MuHMCTEPCTBO Hayku u Bbiclero obpasoBaHunsa Poccuinckon ®egepauunn
thenepanbHoe rocyapcTBeEHHOE BroaxeTHOE o6pa3oBaTenbHoOe yupexaeHue

BbicLLEro obpasoBaHuns

«CaHkT-lNeTepbyprckun rocyaapCTBEHHbIV YHUBEPCUTET NPOMBbILUSIEHHBIX TEXHOMOMMI U

ansanHa»
(cneryntn)

YTBEPXIAIO
Iupektop BT

JOKYMEHT IOJIIMCAH
3IEKTPOHHON IMOIIIACKIO
CBEJEHHA O CEPTH®HKATE 311

Ceprndukar: 24ffcf72c62eeact5h7c42863cel5766
Baaneaen: Jlykannu Ilasen Braravaposntt
|  AeiicreuTeaen: c 30.05.2022 no 23.08.2023

\A.

\

PaGouasi nporpamMma AUCUUNIIUHDI

|  B1.0.21

Y4yeOHbIli nnaH:

Kadegpa:

HanpasneHve noaroToBku:
(cneumanbHOCTb)

| OneKkTpoTeXHMYECKOE 1 KOHCTPYKLIMOHHOE MaTepuanoBeaeHue

ProC3++2130302L-2 23-15.plx

[ 22 |

MaTepmanosep,eHMﬂ N TEXHONOIMNMN MaLLNMHOCTPOEHNA

Mpodunb nogroToBku:
(cneunanunsaums)

YpoBeHb 06pa3oBaHus:

dopma obyyeHus:

MnaH yye6Horo npouecca

13.03.02 3neKTpo3HepreTuka u 3NeKTPOTEXHMKA

LindpoBoe ynpaBneHve 3NeKTpu4eckMmMmn cucTeMammn 1 maHamm

Oakanaepwuar

3ao4Hasa

KoHTakTHas paboTa ]
CemecTtp obyuaroxcs Cam. | KoHTponb, Tpynoé ®opma .
(kypc Anst 3AO) Mpakr. |Pabota | wac. |MiCrPr| TIPOMENYTOAHON
Jlekumu 3ET aTTecTaumm
3aHATUSA
2 = : : 2 A 2 3aver
Pra 4 4 60 4 2
Wtoro L 4 4 60 4 2
Pra 4 4 60 4 2

CaHkT-MNeTepbypr
2023



Pabouas nporpamMma  OWCUMNIUHBI  COCTaBfieHa B COOTBETCTBMM C  dpefeparnbHbiM  FOCY4APCTBEHHBIM
obpasoBaTenbHbIM CTaHOApPTOM BbicLIero obpasoBaHusi no HanpaeneHuto noprotoBkn 13.03.02 OnekTposHepreTvka u
3NEKTPOTEXHUKA, YTBEPXKAEHHBLIM Npukasom MuHobpHayku Poccun ot 28.02.2018 r. Ne 144

CocraButens (n):

KaHomaat XuMnyecknx Hayk, 3aBeayroLmnin kadpeapon Esgoknmos A.H.
cTapLumi npenogasaTesib >Kykosa M.H.
OT Kadbenpbl cocTaBuTENS: Espnoknmos A.H.

3asegytowini Kacbegpon MaTepuanosegeHns "
TEXHONOMM MaLLIMHOCTPOEHUS

OT BbInyckatoLen kadenpbl: BbnarogapHbii H.C.
Baeepyownin kadegpom

MeToandeckun otaoen: CmupHoBa B.T".



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 LIBI.

. 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-5: CnocobeH ncnonb3oBaTb CBOMCTBA KOHCTPYKUMOHHBLIX U 3IeKTPOTEXHUYECKUX MaTepuarnoB B
pacyeTax napamMeTpoB U peXXMMOB 06 bEKTOB NpodheccoHanbHON AeATEeNbHOCTU

3HaTb: 06nacTn NpUMEHEHNsi, CBOMCTBA U XapaKTEPUCTUKM KOHCTPYKLMOHHBIX MaTepuanoB, MpUMEHsIEMbIX B OObekTax
npodeccnoHanbHOM OEATENBHOCTU, 3NEKTPOTEXHUYECKMX MaTepuanoB, NPUMMEHsiEMbIX B obnactn npodeccroHanbHom
OEeaATenbHOCTU; OCHOBHble METOAbl WCCMedoBaHWs CBOWCTB U XapakKTEPUCTUK  KOHCTPYKLMOHHBIX MaTepuanos,
ANEKTPOTEXHNYECKUX MaTepunanos

YMeTb: BblOMpaTh 9NEeKTPOTEXHWYECKME MaTtepuanbl B COOTBETCTBMM C TpebyeMbIMU XapakTepucTukamu  Ans
MCMonb3oBaHMsl B 06nacTv nNpodeccnoHanbHOM AesTENbHOCTH

Bnapgetb: meTogamu MUCMbITaHUI N OLEHKN O60py,[l,OBaHl/IFlY mMaTepuanoB 1 npoueccos, UCMNoJ1b3yeMbIX B NPON3BOACTBE




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
o ® |paboTa
55~ MHHoBaLl.
HanmeHoBaHMe 1 cogepaHue pasgenos, 8 g 9( CP hOPMbI
9 2g
TEM U YYEOHbIX 3aHATUN 8 S INek. Mp. (4achbl) SAHSTU
= (vacel) | (4acbl)
Paspen 1. Obwas Teopusi
MaTepwuanoBegeHus
Tema 1. ATOMHO-KpucTannuyeckoe

CTpOEHue meTannos

CeepeHnss 0 BHYTPEHHEM CTPOEHUN,
pedektax M CBOWCTBaxX MaTepuarnoB. Twunbl
KpucTannmyeckmx peLueTok MeTarnnos. 2
Monumopnam. AHM3OTpONUS.

Tema 2. ®as30BO-CTPYKTYPHbIA  COCTaB
CrnraBsoB

3akoHoMepHOCTU KpucTannusauum
matepuanoB. TepMWHbI TeopuM CMIaBOB:
KOMMOHEHT, cuctema, dasa, CTpyKTypa.
TunoBble [uarpammbl COCTOSIHWSA: CMIIaBOB-
MEeXaHWYEeCKMX CMecen, TBepAblX pacTBOPOB,
c OrpaHNYeHHON pacTBOPMMOCTbBIO
KOMMOHEHTOB, C XUMWYECKUM COEOUHEHUEM, 1 1 4
C nonumopdHbIM npeBpalweHmem. [lpasuno
da3. [lpaBuno  oTpeskoB.  IBTEKTMKA.
OBTektong. CBsA3b CBOWCTB CMMaBoB C
BMAOM JMarpamm COCTOSIHUA KOMMOHEHTOB.
JlabopatopHass pabota Nel  CTpyKTypbl
CNIiaBoOB CBUHEL-CypbMa 2

Pasgen 2. XKenes3o u cnnaebl HA €ro OCHOBE

Tema 3. [narpamma COCTOSIHUS CMaBoOB
KEerneso — LLeMeHTUT.

IOnarpaMmma COCTOSIHUS CMfaBoOB XXeneso —
uemeHTUT. dPasbl. PasoBblie NPeEBPALLEHNS. 1 6

Tema 4. CTpyKTypbl CTanew u 4yryHos.
Yrnepoguctele  ctanu.  TexHonorudeckue
nobasku " BpeaHble npumecu.
Knaccudpuvkauusa yrnepooucteix ctaneri no
KadecTBy, COLEpXXaHUIo yrnepoga n
HasHa4YeHuHo. MpuHUMMBLI MapKUPOBKM
yrmepoancTbiX cTanen. 6
Knaccudumkaumst cepbix YyryHoB no copme
rpapuTHBIX BKIIOYEHUW W MeTanIM4eckon
ocHoBe. MapkupoBka  cepbIX  YyryHOB.
CeoicTBa.




Tema 5. [Oedopmauua wu TepmMmuyeckas
00paboTka MeTanIMyeckux mMartepuanos
[edopmaunss mMeTannmyecknx matepuarnos.
Haknen. OnpegeneHune MOHATUA
Tepmuyeckon 006paboTku. Cwmsarvawowas wu
yrnpoyHsitolasi  TepMuyeckass  obpaboTka.
Omkur n  Hopmanusauusa. Bwugbl  oTxkura.
Llenn omkura. 3akanka ctanu. NonHas n He
nonHaa 3akanka. KpuTnyeckas CKOpoCTb
3aKankn. 3aBMCMMOCTb CTPYKTypbl CTanu oT
CKOPOCTM  OXNaXZeHus K3  ayCTEeHUTHOrO
COCTOSHMSA. lMpokanmBaemocTb "
3akanuBaemocTtb. OTtnyck. Bwugbl oTnycka.
3aBNCMMOCTb CTPYKTYpbl U CBOWCTB CTanu OT
TemnepaTypbl oTrnycka. X1MUKo-
TexHuyeckast 06paboTka cTanu.
JlabopatopHass pabota Ne2  CTpyKTypbl
OTOXOKEHHBIX CTanen

Tema 6. OOwue cBefeHUst O NEermpoBaHHbIX
cTansax
Hepoctatku yrrnepoamucTbIX cTtanen "

npenmMyLlecTsa NerMpoBaHHbIX.
B3anmogencteme nervpylowmnx 3nemMeHToB C
yrnepoaom. BnivaHue nernpyoLLmx
3NeMeHToB Ha nonumMopHbie
npespaLLeHus, npespaLlleHne
nepeoxnaxgeHHoro aycTeHuTa,
NpoKanMBaeMocCTb. Knaccudumkaums
NermpoBaHHbIX cTanen. MapkupoBka.

>Kaponpo4yHocTb " OKaNTMHOCTONKOCTb.
Kputepun  kaponpo4yHOCTU:  OJnMTenbHas
NMPOYHOCTb, non3y4ecTb. BrivsHune
Nervpyowmx 3MeMeHTOB Ha XapornpoyHOCTb
W OKanMHOCTOMKOCTb.  TennoycTtonumBsble,
XKapornpoyHble U  OKanMHOCTOMKME CcTanu.
>KaponpouyHblie cnnasbl. Cocrasbl.
Caoncta. Obnact npuMeHeHus.

Tema 7. KOHCTPYKUMOHHblE cTanu oOuero
HasHa4yeHus

KOHCTpYKUNOHHbIE cTanm obLwero
HasHa4YeHus:  yrnydllaemble,  MPYXUHHbIE,
NoABEPKEHHbIE NOBEPXHOCTHOMY
YNPOYHEHNIO, CTpOUTENbHbIE. Mapku.
CeoictBa. [pumMeHeHue.

Tema 8. KOHCTPYKLUNOHHbIE cTtanm
cneumanbHOro HasHadyeHus

>Kaponpo4yHocTb " OKaNMMHOCTOMKOCTb.
Kputepun  aponpoyHOCTU:  AnuTenbHas
NPOYHOCTb, non3y4ecTb. BnusiHue
NervpyoLmx 3neMeHTOB Ha XapornpoyHOCTb
W OKanMHOCTOMKOCTb.  TennoycTtonumBsble,
Kapornpo4yHble W  OKaNMHOCTOWKME CTanw.
>KaponpouHble cnnasbl. Cocrasbl.
CeorictBa. O6nacti npuMeHeHNs.




Tema 9. Cranm wn cnnaebl C 0CObBbIMU
dhun3nyeckumm ceoncTeamm
KoposunoHHo-cTonkme cTanw. Mapku.
HasHaueHue. CeoicTBa. HoBble
MeTannuyeckmne maTepuansil.
MapTteHuctocTtapetowme  crann.  Cnnasbl
namaTu opmbl.

Pasgen 3. LiBeTHble MeTannbl M chnasbl,
WHCTPYMEHTanbHbIE MaTepwvansl,
KOMMO3NUNOHHbIE MaTepuanbl

Tema 10. Tspkenble LUBeTHble MeTannbl

Meab 1 ee cBowctBa. Obnactb NpPMMEHEHNS.
Cnnaeel  mean. [puHUMNBI  MapKMPOBKK
MeaHbIX cnnaBoB. JlatyHu. Knaccudukauus
natyHen no ctpyktype. [Hedopmupyembie u
nUTENHbIE nartyHu. Mapku naTyHewu,
cocTaBbl, cBoWcTBa. [lpumeHeHWe naTyHen.
BpoH3bl.  Buabl  BpOH3:  ONOBSAHUCTLIE,
antoMuHueBble, CNOXHOro XUMUYECKOTro
coctaBa. JluteriHble wun pgedopmunpyemble
OpPOH3bI. Mapku, COCTaBbl, CBOWCTBA,
obrnactm npumeHeHus. AHTUPUKLMOHHbIE
cnnasbl. Knaccudukauus.

Tema 11. Jlerkne uBeTHble MeTanmbl

Tutan. CgonctBa TuTaHa. [@3oHachbileHue
TuTaHa. TuTtaHoBble cnnasbl. CocTasbl.
CsolicTBa. Obnactu NPUMEHEHNSI.
AnioMmHMn 1 ero ceoncTea. ANOMWHWEBBIE
cnnasbl: aecdopmnpyemele, He
yrNpoYHsiemMble  TepMmyeckon  obpaboTkoi;
nuTerHble W KoBO4YHble. Mapku, cocTaBbl
cBolcTBa, 06nactM npumeHeHust. MarHuin wm
ero CBOWNCTBA. Marnuesbie crnasbl.
JlutenHble u pedopmupyemble MarHueBble
crnasbl. Mapkn,  cocTaBbl,  CBOWCTBa,
obnacTtn npuMeHeHus.

Tema 12. VIHCTpyMeHTanbHble MaTtepuansl,
KOMMO3WLMOHHbIE MaTepuanbl

TpeboBaHus npegbsaBngemMble K
WHCTPYMEHTarnbHbIM mMatepuanam.
Knaccudpukauusa 7 MapK1poBKa
WNHCTPYMEHTarbHbIX MaTepuanos.
Yrnepoguctele " HW3KONEermpoBaHHbIE
ctanu. beicTpopexylime crtanu. Teepable
cnnaebl. CocTaBbl, Tepmuyeckasi obpaboTka
WHCTPYMEHTarbHbIX MaTeprarnos.
KomnosuuuoHHble MaTepurans.

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauuu n npomexyToyHas
aTTectauus (3ader)

60

0,25

Bcero koHTakTHasa pa6ora u CP no
AuUcuunnuvHe

8,25

60




4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHue y4eBHbIM NiiaHoM He NpeayCMOTPEHO

5. ®OHJ, OLIEHOYHbIX CPEACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUMU

5.1 OnucaHue nokasartenen, KpUTEPUEB U CUCTEMbI OLIEHUBAHUA pe3yNnbTaToB 06y4eHUs
5.1.1 MNoka3aTenun oueHuBaHuA

Kopn HanmeHoBaHne oueHOYHOro
[MokasaTenu oueHnBaHUA pe3ynbTaTtoB 00y4eHus
KoMneTeHummn cpeacTea

1) [deMoHCTpupyeT HayuyHbIi nogxon K Bblbopy obopynoBaHus Ons
N3roTOBMEHUS ANEKTPOTEXHNYECKNX KOHCTPYKLIMI

2) O6bsacHaeT  uenecoobpasHoCTb  BblbOpa  KOHCTPYKLMOHHBIX
Or1K-5 martepuanos

3) 3HakOM C HOBeWWVMM MEeTOAaMM  UCMbITAHUA U OLLEHKU
obopyaoBaHus, MaTepuarioB M MpoOLECCOB,  MCMNOMb3yeMbiX B
Npou3BoACTBE.

1. Bonpocel YCTHOro
cobecefoBaHust

. MpakTnko-
OpPVEHTUPOBaHHbIE 3aaHust

5.1.2 Cuctema 1 KputTepum oLeHUBaHUA

Kputepun oueHnBaHUsi COOPMUPOBAHHOCTU KOMMETEHLMIA

LLikana oueHnBaHuA
YcTHoe cobecenoBaHne MucbmeHHasn paboTa

O6yyvarominca nokasblBaeT [OCTaTOYHbIN
YPOBEHb 3HAHUMN OCHOBHbIX PU3NYECKUX
3aKOHOB, 3aKOHOB (PM3NKM TBEpAoro Tena

O6yuvarowmincs AOEeMOHCTPUPYET [OCTaTOYHOE
NMOHMMaHWe  YCINoBUS  3ajayu,  BnageHue

HaBblkamMu ero aHanuaa, BblGOpa
" XMMu3Ma TBEpAOda3HbIX
o onTUMarbHbIX TEeMnepaTypHO-BPEMEHHbIX
npeBpaLLeHni, nx BNUsIHWE Ha v
PEXMMOB TEpMMYEcKon n XMMUKO-

TeXHOMorMyeckme U aKcrnyaTaunoHHble
CBOWCTBa MaTepuarnioB W 3HayeHue ITUX
BenuumMH. OpMEHTUPYeTCA B  OCHOBHbIX
MOHATUSIX U OMpedeneHusx;  YCBOWN
OCHOBHYI0 nuTepaTypy. JonyckaeT
He3HauuTenbHbIe MOrpeLIHoCTM npm
oTBETax Ha  Bonpocbl Guneta wu
[OMOSHUTENbHbIE BOMPOCHI
npenofaeaTens

Tepmuyeckor obpaboTku matepuanoB, yMeHue
npaBunbHO  paccymTaTb  (asoBbIN  COCTaB
NCXOOHbIX M KOHEYHbIX MNpoaykToB. [onyckaet
He3Ha4uTeNbHbIE MOrpeLIHOCTU npu
NPUMEHEHNM MaTemaTM4ecKoro annaparta ans
peanusauum nnaHa pewleHnsa 3agadun onyyun
NpaBUIbHbIN OTBeT, HO ncnblTbiBaET
3aTpyLHEHWS C €ro MHTepnpeTaumnen.

3a4yTteHo

O6yyvarminca He WMMeeT [OCTaTO4YHOro
YPOBHS 3HaHUS AUCLMMNIWUHBLI;, HE MOXEeT
copmMynupoBaTb OCHOBHblE U3NYecKne
3aKOHbI, 3aKOHbI (PM3NKU TBEPAOro Tena wu
XuMmM3mMa TBepaodasHbIX nNpeBpaLLeHun,
UX BMMAHUA Ha TexHonormyeckve U [ OByyalowmMncs He MOXeT npoaHanuM3npoBaTb
3KcnnyaTauuoHHbIe CBOWCTBA | yCNOBUE 3adadn, HAMEeTUTb MfaH ee peLUeHus,
MaTepuanoB; MIOXO0 OPUEHTUpPyeTCs B [ He cnocobeH MpaBMIbHO paccuuTaTh (Pa3oBbIN
OCHOBHbIX MOHATMSAX W onpefeneHusix; | COCTaB MUCXOAHbIX W KOHEYHbIX MpOAYKTOB,
NAOX0 3HAKOM C OCHOBHOW nUTepaTypon; | HasHaunTb BbIGOp TemnepaTypHO-BPEMEHHbIX
JornyckaeT npu OTBETE Ha 9K3aMEHe | peXXMMoB, He BrageeT  MaTteMaTuyecKum
cyllecTBeHHble ownbkn © He MOXeT | annapatom. [lpeacTtaBneHne 4yxow paboTsl,
YCTpaHUTb WX Jaxe MoA PYKOBOACTBOM | OTKa3 OT BbIMOMHEHWS 3afaHus
npenogasaTens.

MonbiTka  CMMCbIBAHWS,  MCMNONb30BaHMWS
HepaspeLlUeHHbIX TEXHUYECKNX YCTPOWCTB
UNM nonb3oBaHWe MOACKA3KOW  OpYyroro
Yyenoseka

He 3a4teHo

5.2 TunoBble KOHTPOJbHbIE 3alaHUSA UNU NHbIE MaTepuarnbl, He06X0AUMbIe AN OLeHKU 3HaHUM, YMEeHUN,
HaBbIKOB U (UNK) oNbiTa feATeNbHOCTYU
5.2.1 Nepe4vyeHb KOHTPOJbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKN BONPOCOB
Kypc 2
1 BnusaHue maTtepmnana n o6beMHoM JonM Nop Ha obnactu NPYMEHEHNsI MOPOLLKOBLIX MaTepuaros.
2 KomnosuunoHHble matepuansl. Matpuua u HanonHutens. CBocTBa KOMMO3WTOB. [pUMEHEHEe KOMMO3NTOB.
3 MopowwkoBas meTannyprusi. MopoLlkoBble MaTepuarbl, NOHATUE NOPUCTOCTMY.




HemeTannnyeckme MaTtepwuanbl. OcHoBHble Buapl. Nnactmaccsl, Ux KJ'IaCCVICbVIKaLI,VIﬂ, cocTaBbl, 0bnactu

4 NPUMEHEHMS.

5 KoppoanoHHo-cTolKne ctanu. BnvaHue nermpyowmx aneMeHToB. XpoOMUCTbIE 1 XPOMOHUKENEBbLIE CTanw.
MexkpucTannuTHas Kopposusi.

6 KoTenbHble cTanu.

7 M3HococTonkne ctanu, Tunbl UI3HOCOCTOMKMX CTanemn.

8 BbicTpopexyLine ctann, HasHavyeHne, nokasaTenu CBOWCTB, TepMmuyeckasa obpaboTka.

9 LWtamnosble ctanu. Ctanu 4nst XONOAHOW M ropsiyen Wtamnosku. Tepmnyeckasa obpaboTka. Mapku ctanen.

10 MHcTpyMeHTanbHble MaTepuansl BbICOKOW TBEPAOCTU: MeTanokepaMmmyeckue, UxX MapKMpoBka;
MUHeparnokepaMmyeckue pexyLine MHCTPYMeEHTarnbHble Matepuarns.

11 MarHun n ero CBOVICiTBa. JlnTeliHble n gecbopmunpyemelie cnnasbl MarHus. Tepmmuyeckas obpaboTka.
MexaHnyeckne CBOMCTBaA MarHMEBbIX CaBOB.

12 Bb|cV0|<onpqub|e antomMmuHueBble cnnasbl. Mapku. Coctas. Tepmuyeckas obpaboTtka. MexaHuveckme
CBOWCTBA.

13 Hedopmnpyemble anoMNH1EBbIE CraBbl. Knaccudpumkaumsa. Mapkuposka. TepMmuyeckas obpaboTka.
MexaHunyeckme cBOMCTBA.

14 JluTeliHble antoMmnHueBbIe cnnasbl. MapkupoBka. TepMmuyeckas 06paboTka. MexaHnyeckMe CBOMCTBA.

15 AnOMUHWIA 1 ero cnnasbl. CBOIZICTBa anomuHus. Knaccndukauus anioMmHueBbIxX cnnasoB. Mapku. CocTas.
Tepmunyeckas obpaboTka. CBoncTBa.

16 TwutaH 1 ero ceoncTBa. TUTaHOBbIE cnnasbl. Knaccudmkaumnsa TutaHoBbIX cnnaBoB. Tepmuyeckas obpaboTka
TUTaHOBbIX CMNaBoB. MexaHu4eckne CBOWCTBA.

17 BpoH3bI nuTelHbIE N ,qeq)opMMdeMble. MpuHUMNBI MapkMpoBkn. Nprmepbl Mapok 6poH3. TepMuyeckast
obpaboTka. MexaHn4eckue CBOMCTBA.

18 JluteriHble natyHu. MpuHUMbLI MapkupoBku. OBnacTu NPpUMEHEHUS.

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

20 Megab 1 ee cBoricTBa. Obnactn npumeHeHuns. Knaccndpukaums 1 MapkmpoBka MeaHbix cnnaeoB. Obnactu
NPUMEHEHNSA MEOHBIX CMJ1aBoB.

21 BonoueHune, nsrotosneHne npoBOSIOKN.

22 lMpokaTka cTanen, cnocobbl N UX HasHayYeHue.

23 Xumuko-Tepmudeckas obpaboTka. HuUTpouemeHTaumsa n NnoBepxXHOCTHas MeTannmsauums.

24 XumMmunko-Tepmmyeckasi o6paboTka. AsotupoaHue. Ctanu, nogeepraemMble a30TUPOBaHUIO.

o5 XumMmunko-tepmmyeckasi obpaboTtka. LiemeHtaumsa. Ctanu, nogsepraemble LemeHTaumn. CTpykTypa 1 CBOMCTBA
LeMeHToBaHHOrO crnosi. OkoHYaTenbHas TepMuyeckas n MexaHudeckas obpaboTtka ctanu nocrie LemeHTaumm

26 YnyJyuweHue ctanu. Kakne ctanu aBngaTca ynyyaeMbiMu.

27 OTnyck ctanu. PasHOBUOHOCTM OTNycKa. I'Ipoueccu,vnpomcxo,u,ﬂu.me B 3aKarieHHOW CTanu npu oTrnycke.
BrnusiHne Temnepatypbl OTNycKa Ha CTPYKTYpPY M CBOWCTBA CTanwu.

28 OTtnyck cTtanm. I'Ip0|:1e00b|, NpoxoAsiime B 3aKarieHHoW cTanu npu oTnycke. BnusHue Temnepatypbl oTnycka
Ha CTPYKTYpy 1 CBOWCTBa CTanw.

29 OTtnyck ctanu. HasHayeHune. Bnuaxnne Temnepatypbl 0Tycka Ha CTPYKTYPY U CBOMCTBa CTanw.

30 Hopmanusaums ctanu. OnpegeneHne TemnepaTtypbl HarpeBa 1 CKOpoCTK oxnaxaeHusa. ObnacTtu
NPYMEHEHWS HOpManu3auuu.

31 Cnoco06bl 3akanku ctanemn.

32 Cpegabl Ang Harpesa 1 oxnaxaeHus ctanemn npu nx 3akarske.

33 MonHasa 3akanka crtanu.

34 HenonHasa 3akanka ctanu. O6nacTtu npyuMeHeHus. Beibop TemnepaTypbl HarpeBa 1 CKOPOCTU OXNaxKaeHus.

35 Bakanka crtanu. Beibop TemMnepaTypbl Harpesa 1 CKOPOCTU OXT&KACHMA ANst 3aKariku. Kputuueckas ckopocTb
3akanku. CTpykTypa 3akaneHHou ctanu. 3akanMBaeMoCTb U MPOKanMBaemMoCTb CTarnu.

36 Omxur nepBoro 1 BToporo poga. TemnepatypHble ycrnous. Obnacti npuMeHeHus.

37 Omxur. Bugel omxura. OnpeaeneHne Temnepartypbl HarpeBa A OTKura ctanu no aguarpamme xeneso-
yrnepoga.

38 HepaBHOBeCHbIE CTPYKTYpbI B CTansx.

39 MpeBpalleHne NepeoXNaxAeHHOro aycTeHuTa B cTanm. MpoayKThbl NpeBpaLLeHns NepeoxnaxaeHHoro
ayCcTeHuTa 1 UX CBOMCTBA.

40 Kputnyeckune To4ku ctanu.

41 Haknen un pekpuctannusauns. OnpefeneHve TeMmnepaTtypbl pekpuctannmsaumm xxenesa n Apyrmx Metansos.

42 Cepble HYryHbl. PasHoBmaHocTn. MapkupoBka cepbix YyryHoB. dopma rpacdumTa. MeTannumyeckas ocHoBa -
Buabl. CBoOMCTBA.

43 YyryHbl. Bugpl 4yryHoB. CeoncTBa YyryHoB. Knaccudukauus 4yryHos.




Cnoco6 nponssofcTsa YyryHa. MicxogHoe Cblpbe, OCHOBHblE NMapaMeTpbl NpoLecca JOMEHHOMN BbinmaBku

44
yyryHa.

45 CneuuanbHble NermpoBaHHbIe CTanu: aBToOMaTHbIE, ANEeKTPOTEXHUYECKNE, BbICTPOpEXYLLNE, MU3HOCOCTOMKNE

46 JlernpoBaHHble cTanu, MapknMpoBKa NermpoBaHHbIX MHCTPYMEHTarbHbIX M KOHCTPYKLMOHHBIX CTanen.

47 JlermpoBaHHble cTanu, 0603Ha4YeHNE NErMpyroLLINX 3NIEMEHTOB

48 OCHOBHble KpUTEpUI XapONpO4HOCT 1 XapocTonKkocTu. Mpumepbl NErMPOBaHHbIX XapOoMpPOoYHbIX 1
XKapoCcTonKnNx ctanen u cnnaso. O6nacTn X NPUMEHEHUS.

49 OcHoBHble NervpytoLL1e SMemMeHTbl, o6ecneqv|Batou.|,me )KapOCTOMKOCTb U Xaponpo4HOCTb cTanen. Metoapbl
OLIEHKU XXapOCTOMKOCTHU U XapOnpoYHOCTU CTarnen.

50 KauyecTBeHHbIe 1 BbICOKOKAaYE€CTBEHHbIE YINEePOaUCTbIE MHCTPYMEHTAlbHbIE CTanu.

51 OCHOBVHbIe MPVHLUMIMBI MApKMPOBKU KOHCTPYKLMOHHBIX YINEPOANCTbLIX Y KOHCTPYKLMOHHBIX NTEMMPOBaHHBLIX
cTanemn.

52 BrnvsiHue cogepxaHus cepbl 1 pocdopa Ha MexaHNYeCcKne XxapakTepUCTUKN KOHCTPYKLMOHHbIX CTanewn.

53 KauyecTBeHHbIe 1 BbICOKOKaYeCTBEHHbIE YrNepoaucTble KOHCTPYKLMOHHbIE cTanu. MapkupoBka, obnacTtu
NPUMEHEHMUs.

54 Yrnepoguctble ctany 00bIKHOBEHHOIO KadecTBa. MpuHLmMnbl Mapkuposku. O6nacty NpuMeHeHus.

55 Knaccudmkaums yrnepoanctbix cTanen no kayecTBy 1 HasHavyeHuo. MapkupoBka yrnepoamcTbixX cTanem.

56 Cnoco6bl nponsBoacTea cTanu. MapTeHOBCKUiA, KOHBEPTOPHbIW, SnekTpocTany. [JOCTOMHCTBA 1 HeJoCTaTK/
npoLieccos.

57 Knaccudumkaums ctanen — ocHoBHble cnocobbl knaccudukaumm.

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

59 |-|OCT09|HI-‘!bIe npumMecu B ctansx. NpovcxoxaeHne npumecen B ctansax. Ounctka cranen oT BpeaHbIX
npumMmecen.

60 BnusaHne cogepxaHusa yrnepoa Ha cBoncTBa cTanemn.

61 HdnarpaMmma coCTOsIHWS Xenes3o-yrnepos xeneso-LemeHTnT/. PaBHoBecHble hasbl. O6Gnactu ctanem u
4yryHos. [pasuno gaas. NpaBuno oTpeskos.

62 3aBNCUMOCTb NoKasaTenen CBOMCTB CNIIaBoOB OT Buaa anarpamm coctosHus /3akoH H.C. KypHakoBsa/.

63 [dnarpamma COCTOSAHUA CM1aBOB C XMMUYECKMM coeanHeHneM. Pasbl. CTpyKTypbl.

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

65 [narpamma COCTOSIHUI CNNaBoB MexaHn4Yecknx cmecen. Pasbl. CTPYKTypbl.

66 [dnarpamma COCTOSIHUI CNNaBoOB C HEOrPaHUYEHHOM /MONHON/ PpaCTBOPUMOCTBIHO KOMMOHEHTOB. dPasbl.
CTpyKTypbI.

67 Mpasuno ¢as MNb6ca, otnnune npasuna gas ansa tBepaodasHbix cuctem. MNMpasuno pelyara u Npaesunno
OTPE3KOB.
Kpucrannusauusa metannos. BnusHne cteneHn nepeoxnaxageHns (CKOpoCTU OXNaxaeHUs) Ha MexaHnyeckme

68 cBoncTtea oTnmBoK. CTpoeHne meTannuyeckoro cnutka. MoandumumposaHme pacnnasa gnst nonyyYeHus
MeNKOKPUCTaNM4eckomn CTpYKTypbl.

69 MakpocKkonmMyecknin 1 MMKPOCKOMUYECKNIA aHan1M3 maTepmanoB. Bo3MOXHOCTM 1 HasHadeHue.

70 OcHoBHble CBOWCTBa MaTepnanoBs: NPOYHOCTb, TBEPOOCTb, yaapHas BA3KOCTb, YCTanoCcTHasa NPOYHOCTb.

71 HecosepLueHcTBa KPUCTaNIN4eckoro CTpoeHms (mnedekTbl KpUCTaNIMYecKon CTPYKTyphbl). VX TUnbl 1 BNMSHWE
Ha nokasaTenu CBOWCTB MeTassioB U HEMETAaroB.

72 Monumopdunam. AHn3oTponus. MarHMTHble NpeBpaLLeHuns.

73 MeTannbl, Kak OCHOBHbIE KOHCTPYKLUMOHHLIE MaTepuansl. [oHATME KpUCTannyeckoro CTPOeHUs! BELLECTBA,

aremMeHTapHas siyelika, OCHOBHbIE TUMbl KPUCTANSIMYECKUX PELLETOK, MapamMeTpbl 3N1EMEHTAPHOW SHEKN.




5.2.2 TunoBble TeCcTOBbIE 3a4aHus

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHNA (3a4a4u, KEUCbl)

Ne1

PaclumdpoBaTb ykasaHHble MapKu:

Y10A

18XI'T

P9

CYy10

T15K6

Ne2

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:

- onpegenntb CoctaB (*)33 B cnniaBe Ans nobor ToYkM Mexay NMKBuagycom 1 conmngycom;
-onpenenntb Konmn4ecteo KaXkgon 13 cba3 05151 TOW XKe TOYKM.

Ne 3

1. HapucoBaTtb guarpaMmmy COCTOSIHWSI CNaBOB, C HEOrPaHMYEHHON PacTBOPUMOCTBIO KOMMOHEHTOB

2. YkasaTb BO BCcex 06nactax guarpaMmmbl oa3oBbIi COCTaB.

3. YkasaTb BO Bcex 06nacTsx guarpammbl CTPYKTYPHbIA COCTaB.

4. [na cnnaea c cogepxanvem 20% B.

a. NOCTPOUTL KPWUBYID OXMaXAeHUs [OaHHOro cChfaBa M ykasaTb npoucxodsline npyv OXMaxaeHUu

NpeBpaLleHns BO BCEM TeMMNepaTypHOM MHTEPBasie OXMaXxaeHUst OT TeMnepaTypbl NiaBneHns 40 KOMHATHOW;
5. YkasaTtb camblil TYronnaBkuid Crnae Unm KOMMOHEHT.

5.3 MeToanuyeckue matepuansbl, onpegensiowme npoueaypbl OLLeHUBAHUA 3HaHUW, YMEeHUI, BRageHun
(HaBbIKOB 1 (MNN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa ponycka o6yuvatroLierocsi K (poMeXXyTo4HOM aTTecTauum U NopsiAoK NMMKBUAaUumM akagemMmmyeckomn
3a[0MKEHHOCTH

[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

B TeueHne cemecTpa BbINOMHSETCHA KOHTpOmnbHasa paboTa.
B03MOXXHOCTb MOMb30BaTLCA KarnbKynsaTOPOM;
Bpems Ha noaroToBky oTBeTa no 6unety 40 MUHYT.

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

ABTOp 3arnasve | M3paTenbcTBO | log nspganus | Ccblnika

6.1.1 OcHoBHas y4yeOHasa nutepaTtypa

http://www.iprbooks

Cankr-leTepbypr:
MpsXuH, E. n., 2020 hop.ru/97813.html
ConHuega, 0. M. XUMU3OAT

ConHues, 0. M., | MatepuanoseaeHne

6.1.2 lononHuTenbHas y4yebHasa nutepartypa




A.H. EBgoknmoB OneKkTpoTeXHNYeckoe “| M-BO HayKu U BbICLLIENO http://nizrp.narod.ru/
KOHCTPYKLIMOHHOE obpasoBaHusa PP, C.- metod/kaftmim/1606
maTepuanosefeHue: MeTepb. roc. yH-T npom. 209670.pdf
3aa4yHVK TEXHOMNOIMU 1 AM3alHa, 2020

BbICLU. LK. TEXHOMNOMK U
aHepreTuku. - CaHkT-
MeTepbypr : BLUT3
cneryntg

KO.H. Macnos, H.H.|3nekTpoTexHnyeckoe | M-BO Hayku 1 BbICLLIErO http://nizrp.narod.ru/

Cutos, M.H. XXykoBa | KOHCTPYKLUNOHHOE o6pasosHua PO, BLUTI 2019 metod/kaftmim/1577
maTepuanosenerHue [Tekct]:| CMNGIYMNTO. — CMNG. : 096553.pdf
y4eb. nocobue BLUT3 CcrnerynTta

NH. TennyxuH, B.I'.|MaTtepnanosegeHune [TekcT]: M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/

TennyxuH, W.B. [ yuebGHOe nocobune Hayku P®, CNGITYPMN. — 2010 materialovedenie.ht

TennyxuHa Chne6.: CMNerTyperi m

A.B. 'pongHoB [ gap.] |Martepnanosegenune [TekcT]: M-Bo obpasoBaHus n http://nizrp.narod.ru/
y4yebHo-meToauyeckoe Hayku P®, BLUTO 2017 metod/kaftmim/9_5.
nocobue K npakTU4eckum wu cnerynTt. — CNe.: pdf
nabopaTopHbIM 3aHATUAM BWT3 crnieryntn

6.2 Mepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U MHOPMAaLIMOHHO-CMPABO4YHbLIX CUCTEM

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

OnekTpoHHasa 6ubnuoteka BLUTI CMBIYMTLO [OnekTpoHHbIM pecypc).
URL: http://www.nizrp.narod.ru/

6.3 NMepe4veHb NNLEH3UOHHOIro U CBOBOAHO pacnpocTpaHAeMoro NporpamMmHoOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHne maTtepmanbHO-TEXHMYECKON 6a3bl, HeOOX0AUMMOMN ANA OCYLUECTBNEeHUA o6pa3oBaTeNbHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHune
MHTepakTUBHbIA KOMMbIOTEPHbIA-BUAEO-MYMNbTUMEAMA KOMMMEKC AMsi MUKpoaHanusa MeTansoB
A-303 W CNNaBoB; YCTaAHOBKA OMNpeAeneHusi KPUTUYECKMX TOYEK CMMaBoOB; YCTaHOBKA OMNpeaerieHus

paananbHOro OveHus 3y6'~laTbIX Konec, TBepaomep Poksenna.

MeTannoucnenoBaTenbCkuii MMKpOCKON; HaGop y4eGHOro MepUTENBHOIO MHCTPYMEHTA.
A-307

MynbTumegunHoe obopyaoBaHue, cneumanmapoBaHHas mebenb, Jocka
JlekunoHHas y Py, P

ayauTopus




