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1. AHHOTALIUA
K pabouell mporpaMme AUCHHUILINHBI
b1.B.02.01 DyieKTpOoTeXHMYECKOe MaTePHAJIOBEICHUE
TpynoemkocTs 2 3.€.

1.1. Ileab ocBOEHMS M KPAaTKOe CO/lep:KaHue TUCIUTIMHbI

LenssMu M3ydeHUs] AMCUUIUIMHBI SBISIOTCS (OPMHUPOBAHHWE 3HAHWU B 00JacTH (DU3MUYECKHX
OCHOB MaTepHaJIOBEJICHUS, COBPEMECHHBIX METOAOB IIOJyYCHHS KOHCTPYKIIMOHHBIX M JIIEKTPOTEX-
HUYECKUX MaTepHalioB, M3yUEHHE B3aWMOCBS3M OCHOBHBIX XapaKTEPUCTHK MaTEPUAIOB CO CTPYK-
TYpOH W TMpoleccamy, MPOUCXOAAIIMMH B HHUX MOJ ICWCTBHEM pPa3JIMYHBIX AKCILTYaTallMOHHBIX
(dakTopoB, H3yUeHUE CIIOCOOOB JMATHOCTUKH U YITyUIICHHSI HX CBOWCTB.

[Tpuo6perenne HaBBIKOB 3PPEKTUBHON 00pabOTKH, OLIEHKH KOMITIEKCa (PU3MUECKUX CBOMCTB
U KOHTPOJS KadecTBa MAaTEPUANIOB C IENBI0 WX PAlMOHAIBHOTO, 0€30MacHOT0 M 3KOHOMHUYHOTO
UCTIONIb30BAHUSL.

3amadeii M3y4eHHs TUCHUTUTHHBI SBISICTCS MMPHOOPETEHNE CTYICHTAMH MTPAKTUYECKIX HABBIKOB
B 00J1acTH MaTepHaIoBeieHHs U () (HEKTHBHOM 00paObOTKH U KOHTPOJIS Ka4eCTBa MaTePHUAIIOB.

Kpartkoe conep:kanue JMCHUILUIMHBI: OCHOBBI 3JIEKTPOTEXHHUYECKOTO MaTEpUATOBEICHUS;
arperaTtHble COCTOSIHUSI, IE€(EKTHl CTPOCHUS M WX BIMSHHE HAa CBOMCTBA MaTEpUaliOB; TEPMHUYECKas

00paboTKa; KOHCTPYKIIMOHHBIE MaTepHalbl; METAJUIbl M  CIUIaBbl, pa3paboTka  jaeranei
INEKTPOTEeXHUYECKOoro o0opyaoBaHusa. [lodympoOBOJHUKOBBIC, UANEKTPUUYECKUE  MaTepHAbI;
MNpUPOAHBIC, HCKYCCTBCHHBLIC W CHHTCTHUCCKHUC MaATCpHUAJIbI, KHaCCI/I(l)I/IKaHI/Iﬂ MaTcpruajioB 110

arperaTHoMy COCTOAHUIO, XHUMHUYCCKOMY COCTaBYy, (I)YHKI_[I/IOHaHBHOMy Ha3HA4CHUIO, 3aBUCHUMOCTDb
CBOMCTB OT BHCIIHHUX yCJ'IOBHfI, TCXHOJIOTMMU TIOJYYCHHUA HW HNPHUMCHCHHUA OJIICKTPOTCXHHUYCCKUX
MaTCepraJIOB, KaK KOMIIOHCHTOB JJICKTPOIHCPICTHYCCKOI0 U 3SJICKTPOTCXHHUYCCKOI'O OGOpy,I[OBaHI/IH;
CBA3b MapaMETpPOB, XAPAKTCPHU3YIOIINX CBOMCTBA QJICKTPOTCXHUYCCKHUX MATCPUAJIOB, C IMapaMETpaMun
QJICKTPOIHCPICTHUICCKOI'O U SJICKTPOTECXHUICCKOT'O O60py,I[OBaHI/I$I.

1.2. IlepeyeHb IVIAHMPYEMBbIX Pe3yJdbTATOB 00y4eHUSs MO JUCHUILIHHE, COOTHECEHHBIX C
IUVIAHUPYEMbIMHU pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbLHOI MPOrpPaMMBbl

[Tnanupyemble pe3yIbTaThl [Tnanupyemble pe3yapTaTbl 00y4eHUs 10 TUCLUILIIMHE
OCBOEHUS IIPOrPaMMBI
(comeprkaHue U KOJIbI

KOMIETEHIINN)

CHOCOOHOCTh KOMITETEHTHO
BbIOMpATh U

3HAMb: OCHOBBI
KOHCTPYKIMOHHBIX

MaTCpruaJIOBCACHUSA u TCXHOJIOI'MH
MaTCpHraIoB; SJICKTPOTCXHUYCCKHUEC

JKCILIyaTUPOBATh Marepuaibl B Ka4eCTBE KOMIIOHEHTOB JJIEKTPOTEXHUYECKOIO U
JIIEKTPOTEXHUYECKHE JIEKTPOIHEPTETUUECKOr0 000py IOBAHHUS;

CUCTEMBI 10 MECTY 61adems. METOTUKAMH BBIIIOJIHEHUS PaCY€TOB MPUMEHUTENBHO K
npodeccruoHanbHON WCIIOJIb30BAHNIO  JJIEKTPOTEXHUYECKMX M KOHCTPYKIIMOHHBIX

nestensHocTH (ITKB-13)

MaTCpHajoB .




1.3. MecTo AucOMILIMHBI B CTPYKTYpe 00pa3oBaTe1bHON NPOrPaMMblI

Wnpnexc HaumenoBanue Ceme | lnmekchl 1 HAMMEHOBAHUS YUCOHBIX TUCIUTUINH
JUCLUTIINHBI CTp (Mopyneil), IpakTHK
u3yde Ha KOTOpBIC
JUTSL KOTOPBIX
HUS OnHpaeTcst .
. coJiep’KaHue JaHHOMN
coJiepsKaHue JaHHOMN

JTUCIUILTAHBL (MOJTYJIS)

JTUCIUILTUHBI .

BBICTYIIA€T OMOPOi
(Motyist)
b1.B.02.01 | DnexkTpoTexHUYECKOe 4 b1.b.11 Marematuka | b1.B.02.02
MaTepHaIOBEICHNE b1.b.12 ®u3uka DnexTpuyeckue
b1.b.13 Xumus MaIlINHEL,

b1.B./1B.06.01
MuxkpomnpoiieccopHas
TEXHHKA
b1.B.J1B.06.02
[IpeobpaszoBarenpHas
TEXHHUKA
b1.B.02.04
DIIEKTPUYECKHI
TIPHUBO/I.

1.4. SI3bIk MpenogaBaHusi: PyCCKUM.




2. O0beM AUCHMIIMHBI B 3249€THBIX €JMHUIAX C YKA3aHHEM KOJIHYECTBA aKaJAeMH4YeCKHX YaCoB,
BblIeJICHHBIX HA KOHTAKTHYI0 padoTy o0y4aromuxcs ¢ npemnojaasaresieM (110 BUIaM y4eOHBIX
3aHATHI) H HA CAMOCTOSAITEJIbHYI0 padoTy 00yyaromuxcst

Brimucka u3 yuebnoro miana (rp. C-0®-17):

Kox n Ha3BaHMe NUCIUIUTUHEI 110 Y4eOHOMY IIJIaHy b1.B.02.01 DnexTpoTexHuyeckoe
MaTepUaIoBeIeHUE
Kypc n3ydenus 2
Cemectp(bl) U3y4YEeHHUS 4
dopMa MPOMEKYTOUHON aTTecTalnu (3a4eT/IK3aMeH) 3aver
PacuetHo-Tpaduueckas paboTa, CEeMECTp BbIIOJIHEHUS 4
Tpynoemkocts (B 3ET) 2 3ET
Tpynoemkocts (B yacax) (cymma ctpok Nel,2,3), B T.4.: 72
Nel.  KouraktHass  paGora  ofyuawmmxes ¢ | OObem ayuTOopHOR Bru.c
npenoaasareaeM (KP), B yacax: paboTsl, IIPUMEHEHUEM
B gacax JOT um 20!, B
Jacax
O6bem paboTsl (B yacax) (1.1.+1.2.+1.3.): 34 -
1.1. 3aHsATHUS JIGKUMOHHOTO TUIA (JIEKLIHHN) 16 -
1.2. 3aHATHs CEMUHAPCKOIO TUIIA, BCETO, B T.Y.: - -
- CEMHHAaPhI (mpaxkTU4ecKue 3aHATHS, 16 -
KOJJIOKBUYMBIH T.I1.)
- 1abopaTopHbIe PabOTHI - -
- PAKTUKYMBI - -
1.3. KCP (koHTpOJb CaMOCTOATEIBbHON pPabOTHI, 2 -
KOHCYJIbTAIl1N)
Ne2. CamocrosiTesibHass padora odyuarommuxcs (CPC) 38
(B yacax)
Ne3. KoauuyecTBO 4acoB Ha 3K3aMeH (IpU HaJIWYUU -
HK3aMeHa B Y4€OHOM IIJIaHE)

1yKa3LIBa€TCﬂ, €CJIM B aHHOTallu1 O6pa3OBaT€HBHOﬁ IporpaMMel IO NO3ULHHU ((CBGHGHI/IH O IPUMCHCHHUHU JUCTAHIIUOHHBIX
TEXHOJIOTUI 1 QJICKTPOHHOT'O 06y‘-I€HI/I$I)) YKa3aH OTBCT «Aa».
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3. Copep:xaHue AUCHUILUINHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM € YKa3aHHeM 0TBeJeHHOr0 Ha HUX
KOJIMYeCTBA aKa/leMHYeCKHUX YacOB U BUJ0B YU4eOHbIX 3aHATHI

3.1. Pacnpene/ieHue 4acoB 1o pa3jaejaM U BUJAaM y4eOHbIX 3aHATHI

Paznen Bcero KonTakTHas pabota, B 4acax Yacer
4acoB CPC
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CrtpoeHue u cBolicTBa 8 2 - 2 - - - 4 (JIP)
METAJUJIOB M CILJIABOB
Teopus crutaBoB 22 4 - 4 - - - 4 (JIP)
10 (PTP)
CrtpoeHue u cBolicTBa 8 2 - 2 - - - 4 (JIP)
KEJEe30yTIEPOIUCTHIX
CILIaBOB
[TonynpoBOAHUKOBBIE 17 4 - 4 - - 1 8 (JIP)
MaTepuaisbl
Juanexkrpuueckue 17 4 - 4 - - 1 8 (JIP)
MaTepuaibl
3auer - - - - - - - -
Bcero yacoB 3a cemecTp 72 16 | - 16 - - 2 38

ITpumedanue: JIP-moaroToBKa K JlabopaTopHbIM 3aHATHSIM, PI'P — BhIMOTHEHNE pacueTHO-TpadUIecKoi paboThI.

3.2. CopepxaHue TeM NPOrpaMMbl AU CHHUIIIMHBI
Tema 1. CTpoeHue 1 cBOICTBa METAJIOB U CILJIABOB.
Knaccugukanus MeTo10B onpeieIeHNs TBEPJOCTH, TPEOOBaHUS MPEABABISIIOTCA K KaUECTBY
NOBEPXHOCTH 00pa3ioB. OCHOBHBIEC MOHATHUS B TEOPUH CIUIaBOB, OCOOEHHOCTH CTPOCHHMS,
KPHUCTAJNIN3AL[H U CBOMCTB CIIJIABOB: MEXaHUUECKUX CMECEH, TBEPABIX PACTBOPOB, XMMUYECKUX
COCIMHECHUM.

Tema 2. Teopus cruiaBos.

Knaccudukanus crnmaBoB TBepabIX pacTBopoB. KpucTamimsanus ciiaBos. J[uarpamMmma cocTOSIHUS
JByXKOMITOHEHTHBIX CIUIaBOB: /[narpamma cOCTOSIHMSI CIIJIaBOB C HEOTPAaHUYEHHOM pacCTBOPUMOCTHIO
KOMIIOHEHTOB B TBEPJIOM COCTOSIHMH (CIIJIaBbl TBEPABIE PACTBOPHI C HEOIPAaHHUUEHHOMN
pacTBOpUMOCTHIO. /lnarpamma cOCTOSIHMSI CIIJIaBOB C OTCYTCTBUEM PaCTBOPUMOCTH KOMIIOHEHTOB B
KOMIIOHEHTOB B TBEPJIOM COCTOSIHMU (MEXaHWYeCKHe cMecH). /lnarpaMMa cOCTOSIHUS CILIABOB C
OTrpaHMUYEHHOW PAaCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHMM. JlMarpamMma coCTOSHUS
CIUIaBOB, KOMIIOHEHTHI KOTOPBIX 00pa3yroT XMMHUYECKHE COeMHEHUs. [lnarpaMma coCTOsSHUS
CIIAaBOB, UCTIBITHIBAIONINX (pa30BbIC MPEBPAIICHUS B TBEPIOM COCTOSIHUHU (TIEpeMEHHAas
pacTBOpUMOCTB). CBsI3b MEXKIYy CBOMCTBAMM CIUIABOB U THUIIOM JHArpaMMbl COCTOSTHHSL.

5




Tema 3. CtpoeHue U CBOICTBA KeJI€30yTICPOAUCTHIX CIUIABOB.

TBepaple pacTBOPBI, YHOPSAOYCHHBIC TBEPIBIE pPacTBOPHI. JKene30yriaepoIucThie CILIaBhl,
CIUIaBBI JKeJie3a C YIJIEPOJOM Ha OcCHOBe jkeie3a. PaszoBbie cocrostHUsA. CTpOEHHE 3aTBEpAEBIINX
KENE30yTIIEPOJUCTHIX CIUTABOB. MUKPOCKOIMYECKUI aHAJIN3 METAJUIOB M CILUIABOB.

Tema 4. [lonynnpoBOIHUKOBBIE MATEPUATIBI.

Haznauenme, kmaccudukanms. Kpucraimmyeckue — MONYyNPOBOAHUKOBBIE — MaTEpPHAIIBL.
Hekpucrannuueckre NOTynpOBOJHUKOBBIE MaTepuanbl. OCHOBHbBIE ANEKTPOPU3NYECKUE CBOMCTBA.
JlerupoBarue. CtpykTypHble nedekThl. [lomynmpoBOTHHKOBBIE MaTepHansbl B COBPEMEHHOMN
3JIEKTPOHUKE.

Tema S. JludnexkTpuyeckue MaTepuabl.

Knaccudukanus u obmue cBoWcTBa AUANEKTPUKOB. TemmeparypHbie 3aBucuMocTd. OCHOBHBIE
JJIEKTPUYECKUE CBOMCTBA OUAIEKTPUKOB. [lonsapusanus nuanektpukos. Buael nongpuzannu. Ilorepu
B IMANEKTpHUKax. [Ipo0oii AMAIEKTPUKOB.

4. Ilepevenn y4eGHO-METOANIECKOT0 00eCcedeH sl ISl CAMOCTOSATEILHOM PpadoTh
00y4YaKIMXCs MO TUCIUIJIMHE

Conepxanne CPC
Ne HanmMenoBanue pazaemna Bun CPC Tpyno- DOopMBI 1 METOTBI
(TeMbl) TUCIUTUTHHBI €MKOCTb (B KOHTPOJIS
Jacax)

1 CtpoeHue u cBOiiCTBa Boinosnnenue PI'P 4 AHanu3z TEeOpeTHYECKOro

METaJUIOB U CIUIaBOB MaTepuasa, BBIIOJHEHHE

PT'P (Baeayn.CPC)
2 Teopus criaBoB Bemonnenue PI'P 14 AHanu3 TeopeTHYECKOro
Marepuana, BbIIIOJHEHUE

PI'P (Bueayn.CPC)

3 CrtpoeHue u cBOICTBa Bemonnenue PT'P 4 AHanu3 TeopeTHYECKOro
JKEIIE30yTIICPOIUCTHIX Marepuana, BbIIIOJHEHUE
CILIABOB PI'P (Bueayn.CPC)

4 [TonynpoBoAHUKOBBIE Brinonnenue PI'P 8 AHanu3 TEOPETUYECKOTO
MaTepUabl MaTepuana, BbIOJIHEHUE

PI'P (Bueayn.CPC)

5 Jnsnekrpudeckue Brimonnenue PI'P 8 AHanmu3 TEOPETHYECKOTO

MaTepUabl MaTepuasa, BBIIOJHEHHE
PT'P (Baeayn.CPC)
Bcero uacos 38

Tembl TECTOB
Tect Nel Metamnst u crutaBel. CriocoOb 00pabOTKH.
Tect No2 XKene3oyriaepoaucThie CIIABHI.
Tect Ne3 JlusnexkTpuueckue MaTepHuasbl.

IIpuMepbI TeCTOBBIX 3a1aHU I
1 OCHOBBI KOHCTPYKIIMOHHOT'O MaTE€PUAIOBEICHUS
1.1 ATOMHO-KpUCTAJUINYECKOE CTPOCHHE MaTepHalioB, 1e(PEeKThI, CBOMCTBA MaTepHUaJIOB
Mertamnsl u crtaBel. CriocoObl 00paboTKH

2 CamocrosTensHas paGoTa CTYACHTA MOXKET OBITh BHEAYAMTOPHOH (BBITIONHSETCS CTYACHTOM CaMOCTOSTENBHO 6€3 ydacTHs
HperoiaBaTelis — HapUMep, MOATOTOBKA KOHCIIEKTOB, BBINOJIHEHHE MUCbMEHHBIX Pa0OT M JIp.) M ay JUTOPHOU (BBINOJIHAETCS CTYJEHTOM
B ayJIMTOPHH CAMOCTOSITEIIBHO MO PYKOBOACTBOM IIPETIOAABATENs — HAIPUMED, JJabopaToOpHas WM IIpaKTHuecKas paboTa).
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1. Jononmuute

— HEOJHOPOJIHOCTh XHMHYECKOTO COCTaBa, BO3HHUKAIOIIAs B IpPOIECcCe
KpuUCTallIM3allui KPUCTAJIJIMTOB, BBIACIIAIOIINXCS U3 KHUIKOI'O pacTBOpa, U MMCIOIIUX HepeMGHHBII\/'I
COCTaB, 3aBHUCAIINIA OT TEMIIEPATYPHI.

2. lommoaHuTe

—  METAUIMYECKUH KUJAKUM pacTBOp, KOTOPbIMH MO OOJBIIMHCTBY
XapaKTePUCTHK OJIM30K K TBEPAOMY COCTOSHUIO, XapaKTepU3yeTcs OTCYTCTBUEM AalbHEro MOopsijika B
KPUCTAJUIMYECKOM CTPOCHUH.

3. OT™MeThTe NpaBUIbHBINA OTBET

[MpaBuito a3 ['mOOca A1st METATNTMUECKUX CUCTEM, PACCMAaTPUBAEMBIX TP MTOCTOSTHHOM
JIABJICHUH, PABHOM aTMOC(HEpHOMY, 3aIHChIBACTCS:

O C=K-®+1

O C=K+d+1
O C=K-®+3
O C=K-®+2

4. OT™MeThTE NPAaBUIBHBINA OTBET
®dazoBbIi cocTaB cruiaBa 8§0%Sn u 20%7Zn nipu temneparype 400 °C npencraBiseT coO0i:

0
= J P T e
40u T
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.‘,J"
300
|| LA | |HcHZn
200\.13’/ !
S :f,;ﬁ@ | 3+ -
100 - | | |
0 10 20 30 40 50 &0 70 80 90 100
5 Zn
" —0 Fn
Kunxyro dazy

Kunkyro ¢azy u Kpuctamisl Sn
Kunkyto ¢azy u Kpuctamisl Zn

Oo0Oo0oan

MexaHMUYeCKyI0 CMECh KPUCTAJUIOB Zn U Sh

5. JlonomHuTe
— TEeOMETPUYECKOE MECTO TOUYEK OKOHYAHHS 3aTBEpACBaHUS JIBOMHBIX
CILJIaBOB C PA3JIMYHBIM COJICP)KaHUEM KOMIIOHEHTOB.

6. OTMEeThTE NPaBUIIbHBIA OTBET
[IpencraBneHHast Ha pUCYHKE quarpamma COCTOSIHUS XapaKTepHa sl CILIaBOB:
O C neputeKTHKON

U C HCOTpaHUYCHHO pACTBOPAOIMIUMUCA OJUH B APYT'OM KOMIIOHCHTAMU B KUJIKOM
COCTOSAHUH U HC PACTBOPAOIINUMHCA B TBEPAOM

] C HCOTPAHNUYCHHO PACTBOPAIOIIUMUCA OJHUH B IPYT'OM KOMIIOHCHTAMHU KaK B JKUJKOM,
TaK U B TBEPAOM COCTOAHUU



A
o
0 B. % Ioo
O C KOMITOHEHTaMH, 00Pa3yIOIKUMU XUMUYECKOE COEMHEHNE

7. OTMETbTE NPaBUIIbHBIA OTBET

O UyryH npencraBisieT coO0M:
O CmuiaB xene3a ¢ HUKeJNeM

O UucTeiil MeTasmn

O Crnas xenesa ¢ allOMHHHEM
O Crinas kenes3a ¢ yriiepoJaom

8. OTMeTbTE MpaBUIIbHBIN OTBET
MapkupoBKa yriaepoaucToil HHCTPYMEHTaIbHOW KauyeCTBEHHOMN CTaan 0003HauaeTCs:
O y7 O Cr4xn

O A35E O Cr0

9. OT™MeThTE MPaBUIHLHBINA OTBET

JlerupoBannas ctanb Mapku 30XT'CA:

O BricokokauecTBeHHas ¢ copepxanueM yriaeposa (,3%, nerupoBaHa XpoMoM,
MapraHieM 1 KpeMHUEM B KonuuyecTBe MmeHee /-1,5%

O Conepsxur yriepoaa 0,3%, nerupoBaHa XpoMOM, MapraHiieM, KpEMHHUEM U aXOTOM B
KosmuecTBe MeHee /-1,5%

O C yny4meHHbIMHM XapaKTepUCTUKaMU, CoJiepKaHueM yriepoaa 30%, nerupoBana
XpOMOM, MapraHiieM U KpeMHHEM B KonuuecTBe MmeHee /-1,5%

O ABTOMaTHas ¢ coaepkanueM yraepoaa 0,3%, nerupoBaHa XpoMOM, MapraHieM U
KpEMHHUEM B KoJndecTBe MeHee /-1,5%

10. OT™MeTbTE paBUIIbHBII OTBET
®dopma rpaduTa B BBICOKOIPOYHOM UYyTYHE:
O HUrnosunuas O XJonpeBUIHA

O [TapoBuaHas O IInactunyaras

11. lomonHuTe
— TepMHUYecKkass oOpaboTKa MaTepuajioB, 3aKIIOYAIONIAsICS B HArpeBe 0
ONpENIETICHHON TeMIIepaTypbl, BBIIEPKKE U MEAJICHHOM OXJIAXKJICHUU ISl YIYUIIEHUS CTPYKTYpbl U
00pabaThIBAEMOCTH MaTEPUAIOB, CHATHUSI BHYTPEHHUX HAMPSIKCHUM.

12. JlomonHuTe

— U3MEHEHHUE CTPYKTYpPbl U CBOMCTB C yBEIMUYEHHEM IUIOTHOCTU Je(PEKTOB
KPHUCTAJUTIYECKOM PEIIETKH B BELIECTBAX B Pe3yJIbTaTe MIIACTUYECKOH eopMallHH.

13. OT™MeTbTE IPaBUIIbHBII OTBET

[lonaBneHue NpoueccoB PEeKPUCTAIIM3ALMUA B pe3yJbTaTe M3MENbUCHHs 3€pHA, COXPAHEHUS
MOJIyTOPSYEr0 HAaKJIENa M BBICOKOJUCIEPCHOTO OpPUEHTHMPOBAHHOIO pacnaja TBEPAOrO pacTBOpa
JOCTUTaeTCs:

O XonoaHou aedopmarueit



O Otmyckom
O ["opstueit 00pabOTKOI aBIeHUEM
O 3akankoit

14. JlomonHuTe

— HarpeB MmaTepuajia ¢ TMOCJIECIYIONUM OBICTPBIM OXJIAXKICHHEM IS
duKcalii BBICOKOTEMIIEPATYPHOTO COCTOSHUS WM TPEIOTBPAIICHUS HEKEIATeIbHBIX MPOIECCOB,
MIPOUCXOISIINX TTPU MEAJICHHOM OXJIAXKICHHUH.

JM3IeKTpUUecKIe MaTePHAJIB

15. Jlononaute

— sBIeHHME O00pa3oBaHUsS B  AWDJICKTPUKE  PE3yJbTUPYIOIIETO
3JICKTPUYECKOTO JHWMOJBHOTO MOMEHTa B pe3yJIbTaTe OTPAHWYEHHOTO CMENICHUS CBS3aHHBIX
3apsDKCHHBIX YacTUL U HEKOTOPOro YIOPSAJOYEHMS B PACIOIOKEHUM JHIIONEH IOJA JACUCTBUEM
BHEIITHETO JIEKTPUYECKOTO OIS,

16. OT™METhTE NPABUIIBLHBIA OTBET

Mexny TUTacTUHAMHU IDIOCKOTO KOHJEHcaTopa 0e3 BO3AYLIHBIX MPOMEXKYTKOB 3a)KaT JUCT
reTuHakca ToimuHou h=Iwm. Ha xkoHmeHncatop momano Hanpspkerue U=200B. JudnexTpudeckas
MpoHMIIaeMOCTh paBHa 6. [loBepxXHOCTHas MIOTHOCTH 3apsiia Ha IJIACTUHAX KOHJEHCATopa Gl W Ha
TUDJICKTPUKE GJI:

O o, =10"Kn/mu o, =885-107 Ku/m
a 0, =10"K1/mu o, =1,77-10° K1/ m
O o, =1,77-10"°Kn/ m u o, =8,.85-10° K1/ m
a o, =107 K1/ m u oy =8,85-10°Kn/m

Kpurtepun oneHKH: MaKCUMallbHOE KOJHYECTBO OAJIOB, MPEIYyCMOTPEHHOE 3a BBITIOJHCHUE
TECTa, CTYJCHT HaOMpaeT B Cilydae BEPHOTO OTBETa Ha BCE BOMPOCHL. Ecim He Bce OTBETHI BEPHBIE,
KOJIMYECTBO OaJUIOB YMEHBIIACTCS HAa BEIMYHHY, NPOMOPIHOHAIBHYI0 KOJMYECTBY HEBEPHBIX
OTBETOB.

B GanmipHO-pEeHTHHTOBOM cHCTEME Ha TecTUpoBaHue oTBeAeHO 30 OamioB.

PacuetHo-rpadguyeckas padbora

B pamkax Kypca HpeayCMOTPEHO BBINIOJHEHHE pacdyeTHO-Tpauueckoil padoThl MO CIEAYIOIIMM
TeMaM:

PI'P 1. «M3yueHue cTpyKTypsl U CBOWCTB METAJIJIOB U CILJIABOBY.

Mertoanyeckre pPEKOMEHJAIMM K BBIMOJIHEHUIO pacueTHO-rpauyeckux paboT, oOpas3isl HX
BBINOJIHEHUSI TPEACTaBIE€Hbl B METOIMYECKUX YKa3aHUAX MO Kypey «DJIEKTPOTEXHUYECKOE U
KOHCTPYKLMOHHOE MaTepuanoseaeHue». Hepronrpu, 2010 r.

Kpurepun oueHku pacueTHo-rpapuieckoit padoThbI:
42 6GamnoB BeicTaBiseTcss 3a 100% BbIONHEHYIO PabOTy, B KOTOPOW OTCYTCTBYIOT (PaKTHUECKHE
omnOku. 38 GamioB - 3a paboTy, B KoTopoi momymieHa 1 ¢axtuueckas ommOka. 35 OamnoB — 3a
paboty, B KOTOpOH AomyIieHbl 2 ommOku. 32 6amnoB — 3a padory ¢ 3 ommbOkamu. 28 GamioB — 3a
paboty ¢ 4 ommbkamu. 24 6ayioB — 3a padoty ¢ 5 ommbOkamu. Pabota, BeimosaHeHHas Oojiee 4eM ¢ 6
OoImMOKaMH, HE OLIEHUBAETCS.



5. Mertoanuyeckne yKa3aHus I 00y4alOUIUXCH MO0 OCBOCHUI0 TUCHUIINHBI
Metoanueckue ykazaHHs AJs TOMOIIM 00Yy4arolMMCs B YCIEITHOM OCBOEHUM JUCLUIUIMHBI B
COOTBETCTBUH C 3aIUTAHUPOBAHHBIMH BHJAMH yUEOHOH U CAMOCTOSATENILHONW PaOOThI 00yUJaIOIINXCSL:

KoanuecTBo
ABTOp, Ha3BaHI{.lle, MeECTO U3J1aHudA, N31aT€¢JIbCTBO, 'O Haauuue IK3EMILISIPOB
Ne W3JAHHUSA Y4eOHOH JINTepaTypPhl, BUA M XapaKTePHUCTHKA rpuga, Bujg B GHOIMOTEKE
n/n HHBIX HH(OPMALMOHHBIX PeCypcoB rpuga CB®Y
Crapoctuna JI.B. Meroauueckue  yka3aHus K
BBITIOJIHEHUIO pacdeTHO-rpapuIecKuX u
| | camocTosTenbHbIX pabot no kypcy «MarepuanoBeieHue.
TexHONMOrMA  KOHCTPYKIMOHHBIX  MaTepHAIOB».  —
Hepronrpu.: M3parensctBo THU(d) CBDY, 2010. — 31 c.
[Tanpun I''A. MccrnenoBaHnue OCHOBHBIX XapaKTEPUCTUK
MarHUTHBIX MaTepuanoB: Meronuyeckue ykasaHUS K
BBITIOJTHEHUIO J1a00paTOPHOM paboThl MO AUCIUILTHHE
2
«MeTtpuanoBeneHome. TKM». — Hepronrpu.:
WznatensctBo TU(P) ATY, 2009. — 26 c.
[Mappun I'.A. DneKTpOpaguodIEeMEHTHl — PE3UCTOPHI:
3 VYuebnoe nocobue. — Heprourpu: Uzn-so TU(D) AT'Y,
2009. - 70 c.
[Manpun I'.A. NccnenoBanue BIMSAHUS TEMIIEpaTypsl Ha
CBOIWCTBAa pE3UCTOPOB M Tepmomap: MeToauueckue
4 | YKa3aHHS K BHITIONHEHHIO nabopaTopHoit paboTbel Ne2 1o
UCIIUILINHE «MeTtpuanoBeneHnbue. TKM)». —
Hepronrpu.: M3natensctBo TU () AT'Y, 2008. — 35 c.
Meroaunueckue ykazauus pasmerieHs B CJJO Moodle: http://moodle.nfygu.ru
PelTUHIOBBIN perjiaMeHT 0 AUCUHMILINHE:
Bun Boinosnnsiemoii yueoHoi padorsl | KommuectBo | Kommuectso Ipumeuanue
(KOHTPOJMPYIOLLIME MATEPHAJIbI) OaymioB (min) | 6ayutoB (max)
Ucnvimanus / Bpewms, uac
Dopmwvr CPC
BrinonHeHne TECTOBBIX 12 20 30 3HAaHUE TCOPHH;
3aJaHUuA BBIIIOJTHCHUC
J1a00paTOPHOM pabOTHI
PacuetHo-rpaduueckas 10 20 42 B [INCbMEHHOM BHJIE,
pabora WHJVBH]lyallbHbIE
3a1aHus
[IpakTyeckue 3aHATUA 16 20 28 3HAHUEC TCOPHH;
BBITIOJTHCHUEC
n1abopaTopHOM PabOTHI
3auer - - - 32 Bompoca
Hroro: 38 60 100
6. @OH OLIEHOYHBIX CPEACTB ISl MPOBEAeHUS MPOMEKYTOYHOM aTTecTAllMU 00y4aK0IIMXCS 10
AMCUHMILINHE

6.1. [Tokazarenu, KpUTEPUH U IIKaAJIa OLICHUBAHUS

Kons! onennBaembix | [lokasarens ouenuBanus | YpoBuu | Kpurepunm onenuBanus |  OrneHka
KOMITETCHITHI (mo . 1.2.PT1J]) OCBOCHUS (TeCKpUITOpPHI)

CIIOCOOHOCTh 3HAMb. OCHOBBI OcBoeno | lan TOJIHBIN, | 3a4TeHo
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KOMIIETEHTHO
BBIOUpATH U
OKCIUTyaTUPOBATh
JNIEKTPOTEXHUYECKHE
CHCTEMBI IO MECTY
npodeccruoHanbHON
JeSITeTbHOCTH
(IIKB-13);

MaTepHaIOBEICHUS U
TEXHOJIOTUH
KOHCTPYKIIMOHHBIX
MaTepuaos;
AIIEKTPOTEXHUIECKUE
MaTepualibl B KauecTBe
KOMITOHEHTOB
AIIEKTPOTEXHUYECKOTO
AIIEKTPOIHEPTETHIECKOTO
00opyaoBaHUA

énadems. METOIUKAMU
BBITIOJTHEHHSI PACYETOB
PUMEHHUTEIBHO K
MCTIONIb30BaHHIO
AIIEKTPOTEXHUYECKUX U
KOHCTPYKIIMOHHBIX
MaTepHalioB

pa3BEpHYTHI OTBET Ha
MMOCTaBJICHHBIM
BOIIPOC, IMoKa3aHa
COBOKYITHOCTb
OCO3HAHHBIX  3HAHHHI
10 JTHUCIUITINHE,
JIOKa3aTeIbHO
PacKpbITBl  OCHOBHBIE
MOJIOKEHUSI BOIIPOCOB;
B OTBETE
MPOCIIEKUBACTCS
yeTKas CTPYKTYpa,
JIOTHYECKas
MOCJIEIOBATEILHOCTb,
OTpaXkaromas
CYIIHOCTb
PacKpbhIBa€MbIX
MMOHSTHH, TEOpUH,
SBJICHUI. 3HaHUEC II0
peAMETY
JIEMOHCTPHUpPYETCS  Ha
¢dboHE TOHMMAHUS €ro

B CHCTEME JaHHOU
HayKu U
MEXIUCHUTUTMHAPHBIX
CBsI3€EM. Otser
U3JI0’KEH MOJIHOCTHIO C
MCIIOJIb30BaHNEM
COBPEMEHHOMN
TEPMHHOJIOTMU. MoryT
OBIThH JIOTYILIEHBI
HEI0YETHI B
OTpeeNIEHuU
MOHSTHH,
UCIPaBJICHHbBIE
CTYJIEHTOM
CaMOCTOSITENILHO B
npouecce orBeta. B
1abopaTopHOM
3aJaHUU MOXKET OBbITh
JIOITyIIIEHA 1
dakTHyeckas omrmokKa.
He OtBer mpencrasiser | He 3auteno
OCBOEHO | c000il pa3po3HEHHBIE
3HAHUA C
CYILLIECTBEHHBIMU
omuoKaMu 1o
BOIIPOCY.
[IpucyrcTBytor
(parMeHTapHOCTb,
HEJIOTMYHOCTh
uznoxenus. CTyneHt
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HE OCO3HAaeT CBS3b
00cyX1aeMoro

BOIpoca Mo Ouiery c
JIPYTUMH  00BEKTaMHU

JOUCIMILINHBI.
OTCyTCTBYIOT BBIBOJIBI,
KOHKpCTHSaHHﬂ 158
JIOKa3aTeJIbHOCTh
U3J10KCHUS. Peun
HErpaMoTHas,
TepMHHOHOFHﬂ HEC
UCIIOJIb3YETCS.

JlomosHUTENbHBIE U
YTOYHSIOIINE BOIPOCHI

Mperno1aBaTess HE
NPUBOAAT K
KOPPEKIIUU OTBETA
CTyJEHTA. B
1abopaTopHOM

3aJaHUHU JOTIYIIEHO
Oonee 5 (akTHUECKUX
OIINOOK.

unu OTBET Ha BOIIPOC
MOJIHOCTBIO
OTCYTCTBYET

uau OTKa3 OT OTBeTa

Bonpocsl 111 CaMOKOHTPOJISA

Marepuanosenenne. O6mmue onpenenenus. Knaccudukanus MmarepuaioB B TEIIIOIHEPTETHKE.

S e

7.

ArperatHble COCTOSHMS BenlecTBa. THUmbl TBepAbIX Ted. OCHOBHBIE CBOMCTBA TBEP/BIX TEI.
MexaHnndeckre CBONMCTBA METAIIIIOB.

CtpoeHune KpUCTaNINYECKUX BEIECTB.

JledexThl KpuCcTaNTMISCKON penreTku. Biusaue nedekToB Ha CTPOCHHE METAJLIOB.
Metannuueckue cruaBbl. O0mue cBenenus. aspl, CTPYKTYypa.

@da30BbI€ U CTPYKTYpPHBIE NpeBpanieHus B cruiaBax. Kpucramm3sanms.

Huarpammsel coctosinus ([C) cmmaBoB Ha mpumepe JIC HEOrpaHUYEHHO PacTBOPSEMBIX

JpyT B Ipyre KOMIOHEHTOB A 1 B B TBepOM M *KHIKOM cocTosiHUIX. OOmIre cBeeHns, IpaBuio a3

I'n60ca.
8.
9

10.
11.
12.
13.
14.
15.

16

17.
18.
19.

20

IIOHATHA.

JIC nByXKOMIIOHEHTHOM CHCTEMBI ¢ 00pa30BaHUEM SBTEKTUKH.

JIC crutaBoB ¢ OrpaHU4EHHOM PacTBOPHUMOCTHIO KOMIIOHEHTOB.

JIC nBYXKOMIIOHEHTHOM CHCTEMBI C IEPUTEKTUYECKUM IPEBPAILICHUEM.

JIC IBYXKOMIIOHEHTHOH CUCTEMBI C 00pa30BaHNEM XHMMHUYECKOTO COSTUHEHHUS.
CrtpoeHue u CBOWCTBA XKele3a.

KoMroHeHTHI 1 (a3l B CIUIaBaX CHCTEMBI <GKENIE30-yTIIEPO.I.

Cucrema CIIaBOB «OKeJe30-yriiepoa». JJuarpaMMa coCTOSIHUS, OCHOBHBIE (a3bl.
B3anMocBs3p XUMHYECKOTO COCTaBa CO CBOMHCTBaMH BEIIECTBA.

. Buner mexanudeckoit oo6padorku. Hakrer.

Hedopmanus MetamioB. OCHOBHBIE TIOHSTHS, XapaKTEPUCTHKH, BH]IbI, STAIIBL.
Bunel 1 Ha3HaueHUe TepMUUECKOi 00pabOTKH cTasei.

dazoBble MpeBpalIeHUs B CTASAX PH TEPMUUECKON 00paboTKe.

. Tepmomexanuveckass © XHMHUKO-TEpMUYecKas o0OpaboTka. Ha3HaueHuwe, OCHOBHBIC
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21. BnusiHMe yriaepojaa v NOCTOSSHHOW MPUMECH Ha CBOWMCTBA CTaJIEH.
22. VYraeponuctsie ctanu. OOmue cBeeHus, Kiaccuukanms 1 MapKUpOBKa.
23. JlerupoBannsle cTanu. OOume cBeeHus, KiIacCuPUKaus 1 MApKUPOBKa.
24. Yyrynsl. O01mue cBeIeHHs, BUADBI, XapaKTEPUCTHKH.
25. benble u cepble UyryHbl. CBOMCTBA, MapKUPOBKA, IPUMEHEHUE.
26. KoBkue u BBICOKOIIPOYHBIE UyTyHbl. CBONCTBA, MAPKUPOBKA, IPUMEHEHHE.
27. YyryHsl crieniMagbHOTO Ha3HaueHus. CBOICTBA, MapKUPOBKA, IPUMEHEHHE.
28. Juanextpuyeckue matepraibl. OCHOBHBIE MOHATHS, KIaCCUDUKALMSL.
29. DaeKTponpoOBOAHOCTh AUANEKTPUKOB. BUJIbI, XapaKTepUCTUKHU.
30. Ilonspusaums IMAIEKTPUKOB. Bubl, XapaKTEPUCTUKH.

31. Jusnexkrpuueckue notepu. Buasl, XxapakTepuCTUKH.

IIpumepsl NpaKTHYECKHUX 3aJAHUH
3anayva 1
MortHoCTh, TOTpedsieMas AIeKTpOHArpeBaTeIbHBIM JJIEMEHTOM MpHu HampsbkeHuu 220 B
paBaa 500 Bt. Iloacuwraiite nnuHy, TpeOyromeics s U3TOTOBJICHUS JTOrO SJIEMEHTa
KOHCTaHTaHOBOW TMpPOBOJOKM nuameTpoM 18 wmm. HarpeBarenbHbIi 37eMEHT — paboTaeT mpu
temrepatype 400 °C.
3amaua 2
VY aenpHOE CONPOTUBIEHHE MEIHOTO IpoBojAa Nnpu KomHaTHOW Temmeparype (300 K) paBHo
1,8-10"® Om-m. Haiiaure ynensHoe conpoTtusiaeHue npososa mpu 700 °C.

3anaya 3
ConpoTuBieHHe AaTyMKa, BHIIOJIHEHHOTO U3 MEJHOro mpoBoja, npu temnepatype 20°C cocraBiser
25 Om. OmpenenuTh U3MEPEHHYIO C €ro IMOMOIIBI0 TEMIEPATypy, €CIM CONPOTHBICHHUE AaT4UKa
BO3pociio A0 32,8 Om.

3anaua 4
Onpenenure nNpoOMBHOE HANPSIKEHUE KOMIIO3UIMM U3 JIBYX JUAJIEKTPUKOB: BO3JyXa U
dapdopa. TonmmuHa Bo3maymHON mpocnoiiku 0,1 mMm, Tommuua dapdopa 5 mm. ObGa maudIEKTpUKA
TUTOCKOH (POPMBL.
3amayva 5
Onpenenuts TONIMHY CJIOSI AJIEKTPOKApTOHA MEXY IUIACTHHAMH IIJIOCKOIO KOHJEHcaTopa,
paccunTaHHOrO Ha HOMHHainbHOe Hampsbkenwe 1000 B. KonageHcatop MOmKEH MMETh ABYKPATHBIM
3arac MpOYHOCTH IO HAIPSKEHUIO.
3amaua 6
Kepamuueckuil KOHJEHCATOp, IUAIEKTPUKOM KOTOpOro siBiserca Marepuan Ttuma T-150,
umeer emkocTs 9-10710 d. Onpenenure BenMuMHY IUAIEKTPHYECKUX MOTEPh B ATOM KOHJEHCATOPE
npu Hanpsbkeaun 3000 B u ywactore 50 ['m, ecnu M3BECTHO, YTO YroJl JUAJIEKTPUUECKUX TOTEPH
JUDJIEKTPUKA paBeH 1°.
3anaya 7
Kongencarop wumeer pasmepbl o00kmagaok 50x50 cm, TONMMHY OUAIEKTPHKA 25 MM.
XapakTepucTukyu audiaektpuka: pv =10 Om-cm, tg § = 0,001, € = 5. OnpenenuTh pacceuBacMyIo B
JUBJIEKTPUKE KOHAEHCATOpa MOIIIHOCTD MIPU NMPUIIOKEHHOM HanpskeHuH 5 kB u wacrote 50 I'n.
Sagada 8
JIM3JIEKTPUK IIOCKOTO KOHIEHCATOpa UMEET CleAyIOIIHe XapaTepucTHKu: pyv = 10! Om-m; tg §
=0,001; € = 5. Pa3zmep 00k1aj0K KOHIEHCAaTOpa 5X5 cM?, TOJIIIMHA nudnekTpuka 52 mMm. Onpeaenure
BEJIMYMHY TOKA YT€UKH U PACCEUBAEMYIO B JUAIEKTPUKE KOHJIEHCATOPA MOLIHOCTh MPU MOCTOSSHHOM
HarpsbkeHuu S kB.
3agada 9
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®eppoMarHuTHEI cepaeuHuk oobemoMm 700 cM® mepeMarHu4MBaeTCs B HOJE HEPEMEHHOIO
Toka yactotod 50 'l mo metse rucrepesuca miomaaso 20 CM2, MOCTPOeHHOM B kKoopanHatax B=f(H)
¢ macmrabamu o ocu uHAyKIEH 0,1Tn B 1 cMm, mo ocu marauTHOM HanpspkeHHOCTH 100 A/M B 1 oM.
Paccunrats MOITHOCTH MOTEPH HA IEPEMArHUUYUBaHUE.

3amaua 10

TopoupanbHbIi  CEPACUHUK, M3TOTOBIEHHBI M3 AJIEKTPOTEXHUYECKOM CTalu, HMEET
BO3IyIIHBIA 3a30p 1 MM. Hampsxennocts B 3a3ope 1,2:10° A/m. KpuBas HaMarHM4eHHOCTH CTaju
npejacTaBieHa Ha pucyHke 1. JlnmuHa cpenHeil cuiioBOil TMHUM ydacTKa cepaeyHuka u3 cranu 400 MM,
KOJIMYECTBO BUTKOB KaTYILIKH, PaclojOXeHHON Ha cepiaedyHuke, paBHo 1000. Omnpenenuts TOK, Hpu
KOTOPOM 3HaUY€HHE UHIYKIIMK B BO3AYIIHOM 3a3ope 1,5 Tu.

E.Tn
1.5

| //
0.5

500 1000 1500 2000 2500

/;’"

H, Afm

Pucynok 1 — KpuBast HaMarHn4MBaHus CTajIu

6.2. MeTonuyeckue MaTepHalibl, ONpeaeNsIoIIue TPOLEAyPhl OLICHUBAHUS

XapaKTepHCTHKH MPOeaypPbI b51.B.02.01 DiekTpoTeXHUYECKOe MaTepuajioBeleHne

But iporie gy por 3auer

Ienp mporeaypol BBISIBUTH CTeTeHb chopmupoBaHHOcTH KommeTeHnu [TKB-13, ITKB-
14

JlokanbHble aKThI By3a, | [lomo)keHME O TPOBENEHWM TEKYIIETr0 KOHTPOJS YCIEBAEMOCTH H

PCTIIAMEHTHPYOIINC IPOMEXYTOUHOH arrectanuu obOydaromuxcs CBOY, Bepcus 2.0,

[POBCICHHUE TIPOLICAY PbI yTBepxkIeHO pekropoM CBOY 15.03.2016 1.

[Tonoxenue o GannmpHO-pelTHHTOBOM cucteme B CBDY, Bepcus 4.0,
yTBepkaeHo 21.02.2018 r.

CyOmneKTsl, Ha KOTOPBIX | CTYJIEHTHI 2 Kypca CliellhaIuTeTa
HallpaBJIeHa poueaypa

Ileprion poBeieHns PONEAYPBI | JICTHSS 3a4€THAs HEJEs

TpeboBaHWsS K TOMEIICHUAM W | -
MaTepUATBHO-TEXHIUESCKIM

cpeAcTBaM

TpeboBanus K 0aHKy | -

OLICHOYHBIX CPEJICTB

Ornucanne nposeneHus | 3aueT MPUHUMAETCsS B YCTHOM (opme, ¢ yuyeToM HaOpaHHBIX Oaiil B
IpoLeyphl TEYEHUU CEMECTPA.

[xassr oneHuBanus | Illkana oneHUBAaHMS PE3yJITATOB IPUBEJACHA B 1. PEUTHHIOBBIN perilaMeHT
pe3yabTaTOB no agucuurmuae PITIL

PesynpraTel npouenypsl B pesynmprare cmaum Bcex 3amanmii mns CPC crymeHTYy HEoO0XOAMMO

Habpath 60 6aTOB, 9TOOBI MOJYYHUTH 3aUeT.
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7. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHOM Y4eOHOM JTUTEPATYPbl, HEOOXOAUMOM AJIs1 OCBOCHHS

AUCHUTLTUHBE
Onekrpo | Koamuecr
HHBIE BO
n3nagus; | CTYACHTOB
Koaunuect TOUKA
ABTOp, Ha3BaHHUuE, MECTO U31aHUA, Hanunuue BO I[OCTyrIa
N U31aTeJIbCTBO, TOJ U3AaHUs Y4eOHOM rpuga, | 3K3eMILIAP "
u/n JUTEPATYPbI, BUJ U XapaKTePUCTUKA BHJI OB B pecypey
HUHBIX HH(POPMALMOHHBIX PeCypcoB rpuga 0nodIMoTeK
e CBDY | (HamMeH
OBaHHE
9BC, Ob
CB®Y)
OcHoBHas uTepaTypa
Konecob C.H. MarepuanoBenenre u 18
TEXHOJIOTHS KOHCTPYKLHOHHBIX
MaTepuaoB: YUYeOHUK ISl CTYJICHTOB Hlonyme
HO MO 15
1 By30B/ 1.C. Konecos, C.H. Konecos. — PO
u3a. 2-e, nepepad. u gon. — M.: Beicias
mxona, 2008. — 535 c.: ui.
JlomonHUTENBHAS IUTEpATYPA
Jlaxtum  FO.M., JleontheBa  B.IL 18
MarepuanoBenenune:  YUeOHUK ISt
) BBICIINX TEXHUYCCKHUX y4eOHBIX
3aBe/iIcHUH. — 4-¢ u3M., mepepad. u JOII.
— M.: Anbsinc-ipecc, 2009. — 528 c.: ui.
BonkoB I''M. MarepuanoBeneHue: 18
y4eOHUK I CTYICHTOB  BBICIIUX
3 yueOnbIx  3aBeneHuit/[ .M.  Bomkos,
B.M. 3yes. — M.: U3natenbckuil LeHTp
«Axanemusy, 2008. — 400 c.
bonTon V. KoHcTpyKkninmonHbIe 18
MaTepHabl: METaJlIbI, CILJIABBI,
MOJIUMEPHI,  KE€paMUKa, KOMIIO3HUTHI.
4 Kapmannblii cnpaBoYHUK. 2-€ W31,

crep./Ilep. ¢ anrn. — M.: M3naTenbckmii
aoM «Hompka-XXI», 2007. — 320 c., uin.
(Cepust «KapmaHHBIN CLIPAaBOYHHKY).

Mepkynos  B.M.  Marepuansr B 18
ANEKTPOTEXHUIECKUX  KOHCTPYKLHUSIX:
5 yueOHoe mocobue / B.M. MepkynoB. —
Tomck: U3a-so TITY, 2006. — 105 c.

Martepuanosenenue: Ilpaktuxym/B.U. 18
I'opogunuenko, b.1O. JlaBunenko, B.A.
Ucaes u ap.; [log pen. C.B. PxeBckoid.
— M.: VHuBepcurerckas kuura, Jloroc,
2006. —272c.

3 Jlns ynoGCTBa MPOBEIEHUs €XKETOIHOTO OOHOBIIEHHS MIEPEYHS OCHOBHOMN M JIOTIOJIHUTENLHON yueOHOMH JTUTepaTyphl
pEeKOMEHyeTcsl pa3MelIaTh pas3/ziesl 7 Ha OTAEIBHOM JIHCTE,C 00s13aTeNIbHOM 0TMETKOM B Y4eOHO# OubimoTeke.
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JynkuH A.H. JlaGopatopHbIit
MPaKTUKYM o Kypcy
«DIEKTPOTEXHUUECKOE
MaTtepuanoBenenue»/A.H. Hynkun,
B.C. Kum, A.B. Ilerpos. — Tomck: U3n-
Bo TIIY, 2006. — 81 c.

18

OCHOBBI Ka0CILHOM TEXHUKHU: YUEOHHK
JUISE  CTYACHTOB  BBICHIUX  Y4YEOHBIX
3aBeneHmil/[B.M. JleoHOB, H.b.
Ilemxos, 1.b. Ps3anHo0B, C.I.
Xonoausiit]; mox. Pen. U.b. [lemkosa. —
M.: U3naTtenbckuil LEHTp «AKaaeMus»,
2006. —432 c.

18

Pxesckas C.B. Marepuanosenenue:
YuyeOHUK 111 By30B. — 3-€ W3,
nepepad. u gon. — M.: U3n-so MITYVY,
2005. —456 c.

18

[lepuoanueckue n3ganus

10

"DnexkTpuyecTBo"

18

11

"HoBble TEXHOIOTHN"

18

12

"HanexHoCTh M KOHTPOJIb KayecTBa"

18

13

"[IpoMbliieHHas SHepreTuka'

18

14

"PedepaTuBHBIN )XypHaJI. DHEPreTUKA U SJIEKTPOTEXHUKA

n 18

8. Ilepeyenb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHHUKAIIMOHHOI ceTu « UHTepHeT) (1as1€€e

CeTb-I/IHTepHeT), HCOﬁXO}lI/IMLIX AJIA 0CBOCHUA NUCHHUITIJIMHbI

1) MarepuanoBeaenue. becraTHbiil 00pa3oBaTeNbHBINA pecypc,
http://www.materialscience.ru/.

2) ITPO-MHKEHEP. YueOHas u TeXHHUECKas JIUTEpATypa IS CTYICHTOB U
NPOEKTHPOBIIUKOB, http://www.proingener.ru/.

9. Onucanue MaTepUAJIbHO-TEXHUYECKOH 0a3bl, HEOOX0AMMOIi 1JIsl OCYIIeCTBJIEHUS
00pa3oBaTeIbLHOI0 NMpoIecca N0 IMCHUILINHE

Ne Buabl yueOHbIX HanmeHoBaHMe ayUTOPHI, Ilepeyenn
n/n 3aHATHH* Ka0nHeToB, 1a0opaTopuii U np. o0opynoBaHust
JlekumoHHbIe ayn.Ne A503 Jlocka (1 1mT.), KOMIUIEKT
1. | 3ansaTHs y4eOHOTO o0opyoBaHus
"DNEeKTPOTEXHUYECKUE

Matepuaibl" —crtenn (1 mT.),
KpeIUIeHHe i1 TPOEKTOpa
Wize (nmuHa mranru 10 64cm)
(1 1r.), TumkomMm. y4eO
000pyTIOBaHUS

"OnextponpuBoa” Hact (1
IIT.), THUIT.KOMIL Y4eOHOTO
obopyn "DNeKTpUIeCKue
nernu''HacT pydHod (1 1mT.),

TUTIOBOM KOMILJIEKT Y4 000pY/I
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"DnekTpuueckre Marepuabl”
HacT Bap (1l 1mT.), TUMOBOW
KOMIUIEKT y4 obopya (1 miT.),
bkpaH Projecta SlimScreen (1
IIT. ), MIPOEKTOP (1mr.),
KoMIuiekT MeOenu (18 1mT.),
cton l-tymOGoBeIf (1 1miT.),
cTyn (1 mr.).

I[Toaroroska x CPC

ayna. NeAS11

KommpioTep B KOMILIEKTE]
[lenTuym 4 (1 IIT. ),
KOMIIBIOTED B KOMIUIEKTE
[lentuym 4 (monutop 19") (1
I1IT.), KOMITBIOTEP B KOMILIEKTE
Pentium-4 (Mb ASUS P5KPL)
(1 mT.), KOMIBIOTEp B
KOMILIEKTE [TenTnym 4
(MmonuTop 19") (1  mwT.),
Kcepokonup. ammapar Canon
FC-128 (1 1mr.), mnpuHTep
masepublii hp LaserJet P1005
<CB410A>
(A4,2Mb,14ctp/mMun, USB2.0)
(1 mr.), mkadp KHWKHBINA (2
mT.), cTeuiax (2 mr.), croa (4
mT.), Ty (4 WrT.).
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10. [lepeyenb HH(pOPMAIIMOHHBIX TEXHOJIOT M, HCNOJIb3yeMbIX IIPH OCYIIeCTBJICHUH
00pa3oBaTeIbHOIO MpoLecca Mo JMCHUILIMHE, BKJIYas epevyeHb NPOrpaMMHOro odecnevyeHust
¥ HH(OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM
10.1. IlepeyeHb UHGOPMALMOHHBIX TEXHOJIOTHIi, HCIOJIb3YeMbIX NPU OCYIIECTBJICHUH
00pa30BaTeILHOTO MpoIecca 1Mo AUCHuNInHe*

IIpu ocymecTBiIeHNN 00Pa30BATENBHOTO MPOLECCA O JUCLUIUIMHE HCIIOIb3YIOTCS CIEIYIOIHUE
UH(POPMALIMOHHBIE TEXHOJIOTHH:

- KaOWHEeT KypcOBOIO M JUIUIOMHOTO IPOEKTUPOBAHMS, OCHAIEHHBIH MEPCOHATBLHBIMU
KOMITbIOTEpPaMH C BBIX0A0M B HHTepHET (A511 YAK);

- yueOHasi ayJUTOpHs, OCHAIllEHHass HOYTOYKOM, MYJIbTUMEIUHHBIM MPOEKTOPOM M SKPAaHOM
(A510 YAK);

- yueOHas mabopaTopust «DIEKTPOCHAOKEHNE MPOMBIIUICHHBIX HPEANPHATHIY, JTabopaTop-
HbI€ CTEHbI «DNeKTpoTexHu4Yeckre MaTepuans» (A503 VAK).

10.2. [lepeyeHb NPOrpaMMHOIo0 o0ecreYeHms
-MSWORD, MSPowerPoint, AutoCad, Excel, Visio, ZOOM.

10.3. IlepeyeHb HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM
- MOJlyJIbHasi OObEKTHO-OPUEHTUPOBAHHAS JMHaMU4ecKas yueOHas cpena «Moodley.

B nepeune MOTYT GbITh yKa3aHBl Takue MH(QOPMAIMOHHBIE TEXHOJOTUHU, KAK HCIONb30BAHME HA 3aHSATUAX AJEKTPOHHBIX U3JIaHUH (YTEHHE JNEeKIuil ¢
HCIIONBE30BaHUEM CIaiJ-Ipe3eHTali, dJIEKTPOHHOrO Kypca JeKIMil, rpaduueckux OOBEKTOB, BHJIEO- ayIHMo- MaTepuanoB (uepe3 HHTepHer),
BUPTYQJIbHBIX J1a0OpaTOpPHi, MPAKTHKYMOB), CIICHUAIH3HPOBAHHBIX M OQHCHBIX MPOrpamMM, MHQOPMALMOHHBIX (CIPAaBOYHBIX) CHCTEM, 0a3 JaHHBIX,
OpraHH3anys B3aUMOJEHCTBUS ¢ 00yJaIOMUMUCS IOCPEICTBOM dIEKTPOHHOH MOYTH, popyMoB, IHTepHET-TpymI, CKallll, 9aTbl, BUACOKOH(EPEHIICBA3b,
KOMIIBIOTEPHOE TECTHPOBAHHE, IMCTAHIMOHHBIC 3aHATHS (OJIMMIIMAJABI, KOH(pepeHIUH), BeOWHap (CeMHHAp, OpraHM30BaHHBIM uepe3 HHTepHer),
HOJIFOTOBKA IIPOEKTOB CUCIIOIB30BAHNEM 3JIEKTPOHHOTO O(rca MM 000JI0UKH) U T.II.
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JUCT AKTYAJIM3AIIAU PABOYEM ITPOT'PAMMBI U CIHUILIAHBI

b1.B.02.01 DiieKTpoTeXHMYeCKOe MaTepHATIOBeICHHE

YueOHbIi BueceHHble U3MEHEHUS IIpenonaBarenn [TpoToxoin 3acenanust
rox (®NO) BBIITYy CKAOLLEH
kadeapri(naTa,Homep),
®UO 3aB.kadenpoid,
HOJINCh

B mabnuye yxazvieaemcs monvko xapaxmep usmeHnenull (Hanpumep, usmMenenue memol, CRUCKA UCIMOYHUKO8 NO meMe Ulu
memam, CpeoCcme NPOMeNCYMOUHO20 KOHMPOs) C yKazauuem NyHKmog paboueti npoecpammel. Camo codepoicanue
UBMEHeHUll OPOPMASAEMCS NPUTLOANCEHUEM RO CKBOZHOU HYMePayul.
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