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1. BBEOEHME K PABOYEN MPOrPAMME OUCLUUNNUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHBLI B CTPYKType obpa3oBaTeribHOM NporpaMmbl

BasoBas I:l ObsasaternbHas l:l NononHuTtensHo
Bnok 1: aBnseTca dakynbTaTMBoM

BapwnatusHas Mo BbIGOpPY I:l

1.2. Uenb aucumnnuHbl

CdopmupoBaTtb koMneTeHUun oby4atowerocs B 06actu 3NeKTPOTEXHUYECKOTO U KOHCTPYKLMOHHOTO
MaTepuanoBefeHnsi B 3aBUCMMOCTI CBOWCTB MaTepuasnoB OT MX 3NIEKTPOHHOTO CTPOEHWUS, CTPYKTYPbI 1
npeabicTopmum 06paboTKu.

1.3. 3apaum gucumnnuHbi

. rlpOD,eMOHCTpI/IpOBaTb 0COBGEHHOCTUN BNUSAHUS ANEeKTPOHHOIo CTpPOEHNMA U COCTaBa MaTepuarnia Ha
TEXHOJTIorm4eckmne n akcniyatauyoHHble XapakTepUCTUKNA.

. PaCCMOTpeTb mMaTepunanoBegyeckme acnekrtbl Bbl60pa mMaTtepuana ncxoga n3 ycnoamﬁ ero CJ'Iy)K6bI.

1.4. NepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06y4YeHusi N0 AUCLIMMNIINHE, COOTHECEHHbIX C
nraHUpyeMbiMU pe3yribTaTaMU OCBOEHUS o6pa3oBaTesNibHOWU NporpamMMbil

Koa
OT1an opmmpoBaHus
KoMmneTeHummn dopmynupoBka KOMMneTeHL MM
2
OrK- 3 CNocoBHOCTBLIO MCNOMb30BaTh METOAbl aHanmMsa u
MOZENMPOBaHNS 3NEKTPUYECKNX Lienen

I'InaHMpyeMble pe3ynbTaTbl OGyHeHMﬂ

3HaTb:

1) MeToawnkm pacyeta ABYXKOMMOHEHTHbIX AnarpamM ¢pa3oBblX paBHOBECUN.

2)OCHOBbI MUKPOCKOMUYECKOro aHanusa hasoBoro coctaBa MaTepuarna B OTPaXXeHHOM CBeTe.

YMeTb:

1) OueHuBaTb BNUSHWE U3MEHEHUIN BHYTPEHHUX U BHELLHMX (DAKTOPOB CUCTEMbI Ha (ha30BbIN COCTaB.
2) O6BbACHATL Lenecoobpas3HoOCTb BbIOOpa KOHCTPYKLMOHHOrO Matepuana

BnapeTb:

1) AHann3om pe3ynbTaToB C MPUBMEYEHNEM MaTeMaTU4eCcKoro annapara.

2) Hosenwunmun metogamMum UCTbITaHWUA U OLLEHKM 060pyA0BaHNUs, MaTepuarnoB 1 NpoLEeCcCOoB,
MCMNonb3yeMbiX B MPOU3BOACTBE.

MK- 5 rOTOBHOCTbIO OMpeaensiTb napameTpbl 060pyaoBaHus 2
001HEKTOB NpodreccnoHanbHoON AeaTenbHOCTY

I'InaHMpyeMble pe3ynbTaTbl OGyHeHMﬂ

3HaTb:

1)OcHoBbI Hay4YHOro NoaxoAa K Belbopy obopyaoBaHus A58 U3rOTOBNEHUS SNEKTPOTEXHUYECKMX U
TEXHOMOrMYECKNX KOHCTPYKLINNA.

2)MeToOmKn pacyeTa COCTaBOB M MPOrHO3NPOBaHWE CBOMCTB MaTepuanos.

YMeTb:

1) KayecTBEHHO 1 KONMMYECTBEHHO OLLEHUBATL BIIMSIHUSA COCTaBa CUCTEMbI Ha ee CBOMCTBA.

2) PaumoHanbHo 06bACHATL KpuTepun Boibopa ob6opyaoBaHus.

Bnapets:

BnapeTb:

1) AHann3om pesynbTaToB C NPUBMEYEHNEM MaTEMaTUYECKOro annapara.

2) HoBenwmMmy MeTogamm UCNbITaHUI U OLEHKM 060pYAOBaHUA, MaTepranos U NpoLLeCccoB, NCMOMNb3yeMbIX
B MPOU3BOACTBE.
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1.5. AvcumMnnuHbl (NPaKTUKK) obpa3oBaTeribHOM NPorpaMmbl, B KOTOPbIX ObISIO HA4YaTo
chopMupoBaHue KOMneTeHLUMN, yKkasdaHHbIX B n.1.4:

e TeopeTunyeckne ocHOBbI anekTpoTexHuku (OlK-3);

o TeopeTtuyeckasi MmexaHuka (Orl1K-3);

e BsepeHnwue B cneumansHocTb (OlK-3);

o YyebHas npaktuka (OlK-3);

2. COOAEPXAHUE ANCLUUMNIUHDI

O6bem (4achl)

HavmeHoBaHve n cogepxaHue oS . 85 88
y4ebBHbIX Moaynen, Tem u popm KOHTpons § 2 % g g (©
°gl°gg 8¢
Mogynb 1. Obwasn Teopusa matepuanoBeneHusi
Tema 1 ATOMHO-KpUCTanInyeckoe CTpoeHue MeTasnnoB
CBefeHus 0 BHYTPEHHEM CTpOeHuMn, gedektax M CBOMCTBaAX MartepuanoB. Tunbl 2 6
KpUCTananyeckux peetok metannos. [lonmmopduam. AHM3OTpoNuS.
Tema 2 ®a30BO-CTPYKTYPHbIN COCTaB CMNaBoOB
3aKOHOMEpPHOCTM  KpucTannu3aumv MaTtepuanoB. TepMuHbl Teopuu ChnaBoB:
KOMMOHEHT, cuctema, dasa, CTpykTypa. TvnoBble AnarpamMmmbl COCTOSIHWSA: CMaBoOB-
MEXaHWYEeCKMX CMecew, TBepAdblX PacTBOPOB, C OrpaHWYEeHHOW PacTBOPUMOCTHIO 4 10
KOMMOHEHTOB, C XUMWYECKUM COEAVMHEHWEM, C MONMMOPMHbLIM MpeBpaLLeHnEM.
MpaBuno ¢as. MNpaBnno oTpeskoB. IBTeKTUKA. OBTekTon. CBA3b CBONCTB CMNIIaBOB
C BMAOM AnarpaMm COCTOSIHWA KOMMOHEHTOB.
Tekywmn kKoHTponbl KoHTponbHas pa6ota Ne1 «[luarpamMmmbl COCTOSIHUWY, 5
Cpaayva oT4eTOB NO JlabopaTopHbIM paboTtam
Mopaynb 2. YepHble MeTannbl 1 cnnaebl
Tema 3 ’Keneso n cnnaebl HA ero OCHoBe
Ounarpamma COCTOSIHWUS CNNaBoB  Xenes3o — uUemeHTuT. Pasbl.  dasosble
npespawernsi. CTPyKTypbl CTanelm W  YyryHoB.  Yrnepoauctble  cTanw.
TexHonoruveckme [obaBkn u BpedHble npumecn. Knaccudukaums yrnepoamncTbix 5 4

cTaneu no Ka4yecTBy, CoaepKaHuio yrrnepoaa u HasHayeHuto. MprHLUMNbI MapKNpOBKK
yrnepoaucTeix ctanen. Knaccudukaumsa cepbix 4YyryHoB no ¢opme rpaduTHbIX
BKIMIOYEHN 1 MeTannu4eckon ocHose. MapkupoBka cepbix 4yryHoB. CBOWCTBA.
Tema 4 YrnepoamncTble KOHCTPYKLUMOHHBIE U MHCTPYMEHTanbHbIe cTanm

BrnvaHue copepxaHust yrmepoga Ha MexaHuMdeckne CBOWCTBa cTanen. BnugaHue
npumecen Ha cBoMcTBa ctanen. Knaccudpukaums yrnepogmcTtbix ctanen no cnocody | 2 4
NpOn3BOACTBA M KaYecTBy.

Tema 5 O0OWMe NpUHUMMBI NIErMPOBaHUS cTanen

BsanmopgencTene nernpylowmx 3femMeHToB C as3oToM W yriepogom. BnusHue
nervpyloLwmx a3NeMeHToB Ha a3oBble MpeBpaweHus B cTanax. BnwusHue

NervpyloLwmx 3eMEHTOB Ha TEXHONMOrM4Yyeckne u 3SKCniyaTauMOHHble CBOWCTBA 2 4
cTanemn.

Tema 6 Ctanu cneynanbHOro HasHadeHus

Koppo3anoHHo-cTOMKMe  cTanu. XKaponpoyHble cTanu. Tennoyctonymeblie WU 4 4
OKanvHOCTOWKUE CTarnu.

Tema 7 Ctanum c ocobbiMy1 CBOMCTBAMMU

Koppo3MOHHO-CTOKME crtanu. OneKkTpoTeXHUYeCcKne crtanu. > 4
LWapukonoaLumnHukosble ctanu. CTanu 1 cnnaebl C NamMATb POPMBbI.

Tekywmn KoHTponb 2 Caaya oTYeTOB MO NNabopaTopHbIM paboTam 2

Mopaynb 3 LIBeTHble TeXHUYEeCKMUE U NPOBOAHUKOBbLIE MeTas bl U CNnaBbl.
MUHcTpyMeHTanbHble MaTtepuanbl. KomnosuTbl

Tema 8 CnnaBbl HA OCHOBE Meau.

Meob n ee cBonctBa. Obnactm npumeHeHuss Ymucton megun. CnnaBbl HA OCHOBE
Meau: naTyHu u 6POH3bI, UX NPUMEHEHME OIS N3rOTOBMNEHUS 3NEKTPOTEXHUYECKON U
KOHCTPYKLMOHHOM NpoayKLUK.

Tema 9 CnnaBbl HA OCHOBE anNtOMUHUA U TUTaHa 2 4
AniOMUHUA K1 ero cBoncTBa. AnOMUHMEBLIE cnnaBbl: AedopMUpyeMble, He
yrpo4YHsieMble TepMmnyeckon obpaboTkon; NUTEenHbIe U KOBOYHbIEe. Mapku, cocTaBbl
cBoMCTBa, 0611aCT NPUMEHEHNS.
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Ob6bemM (4achl)

HaumeHoBaHuWe 1 cogepxaHue 2| o9 o

o 81620 212

y4eBHbIX Moaynei, TeM U dopM KOHTPOns z g; Iz g z g;
og|°acg ©&

[¢) ®g ®o

TutaH. ConctBa TuTaHa. [a3oHachklleHne TutaHa. TuTaHoBble crnasbl. CocTaBbl.
Csouctea. Obnactu npuMeHeHus.

Tema 10 UHCTpyMeHTanbHble MaTepuansl 2 4
TpeboBaHve npeabsaBnsemMble K UHCTPYMeHTanbHbIM Matepuanam. beicTpopexyLime
cTanu, TBepAble cnnaBbl HA OCHOBE Kapbwuaos, HATPUAOB, 6OpNAOB U OKCUAO0B.

Tema 11 KoMno3uuunoHHble Matepuansl 4 4
BbicokomonekynsipHble BellecTBa, MnacTMacCbl UM apMUMpPOBaHHbIE MNACTUKWN.
lMoHATne O cBaA3yoLEeM M HanonHuTeneMm. ApMupyloLLmMe CBOWCTBa HanoMHUTENEN.
[MpMMeHeHne NNacTUKOB U KOMMO3ULMOHHBIX MaTepmnanoB B SMNEKTPOTEXHUYECKOM U
KOHCTPYKLUMOHHOM MaLIMHOCTPOEHMUMN.

Tekywmn koHTponsb 3 Caaya oTyeToOB Mo nNabopaTtopHbIM paboTam 4
Tekywmn koHTponb KoHTponbHas paboTa
NMpomexyToyHas aTTecTauusa Nno AUCLUNIIMHE - 3a4eT 5
2 cemecTp

Moaynb 4 MarHuTHbIe MaTepuansbl
Tema 12 OCHOBHbIE MarHMTHbIE XapakTEPUCTUKM MaTepranoB 7 8
OCHOBHblE MAarHWTHbIE XapakTepUCTUKM MaTepuanos: MarHuTHast VHAYKUKS,
HaMNpPsHXKEHHOCTb ~ MarHuTHoro  nond. MarHutHelin  ructepesuc. PasgeneHve
MaTepuasnioB Ha MarHMTOMSITKNE U MarHUTOTBepAbIe.

Tema 13 MarHutomsirkme matepuarnbl, Xeneso, KpeMHUCTasd 3MeKTpoTeEXHUYeckas
cTanb

MarHutomsarkme matepuansl. HazHadeHne marHUTOMArkux matepuanos, TpeboBaHus
K HUM.

XKeneszo. YncTtoe xeneso, TEXHWYECKM 4YUCTOE Keres3o, 0cobo 4uCcToe Keneso,
3NEKTPONUTMYECKOE Xeneso.

KpeMHUCTasa anekTpoTexHuyeckas craneb.

Tema 14 MarHuToomManekTpuku, eppuTsl 9 8
MarHMTo43neKTPUKN.

®eppuTtbl. CocTas, cBoncTBa eppuTtoB. TexHonorns nonyyeHnsa oeppuTos.
MarnuTtomsarkne geppuTsbl.

Tema 15 MarHutoTBepable Matepuansl 9 8
Yrnepoguctble " nernpoBaHHble cTtanu MapTeHCUTHOW CTPYKTYpbl.
BbicokokoapuuToBble cniaebl. CnnaBbl HA OCHOBE pedKko3eMernbHbIX METAIIOB.

RSN

Tekywmin KOHTpOnb 4 YCTHbIM onpoc 8
Mogynb 5 lNpoBOAHMKOBLIE MaTepuansl
Tema 16 NpoBogHUKOBbBIE MeTansbl U CniiaBbl 8 8

lMpoBoAHMKOBbIE MeTanmbl U cnraebl . [MpOBOAHNKOBLINM antoMuUHMin. [IpoBogHMKOBOE
xeneso. [lpoBogHMKOBas Medp.

Tema 17 ABneHne cBepxnpoBOAUMOCTH 8 8
CBepxnpoBoAMMOCTb. BrnvsHue TemnepaTypbl Ha 3neKTpuU4eckoe COnpoTUMBIIEHME
CBEPXNPOBOAMMbBIX MaTepuanos. O ekt MeicHepa. [ocTtonHcTBa
CBEPXMPOBOAHUKOB.

Tema 18 TexHonorms cBepxnpoBogaLLMX MaTeEpManos 10 10

CBepxnpoBogsLine maTepuarnsl.

TexHonorns M3roToBneHMs CBEPXNPOBOAALLNX MaTepmaros.

[docTtoMHcTBa M HepocTaTku CBepxnpoBogdwmx MartepuanoB. [lepcnektuBa
MCNonb30BaHUSA CBEPXMPOBOASALLNX MaTEPUANOB.

TeKyLWwmnn KOHTPOInb 5 YCTHbIM onpoc 10
Moaynb 6 Ctanu n cnnaBbl C 0COOLIMU TENNOBbLIMU U YNIPYTrMMU CBOUCTBaMM
Tema 19 Cnnaebl C pernameHTUpyeMbIM TemnepaTypHbIM KO3 DULMEHTOM
NNHEVHOro pacLlunpeHus

CnnaBbl C pernameHTUpyeMbiM TeMmnepaTypHbIM KO3(PEPULMEHTOM JIMHENHOrO
pacwupeHus. Obnactu npumeHenus cnnasoe ¢ TKIP. CocTtae u cBoncTBa cnnasoB
¢ TKJIP. CynepwuHBapsl.

Tema 20 CnnaBbl ¢ NOCTOAHHLIM MOZYIIEM YMPYroCTH 8 6

CnnaBsbl ¢ NOCTOSAHHLIM Mogyrem ynpyroctu. CeoncTsa cnnasos TKMY.
ONuMHBapHbIE AUCNEPCUOHHO-TBEPAEIOLLME CNNaBbI.

10 10
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Ob6bemM (4achl)
HaumeHoBaHve u cogepxaHuve oS .85 88
y4ebHbIX Moaynen, TeM 1 PopM KOHTPOIA 29 g 9 30
53| °zsgd ¢&
(] e (]
Tema 21 3aBUMCMMOCTb MOAOYMS YMNPYroCTU OKCMOHOMO MOMMKPUCTaNIMYeCcKoro 10 8
mMaTepuana ot 06beMHON Jonu nop
3aBUCUMOCTb MOAYNS YNPYrocTU OKCUAHOIO MONMKPUCTaNNMYeckoro matepuana ot
obbemMHon Jonu nop
TeKyLWwmMn KOHTPOIb 6 YCTHbIM onpoc 8
Mopaynb 7 KoppO31MOHHO-CTOMKME MaTepuanbl
Tema 22 Buapbl anekTpoxXumMmyeckor Kopposum 7 8
OnekTpoxXnMmnyeckas Kopposusi. Buabl anekTpoxmmm4eckom Kopposum.
MexkpuctannuTHasi Koppoansi. Koppo3noHHas ycTanocTb
Tema 23 MeToabl 3aLWMUTbl OT KOPPO3UK 8 6
Cnocobbl  3awmThl OT Koppo3uu. KartogHble MOKpbITUS. AHOOHbIE MOKPbLITUS.
HemeTtannuyeckune nokpblitnss. KOppo3MOHHOCTOMNKME CTasnMw.
Tema 24 Kopposusi cnnasBoB U LBETHbIX MeTansoB 8 8
Koppoauns uBeTHbIXx MeTannoB. KOppO3MOHHOCTOMKME ChnriaBbl LIBETHLIX METarnos.
MaccuBupyownecs 1 HenaccMBMpyKOLWMeCs MeTanssbl.
Tekywnin KOHTPONb 7 YCTHbIM onpoc 4
Tekywmn koHTponsb . KoHTponbHas paboTta 4
lMpomexyToyHasa aTrecTauusa nNo AUMCUUNIINHE - 3a4eT 4 4
BCEIO: | 180 180
3. TEMATUYECKWU NMI1AH
3.1. llekunn
H OyHoe oby4eHue O4yHo-3a04HOE Oby4eHne 3ao4Hoe obyyeHne
omepa
M3yuaeMbIX Tem Homep O6bem Homep Obbem Homep O6bem
cemecTpa (4achbl) cemecTpa (4achbl) cemecTpa (4achbl)
1 2 2 5
2 2 2 5 1
3 2 2 5 1
4 2 2 5 1
5 2 2 5 1
6 2 2 5 1
7 2 2 5
8 2 1 5 1
9 2 1 5
10 2 1 5
11 2 1 5
12 3 2 6
13 3 2 6 1
14 3 2 6
15 3 2 6
16 3 1 6 1
17 3 1 6 1
18 3 1 6 1
19 3 1 6 1
20 3 1 6
21 3 1 6
22 3 1 6 1
23 3 1 6
24 3 1 6
BC5EIO: 35 12

3.2. NMpakTnyeckne 3aHATUSA
He npegycmoTpeHo

POa
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3.3. JlabopaTopHble 3aHATUA

OuHo-3a04HOE 3aouHoe
OuHoe oby4veHune
Homepa 0byyeHne obyyeHue
n3yyaembl Hanmeroarine . Howmep Howmep Howmep
nabopaTopHbIX 3aHATUI Obbvem Obbem Obbem
X TeM cemecT cemecT cemecT
(4achbl) (vachbl) (vachbl)
pa pa pa

Makpockonunyeckun un

1 MMUKPOCKOMUYECKUA aHann3 2 4 5
MeTanmnos

2 M3mepeHune TBepaocTu 2 4 5 1
MaTepuanos

5 CTpykTypa cnnaBos 5 4 5 1
MeXaHN4YeCcKMe CMecu

5 OnpegeneHne KpUTUYECKMX 5 4 5 1
TOYEK CMNaBoB

2 ,ﬂma[pammu COCTOSIHUN 2 5 5 1
[OBOWHbIX CMIIaBOB

3 [Ounarpamma cocTtosiHuin 2 2 5 1
cnnaeoB Fe-Fe3C

5 WccnepnoBaHue CTPYKTYpbI 5 6 5 1
OTOMXCKEHHBIX cTanen
CTpyKTypa 1 CBOMCTBA CepbIX 3 4 6 1
YYryHOB

5 M3HococTorkue ctanu 3 4 6 1

10 BeicTpopexylme ctanu 3 4 6 1

5 WccnepnoBaHue CTPYKTYpbI 3 4 6 1
3aKaneHHbIX cTanemn
MaTepuansl npyuMeHsieMble B

7 Tenno-aHepro- 3 4 6 1
MaLUMHOCTPOEHUU
TpaHcdhopmauunsa CTpykTypbl

12 cTanu B npouecce § 3 4 6 1
BbICOKOTEMMNEepaTypPHOM
akcnnyaTaumm

BCEIO: 53 12

4. KYPCOBOE NMPOEKTUPOBAHUE

He npegycmoTpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa O4yHoe 06y4eHne O1Ho-3a04Hoe 3aoyHoe oby4yeHne
y4e6HbIX dopma Y obyyeHve y
moayneu, no
KOTOPbIM KOHTpOJ:IFl Homep Kom-Bo Homep Kon-86 Homep Kon-80
npoBoOAMTCA SHaHuu cemecTtpa cemecTtpa cemectpa
KOHTPOJ1b
Cpava oTt4eTta no
1-3 2 3
nabopartopHbiM paboTam
47 Cpava oTt4eTta no 3
nabopartopHbiM paboTam
4-7 YCTHBIN onpoc 3 4
1-3 KoHTponbHas paboTa S 1
4-7 P P 6 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOCA

o OuHoe oby4eHune OuHo-3a0uHOE 3aoyHoe obyyeHve
Buabl camocTosiTensHol paboTbl Y 06y4eHme Y
obyuatoLlerocs Homep O6bem Homep O6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
YcBOeHVe TeopeTM4eckoro matepunana 2 5 26
3 52 6 50
MoprotoBka k MpakTUYeCKUM 1 nabopaTopHbIM 2 5 30

Pra
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> O4yHoe 06y4eHne O1Ho-3a04Hoe 3aoyHoe oby4eHne
Buabl camMoCcTOATENbHOM paboTh Y oBydeHme y
o6yqa+ou.|,eroc;| Homep Ob6bem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
3aHATUAM 3 36 6 42
MoaroToBKka K 3a4eTam 2 2 5 4
3 4 6 4
BCEIO: 92 156

7. OBPA3OBATEJIbHbIE TEXHOJ1OI M

7.1. XapaKkTepMcTUKa BUAOB U UCNONb3yeMbIX UHHOBALMOHHLIX (pOpPM yYeOHbIX 3aHATUM
He npegycmoTpeHo

7.2. Cncrema oueHnBaHusA ycneBaemMoCTu n LOOCTUXEeHUN o6yqarou.w|xc;| Ansa I'IpOMe)KyTO‘-IHOﬁ
aTTecTauuun

TpaguumoHHas | X B6annbHO-penTUHroBas

8. OBECNEYEHUE ANCLUUIMIIUHDBI

8.1. YuebHaa nuTtepartypa

a) ocHoBHas yyebHas nutepaTypa
ConHues K0.I. MaTtepuanoBeeHne [SneKkTpoHHbIN pecypc]: yuebHuk ansa By3os/ ConHues HO.I.,
MpsaxuH E.N.— OnekTpoH. TekcToBble gaHHble.— Cl16.: XUMU3OAT, 2014.— 784 c.— Pexum
poctyna: http://www.iprbookshop.ru/22533.— 3BC «IPRbooks», no naporto.

0) pononHuTenbHasa yyebHas nuTepartypa
1. IponsiHoB A.B. MaTepunanoBegeHne: METOAMYECKUE YKa3aHUs U KOHTPOSbHbIE paboThl Ans
CTYOEHTOB 3a04HOM hopMbl 00y4eHUs Bcex cneyunanbHocTen. [TekcT]: meToanyveckme ykasaHus / A.B.
ponsiHoB, .H. TennyxuH, H.H. Cutoe, M.H. XXykosa. — CIM6rTy PrI1. — CI16., 2013. — 19 c.
2. 'ponsaHoB A.B. JlutentHoe nponsBoacTtBo. [TekcT]: meTogudeckmne ykasaHusa / A.B. ponsaHos, H.H.
Cutos, M.H. XykoBa. — CI6I'TY PI1. — Cl16., 2014. — 26 c.
3. N'ponaHoB A.B [lnarpamMmmbl COCTOSAHWUI ABOMHbIX CNaBoB. [TeKCT]: meToanyeckue ykasaHus / A.B.
ponsiHoB, H.H. Cutos, M.H. XKykoBa. — CMN6I'TY PI. — CI16., 2014. — 22 c. 'ponsiHoB A.B
Ovarpammbl COCTOSHWIA ABOVIHBIX CNNaBoB. [TekcT]: meToguyeckune ykasanumsa / A.B. NpongaHos, H.H.
Curos, M.H. Xykosa. — CI6I'TY PI1. — Cl6., 2015. — 22 c.

8.2. NepeyeHb y4ebHO-MeTOANYECKOro o6ecnevyeHUs ans CaMOCTOATENIbHOM PaboThbl
00yyarLWmMXCcA No gUCUUNIINHe
He npegycmoTpeHo

8.3. NNepeyeHb pecypcoB UHhOpPMaLMOHHO-TENEKOMMYHUKaLMoHHon ceTu "UHTepHeT",
HeobxoaAUMbIX ANl OCBOEHUSA AUCLMNIIUHbI

He npegycmoTpeHo

8.4. NepeyeHb UH(OPMALMOHHBLIX TEXHOJNOIMI, UCNOSb3yeMbIX NMPU OCYLLEeCTBIEHUN
obpasoBaTenbLHOro npouecca no AMCUUNIIMHe, BKIloOYas nepevyeHb NPorpaMMHOro obecneyeHus u
MH(OPMaLMOHHbIX CMPABOYHbIX CUCTEM (rpu Heobxodumocmu)

Microsoft Windows 8.1
Microsoft Office Professional 2013

8.5. OnucaHme matepuanbHO-TEXHMYECKON Ga3bl, HEOOX0AMMOM ANs OCYyLLEeCTBNEeHUsA
obGpasoBaTesnibHOro npouecca no AUCLUUNIINHe

1. JlekumoHHas aygutopusi ¢ MynbTUMEAUAHLIM Yy4eOHbLIM KOMMIIEKCOM
2. YyebHas nabopatopusa « MatepuanoseneHue u ropadas obpaboTtkar, yuebHasa nabopartopus
«MaTepuranosegeHue»
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8.6. UHble cBepeHuA u (unun) matepuansl

MynbTUMEeOUNHbLIA y4eOHbIN KOMIIIEKC.

Y4ebHo-npakTuyecknii kKomnnekc Ha 6ase mukpockona JIOMO co BCTpOEHHbIM BUAEO-PETMCTPATOPOM.
KomMnnekT mukpownngos.

KomnnekT y4ebHbIX Bugeo3anmcen.

9. METOOAMYECKUE YKASAHUA ANA OBYHAKOLWLKNXCA NO OCBOEHUIO

ANCLUUTIIINHBI

Buapbl y4ebHbIxX
3aHATUN U
camMmocTosiTenbHas
paboTa
oby4aroLmxcs

OpraHM3au,m| OeATellbHOCTU 06yqa}ou.leroc;|

Jlekuunn

ObecneunBaloT TeOpeTUYECKOE N3yYeHne ANCLUMNUHBL. Ha nekumusx nanaraetcs OCHOBHOE
cofepxxaHuve Kypca, UnncTpypyemoe npuMepamMu, LUMPOKO UCMOSb3yeTcs 3apybexHbIn 1
OTEYECTBEHHbIN OMbIT MO COOTBETCTBYHOLLEN TEMATUKE.

OcBoeHwue NeKUMOHHOro MaTepuana obyyatowmmcs npeanonaraeT cneayowme suabl
paboT:

e KOHCMEKT NEeKLMI: KpaTKo, CXeMaTU4HO, NocneaoBaTesibHO (PUKCUPOBaTbL OCHOBHbIE
NONOXeHWs1, BbIBOAbI U POPMYNMPOBKM; NMOMeYaTb BaXHble MbICNU, BbIAENSATH
KoYeBble CrOBa, TEPMUHbI.

Ecnu camocTosiTensHO He yaaeTcs pa3obpaTbcs B MaTepuane, Heobxogumo

cchopmynmpoBaTb BONPOC ¥ 3aaaTth NpenogaBaTernio Ha KOHCYNbTauMmn U Ha NpakTUYecKoMm
3aHATUN.

JTabopaTopHble
3aHATUS

JlTaBGopaTopHble 3aHATUSI CNOCOGCTBYIOT Pa3BUTUIO MPAKTUYECKUX HABLIKOB BNafeHus
usyyaeMbiMn MeTogamu, 06opyaoBaHNEM, TEXHONOMMSAMM B NpoLecce B3aMMoAencTBMS CO
ycTaHoBKaMu 1 o6pasuamu peanbHO AeNCTBYOLLIEro 060pyaoBaHus, npegnonaratoT
npoBefeHve y4ebHOro akcnepumeHTa Ha nabopaTopHOW YCTaHOBKE (CaMOCTOATENBHO NGO
nop pykoBOACTBOM npenogasaTtens); HabniogeHue 3a NnpoueccoMm, U ap.

Ha nabopatopHbix paboTax o6yyatomincs nsy4aet npoLecc unm oobeKT Ha OCHOBE
B3aMMOAENCTBUSI C HUM UMW ero MoAenbio (HaTypHOW nnu matemaTnyeckon). B pesynbtate
npoBeaeHns NabopaTopPHOro 3aHATUS 0OyYalLLUIACS JOMKEH NMMBO MNOHSITH NPUHLIMMI
yCTpONCTBa 1 paboTbl n3ydaemoro npegmeTa (npvknagHelie paboTsl), MO0 0CBOUTL METOAMKY
uccreaoBaHusa NpeaMeToB CXOAHOro Tvna (uccnegoBaTenbckie paboThl).

CnepnyeT npeaBapuTENbHO U3Y4YUTb METOAUYECKME YKa3aHUs! MO BbINOMTHEHWIO
nabopaTopHbIX paboT.

CamocTosaTenbHas
paboTta

[JaHHbilt BuA paGoTsl NpegnonaraeT pacluMpeHWe 1 3aKpenneHne 3HaHui, yMeHuin U HaBbIKOB,
YCBOEHHbIX Ha ayAUTOPHbIX 3aHATUSIX NMyTeM CaMOCTOSITENbHOWM NpopaGoTku y4ebHo-
MeTOAMYECKUX MaTepranos No AUCLMNIIMHE; NOAFOTOBKM K 3a4eTy U 9K3aMeHy.
CamocTosiTenbHasi paboTa BbINOMHAETCS MHAVBUAYANbHO, @ TAKKE MOXET NPOBOANTLCS NOJ
pyKOBOACTBOM NpenofasaTersi.

CrnepyeT npeABapUTENbHO U3Yy4YnTb METOAUYECKVE YKa3aHUs! MO BbIMOMHEHWIO
camMmocTosiTeNnbHol paboThl.

Mpu NoaroToBke kK 3a4eTaMm HEOBXOAMMO 03HAKOMUTLCS C NMEPEYHEM BOMPOCOB,
npopaBoTaTb KOHCMEKTLI NEKLMIA 1 NPaKTUYECKUX 3aHSATUIA, pEKOMEHAYEMYI0 NuTepaTypy,
NOMyYnTb KOHCYNbTaLMIO y NpenoaaBaTtensi.

10. ®OHA OLLIEHOYHbIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMA

10.1. OnucaHme nokasaresnien n KpMTepueB OLEHUBAHMA KOMMETEeHLUN Ha pa3nNYHbIX 3Tanax ux
¢hopmupoBaHus, onucaHue LKan oueHMBaHUA

10.1.1. NMoka3aTenu oueHUBaAHMUA KOMNETEHLMA Ha 3Tanax ux popmmpoBaHus

Kop, HanmeHoBaHue MpenctaBsneHne
KOMMeTeHL MM - OLeHOYHOro OLeHOYHOro
MokasaTenu oueHNBaHNUS KOMNETEHLMIA
(aTan ocsoeHus) cpencTtea cpencTtea B hoHae
OrlK-3(2) 1) leMOoHCTpMpYyeT METOANKM pacyeTa 1. YcTHOE 1. MNepeyeHb
OBYXKOMMOHEHTHbIX AuarpaMmmM ¢a3oBbiX cobecefoBaHve BOMpPOCOB K 3a4eTy
PaBHOBECHUIA. 2. MNpaktudeckoe | (73 Bonpoca)
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Koa
KOMMeTeHL MM
(aTan ocBoeHus)

lMokasaTenu oueHMBaHMSA KOMMNETEHLNI

HanmeHoBaHue
OLIEHOYHOro
cpeacTea

MpenctaBneHne
OLIEHOYHOro
cpeactea B poHae

2) Ob6bAcHSeT LenecoobpasHocTb Bbibopa
KOHCTPYKLMOHHOro maTtepuana
[leMOHCTpUpyeT OCHOBbI MCMOSb30BaHUS
MMKPOCKOMMYECKOro aHanmaa as3oBoro
cocTaBa MaTepuana B OTPaXXeHHOM CBeTe.
3) OueHnBaeT BNUAHME U3MEHEHUN
BHYTPEHHUX U BHELLIHMX (bakTopoB
cuctemMbl Ha ba3oBbIN COCTaB.

AHanuaunpyeT pe3synbTaThl C
npuBneYeHnem maTemaTU4eCcKoro annapara.

TUnoBoe 3aaaHune

2. Npaktnyeckne
TUMNOBbIE 3a4aHus
(15 3agauv)

MK-5(2)

1) JeMOoHCTpMpyeT HayYHbI NOAXOA K
BbIOOpY 00OpYyAOBaHUS 41151 U3rOTOBIIEHUS
3NEKTPOTEXHUYECKNX KOHCTPYKLINIA

2) O6BbACHAET LenecoobpasHocTb Bbibopa
KOHCTPYKLMOHHbIX MaTepuarnos

3) 3HaKOM C HOBENLUMMWU MeToAaMM
UCMbITaHWI U OLLEHKM 06opyaoBaHws,
mMaTepuasnoB U NPoOLEeCCOB, UCMONb3yEMbIX B
Nnpon3BoaCTBeE.

1. YcTHOE
cobecenoBaHue
2. NMpakTnyeckoe
TUNOBOE 3aJaHune

1. MNMepeyeHb
BOMPOCOB K
3K3aMeHy

(73 Bonpoca)

2. Mpaktnyeckne
TUMNOBbIE 3aaHus
(15 3apauv)

10.1.2. OnucaHu1e WKan u KpUTepueB oLleHMBaHUSA C(POPMUPOBAHHOCTU KOMNETEHLUMI

KpMTepMM oueHnBaHuA C(bOpMMpOBaHHOCTVI KOMMeTeHUUNn

OueHka no KpuTepum oueHnBaHna chopMmMpoBaHHOCTU KOMMETEHLNIA
TpaanuNOHHON

lkane YcTHoe cobecefoBaHue MpakTnyeckoe 3agaHve
O6yuyatowuncs nokasbiBaeT | OGyvarowminca OEeMOHCTpupyeT
[OCTaTOYHbIN YPOBEHb 3HaAHWA | JOCTaTOYHOE MOHMMAaHME YCIOBUS 3a4auu,
OCHOBHbIX dusanyeckux 3aKOHOB, | BNaJeHMe HaBblkaMM  €ero  aHanuaa,
3aKOHOB (OM3MKM TBEpPOOro Tena u | Bbibopa onTumanbHbIX — TemnepaTypHo-
XUMu3amMa TBepaodasHbIX NpeBpalleHUn, | BPEMEHHbIX PEXUMOB TEPMUYECKON W
MX BIUSIHUE HA TEXHOMOrM4Yeckne W | XMMUKO-TEPMUYECKON obpaboTkn
aKcnnyaTauMOHHbIEe CBOWCTBa | MaTepuanos, yMeHune npaBuUMbHO

3a4TeHo MaTepuanoB U 3HavyeHue 3TUX BENUYMH. | paccunTatb Pas3oBbIi COCTAB UCXOAHbLIX U
OpueHTUpPYeTCst B OCHOBHbIX MOHATUSX U | KOHEYHbIX NPOAYKTOB. Honyckaet
onpegenenusx; ycBOWI OCHOBHYIO | HE3Ha4NTENbHbIE NOrpeLlHOCTH npu
nitepartypy. [onyckaeT | npuMeHeHUM MaTemMaTU4ecKoro annapara
He3HauuTenbHblE  MOrPELIHOCTM  MpU | AN peanusauMm nraHa pelueHus 3agayu
OTBEeTax Ha BOMPOCHI 3k3aMeHauunoHHoro | Monyunn npaBuUIbHbIN OTBET, HO
Ovneta M [AOMOMHUTENbHbIE BOMPOCHI | UCMBITbIBAET  3aTpygHEHUs C ero
npenogasaTens. MHTEpnpeTauunen.
Ob6yyarowmnca He MMeeT gocTtaTtoyHoro | Obydatowmncs He MOXEeT
YPOBHS1 3HAHWUSI OUCLUMMIMHBI; HE MOXET | MpoaHanM3upoBaTb  YCIOBME  3a[auu,
cchopmynupoBaTtb OCHOBHbIE | HAMETUTb MNaH ee peLleHns, He cnocobeH
dU3NYeckme 3aKOHbl, 3aKOHbl (OU3UKM | NPaBUMbHO paccyMTaTb (has3oBbIi COCTaB
TBEpPOoro Tena " XUMMU3Ma | UICXOOHLIX U KOHEYHbIX  MPOAYKTOB,
TBEpaodasHbIX npespaLleHnit, UX | Ha3Ha4YNTb BblOOp TemnepaTypHo-

He3a4TeHo BNUSAHMST  HA  TEXHOJNIOTMYECKME U | BDEMEHHbLIX  PEXWMOB, He  Brageet
3KcnnyaTaunoHHbIe CBOWCTBa | MaTeMaTU4eCcKnm annapaTtom.

MaTepuarnos; MfOXO OpWUEHTUpYyeTcs B
OCHOBHbIX MOHATUSIX W OMNpeaeneHusx;
MI0X0 3HaKOM C OCHOBHOW NUTepaTypou;
JonyckaeT npu oOTBeTe Ha 3k3ameHe
CYLLIECTBEHHbIE OLIMOKM U He MOXeT

MpencraBneHne 4Yyxoi paboTbl, 0Tkas oT
BbINOSTHEHNS 3a4aHus
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YCTPaHUTb MUX Oaxe non PYyKoBOACTBOM

npenogasarens.
MonbiTka CRAUCLIBAHMS, MCMOSIb30BaHMS
HepaspeLUeHHbIX TEXHUYECKNX
YCTPOMUCTB nnm nosib3oBaHne

NnoACKasKon Apyroro yernoeeka.

10.2. TunoBble KOHTPOJIbHbIE 3a4aHUA UM UHble MaTepuanbl, Heob6xoAMMbIle ANA OL,eHKU 3HaHUN,
YMEeHUM’, HaBbLIKOB U (UNK1) onbiTa AeATEeNbLHOCTU, XapaKTepusyrolme atanbl GPOpMUpPOBaHUSA
KoOMMeTeHUuun

10.2.1. MepeyeHb BONPOCOB, pa3paboTaHHbIA B COOTBETCTBMU C YCTaHOBJSIEHHbIMU 3TanamMmu
dopMuUpoBaHUsa kKoMneTeHUUn

:1/?1 dopmMynupoBka BONpocoB Ne Tembl
MeTannbl, kak OCHOBHbIE€ KOHCTPYKLMOHHbIE MaTepuanbl. [oHATUe KpUcTanam4yeckoro CTpoeHns

1 BEeLLEeCTBa, 3NleMeHTapHas sveinka, OCHOBHbIE TUMbl KPUCTANMYECKMX peLleTok, napameTpbl 1
ANEMEHTAPHON SYENKN.
Monumopdunam. AHnsoTponusa. MarHMTHble NpeBpaLeHus. 1
HecoBepLueHcTBa KpUCTannmMyeckoro CTpoeHns (gedekTbl KpUcTannmyeckon CTpyKTypbl). VIX Tunbl 1
W BNMSIHWE Ha NoKa3aTenn CBOWNCTB MeTansioB M HEMETAroB.

4 OcHoBHble CBOWCTBa MaTep1anoB: NPOYHOCTb, TBEPAOCTb, yAapHas BA3KOCTb, yCTanocTHast 1
NPOYHOCTb.
MaKpoCcKonn4Yecknin 1 MMKPOCKOMUYECKUIA aHannM3 matepranos. Bo3MOXHOCTM 1 HasHaveHue. 1
Kpuctannusaums metannos. BnusHne cteneHn nepeoxnaxaeHns (CKOPOCTN OXNaxaeHUs) Ha

6 MexaHu4eckme CBOMCTBa OTnuBoK. CTpoeHne MeTannuyeckoro cnutka. MoguduumposaHue 2
pacnnasa Ans nonyyeHnst MenkoKpUCTanIM4eckon CTpYKTypbl.

7 Mpasuno da3 Mb6ca, oTnuune npasuna a3 ana TBepaodasHbix cuctem. MNMpaeuno peiyara v 2
NpaBuUno OTPEe3KOB.

8 [narpamMmma COCTOSIHMIA CNNaBOB C HEOrPaHNYEHHOW /MONHOW/ PacTBOPUMOCTBIO KOMMOHEHTOB. 2
dasbl. CTPYKTYpHI.

9 [duwarpamma cocTosiHUIA cnnaBoB MexaHnyecknx cmecen. ®asbl. CTPYKTYpbI. 2

10 [narpaMmma COCTOSIHWI CNaBOB C OrPaHNYEHHOW PaCTBOPUMOCTBIO KOMNOHEHTOB. ®asbl U 2
CTPYKTYpbl.

11 | AnarpamMma COCTOSIHUSI CMIIABOB C XMMUYEeCKUM coeguHerneM. Pasbl. CTPYKTypbl. 2

12 3aBMCUMOCTb NokasaTternen CBOMNCTB CnnaBoB OT BUAA Anarpamm coctosHus /3akoH H.C. 2
KypHakoBa/.

13 [narpaMmma cocTosiHUS xene3o-yrnepos skeneso-ueMmeHTuT/. PaBHoBecHble dhasbl. Obnactu 3
ctanen u vyryHos. [NpaBuno ¢as. NMpaBunno oTpeskos.

14 BnusiHwe cogepxaHus yrnepoga Ha CBOMCTBA CTanew.

15 MocTosiHHbIE npumeci B cTansx. MpouncxoxaeHne npumecent B ctansax. Ounctka ctanem ot
BpPeAHbIX MpUMecen.

16 CKprTbIevI'IpVIMeCVI B cTansx. CneunanbHble npumeck B ctansax. OumcTka ctanen oT BpedHbIX 3
npumecei.

17 Knaccudukauusi ctanen — oCHOBHblE cnocobbl Knaccudukaumm.

18 Cnocobbl npon3soacTBa ctany. MapTeHOBCKUIA, KOHBEPTOPHBIN, anekTpocTanu. [locTonHcTea u
He[oCTaTKv NPOLLECCOB.

19 Knaccglquaum yrnepoancTbIX CTanen no KayecTBy U HasHaveHuo. MapKkupoBka yrnepoamcTbix 3
cTanen.

20 | YrnepogucTble cTanu 06bIKHOBEHHOTO kayecTBa. MNpuHLMIbLI MapKnpoBku. O6nacT NpuMeHeHus.

21 KayecTBeHHble 1 BbICOKOKAYeCTBEHHbIE YrNepOANCTblE KOHCTPYKLMOHHbIE cTanu. MapkupoBka,
0obnacTv NpuMeHeHus1.

22 BJ‘IVIHHer cogepxaHus cepbl U hocopa Ha MEXaHNYECKNE XapaKTEPUCTUKN KOHCTPYKLMOHHBIX 6
cTanen.

23 OcHoBHble MPUHLNGI MAPKMPOBKN KOHCTPYKUMOHHBIX YIN@POANCTLIX 1 KOHCTPYKUMOHHBIX
NervpoBaHHbIX CTanew.

24 KayecTBeHHble 1 BbICOKOKAYeCTBEHHbIE YrNepoanCTble MHCTPYMEHTanbHble cTanu.

o5 OcCHOBHble NnervpytoLume anemeHTbl, obecnevmBaloLLme XapoCTONKOCTb U XapOrNpOYHOCTb CTanew. 7
MeTogb! OLEHKM >KapOCTOMKOCTM W XXapOMpPOYHOCTU CTanen.

26 OCHOBHbIE KPUTEPUM XKaPOMPOYHOCTU W XXAPOCTONKOCTU. [MprMepbl NermMpoBaHHbIX XaponpoYHbIX
1 )XapOCTOMKUX cTanew n cnnasos. O6nacTy Ux NpMMeHeHus.

27 | JlernpoBaHHble cTanu, 0603HayYeHne NerpyLmx dNeMeHToB

o8 ﬂerl/lp?BaHHble cTanu, MapkupoBKa NerMpoBaHHbIX MHCTPYMEHTanbHbIX U KOHCTPYKLMOHHBIX 5
cTanen.

29 Cneumanbﬂble rervpoBaHHbIe CTanu: aBTOMaTHbIEe, ANEKTPOTEXHNYECKNe, BbicTpopexyLume,
N3HOCOCTOMNKNE

30 Cnocob npousBoacTea YyryHa. icxogHoe cbipbe, OCHOBHbIE MapameTpbl Npouecca JOMEHHON
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BbINJ1aBKU YyryHa.

31 YyryHbl. Bugbl 4yryHoB. CBoncTBa YyryHoB. Knaccudmkaums 4yryHoB. 3

Cepble 4yryHbl. PasHoBuaHocTu. MapkupoBka cepblx YyryHoB. Popma rpacuta. Metannuyeckas

32 . 3
ocHoBa - Buabl. CBolicTBa.

33 Haknen n pekpuctannusauus. OnpegeneHve TemnepaTypbl pekpuctannnsaumm xxenesa v gpyrmx 4
MeTannos.

34 KpuTnyeckue To4KM CcTanu. 4

35 MpeBpalleHne nepeoxnaxaeHHoro aycTeHuTa B CTanu. MpoaykTel NpeBpaLleHns 4
nepeoxnaxgeHHoro aycteHMTa u ux CBOMCTBa.

36 HepaBHOBeCHbIE CTPYKTYpbl B CTanNsX. 4

37 Omxur. Buabl omkura. OnpegeneHne TemnepaTtypbl Harpesa Ansi OTXXuUra ctanu no gvarpaMmve 4
Xeneso-yrnepoa.

38 Omxur nepeoro 1 BToporo poga. TemnepaTtypHble ycrnous. O6nactv npumMeHeHus!. 4
B3akanka ctanu. Beibop TemnepaTtypbl HarpeBa v CKOPOCTY OXINaXAeHWS ANs 3akarnku.

39 Kputnueckas ckopocTtb 3akanku. CTpykTypa 3akaneHHon ctanu. 3akanmBaemMocTb U 4
NpoKanuMBaeMoCTb CTanu.

20 HenonHas 3akanka ctanu. O6nactn npuMmeHeHusi. Beibop TemMmnepatypbl Harpeea 1 cKopocTu 4
OXMaXAeHus.

41 [MonHasa 3akanka ctanu. 4

42 Cpepnbl Ans HarpeBa U OXNaXK4eHUs cTanen npy nx 3akaske. 4

43 Cnocobbl 3aKarnku ctanem. 4

44 Hopmanusauus cranu. OnpegenexHve TemnepaTtypbl HarpeBa 1 CKOpoCcTH oxnaxaeHusi. Obnactu 4
NpUMEHEeHNs HopMmanusawmu.

45 OTtnyck ctanu. HasHaveHve. BnusHvue TeMnepaTypbl OTNycka Ha CTPYKTYPY M CBOMCTBA CTanu. 4

46 OTtnyck ctanu. Mpouecckl, npoxoasiimne B :3aKaneHH017| cTanv npu otnycke. BnuaHne 4
TemMnepartypbl OTMycKka Ha CTPYKTYPY M CBOWCTBA CTanw.

47 Otnyck ctanu. PasHoBuaHocTu otnycka. Mpouecchkl, npoucxosiime B 3akaneHHown ctanv npm 4
oTnycke. BnuaHne Temnepatypbl OTNycka Ha CTPYKTYpY Y CBOWCTBA CTanu.

48 Ynydwenue ctanu. Kakue ctanu aBngoTcs ynyywaemMbIMu.
Xumuko-Tepmnyeckasi obpabotka. LiemeHtaums. Ctanu, nogsepraemble uemeHtauun. CTpykTypa

49 1 CBOMCTBa LieMeHTOBaHHOro criod. OKoH4YaTenbHas TepMuyeckas n MexaHmdeckas obpaboTka 4
cTanuv nocrne uemeHtauum

50 Xumuko-Tepmmyeckasi obpabotka. AsoTrpoBaHue. Ctanu, nogsepraemble a3oTPOBaHNUIO. 4

51 Xumuko-Tepmmyeckasi obpaboTtka. HUTpouemeHTaumst 1 NOBEPXHOCTHAA MeTannnsauums. 4

52 MpokaTtka cTanemn, cnocobbl 1 X Ha3Ha4YeHUe. 4

53 Bono4eHune, N3rotoBneHUe NpoBOIOKM. 4

54 Megp 1 ee cBovictBa. Obnactu npumeHeHus. Knaccudmkaums u mapknpoBka MeaHbIX CMaBoB. 9
O6nacTv NpUMeHeHNst MeAHbIX CN1aBOB.

55 Natynn. Oedopmupyemble natyHn. Coctas. MapkupoBka. Tepmuyeckasi obpaboTka. 9

MexaHun4eckne cBoncTBa.

56 JlutenHble natyHW. MpuHUMNbl MapknpoBki. O6rnacT NpUMEHEHNS. 9

BpoH3bl nuTenHble n gecdopmMupyemble. MNpuHLMNBL MapKMpoBKU. MprMepbl Mapok 6poH3.

57 ° 9
Tepmuyeckas obpaboTtka. MexaHu4eckne CBOMCTBA.

58 TutaH u ero ceoncTBa. TuTaHoBble cnnasbl. Knaccudgukaumsa TMTaHOBbIX CNNaBoB. TepMuyeckas 10
06paboTka TMTaHOBbLIX cnnaBoB. MexaHW4eckne CBOMCTBA.

59 AntomMuHWI 1 ero cnnaebl. CBoWCTBa anmomMnHNs. Knaccudukauusa antoMUHUEBBIX CNNaBoB. 10
Mapku. CoctaB. Tepmnyeckas obpaboTka. CBoNCTBA.

60 ﬂMT?VIHbIe anomuHneBble cnnasbl. MapkupoBka. Tepmuyeckasa o6paboTka. MexaHnyeckue 10
CBOWCTBA.

61 HedopmmpyeMble antoMmHueBble cnnasbl. Knaccudpukaums. Mapkvmposka. Tepmuyeckas 10
06paboTka. MexaHn4Yeckme CBONCTBA.

62 BbicokonpoyHble antoMuHneBslie crnasbl. Mapku. CoctaB. Tepmudeckas obpaboTka. 10
MexaHunyeckre cBoncTBa.

63 Marnuin n ero ceoncTea. ﬂVITeVII—JbIe 1 gecdopmmpyemble cnasbl MarHus. Tepmuyeckas 10
o6paboTka. MexaHn4yeckme CBOMCTBa MarHMEBbIX CMIaBOB.

64 MHCcTpyMeHTanbHble MaTepuarsl BbICOKOW TBEPAOCTU: MeTanfokepammnyeckme, X MapknpoBka; 8
MUHepanokepammnyeckme pexyLine MHCTpyMeHTanbHble Matepuansi.

65 LtamnoBble ctanu. CTanu Ans XonogHou 1 ropsiyen wWramnosku. Tepmunyeckas obpaboTka. 8
Mapku ctanen.

66 BbicTpopexyLine cTanu, Ha3HavyeHne, NokasaTenn CBOMCTB, Tepmuyeckas obpaboTka. 8

67 M3HococToMKMe cTanu, TUrnbl U3HOCOCTOMKUX CTaren. 8

68 KoTenbHble ctanu. 8

69 Koppo3noHHO-CcToMkue ctanu. BnusiHne nervpyrowmx anemMmeHToB. XpoOMUCTbIE U XPOMOHUKENEBLIE 8
ctanun. MexkpuctannntHas Kopposusi.

20 HemeTtannuyeckne matepumansl. OCHOBHbIE BUAbI. [nacTmacchl, x knaccudmkaums, CocTaBbl, 11
o6nacTv npMMeHeHus.

71 MopoukoBasi meTannyprusi. MopoLkoBble MaTepuarbl, NOHATUE NOPUCTOCTMU. 11

72 KomnoanumoHHble matepuansl. MaTpuua 1 HanonHuTtens. CBONCTBa KOMMNO3UTOB. MpuMeHeHne 1
KOMMO3UTOB.
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| Bnusinme maTeprana 1 o6LEMHOI [A0NKM Nop Ha 06M1acTW NPUMEHEHUs NOPOLLKOBLIX MaTepuanos. | 11

10.2.2. BapmaHT TUNOBbIX 3a4aHUN, pa3paboTaHHbIX B COOTBETCTBMU C YCTAHOBJIEHHbIMU 3TanamMmm
cdopMmupoBaHMsa KOMNeTeHUUN

I:\I/QH YcnoBusa TMNOBLIX 3agad OtBeT

Y10A - yrnepoaucTtas MHCTpyMeHTanbHas BblCOKOKa4YeCTBEHHasi
cTanb ¢ cogepxxaHuem yrnepoga 1,0%.
18XI'T - KOHCTPYKUMOHHAA Ka4yeCTBEHHAA NnermpoBaHHas ctanb
c cogepxaHuem yrnepoga 0,18%, '-mapraHua 1,5%, T-tutaH

PaclwmndpoBaTb yKasaHHble 1,5%.

MapKMu:

Y10A P9 - BbicTpopexyLaa MHCTpyMeHTanbHas cranb ¢

1 18XI'T copgepxaHmem 6onee 1% yrnepopa, P- nHaekc gaHHOM rpynmbl

P9 ctanu, sonbdpama- 9%.
CYy10
T15K6 CY10 - cepbllt YyryH ¢ npegenom NpoYHOCTH
o0s= 100 MMa.
T15K6- TuTaHO-BONbGOPaMOBbLIV KapOUAHbIN TBEPALIN CNIiaB,
obosHadvaeTcsa 6yksamu T, K. Kapbuga tntana 15%, kobanbta
6%, kapbug Bonbdpama 79%
1. Hapucosatb avarpaMmmy 1. HapucosaTb avarpammy COCTOSAHUSA cnnaeos c
COCTOSIHUSA cnnaeos, C | HeorpaHM4YeHHONW  pPacCTBOPUMOCTBIO  KOMMOHEHTOB B TBEPAOM
HeorpaHM4YeHHoOn  PacTBOPUMOCTLIO | COCTOSHUM (puc. 1).
KOMMOHEHTOB
2. YkaszaTb BO BCex 006mnacrtax
amarpammbl ¢0a3oBbIi COCTaB.
3. YkasaTb BO Bcex obnactax - W
AnarpaMmmbl CTPYKTYPHBIN COCTaB. o
4, Onsa cnnaea c cogepxaHuem B [
20% B: a2
i o W
- onpenenuTb cocTaB (a3 B crnase |
ans no6on TOYKM mexay E |
NMKBMZYCOM 1 CONMAYCOM; H I | a
-onpenenuTb KONMYecTBO Kaxaow 13 |
has ons Tow e TOYKW. | | o
2
4 7
20 40 0 0
—m R
2. YkasaTb BO Bcex obnactsax guarpammbl (hasoBbii COCTaB (CM.
aunarpammy).
3. YkasaTb BO Bcex obrnacTax auarpammbl CTPYKTYPHbIA COCTaB
(cM. onarpammy) — o — TBepObI pacTeop.
4. CocTtaB ¢as, (B, %)
X-c-40
a-b-8
Konnyectso ¢as:
Qx =ba/bc100 =12 /32 = 37%;
Qa =ac/ bc-100= 20/ 32 = 63%.

3 1. HapucoBatb AvarpammMy | 1. HapucosaTb OuarpamMMy COCTOSIHMSI CMMaBOB C HeorpaHWYeHHOM
COCTOSIHUSA cnnaeos, C | pacTBOPMMOCTbLIO KOMMOHEHTOB B TBEPOM COCTOAHUU (puc. 1).
HeorpaHMYeHHON  PacTBOPUMOCTbLIO
KOMIMOHEHTOB
2. Yka3aTb BO Bcex 06nacTsx
AuarpaMmmbl a30BbI COCTaB.

3. YkaszaTb BO Bcex obnactsx
avarpaMmmMbl CTPYKTYPHbI COCTaB.
4, [na cnnaea ¢ cogepxXaHuem
20% B.
a. NocTpouTb KpUBYIO
PNA 13.03.02 3neKkTpOTEXHNYECKOE M KOHCTPYKLMOHHOE MaTepuanoBeaeHne CrtpaHuua 13 u3 14




OXNaXAeHns daHHOro cnnaea MU
ykasaTtb npoucxogsiume npu
OXNaXAeHnn npeBpaLleHns BO BCEM
TemnepaTypHOM WHTepBane
oxnaxaeHus oT Temneparypsbl
nnaeneHns 4o KOMHaTHOW;

5. YkasaTb cambivi TyronnasKui
CnnaB UM KOMMNOHEHT.

b

o

[- 2

TeMmepaTypa,t

|

2. YkasaTb BO BCex 06nactax guarpaMmbl (oasoBbli COCTaB (CM.
anarpammy).
3. YkasaTb BO Bcex obnacTsix guarpammbl CTPYKTYPHbIA COCTaB (CM.
avarpammy) — o — TBepAbl pacTeop.
4. ins cnnasa ¢ cogepxaHnem 20 % B:

- MOCTPOUTb KPUBYIO oxnaxaeHus (puc. 2);

40 60 =]
— R

TeMIepaTypa,t

C=K-o+1
Cz=2-2+1=1

BpaMA

5. YkazaTb camblil TYyronnasKkui CrsiaB Ui KOMMOHEHT.
Camblli TyronnaBkuiA KOMMOHEHT — A.

10.3. MeToanyeckue matepuansbl,
onpegensowme npoueaypbl OUeHMBaHUA 3HAHUW, YMEHWUI, BliageHui (HaBbIKOB U (UnK)
NpPaKTUYeCKOro onbiTa AeATeNIbHOCTU), XapaKTepu3yLWwmx 3Tanbl POpMUPOBaAHUA KOMNETEeHLUN

10.3.1. YcnoBusa Aaonycka 06yqa|ou.|eroc;| K caade 3avyeTta U nopAaaokK nukBunaaummn aKkagemu4yeckom
3aA40J1’)KeHHOCTHU

MonoxeHne O nNpoBeOeHWM TEKYLLEro KOHTPOSsi YCMeBaeMOCTU U MPOMEXYTOYHOW aTTecTaumm
obyvatowmxcsi

10.3.2. dopma npoBeaeHUs1 MPOMEXYTOYHOM aTTecTalumm No AUCLUUNINHe

YyCTHaa | X NMMCbMeHHasaA KOMMNbOTEPHOE TECTUPOBaAHNE nHas*

10.3.3. Ocob6eHHOCTU NpOBeAeHUA 3a4eTa
e BO3MOXHOCTb NONb30BATLCS KaNbKynaTOPOM;
e Bpemsi Ha noaroToBky oTBeTa no 6unety 50 MUHYT.

PNA 13.03.02 3neKkTpOTEXHNYECKOE M KOHCTPYKLMOHHOE MaTepuanoBeaeHne CrtpaHuua 14 u3 14



		2020-12-15T12:29:10+0300
	Луканин Павел Владимирович




