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1. AHHOTALIUA
K pabouell mporpaMme AUCHHUILINHBI
b1.0.18 DexkTpoTexHN4YeCKOe U KOHCTPYKIIMOHHOE MAaTEePHAJIOBEICHUE
TpynoemkocTs 6 3.€.

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

LenssMu M3ydeHUs] AMCUUIUIMHBI SBISIOTCS (OPMHUpPOBAHWE 3HAHUN B 007acTH (HU3MYIECKHX
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 3PPEKTUBHOI 00paOOTKH, 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
JNIEKTPOTEXHUYECKOTO  00opynoBaHus. [lomynmpoBOAHMKOBBIE, IMANEKTPUYECKUE MaTepHaIbl;
NPUPOAHBIE, HMCKYCCTBEHHBIE M CHHTETHYECKHE MaTepHaibl, KIacCH(PUKAIMS MaTepHajoB II0
arperaTHOMy COCTOSIHMIO, XUMHYECKOMY COCTaBy, (YHKIHOHAJIHbHOMY Ha3HAYCHUIO; 3aBUCHMOCTH
CBOWCTB OT BHEIIHUX YCIIOBHH, TEXHOJOTHH IIOJIyYE€HUS W TPHUMEHEHHS SJICKTPOTEXHUYECKHX
MaTepuasioB, KaK KOMIIOHEHTOB 3JEKTPOIHEPIeTUYECKOTO M 3JIEKTPOTEXHHYECKOTO O0OPYHAOBAHUS;
CBSI3b MAPAMETPOB, XapPAKTEPHU3YIOIIUX CBOMCTBA 3JIEKTPOTEXHUIECCKHX MATEpPHAJIOB, C MapaMeTpaMu
AIIEKTPOIHEPTETHYECKOTO U 3JEKTPOTEXHHIECKOTO 000PYAOBaHHSI.

1.2. Ilepevyenb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHS IO JUCHHUILINHE, COOTHECEHHBIX C
IIAHUPYEMBbIMH Pe3y/1bTaTaAMH 0CBOCHHS 00pa30BaTe/IbHON MPOrPaMMbI

[Inanupyemble
HaumenoBanue PE3YIIbTaTH! WNHpaukaTopsl Inarupyemie
OCBOEHUS pe3yNIbTaThI OneHoyHbIe
KaTeropuu (rpymnimsbl) JIOCTHKECHUS
KOMIIETEHILHi nporpamMmsl (Ko 1 KOMIIETEHIH o0y4yeHus 1o CpeacTBa
coJiep’kaHue TUCLUILTNHE
KOMIIETEHITNH )
O6menpodeccronans | OIIK-5: Ciocoben OIIK-5.1: 3HaTh: OCHOBBI Pa3znoypo-
HBII HCIIOJIb30BaTh HemMoHcTpupyet MaTEepHUaJIOBEIECH BHEBbIE
CBOICTBa 3HaHue o0sacTei U ¥ TEXHOJIOTUH 3aJIaHus,
KOHCTPYKLUMOHHBIX U | IPUMEHEHHUS], KOHCTPYKIIMOHHBI | JIA0OpaTOpH
ANEKTPOTEXHUYECKUX | CBOWCTB, X MaTepuaoB; ble paboThI,
MaTepuasioB B XapaKTEPUCTUK U | DIIEKTPOTEXHUUEC | MPAKTHUECK
pacuerax METO/IOB KM€ MaTepuasbl B | He paboThl,
rnapaMeTpoB 1 MCCIIEIOBAHMSI KauecTBe TECT.
PEXUMOB OOBEKTOB | KOHCTPYKIIMOHHBIX | KOMIIOHEHTOB
npoeCCUOHATBLHON | MaTepUaIoB, AIIEKTPOTEXHUYEC
NeSITEIbHOCTH. BbIOMpaeT -KOT'0 U AJIEKTPO-
KOHCTPYKLIMOHHBIE | SHEPT€TUYECKOTO
MaTepuasbl B 000pya0BaHNUS;
COOTBETCTBUHU C BIIAJICTh:
TpeOyemMbIMU METOAUKAMHU
XapaKTePUCTUKAM | BBIMIOJTHEHUS
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DKCITyaTalluOHHBIN

U ISt
HCITOJIb30BaHUS B
obnactu
npodheccuoHaNbHO
U nesITeIbHOCTH.

OIIK-5.2:
JemoHcTpHpYyeT
3HaHHE o0acTe
MIPUMEHEHUS,
CBOICTB,
XapaKTEPUCTHK U
METO/I0B
UCCJIE0BAHUS
AIIEKTPOTEXHUYECK
UX MaTepUasos,
BBIOMpAET
3JIEKTPOTEXHUUECK
ue MaTepuabl B
COOTBETCTBUU C

TpeOyeMbIMU
XapaKTEePUCTHUKAM
H.
OIIK-5.3:
Brmonmaser
pacyeTsl Ha
MIPOYHOCTh
MPOCTHIX
KOHCTPYKIHUH.
I1K-3: Cnocoben I1K-3.1:
MPUMEHATh MeTOAbl | OpraHusyer
1 TEXHUYECKHUE 3KCILTyaTalUIo
CpeacTBa JIEKTPOOOOPYTOBA
SKCIUTyaTallMOHHBIX | HHSI HA CPETHEM U
HUCIBITAaHUN U HU3KOM
JIMAaTrHOCTHUKH HaIpsKEHUU
BJIEKTPOIHEPreTUYEC
KOI'0o U
AIEKTPOTEXHUYECKOT

0 000pyIOBaHHUS.

pacyeToB
IIPUMEHUTEIBHO
K
MCIIOJIb30BaHUIO
AIEKTPOTEXHUYEC
KHX U
KOHCTPYKIIHOHHBI
X MaTepHaJIoB.




1.3. MecTo AucuMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMblI

HNunexc HaumenoBanue Cemectp WNHnexcsl 1 HAaMMEHOBAHHS YIEOHBIX
JUCITUTLTAHBI U3YyYECHUS JUCIUIUTUH (MOAYJIEH), IPaKTHK
Ha KOTOpbIE
JUTSE KOTOPBIX
OTHpAETCs .
. | coaep)kaHUE NaHHOM
coJiep’KaHue TaHHOM
JTUCIUTITAHBI (MOYJIsS)
JTUCIUTLTAHBI .
BBICTYIIAET OMOPOit
(Motyst)
b1.0.18 | DnexrporexHuueckoe 5,6 b1.0.13 b1.0.19
Y KOHCTPYKIIMOHHOE MaremaTuka DJIEKTPUYECKHUE
MaTEepHAIIOBEACHUE b1.0.14 ®uzuxa MAaIlUHEBI
b1.0.15 Xumus b1.B./IB.04.01
MukpornpoueccopHbie
CUCTEMBI YTIPaBJICHUS
3JIEKTPOIPUBOIOB
b1.0.24
DNeKTpUYECKUit
MIPHUBO/I.

1.4. SI3bIk IpenogaBaHUusA: 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 minana (rp.3-b-2I1-23(5)):

Kon u Ha3BaHWe TUCIUIUTMHEI IO YICOHOMY TUIaHY

b1.0.18 DnexkTpoTexHU4YECKOE 1
KOHCTPYKIIMOHHOE MaTEPUAIOBE/ICHUEC

HK3aMeHa B YUeOHOM IIJIaHe)

Kypc n3ydenus 3
Cemectp(bl) U3y4YeHHUS 5,6
dopMa MPOMEKYTOUHON aTTecTaluu (3a4eT/IK3aMeH) 3adet/OK3aMeH
Tpynoemkocts (B 3ET) 6 3ET
Tpynoemkocth (B yacax) (cymma ctpok Nel,2.3), B T.4.: 216
Nel. KonrakTHas  padora  oOywammmuxess ¢ | O0bem ayaquTopHOH Bru.c
npenoaasareieM (KP), B yacax: paboThl, MIPUMEHEHUEM
B yacax JOT umu 20!, B
yacax
O06bem paboTsl (B acax) (1.1.+1.2.+1.3.): 32 -
1.1. 3aHATHS JICKIIMOHHOTO THMA (JIECKIIHH) 8 -
1.2. 3aHsATUS CEMHMHAPCKOTO THUIA, BCETO, B T.Y.: 16 -
- CEMHUHAPBI (mpakTHUyeckue 3aHATHUA, 8 -
KOJJIOKBUYMBIH T.I1.)
- 1abopaTtopHbie pabOThI 8 -
- IPAKTUKYMBI - -
1.3. KCP (KOHTpOJIb CaMOCTOSATENBbHOW paloThI, 8 -
KOHCYJIbTAITUH)
Ne2. CamocroniTesibHas padora odyuarommuxcs (CPC) 171
(B yacax)
Ne3. KosmuyecTtBOo 4acoB Ha 3K3aMeH (IIpU HaJIUYUU 13

1yKa3LIBaCTCH, €CJIM B aHHOTallu1 O6paBOBaT€HLHOﬁ 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

KOJIH4YeCTBA AaKAACMHUICCKHUX YaCOB U BH/10B y‘leﬁHbIX 3aHATHIl

3.1. Pacnpene/ieHue 4acoB Mo pa3jaejaM U BUJAaM Y4eOHbIX 3aHITHIl

Pa3nen Bcero KonrakTtHas pabora, B yacax Yackul
4acoB CPC
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CrpoeHue u cBolicTBa 17 1 - - - 8(JIP)
METAJIJIOB U CILIABOB 8(I1P)
Teopus craBoB 19 - 1 1 1 8 (JIP)
8 (ITP)
CrtpoeHue u cBoiicTBa 20 1 1 1 1 8(JIP)
KEJe30yTIEPOAUCTHIX 8(I1P)
CILIaBOB
[TonynpoBOAHUKOBBIE 24 1 1 1 1 10(JIP)
MaTepuabl 10 (ITP)
Juanexkrpuueckue 24 1 1 1 1 10(JIP)
Martepuaisl 4.1 10(ITP)
3auer 4
Bcero yacoB 3a cemecTp 108 4 - 4 - 1 4 - - - 4 88
JuanexTpudeckue 20 1 1 1 1 8 (JIP)
MaTepHasl 4.2 8(I1P)
[IpoBOIHHUKOBEBIE 30 1 1 1 1 14 (JIP)
MaTepHabl 12(I1P)
CBepXxnpoBOIHbIE 24 1 1 1 1 10 (JIP)
MaTepHalbl 10(ITP)
MarsuTHbIe MaTepHUaIIbl 25 1 1 1 1 10(JIP)
11(ITP)
Bcero yacoB 3a cemecTp 929 4 - 4 - 1 4 - - - 4 83
Hror 207 8 - 8 - |8 - - - 8 171

[Iprmmeuanne: JIP-moaroroBka k 1a6opaTopHBIM 3aHATHAM, [IP — TOATOTOBKA K IPAaKTHUECKUM 3aHITHSIM.

3.2. Conepxxanue TeM NMPOrpaMMbl U CHATIIUHbBI
Tema 1. CtpoeHune 1 CBOMCTBA METAJIJIOB U CILJIABOB.
Knaccudukanus MeTo10B onpeeneHust TBEpI0CTH, TPeOOBaHUS TPEABABISAIOTCS K KAUeCTBY
MOBEPXHOCTU 00pa31oB. OCHOBHBIEC MOHATHS B TEOPUH CINIaBOB, OCOOEHHOCTH CTPOCHHS,

KpucCTallindalluu 1 CBOMCTB CIUIaBOB: MEXaHHUYECKHUX CMGCCﬁ, TBCPABIX paCTBOPOB, XUMHUYCCKUX

COECIUHEHU.




Tema 2. Teopus cIIaBOB.

Knaccudukarus crnmaBoB TBepAbIX pacTBOpoB. KpucTaminzanus criiaBos. J[uarpamMmma coCTOSIHUS
JIByXKOMITOHEHTHBIX CIUIaBOB: /{lnarpamMma coCTOSIHMSI CIIJIaBOB C HEOTPAHUUYEHHOM pacCTBOPUMOCTHIO
KOMITOHEHTOB B TBEP/IOM COCTOSIHMH (CIIJIaBbl TBEPAbIE PACTBOPHI C HEOIPAaHHUUEHHOMN
pacTBOpUMOCTHIO. /lnarpamma cOCTOSIHMSI CIIJIaBOB C OTCYTCTBUEM PAaCTBOPUMOCTH KOMIIOHEHTOB B
KOMITOHEHTOB B TBEPJIOM COCTOSIHUU (ME€XaHW4YecKHre cMecH). JlnarpaMma coCTOSHUS CILIaBOB C
OTrpaHMYEHHOW PacTBOPUMOCTBHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHMM. JlMarpaMma COCTOSHUS
CIIABOB, KOMIIOHEHTHI KOTOPBIX 00pa3yloT XMMHUYECKHE COeJMHEHUs. [lnarpaMma coCTOsSHUS
CIUIaBOB, UCHBITHIBAIOIINX (ha30BbIE MPEBPAILEHUS B TBEPIOM COCTOSIHUU (IIEpEMEHHAas
pacTBOpUMOCTh). CBsI3b MEX/1y CBOMCTBAMHU CIIABOB U THIIOM JIUarpaMMbl COCTOSTHUSL.

Tema 3. CTpoeHue u cBOMCTBA KeJNE€30yTIEPOAUCTHIX CILIABOB.

TBepabple pacTBOpBI, YHNOpSAOYEHHBIE TBEPABIE pacTBOPHI. JKene30yriaepoaucThie CILIABBI,
CIUIaBBbl JKeJie3a C YINIEPOAOM Ha OCHOBe >keie3a. Das3oBble cocTossHUA. CTpOEHHE 3aTBEPAEBLIMX
HKEJE30yTIEPOAUCTBIX CIUIABOB. MUKPOCKOIINYECKUI aHAIIN3 METAJIJIOB U CIUIABOB.

Tema 4. [lonynpoBoAHUKOBbBIE MaTEpUAIbI.

Haznauenme, knaccudukanus. Kpucramimueckue  MOJynpOBOAHUKOBBIE — MaTepHaIbl.
Hekpucrannuueckue mnoaynpoBOJHUKOBbIE MaTepuanbl. OCHOBHbBIE AJIEKTPOPU3NYECKUE CBOMCTBA.
JlerupoBanue. CtpykTypHble JedekThl. IlomynpoBOIHMKOBBIE MaTepuanbl B COBPEMEHHOU
JIIEKTPOHHUKE.

Tema S. JlusnexkTpuyeckue MaTepuasbl.

Knaccudukanus u obmue cBoWcTBa AUANEKTPUKOB. TemmeparypHbie 3aBucuMocT. OCHOBHBIE
JJIEKTPUYECKUE CBOMCTBA OUAIIEKTPUKOB. llonsapusanus nuanektpukos. Buael nongpuzanuu. Ilorepu
B IMANEKTpHKax. [Ipo0oii AMAIEKTPUKOB.

3.3. ®opMbI 1 METObI IPOBEACHNUS 3AHATHH, IPUMEHsIeMble Y4eOHbIe TEXHOJIOTHH

JUis n3yueHust JUCUUIUIMHBI IPEyCMOTPEHBI cielytomue GopMbl OpraHu3aluu y4eOHOro
npoliecca: JIKIUH, IPAKTUYECKUE 3aHATHUS, pacueTHO-TpaudecKue 3aJaHns, CAaMOCTOSITeTIbHAS
paboTa CTyJeHTOB, UHANBUIYaIbHbIE U TPYIIIIOBbIE KOHCYJIbTALIUH.

B mpouecce mnpenogaBaHus IUCLUUIUIMHBI CIIELUAIbHBIE HMHTEPAKTUBHBIE TEXHOJIOTUU HE
IPEIyCMOTPEHBI.

4. Iepeyenn y4eGHO-METOAUIECKOr0 00ecedeH s Il CAMOCTOATEILHON padoThI?
00y4YaIIHUXCS M0 TUCHUIJIMHE

Copep:xanune CPC
Ne | HaumenoBanue Bun CPC Tpyno- @OpMBI U METOJIBI KOHTPOJIS
paszzena (Tembl) €MKOCTb (B
IUCIATLIINHEI yacax)

1 | Ctpoenue u Beinonnenue JIP 8 AHanum3 TEOPETUIECKOTO
CBOMCTBA Brimmonaenue 1P 8 Marepuana, BeinosineHue JIP,ITP
METaJIIOB H (BHeayn.CPC)

CILJIaBOB
2 | Teopus cmiiaBoB Beimonuenue JIP 8 AHanum3 TeOPETUIECKOTO
Brimmonaenue 1P 8 Marepuana, BeinosineHue JIP,ITP
(BHeayn.CPC)

3 | Ctpoenue u Bemonnenue JIP 8 AHanu3 TeOPETUIECKOTO

CBOICTBa Bremonnenue I1P 8 marepuaina, BeinosiHenue JIP,ITP

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).

7



JKEJIE30yTIEPOINC (Bueaya.CPC)
TBIX CIUIaBOB
4 | llonynpoBoauuko | Beimonnenue JIP 10 AHanu3 TeOPETUYECKOTO
BbI€ MaTEpHUaJIbI Brimonnenue 1P 10 Marepuaina, BeinosiHenue JIP,ITP
(Baeaya.CPC)
5 | Awdnekrpuueckue | Bemonnenue JIP 18 AHanu3 TEOPETUUECKOTO
MaTepHUalIbl Brimonuenue 1P 18 Marepuaina, BeinosineHue JIP,ITP
(Bueaya.CPC)
6 | [IpoBonHukoBble | Boimonnenwue JIP 14 AHann3 TeOpeTUYECKOTO
MaTepuabl Bemmonnenue 11P 12 Marepuaina, Belnoiasenue JIP,ITP
(Baeaya.CPC)
7 | CeepxmnpoBoanbie | Bemonunenue JIP 10 AHanu3 TeOPEeTUIECKOTO
MaTepUalIbl Brimonuenue 1P 10 Marepuaina, Beinosinenue JIP,ITP
(Bueaya.CPC)
8 | MaruutHbIe Brimonuenue JIP 10 AHanu3 TeOpEeTUYECKOTO
MaTepHuabl Bemmonnenue 11P 11 Marepuana, Belnoiasenue JIP,I1P
(Baeaya.CPC)
Bcero gacos 171
JlabopaTopHblie padoThl WIH JJA0OPATOPHbIE MPAKTUKYMbI
Ne HanmenoBanue JlaGopaTopHnast paboTa HiH Tpyno- DOpMBI U METOIBI
pa3zzaena (Tembl) 71a00paTOPHBINA MPAKTUKYM €MKOCTh KOHTPOJIS
TUCIIAILINHEBI (B yacax)
1 | Ctpoenue u cBoiictBa | M3yueHue temnepatypHoil 1 Odopmiienue pabOTHI
METAJIJIOB U CIIJIaBOB 3aBHCHUMOCTH COIIPOTUBIICHUS B COOTBETCTBUH C
IIPOBOJIHHKA METOINYECKUMH
YKa3aHUSIMHU 1o
BBITIOJTHEHHUIO
71a00paTOPHEIX PaboT.
2 | Teopus crnaBoB Omnpenenenue yieapHOro 1 Odopmiienne padoOThI
COINPOTHBIICHUS IPOBOJIHUKA B COOTBETCTBUH C
METOINYECKUMU
YKa3aHUAMH 1o
BBITIOJTHEHUIO
J1a00paTOPHBIX padoT.
3 | Ctpoenue u cBoiictBa | M3y4yeHue temnepaTrypHoil 1 Odopmiienue padOTHI
KEIJIE30yTICPOAUCTBIX | 3aBUCUMOCTH COIPOTUBIICHHUS B COOTBETCTBUH C
CIUIaBOB NOJIyTIPOBOJTHUKOB METOINYECKUMU
YKa3aHUAMH 1o
BBITIOJTHEHUIO
J1a00paTOPHBIX padoT.
4 | IlonynpoBogHukoBble | V3yueHue 3aKOHOB JTMHEMHBIX 1 Odopmiienue padoOThI
MaTepHabl JNEKTPUYECKUX LIECTIEN B COOTBETCTBUH C
IIEPEMEHHOT0 TOKa METOINYECKUMU
YKa3aHUAMH 1o
BBITIOJTHEHUIO
J1a00paTOPHBIX padoT.
5 | JIMdJIeKTpUYEeCcKue W3ydeHne 3aKOHOB HENMMHEMHBIX 1 Odopmienne paboOThI




MaTepHaIbl ANEKTPHUYECKUX TIeTIeH B COOTBETCTBHH C
HepPEMEHHOI0 TOKa METOAMYECKUMHU
YKa3aHUSIMH o
BBINOJIHEHUIO
71a00paTOPHEIX PaboT.
6 | IlpoBogHUKOBBIE N3ydeHne 4eThIpexnoItOCHUKOB 1 Odopmiienue pabOTHI
MaTepHabl U MapaMeTpoB B COOTBETCTBHHM C
YEThIPEXIOJIFOCHBIKOB U METOAMYECKUMHU
MHOT'OIIOJIFOCHUKOB yKa3aHUSMU o
BBITOJIHEHUIO
71a00paTOPHEIX PaboT.
7 | CBepxXnpoBOAHbIE Wzyuenne TpexdasHbIX Lenei, 1 Odopmiienne padOTHI
MaTepHabl UX COEIMHEHUI B COOTBETCTBHHM C
METOAMYECKUMHU
yKa3aHUSIMU o
BBITTOJIHEHUIO
J1a00paTOPHBIX padoT.
8 | MaraurHsble N3yuenue aneKTpuuecKux 1 Odopmiienue paboOTHI
MaTepHabl Henel ¢ HeCUHY COMJAJIbHBIMU B COOTBETCTBHHM C
NEePUOTUIECKUMU 3/IC U 3aKOHOB METOAMYECKUMHU
JIelCTBYIOINX B 3TUX LEMSAX YKa3aHUSMHA o
BBITTOJIHEHUIO
J1a00paTOPHBIX padoT.
Bcero yacos 8

PaboTta Ha 1a00paTOPHOM 3aHATHH

B mepuoxg oOCBOGHMS ~OUCHMIUIMHBI ~ CTYAEHTHl  IOCEUIAIOT  JICKIMOHHBIE  3aHATHS,
CaMOCTOSITEIIbHO M3YYalOT JOMOJHUTEIBHBIN TEOPETUISCKHI MaTepHan K JIAOOPATOPHBIM 3aHITHSM.
Kpurepusimu oneHku paboThl Ha Ja0OpATOPHBIX 3aHATUSX SIBISETCS: BIAJCHHE TEOPETHYECKUMHU
MIOJIOXKCHHUSIMU TI0 TEMe, BBITIOJHEHHUE J1abopaTopHbIX pabor. CamocTosiTenbHas padoTa CTYICHTOB
BKJIIOYAET MPOPa0OTKY METOAMYECKHX PEKOMEHAALUil M JOMOJHUTENbHOM y4eOHOW JuTeparyphl B
COOTBETCTBUH C ITUTAHOM 3aHATHS; BBIOJHEHHE J1a00paTOpHBIX paboT. OCHOBHOI (GOpMOIT MpoBEepKH
CPC sBnsercs mpoBeAeHUE JAOOpAaTOPHBIX pabOT W TNHCbMEHHOE HAIlMCaHWE MOJYYEHHBIX
PE3yJIBTATOB COTJIACHO METOJANYECKHM PEKOMEH/IAIUSIM.

ConepxaHue AMCUUIUIMHBI, pa3paboTKa JIaOOpAaTOPHBIX 3aHATUN C YKa3aHHEM OCHOBHOU H
JIOTIOJTHUTEIIPHON JINTEPaTyphl K KaXKIOMY 3aHSATHIO, a TaKXKe METOJAWYCCKHE PEKOMEHIAIWU K
BBITOJIHEHHUIO JIA0OPATOPHBIX 3a7aHui, 00pa3libl MX BBIMOJHEHUS NpPEACTaBICHbI B MeToandecKux
yKa3aHUSX 10 Kypcy «DJIEKTPOTEXHUIECKOE U KOHCTPYKIIMOHHOE MaTePUAIIOBEICHHECY.

Kpurepusimu 1711 OLIEHKH pE3yJIbTATOB BHEAYAUTOPHOW CAMOCTOSITENILHONW pabOThI CTyIEHTa
SIBIISTFOTCSL:

- YPOBEHb OCBOCHHSI Y4eOHOTO MaTepHasa;

- YMEHHE HCII0JIb30BaTh TEOPETUYECKHIE 3HAHUS MPH BHITIOJTHEHUH J1aO0paTOPHBIX PadoT;

- NPaBUIBHOCTD BBIMOJIHEHUS TaOOpaTOPHBIX padoT;

- 000CHOBAHHOCTb U YETKOCTh M3JI0KEHUS PE3yIbTaTOB.

MakcumanbHbIi 0asu1, KOTOPBIA CTYACHT MOXKET HaOpaTh Ha JlabopatopHoM 3aHaTud, - 30/25
OamnoB B 4/5 cemecTtpe.



Ilpumepvr npakmuueckux 3a0anuii

3anayva 1
MortHoCTh, TOTpeOsieMas AIeKTpOHArpeBaTEeNIbHBIM JJIEMEHTOM MpHu HampsbkeHuu 220 B
paBaa 500 Bt. Iloagcuwraiite nnuHy, TpeOyromeics s U3TOTOBJICHUS JTOTO SJEMEHTa
KOHCTAaHTAaHOBOW MpPOBOJOKM 1uameTpoM 18 wmm. HarpeBarenbHbIi 37eMEHT — paboTaeT mpu
temrepatype 400 °C.
3amaua 2
VYaenpHOE CONPOTUBIEHHE MEIHOTO NpoBojAa Npu KomHaTHOW Temmeparype (300 K) paBHo
1,8-10"® Om-m. Haiiaure ynensHoe conpoTtusiaeHue nposoa mpu 700 °C.

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

3anava 4
Omnpenenute MpoOMBHOE HANPSDKEHHWE KOMITO3UIIMM W3 JBYX JIMAJIEKTPHKOB: BO3IyXa M
dappopa. Tonumua Bo3xymHONW mpocnoiiku 0,1 MM, TonmuHa dapdopa 5 MMm. Oba aAMANIEKTpHKA
TUTOCKOW (DOPMBL.

3agaua 5
OnpenenuTs TOJIIMHY CIOS 3JEKTPOKApTOHA MEXIY MJIAaCTHHAMM IJIOCKOTO KOHJIEHCaTopa,
paccuuTaHHOro Ha HoMMHaibHOe HampspkeHue 1000 B. Konpgencatop momkeH MMeTh JBYKpaTHbBIN
3arac MPOYHOCTH MO HAIPSKEHHUIO.

3agada 6
Kepamuueckuil KoHJEHCATOp, IUANIEKTPUKOM KOTOpOro siBisercs Marepuan Ttuma T—150,
umeer emkocTs 9-10710 d. Onpenenure BenMuUMHY IUAIEKTPHUYECKUX TOTEPh B ATOM KOHJEHCATOPE
npu HanpsbkeHnd 3000 B u uvacrore 50 I'm, ecnmm W3BECTHO, UTO Yroj JIUAJIEKTPUUYECKUX IOTEPh
JURJIEKTPUKA paBeH 1°.

3agaga 7
Konnmencarop wumeer pasmepsl oO0kimamok S50x50 cM, TONMHUHY JTUAJIEKTPUKA 25 MM.
XapakrepucTukyu audiektpuka: pv =10 Om-cm, tg § = 0,001, € = 5. OnpenenuTh pacceuBacMyIo B
JMBJIEKTPUKE KOHAEHCATOpa MOILIIHOCTD IIPH NPUIIOKEHHOM HanpsbkeHuH 5 kB u gactrore 50 I'm.

3agada 8
JIMDIEKTPHUK TIIOCKOTO KOHEHCATOpa MMeeT CIeyIoNne XapaTepucTuku: pyv = 1013 Om-M; tg &
=0,001; € = 5. Pazmep oOkIam0K KOHIEHCATOpa S5X5 cM?, TOJTIIIMHA nuanekTpuka 52 mM. Onpenenure
BEJIMYMHY TOKA YT€UKH U PACCEUBAEMYIO B JUAJIEKTPUKE KOHJEHCATOPA MOLIHOCTH MPU MOCTOSSHHOM
HanpspbkeHuu S kB.

3amaua 9
DeppOoMarHuTHEIN cepaeuHuK 00beMoM 700 cM® TepeMarHMuYMBAeTCA B HOJE IIEPEMEHHOTO
Toka yactoToil 50 I'li mo meTse ructepesuca miomaasio 20 cM%, mocTpoeHHoi B koopauHatax B=f(H)
¢ Macmtabamu no ocu uHAykuu 0,1Tn B 1 cm, mo ocu maruuTHOM HanpsbkeHHOocTH 100 A/M B 1 oM.
Paccuntaths MOIITHOCTH MOTEPH HA TIEpEMarHUYUBaHUE.

3agaua 10
TopounanbHbll CepAEYHUK, W3TOTOBJIEHHBI U3 3JIEKTPOTEXHMYECKOW CTalM, HMeeT
BO3IyIIHBIA 3a30p 1 MM. Hampsxennocts B 3a3ope 1,2:10° A/m. KpuBas HaMarHM4eHHOCTH CTaju
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npejcTaBieHa Ha pucyHke 1. JImuHa cpemHeit cCuiioBO# JTUHUM ydacTKa cepaedHuka u3 cranu 400 mM,
KOJIMYECTBO BUTKOB KaTYIIKH, PACMHOJIOKEHHON Ha cepaeuyHuke, paBHo 1000. Omnpenenuts TOK, MpU
KOTOPOM 3Ha4€HUE MHIYKIMHU B BO3yIIHOM 3a3ope 1,5 To.

E, Tn
1.5

/"’

0.5

H, Afm
5001000 1300 2000 2500

Pucynok 1 — KpuBasg HaMmaramumBaHus ctaiu

Kpurtepun onenku:

. KonuyecTBo
Kommnere XapakTepuCTHKA 0TBEeTa HA TeOPETHYECKH I BONPOC / BBINOJHEHUS HAGPAHHEIX
HIUH NPaKTHYECKOr0 3aJaHUS
0aJ10B
JlaH TONHBIA, pa3BEepHYTHIM OTBET Ha IIOCTaBJICHHBIA BOMpPOC, MOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHMH IO JUCIUIUIMHE, JO0Ka3aTeIbHO PAacKpPHITHI
OCHOBHBIC MOJIOKEHUS BOIPOCOB; B OTBETE MPOCIEKUBACTCA HETKAs CTPYKTYPA, | n\poo oo
JIOTUYECKas IOCJIEA0BAaTEIbHOCTh, OTPAXKAIOIIAsl CYIIHOCTh  PACKPBIBAEMBIX 4 GAL 1o
MOHATUH, TCOPHH, SBICHWUH. 3HAHUE IO MPEAMETY IEMOHCTPHPYETCs Ha (oHE .
MOHMMaHUS €ro B CUCTEME JAaHHOM HayKHM M MEXIUCUUIUIMHAPHBIX CBA3ed. MoryT PEHTHHLY
OBITH JOMYIIEHBI HEMOYETHI B ONpE/eICHUN TEPMUHOB W TIOHSATHH, HCIIPABIICHHBIC
CTYJIEHTOM CaMOCTOSITEJIbHO B MPOLIECCE OTBETA.
JlaH monHbBIM, pa3BepHYTHI OTBET HA MOCTABIEHHBIM BONIPOC, NOKA3aHO yMEHHUE 0%
BBIJICNIUTD CYIIECTBEHHbIE U HECYLIECTBEHHBIEC IPU3HAKHU, IPUUUHHO-CIICACTBEHHBIC
cBs3u. OTBET YETKO CTPYKTYPHPOBaH, JOTHYECH, MOTyT OBITH mOmMymIeHH 2-3 ot
HETOYHOCTH WJIM HE3HAUMTENIbHbIE OIINOKH, UCTIPABIEHHBIE CTYAEHTOM C IIOMOIIBI0 MaKCI%MaHLHOF
OMK.5 | fpenonasarens. o b
HK—I-S JaH HemocTaToyHO MOJHBIA M HEAOCTATOYHO pa3BepHYTHIM oTBeT. Jlormka u
MOCTIEIOBATENIFHOCTh M3JIOKEHUSI WMEIOT HapymeHus. JlomymieHsl omuOKu B 60%
PAacKpBITHH  TOHATHH, yHnoTpeOneHnn TepMHHOB. CTyAeHT He crnocoOeH oT
CaMOCTOATENIBHO BBIICIUTh CYILIECTBEHHBIE M HECYIIECTBEHHbIE MPU3HAKKM U | MAKCHUMAJIbHOT
MPUYUHHO-CIIECTBEHHbIE CBSI3M. B OTBeTe OTCYTCTBYIOT BBIBOIABL. Y MEHHE o Oamta
PacKpBITh 3HaYeHNE 000OUICHHBIX 3HAHUI HE IMOKa3aHO
OtBer mpencrasisieT co0OH pa3po3HEHHBIE 3HAHUS C CYLIECTBCHHBIMU OIIMOKaMHU
mo Bompocy. I[IpucCyTCTBYIOT (parMeHTapHOCTh, HEIOTHYHOCTH H3JI0KEHUS.
CTy#eHT He OCO3HaeT CBs3b OOCYKIAaeMOro BomIpoca Mo OWiery ¢ ApYyTMMH | MUHUMAIIbHBIA
o0BeKTaMH  AUCHUIUIMHBL.  OTCYTCTBYIOT  BBIBOABI,  KOHKperuzamus U | Oamr <50%

JTOKa3aTeNIbHOCTh U3JI0XKeHHs. Peub HerpaMoTHas, TEPMUHOJIOTHSI HE UCIIONB3YEeTCS.
unu

OTBeT Ha BOIIPOC TOJHOCTHIO OTCYTCTBYET

unu

OTKa3 oT OTBETa

IPH OTKa3e OT
OTBETA HOJb
0aJIoB
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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:

ABTOp, Ha3BaHNeE, MECTO U3IAHNS, U3/1aTeJIbCTBO, ToA | Hanuvue Koamectso
IK3EMILISPOB

Ne HU31aHUS Y4eOHOM JJUTEePaTYpPbl, BUI U rpuda, Bua B GHOAMOTEKE
N/ | XapaKTepuCTHKA HHbIX HH()OPMALMOHHBIX PeCypcoOB rpuda CB®Y

Crapoctuna JI.B. Meroauueckue  yka3aHus K
BBITTOJIHCHUIO pacueTHO-rpaUIECKUX u
CaMOCTOSITENILHBIX paboT 1Mo Kypcy «MarepuanoBeeHue.
TexHOJOTHS ~ KOHCTPYKLIMOHHBIX  MaTEpUAIOBY.  —
Hepronrpu.: M3parensctBo THU(d) CBDY, 2010. — 31 c.

[Hanpun I'.A. HccrnenoBanre OCHOBHBIX XapaKTEPUCTUK
MarHWTHBIX MaTepuajaoB: MeToaudecKkue YyKa3aHUS K
BBIITOJIHCHUIO JIA0OPATOPHOW PAa0OTHI MO TUCIMILIMHE
«MeTtpuanoBeneHome. TKM». — Hepronrpu.:
WznatensctBo TU(P) ATY, 2009. — 26 c.

[Mappun I'.A. DneKTpOpaguodIEeMEHTHl — PE3UCTOPHI:
VYuebnoe nocobue. — Heprourpu: Uzn-so TU(D) AT'Y,
2009. - 70 c.

[Manpun I'.A. NccnenoBanue BIMSAHUS TEMIIEpaTypsl Ha
CBOIWCTBAa pE3UCTOPOB M Tepmomap: MeToauueckue
yKa3aHUs K BBIOJHEHHIO J1abopaTopHoil paboTsl Ne2 mo
UCIIUILINHE «MeTtpuanoBeneHnbue. TKM)». —
Hepronrpu.: M3natensctBo TU () AT'Y, 2008. — 35 c.

Metoanueckue yKa3aHus pa3MelleHbI B Ccao Moodle:
http://moodle.nfygu.ru/course/view.php?1d=14093

PeliTUHTOBBIN perjiaMeHT N0 AUCHMILINHE:

(5cemecmp)
Bup BeinosinseMoii yueOHoii padorsl | Konmnue | Konnue Ilpumeuanue
(KOHTpOJIMpPYIOLIME MATEPHAJIbI) CTBO CTBO
HUcnovimanus / OayoB | Oayos
Dopmvr CPC (min) (max)
JlaGopaTopHble 3aHATHS 25 40 3HAHHUE TEOPUH;
BBITNIOJTHEHHE J1a00paTOpHOI pabOTHI
[IpakTrueckue 3aHATUA 35 60 3HAHUE TEOPUH; BBITTOJIHEHUE
MPAKTUYECKON pabOThI
3ayer - - 32 Bompoca
HTroro: 60 100
(6 cemecmp)
Bup BbinosiHseMoii y4eOHoi Komnuectso | Kommuect Ilpumeuanue

padoThI 6aymioB BO 0asnoB

(KOHTpOJIMpYIOLIIHE MATEPHAJIbI) (min) (max)
Hcnoimanusa /
Dopmwvr CPC
JlabopatopHbIe 3aHATHE 20 30 3HAHUE TEOPUH;BBITIOJTHEHNE
71a60paTOpHOI pabOTHI
IIpakTrueckue 3aHATHUA 25 40 3HaHUE TCOPUU;BBIIIOITHEHUE
MPAKTUYECKOU pPabOThI
OK3amMeH - 30 43 Bonpca
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Hroro:

| 45

70

6. @OH OLIEHOYHBIX CPEACTB VISl MPOBEAeHUS NMPOMEKYTOYHOM aTTecTAllMU 00y4aK0IIMXCS 10
AMCUHMILINHE

(5 cemectp)

6.1. [Tokazarenu, KpUTEPUU U MIKaIA OLICHUBAHUS

Konpr Wupaukaropsl ITokazarens YpoBHH Kpurepuu oniennBanust OreHka
OIIEHUBAEMBIX JOCTIKEHUS OIICHUBaHUSA OCBOCHHS (meckpumropsr)
KOMITETEHITUI KOMITETEHITHI (mo m.1.2.PT1JT)

OIIK-5: OIIK-5.1: 3HATh: OCHOBBI OcBoeno | Jlan  monHBIA, pa3BepHYTHIA | 3a4TeHO
Criocoben HemonCcTpHpyeT MaTepUaIOBEICHH OTBET Ha MOCTaBJICHHBIA BOIPOC,
HCIIOJIb30BaTh 3HaHUE o0yacTei . 1 TEXHOJIOTUH MOKa3aHa COBOKYITHOCTB
CBO¥iCTBa NPUMEHCHUS, KOHCTPYKIIMOHHBI OCO3HAHHBIX 3HaHUH o
KOHCTPYKIIMOHH | CBOWCTB, X MaTepUAJIOB; JUCIIUILIHHE, JIoKa3aTeIbHO
BIX H XapaKTEPUCTHK U AEKTPOTEXHUYEC PACKPBITE OCHOBHEIC TIOJIOKCHUS
JJIEKTPOTEXHUY | METOJIOB KHE MaTepHalbl B BOTIPOCOB; B OTBETE
ECKHUX HCCIICIIOBAHUS Ka4yecTBe TIPOCIICKUBACTCS YyeTKas
MaTepHAJIOB B KOHCTPYKIIMOH-HBIX | KOMIIOHEHTOB CTPYKTYpa, JIOTHYeCKast
pacueTax MaTepHaJIOB, AIEKTPOTEXHUIEC MTOCTIeIOBATEIBHOCTD,
mapaMeTpoB U BEIOMpaeT KOTO | OTpaskaromas CYIITHOCTh
PEXUMOB KOHCTPYKIIMOH-HBIE | 3JIEKTPOIHEPreTH PpacKpbIBa€MbIX MTOHATHUH,
00BEKTOB MaTepualbl B YECKOTO TeOpHid, SBJICHWHA. 3HAHHE TIO
npodeccroHa b | COOTBETCTBHH C 00opyI0BaHHS; MpeaIMeTy JEMOHCTpUpYeTCs Ha
HOM TpeOyeMbIMU BJIAJICTh: (oHE MOHMMAaHUsSI €ro B CHCTEME
JESTEIbHOCTH. | XapaKTePUCTH- METOAMKAMU JAaHHOH HAYKU "

KaMu JUIst BBIMOJTHECHHUS MEXITUCIMIUIMHAPHBIX — CBS3CH.
TIK-3: HCIIOJIb30BaHUs B pac4eroB OTBET WU3JOXKEH IMOJHOCTHIO C
CrocobeH obiacti MIPUMEHUTETHHO K HCTIOJBh30BAHUEM COBPEMEHHOMN
MPUMEHSTh po(heCCHOHATBHON | HCIOIH30BAHUIO TepMuHONOTHH. Moryr  OBITh
METOIBI 1 JeSITeTHbHOCTH. AIEKTPOTEXHUIEC JTOTTYTIICHBI HETO0YETHI B
TEXHUYIECKHE KX 1 oTpeeTICHAN TTOHATHUH,
cpencTBa OIIK-5.2: KOHCTPYKIIMOHHBI HCIIPaBJICHHBIE CTYJCHTOM
SKcIuTyaTanuoH | JlemoHCTpHpyeT X MaTepHaJoB. CaMOCTOATENBHO B  IIpoIecce
HBIX 3HaHWe 0byacTei OTBETA. B nabopaTopHOM
UCTIBITAHUHN U NPUMEHCHUS, 3aJJaHUd MOJXKET OBITh JIOMyIICHA
IUArHOCTHUKHU CBOICTB, 1 pakTryeckas ommoka.
JJIEKTPOIHEPIeT | XapaKTEPUCTHK U
HYECKOTO H METOJIOB
JNEKTPOTEXHUY | UCCIICIOBAHUS
€CKOT0 AJIEKTPOTEXHU-
000pyIOBaHUS. | YECKHUX

MaTepHaJIOB,

BEIOWpaeT

3IIEKTPOTEXHUIECK

Ye MaTepransl B

COOTBETCTBHUH C

TpeOyeMbIMU

XapaKTePUCTH-

KaMHu.

OIIK-5.3:

Brimonuser

pacdeTsl Ha

MIPOYHOCTH

MIPOCTBHIX

KOHCTPYKLMH.

IIK-3.1: He OTBeT  mTpeACTaBisSeT  CcoOOM He

Opraamsyet OCBOCHO | Pa3pO3HEHHEIC 3HAHUA c | 3a4TeHo

OKCILTyaTalruro CYIIECTBEHHBIMU OLLII/I6K8.MI/I 1o

3JIEKTPO00OPY10Ba BOIPOCY. [IpucyrcTByrOT

HUs Ha CPEHEM U (parMeHTapHOCTb,
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HU3KOM HEJIOTMYHOCTh N3JI0’KEHHS.

HaNpsDKCHUU CTyneHT He OCO3HaeT CBsi3b
obcyxmaemMoro  Bompoca IO
Oounery ¢ JIpyruMd OOBEKTaMu
JIICLUTIIMHBL OTCyTCTBYIOT
BBIBOJIBI, ~ KOHKpETH3alUus U
JIOKa3aTeIbHOCTh  H3JI0XKEHMS.
Peun HerpaMoTHasl,
TEPMHUHOJIOTHSI HE WCIIOJIB3YeTCs.
JloToTHUTEILHEIC 51
YTOUHSIIOIIHE BOIIPOCHI
MIPENoAaBaTedss HE TNPHUBOIAT K
KOPpEKLUH OTBETa CTyAeHTa. B
nabopaTOpHOM 3a/1aHuu
JIOMyIIEeHO OoJiee 5 (haKTHUSCKIX
OIIKOOK.
wnu OTBET Ha BONPOC MOJITHOCTHIO
OTCYTCTBYET
unu OTKa3 OT OTBETa

(6 cemectp)

Konsr WNupukaropsl INoxa3zaTens YpoBHHI Kputepuu ouenuBanus Onenka
OLICHUBAEMBbIX JIOCTHIKEHUS OLICHUBaHUS OCBOCHUS (meckpunropsr)
KOMIIETEHIU I KOMIIETEHIU I (o m.1.2.PT1[T)

OIIK-5: Cnocoben | OIIK-5.1: 3HAMb: OCHOBBI Beicokuit JlaH TONHBIN, pa3BEepHYTHIM | OTIMYHO
HCTIONIb30BaTh JleMOHCTpHUpYeT | MaTepHaIOBEICHUS OTBET Ha MOCTABJICHHBIA
CBOMCTBa 3HaHHE 1 TEXHOJIOTHH BOIIPOC, MOKa3aHa
KOHCTPYKIIMOHHBIX | oOmacteit KOHCTPYKIIMOHHBIX COBOKYITHOCTH OCO3HaHHBIX
u MIPUMEHEHHUS, MaTepHaJIoB; 3HaHMH 10 JUCLUILIHHE,
JJIEKTPOTEXHUUYECK | CBOWCTB, NIEKTPOTEXHUYECK JI0Ka3aTeIbHO PACKpBITHI
UX MaTepHajoB B XapaKTEepPUCTHK | HMe MaTepHabl B OCHOBHBIE MOJI0XKEHUS
pacyerax U METO/IOB Ka4yecTBe BOIIPOCOB; B OTBETE
napameTpoB U UCCIIEIOBaHUs KOMITOHEHTOB MIPOCIIEKHUBACTCS qeTKas
PEXUMOB OOBEKTOB | KOHCTPYKLHOH- | 3JIEKTPOTEXHUIECKO CTPYKTYpa, JIOTHYecKast
npodeccroHanbHO | HBIX TOH MIOCJIEI0BATEILHOCTD,
i IeSITEeNBHOCTH. MaTepHaoB, JJIEKTPOIHEPTETHYE OTpaxkaromias CYIIHOCTb

BbIOMpaeT CKOTO pPacKpbIBa€MBIX  TTOHATHH,
IIK-3: Criocoben KOHCTPYKIIMOH- | 000pyIOBaHUS; TEOpHii, SBICHUH. 3HaHUE
MPUMEHSTH HBIC MaTepHANbBl | 61a0emb: o peaMeTy
METOJIBI U B COOTBETCTBHH | METOIUKAMHU JeMOHCTpUpyeTcs Ha (hoHe
TEXHUUYECKHE C TpeOyeMbIMH | BBIIIOJHEHUS MOHUMaHHUs €r0 B CUCTEME
cpeacTBa XapaKTEepUCTU- | PAcUETOB JTaHHOU HayKH u
IKCIUTYyaTallMOHHBI | KaMu JUIs NPUMEHUTENBHO K MEXANUCIMTUINHAPHBIX
X MCIBITAaHUN U UCITIONB30BaHUs | MCIIOJIb30BaHUIO cBazeil. OTBeT  U3JIOXKEH
JIMarHOCTHKH B 00JacTH ANIEKTPOTEXHHYECK TIOJTHOCTBIO c
9JIEKTPOIHEPTeTHY | MpOodecCHoHab | UX U UCIIOJIb30BaHNEM
€CKOT0 " HOU KOHCTPYKIIMOHHBIX COBPEMEHHOM
JJIEKTPOTEXHUYECK | JIESTEIbHOCTH. MaTepHaoB. TEPMHUHOJIOTHH. MoryT OBITh
oro 000pyI0BaHMS. JONMYIIEHBl  HENOYEeTHl B

OIIK-5.2: OTIpe/IeTICHUN MMOHSTHH,

JleMoHCTpHpYeT WCTIPABICHHBIE  CTYACHTOM

3HaHNE CaMOCTOATENBHO B IpoIiecce

obnacreii orBera. B mabGoparopHoM

NPUMEHEHNS, 3aJaHUd ~ MOXET  OBITH

CBOICTB, jponymeHa 1 ¢axTudeckas

XapaKTEePUCTUK omuoOKa.

1 METOZIOB

HCCIIeIOBaHUS

JIEKTPOTEXHH-

YECKUX

MaTepHaoB,

BEIOMpaeT
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AJIEKTPOTEXHUYE
CKue
MaTepualbl B
COOTBETCTBHH C
TpeOyeMbIMU
XapaKTepUCTH-
KaMU.
OIIK-5.3:
Brmonnser
pacdeTsl Ha
MIPOYHOCTH
TPOCTHIX
KOHCTPYKLMH.

IK-3.1:
Opraamsyet
9KCILTYaTAIHIO
3IEKTPO0OOPY T
OBaHUA Ha
cpenHeM "
HHU3KOM
HAMPSHKEHUN

bazoBwrit

JlaH mnonHbIN, pa3BEpHYTHIN
OTBET Ha IIOCTABJICHHBIN
BOMPOC, TOKAa3aHO YMEHHE
BbIACJINTL CYHICCTBCHHBIC U
HECYHICCTBCHHBIC MPU3HAKU,
NIPUYNHHO-CIICACTBEHHBIE
CBSI3H. OtBer YETKO
CTPYKTYPHPOBaH, JIOTMYEH,
W3JI0KEH  IOJHOCTBIO  C
HCTIOJIb30BAaHIEM
COBPEMEHHOMN
TEPMHUHOJIOTHU. MOTyT OBITh
JIOTyIIEHB! 2-3 HETOYHOCTH
WIN HE3HAYUTEIIbHbIC
omuoKy, UCIPaBJICHHBIE
CTYJEHTOM C  IOMOIIBIO
IIpenoaaBaTes. B
1ab0paTopHOM 3a7aHUH
MOTYT OBITH JONYILIEHHI 2-3
(hakTHIecKre OMMOKH.

XOpOILO

Munn-
MaJbHBIN

JlaH HegOCTaTOYHO TOJIHBIN
" HE0CTaTOYHO
pa3BepHyThIN OTBET. Jloruka
u MIOCIIEA0BATEILHOCTD
W3JI0KEHHS HUMEIOT
HapyLIEHUS. JomnyieHsl
OmKMOKK B PACKPBITUH
MOHATHUH, yrnoTpetyieHU!
TepMuHOB.  CTyneHT  He
CHOCOOEH  CaMOCTOSITEIBHO
BBIJICIIUTH CYIIECTBEHHBIE U
HECYIIECTBEHHbIE MPHU3HAKU
U TPUYUHHO-CIICICTBEHHBIE
CBSI3H. B OTBETE
OTCYTCTBYIOT BBIBOJIBL.
‘YMeHue packpbITh 3HaYEHUE
00OOIICHHBIX 3HAaHUH HE
MOKA3aHo. PeueBoe
odopmiieHne Tpedyer
[IOIPaBOK, Koppekuuu. B
1ab0paTopHOM 3a7aHUH
MOTYT OBITH JOMYIIEHHI 4-5
(hakTHYECKNX OUIMOOK.

YIOBIIETBO
-pUTEIHHO

He ocBoenn!

OTBeT mpencraBiseT coOOH
pa3po3HEHHBIE 3HAHHUA C
CYIIECTBEHHBIMHU OIIMOKaMU
no Bonpocy. [IpucyrcTByror
(parmenTapHOCTb,

HEJIOTUYHOCTD  M3JIOKEHHS.
CTyzeHT He OCO3HAeT CBS3b

HEYJOBJIET
BO-
PUTEITBHO
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o0cy>kmpaeMoro BoIlpoca IO
omnery c JIPYTUMHU
00BEKTaMH  TUCHUIUINHBL
OTCyTCTBYIOT BBIBO/IBI,
KOHKPETHU3aIUs u
JI0Ka3aTeJIbHOCTh
W3JI0KEHHUS. Peus
HETPaMOTHAs,
TEPMHUHOJIOTHSI HE
HCTIONB3YETCS.
JlomotHUTENbHBIC u
YTOYHSIONIHE BOIIPOCHI
MperofaBaTess He IPUBOASIT
K KOPPEKITNH oTBeETa
crynenra. B jimaboparopHoM
3aJ]aHuU JOMYIICHO OoJee 5
(hakTHYECKNX OLIMOOK.

unu OTBET Ha BOIIPOC
MIOJTHOCTBIO OTCYTCTBYET

unu OTKa3 OT OTBETa

6.2. TunoBble KOHTPOJIbHBIE 3aJaHUs (BOIIPOCHI) /ISl IPOMEKYTOYHOM aTTeCTalluu

Bonpocwl ona camokonmponsa (5cemecmp)

1. Marepuanosenenne. OOmme  ompenenenus.  Knaccudukanms — marepuanoB B
TEIUIODHEPTeTHKE.

2. ArperarHble COCTOSIHUA BellecTBa. TUIbl TBEpAbIX Ted. OCHOBHBIE CBOMCTBA TBEPABIX TEI.
MexaHn4yeckue CBOMCTBa METAJIIOB.
CrpoeHune KpUCTaJUIMYECKUX BEILIECTB.
JleheKTrl KpuCTAITUYECKOH pemeTku. Biusiaue n1eekToB Ha CTPOCHHE METAIIIOB.
Metannndeckue criabl. O0mue cBenenus. Das3pl, CTPYKTYypa.
da30Bble U CTPYKTYpHBIE ITpeBpalieHus B ciiaBax. Kpucrannuzanus.
Huarpammsl coctosinus ([C) cmmaBoB Ha npumepe JIC HEOrpaHHYEHHO PacTBOPSEMBIX
IpyT B Apyre KOMIIOHEHTOB A 1 B B TBepioM u xkujikoM coctosiHusax. OOuue cBeeHus, npasuio ¢as
I'u66ca.

9. JIC nByXKOMIOHEHTHOW CHCTEMBI C 00pa30BaHUEM YBTCKTHKH.

10. JC cnnaBoB ¢ OrpaHUYEHHON pacCTBOPUMOCTHIO KOMIIOHEHTOB.

11. JC aAByXKOMIOHEHTHON CUCTEMBI C MIEPUTEKTUUYECKUM MIPEBPALICHUEM.

12. JAC nByXKOMIOHEHTHOH CUCTEMBI ¢ 00pa30BaHUEM XMMUYECKOTO COSAMHEHHUS.

13. CtpoeHue 1 CBOMCTBA KeJe3a.

14. KommoHeHTHI U (a3bl B CIIJIaBaX CUCTEMBI <GKETIE30-YTIIEPOI».

15. Cucrema CIIaBoB «XKene30-yriuepoa». JluarpaMma coCcTOsTHUSI, OCHOBHBIC (Da3bl.

16. B3anMoOCBS3b XUMHYECKOI'O COCTaBa CO CBOMCTBAMU BEIIECTBA.

17. Bunapl mexanudeckoit oopadbotku. Hakmern.

18. Jedopmanus metamnoB. OCHOBHBIC TTOHSTHS, XapaKTEPUCTHKH, BUJIBI, STAIIbL.

19. Bunbl 1 Ha3HAYEHUE TEPMHUIECKON 00pabOTKH cTasei.

20. @a30Bble NMPEBPAIICHUS B CTAIAX NPH TEPMUIECKOI 00paboTKe.

21. TepmomexaHW4YecKass W XHMHKO-TepMHUeckass oOpaborka. HasnaueHue, OCHOBHBIE
MOHSITHSL.

22. Bnaugnaue yriepoaa ¥ TOCTOSTHHOM MPUMECH Ha CBOMCTBA CTAJICH.

23. VYraeponuctsie ctanu. OOmume cBeieHus, Kiaccuukanms 1 MapKUpOBKa.

24. JlerupoBanHublie ctanm. OOmIMe cBeACHUS, KIacCU(UKAIUI 1 MAaPKUPOBKA.

25. Yyrynsl. O0mmue cBeICHHs, BUABI, XapaKTEPUCTHKH.

26. benbie u ceprie uyryHnl. CBOMCTBA, MAPKUPOBKA, MIPUMEHEHHE.

PO NN W
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27.
28.
29.
30.
31.

KoBkue u BbicOKOnIpoyHble 4yryHbl. CBOMCTBA, MapKUPOBKA, IPUMEHEHHUE.
UyryHsl cienuanbHOro Ha3HaueHus. CBOMCTBa, MapKUPOBKaA, IPUMEHEHHUE.
Jusnexrpudeckne Marepuaibl. OCHOBHBIC TOHATHS, KIIACCH(UKAIIHS.
DNEKTPONPOBOAHOCTD IUANEKTPUKOB. BHUIbI, XapaKTEpUCTHUKHU.
[Tonstpuszanus quANEKTPUKOB. BHUIbI, XapaKTepUCTUKH.

32. lusnexkTpuyueckue notepu. Buasl, XapakTepucTUKY.

CRXNIN B LD —

13.

Ilepeuens rIk3amenayuonnbvIX 60npocos (6 cemecmp)
Jwsnextpudeckne Marepuaibl. OCHOBHBIE MOHATHS, KIIACCH(UKAIIHS.
DIEKTPONPOBOAHOCTD IUANEKTPUKOB. BUIbI, XapaKTEpUCTHUKHU.

[Tonsipuszanus quANEKTPUKOB. BHUIbI, XapaKTepUCTUKHU.

Jusnextpudeckue notepu. Buapl, XapakTepUCTUKH.

[Tpo6oii Ta3000pa3HBIX TUIICKTPUKOB.

[Tpo6oii KUAKUX TUITEKTPUKOB.

[Tpo6oii TBEpABIX TUIEKTPUKOB.

MexaHn4yecKue 1 BIIaXXKHOCTHBIE CBOMCTBA IUAJIEKTPUKOB.

TennoBble 1 XUMUYECKHAE CBOMCTBA TUAJIEKTPUKOB. Kitacchl HarpeBOCTOMKOCTH.
Cmoubl. CTpoeHMe, BUIBI, XapaKTEPUCTUKH.

[Tnactmaccel. CTpoeHue, BUbl, XapaKTEPUCTUKH.

Pesunbl. CTpoeHue, BUIbI, XapaKTEPUCTUKH.

BockooOpa3Hbple  TUAIEKTPUKM U BOJIOKHUCTBIE MaTepuaibl. (CTpoeHue, BB,

XapaKTCPHUCTUKU.

14.
15.
16.
17.
18.
19.
20.
21.

CBOMCTBA.
22.
23.
24,
25.
26.

DNEeKTPOU30ISALUOHHBIE JJAaKU, SMAJIU, KOMIIayH/bI.

Heoprannueckue crekna. CTpoeHue, BUIbl, XapaKTEPUCTUKH.

Kepamuueckue nuanekrpuku. CTpoeHue, BUAbI, XapaKTEPUCTUKH.

Cnrona v MaTepuaisl Ha €€ OCHOBE. BUibl, XapaKTepUCTHKU.

Acbect 1 MaTepualibl Ha ero ocHOBe. CTpOeHHe, XapaKTePUCTUKH.

AKTHBHBIE TUINEKTPUKH. BUBI, XapaKTEepUCTUKH, IPUMEHEHHE.

HedTsubie Mmacna. Bunpl, XapakTepucTUKH, CBOUCTBA.

CuHTeTHYECKHE XUAKUE NUAIEKTPUKH. PacTurenbHble Macina. Bunabl, XapaKTepUCTHKW,

[TomynpoBoaHKKOBBIE MaTepuaiibl. O0mIMe cBeaeHUS, Kilaccu(uKaIms.
DIEeKTPONPOBOAHOCTD NOJIYIPOBOIHUKOB. Bubl, 3aBUCUMOCTD OT TEMIIEPATYPHI.
[TonynpoBoaHUKOBBIE MaTepUaibl. TE€XHOIOTMHU MOJTYUYEHHS, CTPOCHUE U CBOMCTBA.
[TpoBoanmKOBBIE MaTepuaibl. Kinaccudukaims, CBOWCTBA, XapaKTEPUCTUKH.

3aBUCUMOCTD YJI€JIBHOTO 3JIEKTPUYECKOTO COMPOTUBIICHUS MPOBOJIHUKOB OT MX CTPOCHUS

¥ BHEUTHHUX (PAKTOPOB.

27.
28.
29.
30.
31.
32.
33.

Menp u crutaBel Ha ee OCHOBE. Bujipl, MpuMeHeHne, MapKUpPOBKA.

AJIOMUHUY U CIUIaBBI HAa €r0 OCHOBE. BU/IbI, MpUMeHeHNe, MapKUPOBKa.

Marepuansl BEICOKOTO CONPOTUBIIEHUA. BUibl, npuMeHEHHE.

CBepXxIpoBOIHUKHU. Bubl, XapakTepUCTUKU, TPUMEHEHUE.

KpuronpoBoauuku. Buapl, XapakTepuCTHKH, IPUMEHEHUE.

TyromnaBkue MpOBOAHUKOBBIE METAIUTbI. BUbl, XapakKTepUCTUKHU, TPUMEHEHHE.
[IpoBOIHUKOBBIE METAJIBI CO CPEAHMM 3HAYEHUEM TEMIIepaTypbl IUIaBieHUS. Bunel,

XapaKTEpUCTUKH, IPUMEHEHHE.

34. JlerkomiaBkue € OJIarOpOJHBIC MPOBOJHUKOBBIE METAUIBl. Buapl, XapaKTepUCTHKH,
IIPUMEHEHUE.

35. MapkupoBKka MpoBOJIOB U Kabelen.

36. Marepuaisl U1s TOABMXKHBIX KOHTAKTOB. Buapl, CBONWCTBA, XapaKTEPUCTUKH.

37. MarautHbie Matepuaibl. OOIIME CBECHUS, BUIbI, XaPaKTEPUCTHUKH.

38. Ipupona peppomarneruzma. DeppomMarHuTHEIE MaTepHabl. BUIbI, XapaKTePUCTHKH.

17



39. HuszkodacTOTHBIE
MapKHPOBKa.

MarHUTOMSITKHE Matepuanbl. Krmaccudukanms, XapaKTepHCTHKH,

40. BpIcOKOYacCTOTHBIE MAarHUTOMSTKUE MaTepHalibl. BUibl, XapaKTepuCTHUKU, MapKUPOBKA.
41. MarnuTtoTBep/ble MaTepualbl. Buabl, XapakTepUCTHKH, Ha3HAUEHHE.

42. MarHuTHble MaTepUabl CIEIMATIbHOTO Ha3HAUYEHUSI.

43. TlepcrieKTUBHBIE HalpaBJIEHUS B MaTepuanoBeeHuu. HaHoTeXHOMOrUH.

6.3. MeTonuyeckue MaTepHalibl, ONpeaeNsIoIIne TPOLeAyPhl OLICHUBAHUS

XapaKkTepuCTHKH
NpouLeyphI

Bun npouenypsl

3ayer/PK3aMeH

ens npouenypsl

BBISIBUTH CTeTNIeHb chopmupoBaHHOcTH KomrieTeHmii OITK-5, TTK-3

JIokanbHbBIE aKTEI
periiaMeHTUpYIOIIe
MIPOBECHUE TIPOIICTYPHI

BY3a,

[TonoxxeHue o MpoBeIEHNHU TEKYIIEro KOHTPOJIS yCIIEeBaeMOCTH 1
MIPOMEKYTOUHOM aTTectanuu oOyyatomuxcst CBOY, Bepcust 3.0,
yTBepkJIeHO pektopoM CBDY 19.02.2019 r.

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

CyObexkTsl, Ha  KOTOpBIX | CTYJEHTHI 3 Kypca OakaiaBpuara

HalpasJIeHa IpolLeaypa

[epuon NPOBEICHUS | 3eMHSS DK3aMEHALMOHHAS CECCHsl, JICTHSS DK3aMEHAIIMOHHAS CCECHUs
MPOLEAYPBI

TpeOGoBanMs K TOMEIICHHSIM H
MAaTEPUATbHO-TEXHUYECKUM
cpeacTBam

TpeGoBanus K OaHKy | -

OIIEHOYHBIX CPEJICTB

Omnucanue npoBefeHUs | DK3aMeH TNpUHUMaeTcs B ycTHOM  ¢opme 1o  Ouieram.

MPOLETYPBI OK3aMCHAIIMOHHBIM  OWJIeT 110 JUCHMIUIMHE  BKJIIOYaeT  JBa
TeopeTuueckux  Bompoca. Bpems Ha moarotoBky — 0,5
ACTPOHOMHUYECKHUX Yaca.

Ixaisl ouecHuBaHus | lllkana oOLEHMBaHHWS pe3yJIbTATOB MPHUBEACHA B II. PEUTUHrOBBIN

pe3yJIbTaTOB pernament no aucuuminae PT1JL.

Pesynbrarsl npouenypst

B pesynbrare cnaun Bcex 3amanuii 1iust CPC cTyneHTy HE0OX0auMO
HaOpath 45 6a110B, YTOOB! OBITH TOMYIIEHHBIM K 9K3aMEHY.
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7. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHOM Y4eOHOM JTUTEPATYPbl, HEOOXOAUMOM AJIs1 OCBOCHHS

AUCHUTLTUHBE
KoanuectBo
ABTOp, Ha3BaHHE, MECTO U3IAHMS, U31ATEIbCTBO, IO Hanuuue PK3EMILISIDOB
No W3IaHHUSA YUeOHOMH JINTEPATYPHI, BUA U XapaKTePUCTHKA rpuda, Bujg 5 5H6J1H0TI()EKC
n/n UHbIX HH(POPMAIIMOHHBIX PeCypcoB rpuga
CBO®Y
OcHOBHasl TuTEpaTypa
Konmecoe C.H. MarepuanoBeneHue W TEXHOJOTHS
KOHCTPYKITMOHHBIX MaTEpHAJIOB: YUEeOHUK JUIsI CTYJCHTOB HonymieHo 15

1 By30B/ U.C. Konecos, C.H. KonecoB. — u3n. 2-e, nepepad. u MO P®
nomn. — M.: Beicias mikona, 2008. — 535 c.: min.

JomonHuTenpHas MTeparypa

Jlaxtur  KO.M., JleontheBa B.II. MarepuanoBeneHue:
Y4eOHUK s BBICHIMX TEXHHUYECKUX yUCOHBIX 3aBEICHUMA. —
2 4-¢ m3a., mepepad. u gom. — M.: AnbsHc-Tipece, 2009. — 528 c.:
WL

Bonkoe I''M. MarepuanoBeieHue: y4eOHUK JJIsi CTYJICHTOB
BEICIINX yueOHbIX 3aBeneHuit/I .M. Bomkos, B.M. 3yes. — M.:
M3natensckuit neHTp «Akagemus», 2008. — 400 c.

Bonron Y. KoHCcTpyKIIMOHHBIE MaTEpHUabl: METAJLIIbI, CIIJIABHI,
MOJIMMEPHI, KepaMUKa, KOMITO3UTH. KapMaHHBIN CIIPaBOYHUK.
2-e wuszn., crep./Ilep. ¢ amrm. — M.: M3marenbckuii oM
«lomka-XXI», 2007. — 320 c., wr. (Cepus «KapmaHHEII
CIPaBOYHHKY).

Mepkynos B.M. Marepuansl B 3JIEKTPOTEXHUUYECKHUX
KOHCTPYKITHAX: yueOHOoe mocodme / B.U. MepkynoB. — ToMck:
Wzn-po TITY, 2006. — 105 c.

Marepuanosenenue: [Ipaktukym/B.U. 'opomnuuenko, b.1O.
HaBunenko, B.A. Ucaes u ap.; Ilon pen. C.B. PxeBckoit. —
M.: YauBepcurerckas kHura, Jloroc, 2006. — 272c.

Hynxkua  A.H. JlaGopaTopHblif TpakTHKyM TIO Kypcy
«OnexTpoTexHuueckoe MatepuaioBeaeHue»/A.H. lynkum,
B.C. Kum, A.B. Ilerpos. — Tomck: U3a-Bo TITY, 2006. — 81 c.

OcHOBBI KaOeTbHOW TEXHWKH: YUYECOHWUK I CTYICHTOB
BBICIINX Yy4eOHbIX 3aBeneHuit/[B.M. Jleonos, W.B. Ilermkos,
8 N.b. Psazanos, C.JI. Xononnsiii]; moa. Pex. W.b. IlemkoBa. —
M.: M3narensckuit neHTp «Akagemus», 2006. — 432 c.

PxxeBckas C.B. MarepuanoBenenne: Y4eOHUK IS BY30B. — 3-
9 e m3J1., mepepad. u gomn. — M.: M3zn-so MITY, 2005. — 456 c.

Hepnoanqecm/le U3aaHusA

10 | "DnekrpuuectBo"

11 "HoBsle TexHomorun"

12 | "Hage>XHOCTh U KOHTPOJIb KauecTBa"

13 | "[IpoMeImuieHHas sHepreTHKa”

14 | "PedepaTtuBHblil )KypHai1. JHEpreTHKa U
ANEKTPOTEXHUKA"

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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8. [lepeyenns pecypcoB HH(pOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu « MHTEepHET» (1aJ1€e
ceTb-VIHTEpHeT), HEOOXOAMMBIX /ISl 0CBOCHHS JMCIUIIIHHbI

1) MarepuanoBenenue. becrnaTHblit 00pa3zoBaTeNnbHBIN pecypc,
http://www.materialscience.ru/.

2) ITPO-MHXEHEP. VY4eOHas u TexHUUECKas JIUTepaTypa Ui CTYACHTOB U
IIPOEKTHPOBILUKOB, http://www.proingener.ru/.

9. Onucanne MaTePUAJIbHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMO /ISl OCYLEeCTBJICHUS
0o0pa3oBaTeIbLHOIO NMpolecca No JUCHUIINHE

- yueOHasi ayJMTOpHs, OCHAIIICHHAS HOYTOYKOM, MYJbTHMEIUHHBIM MPOSKTOPOM M IKPAHOM
(A510 YAK);

- yueOHas nmabopatopusi «IIeKTpOCHAOKEHUE MPOMBIIUICHHBIX MPEANPUATHI, JabopaTop-
HbIE CTEHIBI «DNeKTpoTexHnyeckue Mmarepuaisy (AS03 YVAK).

10. IlepeyeHb HHGOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3yEeMBbIX NPH OCYIIECTBICHUH
00pa30BaTeIbHOIO MpoLecca M0 JMCHUILIMHE, BKJII0Yas epedyeHb IPOrpaMMHOro odecnedeHust
U UH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
- MOJlyJIbHasi OObEKTHO-OPUEHTUPOBAaHHAs JMHaMU4ecKas yueOHas cpena «Moodley.
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JUCT AKTYAJIM3AIIAU PABOYEM ITPOT'PAMMBI U CIHUILIAHBI

51.0.18 DyekTpoTeXHNYECKOE H KOHCTPYKIMOHHOE MAaTEPHAJIOBEICHUE

VueOnsIit BuecenHbie n3aMeHeHUS [Ipenonasarenb [IpoToxon 3acenanus
ron (®HO0) BBIITY CKAOIIEH
kadeaprI(1aTa,HoMep),
®UO 3aB.kadeapoi,
HOAIHCH

B mabnuye yxazvieaemcs monvko xapaxkmep usmenenull (Hanpumep, usmeHneHnue memol, CRUCKA UCIMOYHUKO8 NO meme Ul
memam, CpeoCme NPOMeICYMOUHO20 KOHMPOIA) C yKazamuem MNYHKmMO8 paboueti npocpammoel. Camo codepoicanue
U3MeHeHUll OPOPMAACMCI NPUNOANCEHUEM RO CKBOZHOU HYMepayull.
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