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Pazpabotuuk: npenogaBarens 1 kareropuu ['ynses I1.B.

@DOH]T KOHTPOJIBHO-OLEHOYHBIX CPEJICTB PACCMOTPEH U OJJOOPEH HA 3acCEaHUU Ka-
beapsl DKCIuTyaTaIli SHEPTeTHIECKOro 000PYA0BaHUS U JIEKTPUUECKUX MAIIUH
oT «23» HosiOps 2023 r. [IpoTokomn Ne 3.

3asenyrommii kadeapoii: ['ynses I1.B.

@OH/I OLEHOYHBIX CPEJICTB PACCMOTPEH M PEKOMEHJOBAaH K MCIIOJIb30BAHUIO B
y4eOHOM MpOIecce Ha 3acellaHuUd METOJIMYEcKOoro copeTa (pakynbrera CpeaHero

npodeccruonanbHOro oopazoBanust oT «23» HOsiOpsi. 2023 1. [Tpotokon Ne 3.

IIpencenarens: Kpomusenxkas N.E.
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1.001mue mo1oKeHus

@DOoH/] OLIEHOYHBIX CPENICTB MpEeIHAa3HAYEHBI JJIsl KOHTPOJIS U OLIEHKH 00pa-
30BaTENbHBIX JOCTHKCHHN 00YyJaromMXcsi, OCBOMBIINX MpOorpaMMmy yueOHOM Juc-
nurmrabl OITL.05 MarepuanoBeneHnue .

@OC BKIIOYAIOT KOHTPOJIBHO-OLIEHOUHBIE CPEJICTBA JIJISl IPOBENCHUS TEKY-
IIETO KOHTPOJISI ¥ MPOMEKYTOYHOM aTTecTallnu B opMe dK3aMeHa.

2. PesyabTarsl ocBoenusi aucuniuinabl (MIK), noasie:kamme nposepke

IIpodeccnonanbubie
00IIMe KOMIIETEeHITUH

IMoka3aTesu olleHKH pe3yJabTaTa

CpencrBa npoBepku
(NeNe 3aanmii, mecTo,
BpeMs, YCJI0OBHUSA UX

BbIIOJIHEHH )
1 2 3
— Ymenue oQopmiATe oKyMeHTauuio mnpu | TeKyIuil KOHTPOIb B (op-
OK 01. BpiOupaTh | ucneiTannn mapaMeTpoB >IEKTPOTEXHHUYECKHX | Me:

CHOCOOBI pEIICHUsT 3a/au
poPEeCCUOHAIBHON  J1esI-
TEJILHOCTH TMPUMEHUTEIIb-
HO K pPa3jIM4YHbIM KOHTCK-
cTaM;

OK 02. Hcnons3o-
BaTb COBPEMEHHBIC CPEII-
CTBa IIOMCKa, aHalIu3a U
UHTEpHIpeTanun  UHOp-
Maluu ¥ HWHPOPMAIMOH-
HBIE TCXHOJOTHH JIJIs BEI-
MoNTHEHUs 3a7ad mpodec-
CHOHAIIBHOM  JESITEIIHbHO-
CTH;

OK 09. ITonws3oBath-
csl npodeccuoHaIbHON
JIOKyMEHTaluel Ha Trocy-
JApCTBEHHOM U HMHO-
CTPaHHOM SI3bIKaX.

MaTepHaJIOB;
— VYMeHHe IpOn3BOJHUTE INIEKTPUUECKHIE H3Me-
PEeHHUS Ha Pa3IMYHBIX STanax JKCIUTyaTalud U
PEMOHTE YCTPOMCTB AIEKTPOCHAOKEHUS;

— YMeHHE KOHTPOJIHMPOBATH PEKUMBI PaOOTHI
YCTPOMCTB 2JEKTPOCHAOKEHUS;

— VYMeHUe BBIABIATh U YCTPAaHATb HEUCIIPAB-
HOCTH YCTPOMCTB 3JIEKTPOCHAOKEHUS;

— VYMeHHe IUTaHUPOBaTh MEPOIPUSTHS 110 BBI-
SIBIICHUIO W YCTPaHCHHMIO HEUCIIPABHOCTEH C
coOmoieHreM TpeOOBaHUI TEXHUKH Oe3omac-
HOCTH;

— VYMeHHe IIaHUPOBATh PEMOHTHBIE PAOOTHI C
MIPUMECHEHHEM COBPEMEHHBIX 3JEKTPOTEXHUYE-
CKHX MaTepHaJIOB

— VYMeHHe BBINOJIHATH PEMOHT YCTPOMICTB
3NEeKTPOCHA0XKEHUsI ¢ COOJNIIOJIeHNeM TpeboBa-
HUW TEXHUKH 0€30MacHOCTH;

— YMeHHE HCIOJIB30BAaTh COBPEMEHHBIE CpE-
CTBa TOWCKA, aHAIW3a W HMHTEPIPETALMHA HH-
¢dopmarn ¥ MHOOPMALMOHHBIE TEXHOJIOTHU
JUISL OTIPEENICHNS] TEXHUUECKUX XapaKTePUCTHK
IEKTPOTEXHUIECKUX MaTepHalIOB;

3HaHMEe KJIACCU(DUKALMK BJIEKTPOTEXHUYE-
CKHX MaTEepPHAaJIOB U 00JIaCTh UX MIPUMEHEHHUS;

3HaHUEe OCHOBHBIX TEXHHYECKHX XapaKTepH-
CTHKH IEKTPOTEXHIUUECKUX MATEPHUAJIOB;

3HaHUe MPAaBHUII TEXHUYECKOH 3KCIUTyaTalluu
OCBETHUTEIIPHBIX YCTAaHOBOK, YCTPOMCTB 3JeK-
TPOCHAOKEHUS, INMEKTPHIECKUX CETEeH;

3HaHMe TPeOOBAaHMH TEXHUKH O€3011aCHOCTH
IIPU 3KCIUTyaTalluy YCTPOHCTB 3IIEKTPOCHAOXKe-
HUSL;

3HaHUE YCTPOWCTB, NMpHHLUNA JEHCTBUA U
CXeM BKIIIOYEHUSI H3MEPHUTEIBHBIX TPHOOPOB;

3HaHue TUIHYHBIX HEHCIIPaBHOCTEH
YCTPOMCTB 3IIEKTPOCHAOKEHHUS B CIIOCOO0B WX
YCTpaHEHUs] C MPUMEHEHHEM COBPEMEHHBIX
IIEKTPOTEXHUUECKUX MaTEPHAJIOB

- 3aLIMUTHI JTAOOPATOPHBIX
paboT 1 MPaKTUYECKHX pa-
oor;

-KOHTPOJILHBIX PaboT 1Mo
TeMaM JTUCIUILTAHBL;
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3. KOHTpO/IbHO-0LIEHOYHBbIE CPeCTBA TeKYIIEro KOHTPOJIA

KouTpouabHbIe padoThI

[IpaBwibHOE pelieHre He MmeHee 85% 3amanuii — 5 6asios;
[TpaBuibHOe pemenne oT 70% no 85% 3amanuii —4 Gamna;
[TpaBuibHOE pemienue oT 55% no 60% 3amanuii — 3 Gamna;
Memnee 55% pemenus 3aganuii — 2 doaa.

IIpumepHBIA BADUAHT KOHTPOJIbHOM padoThI
Hpumep 1.

Omnpenenuts TeMnepaTypHbli KO3(hGULIUEHT JIMHEHHOTO PacIIupPEHUs &) U
yumHeHue 4| mpoBoiIoKky, eciy py MOBBIIICHHN TeMIepaTypsI ot t; 1o t, amek-
TPUYECKOE CONPOTHUBIICHHE €€ n3meHsiercs ot R; 1o R, . /InuHa npoBonoku npu
HavalbHOM Temmnepatype paBHa |;. TemnepaTypHbIi KOAPOUIMEHT YASTHHOTO CO-
NPOTHUBJICHHUS MaTepUana d,.

[TocnenoBaTenbHOCTH PELICHHUS:

ar=(R;—R1) /(R T, =Ty)),
IJIe R — TEMIIePaTyPHBIH KO3 QHUIHEHT COPOTUBICHHS IPoBoIoKH, K
T,, T, — Temneparypa B rpanycax Kenspuna ( 7=t + 273 ), K.

a1= 0, - ag,

TI€ a,— TeEMIEPATypHbI KO3(D(UIUEHT yAEIbHOIO COIPOTUBIIECHNUS,
-1

K.

Al = |1a| ( T2 - Tl)
Ipumep 2.
ConpoTuBIIeHHE METAIUIMUECKOTO MPOBOAHUKA MPU TemmepaType t; paBHO
R;. Onpenenuth TemiepaTypy IpOoBOJIOKH 1y, eciu mpu €€ BKIFOYSHUH TO/T
Hanpspkenue U, ecii B yCTaHOBUBIIIEMCST pe)KUME B He rmporekaet Tok |. Temrre-
paTypHBbIi K03 GUIIMEHT yIeTFHOTO COMPOTUBIIEHUS MTpH Temrepartype t; paBeH
a, . IIpuHATH, 4TO TemnepaTypHbIil KOOQPUIUEHT COPOTUBICHUS OR = @, .

HOCHGI[OB&TGJIBHOCTI) PCIICHUA:

C y4eTom NTMHEHHON 3aBUCUMOCTH COTIPOTUBIICHHS] METAJUTMYECKOTO MPO-
BOJIHHKA OT TEMIIEPATypbl MOXKHO 3aIlACATh:

Ry, =Ri(I+ar (T, —Ty)),
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rae R, — comportusnenue npu temmneparype T, , Om.

Yuuteias, uto R, = U/l , onpeaensem n3amenenue temnepatypsl AT u Temmepa-
Typy T2 :

AT=T2—T1:(R2—R1)/(R1GR); T,=T,+A4T.
Ipumep 3.

OnpenenuTs MIOMAAL MOMEPEYHOT0 CEUCHUS S MPOBOAHUKA MIIaBKOTO
MPEIOXPAHUTENS, PACCUUTAHHOTO Ha MpeIeTbHBIN TOK | , ecnu ynenbHoe conpo-
TUBJICHUE MaTepHaja MPOBOJHUKA P, €0 IJIOTHOCTH d , a TeMIeparypa IUIaBJICHUS
t,;- TemI00TBOIOM BO BHEUIHIOKO Cpely NMpeHedpeyb, HayaibHasi TeMIeparypa
peIoXpaHnuTens paBHa t,.

[TocnenoBaTeNbHOCTH PELICHHUS:

TenoTa, BeIACISIONIASACS B MaTepUase MpeaoXpaHuTeNsl, ST Ha MOBbIIIe-
HUE €ro TEMIIEPaTypbl, TOATOMY:

I°’R,=plF/S=clSdAT,
rne R, - conpoTuBienue npoBogHuka, OMm;
C — y/ieJibHasI TeTUIOEMKOCTh MaTepuasia rnpoBoaHuka, Jx/(kr K);
| — nyiMHA MPOBOHUKA, M;
AT — pa3HocTh TeMieparyp, K.

VY nenpHasi TEIIIOEMKOCTh MaTepurasa MpOBOAHUKA BOJIM3U TEMITEpaTyphl IJ1aBlie-

HUA OIIPCACIIACTCA TCIINIOEMKOCTBIO KpHCT&HHH‘I@CKOﬁ PCUICTKHU C,q, , IOOTOMY:

C = Cy = 3R/A, JIx/(xr*K),
rae A — aromHas Macca, KI/MOJIb;
R — ynuBepcanpHas razoBas noctosasas, Jx/(monp*K).

C y4eToM NOCJIETHErO BBIPAXKEHUS TIOJTydaeM:
ol °A
IIpumep 4.
HopmasibHO BEKTOpY HANPSKEHHOCTH OJJHOPOIHOTO 3JIEKTPUYECKOTO MOJIS

Eo pacCIiOJa0KCHA IJIaCTHHA U30TPOITHOI'O AUIDJICKTPHKA C ,HI/IBJIGI(TPH‘-IGCKOﬁ Ipo-
HUIIACMOCTBIO &. OHpe,Z[CJ'II/ITBZ
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- HaIIpsDKEHHOCTD NouIsd E 1 31eKTpUUYECKoe CMELEHUE (IEKTPUIECKYIO NHTYK-
uuo) D BHyTpuM nmuacTussl

- MOJISIPU30BAHHOCTH IUAJIEKTPUKA P ¥ MOBEPXHOCTHYIO INIOTHOCTH CBSI3aHHBIX 32
PAIOB G.

[locnenoBaTenbHOCTD PELICHUSA:

CpenHee MakpOCKOIIMYECKOE AJIEKTpUYEcKoe noJie E B JUAJIEKTPUKE B € pa3
MeHbIIe BHemHero. E=E,/ ¢.

J171st GONBIIMHCTBA AUAJIEKTPUKOB MOJISIPU30BAHHOCTH MPONOPLIMOHATBHA HAMPSI-
YKEHHOCTH TIOJIS:

P=g (¢-1)E, K/,

rae & = 8,854:10™% — aJeKTpUUecKas mocrosinuas, d/m.

B N30TPOIMHBIX AUIJICKTPUKAX BCKTOPHI HAIIPSIKCHHOCTH 3JICKTPUUCCKOIO IT0JIA U
MMOJIPU30BaAHHOCTH COBIIAAAIOT 11O HAIIPABIICHUIO, a4 SJICKTPUUCCKOC CMCIIICHUC
OIpCACIIACTCA BEIPAKCHHUCM!

D =gy E+P

[Tonsapu30BaHHOCTH OJTHOPOIHOTO MIOCKOTO IUAJIEKTPUKA B PABHOMEPHOM 3JIEK-
TPUUYECKOM I10JI€ paBHA MOBEPXHOCTHOM IJIOTHOCTH CBSI3aHHBIX 3aPsJI0B:
c=P.

Hpumep 5.

BbluucinuTh noaspu30BaHHOCTE MOHOKPHUCTAJLIA COJIM, CUMTAsA, YTO CMelIe-
HUE UOHOB AX , O]l AEMCTBUEM AIIEKTPUUECKOTO MOJIS OT MOJIOKEHUSI PaBHOBECHS,
coctaBisieT 1% OT paccTosHUSA MEXKIY ONMKaMIIMMUA COCEAHUMHU MOHAMM. DJie-
MEHTapHas sueiika Kpucrauia uMeet popmy Ky0a, pacCTOSIHHE MEKYy COCETHUMU
MOHAMH d.

HOCHGI[OB&TGJIBHOCTI) PCUICHUA:

[Tonsipu30BaHHOCTH AUAJIEKTPUKA P YUCIIEHHO paBHA OTHOLIEHUIO JJIEKTPHU-
yeckoro MmoMeHTa dp ajeMeHTa IudJIeKTprKa K 00beMy dV 3TOro IU3JIeKTpUKA:

P=dp/dv

YuursiBas, uto dV = a’, MOXKHO 3amucaTh:

dp = g4x,

rJie (- 3apsi| MOHA, PaBHBINH 3apsity d1ekrpona ( 1,602*%10™° Ki);
Ax- cMellleHNe HOHOB TOJ ICHCTBUEM TIOJIS, M.



[Tostomy: P=gqAx/ a.
IIpumep 6.

Mexay miaacTUHaMU IUIOCKOTO KOHJIEHCAaTopa 0€3 BO3AYLIHBIX TPOMEKYT-
KOB 3a)KaT JIMCT reTHHaKca TonmuHoi h. Ha kornencarop nogano Hanpspkenue U.
Omnpenenuts NOBEPXHOCTHYIO INIOTHOCTD 3apsi/ia Ha IIACTUHAX KOHACHCATOpa 61 U
Ha JUDJIEKTPUKE 6, . MaTepuai uMeeT AUIEKTPUYECKYIO IPOHULIAEMOCTb &.

HOCJ’IeI[OBaTGJIBHOCTB PCUICHUA:

BcenenctBue nonsipuzaiuy AUIEKTPUKA MPH MOJKIFOYEHHOM UCTOYHUKE
MTOCTOSTHHOT'O HAMPSHKEHUS Ha IJIACTUHAX KOHJIEHCATOpa YAEPKUBACTCS TOMOTHHU-
TEJIbHBIN 3apsif 6, . [loaTomy:

61=0,% 0y,
rae oy = & E - NOBEpXHOCTHAs IIIOTHOCTH 3apsi/la Ha TUIACTUHAX KOHJIEHCATOPa B
OTCYTCTBHUE JUAJICKTPHUKA, K/,

Torna:
or=gcE=geUh;, o6,=P=¢gc¢E-&LE.

Hpumep 7.

JIBe MPOTHUBOIIOJIOKHBIE TPaHU Ky0a ¢ peOpoM a U3 TUINEKTPUIECKOro Ma-
TepHaja C yAeIbHbIM 0ObEMHBIM CONPOTUBIEHUEM Py, U YAEIbHBIM TOBEPXHOCT-
HBIM COIPOTHUBIIEHHEM s MOKPBITH METAUNIMYECKUMH dJeKTpoaaMu . OnpenennThb
TOK, IPOTEKAOUIMI Yepe3 3TU I'paHu KyOa Npu MOCTOSIHHOM HarpsbkeHun Uo.

[TocnenoBaTeNbHOCTH PELICHHUS:

DJIEKTPUYECKUM TOK MPOTEKAET KaK yepe3 00beM Ky0a, Tak U MO MOBEPXHO-
CTH YeThIpeX OOKOBBIX rpaHeid. [IoaToMy conpoTUBICHUE MEXITY SIEKTPOIaAMU
OTIpeIeNsIeTCs apaJIeIbHBIM COSIMHEHHEM O0OBEMHOTO COTIPOTUBIICHUS U TIO-
BEPXHOCTHBIX CONPOTUBIICHUM YEThIpEX IpaHe. Toraa:
- 00bEMHOE CONTPOTHUBJICHHUE:
_ 2_ :
Ry=pala =p,la;

- HOBerHOCTHoe COHpOTI/IBJIeHI/Ie:
Ra=Rs2=Rg=Ru= Ps

- COIMPOTHUBJICHHUC MCKIY SJICKTPOAdaMMU:
Ru;':RvRsl /(R51+4RV)



- TOK, IIPOTEKAIOIINI Yepe3 TpaHu Kyoa:
|:U0 /Rm.

IIpumep 8.

I[Tpu moBeIIeHUH TeMIIEpaTypbl oT ty 10 ty, C ymenbsHOe COmpOTHBIICHHE
TURIIEKTPUKA YMEHBIIAETCS OT Py 10 pp. ONpeaenuTh TeMieparypHbiil Kodpdu-
LUCHT YAE€ILHOTO COIPOTUBIICHHS ¢, , CIUTAS €TO IOCTOSIHHBIM B pacCMaTpHUBae-
MOM JMariazone temueparyp. [Ipu 3ToM ke 1onyleHny HauT! yAECIbHOE COIPO-
THUBJICHUE MaTepuaia po Ipu KOMHATHOM TemIieparype io .

HOCJ’IeI[OBaTGJIBHOCTB PCUICHUA:

[TocTosIHCTBO TeMITEpaTypHOTo KOAPPUIIMEHTA YAETbHOTO CONPOTUBIICHHUS
IIPEANOJIAraeT SKCIOHEHIUAIBHYIO 3aBUCUMOCTH p(T).

a |IT

p=2Ae""

rac A — INOCTOAHHAA OJId JaHHOI'O MaTepuala,

T —remneparypa, K.

OTCIOI[a CJICAYCT:

/02 (TO_Tl)
1 In ; pozpleap .

a,=
T,-T; 1

IIpumep 9.

[Tpu koMHaTHO# TemIiepatype ty TaHT€HC yriia AUIEKTPUUECKUX MOTEPh
KepaMu4eckoro matepuaia tgdy, a mpu MOBBIIICHUU TEMIIEPATYPHI 110 t; OH BO3-
pacraet B JiBa pa3a. Uemy paBeH tgd, sToro marepuana npu temneparype t,. Bo
CKOJIBKO pa3 YBEJIMYMUTCS aKTUBHASI MOIIIHOCTb, BBIJICJISIONIASICS B BHICOKOYACTOT-
HOM IIPOXOJHOM U30JIATOPE U3 3TOr0 MaTepuania, Ipu U3MEHEHUU TEMIIEPATYPhl OT
to mo t, ? I3mMeHeHueM JuAJIEKTPUUECKON MMPOHUIIAEMOCTH KEPAMUKHU TTPEeHEOpEYb.

HOCHGI[OB&TGJIBHOCTI) PCUICHUA:

[ToTepu B MaTepuane o0yCIOBIEHBI CKBO3HOM AJIEKTPOIIPOBOIHOCTHIO, TI0-
ATOMY TAHTEHC yIria AURJICKTPUUYECKHUX MOTEPh YBEIUUUBAETCS C TEMIIEPATY PO
M0 3KCIOHEHIIMAIIbHOMY 3aKOHY:

tgd, =tgd, exp[afr ,—T, )} ,

r7ie a-TeMIepaTypHblid KOYPOUIIMEHT 180 , KOTOPBIN MOXKET ObITh PACCYUTAH U3
BBIPAKEHUS:



Intgo,—Intgg,
o= :
tl_tO

rAe #gd; - 3HaUCHHE TAHTEHCA yTia AUICKTPUUECKUX MOTEPh MpH t;

Briaensromasics B U30JSITOPE aKTUBHASI MOIIHOCTH P, pacTeT ¢ TeMIieparypou
MPONOPLUHUOHANIBHO £g0. [ToaTOoMYy:

P
a, 9%
PaO tgo,

Ipumep 10.

JIMCKOBBIN KEpaMUYECKUN KOHIEHCATOP EMKOCThIO C BKIIIOUEH Ha Iepe-
MeHHoe HanpsbkeHue U u paccenBaeT MOIIHOCTh P,. OnpeaenuTs yaenbHble IoTe-
PY B IUDJIEKTPUKE P, €CIIU €TI0 JUIIEKTPUYECKas IPOHULIAEMOCTD &, JIIEKTpUYE-
CKasi pOYHOCTh E,, ¥ 3amac 1o 3J1eKTpUYECKOr IpodHocTH K.

HOCJ’IGILOB&TGJ’IBHOCTB PCUICHUA:

VY nenbHbIE TOTEPU PACCUUTHIBAIOTCS HA 00BEM paboYero AMAJIEKTpUKa KOH-
JeHcaropa:
p=P,/(Sh), 2
riae S u h — iomaas 00KJIaI0K U TONIIMHA JUAICKTPUKA, COOTBETCTBEHHO, M U
M.

Tonmuuy TUAAEKTPUKA HAXOUM U3 YCIOBHS 00€CTIEUEHUS MIEKTPUIECKON
IIPOYHOCTH:

h=V2UKI/E,

[Tnomaae 0OKIaI0K MOKET OBITH OIIPEACIICHA U3 BRIPAYKEHUS JIJIT eMKOCTH TIJIOC-
KOTO KOHJIEHCATOpa:

g Ch

Eo€
4. KOHTPOJIbHO-01I€HOYHbIE MATEPHUAJIbI IPOMEKYTOUHOT0 KOHTPOJIA

K mpoMexyTouHOMYy KOHTPOJIIO B hopMe Aud. 3auera A0MyCcKaeTcs CTyICHT,
YCHENIHO CAABIINN BCE KOHTPOJIbHBIE pabOThI (HE MeHee YeM Ha 3 Oaiia).
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4.1. [IpuMepHBbI BapUAaHT 3aaHus JJI51 IK3aMeHa

MHHHUCTEPCTBO CEJIbCKOI'O XO3SlICTBA POCCUMCKOMN ®EJIEPAIINHN
A30BO-YEPHOMOPCKUI UHKEHEPHBIN MHCTUTYT ®UJIUAJL
®I'BOY BO «JIOHCKOM I'OCYJAPCTBEHHBIN ATPAPHBII YHUBEPCUTET»
BTI.3EPHOI'PAJIE

CrnenuanbHOCTh (CTIeMaTH3aIus) VTBepK/IeHO Ha 3aceJaHuU
13.02.07 Kadeapsl

9C 11 (ounoe oOydeHwue) 250 uBM

Kypc 1 Cemecrp 1 nporokon Ne 4 or 27.11.23 1.

Hucuunnuna: MaTtepuanoBeeHue

3A/IAHHUE Nel
1. TIpoBogHUKOBBIE MaTEPHAIIBI.
2. TemnnoBble XapaKTEPUCTUKU U3OJSIIIHOHHBIX MaTEPUATIOB.
3. Omnpenenuts NPOBOJUMOCTh HUIUHAPUIECKOTO MPOBOIHUKA, €CIH U3BECTHO, UTO MPO-
BOJIHUK BBITIOJIHEH M3 AJIIOMUHUS U €ro ainuHa paBHa 100 M, 1uameTp mpoBOAHUKA pa-

BEH MM

3aB. Kadenpoii [IpenonaBarens
/T'ynsies [1.B./ / T'ynses I1.B./




10.
11.
12.
13.
14.
15.
16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

11

Bonpocsl k 3xk3amMeHy

INPOBOJHUKOBBIE MATEPUAJIbBI

B uem oTinuue CTpyKTYpPHOTO CTPOECHUS MAaTEpUAJIOB: IPOBOIHUKOB, MOIYIIPOBOIHUKOB
U JUDJIEKTPUKOB?

KakoBbl MeXaHU3MBbI 3JEKTPONPOBOAHOCTH MaTEpPHAIOB U OCHOBHBIE CBOWMCTBA MPOBO/I-
HUKOB?

KakoBbl OCHOBHBIE HamlpaBJIEHUS U MPOTHO3bI PA3BUTHUS JIEKTPOIIPOBOJIHUKOBBIX MaTe-
puanos?

Yem 00ycnoBieH U KakUM 00pa3oM MPOUCXOAMUT MEPEHOC DJIEKTPUUYECKUX 3apsioB B
IPOBOJHUKAX IEPBOTO U BTOPOTO poja’?

[Tepeuncnure Bce (pakTOpPbI, BAUAIOIINE HA IEKTPUUECKOE COIMPOTHBIIEHUE METaJIhye-
CKHX IPOBOJIHUKOB?

Kakum o6pa3zom u nouyemy yjenbHas 3JE€KTpUYEcKas MPOBOAUMOCTb U CONPOTHUBIICHUE
METAJUINYECKUX MPOBOAHUKOB 3aBUCST OT TEMIIEPATyphI?

Kakum o6pa3zom u mouyemy yjenbHas 3J€KTpUYECKas MPOBOAUMOCTb U CONPOTHUBIICHUE
METAJUINYECKUX MPOBOAHNKOB 3aBUCIT OT MEXaHUYECKUX BO3JCHCTBUIA?

Kakum o6pa3zom u mouyemy yjenbHas 3JEKTpUYECKas MPOBOJAUMOCTb U CONPOTHUBIICHUE
METAJUIMYECKUX MPOBOAHMUKOB 3aBUCAT OT Pa3HOTr0O po/jia mpumeceii?

ITo xako¥i nmpuunHe ¥ KakuM 00pa3oM pa3Mepsl IPOBOJIHUKOB BIMSIOT HA UX 3JIEKTpUYe-
CKHe cBoiicTBa?

Kakoil MeTan sBisieTcst 3IeKTPOTEXHUYECKUM CTaHIapToOM?

['me ucnonb3yroTes MaTepralbl BBICOKOTO COMTPOTHBIICHUS?

Yro xapakTepusyeT TeMnepaTypHbIil K03()OUIMEHT yAEIbHOIO 3JIEKTPUYECKOTIO COIpPO-
TUBJICHUS?

Kak paccuuteiBaeTcsi TeMnepaTypHbI KOA(QQOHUIHUEHT YAENbHOTO 3JIEKTPHYECKOro CO-
IPOTUBJICHUS?

SBnsercss nM TeMIepaTypHbIi KOA(QQHUIMEHT YAEIbHOIO CONPOTHUBICHHUS KOHCTAHTOMH
JUIsL MaTepuaia v nouemy?

KakoBbl TpeOoBaHUs K MPOBOJHUKOBBIM MaTepHallaM BBICOKOW MPOBOJMMOCTH M KaKue
MaTepuaibl COOTBETCTBYIOT UM B OoJibIIei Mepe?

Ha3zoBute 4erbipe MeTamia JIydlIMX MO 3JEKTPUUYECKON MPOBOAMMOCTU B MOPSAKE BO3-
pacTaHus yAeIbHOTO dJIEKTPUIECKOTO COIPOTHBIICHHS?

Kakue mpoBOIHUKH BBICOKOTO 3JEKTPUYECKOTO COIMPOTHUBIICHUS SBISAIOTCS Haubosee
pacrpoCcTpaHEHHBIMH B DJIEKTPUYECKOH MPAaKTHKE W B CHIy KaKhX OCOOEHHOCTEH
CBOMCTB?

KakoBel OCHOBHBIE CBOWCTBAa OMMETAJUIMYECKMX MAaTEPHaJOB W 00JacCTH MX MpPHMEHe-
HuA?

Kakwne ocoObie TpeOOBaHUS 1 IO KAKOH MPUYHHE TPEABSBISIOTCS ISl PEOCTAaTOB U PE3U-
CTOpOB?

KakoBbI BO3MOXXKHOCTH M TIEPCIIEKTUBBI MCIIOJIb30BAaHMSI CBEPXIIPOBOTHUKOB B JIEKTPO-
TEXHUKE, YTO CAEPIKUBACT UX LIUPOKOE IpUMEHEeHne?

B gem ocoGeHHOCTH pabOTHI SIEKTPOTEXHHUECKUX MaTepHAIIOB B Ka4eCTBE AJIEKTpPHUE-
CKUX KOHTAKTOB M KAKMM OCHOBHBIM TPEOOBaHHUSIM OHM JIOJDKHBI OTBEYATb.

[Touemy MeTamnuyeckue CIIaBbl THIA TBEPHAbIX PAacTBOPOB 00sagaloT 0osiee BHICOKUM
AIIEKTPUUYECKUM COMPOTUBIICHUEM, YEM YUCTBIE MX KOMIIOHEHTHI M KaKuM 00pa3oM OHO
3aBUCHUT OT COCTaBa cIjiaBa?

Kakue TpeboBaHMs MPeIbsIBISIOTCS K MPUIOAM U (IrocaM U Mo KaKUM IpUYrHaM?
[lepeuncnure 00MACTH TPUMEHEHHS MPOBOJHHUKOB C MHHHAMAIBHBIM TEMIIEPATYPHBIM
K03 PHULIMEHTOM YATUHEHUS?

Kakne Mogudukamnmuy yriiepoia UCTIONb3YIOTCS B AJIEKTPOTEXHUKE U TSI KAKHX TIeTIei?
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Kaxk xknmaccuduimpyrorcst mpoBOAHUKOBBIE MaTEpUAITbI?

KaxkoBbI OCHOBHBIE XapaKTEPUCTUKHU IPOBOJIHUKOBBIX MaTEpHUaIoB?

Jlns kakux 1eseil HCoiab3yITCsl MaTepHalibl Ha OCHOBE 0JIarOpOIHBIX U HEOIArOpOIHBIX
MeTamioB?

JUIJIEKTPHYECKASA IPOHULHAEMOCTD

B uém pusnyeckas CylmHoOCTb MOIAPU3ALUN AUIEKTPUKOB?

Kakue ¢puznyeckne MexaHU3MBbI MOJIIpU3ALMN HanOoJiee TUITUYHBI ISl TUDJICKTPUKOB U
B UM UX CYIIHOCTb?

Urto Ha3pIBaeTCs (XapakTepUu3yeT) AUAIIEKTPUUECKON MTPOHUIIAEMOCThIO?

[TosicHuTe pazHULly MEXTy TEPMUHAMH «OTHOCHUTEJIbHAS AMAJIEKTPUYECKash IPOHMIIAE-
MOCTBY, «IHIJIEKTPUYECKas MPOHUIIAEMOCThY, «a0CONIIOTHAS TUAJIEKTpUYEecKas IPOHU-
L[AaEMOCTbY.

B uém 3akimoyena ¢puzndeckas CynHOCTbh JUIICKTPUUECKUX TTOTEPh?
[TpomtrocTpupyiTe NPUMEPOM BAXKHOCTH JJIsl IPAKTUYECKOTO MCIIOJIb30BAaHUS IUAIIEK-
TPUKOB TAKOTO MapaMeTpa, KaK AUAJIEKTpUUYECKasi IPOHUILIAEMOCTb.

Kak 3aBucHT auanexTpuyeckas NPOHMLAEMOCTb U Yrojl JUAJIEKTPUYECKUX HOTEPh OT
TeMIepaTypbl?

Kakoe BiaMsiHHE OKa3bIBalOT BIAXHOCTh Ha Yroj AMAJIEKTPUYECKUX HOTEPb M JUJIEK-
TPUUECKYIO IPOHUIIAEMOCTD JIEKTPOU30JIALIMOHHBIX MaTEPUATIOB?

[Touemy 1 kakuM 00pa30M 3aBUCHT € U tg0 OT YACTOTHI NPUIOKEHHOTO HAPSKEHUS?
N300pa3ure BEKTOPHYIO AMArpaMMy TOKOB B JIUAJIEKTPUKE C MOTEPSMU U OOBSICHUTE
CYIITHOCTS tgo.

B cuity, kakux CBOUCTB € U (g0 CUMTAIOTCS BaXXKHEUIIUMU XapaKTEPUCTUKAMHU IJICKTPO-
U30JIALIUOHHBIX MaTepUaAJIOB?

[To xakuM npu3HaKaM JIUAIEKTPUKH TMOAPA3JIEISAIOTCS Ha NOJSPHbIE U HEMOJspHbIE?
KakoBa pa3Hulia ux OCHOBHBIX CBOMCTB?

[Touemy ycnoBusi pabOThl JUAJIEKTPUKA I10J MEPEMEHHBIM HAIPSKEHUEM CUUTAIOTCS
6osee TSHKENBIM, YeM IIPU MOCTOSIHHOM HampsKeHUU?

Kakue 3HaueHust 1ast JUAJIEKTPUKOB PA3IIMYHBIX TUIIOB MOXKET MPUHUMATh OTHOCUTEINb-
Hasi IUDJIEKTPUUECKasl IPOHULAEMOCTD U TIoUeMy?

Urto Takoe: "m0OpOTHOCTH M30JAIUU" M O YEM OHA CBUICTEIIbCTBYET?

OT 4ero 3aBHUCST MOTEPU IHEPTUU B U30JISALUH, U KaKhe (PaKTOPhl yBEINYUBAIOT UX?
YeM 00bsCHsAETCS 3aBUCUMOCTD g0 OT BIaKHOCTH JIEKTPOU30JISIIMOHHOI0 MaTepuana’?
KakoBa 3aBUCHMOCTb € OT 4aCTOTHI MPUIIOKEHHOTO HANPSKEHHUS U B YEM IIPUYMHA SIB-
neHus’?

B uém 3akimouaeTcs cymHocTs abcopOuuu TBEPABIX AUIIEKTPUKOB, U KAKOBBI IPUYUHBI
e€ BbI3bIBaOIINE?

Uem 00ycCI0BIEHO OTINYHE CBONCTB MOJSPHBIX U HE MOJSIPHBIX AUDJIEKTPUKOB?

YeMm 00yCIIOBIIEHO OTIMYUE 3aBUCUMOCTEH tJd U & OT YaCTOTHI MPHIIOKEHHOTO HAIpsi-
YKEHUS 1715 TIOJISIPHBIX U HEMOJSPHBIX TUJIEKTPUKOB?

B uém 3aximouaercss oTpuaTeabHbI A3PPEKT 3aKpUTUUECKONH HOHU3AIMH - TUIIEKTPH-
KOB?

OT yero u KakuM 00pPa3oOM 3aBHCAT OTEPU YHEPTUHU B U30JIALUU?

[To xakoll mpUuYMHE B KaUe€CTBE XapaKTEPUCTUKU TUAIIEKTPUUYECKUX MOTEPh HCHOIb3Y-
€Tcs UMEHHO TpUrOHOMeTpHuecKkas pyHkuus tgd yrna o7

KakoBa mpupona m MexaHu3Mbl 00pa3oBaHUs CBOOOJHBIX HOCHUTENEH 3apsioB B JH-
AIIEKTpUKax?

Kakumu nmprunHaMu BbI3BaHbl TUAIEKTPUUYECKUE MTOTEPU B AIEKTPOU3OISAIMOHHBIX Ma-
TepHuajax U B3aMMOCBSA3aHbl JIM OHU?
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OObsicHUTE pa3HUILYy B CTPYKTYpE 3aBUCUMOCTH  OT YacTOThI MPUIIOKEHHOTO HaIpsiKe-
HUS JJIs TIOJISIPHBIX M HE TIOJSIPHBIX TUIIEKTPUKOB.

OO6bscuute mpuHuum uzMepenus 1gd no cxeme lllepunra.

Kak u3MepuTh OTHOCHTEIBHYIO AMAJICKTPUYECKYIO HMPOHHMIIAEMOCTh O0Opaslia IUAJIeK-
TPHUKA MPOU3BOJILHOMN (OPMBI?

KakoBa mpaktudeckasi 3HaUUMOCTh u3MepeHuit tgo u ,? [losicaure mpumepamu.

OT KaKuX OCHOBHBIX (DAKTOPOB 3aBUCST MOTEPU SHEPTUU B DIEKTPUUECKON U3OJALIUU U
KaKuM o00pazom?

UYro xapakTepu3yroT 1gd U &, U KaKoBbl HauboJiee OOIIMe 3aBUCUMOCTU UX OIpees-
rolue?

[lepeuncnure u naliTe KPaTKyro XapakKTEepUCTUKY METOAaM U3MepeHHUs & U 1g0.

Kakum oOpa3om paccuuTbiBaeTcsi U u3Mepsercs tgo aus o0pas3oB AUIICKTPUKOB TLIOC-
Ko popmbI?

Kakum o6pazom usmepsiercs tgo KUAKUX AUIITEKTPUKOB?

B uém otinuus B onpenenenun tgd u € mpu yacrtorax 50 'y m gactorax 400-108 I'n?
[IpuBenuTe napamieNbHYIO U TOCIEI0BATEIbHYIO SKBUBAJICHTHYIO CXEMBI TUAJICKTPUKA
Y COOTHOULICHHS MEXKIy UX IapamMeTpamH.

JKAJAKUE JUDJIEKTPUKHA

Knaccudukanus KuUakux AUIIECKTPUKOB.

O061acTh NPUMEHEHUS KUJAKUX TUIIECKTPUKOB.

Yrto noHMMaeTcs MoJ| HOHATHEM "BSI3KOCTh'" M yeM 00ycloBlIeHa e€ BAXKHOCTh KaK Xapak-
TEPUCTUKH IIEKTPOUIOJISIITUOHHOTO MaTepraa’?

JaiiTe onpenenenne TEPMUHY «IMHAMUYECKAs BI3KOCTh.

[aiite onpeneneHne TEpMUHY «KKUHEMATUYECKas BI3KOCTh.

Enunuiibl usmepenus BSI3KOCTH.

Yo takoe [Tackanb+cexynma, [Taxc?

YTO MOHUMAETCs MO/ MOHATUEM ""TEKY4YeCTh»?

Kaxkue cBoiicTBa 3J€KTPOU3OISIIMOHHBIX MAaTePUATIOB XapaKTepU3yIOT KUHEMaTHUecKas,
JUHAMHUYECKasi U YCIOBHAs BA3KOCTHU?

Kakum o0Gpa3om BSI3KOCTH TpaHC(POPMATOPHOTO Macia BIUsSET Ha paboTy TpaHcdopma-
Topa?

Kakue MeToapl u mpruOOpHI MPUMEHSFOTCS ISl ONIPEACIICHUS BI3KOCTH JKUJIKUX JTUIJICK-
TPUKOB?

KakoBa 3aBUCHMOCTH CTENEHU BSI3KOCTU KUIKUX IUDJIEKTPUKOB U €ro CIIOCOOHOCTH
MPONUTHIBATH MOPUCTHIE TUAINEKTPUKU?

[Touemy HETOMYCTUMO B Ka4ECTBE IECKTPUUECKON HIOJISIIIUU IPUMEHATh Macia ¢ BSI3KO-
cThio Oonee 4 - 4,5 °D npu T-20°C u menee 1,6 - 1,8 °D mpu 50 °C?

OObsicHUTE PUUMHY MOBBIILIEHUS BA3KOCTH Macell MpH OXJIAXJAECHUU U TOHATHE "XO0JI0-
JOCTOMKOCTB".

OnuimTe COOTHOIICHUE MKy €IMHUIIAMHU BSI3KOCTH.

YeMm 00BsICHSIETCS HEOOXOAMMOCTh OMPEEICHUs TOrO WU UHOTO BUAA BsizkocTu? Kakas
W3 HUX, Ha Ball B3MJISJ, M MTOYEeMYy HamOoJee MOJTHO XapaKTEepPU3YyeT CBOMCTBA YKUIKHUX
JIUAIEKTPUKOB?

[Touemy u KakuM 00pa30M 3aBUCAT DJICKTPOM3OJSIIMOHHBIE CBOMCTBA KUIKUX JTUDJICK-
TPUKOB OT TEMIEPATYPHI?

Kakum o0Opa3oM BSI3KOCTh KHUAKUX JUICKTPUKOB BIWAET Ha pabovyne XapaKTEPUCTHKU
ANEKTPOTEXHUYECKUX YCTPOMCTB?

[Touemy y TBEpIBbIX AMDIEKTPUKOB, MTPOIMUTAHHBIX AICKTPOU3OJIAIIMOHHBIMU JKHIKOCTSI-
MU, YBEJIIMUMUBAETCS 3JIEKTpUUECKasi IPOYHOCTh?
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[Touemy mpu UCHIBITAHUU HA MPOOOH KUIKUX JUDIECKTPUKOB MEPBBII ONBIT HE YUUTHIBA-
ercs?

Kakue npoBepku BKIIOYEHBI B IEPEYEHb UCIBITAHUHN MO CXeMe "'COKpallleHHbIN aHainu3"
KUJKUX JUIICKTPUKOB?

[Touemy MUHHMaNIbHOE HaMpsDKEHUE MPoOos TpaHCHOPMATOPHOTrO Macia MPUXOTUTCS Ha
Temneparypbl Onu3kue kK °C U BO3pacTaeT Kak IpHU CHIKCHHUH TEMIIEPATyphl, TaK U MPU
€€ yBEJIMYCHUU?

Ot xakux (aKTOPOB 3aBUCHUT IEKTPUIECKASI IPOYHOCTD KUIAKUX TUIICKTPUKOB?
[Touemy ¢ pocToM 0O0beMa M IUIOLIAAU >KUJIKOTO JUAIEKTPUKA, HAXOMASIIErocs B 3JIEK-
TPUYECKOM TI0JI€, €0 MPOOUBHOE HAIIPSHKCHHUE CHIYKACTCS?

KakoB MexaHU3M 3JEKTPONPOBOAHOCTH JKUIKUX ICKTPOU3OISAIMOHHBIX MAaTepUaoB U B
4EéM ero 0COOEHHOCTH?

[Touemy 11st ra3000pa3HBIX U KUIKUX JUIIEKTPUKOB yIEIbHOE MOBEPXHOCTHOE COIPO-
TUBJICHUE OOBIYHO HE pacCMaTpUBAETCs?

I'A30OOBPA3HBIE IUDJEKTPUKH

Kak 3aBucut snexrpuyeckas IpOYHOCTh T'a3a OT PACCTOSHUS MEXIY 3JIEKTPOIAaMH, UX
dbopMBbI, TaBIeHUS U TeMIepaTyphl?

Uro Takoe nmpoOoil 31EKTPOU30JIALMOHHBIX MATEPHATIOB?

UTo Takoe 31eKTpUUeCKasi IPOUYHOCTh IEKTPOU3OJISLIMOHHBIX MATEPUAJIOB?

Ot kakux (aKTOPOB 3aBUCHUT AIEKTPHUUECKAs IPOYHOCTH ra3000pa3HBIX TUAIEKTPUKOB?
Kak snexTpuueckas IpOYHOCTh AUAJIEKTPUKOB 3aBUCHUT OT TEMIIEPATYphI?

Kak anekrpuueckast IpoOYHOCTb 3JIEKTPOU3OJISAIMOHHBIX MaTEPUATIOB 3aBUCUT OT YaCTOTHI
MEPEMEHHOT0 TOKa?

[loueMy c poCTOM TOJIIMHBI 3JIEKTPOU3OSLUOHHOIO MaTepuana €ro 3JeKTpUuyecKas
MIPOYHOCTh CHUXKAETCS?

MoskeT 11 TpOU30MTH Po00ii (ANEKTprUUeCcKuil) Bakyyma?

[ToueMy anekTpuyeckasi MPOYHOCTb TBEPIBIX SJIEKTPOUIOJIALMOHHBIX MaTepuaoB (Mpu
HOPMAJIbHBIX YCJIOBUSIX) BBIIIE, YEM Y JKUJKHX, & AKUJKUX - BBIIIE, YEM y ra3000pa3HbIX?
Kak BinusieT moyisipHOCTb 3JEKTPOJOB HA BEIIMYMHY NMPOOMBHOIO HANpsKEHUs y ra3000-
Pa3HbIX JUAJIEKTPUKOB?

IIpu ompezneneHHBIX YCIOBUSAX B Ta3000pa3HBIX IEKTPOU3ONISLUOHHBIX MaTepUanax He
MOJKET HACTYIUTh JeKTpuueckui mpoooii? Kakue 3to ycnoBus?

Kakum o0pa3oM 1 mouemy sieKTpuyeckasi IpOYHOCTh I'a30B 3aBUCUT OT JIaBJICHUsA?
KaxkoBbl He1ocTaTKH ra3000pa3HBIX JUIICKTPUKOB?

Ot Kakux (aKkTOPOB 3aBUCHUT IEKTPHUECKasi IPOYHOCTH ra3oB?

Kakum o0pazom u3MeHsieTcs 3JIeKTpudecKasl IPOYHOCTh BO3AYyXa IMPU YBEIMYEHHH €ro
BIIQYKHOCTH?

HazoBuTe nporieHTHBIN COCTaB OCHOBHBIX Ta30B BO3ayXa?

Yro Takoe 3mera3 (XMMHUYECKHH cocTaB)?

B yem pazHuna npo6ost B 0OAHOPOJHOM U HEOJHOPOIHOM 3JIEKTPUUECKOM 10JIe?

KakoB MexaHU3M 371E€KTPONPOBOJHOCTH ra3000pa3HbIX JUAIEKTPUKOB U B 4M €ro 0co-
OeHHOCTH?

[Touemy ams ra3000pa3HBIX U KUAKHX JAUIIEKTPUKOB YJIEIBHOE MOBEPXHOCTHOE COMPO-
THUBJICHHE OOBIYHO HE paccMaTpUBaeTCs?

MEXAHUYECKHUE XAPAKTEPUCTUKU

Yem OIMPCACIIAOTCA Tpe6OBaHI/I${, OPEABABIACMBIC K SJICKTPOU3OJIALIMOHHBIM MaT€puaiaMm
HpaKTHKOfI M KaKOBBI OHH?
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UYro noHnmaercs noj TBEPIOCTBIO MEKTPOTEXHUYECKMX MATEPHANIOB U B KAKUX CIydasx
NpUMEHEHHs OHA UTpaeT HanboJiee BaXKHYIO pOJIb?

B kakux eauHunax m3mepsercs TBEpAOCTh? IlosgcHUTE OTIMYMSA U B3aUMOCBS3b CBOWCTB
MU XapaKTEPU3yEeMbIX.

Ilepeuncnure METOBI ONIPEAEIECHNS TBEPAOCTH U MOSICHUTE UX CYIIHOCTb.

B uém mpaxkTuueckas LIEHHOCTb 3HAaHUS TAaKUX XAPAKTEPUCTUK 3JIEKTPOU3OJIALUOHHBIX
MaTEpUalOB, KaK yAapHas BA3KOCTb U XPYIKOCTH?

Kakum MexaHMYecKUM MCIIBITAaHUSIM MOJBEPIalOTCs 3JIEKTPOU3OJIALMOHHBIE MaTEPHUAIIBI
U C KaKOH LIeNbI0?

[lepeuncnure MeTOBI ONpeAeaeHUsl TBEPAOCTH U MaTE€pHUalIbl Uil KOTOPBIX IPEAIOYTH-
TEJIEH TOT UM UHON METOJ.

Kakwue ucnpITannst MaTepuagoB BXOIAT B 00bEM "MexaHn4yeckux" U B 4éM HX CYIIIHOCTH?
OT yero n KakuM 00pa3oOM 3aBUCUT MEXaHUUYECKasi IPOYHOCTb TUIIEKTPUKOB?

Kakue nenu mpecnenyroT MEXaHUYECKHE HCIIBITAHUS AJIEKTPOM3O0JIALMOHHBIX MaTepua-
JIOB U, B YaCTHOCTH, TOT WJIX HHOHN UX BUJ?

ITouemy npu pacuére TBEPIOCTH IJIACTMACC HArPy3Ka MPHUBOJUTCA B €IMHHUILAX YCIOB-
HOM ITyOUHBI BAaBIUBaHUSA?

UYro obmero u B 4éM OTIMYME (PU3MUECKOW CYNTHOCTH XapaKTEPUCTHK 'ymapHas Bsi3-
KOoCTh" 1 "XpynkocTs"?

B uém npeumyiecTBa 1 HEJOCTATKU Pa3IMUHbIX METOJIOB OIPENEICHUS TBEPAOCTH?

TEPMUYECKHUE XAPAKTEPUCTUKH

[lepeuncnure KIacchl HATPEBOCTOMKOCTH M IMPUBEIUTE MIPUMEPHI dJIEKTPOU3OIIIUOHHBIX
MaTepHalioB BXOJAIINX B HUX.

KakumMu  mapamerpamMu  XapakTepH3YIOTCS ~ TEPMHUYECKHE  CBOWCTBA  JJIEK-
TPOU3OJIALIMOHHBIX MAaTEPUAJIOB U B YEM UX CYLUIHOCTH?

B uém npakTryeckas BaXHOCTh TaKOW XapaKTEPUCTUKHU JIEKTPOU3OIISIMOHHBIX MaTepH-
aJIOB, KaK TEIUIOCTOMKOCTh?

B uém mpakTrueckoe 3HaYCHNE TAKOTO MapaMeTpa Kak TEIUIONPOBOAHOCTh M OT YETO OHA
3aBUCHUT?

Uro Takoe "TemnoBoe cTapeHre" 3JIeKTPOU30ISIIMOHHBIX MaTepuanos? Kakue gakTopsl u
B CHJTy KAKMX MEXaHM3MOB BIIHUAIOT Ha €0 CKOPOCTh?

Kakne mpakTuueckue 3Ha4CHHsT MMEIOT TEMIEPaTyphl TEIUIOCTOMKOCTH aMOpP(QHBIX TH-
3JIEKTPUKOB U OT Y€ro OHU 3aBUCAT?

Jns  Kakux ~ ciydaeB  OKCIUTyaTallill  BakHA  Takas  XapaKTepUCTHKA  DJIeK-
TPOU3OJIALIUOHHOTO MaTepuaia Kak XoJ0J0CTOUKOCTb, B UéM €€ CYIIHOCTh U KaK IMPOBO-
IISITCSA UCIIBITaHUS?

KakoBbl MeTOJIbI Onpe/esieHUs] TeMIIEpaTyphl pa3MArdeHUs JIEKTPOU30IISILIMOHHBIX Ma-
TEPUAIOB U B YEM UX CYIIHOCTH?

IJI. IPOYHOCTDb

[Touemy y TBEpABIX AMAIEKTPUKOB, MPOMUTAHHBIX AIIEKTPOU3OISIIHOHHBIMU KHUIKOCTSI-
MU, YBEJIMUUBAETCS IEKTPUUECKas IPOUHOCTD?

Kak 3aBucHT 3neKTprudeckass IpOYHOCTh TBEPABIX TUIEKTPUKOB OT CKOPOCTH TIOBBIIIE-
HUS HaMPSDKEHUS U oyemy?

Uro Takoe mpoOoil 31eKTPOU30IALNOHHBIX MATEPHATIOB?

Yro Takoe MEeKTpHUEcKasi MPOYHOCTh IJIEKTPOU3ONIALIMOHHBIX MaTepHaaoB?

UTto Takoe «COOCTBEHHBIN MPOOOI» IIEKTPOUIOISIITAOHHOTO MaTepraa?

Korna B quaiekTpukax HaCTyHaeT 3JeKTPOTENI0BOM MpoOoii?

Korna B ausnexTpukax HacTyrnaeT HOHU3aIMOHHBIA TPOOOi?
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Korna B qupmekTpukax HacTynaeT JIEKTPOXUMUYECKUN MPOOoi?

[loueMy B 37€KTPOM3OJSILMOHHBIX MaTepHajaX pazindyaroT KPaTKOBPEMEHHYIO U -
TEJIBbHYIO MIEKTPUYECKUE IIPOYHOCTH?

B 4em cBumeTeNnbCTBYET KpHUBas 3aBUCUMOCTH MTPOOMBHOTO HAIPSDKEHHS OT JUIUTENBHO-
CTH JICUCTBUS HAIIPSKEHUSA?

Ot kakux (paKTOPOB 3aBUCHUT IEKTPHUUECKAS IPOYHOCTH TUIIIEKTPUKOB?

Kak anextpudeckas IpOYHOCTb AUDJIEKTPUKOB 3aBUCUT OT TEMIIEpaTyphl?

Kak anexktpuueckasi IpoOYHOCTb 3JEKTPOU30JISLMOHHBIX MAaTEPUAIOB 3aBUCUT OT YaCTOTHI
IIEPEMEHHOT0 TOKa?

[loueMy c poCTOM TOJIIMHBI 3JIEKTPOU3OISALUOHHOIO MaTepuana €ro 3JEeKTpUYecKas
IIPOYHOCTh CHMKAETCS?

[ToueMy ayiekTpuyeckass IPOYHOCTh MHOTUX JUAJIEKTPUKOB IIPU IOCTOSIHHOM Harpske-
HUU BBILLIE, YEM IIPU IEPEMEHHOM?

[ToueMy anexTpuueckas MPOYHOCTb 3aBUCUT OT IUIOLIAIA TOBEPXHOCTHU AJIEKTPOIOB?
KaxoBbI HEIOCTATKY )KUIKHUX IUIIEKTPUKOB 10 CPAaBHEHUIO C TBEPABIMU?

[Touemy mpu MCIIBITAHUM JKUIKOTO TUDJIEKTPUKA HA MTPOOOI MEXIY ONBITAMU HEOOXOIH-
Ma BBbIJIEPIKKA BpEMEHU?

[ToueMy ayiekTpuyecKasi MPOYHOCTb TBEPIBIX 3JIEKTPOU3OJIALMOHHBIX MaTepUaioB (Ipu
HOpPMAaJIbHBIX YCJIOBMSIX) BBIILIE, YEM Y JKUAKHUX, a XKHUJKHX - BbIILIE, YEM y ra3000pa3HbIX?
Kakue BUIBI 2JIEKTpUYECKUX PA3PSIOB BOSMOXHBI B ra3ax U KaKOBbl yCIIOBUS MX BO3-
HUKHOBEHUsA?

[ToueMy anekTpudeckasi IPOYHOCTh HE SABISAETCS (PU3HUECKON XapaKTepUCTUKON MaTepu-
ana?

[ToueMy B ra3000pa3HbIX JIEKTPOU3OJIALMOHHBIX MaTepuaniax B HEOJHOPOIHOM IOCTO-
STHHOM JIEKTPHUYECKOM T0J1€ mosiBiiseTcs 3 ekt noasipHocTu?

DnexkTpudeckoe nepekpuiTie u3oisaun. [Ipusennure mpumepsbl. OOBsICHUTE PUINIECCKYIO
CYThb SIBJICHUS U YKa)KUTE OTpULAaTEIbHbIN 3 (DeKT.

B kakux ausnexTpukax (MOJIIPHBIX M HENOJSPHBIX) JIEKTPUUYECKUN MPOOOH HacTynaer
IIPY MEHBILIEM 3HAYEHUN HAIPSUKEHHOCTH 0JIA U IIoyemMy?

IJIEKTPON3OJALMNOHHBIE MATEPHUAJIBI

B uém paznuuus NOHATUI TUANEKTPUK, FTEKTPOU30IALMOHHBINA MaTepua U U30JsTop?
[Touemy y TBEPABIX AUIIEKTPUKOB pazivyaroT 0ObEMHOE U MOBEPXHOCTHOE AJIEKTpHUe-
CKH€ CONPOTUBIIEHUS U KAKUMHU IPUYMHAMH OHU 00YCJIOBJIEHBI?

KakoBa posb OXpaHHBIX 2JEKTPOJOB IIPU U3MEPEHHMM YIEIBHBIX CONPOTHUBIICHUMN JJIEK-
TPOU3OJISUOHHBIX MaTepUaIoB?

KakoBbl M€XaHU3MBbI 3JIEKTPONIPOBOJHOCTU TBEPABIX AIEKTPOM3OALMOHHBIX MaTepHa-
JIOB U KaKOBBI IPUUMHBI UX OIpeestonme?

Kakumu npuumHamMu BBI3BIBAETCS MOBEPXHOCTHAS AJIEKTPOIPOBOJAHOCTh TBEPIBIX DJIEK-
TPOU3OJISLUOHHBIX MaTEPUaIOB U KAKOBBI METObI €€ YMEHBIICHUS?

[Touemy ynenbHas 3JI€KTpUUECKAs MPOBOJAUMOCTD MOJSPHBIX IUAIEKTPUKOB IPU PaBHBIX
YCIJIOBUSIX BBILIE, YEM Y HEMOJSPHBIX?

Kakumu nokasarensiMu XapakTEpHU3YyeTCsl 3JIEKTPOIPOBOJHOCTD AIEKTPOU3OJIALIMOHHBIX
Matepuainos? [IpuBeauTe v NosicHUTE pacyETHbIE 3aBUCUMOCTH.

CripaBeUIUB JIK JUTSL DJIEKTPOU3OJISIIMOHHBIX MaTepuaioB 3akoH Oma? IlpuBeaure oboc-
HOBaHHE.

Ot xakux (GakTOpoOB U KaKUM 00pa30oM 3aBUCHUT yJelbHas dJEKTpUYeCcKasi IPOBOJIUMOCTb
Pa3IMYHBIX JUAJIEKTPUKOB? (MOSICHUTE IPUMEPAMU ).

Kak BiusieT BIaXXHOCTh Ha JUAIEKTPUYECKUE CBOMCTBA DJIEKTPOU3OJIALUOHHBIX MaTEpHU-
anoB (ra3000pa3HbIX, )KUJIKHUX, TBEPIBIX)?
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Kakum oGpa3om Biara nonaiaer B 3J€KTPOU3OISILIMOHHBIE MaTEpPHUAIbl, U B KaKoil popme
OHA MOKET B HUX HaXOJUTHCS?

Kakum 00pa3zom BIUSIIOT MPUMECH U 3arpsi3HEHHE Ha YAEIbHOE 3JIEKTPUUYECKOE COIpo-
TUBJIEHUE 3JIEKTPOU30JIALIMOHHBIX MaTepraioB? [IpowmocTpupyiite npuMepamu.

Uro xapakTepusyeT yAelbHOE BHYTPEHHEE CONPOTUBIICHUE, U JJI KaKUX JAUDJICKTPUKOB
OHO OIIPEAEIAETCS, U 110 KAaKUM IIpUYUHaM?

B 4ém mpaktuyeckas 3HaYMMOCTH YJEIbHOIO BHYTPEHHEIO COMPOTHUBIICHUS CIOUCTBIX
TUAJIEKTPUKOB? OTBET NPOUIUIIOCTPUPYITE IPUMEPAMH.

DONEeKTPOJbl KaKUX KOHCTPYKTHBHBIX THUIOB MPUMEHSIOTCS JUISl ONpEAeNeHUsl YIETbHBIX
NEKTPUYECKUX COINPOTUBIECHUN IUAIIEKTPUKOB? OTBET NPOMILIIOCTPUPYHTE ICKU3AMU
IBYX, TPEX U YETHIPEX IIIEKTPOIHBIX CXEM U3MEPEHHUSI.

Kakum 06pa3om B TPEXINEKTPOTHOM HUCIBITATETILHOM YCTPOHCTBE MPOUCXOAUT pas3zese-
HHE TOKa CKBO3HOM MpoBoauMOCTH Ha v, 1S?

Kakue m3meputensHbie MPpUOOPHI UCIOIB3YIOTCS IS MPSIMBIX U KOCBEHHBIX U3MEPEHUI
ANEKTPUYECKOTO CONIPOTUBICHUSI TUIIEKTPUKOB?

B uém npaxTuueckas EHHOCTb MU3MEPEHHUS YIENIbHBIX AIEKTPUUYECKUX CONPOTHUBIICHUI
ANEKTPOUIONIALIMOHHBIX MaTEPHATIOB?

KakoB MexaHN3M JIEKTPONPOBOIHOCTH KUAKUX U AIEKTPOU3OJIALUOHHBIX MAaTEPHATIOB U
B 4€M ero 0coOeHHOCTH?

[To xakuM npuUYMHAM pa3Mepbl IEKTPOJIOB JJISl ONPEAETICHHUS] COPOTUBICHUS 3JIEKTPO-
m3ossuonHbeix MatepuanoB ['OCTupyrotes. [lpuBenure mpuMep COOTHOIIEHUS pa3Me-
POB BJIEKTPOJIOB MPU TPEXINEKTPOJHON CXEME U3MEPEHHUS.

KakoBbl myTH U MeTO/bI MOBBIMICHHUS YIEIHLHOTO MOBEPXHOCTHOTO COMPOTUBIICHUS JIU-
ANEKTPUKOB?

KakoBbl yTH W METOJbI MOBBIMICHUS YIEIHHOTO OOBEMHOTO CONMPOTUBICHUS AUIIICK-
TPUKOB?

KakoBbl IyTH ¥ METO/bI MOBBILIECHUS YIEIBHOTO BHYTPEHHETO COMPOTHUBICHUS AUIIICK-
TPUKOB?

[To kakoif mpUYMHE W KaKUM OOpa3oM IpHU MOCTOSHHOW TemrepaType CKBO3HOW TOK
YTEUKH 3aBUCUT OT MPUI0KEHHOTO HAPSKEHUs?

[Touemy mpu mpuUIOKEHHH K 00paslly 3JIEKTPOM3OJIALMOHHOTO MaTepuaia 3JeKTpuye-
CKOTO HanpsKeHUs], TOK YTeUKU B Ha4aJIbHBIA EPUOJ BBIIIE, YEM YCTAaHOBUBIIMNICS?
B03MOXHO 1M CyIIECTBOBAaHUE MJICANBHOIO AIEKTPOU3OJSILMOHHOIO MaTtepuana? Eciu
"na", To AJI1 KaKUX MaTepUajoB U MPHU KaKUX YCIOBUSX?

[Touemy 11t ra3000pa3HBIX M KHUJIKUX TUJIEKTPUKOB YAEIbHOE MOBEPXHOCTHOE COIPO-
THUBJICHHE OOBIYHO HE paCCMaTPUBACTCS?

[To xakuM mpUYMHAM YJEIBHOE TIOBEPXHOCTHOE CONPOTHUBIIEHUE MOJIAPHBIX AUIJIEKTPH-
KOB OOBIYHO HUXKE, YEM HETOJISIPHBIX ?

KakoBel TpeOoBaHus, NpenbsaBiseMble K oOpa3aM TBEPABIX AUIIEKTPUKOB PA3IUUYHOM
dbopmMmel ipu onpeencHun Rv, RS?

KakoBbl 0coOeHHOCTH TpeOOoBaHM, MpeaABABIsIEMbIX K 00pa3liaM U JIeKTpoAaM MpHu U3-
MEPEHHUH COMPOTUBIICHUHN 3JIEKTPOU3O0JIIUOHHBIX IIEHOK?

KakoBbl TpeOOBaHUS K M3MEPUTENbHBIM fuyeiikam U oOpas3laM XHUIAKUX AUIJIEKTPUKOB
MIPY ONPEJIETICHUN UX YAETbHOTO 00bEMHOTO COITPOTUBIICHUS?

KakoBbl yc0BHsI HOATOTOBKU K UCIIBITAHUAM 00PA31I0B AUAIEKTPUKOB U KaKHe 1eNH MPH
3TOM peanu3yrTcs?

B uéMm cymHOCTh M OTIMYMS TaKuUX TajbBAaHMYECKMX METOJIOB M3MepeHus Rwus, kak:
HENOCPEACTBEHHBIN, CpaBHEHUS, 3apsIIKU KOHJeHcaTopa?

YeM OTIMYAIOTCS AKTUBHBIE TUAIEKTPUKH OT OOBIUYHBIX?
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MAT'HUTHBIE MATEPHUAJIbBI

Kak knaccuuuupyrorcs MaTepuaisl 10 MarHUTHBIM CBOMCTBaM?

Kakumu napameTpaMu XxapakTepu3yrOTCsl MATHUTHBIE MaTepUaibl?

Kakue norepy BO3HUKAIOT B MArHUTHBIX MaTepuanax?

Kak cBsi3aHa 1oMeHHas CTpYKTypa ¢ OCHOBHOM KpUBOW HaMarHUYMBaHuUs?

Kakue marepuaibl OTHOCATCSA K MArHUTOMSATKAM?

Kakue MarHuTHbIE MaTepuabl UMEIOT BBICOKOE 3HAUEHUE MATHUTHOW ITPOHUIIAEMOCTH U
MHIYKIMH HACBIILEHUS?

Kakoii cTpykTypoii 1 KakuMH CBOMCTBaMH 00J1a/1al0T MarHUTOMSITKHE (hepPHUTHI?
KaxoBblI Ba)KHEWIINE XapaKTEPUCTUKA MarHUTOTBEPIBIX MaTEpUAIOB?

9. Kakue marepuainsl 1uisi IOCTOSHHBIX MarHUTOB UCIOJIb3YIOTCS B 3JIEKTPOTEXHUKE?

SouhkwdE

o N

4.2. KypcoBoii npoekT (padora)
[11anoMm He mpeaycMOTpeHa
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