUYECKNA aHann3 matepuanos. BO3MOXHOCTU U Ha3HayeHue.

70 OcHoBHble cBONCTBA MaTepuanosB: NPO4YHOCTb, TBEPAOCTb, yaapHaa BA3KOCTb, YCTAllOCTHaA NPO4YHOCTb.

HeCOBepUJeHCTBa Kpuctanim4eckoro CtpoeHus (ﬂe(beKTbl KpVICTaJ'IJ'IVNeCKOVI CprKTypr). WX Tvnbl n BRvsiHne

71 o
Ha nokasaTesin CBOUCTB MeTasjioB U HeMeTassoB.

72 Monumopduam. AHnsoTponus. MarHUTHbIE NpeBpaLleHns.

MeTannbl, Kak OCHOBHbIE KOHCTPYKUWMOHHbIE MaTepunarnbl. MoHaTtue KpucTtannnyeckoro CtpoeHusa BellecTBa,

73 . o N
QNieMEeHTapHaa A4enka, OCHOBHbIE TUMbl KPUCTaIMM4Y4eCKNX peLlleTokK, napamMeTpbl 3J1IEMEHTAPHOU AYEUNKIN.

5.2.2 TunoBbIe TeCTOBbIe 3a4aHus

He npegycMoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3agaHUA (3agayu, Kenucbl)
Ne1
PacwundpoBaTb ykasaHHbIe MapKu:
Y10A
18XI'T
P9
C4y10
T15K6

Ne2

1. HapucoBaTb anarpaMmmy COCTOSIHWS CMI1aBOB, C HEOrPaHWYEHHON PaCcTBOPUMOCTbLIO KOMMNOHEHTOB
2. YkasaTtb BO Bcex obnacTtsax guarpaMmmbl (oa3oBbIv COCTaB.

3. YkasaTb BO Bcex 00nacTsx gnarpaMmmMbl CTPYKTYPHbIA COCTaB.

4. [Ins cnnaea ¢ cogepxaHunem 20% B:

- onpegenuTb cocTae (a3 B cnrnaee Ans nodor TOYKN MeXay NMMKBUAYCOM U CONUAYCOM;
-OnpeaenuTb KONMYEeCTBO KaXXAoN 13 a3 ans TOM XKe TOUKM.

Ne 3

1. HapucoBaTb gnarpaMmmy COCTOSIHWS CMI1aBOB, C HEOTPaHWYEHHON PacTBOPUMOCTbLIO KOMMNOHEHTOB

2. YkasaTb BO Bcex obractsx guarpaMmmbl (pa3oBbIf COCTaB.

3. YkasaTb BO Bcex 00nacTsx gnarpaMmmMbl CTPYKTYPHbIA COCTaB.

4. [Ins cnnaea ¢ cogepxaHunem 20% B.

a. NOCTPOUTb KPMBYHO OXMaXAEHMA OAHHOrO ChfaBa U ykasaTb Npoucxogsiimne npy oxnaxaeHun npespalleHnst
BO BCEM TeMnepaTypHOM MHTepBane oxnaxgeHus oT TeMmnepaTypbl NriaBneHnss 4O KOMHATHOW;

5. YkasaTb camblil TYronsiaBkuin crnnas UM KOMMOHEHT.

5.3 MeToaunyeckue maTtepuansi, onpegensilolme npoueaypbl oLeHUBaHUA 3HaHWUW, YMEeHUWA, BNagaeHun
(HaBbIKOB 1 (MNKN) NPAKTU4YE€CKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBus gonycka oby4arolierocs K npoMexXyToyHoM aTrectauumn n nopsifok NMKBUAaLMmM akageMm4ecKomn
3a0MKEeHHOCTH

lMpoBegeHne NPOMEXYTOYHOW aTTecTauun pernameHTMpPoOBaHO foKanbHbIM HOpMaTuBHbiM aktom CII6rYrTO
«lMonoxeHne 0 NpoBeAEHNM TEKYLLIErO KOHTPOSIS YCNEBAEMOCTU U NPOMEXYTOYHON aTTecTtaumm obyyaroLmxca»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCUmnIIMHe

YcTHasa X MucbmeHHas X KomMnbloTeEpHOE TECTMPOBaHNE NHas

5.3.3 OcobeHHOCTU NpoBeAeHUA NPOMEXYTOYHOW aTTecTalum No ANCUUNIINHEe

* Bo3aMOXHOCTb NONb30BaTbCA KanbKynsAToOpoOM;
* Bpems Ha nogrotoBky otBeTa no 6unety 40 MUHYT.

6. YYHEBHO-METOAMYECKOE U UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNINHDI
6.1 YuebHan nutepatypa

ABTOp | 3arnasue | WN3pgatenscteo | l"og vsgaHua | Ccbinka

6.1.1 OcHoBHas yyebOHas nutepartypa




ConHueB 0. M.,|MaTtepnanoBeaeHne CaHkT-lMNeTepbypr: 2017 http://www.iprbooksh
MpsaxuH E. W. XUMN3OAT op.ru/67345.html
6.1.2 lononHuTenbHaa yyebHas nutepatypa
A.B. I'ponsiHoB [1 Ap.] |MaTepuanoseneHne [TekcT]:[ M-Bo o6pasoBaHus u http://nizrp.narod.ru/
yyebHO-MeTOaUYECKOE Haykn Po, BLUTS 2017 metod/kaftmim/9_5.p
nocobve Kk npaktudeckum u| CHGCYMATHO. — CM6.: df
nabopaTopHbIM 3aHATUAM BWTS CNerynTtn
H. TennyxuH, B.I'|MaTtepnanosegeHue [TekcT]:| M-Bo oGpasoBaHus 1 http://nizrp.narod.ru/
TennyxuH, W.B.|y4yebHoe nocobue Haykn P®, CMN6ITYPII. — 2010 materialovedenie.ht m
TennyxuHa Chno.: CrerTyperi

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbLIX U MH(OPMALMOHHO-CNPABOYHbLIX CUCTEM

OnekTpoHHasi bubnmoTeyHasa cuctema IPR Books [OnekTpoHHbI pecypc).
http://www.iprbookshop.ru/

OnekTpoHHasi bubnmoTeka BLUTO CMNBIYITL [OneKkTpoHHbIN pecypc).
URL: http://www.nizrp.narod.ru/

6.3 Nepe4veHb NULEH3MOHHOIo N CBO6OAHO pacnpPoOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HEO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsivHe

Ayautopus OcHalueHue

MHTepaKTMBHbIVI KOMI'Ib}OTepHblVI-BVID,eO-MyJ'IbTVIMeD,VIa KOMMNEeKC anda MUKpoaHannda meTtasriioB
A-303 M CcnnaBoOB; YCTAHOBKa onpeaeneHna KpUTtn4eCKMxX TOoYeK ChnyiaBoB; YyCTaHOBKa onpeneneHund
pagnanbHOro BueHus 3y6‘-IaTbIX Konec; tBepgomMmep Poksenna.

MeTannouncnenoBatenbckui MUKPOCKOM; Ha6op yqe6Horo MepUTEenbHOIro MHCTpyMeHTa.
A-307

MynbTumeamniiHoe 060 OBaHuWe, crneunanmanpoBaHHas Mmebernb, Jocka
TNekuyonHas Y, o2l pyA ) L p » A
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