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1. AHHOTALIUA
K pabouell mporpaMme AUCHHUILINHBI
b1.0.19 DnexkTpoTexHN4YeCKOe 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
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. Ilepevyenb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHS IO JUCHHUILINHE, COOTHECEHHBIX C
IIAHUPYEMBbIMH Pe3y/1bTaTAMH 0CBOCHHS 00pa30BaTe/IbHON POrpaMMbI

[Inanupyemslie
HanmenoBanu [Inanupyemsie
pe3yabTaThl OCBOEHUS WNHaukatopsl
€ KaTeropuu pe3yabTaThl OueHouHble
mporpamMMmsl (Ko 1 JOCTHKCHHS
(rpymmbl) . o0y4yeHHs 1o CpeacTBa
. cojiepKaHue KOMITETEHIINI
KOMITETEHIINI JUCLUTIIINHE
KOMITETCHITIH)
[Tpoextnerit | OIIK-5: Cocoben OIIK-5.1: 3HATb: OCHOBBI Paznoypo-
UCII0JIb30BaTh HemMoHcTpupyeT MaTepuaIoBeICHUS BHEBBIC
CBOMCTBA 3HaHue o0sacTei U TEXHOJIOTUU 3aJIaHus,
KOHCTPYKIHUOHHBIX U MPUMEHEHUS, KOHCTPYKIIMOHHBIX | TaOOpaTOpHBI
3JIEKTPOTEXHUYECKHUX CBOJCTB, MaTepHuaios; € paboThl,
MaTepHuasoB B pacueTax | XapakTepPUCTHK U 3JEKTPOTEXHUYECK | MPAKTUYECKU
napameTpoB U METO/OB Ve MaTepuasl B € paboThl,
peXUMOB OOBEKTOB UCCJIE0BAHUS KauecTBe TECT.
npodeccuoHanbHOM KOHCTPYKLMOHHBIX KOMIIOHEHTOB
JeSATEIbHOCTH. MaTepuaos, 3JEKTPOTEXHUYEC-
BBIOMpAET KOTO H DJIEKTPO-
KOHCTPYKIIMOHHBIE SHEPreTUYECKOro
MaTepHuabl B 000pyI0BaHUS;
COOTBETCTBUHU C BJIAJIETh:
TpeOyeMbIMU METOAMKAMHU
XapaKTEPUCTUKAMH | BBIITOJIHEHUS
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OKcrutyaTa-
LINOHHBIN

JIUISL UCTIOJIb30BaHUS
B 00Jj1acTu
pohecCHOHATLHOM
JIEATENHHOCTH.

OIIK-5.2:
JemMoHcTpHpyeT
3HaHHe obOmacTeit
pUMEHEHNS,
CBOMCTB,
XapaKTePUCTHK U
METO/I0B
UCCIICTOBAHHS
JIEKTPOTEXHUYECKU
X MaTepHaJIoB,
BbIOHpaeT
AIIEKTPOTEXHUIECKUE
MaTepHabl B
COOTBETCTBHUH C
TpeOyeMbIMU
XapaKTePUCTHKAMH.
OIIK-5.3:
Brimonnser pacuerst
Ha MPOYHOCTh

IPOCTBIX
KOHCTPYKLIHH.

[TK-3: Cnocoben [TK-3.1: Opranusyet

MPUMEHSATb METOJIBI U | DKCIUTyaTallHIo

TEXHUUYECKHE CPEJICTBA | ANEKTPOOOOpYya0BaH

9KCIUTyaTallMOHHBIX
WCTIBITAHUIN 1
JTMArHOCTUKHU
AIIEKTPOIHEPTETUYECKO
rou
AIIEKTPOTEXHUYECKOTO
000pyI0BaHUs.

Hdg Ha CPCAHCM U
HU3KOM HallPsKCHUU

pacueToB
MPUMEHUTEIHHO K
WCTIOJIb30BAHUIO
AJIEKTPOTEXHUYECK
X U
KOHCTPYKIIHOHHBIX
MaTepHaoB.




1.3. MecTo AMCOMILIMHBI B CTPYKTYpe 00pa3oBaTe1bHON NPOrPaMMblI

Wnnexc HanmenoBanue Cemectp WNHnexchl 1 HAUMEHOBAHUS Y4€OHBIX
JUCLIUILIHHEI W3yUYeHUs JUCIUTUTNH (MOJTyJICH ), TPAKTUK
Ha KOTOpbIE
JUTSE KOTOPBIX
OTIUpPACTCSI .
. coJIepKaHue JaHHOU
coJiepaHue JaHHOU
JTUCIUTLTAHBL (MOJTYJIS)
TUCHUITINHEI .
BBICTYTIAET OMOPOi
(Motyst)
b1.0.19 | DnekTpoTexHUYECKOEe 4,5 b1.0.14 b1.0.20
1 KOHCTPYKIIMOHHOE MaremaTuka DNEeKTpUYECKHE
MaTepHaIOBEACHUE b1.0.15 ®u3uka MaIlINHEL,
b1.0.16 Xumnus b1.B.JIB.05.01
MuKponpoieccopHbIe
CUCTEMBI YTIPaBIICHUS
AJIEKTPOIPHUBOIOB
b1.0.25
DIIEKTPUYECKHI
MIPUBOJ.

1.4. 5131k 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. bI1-O11-22):

Kon u Ha3BaHWe TUCIUIUTMHEI IO YICOHOMY TUIaHY

b1.0.19 DnexTpoTexHU4ecKoe 1
KOHCTPYKIIMOHHOE MaTEPUAIOBE/ICHUEC

HK3aMEHa B yUeOHOM IJIaHE)

Kypc n3ydenus 2,3
Cemectp(bl) U3y4YeHHUS 4,5
dopMa MPOMEKYTOUHON aTTecTaluu (3a4eT/IK3aMeH) 3adet/OK3aMeH
PacuetHo-rpaduueckas paboTa, CEeMECTpP BbIIOJIHEHUS 4,5
Tpynoemkocts (B 3ET) 6 3ET
TpynoemkocTth (B yacax) (cymma ctpok Nel,2,3), B T.4.: 216
Nel. KonrakTHas pa6ora o0yuyarmuxcs ¢ | O0BeM ayTUTOPHOM Brtu.c
npenoaasareaeM (KP), B yacax: paboTsl, IIPUMEHEHUEM
B gacax JOT um 20!, B
yacax
O6bem paboTsl (B yacax) (1.1.+1.2.+1.3.): 90 -
1.1. 3aHsATHUS JIGKUMOHHOTO TUIA (JIEKLIHHN) 29 -
1.2. 3aHATHs CEMUHAPCKOIO TUIIA, BCETO, B T.Y.: 58 -
- CEMHHAaPhI (mpaxkTU4ecKue 3aHATHS, 29 -
KOJJIOKBUYMBIH T.I1.)
- 1abopaTopHbIe PabOTHI 29 -
- PAKTUKYMBI - -
1.3. KCP (koHTpOJb CaMOCTOATEIBbHON pPabOTHI, 3 -
KOHCYJIbTAIl1N)
Ne2. CamocrosiTesibHass padora odyuarommuxcs (CPC) 99
(B yacax)
Ne3. KoauuyecTBO 4acoB Ha 3K3aMeH (IpU HaJIWYUU 27

1yKa3LIBaCTCﬂ, €CJIM B aHHOTallu1 O6pa3OBaT€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
= | § |e = -
o = o o ®)
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= A <) = o) = >~ = fes)
. 9) Sal o E 3) 2 3) S
=) < T 2| X . < = x| X2
g | = =8| | o S 2 S | &
E|Z|BE|Z|E|E|2|2|8
S |8 |log| 8|8 |8 |58 =
Crpoenue u cBoiicTBa 22 3 - 3 - 2 - - - 4(JIP)
METAJIJIOB U CILIABOB 4 (I1P)
6(PI'P)
Teopus cruiaBoB 20 2 - 2 - 2 - - - - 4 (JIP)
4 (ITP)
6(PI'P)
Crpoenue u cBoiicTBa 21 2 2 2 1 4(JIP)
YKEIIE30YTIEPOIUCTHIX 4(I1P)
CIUJIaBOB 6(PT'P)
[TonynpoBoAHUKOBEIE 22 2 2 3 1 4(JIP)
MaTepHuabl 4 (ITP)
6(PI'P)
JusnexTpuueckue 23 3 3 3 - 4(JIP)
Martepuaisl 4.1 4(ITP)
6(PI'P)
3auer - - - - - - - - - - -
Bcero yacoB 3a cemecTp 108 12 - 12 - | 12 - - - 2 70
JsnexkTpudeckue 18 4 4 4 1 3 (JIP)
MaTepuaJibl 4.2 2(I1P)
[IpoBogHMKOBBIE 20 4 4 4 - 3 (JIP)
MaTepuabl 2(I1P)
3(PT'P)
CBepxnpoBOIHbIE 20 4 4 4 - 3 (JIP)
MaTepHabl 2(IT1P)
3(PI'P)
MarnuTHble MaTepUaIbl 23 5 5 5 - 3(JIP)
2(I1P)
3(PI'P)
JK3aMeH 27 - - - - - - - - - 27
Bcero yacoB 3a cemecTp 108 17 - 17 - | 17 - - - 1 29(27)

[Tpumeuanue: JIP-noaroroBka K saboparopHbIM 3aHsaTHsAM, [IP — moaroroBka Kk mnpaktuueckum 3ansTusM PI'P

BBIMOJIHEHHE PACYCTHO-TPAPHUUSCKON PAOOTHI.




3.2. Conepxanue TeM NPOrpaMMbl TUCHHILIMHBI

Tema 1. CTpoeHue 1 CBOICTBa METAJIOB U CILJIABOB.

Knaccudukanus MeToioB onpeeneHust TBEPIOCTH, TPEOOBaHUS PEABSBISIOTCS K KAUECTBY

HOBEPXHOCTH 00pa3ioB. OCHOBHBIE MOHATHUS B TEOPUH CILUIaBOB, OCOOEHHOCTH CTPOCHMS,
KPUCTAJIIIM3ALMU U CBOMCTB CIUIABOB: MEXaHMUYECKUX CMECEH, TBEPIbIX PACTBOPOB, XMMHUYECKUX
COEIMHEHUU.

Tema 2. Teopus cIIaBOB.

Knaccudukarus crnmaBoB TBepabIX pacTBOpoB. Kpuctamimsanus criiiaBos. J[narpamMmma cocTOSIHUS
JIByXKOMITOHEHTHBIX CIUIaBOB: /{luarpamMma coCTOSIHMSI CIIJIaBOB C HEOTPAaHUUYEHHOM pacCTBOPUMOCTHIO
KOMITOHEHTOB B TBEPJIOM COCTOSIHMH (CIIIIaBbl TBEPAbIE PACTBOPHI C HEOIPAaHHUUEHHOMN
pacTBOpUMOCTHIO. /lnarpamMmma cOCTOSIHMSI CIIJIaBOB C OTCYTCTBUEM PAaCTBOPUMOCTH KOMIIOHEHTOB B
KOMITOHEHTOB B TBEPJIOM COCTOSIHMU (ME€XaHW4YecKHe cMecH). JluarpaMMa cOCTOSHUS CILIaBOB C
OTpaHMYEHHOW PacTBOPUMOCTBHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHMM. JlMarpaMma COCTOSHUS
CIIABOB, KOMIIOHEHTHI KOTOPBIX 00pa3yroT XMMHUYECKHE COeJMHEHUs. [lnarpaMma coCTOsSHUS
CIUIaBOB, UCHIBITHIBAIOIINX (ha30BbIE NMPEBPAILEHHUS B TBEPIOM COCTOSIHUU (IIEpEMEHHAas
pacTBOpUMOCTH). CBsI3b MEX/1y CBOMCTBAMHU CIIABOB U THIIOM JIUarpaMMbl COCTOSTHUSL.

Tema 3. CTpoeHue u CBOMCTBA KeNE30yTIEPOAUCTHIX CILIABOB.

TBepabple pacTBOpBI, YHNOpSAOYEHHBIE TBEPABIE pacTBOPHI. JKene30yriaepoaucThie CILIABBI,
CIUIaBBI JKeJie3a C YIJIEpoJOM Ha OocHoBe kene3a. PazoBble cocTosHUsA. CTpoeHue 3aTBEpIEBILINX
HKEJIEe30yTIEPOAUCTBIX CIUIABOB. MUKPOCKOIINYECKUI aHAIN3 METAJIJIOB U CILUIABOB.

Tema 4. [lonynpoBOAHUKOBbBIE MaTEpUAIbI.

Ha3nauenume, knaccudukanus. Kpucraimueckue  MoJynpOBOAHUKOBBIE — MaTepHaIbl.
Hekpucrannuueckue noaynpoBOJHUKOBbIE MaTepuanbl. OCHOBHbBIE AJIEKTPOPU3NYECKUE CBOMCTBA.
JlerupoBanue. CtpykTypHble JedekThl. IlomynpoBOIHMKOBBIE MaTepuanbl B  COBPEMEHHOU
AIIEKTPOHHUKE.

Tema S. JlusnexkTpuyeckue MaTepuabl.

Knaccudukanus u obmue cBolcTBa AUINIEKTPUKOB. TemneparypHbie 3aBucuMocT. OCHOBHBIE
3JIEKTPUYECKHE CBOMCTBA AUANIEKTPUKOB. [lonsipuzanusa nusnektpukoB. Bunel nonspuzamuu. [lotepu
B AMANEeKTpHUKax. [Ipo0oii AM3IEKTPUKOB.

3.3. ®opmbl M MeTOABI IPOBEACHUS 3AHATHI, IPUMeHsieMble YUeOHbIe TEXHOJIOTUHU

Jnst u3yyeHus TMCIUILUIMHBI IPEAYCMOTPEHBI CieIyIoie (GopMbl Opranu3aiiy yaeOHoro
mporiecca: JISKIUU, TPaKTHIECKUEe 3aHATHS, PACUETHO-TpadUIeCKUe 3aJaHUs, CAMOCTOSITeNIbHAS
paboTa CTyZeHTOB, MHAWBUIyalIbHbIE U TPYIIOBbIE KOHCYJIbTAIIUH.

B mpornecce npenogaBaHus JUCHUILIMHBI CIELHMAIBHBIE WHTEPAKTUBHBIE TEXHOJIOTUU HE
MPEyCMOTPEHBI.

4. Ilepeyenn y4eGHO-METOIUYECKOr0 00ecneYeH s I CAMOCTOATEILHOM padoThI?
o0yyarommxcsi N0 JMCHUNIUHE

Conepxanne CPC
Ne | HammeHnoBanue Bun CPC Tpyno- DOpMBI U METOBI KOHTPOJIA
paznena (Tembl) €MKOCTb (B
IUCIATLINHEI gacax)

1 | Ctpoenue u Brmonnenue PI'P 14 AHanu3 TEOPETUYECKOTO
CBOMCTBA marepuana, BeinosHenue PI'P
METaJUJIOB U (Bueaya.CPC)

CILUIaBOB

2 CamocrosTensHas paGoTa CTYJCHTA MOXKET OBITh BHEAYAMTOPHOH (BBITIONHSETCS CTYACHTOM CAaMOCTOSTENBHO 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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2 | Teopus crnaBoB Bemonnenue PI'P 14 AHanm3 TEOPETUIECKOTO
marepuaina, BeinosHenue PI'P
(Baeaya.CPC)

3 | Ctpoenue n Bemonnenue PI'P 14 AHanu3 TEOPETUUECKOTO
CBOICTBa Marepuana, BeinosHeHue PI'P
JKEJE30yTIIEPOIUC (BHeayn.CPC)

TBIX CILUIABOB

4 | llonynpoBognuko | Brimonnenue PI'P 14 AHanu3 TEOPETUUECKOTO

BbI€ MaTEpHUaIbI Marepuana, BeinosHeHue PI'P
(Baeaya.CPC)

5 | dusnexktpuueckue | Boimonnenue PI'P 19 AHanu3 TeOpeTUYECKOTO

MaTepHaJIbl Marepuaina, BelnoiaHenue PI'P
(Baeaya.CPC)

6 IIpoBOHUKOBEIE Brimmoanenune PI'P 8 AHanu3 TeOPEeTUIECKOTO

MaTepHUaIbl Marepuana, BeinosiHeHue PI'P
(Bueaya.CPC)

7 | CeepxmpoBoanslie | Bemonnenue PI'P 8 AHanu3 TeOPETUUECKOTO

MaTepUalIbl Marepuaia, BelnoiaHenue PI'P
(BHeayn.CPC)
8 | MaraurtHbie Brimonnenue PI'P 8 AHanm3 TEOPETUIECKOTO
MaTepUalIbl marepuaina, BeinosHenue PI'P
(Baeaya.CPC)
Bcero uacos 99
JlabopaTopHble paGoThl HJIH JIA0OPATOPHBIEC IPAKTHKYMBbI
Ne HanmenoBanue JlaGopaTopHnast paboTa uiu Tpyno- @DopMBI U METO/BI
pasnena (Temsl) 71a00paTOPHBIN TPAKTUKYM €MKOCTh KOHTPOJIS
NUCHUIIINHBI (B yacax)
1 | Crpoenue u cBoiicTBa | M3ydyeHue temmneparypHoit 2 Odopmnenue paboTs
METAJIJIOB U CILJIaBOB 3aBUCHUMOCTH COIIPOTUBIICHUS B  COOTBETCTBUU C
IIPOBOTHHKA METOINYECKUMHU
YKa3aHUAMHU 1o
BBITIOJTHCHHUIO
71a00paTOPHBIX PadOT.

2 | Teopus cruiaBoB Onpenenenne yaenpHOro 2 Odopmnenue paboTs

COINPOTHBIICHUS IPOBOJHUKA B COOTBETCTBUU C
METOINYECKUMHU
YKa3aHUAMHU 1o
BBITIOJTHCHHUIO
71a00paTOPHBIX PadOT.

3 | Ctpoenue u cBoiictBa | M3y4yeHue TremnepaTrypHoOi 2 Odopmiienne paboOThI
JKEJEe30yTIEPOAUCTBIX | 3aBUCHUMOCTH COIPOTUBIICHUS B COOTBETCTBUU C
CIUIaBOB HOJIyTIPOBOTHUKOB METOINYECKUMHU

YKa3aHUAMHU 1o
BBITIOJTHCHHUIO
1a00paTOPHBIX PadOT.

4 | llonynpoBonHukoBbeie | V3yueHue 3aKOHOB JTMHEHHBIX 3 Odopmiienne paboOThI
MaTepuabl ANEKTPUYECKUX LTIl B COOTBETCTBUU C

IIEPEMEHHOTI0 TOKa METOINYECKUMU
YKa3aHUSIMHU 1o
BBITIOJTHEHHUIO




71a00paTOPHEIX PaboT.
5 | AudieKTpudecKue N3yudeHne 3aKOHOB HEMHEMHBIX 7 Odopmiienue padOTHI
MaTepHabl EKTPUUECKUX LeTen B COOTBETCTBHHM C
IIEPEMEHHOT0 TOKa METOAMYECKUMHU
yKa3aHUSMU o
BBITTOJIHEHUIO
71a00paTOPHBIX padoT.
6 | IlpoBogHUKOBBIE N3ydeHne 4eThIpexnoIt0OCHUKOB 4 Odopmiienue pabOTHI
MaTepHabl U NapaMeTpoB B COOTBETCTBHHM C
YEThIPEXIOJIFOCHBIKOB U METOAMYECKUMHU
MHOT'OIIOJIFOCHUKOB yKa3aHUSMHU o
BBITTOJIHEHUIO
71a00paTOPHBIX padoT.
7 | CBepxXnpoBOAHbIE Wzyuenne TpexdasHbIX LEMei, 4 Odopmiienue paboOTHI
MaTepHabl UX COEMHEHUI B COOTBETCTBHHM C
METOAMYECKUMHU
yKa3aHUSIMU o
BBITTOJIHEHUIO
J1a00paTOPHBIX padoT.
8 | MaraurHsble N3yuenue aneKTpuuecKux 5 Odopmiienue pabOTHI
MaTepHabl Henel ¢ HECUHY COMJAIbHBIMU B COOTBETCTBHHM C
NEPUOANYECKUMH 3/C U 3aKOHOB METOAMYECKUMHU
JIeHCTBYIOIMNX B 3THX LIEMSAX YKa3aHUsMHU o
BBITTOJIHEHUIO
J1a00paTOPHBIX padoT.
Bcero yacos 29

PaGora Ha 1abopaTOPHOM 3aHATHH

B mepuoxg ocCBOeHMS ~ OUCHMIUIMHBI ~ CTYAEHTHl IOCEUIAIOT  JIEKIMOHHBIE  3aHATHS,
CaMOCTOSITENIFHO M3yYaloT JOIMOJHUTEIBHBIN TEOPETUIECKHI MaTepHai K JIAOOPATOPHBIM 3aHITHSM.
KpurepusiMu orieHku paboThl Ha J1a0OPATOPHBIX 3aHATHAX SIBISETCA: BIAJACHUE TEOPETUYECKUMU
MOJIOKECHUSMHU TI0 TeMe, BBITIOJTHEHHE JadopaTopHbIXx pabor. CamocTosiTensHas padoTa CTYISHTOB
BKJIIOYAET MPOPa0OTKY METOAMYECKHX PEKOMEHJAlUil M JONOJIHUTENbHOM y4eOHOW JuTepaTypsl B
COOTBETCTBUH C ITUTAHOM 3aHATHS; BBIIOJHEHHE J1a00paTOpHBIX paboT. OCHOBHOH (GOpMOil mpoBepKH
CPC sgBnsercs mpoBeaeHUE JaOOpaTOpHBIX padOT W NHCbMEHHOE HAaIlMCaHWE MOJYYEHHBIX
PE3yJIBTaTOB COTJIACHO METOINYECKHM PEKOMEH/IAITHSIM.

ConepxaHue AMCUUIUIMHBI, pa3paboTKa JIaOOpPAaTOPHBIX 3aHATUI C YKa3aHHEM OCHOBHOW M
JIOTIOJTHUTEIIFHON JINTEPAaTYphl K KaXKIOMY 3aHATHIO, a TaKXKe METOAWYECKHE PEKOMEHIAIWu K
BBINOJIHEHHUIO JIA0OPAaTOPHBIX 3a7aHui, 00pa3libl MX BBHIMOJHEHUS NpeAcTaBieHbl B MeToandeckux
yKa3aHMUX 0 Kypcy «DNEeKTPOTEXHUIECKOE U KOHCTPYKIIMOHHOE MaTepHAIOBEICHHEY.

KputepusiMu 1711 OLEHKH pe3yJIbTaTOB BHEAYAMTOPHOW CaMOCTOSITENIbHONW pabOThl CTyJEHTa
SIBIISTFOTCSL:

- YPOBEHb OCBOEHHsI yU€OHOIr0 MaTepHasa;

- YMEHHUE HCII0JIb30BaTh TEOPETUYECKHE 3HAHUS MTPH BBITIOJIHEHUH J1a0OPaTOPHBIX PadoT;

- MPaBUJILHOCTH BBITIOJHEHHUS JTa0OPaTOPHBIX padoT;

- 000CHOBAHHOCTb U YETKOCTh M3JI0KEHUS pE3yJIbTaTOB.

MaxkcumanbHbIH Oani, KOTOPBIH CTYAEHT MOXET HaOpaTh Ha JabopaTopHOM 3aHATHH, - 30/25
6ayutoB B 4/5 cemectpe.

Ilpumepovl npakmuyeckux 3a0anuil



3anaya 1
MortHocTh, TOTpedisieMas AIeKTpOHArpeBaTEeIbHBIM JJIEMEHTOM MpH HampsbkeHuu 220 B
paBaa 500 Brt. Iloagcuwraiite nnuHy, TpeOyromeics jis W3TOTOBJICHUS JTOTO dSJIEMEHTa
KOHCTAaHTaHOBOW TMpPOBOJOKM 1uameTpoM 18 wmm. HarpeBarenbHbIi 37eMEHT — paboTaeT mpu
temrepatype 400 °C.
3amaua 2
VYaenpHOE CONPOTUBIEHHE MEIHOTO IpoBojAa npu KomHaTHOW Temmeparype (300 K) paBHo
1,8-10"® Om-m. Haiiaure ynensHoe conpoTtusiaeHue npososa mpu 700 °C.

3anaya 3
ConpoTuBieHHe AaTyMKa, BBHIIOJIHEHHOTO U3 MEJHOro IpoBoja, rnpu temnepatype 20°C cocraBiser
25 Om. OmpenenuTh U3MEPEHHYIO C €ro IMOMOILIBI0 TEMIEPATypy, €CIH CONPOTHBICHHUE AaT4uKa
BO3pocIio A0 32,8 Om.

3anava 4
Omnpenenute MpoOMBHOE HANPSDKEHHWE KOMITO3UIIMM W3 JIBYX JIMAJIEKTPHKOB: BO3IyXa U
dappopa. Tonumua Bo3xymHONW npocnoiiku 0,1 MM, TonmuHa dapdopa 5 MMm. Oba aAMANEKTpHKA
TUTOCKOU (DOPMBL.

3ajgaua 5
OnpenenuTs TOJIIMHY CIOS 3JEKTPOKApTOHA MEXIY MJIAaCTHHAMM IIOCKOTO KOHJIEHCaTopa,
paccuuTaHHOro Ha HoMuHaibHOe HampspkeHue 1000 B. Konpgencatop momkeH MMeTh JBYKpaTHbBIN
3arac MPOYHOCTH O HAIPSKEHHUIO.

3anaya 6
Kepamuueckuil KoHJEHCATOp, IUANIEKTPUKOM KOTOpOro siBiserca Marepuan Ttuma T—150,
umeer emkocTs 9-10710 ®. Onpenenure BenMuUMHY IUAIEKTPHUYECKUX TOTEPh B ATOM KOHJEHCATOPE
npu HanpsbkeHud 3000 B u uvacrore 50 I'nm, ecnmm W3BECTHO, UTO Yroj JUAJIEKTPUUYECKUX IOTEPh
TUAJIEKTPUKA 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 pacceMBacMyIo B
JUBJIEKTPUKE KOHAEHCATOpa MOIIHOCTD IIPU NMPUIIOKEHHOM HanpsbkeHuH 5 kB u wactrore 50 I'n.

3agada 8
JIMPIEKTPHUK TIIOCKOTO KOHEHCATOpa MMeeT CIeAyIoNne XapaTepucTuku: pyv = 1013 Om-M; tg &
=0,001; € = 5. Pazmep oOkIamoKk KOHIEHCATOpa S5X5 cM?, TOJTIIMHA nuanekTpuka 52 mM. Onpenenure
BEJIMYMHY TOKA YT€UKH U PACCEUBAEMYIO B JUAJICKTPUKE KOHJEHCATOPA MOLIHOCTH MPU MOCTOSSHHOM
HanpspkeHuu S kB.

3amaua 9
DeppoMarHuTHLIA cepaeuHuk oobemoM 700 cM® mepeMarHM4MBaeTCs B HOJE HEPEMEHHOIO
Toka yactotoit 50 I'I] o meTse ructepesnca mionaasio 20 cM?, mocTpoeHHoi B koopauHatax B=f(H)
¢ Macmtabamu no ocu uHAykuu 0,1Tn B 1 cMm, mo ocu maruuTHOM HanpskeHHOcTH 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
npejcTaBieHa Ha pucyHke 1. J[nuHa cpenHel cuaoBoil TMHUM yyacTka cepaedHuka u3 ctanu 400 M,
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KOJIMYECTBO BUTKOB KaTYILIKH, PaclojoXeHHOW Ha cepiaedyHuke, paBHo 1000. Omnpenenuts TOK, Hpu
KOTOPOM 3HaY€HHE UHIYKIMH B BO3AYIIHOM 3a3ope 1,5 To.

E.Tn
1.5

| /
0.5

500 1000 1500 2000 2500

/"

H, Afm

Pucynok 1 — KpuBast HaMarHn4MBaHus CTajIu

Kpurepuu onenku:

. KosmuectBo
Komnere XapaKTepHCTHKA 0TBETA HA TEOPETHYECKUI BONPOC / BLINOJTHECHUS PAKTHYECKOr0 HAGpPAHHbIX
HIINH 3aaHuA BAILIOB
JlaH mOJIHBINM, pa3BEepHYTHI OTBET HAa IIOCTABICHHBIA BOIPOC, IIOKa3aHAa COBOKYIIHOCTb
OCO3HAHHBIX 3HAHMUH II0 JAUCHUIUIMHE, OO0Ka3aTCJIbHO PACKPBITBI OCHOBHBIC ITOJIOKCHUSA
BOIIPOCOB; B OTBETE MPOCIEKUBACTCSA YETKasl CTPYKTYpa, JOrHdeckas IOCIe0BaTeIbHOCTh, | MaKkcuManbHbIH
OTpakarollas CyIIHOCTb PACKPBIBAEMBIX MOHATUH, TEOPUH, SIBICHUH. 3HaHHE MO MPEAMETY 6a1 1o
JIEeMOHCTpUpyeTcs Ha ()OHE TIOHMMaHUs €ro B CHCTEME JIaHHOM Hayku ¢ peiTuHry
MEXAUCIMIUIMHAPHEIX CBA3ed. MoryT OBITh JONYIIEHBI HEIOYETHl B ONpENENICHUH
TEPMHUHOB U MOHATHH, HCIPaBJICHHBIE CTYJJEHTOM CaMOCTOSITEJIFHO B ITPOIIECCE OTBETA.
JlaH MOIHBIN, pa3sBEPHYTHIM OTBET Ha MOCTABIECHHBIN BOIPOC, MOKa3aHO YMEHHE BBIIEINTh 80%
CYIIECTBEHHBIE M HECYIIECTBEHHBIE IPH3HAKH, NMPUYNHHO-CIEACTBEHHBIC CBsi3u. OTBET oT
YETKO CTPYKTYpPHPOBaH, JIOTM4eH, MOryT ObIThb JOMyHIeHBl 2-3 HETOYHOCTH WM | MAaKCUMAaJIbHOTO
HE3HAYMUTENIbHbIE OUTMOKH, HCIIPABIECHHbIE CTYICHTOM C IOMOUIBIO IPETO1aBaTEs. Gamna
OIIK-5 JlaH HemocTaToYHO IOJIHBIM M HENOCTAaTOYHO pa3BepHyTbId oTBeT. Jloruka wu 60%
IK-3 MOCJIE0BATENILHOCTD M3JIOKEHNSI UMEIOT HapymieHus. [lomyIneHsl OMMOKH B PACKPBITHU ’
MOHATHH, ynoTrpeOieHun TepMHHOB. CTyAEHT He CIOCOOCH CaMOCTOSITENILHO BBIICIHTH MaKCI/lN(I);HbHOFO
CYIIECTBEHHBIC U HECYIIECTBECHHLIC MPU3HAKU U TPUYHNHHO-CJICACTBCHHBIC CBA3U. B otBete 6anﬂa
OTCYTCTBYIOT BBIBOJIbl. Y MEHHUE PACKPHITh 3HaYeHHE 0000LICHHBIX 3HAHUI HE MMOKa3aHO
OTtBer mpencraBisieT CO00H pa3po3HEHHBIE 3HAHUS C CYLIECTBEHHBIMH OIIMOKaMH II0
Borpocy. IIpucyTcTBYIOT (pparMeHTapHOCTb, HENOTMYHOCTH u3JIoKeHHs. CTyaeHT He
OCO3HAeT CBs3b 00CYXKJaeMOro BOIPOCa IO OMJIETYy C APYTMMH OOBEKTaMH IUCLHUIUIMHBL | MHHHMAaJbHBINA
OTCyTCTBYIOT BBIBOJbI, KOHKPETU3ALMsI U JOKAa3aTENbHOCTD U310KeHus. Peub HerpamoTHas, 6amn <50%
TEPMHUHOJIOTHS HE MCIIOIb3YeTCs. IIPY OTKa3€e OT
unu OTBETa HOJIb
OTBET Ha BOIPOC MMOTHOCTBIO OTCYTCTBYET 0amroB
unu
OTka3 ot oTBeTa

PacueTrHo-rpadpmueckas padora

B pamkax kypca npeayCMOTPEHO BBINOJHEHUE 2-X pacyeTHo-rpapuyeckux pador (mo PI'P Ha
CEMECTP) O CIEAYIOUIMM TEMaM:
(4 cemecmp) PI'P 1. «M3ydeHue CTpyKTypbl U CBOMCTB METAJUIOB U CIIJIABOBY.

(5 cemecmp) PI'P 1.
MaTepuaoBy.
MeTtoanueckiue pEeKOMEHAAWK K BBIMOJHEHHIO pacueTHO-rpaduyecknx paboT, oOpasmsl UX
BBITIOJTHEHUSI TIPEJCTABICHb B METOOMUYECKHX YKa3aHHAX 10 Kypcy «JJIeKTPOTEeXHHYECKOe |
KOHCTPYKLMOHHOE MaTepuanoBeneHue». Heprourpu, 2010 r.
Kpurepun onenkn pacueTHo-Tpaduieckoil paboThI:

42/25 (B 4/5 cemectpe) 6aoB BeictaBisiercs 3a 100% BBITOTHEHYIO paboOTy, B KOTOPOH OTCYTCTBYIOT
daktuyeckue ommOku. 38/22 OGamnoB - 3a paboTy, B KOTOpoi nmomymieHa | QaxTudeckast omuoOKa.

«Pacuer napaMeTpoB AUIJICKTPUUCCKHUX, MArHUTHBIX W HNPOBOJHHUKOBBIX
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35/20 GammoB — 3a paboTy, B KOTOpO# gomymieHbl 2 ommOku. 32/17 GammoB — 3a paboty ¢ 3
omuoOKkamu. 28/14 GamnoB — 3a paboty ¢ 4 ommbkamu. 24/12 GamnoB — 3a paboTy ¢ 5 ommOkamu.
PaGota, BeinonHeHHas 0ojiee ueM ¢ 6 ormuOKaMu, HEe OLICHUBACTCS.
5. Metoanueckue yKka3aHus JJis1 00y4al0MIUXCs M0 OCBOEHUIO U CIUTITIHHBI
Metoanyeckue yKa3aHus sl TOMOIIN O0O0YyYaronMMcs B YCTIEITHOM OCBOCHUH JAMCUUIUINHBI B
COOTBETCTBHUH C 3aIUTAHUPOBAHHBIMH BUJIAMH YUYEOHOM U CAMOCTOSATEIILHOW PaOOThI 00yUYaAIOIIUXCSI:

ABTOp, Ha3BaHHE, MECTO U3IAHNS, H31aTeIbCTBO, rog | Hanuvue Komuecrso
. IK3EMILISIPOB
Ne H31aHHUA y4eOHOM JUTepaTypbl, BUI H rpuda, Bua B GHOIMOTEKE
I/l | XapaKTepUCTHKA HHBIX HH(POPMALMOHHBIX PECYpPCOB rpuga CB®Y
Crapoctuna JI.LB. Meroguueckue  ykaszaHuss K
BBITIOJTHEHUIO pacueTHO-TpauIeCKIX u
| | caMocTosATenbHbIX pabot no kypcy «MarepuanoBeieHue.
TexHomorus  KOHCTPYKLHMOHHBIX  MaT€pUaJIOB».  —
Heptourpu.: M3natensctBo TU(d) CBOY, 2010. —31 c.
[Magpun I'.A. UccnenoBanue OCHOBHBIX XapaKTEPUCTHK
MarHuTHBIX MaTepuaioB: MeToauyeckue yKa3aHus K
5 | BBINONHEHHIO nabopaTopHOHl pabOTHl O JAMCUIUIUINHE
«MetpuanoBeneHo6ue. TKM». - Hepronrpu.:
WznarensctBo TU(d) ATY, 2009. — 26 c.
[Tanpun I'.A. DnexTpopaguo3JeMeHTbl — PE3UCTOPHI:
3 VYuebnoe nocodue. — Heprourpu: Uzn-so TU(P) AT'Y,
2009. -70 c.
[Tagpun I'.A. MccnenoBanue BIUSAHUS TEMIEpaTypbl HA
CBOMCTBAa pE3UCTOPOB M Tepmomap: Meroaudyeckue
4 | YKa3aHHS K BHITIONHCHAIO nabopaTtopHoii paboTbl Ne2 1o
UCIUATUINHE «MetpuanoBeneHb6bue. TKM)». —
Hepronrpu.: M3garensctBo TU () AI'Y, 2008. — 35 c.
Metoanueckue ykazanus pasmeniensl B CJJO Moodle: http://moodle.nfygu.ru
PeliTUHTOBBIN perjiaMeHT N0 AUCHMILINHE:
(4 cemecmp)
Bua BeinosinsieMoii yueOHoii padorsl | KommuectBo | Kosmmuectso Ilpumeuanue
(KOHTPOJIMPYIOIIIHE MATEPHAJIbI) 6amioB (min) | 6amnoB (max)
Hcnvimanus / Bpewms, uac
Dopmwr CPC
JlaGopaTopHbie 3aHITHS 20 15 30 3HaHUE TEOPUH;
BBINIOJIHEHHE
71a60paTOpHON pabOTHI
2 | PacuetHo-rpaduyeckas 30 25 42 B [INCbBMEHHOM BHJIE,
pabora WHJVBH]lyallbHbIE
3a/laHus
3 | IIpakTrueckue 3aHATHS 20 20 28 3HAHUE TEOPUH;
BBIIIOJTHEHUE
71a60paTOpHOI pabOTHI
4 | 3auer - - - 32 Bompoca
Hroro: 70 60 100
(5 cemecmp)
Bun Boinosnnsiemoii yueoHoi padorsl | KommuectBo | Kommuectso Ilpumeuanue
No (KOHTPOJMPYIOLLIME MATEPHAJIbI) OaymoB (min) | 6ayutoB (max)
Ucnoimanus / Bpewms, uac
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Dopmwvr CPC
JlabopaTopHbIe 3aHATHE 12 15 25 3HaHHUE TEOPUH;
BBITIOJTHEHHE
1a00paTOpHO paboThI
Pacuerno-rpaduueckas 9 12 25 B MMCbMEHHOM BH/IE,
pabota WHAWBUIYATbHBIE
3aJlaHus
IIpakTrueckue 3aHATHUA 8 18 20 3HaHUE TEOPUHU;
BBITIOJTHEHHE
1a00paTOpHO paboThI
DK3aMeH 27 - 30 43 Bompca
HUroro: 29(27) 45 70

6. ®OH/I O1IEeHOYHBIX CPECTB /sl IPOBe/IeHUsI MPOMEKYTOUHOI aTTecTAlMU 00y4aloIMnXCcsl 1Mo

JAUCHHUIIIMHE

6.1. [Toka3zarenu, KpUTEPHUU H IIKaJIa OLICHUBAHUS
JlomxHa ObITh erie 1uist 4 cemecTpa, TaM 3a4eT

Kopnp! onieHnBaembIx WNupukaropst IToxa3zaTens YpoBH Kputepuu Onenka
KOMHGTCHHI/Iﬁ JOCTHXKCHHUA OLICHHUBAaHUA u OLICHUBAHUA
KOMITETCHITU I (o 1. 1.2.PTIJT) OCBOCH (meckpurnTopsr)
s
OIIK-5: Cnocoben | OINK-5.1: 3HAMb. OCHOBBI Beicok | Jlan TOJIHBIHA, |  OTIMYHO
UCIIONIb30BATh JIeMOHCTpHUpYeT | MaTepHaIOBEACHUS HI | PasBCPHYTRIM
) o OTBET Ha
CBOICTBA 3HaHUE 00JacTel | M TEXHOJIOTHH .
IIOCTABJICHHBIN
KOHCTPYKIMOHHBIX | TPUMEHEHUS, KOHCTPYKIHOHHBIX BOIPOC, TOKA3aHa
n CBOICTB, MaTepHaJIOB; COBOKYIHOCTb
ANEKTPOTEXHUYECKU | XapaKTEPUCTUK U | SIEKTPOTEXHUUECKHU OCO3HAHHBIX
X MaTepUayoB B METOJIOB € MaTepuabl B SHAHIH 1o
JUCHUIIINHE,
pacuerax HCcCIeOBaHUs KauecTBe
JA0Ka3aTe€JIbHO
napaMeTpoB U KOHCTPYKIIHOH- KOMIIOHEHTOB PACKPHITHI
pPEKUMOB OOBEKTOB | HBIX MATEPHUAJIOB, | AJIEKTPOTEXHUIECKO OCHOBHBIE
npoeCCHOHAIBHON | BEIOMpAET ro " TIONIOXKEHHS
JeSATEIIbHOCTH. KOHCTPYKIIHOH- ANIEKTPOIHEPTETHYE BOTIPOCOB, B
OTBETC
HbIE MAaTEpHaJbl B | CKOTO
IIPOCIICIKUBACTCA
[1K-3: Cnocoben COOTBETCTBUU C 00opyaOBaHNUS; yerKas
MPUMEHSTb METObI | TPEOyEeMbIMU 61a0emn. CTPYKTYDa,
Y TEXHUYECKHUE XapaKTEepUCTH- METOIMKaMU JIOrHyYecKas
CpencTBa KaMU JUTs BBIITOJTHEHUSA HOCIEN0BATEIIEHO
CTh, OTpaKarouas
SKCIUTyaTallMOHHBIX | UCIIOJNB30BAHUS B | pacueToB
. CYILHOCTh
UCIIBITAaHUHN U obnactu MPUMEHUTEIBHO K PACKPBIBAEMBIX
JIMarHOCTUKHU npodeccroHaNbHO | UCTIOIB30BAHUIO TIOHATHIA, TEOPHH,
AJICKTPOIHEPreTHYE | U JEATETHLHOCTH. AIEKTPOTEXHUYECKH sABIICHMIA. 3HaHHE
CKOTO U XHd 1o TpeaMety
CMOHCTPUPYECTCA
anekTporexHuyecko | OIIK-5.2: KOHCTPYKLIMOHHBIX ia P p}:bone
ro 000pyI0BaHHUS. JemoHCcTpUpyeT MaTepHuanoB. IOHMMAHHS €ro B
3HaHHE 00JIacTen cHucTeME JaHHOM
MIPUMEHEHUS, HayKH 1
CBOI‘/’ICTB MEKIUCHUIIIIMHAPD
’ HBIX CBA3EIA.
XapaKTEPUCTUK U o
TBET H3JI0XKCH
METOJ0B TOJIHOCTBIO C
HCCJICIOBaHUS HCIIOJIb30BAHUEM
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INEKTPOTEXHU-
YECKUX
MaTepuasos,
BbIOMpaeT
3JEKTPOTEXHUYEC
KM€ MaTepHasl B
COOTBETCTBUHU C
TpeOyeMbIMU
XapaKTEepUCTH-
KaMH.

OIIK-5.3:
Beimonnser
pacueTsl Ha
IIPOYHOCTH
MIPOCTBIX
KOHCTPYKLHUH.

IK-3.1:
Opranuszyer
IKCIUTyaTaluIo
3JIEKTPOOOOPY10B
aHUsl Ha CpeAHEM
u HU3KOM
HaNpsLKEHUN

COBpPEMEHHOM
TEPMHUHOJIOTHH.
MoryTt OBITH
JIOTTYLIIEHBI
HEJIOYETHI B
orpeeNeHu
TIOHSATHH,
HCTPaBJICHHBIC
CTYA€HTOM
CaMOCTOATEIBHO
B mporecce
OTBETA. B
nabopaTopHOM
3aJaHAA  MOXET
ObITh fomyieHa 1
(dakTudeckas
omuoOKa.

bazoBsl

nu

Jlan TTOJTHBIH,
pa3BepHYTHII
OTBET Ha
IOCTaBJIEHHBIN
BOIIPOC, TIOKa3aHO
yMEHHE BBIJICIUTh
CYLIECTBEHHBIE U
HECYIIECTBEHHbIE
MIPU3HAKH,
MIPUYNHHO-
CJIeICTBEHHBIC
CBSI3H. OtBer
YEeTKO
CTPYKTYPHPOBaH,
JIOTHYEH,
U3JI0XKEH
MIOJTHOCTBIO c
UCIIOJIb30BaHUEM
COBpPEMEHHOMN
TEPMHUHOJIOTHH.
MoryTt OBITH
JonmywmeHsl  2-3
HETOYHOCTH WJIH
HEe3HAYNTEIIbHBIC
OIINOKH,
HCTpaBJICHHBIC
CTYJICHTOM c
MTOMOILBIO
IIpernoiaBaTess.
B maboparopHoM
3aJaHAd ~ MOTYT
OBITh JIOIMYILCHBI
2-3 JaxTHyecKue
OIIHOKH.

XOpOILO

Muan-
MaJIbH
BIN

Jan
HEJ0CTATOYHO
MOJTHBIN Hu
HEJ0CTATOYHO
Ppa3BEpHYTHIN
orBeT. Jlormka u
MOCJIeI0BATEIIHLHO
CTb  M3JIOKECHHUS
HMEIOT

YIIOBIIETBO
-pUTENBEHO
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HapYIICHHS.
Jonymienst
OIINOKHU B
PaCKphITUH
TIOHSTHUH,
ynotpebaeHun
TEPMHHOB.
CryaeHt HE
CIoco0eH
CaMOCTOSITEIIBHO
BBIJIEJIUTD
CYIIIECTBEHHBIE H
HECYIIIeCTBEHHBIE
MIPU3HAKH i
MIPUYHHHO-
CIIECTBEHHEIE
cBs3u. B otTBete
OTCYTCTBYIOT
BEIBOJIBI. Y MEHHE
PaCKpHITH
3HAaYECHHUE
0000II[EHHBIX
3HAHUK HE
IOKa3aHo.
Peueroe
odopmicHHE
TpeOyer
MOTIPABOK,
KOpPPEKLIWH. B
nabopaTopHOM
3aJaHUd ~ MOTYT
OBITh JTOITYIIEHBI
4-5 (akTudeckux
OIINOOK.

He
OCBOEH
Bl

OrtBer
MIPEACTaBISAET
coboit
pa3po3HeHHbBIE
3HAHMS c
CYIIECCTBEHHBIMU
oIIMOKaMu o
BOIIPOCY.
IIpucyrcTByroT
(hparMeHTapHOCTH
,  HEIIOTHIHOCTH
H3JIOKCHHUS.
CryneHT HE
OCO3HAaeT  CBs3b
obcyKaaeMoro
BOIIpoca o
ounery c
JIPYTHUMHA
00BbeKTaMH
JIACITUTUTHHEI.
OTCyTCTBYIOT
BBIBOJIBI,
KOHKpETH3alus M
JI0Ka3aTeIbHOCTh
n3noxeHus. Peub
HerpaMOTHasl,
TEPMUHOJIOTHUST HE
HCIOJIb3YETCS.
JlonoJHUTEIbHBIC

HEY/IOBIET
BO-
PUTEIBHO
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U YTOYHSIOIINE
BOIIPOCHI
npenoaaBaTesist
HE TPUBOIAT K
KOPPEKLUH
OTBETa CTYy/EHTA.
B maboparopHoM
3aJ[aHUH
JIOITyIIIEHO Oolee
5  daxTHUecKux
OIIHOOK.

unu OTBET Ha
BOIPOC
MOJHOCTBIO
OTCYTCTBYET
uny  OTkaz  oT
oTBeTa

6.2. TunoBble KOHTPOJIbHBIE 3a4aHUS (BOIPOCHI) ISl IPOMEKYTOUHOM aTTeCTallMK

DK3aMeH M0 DNEeKTPOTEXHUIECKOMY M KOHCTPYKIIMOHHOMY MaTepPHAIOBEICHHIO MPOBOIUTCS B
dbopMme cobecemoBaHus IO SK3aMEHAIIMOHHBIM OMJIeTaM.

Bonpocul ona camokonmpons (4 cemecmp)

1. MarepuanoBeaeHue. O6mme  ompenencHus. Knaccudukanmss  matepuajioB B
TEIIOPHEPTETHKE.
ArperaTHble COCTOSIHUS BeniecTBa. Tunbl TBEpABIX TeJl. OCHOBHBIE CBOMCTBA TBEP/IBIX TEII.
MexaHu4eckre CBONMCTBA METAJIIOB.
CrpoeHne KpUCTaJUIMYECKUX BEILECTB.
JedexTsl kpucTaluiMueckon pemeTky. BiansHue neekToB Ha CTPOEHUE METAIJIOB.
Merammueckue cruiaBbl. O6mue ceeaeHus. daspl, CTpyKTYypa.
da30BbIe U CTPYKTYpHBIE ITPEBpaleHMs B ciuiaBax. Kpucrannmzanus.
Huarpammsl coctosinus ([IC) cnaBoB Ha npumepe JIC HEOrpaHWYEHHO PacTBOPSEMBIX
JpyT B Ipyre KOMIOHEHTOB A 1 B B TBepOM U kHIKOM cocTosiHUAX. OO1I1e cBeieHus, npaBuio a3
['u66ca.

9. JAIC nByXKOMIIOHEHTHOW CUCTEMBI C 00pa30BaHUEM IBTEKTUKH.

10. JC cnnaBoB ¢ OrpaHUYEHHOM pacCTBOPUMOCTHIO KOMIIOHEHTOB.

11. JC nByXKOMIIOHEHTHOH CHUCTEMBI C IEPUTEKTUUECKUM IIPEBPALLICHUEM.

12. J1C nByXKOMIIOHEHTHOM CHCTEMBI C 00pa30BaHUEM XUMUYECKOTO COEAUHEHUS.

13. Crpoenue u CBOICTBa XKenesa.

14. KomroHeHTHI U a3kl B CITIaBaX CUCTEMBI <OKEJIE30-YTIIEPOI.

15. Cuctema CriiaBoB «oKeje30-yriiepoay». JluarpaMma cocTosiHUS, OCHOBHBIE (ha3bl.

16. B3anMoCBs3b XUMHUUECKOI'O COCTaBa CO CBOMCTBAMU BEIIECTBA.

17. Buasl Mmexanudeckoit 06pabotku. Hakmnern.

18. Hedopmarnus metaiuioB. OCHOBHBIE OHSTHS, XapaKTEPUCTUKH, BUJIbI, ITAIIBI.

19. Bunbl 1 Ha3HaUEHUE TEPMUUECKON 00pabOTKU CTaNIeH.

20. dazoBble MPEBpAIICHHS B CTAISIX MTPU TEPMHUUECKON 00paboTKe.

21. TepmomexaHHuecKass W XUMHKO-TepMHueckas oOpaOorka. Ha3HaueHue, OCHOBHbBIE
HOHSATHUS.

22. BunusgHMe yriepoaa v MOCTOSTHHOM MPUMECH Ha CBOWCTBA CTAJIEH.

23. VYraeponucteie ctanmu. OOmme cBeeHus, Kiaccupukanms 1 MapKUpOBKa.

24. JlermpoBaHHble cTanu. O0mmue cBeeHusl, Kiaccu(uKaus 1 MapKUpPOBKa.

25. UYyryssl. OOue cBeieHus, BUAbl, XapaKTEPUCTUKH.

26. benble u cepole 4yryHbl. CBOMCTBA, MapKUPOBKA, IPUMEHEHHUE.

27. KoBkue u BBICOKOIPOUYHbIE UyTyHbl. CBONCTBA, MAPKUPOBKA, IPUMEHEHHE.

PNk WD
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28.
29.
30.
31.

UyryHsl crienuaibHOro Ha3HaueHus. CBoicTBa, MapKUpPOBKa, IPUMEHEHHUE.
Jusnexktpudeckue Marepuanbl. OCHOBHBIC TIOHATHS, KJIaCCH(PUKAIHS.
ONEeKTPONPOBOAHOCTh AUAIEKTPUKOB. BUJIbI, XapaKTEpUCTHKHU.
[Tonspusanus IUAJIEKTPUKOB. BUIbI, XapaKTEpUCTUKH.

32. lusnexktpuueckue norepu. Buapl, XxapakTepuCTUKH.

A A

13.

Ilepeuens sx3amenayuonnbvix 60npocos (5 cemecmp)
Jusnextpudeckue Marepuaibl. OCHOBHbIE MTOHATHUSA, KIIACCU(PUKALIHAL.
ONEeKTPONPOBOAHOCTh AUAIEKTPUKOB. BUJIbI, XapaKTEpUCTHKHU.

[Tonsgpuzanus AMAIEKTPUKOB. BUbl, XapaKTepUCTUKU.

Jwusnexrpudeckue notepu. Buabl, XapakTepUCTHKHU.

[Tpo6oii ra3000pa3HbIX JUIIEKTPUKOB.

[Tpo6oii KUAKUX JUIIEKTPUKOB.

[Tpo6oii TBEpABIX TUIIEKTPUKOB.

MexaHn4ecKre 1 BIaXKHOCTHBIE CBOMCTBA TUIJIEKTPUKOB.

TemoBble 1 XMMUUYECKHE CBOMCTBA JUAIIEKTPUKOB. Kitacchl HArpeBOCTOMKOCTH.
Cwmounbl. CTpoeHue, BUIbl, XapaKTEPUCTUKH.

ITnactmaccel. CTpoeHue, BUIbI, XapaKTEPUCTUKH.

Pe3unbl. CTpoeHue, BUbl, XapaKTEPUCTUKH.

BockooOpa3Hble IUANEKTPUKM W BOJOKHUCTBIE Marepuanbl. CTpoeHue, BUJBI,

XapaKTEPUCTHUKHU.

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

CBOMCTBA.

22.
23.
24.
25.
26.

DNEeKTPOU30ISIIUOHHBIE JJaKU, YMAJIN, KOMIAyH/IbI.

Heopranuueckue crekia. CTpoeHue, BUIbl, XapaKTEPUCTUKH.

Kepamnueckue nusnekrpuku. CTpoeHHE, BUIbI, XapAKTEPUCTUKH.

Cmrona u MaTepualsl Ha €€ OCHOBE. Buibl, XapakTepuCTHKY.

AcbecT u MaTepuanbl Ha ero ocHoBe. CTpoeHHe, XapaKTePUCTUKH.

AKTHBHBIE IUAJIEKTPUKHU. BUIbI, XapaKTEepUCTUKH, IPUMEHEHHE.

Hedrsabie macna. Bumbl, XxapakTepucTUKH, CBOWCTBA.

CuHTeTHYECKHE XUAKUE IUAIEKTpUKHU. PacTtutenbHble Macna. Buubl, XxapakTepuCTHKW,

[TonynipoBosHUKOBBIE MaTepuaibl. O0mmue cBeeHus, Kiaccuukanus.
DIEKTPONPOBOAHOCTD MOJIYNIPOBOIHUKOB. BHIBI, 3aBUCUMOCTD OT TEMIIEPATYPBHI.
ITonmynpoBOAHUKOBBIE MaTepUAIIbl. T€XHOJIIOIUH IIOJYy4YEHHUsI, CTPOCHUE U CBOWCTBA.
[TpoBomHuKOBBIE MaTepualbl. Kitaccudukanms, CBOMCTBa, XapaKTEPUCTHKH.

3aBUCUMOCTD YJI€JIBHOIO 3JIEKTPUYECKOTO COIPOTUBIIEHHS MPOBOJHUKOB OT MX CTPOCHUS

Y BHEITHUX (haKTOPOB.

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

Menp u crutaBel Ha €€ OCHOBE. Bujipl, IpUMEHEHNE, MAapKUPOBKA.

AJIFOMUHHI ¥ CIJIaBbl HA €r0 OCHOBE. BHbl, MpUMEHEHNE, MAPKUPOBKA.

Matepuansl BBICOKOTO CONIPOTUBIIEHUS. Buabl, npumMeHeHue.

CBepXIpoBOIHUKY. Bubl, XapakTepUCTUKH, TPUMEHEHNE.

KpuonpoBoguuku. Buasl, XapakTepuCcTUKY, TPUMEHEHHUE.

TyromnaBkue NPOBOAHUKOBBIE METAIUIbI. BUbI, XapaKTEpUCTUKH, IPUMEHEHHE.
IIpoBOAHMKOBBIE METAJIBI CO CPEAHHMM 3HAYEHUEM TEMIIEpaTypbl IUIaBleHUs. Bunpl,

XapaKTePUCTHKU, IPUMEHEHHE.

34. JlerkomnaBkue ¥ OJIarOPOJHBIC TPOBOJHUKOBBIE METAIBL. BUABI, XapaKTepPHCTHUKH,
IIPUMEHEHUE.

35. MapkupoBka IpoBOJIOB U Kabemnei.

36. Marepuansl 175 MOJBH>KHBIX KOHTAKTOB. BUIIbI, CBOWCTBA, XapaKTEPUCTUKH.

37. MarunutHbsle MaTepuanbl. OOIIe CBeIeHUS, BUbBI, XapaKTEPUCTHKH.

38. Ilpupona dheppomarneruzma. eppomMarHuTHBIE MaTEpHANIBI. BUIbI, XapaKTePUCTUKH.

39. HuzkowacTtoTHple MarHuTOMsATKHe Martepuanbl. Kraccudukanus, XapaKTepHCTHKH,
MapKHpOBKa.
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40. BpICOKOYaCTOTHBIE MarHUTOMSTKUE MaTepralibl. BUibl, XapaKTepuCTUKU, MapKUPOBKA.
41. MarHuTtoTBep/ble MaTepuaibl. Buabl, XapakTepUCTHKH, Ha3HAUYEHUE.

42. MarHuTHble MaTepUajbl CIEIHUATIBHOTO Ha3HAUYEHUSI.

43. TlepcrieKTUBHBIE HalpaBJIEHUS B MaTepuanoBeeHud. HaHoTeXHOMOTUH.

6.3. MeTonuyeckue MaTepHalibl, ONpeaeNsIoIIne TPOEAyPhl OLICHUBAHUS

XapaKkTepuCTHKH
NpouLeyphI

Bun npouenypsl

3ayer/PK3aMeH

Lens npouenypsl

BBISIBUTH CTeTNIeHb chopmupoBanHocTH KomrieteHmii OIIK-5, TTK-3

JIokanbHbBIE aKTEl
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 GammbHO-pelTHHTOBOM cucteme B CBDY, Bepcus 4.0,
yTBepkaeHo 21.02.2018 r.

CyOBexThl, Ha  KOTOPBIX | CTYIEHTHI 2/3 Kypca 6akanaBpuaTa

HalpasJIeHa IpolLeaypa

[epuon IPOBEJICHNUS | JIETHAS 3K3aMEHAIMOHHASI CECCHUs, 3eMHSISI 9K3aMECHAIIIOHHAS CCECHS
POLEAYPEI

TpeOoBaHMs K TOMEIICHHUSIM H
MAaTEPUATBHO-TEXHUYECKUM
cpeacTBam

TpeGoBanus K OaHKy | -

OIIEHOYHBIX CPEJICTB

Onucanue npoBefeHUs | DK3aMeH TpUHUMaeTcs B ycTHOM  ¢opme 1o  Ouieram.

MPOLETY PBI OK3aMCHAIIMOHHBIM  OWJIeT 110 JUCHMIUIMHE  BKJIIOYaeT  JBa
TeopeTHueckux Bompoca. Bpems Ha moarotoBky — 0,5
ACTPOHOMHUYECKHUX Yaca.

HIxaisl oueHuBaHus | lllkana OUEHMBaHHMS pe3yJIbTATOB MPHUBEACHA B II. PEUTUHrOBBIN

pe3yJIbTaTOB pernament no aucuuminae PT1JL.

Pesynbratsl npouenypst

B pesynbrare cmaum Becex 3amanuii 1ust CPC cTyneHTy HE0OX0auMo
HaOpath 45 6as10B, YTOOB! OBITH TOMYIIEHHBIM K 9K3aMEHY.
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7. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHOM Y4eOHOM JTUTEPATYPbl, HEOOXOAUMOM AJIs1 OCBOCHHS

AUCHUTLTUHBE
KoanuecTBo
ABTOp, Ha3BaHME, MECTO U3AHHS, H31ATETHLCTBO, FO/ Hanuune K3EMILISDOB
Ne H31aHUS Y4eOHOM JTUTEePATyPhl, BUI H XaPAKTEPHCTHKA rpuda, BuI s 6]([6.]'[]([0T[:3Ke
n/n HHbIX HH(POPMAIIMOHHBIX PeCypcoB rpuga
CBD®Y
OcHoBHas nuTeparypa
Konecos C.H. MarepuanoBeneHue M TEXHOJOTHS
KOHCTPYKIIMOHHBIX ~ MaTepHalioB:  YUeOHUK IS
Homymieno
ctynentoB By3oB/ U.C. Konecos, C.H. KonecoB. — u3. 15

2-e, mepepad. u gom. — M.: Beicias mkomna, 2008. — 535 MO PO

C.. MJI.

JlononHutenpHas IUTEPATypa

Jlaxtun FO.M., JleontbeBa B.II. MarepuanoBenenue:
Y4yeOHUK A7  BBICIIMX ~ TEXHMYECKHUX  y4eOHBIX
2 3aBeneHu. — 4-e¢ u3., nepepad. u gom. — M.: AnbsHc-
npecc, 2009. — 528 c.: ui.

BonkoB [I''M. MarepuanoBenenue: ydueOHUK JUis
CTYJICHTOB BBICIIUX y4eOHBIX 3aBeacHuii/[ .M. Boikos,
3 B.M. 3yeB. — M.: U3narenbckuil HEHTp «AKageMus»,
2008. — 400 c.

bonton V. KoHCTpyKIMOHHBIE MaTepHalbl: METAJUIbI,
CIUIaBbI, IIOJIMMEPBI, KEpaMHKa, KOMITO3UThI. KapMaHHBIH
CIpaBoOYHHK. 2-¢ wu3A., crep./Ilep. ¢ amrm. — M.:

4 Hznparensckuit goM «Jlomdka-XXI», 2007. — 320 c., ui.
(Cepust «KapmaHHBIN CLIPABOYHHKY).
Mepkynos B.M. Marepuansl B 3JIEKTPOTEXHUYECKUX
5 | KOHCTPYKIHAX: yuebHoe mocobue / B.M. MepkynoB. —

Tomck: Uza-Bo TITY, 2006. — 105 c.

Marepuanosenenne: IIpaktukym/B.W. Topogamuenko,
Bb.1O. MaBunenko, B.A. HcaeB u nap.; Ilon pen. C.B.
6 | Pxesckoii. — M.: YHuBepcurerckas kuura, Jloroc, 2006.

—272c.
Hynxkun A.H. JlaGopaTopHblii NpakTUKyM IO Kypcy
«DIJIEKTPOTEXHUYECKOE MmaTepuanoBeneHue»/A.H.

7 Hynkwun, B.C. Kum, A.B. IlerpoB. — Tomck: U3n-Bo
TITVY, 2006. — 81 c.

OcHOBBI Ka0eNbHON TEXHUKU: YUEOHUK Ui CTYJIEHTOB
BbICIIUX Yy4yeOHbIX 3aBenenuit/[B.M. Jleonos, U.b.
[Temxos, U.b. Pszanos, C.JI. Xomoausiii]; moa. Pen. N.b.

[TemkoBa. — M.: U3partenbckuil LEHTp «AKageMus»,

2006. —432 c.

Pxesckas C.B. Marepuanoseaenue: Y4UeOHUK IS
9 BY30B. — 3-¢ u31., mepepad. u gomn. — M.: Uzn-so MITYVY,

2005. - 456 c.

Ilepuoanueckue u3ganus

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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10 | "OnexrpuuecTBo"

11 | "HoBsle TexHOIOTHN"

12 | "HagexHOCTh M KOHTPOJIb KayecTBa"

13 | "[IpombliieHHas 3HepreTuka”

14 | "PedepaTtuBHbIif KypHaI. DHEpreTHKa U
AIIEKTPOTEXHUKA"

8. [lepeyenns pecypcoB HH(pOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH « MHTEepHETT» (1aJ1€e
ceTb-VIHTEpHeT), HEOOXOAMMBIX /151 0CBOCHHS JMCIUIITHHBI

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 1JIs1 OCYILEeCTBJICHUS
0o0pa3oBaTeIbLHOIO NMpoIecca No JUCHHUIINHE

- KaOWHET KypCOBOTO M JUIUIOMHOTO MPOEKTHUPOBAHMS, OCHAIIECHHBIA MEePCOHATLHBIMU
KOMIIBIOTEpaMH € BbIXxo0M B uHTepHET (AS511 YAK);

- yueOHasi ayJuTOpHs, OCHAIllEHHAs HOYTOYKOM, MYJIbTHMEIUHHBIM MPOEKTOPOM M SKPAHOM
(A510 YAK);

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

10. Ilepeyensb HHGOPMANMOHHBIX TEXHOJIOTHIA, HCTOJIb3yEeMBbIX NPH OCYIIECTBICHUH
00pa30BaTeILHOIO MPoIlecca Mo ITUCIUIINHE, BKIKYasi nepedeHb MPOrpaMMHOro odecredeHust
U HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM
- MOZlyJTbHasi OO BEKTHO-OPUEHTUPOBAHHAS TUHAMHUUYecKas yueOHas cpena «Moodley.
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JUCT AKTYAJIM3AIIAU PABOYEM ITPOT'PAMMBI U CIHUILIAHBI

51.0.19 DyekTpoTeXHNYECKOE H KOHCTPYKIIMOHHOE 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 NPOMEeICYMOUHO20 KOHMPOIA) C yKazamuem MNyHKmMOo8 paboueii npocpammel. Camo codepoicanue
U3MeHeHUll OPOPMAACCS NPUNOACEHUEM RO CKBOZHOU HYMepayull.
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