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[Tpu pazpaboTke paboueii mporpaMmMbl Y4eOHOW TUCIUTIIIMHBI B OCHOBY ITOJIOKEHBI:
1. ®I'OC BO — 6akanaBpuat mo HampapieHuto moarotoBku 13.03.02 «OnekTposHepreTuka u
AIIEKTPOTEXHUKA», YTBEPKIACHHBIII MuHUCTEpCTBOM 00pa3oBaHus M Hayku Poccuiickoii dene-

paruu oT «28» deBpans 2018 r. Ne 144,

2. [Ipukaz MuHHCTEpCTBa HAYKHU U BhICIIEro oopazoBanust Poccutickoii deneparuu oT «26» HO-
a0pst 2020 r. Ne 1456.

3. Y4eOHbIii 11aH 1Mo IpOPUITIO MOATOTOBKH «IEKTPOCHAOKEHUE»

(rox Havana moaroroBku 2024), ogoOpeH Yu€HbiM coBeToM A30BO-UepHOMOPCKOTO HMH)KEHEP-
Horo uucrtutyra ®I'bOY BO [lonckoii 'AY

[Tpotokon Ne 7 ot « 29 » ¢eBpans 2024 .

Pabouas mporpamMma yueOHOW TUCHUIUIMHBI «DJIEKTPOTEXHUUECKOE MaTepUalOBEICHHUE) 0/100-
peHa Ha 3acenanuu kadeapst 230 u OM

[Tporokon Ne9  or« 6 »  Mapra 2024 T.

3aBenyromuii kageapoit
K.T.H., TOIEHT JL.B. I'ynsaes

Pabouas nporpamma yueOHONM AMCHUILIUHBI «DIEKTPOTEXHUUYECKOE MATEPUATIOBEICHHUE» PEKO-
MEH/I0BaHa K HCIIOJIb30BAHUIO B yUEOHOM Ipoliecce Ha 3aC€AaHUU METOINYECKON KOMUCCHH MO
HanpapieHuto moaAroToBku 13.03.02 u 13.04.02 «2neKTposHEpreTuka 1 IEKTPOTEXHHUKA» IHEP-
TETUYECKOTO (haKybTeTa

[Mpotokon Ne5 ot « 29 »  wmapra 2024 T.

[Ipencenarens METOANYECKONH KOMUCCHH O.b. 3a6poauna
Pa3paborunku:
K.T.H., TOLEHT II.B. I'ynses

K.T.H., JOLEHT I'.B. Crenanuyk
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BBO/IHAS YACTb
1.1.Ilesiu ocBOeHMST y4eOHOM AUCHUIIIMHBI

Leab ocBOeHUsI AUCHUILUIMHBI: JOPMUPOBAHUE Y CTYJEHTOB HEOOXOIUMBIX 3HAHUU O CO-
CTaBe, CTPYKTYPE M CBOMCTBAX JJICKTPOTEXHUYECKUX M KOHCTPYKIIMOHHBIX MaTEPHUAIIOB; O (PU3H-
YECKHX IPOIIeccax, MPOTEKAOIIUX B M JIEKTPOTEXHUYECKUX MaTeprajax MMpy MOMENICHUH X B
ANEKTPUUECKOE WJIM MarHUTHOE MOJIE; O CBSI3U 3TUX MPOLIECCOB C XMMUYECKUM COCTaBOM U CTPO-
€HHEM MaTepHaJIOB, a TAK)KE Pa3BUTHE HABBIKOB, HEOOXOAUMBIX MIPU KOHCTPYHUPOBAHUH, PEMOH-
T€ ¥ MOHTaXX€ SHEPTreTUIECKOro 000pyI0BaHUS.

3agaun:

- MMOJITOTOBKA CTYJICHTOB K PEIICHUIO CICAYIOMUX MPO(EeCCHOHABHBIX 3a7a4: UCIIOIb30-
BaHHME COBPEMEHHBIX JIEKTPOTEXHUUECKUX MATEPUATIOB U UX CBOMCTB MPH MPOBEICHUU TEXHU-
YECKOI0 0OCITY)KUBAHUS U PEMOHTA JIEKTPOOOOPYI0BAHUS, @ TAKIKE IKCILTyaTalliy YHEPTeTH-
YEeCKUX YCTAaHOBOK, CPEACTB aBTOMATHKHU U CBSI3H, IKCIUTYaTaIlMH CUCTEM JIEKTPOCHA0KEHHUS.

1.2. MecTo yueOHo# nucuuiuinabl B ctpykrype OIIOII BO

1.2.1. JqucuunauHa «DJEKTPOTEXHHUUECKOE MATEpUATIOBEACHUE» OTHOCUTCS K JUCIIH-
IJIMHAM 00sI3aTeIbHOM YacTH.

1.2.2. JIns u3ydeHus NaHHOM y4eOHOI AMCUUIIMHBI HEOOXOIUMBI CIEAYIOLINE 3HAHUS,
YMEHHMsSI U HaBBIKU, (POPMUPYEMBIEC MPEIIECTBYIOUUMHI U U3y4aeMbIMU B JIaHHBIM MOMEHT JIHC-
OUIIIHHAMHA: «DPu3uKay; «XuMusy»; «MareMaTuka.

1.2.3. 3nanust ¥ yMEeHHs U HaBBIKH, GOPMUPYEMBIEC B XOJI€ U3YUCHHS JAaHHOW TUCIUTLIH-
HBI MOTYT OBITh UCIIOJIb30BAHBI MPU U3YUCHUU JUCIUTUIMH:
— TEOPETUYECKHE OCHOBBI AJIEKTPOTEXHUKH,
— DJIEKTPUYECKHE MAIIWHBI,
— OCHOBBI IIPOEKTHOM JIEATETHLHOCTH,
— DJIEKTPUYECKHE U JICKTPOHHBIC aIllapaThl,
— OKCIUTyaTalusi ¥ PEMOHT 3JIEKTPOTEXHUYECKOTO 000PYI0BaHUS,
a TaKkKe NP BBITIOJHEHUH BBITYCKHOM KBATU(DUKAITMOHHON paboTHI.
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1.3. [InanupyeMble pe3y/bTaTbl 00y4eHHs MO JUCHHUILINHE, COOTHECEHHBIE ¢ MHAUKATOPA-
MM JIOCTHKEHHs KOMIIeTeHIUii

W3ydyeHne MUCHUTUTMHBI HANpaBlIeHO HA (OPMUPOBAHUE YHUBEPCAIBHBIX U Mpodeccro-
HainbHBIX KomneTeHui (OIIK 5.2), HeoOXoauMBbIX TS pemeHus 3a1a9 NpopeCcCUuOHAITBHON J1es-
TETHHOCTU M 00ECIEUHBAIOIINE JOCTIKCHNE TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS 00pazoBa-

TEJIHHON POrPaMMBI.

Kon [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOoMIIe
Conepxanue Kon n HaumeHoBanue
MeTeH- dopmupyemble 3HaHHUS, YMEHHS U HaBBI-
Ter KOMIIETEHIIH MH/IMKaTOopa JI0CTHU- .
KEHUS KOMIIETEHIINU
y2071
1 2 3 4
OIIK-5 | Cnocoben wucnonb- | OIIK-5.2 nemoHcTpu- | 3Hams  KiaccUpUKALNIO, TapaMeTphI
30BaTh  CBOICTBa | pyeT 3HaHUE O0JIacTel | CBOMCTBA, XapaKTEPUCTUKM WU METOJbl
KOHCTPYKLIHOHHBIX | TIPUMEHEHUS, MCCIICIOBAHHS DJICKTPOTEXHHUECKUX Ma-

CUOHAILHOM
TENHLHOCTH

U DJIEKTPOTEXHUYC-
CKHX MaTepuajioB B
pacuerax mapamer-
POB H PESKUMOB
00BEKTOB Tpodec-

CBOWCTB, XapakTepH-
CTHK M METOJOB HC-
CIIC/IOBaHUS DIIEKTPO-
TEXHUYECKUX MaTepH-
aJIoB, BBIOMpAET JJIeK-
TPOTEXHUYECKUE Ma-
Tepuaabl B COOTBET-
CTBHH C TpeOyeMBIMH
XapaKTEePUCTHKAMHU

TEpUAIOB BBIIYCKAEMbIX MPOMBIILICH-
HOCTbBIO U 00JIACTH UX IPUMEHEHUS.
Ymemv BbIOUpATh 3IEKTPOTEXHUYECKHE
MaTepuaiabl B COOTBETCTBUU C Tpelye-
MBIMHU XapaKTEPUCTUKAMHU.

Brademy HaBBIKAMHU MPUMEHEHUSI DJIEK-
TPOTEXHUYECKUX MAaTEepHUaIoB B COOTBET-
CTBHH C TpeOyeMbIMH XapaKTEpPHCTUKA-
MU IpU MPOEKTUPOBAHUU U IKCIUIyaTa-
LMY 3JIEKTPOIHEPIreTUUECKUX YCTaHOBOK.
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2. OCHOBHASA YACTD

2.1. O0beM y4eOHOM IMCHUIIMHBI U BUbI Y4eOHO# padoThl

Ounas ¢popma o0y4eHus1

Buj pa6orsl Bcero ua- Cemectp
coB/ 3a4.
€TMHUIL 3

1 2 3
AyIuTOpHBIE 3aHATHS (BCEro) 48 48
B tom uuce:
Jlexuunu (JI) 16 16
[Tpaktrueckue 3ansatus (113) 16 16
Cemunaps! (C)
JlabopaTopHbIie paboThI 16 16
CamocrositesbHas padora crynenta(CPC) (Bce- 60 60
ro)
B Tom uncie
Kypcosoii npoexrt | KII - -
(pabota) KP - -
Jlpyeue euovt CPC:
Pacuerno-rpaduueckue padotsl (PI'P) (TurmoBoii pac- - -
4er)
Pedepar (Ped) - -
[IpakTHueckuit pedTUHT - -
KoHTposbHbIe paboThI
W3ydyeHue TeopeTnueckoro Mmatepuaia 20 20
[ToaroroBka K MPaKTUYECKUM 3aHATUSIM 20 20
ITonroToBka K 1a00paTOPHBIM 3aHATHUSIM 20 20
CPC B nepuoa npoMe;KyTOYHOI aTTecTaluu 36 36
Bun  mpomexy- | 3auer (3),3auer ¢ ouenkoii (30) - -
TOYHOM arrecTa- | Dk3ameH (D) 5 6]
1IN
UTOr O: 00- | yacoB 144 144
masi  TPyAOeM- | 3a4. eIUHUII 4 4
KOCTh
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3aounas popMma 00yyeHUs

Bua padorsl Bcero yacos/ CemecTtp
3a4. eIMHHIL
4

1 2 3
AyauTOpHBIE 3aHATHS (BCEro) 16 16
B Tom uncne:
Jlexmmm (JI) 4 4
[TpakTaeckue 3arstust (I13) 6 6
Cemunapsl (C)
JlaboparopHbie pabOTHI 6 6
CamocrositesbHas padora cryaenta(CPC) (Bce- 119 119
r0)
B Tom uncie
Kypcogoii npoekt | KII - -
(pabora) KP - -
Hpyaue suovt CPC:
Pacuerno-rpaduyeckne paborsr (PI'P) (THmoBoii - -
pacuer)
Pedepart (Ped) - -
IIpakTHueckuii pedTUHT - -
KonTponbHbie paboTh
M3yueHne TeoOpeTHIecKoro Marepuaia 39 39
IToaroToBKa K MPaKTUYECKUM 3aHATHSIM 40 40
[ToaroroBka K 1a00paTOPHBIM 3aHATHSIM 40 40
CPC B nepnoj NpoMe:KyTOYHOM aTTeCTALMHA 9 9
Bun  mpomexy- | 3auer (3),3aueT ¢ OILIEHKOI - -
TouHOM arrecTa- | (30)
1007078 Ok3ameH (9) 3 €]
HUTOIO: 006- | yacos 144 144
masi  TPyAoeM- | 3a4. €AMHUII 4 4

KOCTb
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2.2. Conep:kanue y4eOHOM QU CHMILIMHBI
Coneprxkanue pasienoB (Moaynei) yaeOHON JUCHUTITMHBI

Ne ce- Konap! nu-
MecTpa HaumenoBanue JTUKaTOPOB
OYH. paszznena Copepxanue pazzena B AMJIAKTUYECKUX €TUHUIIAX JOCTHXKeE-
(3a- | yueOHOM TUCHIMIIUHBI HHUS KOMIIE-
OYH.) TEHIUH
1 2 3 4
Paznen — DnexTpoTexHUYEeCKOe MaTepraIoBeIeHUE
3 Monynes 1 — Kunac- | [IpoBonnukoBeie Matepuansl. [lomynpoBognukossie | OIIK- 5.2
(4) | cudukanus >1eKTPO- | MaTepHaIbl. MarHUTHBIC MAaTEPHUAIIbI.
TexHuueckux  mate- | OnpeneneHue U Ha3HAUYCHUE IUAJIEKTPUUYECKUX MaTe-
pHanoB. Oo6mme | puanoB. Knaccudukanust 37meKTpOU30ISIHOHHBIX Ma-
CBOMCTBa NUANEKTpU- | Tepuasios. [lonmspuzanus AUAIEKTPUKOB. XapaKTepu-
YECKUX MaTepHalloB CTHKHU U30JISIIIMOHHBIX MaTepHaJIOB.
3 Monyne 2 — Dnek- | ConpoTuBieHue H30JALUU, dIeKTprueckas mnposoau- | OIIK- 5.2
(4) | Tpuyeckue XapakTe- | MOCTh IHUAJICKTPUKOB. [lMdeKkTpuyeckas MpoHHIIae-
puctuku.  DusMKo- | MOCTh M €€ MpakTUYecKoe 3HaueHue. [[urnekrpuue-
XUMHUYECKHE U MeXa- | ckue mnorepu. dusnueckas CyIIHOCTb IUAJIEKTpUYE-
HUYECKHUE  CBOWCTBA | CKHX MOTEPh. DIEKTPUUECKAs MPOUYHOCTh U30JISAIUH.
ANEKTpou30JALnuOH- | PactBopuMocTs U pactBOpsieMocTh. KucioTHOCTH
HBIX MaTepUaJOB (xucnoTHoe uYHcNo). XUMHYECKas CTOMKOCTh. Bss-
KOCTb. ['MIpOCKONMYHOCTb U BJIAronOIJIOLAEMOCTb.
Bnaronponunaemocts. MexaHHueCKUe XapaKTepu-
CTUKHU JUDJIEKTPUKOB.
3 Monyns 3 — Temno- | BiusiHue temneparypbl Ha 3KclyaTaunoHHbsle cBoif- | OINIK- 5.2
4) Bble  (TEpMHYECKHE) | CTBAa M3OJISLIMOHHBIX MaTepuanoB. HarpeBocToiKkoCTh.
XapaKTepUCTUKU JaM- | Temneparypa BCHBILIKM U TEMIIEpaTypa BOCIUIAMEHE-
JJICKTPUKOB. Hud. Temmeparypa pasMArdeHus. XoJIOZOCTOMKOCTH
['a3o00pa3Hble  Au- | (MOPO30CTOMKOCTh). TemaonpoBOAHOCTE U TEILUIOBOE
ANEKTPUKH. pacmiupenue. Jlpyrue TEIUIOBbIE XapaKTEPUCTHKU
M30JISIIMOHHBIX MaTepHaJIOB.
JusnexkTpudeckas NMPOHUIIAEMOCTb, AJIEKTPONPOBOJI-
HOCTb, DJIEKTPUYECKAsl IPOYHOCTD U TUIIEKTPUUECKUE
NOTEpU Ta3000pa3HbIX AMAIEKTpUKOB. llpuMeHneHue
ra3oB B KQUECTBE NIEKTPUUYECKON N30JISAIHH.
3 Monyns 4 — XKua- | Knaccudukarus skuakux audiaekTpukoB. Tpedosanus, | OITK- 5.2
4) KHE IURJIEKTPUKHU. | MIPEIbSIBIAEMbIE K >KUIKUM AudjiekTpukam. Hedrs-
TBepaeronie U TBEp- | HblE 3JIEKTPOM3OISIIMOHHBIE Macia. PacTuTenbHble
Ible  OUIEKTpUKH. | Macia. CTapeHue macia M €ro COBMECTUMOCTb C
[Tonumepsr. TBEpABIMU MaTepuasiaMud. CHHTETHUECKHE KHJIKHE

JuaIIeKTpuKU. [IpuponHbie cMoibl. DIEKTPOU30IAIU-
OHHbIE JIaku W 3Manu. Komnaynpasl. JIpeBecuHa kak
JURJIEKTPUK. DJIEKTPOU30JSIIMOHHBIE OymMarn M Kap-
ToHBI. Opranndeckuil TekcTuib. Heoprannueckue Bo-
JIOKHUCTBIE MaTepuaibl. Kimaccudukanusi cBOUCTB 1o-
mumepoB. [lmactuyeckue maccel. CocTaB M CBOMCTBA
IUIACTUYECKUX Macc. TepMOIIaCTUUHBIE IIACTMACCHI
(Tepmornactsl). TepMopeakTHUBHBIE IUTacTMacchl (pe-
akroruiactel). Pesunbl. Knesnye Marepuaisl.
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2.2.1. Pa3esibl y4eOHOM QUCHMILUIUHBI, BUIAbI y4eOHOH 1eATeILHOCTH U (DOPMbI KOHTPOJISI
Ounas ¢popma o0ydeHus1

Buabl yueOHoii 1eATeIbHO-
Ne CTH, BKJIIOYAsi CAMOCTOSI- @opmbi Te-
KYIIEero
ce- HaumeHnoBaHue pa3aesa TeJIbHYI0 Pa00Ty CTY1€HTOB KOHTPOIS
MecT YueOHO TUCUUIIMHBI (MOXYJIs1) (B yacax)
pa Bee ycmneBae-
J | JIP | I3 | CPC ‘o MOCTH
1 2 3 4 5 6 7 8
3 Pa3nes - DiaeKTpoTeXHUYECKOE MaTepHaIOBEICHHE
3 Monyne 1 — Knaccudukanus snekrpo- | 4 4 4 14 26 | YO-1,I1P-2
TeXHUYECKUX MaTepuaiioB. OOmme CBOi-
CTBA JIMIJICKTPUUYECKUX MATEPHAIIOB
3 Mopnynb 2 — DnekTpudyeckue xapakre- | 4 4 4 14 26
pucTtuku. OU3NKO-XUMHYECKUE U MeXa-
HUYECKUE CBOWCTBA AJIEKTPOM3OJISALINOH-
HBIX MaTEPHUAJIOB
3 Monyne 3 — TemnnoBsle (Tepmuueckue) | 4 4 4 14 26
XapaKTePUCTHKU JHIJICKTpUKoB. ['a3o-
o0pa3HbIe TUAIIEKTPUKU.
3 Monyne 4 — XXunkue nudnektpuku. | 4 4 4 18 30
Teepaeronye u TBEPABIE IUAICKTPUKH.
ITonumepsl.
3 ITpomerxyTouHas aTTecTanus: IK3aMeH - - - 36 36 | YO-4
UTOIO: 16 | 16 | 16 96 | 144

3aounas ¢popma o0yueHust

Buabl yueOHoii nesiteibHOCTH, | DOpPMBI Te-

Ne BKJIKOYAsl CAMOCTOSITEIbHYIO KYLIero
ce- HaumenoBanue pasjaesa
. paboTy cTy1eHTOB (B 4Yacax) KOHTPOJISA
MecCT yueOHOM TMCUMILITUHBI (MO1YJIs1)
pa J | Jp | m3 | cpc | Bee | yememae
ro MOCTH
1 2 3 4 5 6 7 8
4 Pa3nen - DinexkTpoTeXHUYECKOe MaTEPUAIOBE/ICHHE
4 Monayns 1 — Knaccudukanus smexrpo- | 2 2 2 29 35 | YO-1,IIP-2

TEXHUYCCKUX MATCpUaJIOB. O6H_[I/IC CBOM-
CTBA AUBJICKTPUYCCKUX MAaTCPUAJIOB

4 Moaynb 2 — DnekTpuueckue xapakre- | 2 2 2 30 36
puctuknd. OHU3NKO-XMMHUYECKHE U MexXa-
HUYECKHE CBOWCTBA 3JIEKTPOU3OJISAIMOH-
HBIX MaTEPUAIOB

4 Monyne 3 — TerioBble (TepMuuecKue) | - 2 2 30 32
XapaKTePUCTUKHU JTUAJIEKTPUKOB. ['a3000-
pa3Hble TUIIEKTPHUKH.

4 Monyne 4 — JKugkue AMPNEKTPHUKH. | - - - 30 30
Teepaetonie M TBepAbIe TUAIEKTPUKH.
[Tonumepsl.

4 IIpoMexyTouHas aTTecTalys: dK3aMeH - - - 9 9 YO-4
NTOI'O: 4 6 6 128 144

Ilpumeuanue: YO-1 — ycmuwiti onpoc (cobecedosanue); I[IP-2 — nucvmennas paboma
(konmponvuas paboma); YO-2 — 3auém; YO-4 —x3amen
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2.2.2 IlpakTn4yeckue 3aHATHS

Ounas ¢popma o0y4eHus1

Ne ce-
ce- HaumenoBanue pasjaena Beero
Y4eOHOM M CIUIINHBI HaumeHoBaHMe NPpAKTHYECKUX 3aHATHI
MecT- (Mony1s1) 4acoB
pa
1 2 3 4
Pa3nes1 - DneKTpOTEXHUUECKOE MATEPHAIOBEACHHE
3| Moayns 1 — Knaccudu- | Buasl npoBoaumocteid. M3ydeHue mpoBoaHUKO- 2
Kallug  DJIEKTPOTEXHHUYE- | BBIX U MOJIYIPOBOAHUKOBBIX MaTEpUaIOB.
ckux MarepuanoB. O6mme | M3ydeHue MarHUTHBIX MAaTEPHAIOB 2
CBOMCTBA JIUDJIEKTpUYe-
CKUX MaTepHaJioB
Monyne 2 — Dnektpuue- |  OnpeneneHue TUIIEKTPUIECKUX XapaKTEPUCTUK 2
CKUe XapakTepucTUKU. Pu- | M30JSLMOHHBIX MAaTEPHAJIOB
3UKO-XUMHYECKHE U Mexa- | OmpeneneHue IUAIEKTPUYECKUX IOTEPh B 2
HUYECKUE CBOMCTBA DIICK- | )KUAKUX U TBEPMABIX AUAICKTPHKAX.
TPOU3OJSALMOHHBIX  MaTe-
pHAaJIOB
Monyns 3 — Temnoseie | Crapenune wusomsauuu. I[Ipodunakruueckue wuc- 2
(TepMHYECKHE) XapaKTepHU- | MbITAHUS U30JSILIMY HOBBIIIEHHBIM HAIIPSDKEHUEM.
CTMKM JMDJIEKTPUKOB. I'a- | VI3ydeHne MEpONpHUSTHI 1O yBEIHUEHHIO DJICK- 2
3000pa3Hble JUINEKTPUKU. | TPUYECKOW MPOYHOCTH ra3000pa3HbIX AUIICKTPHU-
KOB
Monaynbs 4 — Xunkue nu- | M3ydeHue MeponpusATHH 1O yBEIMUEHHIO 3JIEK- 2
NIeKTpuKU. TBeperonye u | TPUUECKOM MPOUYHOCTH KHUAKUX AUIECKTPUKOB.
TBEPAbIE OUDIIEKTPUKU. |  V3ydyeHue j1aKkoB M KOMIIAyHJI0B 2
[ommepsr. W3ydyeHne TEpMOIUIACTOB M PEAKTOIUIACTOB U -
pe3uH
HNTOI'O: 16
3aounas popma o0yueHnus
Ne ce-
ce- HaunmenoBanue pasjaena Beero
Y4eOHO# IMCHUIIIHHBI HaumeHoBaHMe MPaKTHYECKUX 3aHATHH
MecT- 4acoB
pa (Mmoxy.s)
1 2 3 4
Pa3neu 2- DieKTpoTEXHUYECKOE MAaTEPUATIOBEIEHNE
4 | Monyne 1 — Knaccudu- | Buasl npoBoaumocteil. M3ydyenne npoBoJHUKO- 2
Kallug  DJIEKTPOTEXHHUYE- | BBIX U MOJYIPOBOAHUKOBBIX MaTEpHAJIOB.
ckux MarepuanoB. O6mue | V3ydeHre MarHUTHBIX MAaTEPUATIOB -
CBOMCTBA  AMDJIEKTpHUYE-
CKHX MaTepHaJIoB
Monyne 2 — Dnextpuue- | OnpeneneHue IUNIEKTPUYECKUX XapaKTEPUCTUK 2

CKHe XapakTepuctuku. du-
3UKO-XMMHYECKHE U MeXa-
HUYECKHE CBOWCTBA DJIEK-
TPOU3OJSALMOHHBIX  MaTe-
pHajoB

N30JIIIUOHHBIX MaTCpHUaioOB

Onpenenenne TUAIEKTPUUYECKUX MOTEPh B KU-
KHUX U TBEPIBIX TUIICKTPUKAX.
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Mopyns 3 — TemoBble
(TepMUUECKHE) XapaKTepH-
CTUKU JUAJEKTpUKOB. ['a-
3000pa3HbIe TUAIEKTPUKH.

Crapenue m3onsaiuu. [Ipopunakruyeckue UCIbl-
TaHUsl U30JIALMY ITOBBIICHHBIM HAIPSDKCHUEM.

N3yueHne MeponpUsATHHA IO YBEIMYECHMIO SJICK-
TPUYECKOH MPOYHOCTH Ta3000pa3HbIX JUAJIEK-
TPUKOB

Monayns 4 — Xungkue au-
neKTpuku. TBepaeromue u

N3yueHne meponpusThid 1O YBEIMYEHHIO SJIEK-
TPUUECKON MPOYHOCTH KUAKUX TUIIEKTPUKOB.

TBEp/IblE IOUDJIEKTPUKU. | V3ydeHue J1aKkoB U KOMITAyH]IOB -
ITonumepsr. N3yueHne TepMOILIaCTOB U PEAKTOILIACTOB U pe- -
3UH
UTOTIO: 4
2.2.3. JIabopaTopHbIii IPAKTHKYM
Ounas ¢popma o0y4eHus1
Ne ce- | HammenoBanue pa3- Beero
MecT- | JeJia yueOHoii quc- HaumenoBaHue J1a0opaTopHbIX padoT 4ACOB
pa HUILTHHBL (MOYJIsT)
1 2 3 4
Pazaen - DnekTpoTeXHUYECKOE MaTepHUaIOBEACHNE
3 Monyns 1 — Knaccu- 1.1. 3yueHue npoBOJHUKOBBIX MaTEpUaIOB U U3Je- 2
(buKanys MEeKTpoTeX- | JIUH.
HUYECKUX MaTepua- 1.2. 3yueHue 31eKTpOTEXHUYECKUX CTalel 2
noB. O0uiue cBoiicTBa
TVDIICKTPUIECKUX Ma-
TepUaIoB
Monynb 2 — Onextpu- | 2.1. UccnenoBanue TuaIEKTPUUYECKUX XapaKTEPUCTHK 2
YeCKHEe XapaKTepu- U30JIALIUOHHBIX MaTepUAJIOB
ctuku. Ousmnko- 2.2. I3yueHne MEXaHU4YECKUX XapaKTEPUCTUK H30JIs- 2
XMMHYECKHE U MEXA- | [IMOHHBIX M MPOBOIHUKOBBIX MaTEPUAIIOB.
HUYECKHE CBOMCTBA
AIIEKTPOU3OJIALOH-
HBIX MaTepUAIOB
Monyns 3 — TernoBsie | 3.1. 3ydeHue 371eKTpOU30ISAIMOHHBIX MAaTepHAIOB 2
(TepMUHECKHE) XapaK- | 3 3 JIzyyenne sIeKTPHIECKOH TPOYHOCTH ra3006pas- 2
TCPUCTHKH TUITICK- HBIX JHMJIEKTPUKOB
TpuKoB. ["a3000pa3-
HbI€ IUIJIEKTPHUKH.
Monynb 4 — Kuakue | 4.1. U3ydyeHue KUAKUX JUIIEKTPUKOB. 2
AudNEKTpUKH. Trep- 4.2. VccnenoBanue XapakTepUCTHK (POTOIIIEKTPHYE- 2
ACIOIINE U1 TBEPIBIC CKHX ITpeoOpa3zoBareieii
ndnekTpuku. [lonu-
MEpHI.
[TpakTHueckuii peMTHHT MO TEMAaTHKE J1JaOOPaTOPHBIX -
pa0or.
HUTOTO IO 3 CE- 16

MECTPY:
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3aounas popma o0yueHust

HaumenoBanue pas-

Ne ce- N Bcero
Aesa yuyeOHOM qucum- HaumeHoBaHue 1a00paTOpHBIX padoT
MecTpa 4acoB
MJIMHBI (MOIYJIs1)
1 2 3 4
Pa3zzei - DIeKTpOTEXHUYECKOE MaTepUaIOBEICHUE
4 Monyins 1 — Knaccu- 1.1. I3yueHune npoBOJHUKOBBIX MaTEpUAIOB U U3Je- 2
(buKanys 1eKTpoTeX- | JIMH.
HUYECKUX MaTepualoB. | 1.2. M3ydyeHue 3JIeKTPOTEXHUUYECKUX CTajel -
OO01ue CBOMCTBA TH-
ANEKTPUYECKUX MaTe-
pHaoB
Mognyinb 2 — DOnextpu- | 2.1. MccinenoBanue qu3IeKTPUUECKUX XapaKTepH- 2
YEeCKHE XapaKTePUCTU- | CTUK M3O0JSILIMOHHBIX MaTepHaIOB
Ku. OU3UKO- 2.2. 3yueHne MEeXaHUYECKUX XapaKTEPUCTUK U30- -
XUMUYECKHE U MeXa- JSIUOHHBIX U IPOBOJHUKOBBIX MAaTEPHAJIOB.
HHUYECKHE CBOMCTBA
JIEKTPOU3OJIALIUOH-
HbIX MaTEpUaJIOB
Monyns 3 — TernoBeie | 3.1. 3ydyeHue 31eKTpOU30IALHMOHHBIX MaTEpUAIIOB 2
(TepmuvecKue) XapaK- | 33 Jlzyuenue a1eKTPHYECKOI IPOYHOCTH [a3000- -
TCPUCTHUKN TUSJICKTPU- | nasypix qUIIEKTPUKOB
koB. ['a3000pa3Hbie
JM3JIEKTPUKU.
Monynb 4 — Xunkue 4.1. I3yueHue XxuIKUX AUIIEKTPUKOB. -
JUANEKTPUKH. Trep- 4.2. ViccnenoBanue XapakTepruCTHK (OTOdIEKTpHUYIE- -
ACIONIME U TBEPIBIC CKMX IpeoOpa3zoBareei
auaaekTpuku. [lomu-
MEpHI.
[IpakTHyeckuii peUTHHT MO TEMaTHKe JJabopaTop- -
HBIX paloT.
UTOIoO 1o 4 CE- 6
MECTPY:
2.3. CamocTosiTeqbHAsi pa00Ta CTyIeHTa
Ounas ¢popma o0y4eHus1
Ne ce- | HaumenoBanue pasaena yueo- Buast CPC Bcero
MeCTpa | HOM JUCHHUILVIMHBI (MOLYJIs1) 4acoB
1 2 3 4
Pa3nest - DIeKTpOTEXHUUECKOE MATEPUATIOBEICHHE
3 Monyns 1 — Kuaccudukanus |M3ydenne TeopeTuueckoro matepuaina — 8 qacos. | 14
AIIEKTPOTEXHUYECKUX  Martepua- |I[loxroroBka k maboparopHsiM pabotam - 6 ya-
jgoB. OOIMEe CBOWCTBA IHUDIEK- |COB.
TPUYECKHX MAaTEPHUAJIOB
3 Monaynbs 2 — DOnekrpuueckue xa- |M3ydeHue Teopernyeckoro Marepuana — 8 yacos. | 14

PAKTEPUCTUKHU. dusuko-
XUMHYECKME M  MEXaHUYECKHE
CBOMCTBA DJIEKTPOU3OJSALNOHHBIX
MaTepHajoB

[ToaroroBka k JrabopatopHbIM paboTaM - 6 4a-
COB.
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3 Monynb 3 — Tennossle (Tepmuue- |M3ydeHne TeopeTHyecKkoro Marepuaina — 8 yacos. | 14
CKHE) XapaKTepucTuku auanek- |[loxroroBka k mabopaTopHeM paboTam - 6 Ja-
TpukoB. ['a3000pa3Hble IUAIIEK- |COB.
TPUKU.
3 Monyne 4 — XKunkue nudnekrpu- |M3ydenue reopernueckoro marepuana — 10 ga- 18
ku. TBepaeromye u TBEpAbIE JH- |COB.
anekTpuku. [lommumeps. [ToaroroBka k maboparopHsiM padotam - 8 ya-
COB.
3 [ToaroroBka k 3K3amMeHy 36
HUTOI'O yacoB B cemecTpe 96

3aounas popma o0OyueHust

HaunmenoBanue pasaena

e ce- y4eOHO# JUCUMILUIMHBI (MO- Buasr CPC Beero
MecTpa 4acoB
AyJas)
1 2 3 4
Pa3zzeun - DieKTpoTeXHUYECKOE MaTepUaoBeIeHNe

4 Monyne 1 — Kinaccudukanus |M3ydenue reopetndeckoro marepuana — 10 vacoB| 29
ANIeKTpoTeXHUUecKkux Mmare- |[loaroroBka k maboparopasiv padoram - 10 ga-
puanoB. OOmme CBOICTBA |COB.

TVRJICKTPUYEeCKUX  MaTepua- | [1oroToBka K MpakTHYECKUM 3aHTHAM — 9 Ja-
JIOB COB.

4 Monyns 2 — Dnexrpudeckue | M3zydenne teopermdeckoro marepuana — 10 wacos| 30
xapakrtepuctukn.  Dusuko- |Iloaroroska k adboparopHsiM padoram - 10 ya-
XUMHYECKHE W MEXaHW4Ye- |COB.

CKHe CBOHCTBa 3JekTpou3o- |[loaroroBka k mpaktuyeckuM 3aHsaTusm — 10
JSIIMOHHBIX MaTepHaJioB YacoB.

4 Monyns 3 — Tennossle (Tep- | M3ydenue Teopetndeckoro marepuana — 10 ya- 30

MHUYECKHE) XapaKTEPHCTUKHU |COB.
TMAIeKTpUKoB.  ['a3000pas3- |IloaroroBka k nabopatopHbM paboram - 10 va-
HBIE TUIJICKTPHUKH. COB.
IoaroroBka k npakTudeckuM 3aHaTusaM —10 va-
COB.
4 Monyns 4 — Xunkue au- |M3ydenue teoperndeckoro marepuaia— 30 ya- 30
SNIEKTPUKUA. TBEpACIOIINE U |COB.
TBepable JudnekTpuku. Ilo- |IlogroroBka k naboparopHbM paboram - 0 ya-
JVMEPHI. COB.
INoaroroBka k npakTudeckuM 3aHaTusM — 0 ya-
COB.
4 IloaroroBka k 3K3aMeHy 9
HUTOI'O yacoB B ceMmecTpe 128




3. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Ne cemecTpa

Bujbl yueOHol

Oo0pa3oBaTte/ibHbIE TEXHO-

Oco0ennocTn

OYH. (3204YH.) padoThI JIOTUH NpoBeJeHusT 3a-
HATUHI (MHaH-
BUyaJIbHbIE/
IPyNIoBbIie)
1 2 3 4
Pa3nes1 - DIeKTpOTEXHUYECKOE MATEPHATIOBEICHHE
3 Jleknuun Jleknua -  Bu3yanuzauus, ['pyninoBsie
4 MIPOOJIEMHOE M3JI0KEHHE
[TpakTHyeckue 3aHATHS [Ipo6aemuoe U3JI0KEHUE,
['pyninoBsie
JUCKYCCHSL.
JlaGopatopHble paboThI HccnenoBatenbckas paboTa [Tonrpynna
Jlexuun Jlexumss -  BU3yanM3anus, I'pynnoBeie
IpoOJIEeMHOE U3JI0KEHHE
[TpakTHyeckue 3aHATHS [Ipo6nemuoe U3JI0KEHUE,
I'pynnoseie
JIUCKYCCHSL.
JlaGopatopHble paboThI HccnenoBatenbckas paboTa [Tonrpynna
Jlexuun Jlexuuss -  BuU3yanm3auus, I'pynnoBeie
poOJIEeMHOE U3JI0KEHHE
[TpakTHueckue 3aHATHS [Ipo6nemuoe U3JI0KEHUE,
I'pynmoseie
JUCKYCCHS.
JlaboparopHblie pabOTHI HccnenoBatensckas paboTa [loarpynna
Jlexnun Jleknua - Bu3yanmsanus, I'pyninoBeie
poOJIEMHOE U3JI0KEHUE
[TpakTHyeckue 3aHATHS IIpo6nemuoe U3JI0KEHUE,
I'pymnmoseie
JIUCKYCCHSL.
JlaboparopHblie pabOTHI WccnenoBarensckas pabora [loarpynna

3.1. UaTepakTHBHBIC 00pa30BaTeIbHbIC TEXHOJIOTHHT
3aHsATUS B MHTEPAKTUBHOI opme B 00beMe:

- Jjexkiuu — 16 yacos;
- nmaboparopHble 3aHATHS — 16 Jacos.
- MpakTuyeckue 3aHsATHS — 16 yacos.

- JeKIuu — 4 Jacos;
- ;mabopaTopHbIe 3aHATUS — 6 JacoB.
- MpaKTUYECKHUE 3aHATUS — 6 4acos.

Ounas ¢popma 00yueHus

3aounasi popma o0yueHus

B uckimounTenbHbIX CITydasx NPUMEHSIETCSl AIEKTPOHHOE 00y4eHHE U JJUCTAHIIMOHHBIE 00pa3o-
BarenbHble TexHosoruu (D0 u JIOT), BKiIoYast MpoBeAeHNUE TEKYIIEro KOHTPOJIS YCIEeBAEMOCTH U
IPOMEKYTOYHON aTTecTalyu. Peannzanys nmporpaMMbl AUCHUILIMHEI ¢ Hcnoib3oBaHueM D0 u JJOT
OCYIIECTBIISIETCA TI0 YCMOTPEHHIO BEIYIIEro MPENoAaBarelisi ¢ y4eTOM TEXHMYECKUX BO3MOKHOCTEN
00y4aromuMXcsl ¢ UCIOIb30BAHMEM MPOrPAMMHBIX CPECTB, 00ECIEUNBAIOIINX IPUMEHEHUE AJIEMEH-
toB D0 u JIOT B MHCTHTYTE, IyTEM CUHXPOHHOTO ¥ ACHHXPOHHOI'O B3aUMOJIEMCTBHS, K KOTOPBIM MO-
T'YT OTHOCUTBCS:

- 3JIEKTpOHHAast HTHPOPMAITMOHHO-00pa3oBarenbHas cpefa Macruryra;

- TPYIIIOBast TOJIOCOBast KOH(pepeHIms B Meccenmkepax (Sunexkc.Meccenmkep, VK Teams);
- TPYIIIOBOM YaT B MecceH pkepax SAnnexkc.Meccenpkep, corpanbHoi cetn BKonTtakTe;
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- oHnaiiH BugeokoHpepenmus B Aunekc. Tenemocr;
- BUJICO3aIMCH JIEKIMI TIeJaroruueckux paboTHUKoB MHCTHUTYTA, pa3MeliéHHbIe Ha pa3InuHbIX BUJIE-
OXOCTHHTax (HampuMmep, Ha KaHajax MperojaBareiell) W/iii OOJIauHbIX XpaHWIHMIAX (Harpumep,
Sunexc. uck).

4. OHEHOYHBIE CPEACTBA JUISA TEKYHIEI'O KOHTPOJISI YCIEBAEMOCTH M
PE3YJIbTATOB OCBOEHUSA YYEBHOU JUCHUITJINHBI

4.1.BI/IL[LI KOHTPOJIS 1 aTTeCTaluu, (l)OprI OLHCHOYHBIX CPEACTB

Buner Kozap! nH- HaumenoBanue
No ce- | koHTpOJIA JIUKATO- paznena yueOHoU OneHoYHbIC CPEICTBA
MecTpa | U arTe- | pOB J0- JTUCIUTUTAHBI ®op- | Komuue- | Koa-Bo Heza-
OYH. | cTanuu CTH)KCHHUS (Moyms) Ma CTBO BO- BHUCHMBIX Ba-
(3a- | (BK, Tar, | xomme- MIPOCOB PHAHTOB
ouH.) | [IpAT*) TEHLIUN Y 3aJIaHAN
1 2 3 4 5 6 7
3 BK, OIIK- 5.2 | Pa3men - DieKTpoTex-
4) Tar, HUYECKOE MaTepHalIo-
[IpATt BEICHUE

Monyns 1 — Kimaccudukanust 31eKTpOTEXHUIECKUX MaTepra-
70B. OOu1Me cBOWCTBA TUAIIEKTPUUYECKUX MaTepHaJIOB

Jlaboparopusie pabotel | YO-1 2 He menee 10
I1P-2

[TpakTuueckue 3ansatus | YO-1 2 He menee 10
I1P-2

Monyne 2 — DieKkTpudeckue XapakTepucTuku. DHU3MKO-

XUMHYECKHE U MCEXaHHYECCKHE CBOMCTBA SJICKTPOU3O0JIAIIUOH-

HBIX MaTCpHaJIOB

Jlaboparopusie paboter | YO-1 2 He menee 10
I1P-2

[Mpaktuueckue 3anarust | YO-1 2 He menee 10
I1P-2

Monyne 3 — TemuoBsie

9JICKTPUKOB. F83006p33HHe JUDJICKTPUKH.

(TepMUYECKHE) XapaKTEPUCTUKHU JIH-

Jlaboparopusie padoter | YO-1 2 He menee 10
I1P-2

[Tpaktnyeckue 3ansatus | YO-1 2 He menee 10
I1P-2

Monyne 4 — Xunkue audnextpuku. TBepaeromue u TBepable

JuneKTpuky. [lonumepst

VO-1

JlaGopatopHbie paboThI 2 He menee 10
I1P-2

[Tpaktuyeckue 3ansatus | YO-1 2 He menee 10
I1P-2

* BK — 6xoonoui konmpons, TAm — mexywas ammecmayus, IIpAm — npomesxcymounas amme-

cmayus

4.2. IlpuMepHbIe TEMBbI KyPCOBBIX IPOEKTOB (pPadoT)

He npenycMoTpeHsl.

4.3. [IpumepHbIe TeMbI pedepaToB

He npenycMoTpeHsl.
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4.4. TecTbl TeKyIIEr0 KOHTPOJIA
TecThl TEKYILIET0 KOHTPOJIS 10 pa3jaesy NPOBOAHUKOBbIE MATEPUAJIbI

['pynmoii BemecTs, y KOTOPOW 3alpelieHHas 30Ha OTCYTCTBYET, SIBJIAETCS TPyIIa
- IPOBOJJHUKHU
- IUBJIEKTPUKH
- IOJYTIPOBOAHUKH
- MarHUTHbBIE MaTEpUAJIbI
['pynmoii BemecTs, y KOTOPOM 3alpelleHHas 30Ha caMas IIUPOKas, ABIISIETCS Tpynna
- IPOBOJJHUKHU
- IUBJIEKTPUKH
- IOJIYIIPOBOIHUKH
- MarHUTHbBIE MaTEPHUAIIbI
K 0CHOBHBIM CBOWCTBaM MPOBOJIHUKOBBIX MAaT€PUAIOB OTHOCATCS ...
- IUNIACTUYHOCTh, MArHUTHAS IPOHULIAEMOCTh
- CWJIa TOKa, HAIPsI’KEHUE, MOILITHOCTh, CONPOTHBICHHE TepMO-IJ[C
- yieTbHas IPOBOAUMOCTD, TEMIIEPATYPHBINH KOOPPUIIMEHT yIeTbHOTO COMPOTHUBICHHUS,
tepmo-2/1C, npenes npoYHOCTH IPU PACTKEHUU
- TEIUIONPOBOJHOCTh, KOHTAKTHAsl PA3HOCTh NOTEHIMAJIOB, MIPEAEI IPOYHOCTH, TBEPAOCTD
OCHOBHBIM CBOMCTBOM IIPOBOJAHMKOBBIX MATEPHAIIOB SIBISETCS
- MAarHUTHAs IPOHULIAEMOCTh
- HU3KO€ Y/I€JIbHOE COMPOTHUBIICHNE
- BBICOKAsl TBEPJIOCTh
- BBICOKOE Y/IEJIbHOE CONPOTUBIICHHUE
AJFOMUHUH, UCIIOJIb3YEMBIN B 3JIEKTPOTEXHUKE, MAPKUPYETCS
- Ak 4
- Al
-Dss
- AE;
B cBepxnpoBosiiiee COCTOSHNUE HE IEPEXOAT Naxe NMpu HanOoJiee HU3KUX TeMIlepaTy-
pax, JOCTUTHYTBIX B HACTOSIIIEE BPEMS, METAJLIBI:
-Al, Mg, W
-Ag, Cu, Au
-Nb, Pb, Yn
-Zn, Sn, In
Hemerannnueckum npoBOJHUKOBBIM MAaTE€PHAIIOM SIBJISIETCH. . .
-KpEMHUHI
-)K€eJIe30
-rpaduT
-cepa
CaMbIM 37€KTPOIPOBOAUMBIM METAIIJIOM SIBIISIETCS
-CBHHEI]
-cepebpo
-BoJIb(hpam
-)KEJIE30
XapakTepHbIMU CBOMCTBAMH MEJIN SBJISIETCS. . .
-BBICOKAsI DJIEKTPOIPOBOIHOCTD
-BBICOKAsi TBEPJIOCTh
-HM3Kas IIJIOTHOCTH
-BBICOKAs yJIebHAas IPOYHOCTh
OCHOBHBIM CBIPBEM ISl IPOU3BOCTBA ATFOMUHUS SBIISIETCS



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

17

-KCJIC3HAK

“pyTi
-0OOKCHUTBI
-KyTPUT
AsroMuHUHN 13 OOKCHIOB MOJYYalOT ITyTEM
- 3JIEKTPOJIN3a
- JIOMEHHOH IIaBKU
CocrosiHue MPOBOIHUKA, MIPU KOTOPOM €0 JIEKTPUUYECKOE COMPOTUBICHUE CTAHOBUTCS
MIPaKTUYECKH PaBHBIM HYIIIO, HA3bIBACTCS
-KPUOTPOBOIUMOCTHIO
-MarHUTOIPOBOJMMOCTHIO
-CBEPXIPOBOAUMOCTHIO
-TIOJIIPU3YEMOCTHIO
CruiaBbl Ha OCHOBE OJIOBA M CBUHIIA OTHOCSITCS K ... PUIIOSM
-BBICOKOTEMIIEPATyPHBIM
-CpeIHUM
-MSATKHM
-TBEPJIBIM
K TBepibIM IPHUIIOSIM OTHOCHIT. ...
-ITA30 u I10C60
-Shu Pb
-M1 u M2
-[IMu62 u I[1Cp25
Jly>)xeHreM Ha3bIBAETCs MPOIIECC MOKPHITUS TOBEPXHOCTH METalIa TOHKUM CIIOEM. ..
-Al
-Pb
-Li
-Sn
[Ipu yBenuueHnu coaepkaHus MPUMECEH yI.. JIEKTPOIPOBOAHOCTh MEIH
- TIOBBIIIACTCS
- YMEHbIIIaeTCA
- YMEHBIIIAETCS UM YBEJIMUUBACTCS B 3aBUCUMOCTH OT BUJIa TIpUMECEH
- HEC U3MCHSETCS
JIist amroMUHUS XapaKTEPHbI
- HM3Kasl TEIUIONPOBOJHOCTh, BBICOKASI TBEPIOCTh
- HU3Kasl TUIACTUYHOCTH U DJIEKTPOIPOBOIHOCTh
- HU3Kasi KOPPO3UOHHAsI CTOMKOCTh, BBICOKAsl TPOYHOCTh
-HU3Kas TUIOTHOCTH, BBICOKAS AJIEKTPOIPOBOHOCTH
OCHOBHBIMHU TOKOTIPOBOSAIIMMY YaCTUIIAMHU B METAJJIaX SIBISIOTCS
- POTOHBI
- KaTUOHBI
- HEOHBI
- 3JIEKTPOHBI
B snexTponnTax OCHOBHBIMU TOKOITPOBOASIIIMMHU YaCTHUI[AMU SIBJI-CSL:
- DJIEKTPOHBI
- Snpa
- Helitponsl
- Uounr

Ywncrasg MCIb IIPUMCHACTCA B KAQUCCTBC MaTCpUalIa:
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22.

23.

24.

25.

26.

27.

28.

29.
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- DIEKTPOMEXAaHUYECKOTO
- AHTH(QPUKIMOHHOTO
- KoHcTpyknimonHoro
- JKaponpounoro
Yucras Meab NIPUMEHAETCS B Ka4€CTBE MaTepHara:
- DNEeKTPOTEXHUYECKOTO
- AHTU(QPUKIIMOHHOTO
- KonctpykunoHnHoro
- XKaponpounoro
JU1st I3rOTOBJICHUSI MATHUTHBIX OOMOTOK 3JIEKTPOBUTATENICH HCIIONB3YIOT MPOBOAA:
- Kabenn
- MarnutHble
- YCTaHOBOYHBIE
- OOMOTOYHBIE
[Tepuonuueckoe 3aMbIKaHHE U pa3MbIKaHHUE SJICKTPUYECKOH 1IeNu 00ecreunBat0T KOHTaK-
THI
- BCE
- CKOJIb3A1I1E
- LIEJIbHBIE
- pa3pbIBHbIE
Jis nony4eHust 0co00 YUCTHIX MPOBOJHUKOB HUCIOJIb3YETCSI METO/] IJIaBKU
- IOMEHHOH
- razoBou
- UHyKumoHHOM
- IyrOBOM
[Tpu yBenmueHnn coaepKanus MUHKA B (ayib(a) JaTyHsIxX
- IPOYHOCTH YMEHBILIAETCS, INIACTUYHOCTD YBEIMUNUBAETCS
- MPOYHOCThH YBEIMYUBAETCSI, IIACTUYHOCTh YMEHbIIIAETCS
- IPOYHOCTH U IUITACTUYHOCTh YMEHBIIAKOTCS
- IPOYHOCTH U TUIACTUYHOCTDH YBETUYUBAIOTCS
Bunom cBsI3u, XapakTEpHBIM JUIsl IPOBOJHUKOB 1-To pana, SBISETCS CBSI3b
- HOHHas
- KOBAJICHTHAsI
- MeTajsIn4yecKas
- OCTaTO4Has
KoHTakTHas pa3HOCTh MOTEHIIUAIOB ABYX MPOBOJIHUKOBBIX MAaTEPUAJIOB BBI3bIBAETCS pa3-
JUYHOU paboTON BBIXOJA
- HEUTPOHOB
- IPOTOHOB
- IOHOB
- DJIEKTPOHOB
OCHOBHBIM CBOMCTBOM IIPOBOJAHHUKOB SIBJISIETCSA CIIOCOOHOCTh
- IPOITYCKAaTh JJIEKTPUUECKHI TOK
- TEHEpUPOBATh NEKTPUUECKUE UMITYIIbCHI
- CO3J1aBaTh JIEKTPUUECKOE TIOJIE 3a CUET MPEJBAPUTEIBLHON IEKTPU3aLUN
- TIOJISIPU30BaTHCS
Y IpOBOAHMKOB 2-T0 po/ia OCHOBHBIMM TOKOIPOBOIALIMMH YAaCTULIAMU SIBIISIFOTCSL:
- DNEeKTPOHBI
- Snpa
- Helitponsl
- Monsl
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4.5. BapuaHTbl KOHTPOJbHBIX 321aHU I
He npenycmorpensl

4.6. Cnincok BONPOCOB K 3a4€Ty U IK3aMeHY

BOITPOCHI K DK3AMEHY
Koapl nu-
JUKATO-
Ne Bo- PpoOB 10-
Coaep:xanue pa3jena B IMIAKTHYECCKUX eIMHULAX
npoca CTHKEHM
KOMIIe-
TEHLUI
1 2 3
MNPOBOJAHUKOBBIE MATEPHAJIBI
1 B yem oTiinume cTpyKTypHOTO CTPOSHHS MaTEpPHUAIOB: IPOBOJIHUKOB, OTYIIPO- OIIK-5.2
BOJIHUKOB U IUAJICKTPUKOB?
2 KakoBbI MeXaHU3MBbI 3IEKTPOIPOBOAHOCTH MaTepHaoB M OCHOBHbBIE CBOMCTBA
MIPOBOJAHHUKOB?
3 KakoBbI OCHOBHBIC HANPaBICHUS M IPOTHO3BI PA3BUTHS AIIEKTPOTPOBOTHUKOBBIX
MaTepuanoB?
4 Uem 00yCIIOBJIEH U KaKUM 00pa30M IMPOUCXOIUT MEPEHOC dIEKTPHUECKUX 3apsi-
JIOB B POBOJIHUKAX NIEPBOTO U BTOPOTO poja’?
5 [epeuncnure Bce GakTOPhI, BIUSIONINE HA DIIEKTPUIECKOE COMTPOTHBIICHUE Me-
TAJJIMYECKUX POBOIHUKOB?
6 Kakum o6pazom u nouemy yzaenabHas 3JIEKTPUIECKasi IPOBOIUMOCTD U COTPO-
THUBJICHUE METAJUIMYCCKUX MPOBOAHUKOB 3aBHCAT OT TEMIIEPATYPHI?
7 Kaxum o6pa3zom u mouemy ynenabHast MeKTpUdecKast IPOBOAUMOCTH U COTIPO-
TUBJIEHUE METAJUINYECKUX NPOBOAHMUKOB 3aBHCAT OT MEXaHUUECKUX BO3JIEH-
CTBUU?
8 Kaxum o6pa3zom u mouemy ynenbHast MeKTpudecKast IpOBOAUMOCTH U COTIPO-
TUBJICHUE METAJUINYECKUX MPOBOAHUKOB 3aBHUCAT OT Pa3HOT0 poja mpuMecein?
9 o xakoil mpuyMHE ¥ KaKUM 00pa3oM pa3Mepbl IPOBOJHUKOB BIMSIOT Ha UX
DIIEKTPUYECKUE CBOMCTBA?
10 Kaxoit meTann siBAseTCs 2IEKTPOTEXHUUECKUM CTAaHIApTOM?
11 ['ie ncnop3yroTcs MaTeprabl BBICOKOTO COMPOTHUBIICHHS?
12 Uro xapakTepu3yeT TeMIepaTypHblii KO3 GHUIMEHT yIeIbHOTO 3JIEKTPUIECKOTO
COIIPOTHBJICHUS?
13 Kak paccuntsiBaeTcst TeMIiepaTypHbIid K0O3(QOUIMEHT yIEIBHOTO IIEKTPUIECKO-
T'0 CONTPOTUBIICHUS?
14 SBnsercs nu TemiiepaTypHbId KO3)(UIUEHT yAEIBHOTO CONPOTHBICHUS KOH-
CTaHTOH JUIsl MaTepHaja U nouemy?
15 KaxoBbl TpeboBaHUS K IPOBOJHIKOBBIM MaTepHaliaM BBICOKOW MTPOBOJAUMOCTH U
KaKHe MaTepHalibl COOTBETCTBYIOT UM B OoJibIleii Mmepe?
16 HazoBute yeTbipe MeTaiia JIydnx Mo 3JEeKTPUIeCKOH TPOBOAUMOCTH B MOPSIA-
K€ BO3pAaCTaHHs YJENbHOTO 3JIEKTPUYECKOTO COPOTHUBRIICHHS !
17 Kakwne npoBOIHUKH BBICOKOTO AJIEKTPUIECKOTO COITPOTHBIICHUS SIBIISTFOTCS
HaunboJee pacpoCTPaHEHHBIMU B 3JIEKTPUUECKON NPAKTHKE U B CHITY KaKHX
ocoOeHHOCTeH CBOMCTB?
18 KakoBbI OCHOBHBIE CBOWCTBAa OMMETAJUIMIECKUX MATEPUAIOB M 00JIACTH UX TIPH-
MEHEHUsI?
19 Kakune ocoOble TpeGOBaHUS U IO KAaKOW NPUYHHE MPEAbSBISIIOTCS TSl PEOCTATOB

U PE3UCTOPOB?
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20 B geM cyTh SIBICHHS XapaKTepU3yeMOro MOHATHEM "KPUITOIIPOBOIAMOCTE"?
Kakue matepuaisl 1 Mo Kakod NpUYUHE SBISIOTCS MEPCIIEKTUBHBIMHA KPHUIITO-
MIPOBOTHUKAMU?

21 KakoBbI BO3MOXHOCTH U IEPCIIEKTHBBI UCIIOJIb30BaHUS CBEPXIIPOBOJHHUKOB B
AIIEKTPOTEXHHKE, YTO CACPKUBACT MX ITUPOKOE MPUMEHEHHE?

22 B 1yeM ocoOeHHOCTH pabOThI ANEKTPOTEXHHYECKUX MAaTEpHUAIOB B KAUECTBE AJIEK-
TPUYECKUX KOHTAKTOB M KAKUM OCHOBHBIM TPeOOBaHMUSIM OHU JOJIKHBI OTBEYaTh?

23 [Tepeuncnure 1 MOSICHUTE HEOOXOAMMOCTD COOJTIOIEHHUST TPEOOBAHUI TTPEIBSIB-
JISIEMBIX K KOHTAaKTHBIM COSAMHEHHSIM METAJIOB?

24 [Nouemy MeTamnMyYecKkue CIIaBbl TUTIA TBEPABIX PACTBOPOB 00Ja1al0T 00Jiee BhI-
COKHM 3JIEKTPHUECKUM CONIPOTHUBIICHUEM, YEM YHCTHIC UX KOMIIOHEHTHI U KaKUM
00pa3oM OHO 3aBHCHUT OT COCTaBa CIuiaBa?

25 [Touemy mpu TemmepaTypHO# 3aKajike yAeIbHOE COMPOTHBICHNE METAILIIOB BO3-
pacTaeT, a IpHu OTKUTE - YMEHbLIAeTCsI?

26 [lepeuncnure 0COOEHHOCTH COEAMHEHHS U IPUCOECTNHEHNUS aTFOMUHUEBBIX MIPO-
BOJZIOB U MOSICHUTE MPUYUHBI X ONpeestonie?

27 Kakwue cBoiicTBa Meau ONpeenaoT MIMPOKOe MPUMEHEHHE B JJIEKTPO-
ycraHoBKax? YUTo xapakTepusyeT TepMHH "BofopoaHas 0oj1e3Hb Menu'"?

28 Kaxue TpeboBaHUs IPEBIBISIOTCS K MPUIOAM U (PIIFOCAM U 110 KaKUM TPUIH-
Ham?

29 [IpuBeauTe U3BECTHBIC BAM COCTAaBBI KEPMETOB, MX CBOMCTBA M 00J1aCTH ITpUMe-
HEHUsI?

30 YrneponHbli pe3ucTOp U NPOBOJIOUHBIN PE3UCTOP, U3TOTOBICHHBINA U3 HUXPOMA,
HUMEIOT OIMHAKOBOE HOMUHAJIBHOE COIIPOTHUBIICHHE. Pe3nCTOpHI MapamiensHo
BKITIOYEHBI 1I0J] HanpspbkeHueM. OIMHaKoBas TX MOIIHOCTH OYJIeT BBIJCTSATHCS B
HUX U TIOYeMy?

31 Onuiure METOb! IPUCOEANHEHUS ATFOMUHHUEBBIX U MEIHBIX KHJI IPOBOJOB K
3a)KMMaM annapaToB U MJIAHOK?

32 OnuimTe TEXHOJIOTHH BHITOTHEHNSI OKOHIIEBAHHUSI MHOTOIIPOBOJIOYHBIX aJTFOMH-
HHUEBBIX )KHJI IPOBOJIOB ONPECCOBAHUEM U ra30BOi CBapKOi?

33 [lepeuncnure 1 NOACHUTE MPEIbSIBIsEMbIE TPEOOBAHHUS K HEMETAIUTNIECKUM
MPOBOJJHAKAM U 00JIaCTsIM UX MPUMEHEHHUS B 3aBUCUMOCTH OT CBOHCTB?

34 [o kakuM IpUYMHAM yJETBHOE COMPOTUBIICHIE METAIIIOB YBETTMYUBACTCS C T0-
BBIILICHUEM TEMIIepaTyphl?

35 UYewM ormpenensiercs NEPexoqHOE CONMPOTHUBICHHE KOMMYTHUPYIOIIMX KOHTAKTOB, U
KaKOBBI METO/IbI €0 MUHUMHU3AITUH?

36 [Nepeuncnure 0b1acTH MPUMEHEHHUS IPOBOJHUKOB ¢ MUHUMAJILHBIM TEMITEpa-
TYPHBIM KO3 (GHUIHUEHTOM YIUIMHEHHSA?

37 Kakne ocoGeHHOCTH CBOICTB 07aropoAHBIX METAUIOB ONPEAEIISIIOT UX IIpUMe-
HEHHE JIJIs1 KOMMYTHPYIOIIMX KOHTAKTOB M B YeM OCOOCHHOCTH NMPUMEHEHNs?

38 Kakne KoMIo3uIIMOHHBIE MaTEPUAIIBI IPUMEHSIOTCS JUII KOMMYTHPYIOIINX KOH-
TaKTOB, B YEM HX MIPEUMYIIECTBO U HEAOCTATKH MEPe]] METAIUINIECKUMHU KOHTAK-
TaMu?

39 Onuimre TEXHOJIOTHH TPUMEHEHUS] TEPMUTHOM U TEPMUTHO-TUTEIILHOMN CBapKH
MIPOBOJIOB?

40 BreinmumnTe u naiite cpaBHUTENBHBIN aHanu3 BenuurHaM p U TKp onpeneneHHbIx
METaJUIOB U CIIJIaBOB?

41 B kakux ciydasx ¥ Kakue MPHUIOHN TOJDKHBI IPUMEHSTHCS MPH marke?

42 KakuM 0cHOBHBIM TpeOOBaHUSM JIOJKHBI OTBEYATH CIUIABBI BEHICOKOTO OMHUYe-
CKOT'0 COITPOTHBJICHHUS M KAK OHU PEaIM3yIOTCS Y OTAENbHBIX MaTepraioB?

43 UYto XxapakTepu3yeT U Kak paccuuTbiBaeTcs uncio Jlopenma'."

44 [NepeuncnuTe 1 NOSCHUTE CBOWCTBA CTAIN CIEPKUBAIOIIHE €€ NIMPOKOE MPpUMe-
HEHHE B KQU4eCTBE MPOBOJAHUKOBOTO MaTepraia?

45 Kakne mogudukanuu yriieposia UCIONb3yIOTCS B SMEKTPOTEXHHUKE U IS KAKUX

nenen?




21

46 Kak kmaccuuiupyroTcst MPOBOAHUKOBBIC MaTepHaIbl?
47 KakoBbI OCHOBHBIE XapaKTEPUCTHKH NPOBOAHUKOBBIX MaTepHaIoB?
48 B uém 3akirouaercs CyIHOCTD SIBIICHHS CBEPXIPOBOJUMOCTH U KaKHe MaTepua-

JIbl IPUMEHSIOTCS U1 U3TOTOBJICHHSI CBEPX- U KPUOIIPOBOJHUKOB?
49 Kakue criaBbl BBICOKOTO CONPOTHBICHUS HanOoJIee MMPOKO IPUMEHSIOTCS B

AIIEKTPOTEXHHKE U IS KaKUX LeJei?
50 J7ist KakuX 1eJieid UCTIONIB3YIOTCSl MaTepUallbl HAa OCHOBE 0JIarOpOTHBIX U Heba-

TOPOAHBIX METAJIOB?

JUIJIIEKTPHYECKASA IPOHULHAEMOCTD

51 B uém ¢uznueckas cynHoCTh NOSAPU3ALIH AUIIIEKTPUKOB? OIIK-5.2

Kakue gusnueckre MexaHU3MBbI MOJSIPU3ANKA HanOoJIee THITNYHBL JJ1s1 IUDIICK-
52 TPUKOB M B YEM WX CYIIHOCTBH?
53 Uto Ha3bpIBaeTCs (XapaKTepPHU3yeT) TUIIEKTPHIECKON MPOHUIIAEMOCTHIO?

[MosicHuTE pa3HUIy MEXAy TEPMUHAMU «OTHOCUTEIIbHAS AUAIIEKTPUIECKas TIPO-

HUIIAEMOCTBY, «IUAIIEKTPUIECKasi IPOHUIIAEMOCTbY, «abCOMIOTHAS IUIIIEKTPHU-
54 YyecKasi IPOHUIIAEMOCTBY.
55 B uém 3axirodeHa Gpusndeckas CymHOCTh AUAIEKTPUIECKUX TOTEPH?

[ponmmoctTpupyiite NpUMEPOM BaKHOCTH [T IPAKTHUECKOTO UCIIOIB30BAHUS
56 JIMDJIEKTPUKOB TAKOTO MapaMeTpa, Kak AUAIEKTpHYecKas NPOHUIIAEMOCTb.

Kak 3aBucuT guaiexkrpuyeckas MPOHULAEMOCTh U YIOJI AM3IEKTPUYECKHX I10-
57 TEPh OT TEMITEPATYPHI?

Kakoe BnusiHEE OKa3bIBAIOT BIAXKHOCTh Ha YToJl TUJICKTPHUUECKUX TTOTEPh U JIU-
58 ANIEKTPUUECKYIO TPOHUIIAEMOCTh JICKTPOU30JISIIMOHHBIX MATEPHAIOB?

[Touemy u KakuM 00pa30M 3aBHUCAT €, U tZ0 OT YaCTOTHI IPUIIOKEHHOTO HAIPs-
59 KEHUS?

N300pasure BEKTOPHYIO JHarpaMMy TOKOB B IMAJIEKTPUKE C TOTEPSIMHU B 00BsIC-
60 HUTE CYIIHOCTH tgo.

B cuity, Kakux CBOWCTB €, U tgd CUNTAIOTCS BAKHEHIIMMHU XapaKTePUCTHUKAMHU
61 JIEKTPOU3O0JSIIMOHHBIX MaTepHaoB?

[o xakuM pU3HAKaM JAMAIEKTPHKH NOAPA3ACIIFOTCS Ha OJSPHBIE M HETIOJISIP-
62 Hble? KakoBa pa3sHHIIa MX OCHOBHBIX CBOWCTB?

[Touemy ycnoBus pabOThI AUAIEKTPUKA I10/1 IEPEMEHHBIM HANPSKEHUEM CUHUTA-
63 10TCs1 0oJiee TSDKENBIM, YEM NP OCTOSHHOM HAIIPSKEHUH?

Kakwue 3HaueHus A5 TUATIEKTPUKOB PA3ITUYHBIX THIIOB MOKET MPHHAMATH OTHO-
64 CUTeNIbHAs IUANIEKTpUYecKas MPOHUIIAEMOCTh U oyemMy?
65 Uro Takoe: " moOpOTHOCTH M3 ¥ O 4YEM OHA CBUJIETEIHCTBYET?

Ot 4ero 3aBUCST NOTEPU SHEPTHU B U30JIALUH, U KaKie (PaKTOPbl YBEIUYUBAIOT
66 ux?

UYeM 00BsCHSIETCS 3aBUCUMOCTB tg0 OT BIQXKHOCTH AJIEKTPOU3O0JISIIIMOHHOTO Ma-
67 Tepuana?

KakoBa 3aBHCHMOCTb € OT 4YaCTOThI IPUIIOKEHHOTO HANPSDKEHUS U B UEM MIPH-
68 YUHA SBJICHUS?

B uém 3akrodaeTcst CyIHOCTh a0COPOLKU TBEPABIX TUIICKTPUKOB, U KAKOBBI
69 NPUYHHBI €€ BbI3bIBAIOLINE?
70 YeM 00yCIIOBJICHO OTIMYHME CBOMCTB MOJSIPHBIX U HE TOJSIPHBIX AUAIECKTPUKOB?

YeM 00yCIIOBIIEHO OTIIMYHE 3aBUCUMOCTEH t20 U €. OT YACTOTHI MPHIIOKEHHOTO
71 HaMPSDKEHUS 17151 TIOJSIPHBIX M HEMOJISIPHBIX AMAJIEKTPUKOB?

B uém 3akimrouaercs oTpuuatenbHbi 3p ekt 3aKpuTHUeCKO HOHU3ALNY - U~
72 JJEKTPUKOB?
73 OT 4gero 1 KakuM 00pa3oM 3aBHUCST MTOTEPH SHEPTUHU B H3OJSIHIH?

[To kakoii mpuYMHE B Ka4€CTBE XapaKTEPUCTUKH JUIICKTPHICCKHUX ITOTEPh UC-
74 MOJIb3YETCsI UIMEHHO TPUroHOMeTpHuecKas pyHkuus tgd yria 6?

KakoBa npupoa n MexaHn3Mbl 00pa3oBaHMsl CBOOOAHBIX HOCUTEINIEH 3apsa0B B
75 TUDJICKTPUKAX ?
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Kakumu NpUYXMHaAMHU BbI3BAHBI JUDJICKTPUICCKHUE ITOTCPU B DJICK-

76 TPOU3OJISIIIMOHHBIX MaTepuallaX U B3aHMOCBSI3aHbI JIH OHU?

OOBsicHUTE pa3HUILYy B CTPYKTYPE 3aBUCUMOCTH OT YacTOThI IPHI0KEHHOTO
77 HaNpsDKEHUS! VI NOJBIPHBIX M HE TOJIAPHBIX AUIEKTPUKOB.
78 O06pacHuTe mpuHIHN n3Mepenns tgd mo cxeme [llepunra.

Kak n3MepuTh OTHOCUTENBHYIO AUAIIEKTPUIECKYIO IPOHULIAEMOCTh 00pa3ua au-
79 AJIEKTPUKA NPOU3BONBHON HOPMBI?
80 KaxoBa mpakTrdeckasi 3HaYMMOCTh U3MepeHwi tgd u €.? [losicHuTe mpruMepamm.

OT KakuX OCHOBHBIX ()aKTOPOB 3aBHUCAT MIOTEPH FHEPTUH B AIEKTPUIECKOI U30-
81 JISIIUU M KaKUM 00pa3om?

Uro xapakTepu3yloT tgd U € ,M KaKoBbI HanboJee o0IIre 3aBUCUMOCTH UX OTIpe-
82 aessonye?
83 [lepeuncnure 1 galiTe KPaTKyIO XapakTEPUCTHKY METOIAM U3MEPEHHUsI &, U tgd.

Kakum 0Opa3om paccuuThIBaeTcsl 1 u3MepsieTcs tgd st 00pa3oB AUANEKTPH-
84 KOB IJIOCKO# hopMBbI?
85 Kaxum 06pa3zom m3mepsieTcs tgd )KUIKAX TUIIEKTPUKOB?

B uéM OTIMYHS B OTPEACIeHHH tg | &, npu gactoTax 50 I 1 yactorax 400-10°
86 I'u?

[IpuBeauTe mapaaienbHyIO U MOCIEI0BATENbHYIO SKBUBAICHTHYIO CXEMBI JIH-
87 AJIEKTPUKA U COOTHOIIESHUS MEXKAY X MapaMeTpaMHu.

KUIAKHUE JTUIJIEKTPUKHA

88 Knaccudukanus KuaKkux JU3JICKTPUKOB. OIIK-5.2
89 O0s1aCTh MPUMEHEHUS YKUJKUX TUIJICKTPUKOB,

Urto noHuMaeTcs MoJi MOHATHEM "BS3KOCTh" U 4eM 00ycIIOoBIIeHa €€ BaKHOCTh
90 KaK XapaKTePUCTHKH IEKTPOU3OISIIMOHHOTO MaTeprana?
91 Jaiite onpeseneHue TepMUHY «IHMHAMHYECKAsl BA3KOCTHY.
92 JlaiiTe onpenieneHue TEPMUHY «KHHEMaTHYeCKast BA3KOCTHY.
93 Enunuiier u3mepenust BI3KOCTH.
94 Uro Takoe [lackanb«cexyHna, [la-c?
95 UT0 MoOHUMAETCs OJT MOHSITHEM "TEKY4YeCTb»?

Kakwue cBOHCTBa 2NIEKTPOU3OIISIIUOHHBIX MAaTEPHAIOB XapaKTEPU3yIOT KHHEMa-
96 THYECKAasl, TMHAMWYECKAs U YCIIOBHAS BA3KOCTH?

Kakum 06pa3zom BA3KOCTH TpaHCPOPMATOPHOrO Maciia BIHMsIET Ha paboTy TpaHC-
97 dhopmaropa?

Kakwue meTop1 1 mprOOPHI MPUMEHSIOTCS AJISl ONPE/ICIICHUS BA3KOCTH KHUIKAX
98 JIUDJICKTPUKOB?

KakoBa 3aBHCHMOCTb CTETIEHH BA3KOCTH XKHUIKUX AUIIEKTPUKOB U €T0 CIOCO0-
99 HOCTH IIPONUTHIBATH IOPUCTHIE JUIIEKTPUKH?

[Toyemy HEOMYCTHMO B KA4ECTBE AIEKTPUICCKOHN N30IISIIHA IPUMEHSTh Macia
100 ¢ BsA3KOCThIO Oosee 4 - 4,5 °O npu T-20°C u menee 1,6 - 1,8 °O nipu 50 °C?

OOBsicHUTE IPUYHMHY [TOBBIILIEHHUS BA3KOCTH MaceJ IIPH OXJIAXKICHUU U MOHSATHE
101 "X0JIOJIOCTOMUKOCTBE".
102 OnuimTe COOTHOMIEHUE MEXK/TY SIMHAIIAMH BSI3KOCTH.

UYeMm o0bscHSIETCS HEOOXOAUMOCTh OTIPEJICIIEHUS TOTO UIIK HHOTO BUJIa BS3KO-

ctu? Kakas U3 HUX, Ha Balll B3I, ¥ ToYeMy HauboJiee MOJHO XapaKTEepHU3yeT
103 CBOMCTBA KHUJIKHX JUIIEKTPUKOB?

[Mouemy 1 KakuM 00pa30M 3aBHUCAT DIEKTPOU3OJISIIHOHHBIE CBOMCTBA HKHUIKUAX
104 JTUDJIEKTPUKOB OT TEMIEepaTyphl?

Kakum 00pa3zom BA3KOCTB JKHIKMX AUDIIEKTPUKOB BIUSIET Ha pabodHe XapakTe-
105 PUCTHKH JIEKTPOTEXHUUECKHUX YCTPOMCTB?

[Mouemy y TBEpIBIX TUIIEKTPUKOB, IPOIMTUTAHHBIX JIEKTPOU30JISIIMOHHBIMU
106 KHJIKOCTSIMH, YBEJITMUUBACTCS QJIEKTpHUYecKast MPOYHOCTH?

[Touemy npu UCTIBITAHUM HA TPOOOH KUAKUX JUIIEKTPUKOB MEPBBIA ONBIT HE
107 yUUTBIBaeTCS?
108 Kaxue npoBepky BKIIIOYEHBI B IEpeUeHb UCTIBITAHUN 0 cXeMe " COKpaIeHHBIN
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aHann3" JKUIKUX AUJIEKTPUKOB?

[Nouemy MUHMMaJIBbHOE HANPSDKEHUE MTPOOOS TPAHCPOPMATOPHOTO Maciia MPHX0-
JUTCS Ha TeMIlepaTypbl Onuskue K °C U Bo3pacTaeT Kak Ipy CHW)KEHUH TeMIIe-

109 paTyphl, TaK U TP €€ YBEINYCHUN?

Ot xakux (akTOpoB 3aBUCUT NIEKTPUUYECKAs IIPOYHOCTD KUAKAX TUIEKTPHU-
110 KoB?

[Touemy ¢ pocTom 0ObeMa U TIIOIIAAN KUAKOTO TUAIIEKTPUKA, HAXOISIIETOCs B
111 AJIIEKTPUIECKOM I10JI€, €r0 TPOOUBHOE HANPSDKCHUE CHUKACTCS?

KakoB MexaHn3M 3JeKTPOIIPOBOJHOCTH KUAKUX 3JEKTPOU3OIIAIMOHHBIX MaTe-
112 pHaJoB U B 4YéM ero 0coOeHHOCTH?

[Mowemy 1 Ta3000pa3HBIX M KHUIKUX JHAIECKTPUKOB YACIEHOE TOBEPXHOCTHOE
113 COIIPOTHBJICHNE OOBIUHO HE paccMaTpuBaeTcs?

I'A30OOBPA3HBIE JUDJIEKTPUKHU

Kak 3aBHCHT 3IieKTpruiecKast MPOYHOCTh T'a3a OT PAacCTOSTHUS Mexay aiekrpona- | OIMK-5.2
114 MU, uX (OPMBI, TaBICHUS U TEMIIEPaTyphI?
115 Urto Takoe npoOoi 3JCKTPOU3O0JSIIMOHHBIX MATCPHAIOB?
116 Uto Takoe 3NeKTpHyYecKas MPOYHOCTh AMEKTPOU3OIISIIMOHHBIX MaTepHaIoB?

Ot kakux (pakTOPOB 3aBUCHT JIEKTPUUECKAs IPOYHOCTh ra3000pa3HbIX AUAIICK-
117 TPUKOB?
118 Kak sanexTpuyeckast IpoOYHOCTh AUAIEKTPUKOB 3aBUCUT OT TEMIEPATyphI?

Kak snexktpudeckas IpOYHOCTD AIIEKTPOU30JISIIIMOHHBIX MAaTEPHAaIOB 3aBUCHT OT
119 4acTOTHI IEPEMEHHOT0 TOKa?

[ToyemMy ¢ pOCTOM TOJIIIUHEI HIIEKTPOU3OISAIIOHHOTO MaTepHaa ero 3JIeKTpuye-
120 CKasl MPOYHOCTh CHM)KAeTcs1?
121 MoxeT 11 Ipou30iTH poOoH (AeKTpuiIecKkuii) Bakyyma?

[Nouemy amekTpryecKas MPOYHOCTH TBEPIBIX AINEKTPOUIOISIIUOHHBIX MaTepra-

JI0B (IIpY HOPMAJIBHBIX YCJIOBUSIX) BBIIIE, YeM Yy )KUAKUX, & )KUAKHX - BBIIIE, YeM
122 y ra3000pa3HbIX?

Kak BiusieT moyisipHOCTh 3JIEKTPOJIOB Ha BEMYHHY TPOOUBHOTO HANPSDKEHHS Y
123 ra3000pa3HbIX AUAIEKTPUKOB?

[1pu onpeeIeHHBIX YCIOBUAX B Fa3000pa3HBIX AIEKTPOU3OISIIIMOHHBIX MaTe-
124 pHanax He MOXeT HacTYIUTh dJIeKTpudeckuil mpoboi? Kakue 3to ycnoBus?

Kakum 00pazom u mouemy 3JeKTprudecKasi MPOYHOCTh Ta30B 3aBHCHUT OT JaBlie-
125 HUs?
126 KaxoBbl HeftocTaTky 1a3000pa3HBIX TUAIIEKTPUKOB?
127 Ot Kakux ()akTOpOB 3aBUCHT JEKTPUUECKAsi IPOYHOCTH ra3oB?

Kakum 00pazom uzmMeHsieTcst aeKTprudeckas IPOYHOCTh BO3/IyXa MPH yBeIH4e-
128 HUU €T0 BIYKHOCTH?
129 HasoBuTe npoIeHTHBIH cocTaB OCHOBHBIX T'a30B BO3yXa?
130 UTto Takoe sreras (XMMHYECKHI cOCTaB)?
131 B yem paznua npo0osi B 0OTHOPOAHOM M HEOJITHOPOIHOM JIEKTPHUUECKOM T051e?

KakoB MexaHN3M 3JIeKTPOIIPOBOJHOCTH T'a3000pa3HBIX JUAIEKTPUKOB U B 4YEM
132 ero oco0eHHocTH?

[Touemy 11 ra3000pa3HBIX U XKUAKUX IUDIEKTPUKOB yIIEIbHOE TIOBEPXHOCTHOE
133 COIIPOTHBIICHNE OOBIYHO HE paccMaTpuBaeTcsi?

MEXAHUYECKHE XAPAKTEPUCTUKHU

UYeM ompenenstorcs TpeOOBaHUs, IPEIbSBISEMBIE K AIEKTPOU30IIIMOHHEIM Ma- | OI1K-5.2
134 TepHajaM NPaKTUKON M KAKOBbI OHU?

Urto moHUMaeTcs TO/1 TBEPAOCTHIO DIIEKTPOTEXHUIECKUX MAaTEPHAJIOB U B KaKHUX
135 clIy4yasix IpUMEHEHHsI OHa UTpaeT Hauboliee BaXKHYIO pOJIh?

B kakux eguHnnax uamepsiercs TBEpRocTh? [osicHUTE OTIMYKS ¥ B3aUMOCBSI3b
136 CBOMCTB UMU XapaKTEPU3YEMBIX.
137 [Nepeuncnure METOBI ONpe/ieeH s TBEPJOCTH U TIOSICHUTE UX CYITHOCTb.
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B uém npakTudeckast HIeHHOCTh 3HAHUS TaKUX XapaKTEPUCTHK JIEKTPO-

138 W30JISIMOHHBIX MaTEPHUANIOB, KaK yIapHasi BSI3KOCTh M XPYIKOCTh?

KaknM MexaHH4eCKUM HCIIBITAaHUAM TOABEPTAIOTCS AJIEKTPOU3O0JISIIIMOHHBIC Ma-
139 TepHaJIbl U C KAaKOH LENbI0?

[lepeuncnure MeToAp! ONpeneneHus! TBEPAOCTH U MaTEPUaIIbl AJIs1 KOTOPBIX
140 NPEANOYTUTENICH TOT WU UHOU METOI.

Kakue ucnpiTaHis MaTepHaioB BXOIAT B 00bEM ""MexaHHUeCKUX" U B 4EM UX
141 CYITHOCTB?
142 Ot yero u KakMM 00pa3oM 3aBUCUT MeXaHHUYEeCKasi IPOUYHOCTh TUIICKTPUKOB?

Kakue nienu npecneayoT MexaHU4ecKUe UCTIBITAHUS SIEKTPOU3O0IISIHOHHBIX
143 MaTepHaJIOB U, B YACTHOCTH, TOT WJIM WHOM WX BUI?

ITouemy npu pacuére TBEpIOCTH MIacTMacC Harpy3Ka NPUBOAUTCS B €AMHUIIAX
144 YCJIOBHOUW TTTyOMHBI BAABIUBAHUS?

Uro obmiero u B 4éM oTn4Me PU3NUECKON CYIIHOCTH XapakTePUCTHUK "yaapHas
145 BSI3KOCTB" M "XpymKOCTh"?

B 4ém npenmyIecTBa ¥ HEAOCTATKU PA3IMYHBIX METOJIOB ONpeesICHUs TBEPIO-
146 cTH?

TEPMUYECKHUE XAPAKTEPUCTUKHU

[Iepeuncnure Kaccel HArPEBOCTOMKOCTU U PUBEIUTE IPUMEPHI SJICK- OIIK-5.2
147 TPOU3OJSIIIMOHHBIX MAaTEPHUAIOB BXOSIINX B HAX

Kaxumu napamerpamu xapakTepHu3yloTcs TEpMUUECKHE CBOMCTBRA AJIEK-
148 TPOU3OJISIIMOHHBIX MAaTEPHAJIOB U B UEM MX CYUTHOCTH?

B uém mpakTudeckas Ba)KHOCTh TaKOH XapaKTEPUCTUKU ICKTPOU30JISLIUOHHBIX
149 MaTepHajoB, KaK TEIUIOCTOHKOCTH?

B 4éMm npakTHueckoe 3HaYCHHE TAKOTO MapaMeTpa Kak TeIIONPOBOIHOCTh U OT
150 4ero OHa 3aBUCHUT?

Urto Takoe "TemnoBoe crapeHue" 3IeKTPOU30IIUMOHHbIX MaTepuanoB? Kakue
151 (haKTOpHI U B CHITy KAKUX MEXaHU3MOB BIIHSIFOT HA €T0 CKOPOCTh?

Kakwne npakTrueckre 3Ha4eHUS UMEIOT TEMITEPATYPhI TEIIOCTOMKOCTH aMop(-
152 HBIX AMAJIEKTPUKOB U OT Y€ro OHHU 3aBUCHT?

Jist KakuX ciiydaeB HKCIUTyaTallly BayKHA TakKasi XapaKTepHCTHKA 3JIeK-

TPOHU3OJISILIMOHHOTO MaTepHaja Kak X0JI0JI0CTOMKOCTb, B YEM €€ CYyLTHOCTb U KaK
153 MIPOBOJIATCS UCIIBITAHUS?

KakoBbI MeTO/IBI OTIpeIeNieHHsT TEMITEPATY Pl pa3MsrdeHusl dIEeKTPO-
154 M30JISIIIMOHHBIX MATEPHUAJIOB U B Y€M HX CYITHOCTh?

3JI. MPOYHOCTDb

[Mouemy y TBEpIBIX TUIIEKTPUKOB, IPOIMTUTAHHBIX JIEKTPOU30ISIIMOHHBIMU OIIK-5.2
155 XKHUJIKOCTSIMH, YBEITMUMBAETCS] SIEKTPHUYECKasi IPOUYHOCTH?

Kak 3aBrcHT 3neKkTpruieckasi IPOYHOCTh TBEPABIX AUJIEKTPUKOB OT CKOPOCTH
156 MTOBBIIIIEHNS HAPSDKEHUS U ToueMy?
157 Uto Takoe mpoOoif IIEKTPON3OISITHOHHBIX MaTEPHUAJIOB?
158 Uto Takoe 3IEKTpUIECcKasi IPOYHOCTD HJIEKTPOU3OJISILIMOHHBIX MATEPHATIOB?
159 UYto Takoe «cOOCTBEHHBIH MPOOOH» HIEKTPOU3OIILMOHHOTO MaTepuaa?
160 Korja B AMnekTpuKax HACTyMaeT MMEKTPOTEIIIOBOH MpoOoii?
161 Korja B AudiekTpuKax HACTyMaeT HOHU3AIMOHHBIN TPo06oii?
162 Korna B AupinekTpruKax HaCTYMaeT 3JIEKTPOXUMUYECKIHA MPoOoi?

[Touemy B 3JIEKTPOM3OISILIMOHHBIX MaTepUaiax pa3InyaroT KPaTKOBPEMEHHYIO U
163 JUINTENBHYIO JIEKTPUUYECKUE MPOYHOCTH?

B 4eM cBuzIeTENHCTBYET KpHBasi 3aBUCUMOCTH ITPOOMBHOTO HAMPSIKEHUS OT JIJTH-
164 TEJIHHOCTH JIEHCTBHSI HAIIPSKEHUS ]
165 Ot Kakux (akTOpOB 3aBUCHUT HJIEKTPUUECKAs! IPOYHOCTH AUIIEKTPUKOB?
166 Kak snektpudeckas IpoYHOCTh AMANIEKTPUKOB 3aBHCUT OT TEMIIEPATYphI?
167 Kak snekrpudeckas IpOYHOCTD DIIEKTPOU30JISIIIMOHHBIX MAaTEPHAJIOB 3aBUCHT OT
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JaCTOTHI IEPEMEHHOTO TOKa?

Hoquy C pOCTOM TOJIIHWHBI 3JICKTPOU3IOJIINUOHHOI'O MaTCpUajia €ro 3JICKTpUic-

168 CKasi MPOYHOCTh CHIKAETCS?

[Touemy anexkTpuyeckas IPOYHOCTh MHOTHX AUAJICKTPUKOB IIPHU IOCTOSHHOM
169 HAIPSDKEHUH BBIIIE, YeM IIPU IIEPEMEHHOM?

[Touemy smekTpryeckasi MPOYHOCTh 3aBUCUT OT TUIOMIAAN TTOBEPXHOCTH 3JICK-
170 Tpoi0B?
171 KakoBbI HETOCTATKH KUIKHX TUAICKTPUKOB IT0 CPABHEHHIO C TBEPIBIMHU?

[Touemy npu UCTIBITAHUM KHUIKOTO AUIIEKTPUKA Ha IPOOOH MEKIY ONBITAMU
172 He00X0IMMa BBIICPIKKA BpEMEHH?

[Touemy smekTpuyecKasi MPOYHOCTH TBEPBIX ANEKTPOU3OISIIUOHHBIX MaTepra-

J10B (TIpY HOPMAJILHBIX YCIOBUSX) BBILIE, YEM Y )KUIKHUX, a )KUIKUX - BBIIIE, YEM
173 y ra3000pa3HbIX?

Kakue BUIBI 2JIEKTPUYECKUX Pa3psI0B BOZMOKHBI B ra3aX M KAKOBBI YCIOBHUS HX
174 BO3HUKHOBEHHSA?

[Touemy anekTpuveckasi MPOYHOCTH HE ABISAETCS (PU3MUECKON XapaKTePUCTUKON
175 Marepuaia?

[Touemy B ra3000pa3HBIX 3IEKTPOU3OIISIHOHHBIX MaTEpUaAIaX B HEOAHOPOTHOM
176 MTOCTOSTHHOM DIIEKTPUYECKOM IT0JIe TIosiBIsieTcs 3exT monsprHoCcTH?

DnexTpudeckoe nepekpritue m3osaiun. [Ipusenure nmpumepsr. O0bsacHuTE Pu-
177 3MYECKYIO CYTh SIBJICHUS H YKAKUTE OTPHLIATEIHHBIN P QEKT.

B kakux quasnexTpukax (MOJSAPHBIX U HETIOMSPHBIX) IEKTPUIECKUH Tpo0oit
178 HACTYIAET MPH MEHBIIEM 3HAYS€HIH HATPSDKEHHOCTH MO U TIoYeMy?

SJIEKTPOU3OJSALINOHHBIE MATEPHUAJIBI

B 4éMm paznuuus MOHATHH JUANEKTPHK, IIEKTPOU30IALUOHHBIN MaTepuan u n3o- | OIIK-5.2
179 nsTop?

[Touemy y TBEPIBIX TUAIEKTPUKOB PA3IUUAIOT 00OBEMHOE U IOBEPXHOCTHOE
180 AJIEKTPUYECKHE CONPOTUBICHUSI U KAKUMH TPUYMHAME OHU O0YCIIOBJICHBI?

KakoBa posb 0XpaHHBIX 3JIEKTPOIOB MIPU U3MEPEHHUH YAETbHBIX CONPOTUBICHUI
181 AIEKTPOHU3OISIIUOHHBIX MATEPHAIIOB?

KakoBbI MeXaHH3MBI AJIEKTPOIPOBOTHOCTH TBEPBIX AEKTPOU3OISIIIMOHHBIX Ma-
182 TEpPHAJIOB M KAKOBHI MPUYMHBI X ONpeesonue?

KaknMu npruunHaMu BBI3BIBAETCS MOBEPXHOCTHAS HJICKTPOIIPOBOIHOCTH TBED-
183 JBIX DJIEKTPOM30JSIIMOHHBIX MAaTEPHaJIOB M KAKOBBI METO/IbI €€ YMEHbLICHUS?

[Mouemy ynenbHas 3JEKTpUUECKAs TPOBOJUMOCTD MOISAPHBIX AUAIEKTPUKOB MPH
184 PaBHBIX YCIOBUSX BBIIIE, YeM Y HEMOJSIPHBIX ?

Kaknmu nokazarensiMu XapakTepu3yeTcsl 3JeKTPOIIPOBOJHOCTD JIEK-

TPOU3OJSIIMOHHBIX MaTepuanos? [IpuBeanTe u nosicHuTe pacyéTHbIC 3aBU-
185 CHUMOCTH.

CripaBesTUB JU JUIS DJIEKTPOU3OIISIIIMOHHBIX MaTepraioB 3akoH Oma? [Ipusenu-
186 Te 000CHOBaHUE.

Ot kakux (akTOPOB M KAKMM 00Pa30M 3aBHCHUT yJIeJIbHAsI AJIEKTpHYecKast MPOBO-
187 JUMOCTB Pa3INYHBIX AMIIEKTPUKOB? (TMOSICHUTE MPUMEPAMH).

Kak BiusieT BIaXXHOCTh Ha IUDIIEKTPUYECKHE CBOMCTBA 3JIEKTPOU3OIISIIMOHHBIX
188 MaTepHaoB (ra3000pa3HbIX, JKUAKHUX, TBEPABIX)?

Kakum oOpa3om Biara nomaziaeT B 3JIEKTPOU30JIALIMOHHBIE MaTepUaIbl, U B Ka-
189 KOH (hopMe OHA MOXKET B HUX HAXOJAUTHCA?

KakuMm 00pa3zoM BIHSIOT IPUMECH H 3aTrpsI3HEHNE Ha YCIBHOE SIEKTPHYECKOe

COIIPOTHBIICHNE 3JIEKTPOM3OJSILIMOHHBIX MaTepuanos? [Ipousmoctpupyiite
190 IpUMEpaMH.

Uro xapakTepu3yeT y/elnbHOE BHYTPEHHEE COMTPOTHBIICHUE, U JIUIsI KAKUX JTU-
191 JNEKTPUKOB OHO OMPEEISETCs], ¥ 0 KAKUM MPHIUHAM?

B uém npakTuueckasi 3HaYMMOCTh YAEIHHOTO BHYTPEHHETO CONPOTHBIICHHUS CIIO-
192 UCTBIX AUVIEKTPUKOB? OTBET NPOMJUIIOCTPUPYHTE IPUMEPAMHU.
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QHCKTPOIH:I KaKNX KOHCTPYKTHBHBIX THUIIOB IIPUMCHAIKOTCA JJI1 OIIPEACTICHUA
YACIBbHBIX 3JICKTPUYCCKUX COHpOTI/IBHCHI/Iﬁ I[I/IBJ'IGKTpI/IKOB? OtBetr IPOUJIIIIO-

193 CTPUPYHTE 3CKU3aMH JBYX, TPEX U YCTHIPEX HJIEKTPOIHBIX CXEM H3MEPEHUSI.

Kakum 006pa3zoM B TPEXINEKTPOIHOM HCIIBITATEILHOM YCTPOICTBE IPOUCXOANUT
194 pa3JelieHre TOKa CKBO3HOM MPOBoAUMOCTH Ha v, Is?

Kakune msmepurenbHbie TpUOOPHI UCTIONB3YIOTCS AT IPSMBIX M KOCBEHHBIX U3-
195 MEpEHUH IIIEKTPUIECKOTO COMPOTHUBICHUS THAICKTPHUKOB?

B 4ém npakTuueckast LEHHOCTb U3MEPEHUS YIAEIbHBIX JIEKTPUIECKUX COIIPO-
196 THUBJIEHUH IEKTPOU3OIISIIMOHHBIX MaTepHaIoB?

KakoB MexaHH3M 3JEKTPONPOBOJHOCTH YKUIKUX U ANEKTPOU3OSILUOHHBIX MaTe-
197 pHUAJIOB U B 4€M €ro 0COOCHHOCTH?

Ilo xakuM npuUYMHAM pa3Mepbl ANEKTPOAOB VIS ONIPEACTICHHUS COIIPOTHBIICHUS

3NEeKTPOon30IIMOHHBIX MaTepranioB ' OCTupytorcs. [IpuBeante npumep cooT-
198 HOIIICHHUS pa3MEPOB ANEKTPOAOB MPH TPEXIIEKTPOIHON CXEME U3MEPEHHUSL.

KaxoBbI myTH 1 METO/IbI HOBBILIEHUS YACIBHOTO IOBEPXHOCTHOI'O CONPOTHUBIIE-
199 HUS TUAIEKTPUKOB?

KakoBbI yTH 1 METO/IbI IOBBILICHHUS YACTHHOTO OOBEMHOTO COMTPOTHBIICHHS
200 JIUDJICKTPUKOB?

KakoBbI yTH 1 METOIbI OBBILICHUS YAECTIBHOTO BHYTPEHHETO CONPOTHBICHUS
201 JUDIIEKTPUKOB?

[No kakoii mpuyrHE 1 KaKUM 00pa30M NP MOCTOSHHOW TeMITepaType CKBO3HON
202 TOK YTE€YKH 3aBUCHUT OT NPHJIOKEHHOTO HANPSKEHUs?

[Touemy npu npUIOKEHUH K 00pasIly JIEKTPOU30JSIIMOHHOTO MaTepraa 3JeK-

TPUYECKOI'0 HANPSHKEHMUS, TOK YTEUKH B HAUAIbHBINA IIEPHOJ BBILIE, YEM YCTaHO-
203 BHBIIHIACS?

Bo03M0OXHO IT1 cylIecTBOBaHHE HJICAIBHOTO 3JIEKTPOU3OIISIIHOHHOTO MaTeprana?
204 Ecnm "ma", To A5 KaKWX MaTepHaIoB U IPU KaKUX YCIOBHUSIX?

[Touemy 11 ra3000pa3HBIX U XKUAKUX IUICKTPUKOB yIEIBbHOE ITOBEPXHOCTHOE
205 COIIPOTHBJICHHE OOBIYHO HE paccMaTpUBaeTCsi?

[o kakuM IpUYMHAM yJENTbHOE TIOBEPXHOCTHOE CONPOTUBIICHHE TOJISIPHBIX JH-
206 AIIEKTPUKOB OOBIYHO HIDKE, Y€M HETIOJISIPHBIX ?

KakoBsl TpeboBanus, npeapspisieMble K 00pa3nam TBEPIABIX JUIIEKTPUKOB Pa3-
207 JTUYHON GopmEbl Iipu ompeaeneHnd Rv, Rs?

KakoBbl ocobeHHOCTH TpeOOBaHUil, IPEABSBIIEMBIX K 00pa3iaM 1 AJIEKTPoaaM
208 [IPY U3MEPEHHUU CONPOTUBICHUH AIEKTPOU3OJSIIMOHHBIX MIEHOK?

KakoBbl TpeOoBaHts K M3MEPUTEIBHBIM STUEHKaM 1 00pa3laM KUIKUX JUIJICK-
209 TPHUKOB MPH ONPEICIICHUU UX YACIbHOT0 00BEMHOIO CONPOTUBIICHHS?

KakoBbI yc10BuUs TOATOTOBKY K UCTIBITAHUSM 00Pa3LOB UIIEKTPUKOB M KaKHe
210 IIEJTH TP STOM Pean3yroTcs?

B 4éM CyIIHOCTh ¥ OTIMYMS TAKUX FAJIbBAHUYECKUX METON0B U3MepeHus Rus,
211 KaK: HEMOCPEICTBEHHBIH, CPaBHEHUS, 3apsIKH KOHJIeHcaTopa?
212 UeM OTIMYAIOTCS AKTUBHBIC AUAJICKTPUKHA OT OOBIYHBIX?

MATHUTHBIE MATEPUAJIbI

213 Kak knaccupunmpyroTcsi MaTeprajbl 10 MAarHUTHBIM CBOMCTBaM? OIIK-5.2
214 KaknMu mapaMeTpamu XapakTepHU3YIOTCsl MarHUTHBIE MaTepUalbl?
215 Kaxue moTepn BO3HHKAIOT B MAarHUTHBIX MaTepragax?
216 Kak cBsizana 1oMeHHas CTPYKTypa ¢ OCHOBHOM KpMBOW HaMarHWYUBaHUS?
217 Kaxue marepuansl OTHOCSTCS K MATHUTOMSITKAM ?

Kakne maruutHble MaTepuaibl UMEIOT BBICOKOE 3HAYEHWE MarHUTHOM MPOHUIIA-
218 €MOCTH ¥ MHIYKITNY HACBHIIECHUS?
219 Kakoli cTpyKTypoil M KakuMH CBOWCTBAMH 00JIQIal0T MArHUTOMSITKHE (eppHThI?
220 KaxoBbl BaskHEHIIIME XapaKTEPUCTHKNA MarHUTOTBEPIBIX MaTEPHAIIOB?

Kakne marepuaisl 1711 TOCTOSIHHBIX MarHUTOB UCIIONIB3YIOTCS B 3JIEKTPOTEXHU-
221 ke?
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5. 1. OcHoBHas auTEeparypa

KoJsmmyecTBo
TI'on Hcnoab3yercs
IK3eMILISIPOB
Ne HanmeHoBanue | npu
Cemectp ABTOpBI
m\n MECTO HU3YyYCHUHN B Ha
MM pasieIon oubauorexke | kadenpe
1 2 3 4 5 6 7 8
1 C. H. Kone- | Koneco C.H. Mate- |M. : Beicmias mikona, 2007. - 535 c. : un. Jlon. M-Bom o6pa-
COB, puanoBefieHue U Tex- |3oBaHus u Hayku PD. - ISBN 978-5-06-005817-8 : 494-00.
. C. Kosie- | HOJOTUS KOHCTPYKIIU-
) Bcex pazne-
3(4) | cos. OHHBIX MaTEPUAJIOB: 50 7k3. 1
JIOB
VY4eOHuK 11 BY30B -
2-e u31., nepepad. u
JIOTI.
2 B. ®. Kap- | MarepuanoBeneHue. M. : Konoc, 2006. - 311 c. : mi. - (YueOHUKH U yueOHbIE T10-
MIEHKOB [H TexHomorus KoH- coOust AJis CTyeHTOB BYy30B. Jlon. M-BOM CeNbCKOro Xo3siii- Beex pasie-
3(4) | op.] CTpYKIIMOHHBIX MaTe- |cTBa PD. - ISBN 5-9532-0208-3 (xn. 2) : 225-00. HpB a 40 sKk3. 1
puasnoB: YueOHuk. KH. 0
2
3 Tumodeen, | Dnexkrporexuuueckue |CII6. : Jlanb, 2012. - 272 c. : ui. - (YueOHUKH 715 BY30B.
HN.A. MaTepHuaisl U u3nenus: |CrenuansHas auteparypa). Jon. YMO By3os P® no o6pa- Beex pasie-
3(4) yaeOHoe rmocoone 3oBaHmi0. - ISBN 978-5-8114-1304-1 : 520-08. - 520-08 HEB €130 oks. 1
4 I'punuenko | Koncnext neknuii mo  |CraBpomnous : bropo Hosocreit, 2020. — 195 c. : ui., Tadin. —
B.A MUCIUILIAHE «DJIEK- Pexxum noctyna: mo moAmnucke. — Beex pasie-
3(4) tpoTexHuueckoe mare- |URL: https://biblioclub.ru/index.php?page=book&id=700737 HEB A
pHaOBEICHUE) :
yuebHoe rmocobue



https://biblioclub.ru/index.php?page=book&id=700737

28

5.2. JlonoJIHMTEILHAS JIUTEPATypa

Hcnosan3yercs KosmmuecTso
Ne ABTOpbHI T'ox npu 3K3eMILISIPOB
m\n | Cemectp HaumenoBanue H MecTO U3y4YeHUH
B ounbamorexe |Ha xadenpe
U31aHUA pa3jiesioB
1 2 3 4 5 6 7 8
1 B. C. Kymnep [u | Marepuanosenenue. Ilpak- |Crapsiit Ockoin : THT, 2013. - 208 c. -
3(4) Ip.] TUKYM : y4eOHoe mocobue bubnuorp.: ¢.197. - lon. YMO By30B.| Bcex pasne- 15 5K3 1
- [Tpun.: ¢.198-207. - ISBN 978-5- JIOB '
94178-363-2 : 351-00
2 3(4) I'. B. Crenanuyk, | OnekrporexHuueckue mare- |DOI'OY BIIO AUT'AA. - 3epuorpan : Bceex pazne- 34 5K3 5
I1. B. 'ynses pHUalbl: KOHCIEKT JICKIIUN AUYT'AA, 2009. - 114 c. JIOB )
3 Crenanuyk I'.B., JlaGoparopHblil NpakTUKyM | DJIEKTPOH. JaH. — 3epHorpaj: A30Bo-
I'ynses I1.B., no auciuruiiae "Matepua- | UepHOMOPCKUI MHKEHEPHBIA UHCTH-
Vkpaunues M.M., | noBeneHue U TEXHOIOTUSA tyT ®I'BOY BO [lonckoii ['AY,
Yypkun A.E., KOHCTPYKLUMOHHBIX MaTtepua- |2018. — 170 c.: un. (yueOHUKH U
I'ynsesa T.B. 708" yueOH. mocoOus 1Jis CTyI€HTOB
BBICIIL. y4eOH. 3aBe/ieHui). — Pexxum Bcex pasne-
3(4) - 1
ncryma: JlokanbHas cetb bubnmnorexku JIOB
A30B0-YepHOMOPCKOTO MHKEHEPHOTO
uncturyra ®I'bOY BO JloHckoi
['AY. http://aunu.pd/files/2018-12-
07-504c8b58-e8b6-4eb1-883d-
b7971dfb1041.pdf

5.3. Ba3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTEMBbI U ApyIrue

HNHuTepHeT-pecypcsl

1. YHuBepcureTckas OMOIMOTeKa OHIaiH. DIeKTpOHHO-01OmmoTedHas cucrema — https://biblioclub.ru/
2. U3natenbctBo Jlanb. DnekTpoHHO-0MOMMoTedHas cucrema.— https://e.lanbook.com/

3. Hayunas snextponnas 6ubnuoreka eLIBRARY.RU — http://elibrary.ru

4. llenTpanpHas OubimoTeka 00pazoBarelbHBIX pecypcoB Munoopuayku PO. www.edulib.ru.

5. DnekTpoHHass HHGOpPMaIMOHHAsE 00pa3oBaTeNbHas cpesia MHCTUTYTA https://aunn.pd/

NudopmanuonHbie cipaBoOYHbIe CHCTEMbI M 0a3b1 JAHHBIX

1.ba3za manusix «ProQuest Agricultural and Environmental Science Collection» — http://www.gpntb.ru
2. ba3za nannbIX uzgarenscTBa Springer Nature «Poccuiickuii hona GyHIaMeHTaNBHBIX nccaenoBanuin» — http://www.rfbr.ru.



http://ачии.рф/files/2018-12-07-504c8b58-e8b6-4eb1-883d-b7971dfb1041.pdf
http://ачии.рф/files/2018-12-07-504c8b58-e8b6-4eb1-883d-b7971dfb1041.pdf
http://ачии.рф/files/2018-12-07-504c8b58-e8b6-4eb1-883d-b7971dfb1041.pdf
https://biblioclub.ru/
https://e.lanbook.com/
http://elibrary.ru/
http://www.edulib.ru/
https://ачии.рф/
http://www.gpntb.ru/
http://www.rfbr.ru/
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3. udopManmoHHbIi OpTal «HEpreTuka 1 IPOMBIIUICHHOCTH Poccumy - hitp:/Awww.eprussia.ru/

4. lleHTpasibHBIN 2JIEKTPOTEXHUYECKUi opTai - https://elektroportal.ru/page/5

5. Temarnueckue MpoQeccCHoHaNbHbIE 0a3bl JaHHBIX U HHPOPMAIMOHHBIE CIIPABOYHBIC CHCTEMBI(CBOOOIHBIN TOCTYIT)\MaTepHaIoBeIeHHE

http://og-ti.ru/biblioteka/tematicheskie-professionalnye-bazy-dannyh-i-informatsionnye-spravochnye-sistemysvobodnyj-dostup/materialovedenie
NudpopmaninoHHbIe TEXHOJIOTHH

DnekTpoHHas WHOOpPMALMOHHAsE 0Opa3oBaTeIbHas cpea MHCTUTYTa 00eCIeYrBaeT JOCTYI K y4eOHBIM IUIaHaM, pab0oduM MporpaMMaM JHCIIUTLIHH

(Momyieit), mporpaMmMaM IMPaKTHK, JIEKTPOHHBIM YY4eOHBIM H3JAHHAM W 3JIEKTPOHHBIM 00pa3oBaTEIbHBIM PecypcaM, yKa3aHHbIM B pabo4yMx Hpo-

rpaMMax JUCHHUILIHH (MOIyJIEH ), IporpaMMax IpaKkTHK; (GOpMUPOBAHHUE DIEKTPOHHOTO MOPTHOIHO 00yUarom[erocs, B TOM YHCIIe COXpAaHEHHE €ro pa-

00T | OIIEHOK 3a 3TH paboTHl. [IpeaycMOTpeHa BO3MOXKHOCTh B3aUMOJICHCTBHS CTYIEHTOB U MPENOAaBarelieil MOCPEICTBOM TEXHOJIOTHI 0 TEPECHUIKE

1 TIOJTYYEHHUIO 3JIEKTPOHHBIX COOOMICHHUHA.

5.4. TpeGoBaHus K MPOrpaMMHOMY O0eclie4eHHI0 Y4eOHOr0 nmpouecca

HaumenoBanue pasaciia yqe6H0171 HepequL JIMOCH3WOHHOI'O IIPOrpaMMHOI'O

PexBHM3UTHI MOATBEPIKIAIOIIETO JOKYMEHTA
JTUCIUILIAHBL (MOJTYJIS) obecreyeHus ATBEPKIAAIOLIETO JOKY

1 2 3

Jlexuuu (1o BceM MOIyJIsIM)

[IpakTrueckue 3auaTus (10 BCEM
MOAYJISIM)

JIaGoparopusie pabotsl (o Bcem | LibreOffice CBoboHO pacnpoctpansiemoe 110
MOAYJISIM)

CamocrodrenbHas paboTa (1o
BCEM MOJYJISIM)



http://www.eprussia.ru/
https://elektroportal.ru/page/5
http://og-ti.ru/biblioteka/tematicheskie-professionalnye-bazy-dannyh-i-informatsionnye-spravochnye-sistemysvobodnyj-dostup/materialovedenie
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5.5. [lepeueHb yueOHO-MEeTOAUYECKOT0 O0ecieYeHH s 1JIsl CAMOCTOATEIbLHON padoThl 00yYAKO M XCS

Ne

Bun camocrost-

N ABTOpBI HaumenoBanue l'on u mecTo u3ganus
H\H CeMCCTpa TCJIBbHOU pa60TI:I
1 2 3 4 5 6
3(4) Hsyuenne teope- | I'punuenko B.A | KoHcnekr nexuuii o Auciu- Craspomnosns : bropo Hosocreit, 2020. — 195 c. : ui., Tabn. —
1 THYECKOro Mate- IUIMHE «JIEKTPOTEXHUUYECKOE Pexum nocrymna: no noamnucke. —
puana marepuanoBenenuey : yaeonoe |URL: https://biblioclub.ru/index.php?page=book&id=700737
rocobue
2 3(4) Hsyuenne teope- | I.B. Cremanuyk, | Dnekrporexnudeckue matepua- |OI'OY BIIO AUT'AA. - 3epuorpan : AUT'AA, 2009. - 114 c.
TH4yeckoro mare- | [1.B. I'ynses JIbI: KOHCIIEKT JIEKIINI
puaia
3 3(4) [ToaroroBka kK [1.B. I'ynsies, DNEeKTPOTEXHUYECKUE MaTepra- | DIEKTPOH. IaH. — 3epHorpaa: A30Bo-UepHOMOPCKUIT HHKe-
11abopaTopHBIM I'.B. Crenanuyk, | nbl. JlaGopaTopHslii pakTukyMm |HepHbIA HHCTUTYT @I'BOY BO «/lonckoii 'AY» B r. 3epHo-
3aHATHUAM MM

YKpauHIIEB,
I1.T. Kopuarun

rpaze, 2023. — 183 c. — Pexum nocryna: JIokanbHas ceTh
bubnmorekn A30Bo-YepHOMOPCKOr0 MHKEHEPHOTO HHCTHU-
tyra ®I'BOY BO [lonckoii ['AY.
https://aunu.pd/files/e16b1 1cc-eabb-4636-b4b3-
8b33abb953b2.pdf



https://biblioclub.ru/index.php?page=book&id=700737
https://ачии.рф/files/e16b11cc-ea5b-4636-b4b3-8b33abb953b2.pdf
https://ачии.рф/files/e16b11cc-ea5b-4636-b4b3-8b33abb953b2.pdf
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

3 cemecTp npu o4yHoii hopme o0yueHnus (4 cemecTp npu 3a04Hoii hopme 00yUeHH)

HaumeHnoBanue crienualIbHbBIX TOMEIEHUH U ITIOMe-
IICHUH U151 CAMOCTOSATEIBHOM paboThI

OcCHaIEHHOCTH CIIEUaIbHBIX TIOMEILEHUN U 110-
MEIIEHUH I CAMOCTOSTENIbHOW PabOTHI

1-118 Ayautopus s JEKIHOHHBIX, CEMHHApPCKUX,
IIPAKTUYECKUX 3aHATUN U KOHCYJIbTALUN.
AyauTopusi s TEKYIIEro KOHTPOJIA M IPOMEXY-
TOYHOM aTTECTALIUU.

347740, PoctoBckas 00J1., 3epHOTpaICKUI paiioH, T.
3epHorpa, yi. uM. Jlenuna, gom Nelo9.

KommnexT yuebHoii mebGenu.

Mynberumenuitnoe 000pyJoBaHKe: HOYTOYK, TIEpeHOC-
HOW MPOEKTOp MYJIbTHMETUITHBIN ACET.

Jlocka memnoBasl.

ITocagounbIx Mect 28.

1-120a JIaGopaTopusi 3IEKTPOTEXHUYECKUX MaTepH-
aJIOB U MaTepUaIOBEACHUS

347740, PoctoBckas 0611., 3epHOrpajCKuil paiioH, T.
3epHorpan, yia. uM. Jlennna, 1om Nel9.

KommnekT yuebHoii MmebGenu.

Uzmeputens mmmuranca E-7-15; msmepurens LC
(JICM1) 2 mIT.; u3MepuTens 3JIeKTPOIPOBOTHOCTH
NDII-1 — 3 wT.; n3MepUTENh CTATHIECKUX XapaKTepH-
ctuk UCX-1- 1 mit.; reHepaTop BHICOKOBOJIBTHBIN
I'HB-1 1 mT; cTenn a1 Mcciie JOBaHUS BI3KOCTH
TpaHc(hOPMATOPHOTO MAaCIIa; CTEH]T JAJISl HCCIICTOBAHUS
paboThI comHeuyHbIX OaTapeit — 2mT. [IpokaTHIi Tipece
[TNM-1. Habop mpubopoB 1 000pyI0BaHHS IS UC-
CJIeIOBaHMsI XapaKTePUCTUK AIEKTPOTEXHUUECKUX
crajiei.

MynsTHUMenuitHOe 000pyTOBaHKE: HOYTOYK, TIEpEeHOC-
HOW MPOEKTOp MYJIbTHMETUIHBIN ACET.

TTocamounsix mect 10

1-121 Ayautopust ansi JEKIUOHHBIX, CEMHUHApPCKHUX,
MPAKTUYECKUX 3aHIATUN U KOHCYJIbTAIUM.
AynuTtopust AJig TEKYIIETO KOHTPOJII U MPOMEXKY-
TOYHOM aTTECTAIHM.

Jlaboparopust >IEKTpUUECKUX MAIIMH U amlnapaTos,
AJIEKTPOMEXAHUKH .

347740, PoctoBckast 0011., 3epHOTpaJCKUIl paiioH, T.
3epHorpan, yi. uM. Jlennna, nom Nel9.

KomrmuiekT yueOHoi# meOenu.

MynpTuMeanitHoe 060py1I0BaHHUE: KpaH HACTECH-
HBI{, IPOEKTOP MYJIbTUMEIUNHHBINA ACer.

Jlocka mMenoBas.

ITocamounsix Mect 36.

1-122 Ayautopus sl JEKIMOHHBIX, CEMHHApPCKUX,
MPAKTUYECKHUX 3aHATUN U KOHCYIIbTALIUH.
JlaGopaTopust 3KCITyaTalliil YHEPTreTUIECKOTO 000-
pyJIOBaHU

347740, PoctoBckas 0611., 3epHOrpaJCKuil paioH, T.
3epHorpa, yi. uM. Jlennna, gom Nel9.

KommiexT yueOHoO# mebenu.

MynberumenuitHoe 000py0BaHKE: TPOSKTOP MYJIBTH-
Mmeauiiaeii Acer, IIDBM.

Jlocka mMenoBas.

ITocamounsix Mect 38.

1-216 Ayautopusi Ansi JEKIIMOHHBIX, CEMUHAPCKHUX,
MPAKTUYECKUX 3aHITUN U KOHCYJIbTAIINH.
AynuTtopust AJig TEKYIIETO KOHTPOJISI U MPOMEXKY-
TOYHOM aTTECTAllUH.

347740, PoctoBckas 0011., 3epHOTPaJCKUIl paiioH, T.
3epHorpan, yi. uM. Jlenuna, nom Nel9.

Kommekt yue6HOI Mebenu.
MynbsTUMenuitHOEe 000pyTIOBaHHE
ITpoexTop Acer.

DKpaH IS IPOEKTOpA.

Jlocka menoBast

ITocamounsix Mect 80.

1-323 Aynuropus Ui JTEKIMOHHBIX, CEMHHAPCKHUX,
MIPAKTUYECKUX 3aHATUN U KOHCYJIbTAllUN.
Aynutopust s TEKYIIETO0 KOHTPOJsS M NPOMEKY-
TOYHOM aTTECTAIlUN.

KommnekT yue6HOI Mebenu.

[IpoexTop mynsTumenunitnbiii AcerX1110, sxpan
HAaCTEHHBIH.

Jlocka MenoBasi, CTOJIBI.
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347740, PocToBckast 0011., 3epHOTpaICKUI paiioH, T.
3epHorpan, yia. um. Jlennna, 1om Nel9.

IMTocamounbIx mect 78.

2-252 YuTaJabHbI| 32 111 CaMOCTOSTEIBHOM pado-
THI

347740, PoctoBckast 0071., 3epHOTpaACKUN paiioH, T.
3epuorpan, yin. Coerckas, mom Ne28/30.

[Tocamounbix MecT 15 17151 camoCTOATENBHOM pa-
00TbI, 00BETMHEHHBIX B JIOKAJILHYIO CETh C BBIXO-
I0M B ceTh Internet.

Cucremnsiii 610k Core 13 3,06 I'rig, 2Gb, 250Gb
HDD - 5 mr.

Cucremusiii 610k Celeron J3060 1,6 I'ri, 4 Gb,
128 Gb SSD - 10 mr.

monwutop Phillips 2205— 5 m,

MoHuTOp Samsung SyncMaster 923m - 10Tt
npuntep Epson LX-1170

ITocagounerx mect 114

2-1700 DaeKTPOHHBIH YUTAJBHBIN 3aJ1 115 CaMo-
CTOSITENIbHON pabOThI

347740, PoctoBckas 00i1., 3epHOTpajCKuil palioH, T.
3epuorpan, ya. Coerckas, 1om Ne28/30.

[Tocagounbix Mect 10 1151 camocTOoATENHHOM pa-
00TbI, 00BEAMHEHHBIX B JIOKAJBHYIO CETh C BBIXO-
IOM B ceTh Internet.

Cucremusblii 010k C2,81°r1, 1 GB, 80 GB HDD —
1 mmT.

Cucremnslii 610k C2,81rn, 512 Mb, 80 GB HDD
— 9 mr.

Monutop Samsung 920NW — 10 mir.
Kommyratop Dlink — 1 mir.

Ckanep EPSON — 1 mT.

2-170a OTaen HAYYHO-TeXHUYECKOH U CONMAIBLHO-
ryMaHuTapHoi jureparypsl, MBA s camocrosi-
TEIbHOU PadOTHI.

347740, PoctoBckas 0011., 3epHOTpaJCKHil palioH, T.
3epHorpan, yia. CoBerckas, 1oM Ne28/30.

Nmeercs ynaneHHbId JOCTYIl K 3JIEKTPOHHO-
o6ubnnoreunoit cucreme «Jlanp» u ObC «YHuep-
CUTETCKasi OMOImoTeKka oHyIaiiHy». Beaérest meauna-
TEeKa — UMeeTCs 68 PIEKTPOHHBIX U3JAHUM.
[TocagouHbIX MeCT 2 1711 CaMOCTOSITEIbHOU pado-
ThbI, 00bEIMHEHHBIX B JIOKAJIbHYIO CETh C BBIXOJ0M
B ceThb Internet.

Cucremsslii 610k Core i3 540 3,06 I'ri , 2Gb,
250Gb HDD — lmir.

Cucremssiii 6ok C2,8I't, 512 Mb, 160Gb HDD
— 1 mr.,

monutop Samsung 920NW- 1 mir,

monwutop Phillips 2205— 1 i,

npuntep HP LJ 1150

M®YV Kyocera Taskalfa 180

1-119 IlomemeHue 1isi XpaHeHUs1 M NpoduIaK-
THYECKOro 00C/y:KUBAHUSA Y4eOHOro 000py10Ba-
HUSA

347740, PoctoBckast 0071., 3epHOTpaACKUNA paiioH, T.
3epHorpan, yia. uM. Jlennna, nom Nel9.
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7. METOAUYECKHUE YKA3ZAHMUA JJI5S1 OBYYAIOIIUXCA

IO OCBOEHUIO YUYEBHOW JUCIUILIMHBI

By yueOHbIx

OpFaHI/ISaHI/IH ACATCIIBHOCTH CTyACHTA

3aHATHI
1 2

Hanucanne KOHCHEKTa JIEKIMH: KpaTKO, CXEMAaTU4YHO, I[IOCIEI0BATEIbHO
(bUKCUPOBATh OCHOBHBIC IIOJIOKEHHS, BBIBOJABI, (HOPMYIUPOBKH, OOOOIICHUS;
[MOMEYaTh Ba)XHbIE MBICIIH, BBIIEIATH KIIIOUYEBBIE CIOBa, TEpMUHBL. [IpoBepkal
TEpPMHHOB, TMOHSATUH C IMOMOILIBI HIUKIONEANUM, CIOBaped, CIPaAaBOYHUKOB C
BBINTMCBIBAHWEM TOJKOBaHUN B TeTpaab. OO003HAYUTh BOMPOCH], TEPMUHBI,

Jlexius MaTepuall, KOTOPBIM BBI3BIBAET TPYAHOCTH, IOMETUTh U MOMBITATHCA HAUTH OTBET]

B peKOMeHIyeMol nuTeparype. Eciu camocToaTenbHO He yaaeTcs pa3odparbes B
MaTepuaie, Heo0X0oAUMO c(HOPMYIUPOBATh BOMPOC U 3aJaTh MPENOAaBaTeI0 Ha
KOHCYJIbTAIlKM, Ha TPAKTHYECKOM 3aHATHUU. YJCIUTh BHUMAHHE CJICIYHOIIHM
MOHITHUSIM: JTUAJICKTPUYECKHE MaTepUalbl, 3JIEKTPOU3OJSAIUOHHBIE MaTepHalbl,
.ITOJTYIIPOBOTHUKH, IPOBOHUKH, KOHCTPYKIIHOHHBIC MATEPUAIIBI

JlaGopaTopHas pabora

MeToaudyeckue YKa3aHU4 1O BBIITOJIHCHHUIO J'Ia60paTOpHI>IX pa60T

[[pakTHUeCcKue 3aHATHS

Pemenue 3ama4 1o AITOpUTMaM HU3JI0KCHHBIM B IIPAKTUKYMAX.

[ToaroroBka k
9K3aMeHYy/3a4ueTy

[Tpu moAroTOBKE K 3K3aMeHY (3a4eTy) HE0OX0AUMO OPHUEHTHPOBATHCS HA
KOHCIIEKTHI JIEKLIUH, PEKOMEHAYEMYIO JIUTEPATYPY U JP.
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