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Pazpabotuuk:
K.T.H., IIpenojasareiib neppou kareropuu ['ynses [1.B.

®DoHJ OIIEHOYHBIX CPEICTB PACCMOTPEH M OJ00pEH Ha 3aceqaHuu Kadeapsr «Kc-
TUTyaTaIus JHEPreTHYECKOTo 000pYIOBaHHS U SIIEKTPUICCKUX MAITHHY» OT
19 mapta 2026 r. [IpoTokomn Ne 8.

3aenyromuii kadenpoii: I'ynses I1.B.

@oHJ OLEHOYHBIX CPEICTB PACCMOTPEH U PEKOMEHAOBAH K UCIOJIb30BAHUIO
B y4e€OHOM IpOLECCe Ha 3aCeJaHUM METOJNYECKOM KOMHUCCHUHU IO CIIEHUaIbHO-
ctsim 08.02.09 «MonTax, Hamaaka W SKCIUTyaTalMs JICKTPOOOOPYIOBaHHS TPO-
MBIIICHHBIX U TPaXKIAaHCKUX 31aHuii», 13.02.07 «nexkrpocHabxenuey», 35.02.08
«OneKTpu(pUKaLKs U aBTOMATU3ALMS CEIIbCKOro X03saicTBa», 35.02.08 «DnekTpo-
TEXHUYECKUE CUCTEMBI B arponpomeinieHHoM komiuiekce (AITK)» ot
27 mapra 2026 r. [TpoToxoin Ne 7.

[Ipencenarens: EmMenmuu A.A.



3

1.001mue mo1oKeHus

KonTtpoarsHo-onieHounsie cpeactBa (KOC) npegnazHadyeHsl Jjisi KOHTPOJISA U
OLIEHKH 00pa30BaTeIbHBIX JOCTHKEHHI OOYYarOIIMXCs, OCBOMBIIUX MPOrpaMMy
yaeonou auctumumabl OIT 05 DrekTpomarepuaioBeneHue .

KOC BkIII04alOT KOHTPOJIBHO-OLEHOYHBIE CPEACTBA ISl TPOBENCHUS TEKY-
IIETO KOHTPOJIS ¥ MPOMEKYTOYHOM aTTecTallni B opMe dK3aMeHa.

2. Pesyabrarsl ocBoeHust Aucuuiuinabl (M/IK), moasiexanue nposepke

IIpodeccuonanbHbie U 00LME KOM-
neTeHIun

IMoka3aTe/u olleHKH pe3yJbTaTa

CpencrBa
NMPOBEPKH
(NeNe 3aja-
HUI, MeCTO,
BpeMmsl, yCJ10-
BHSl UX BbI-
TOJIHEHMS])

1

2

3

OK 01. Beibupars crocoObl peuieHus 3anad
npodeccHOHANBHON AEATEIbHOCTH NPUMEHH-
TENIBHO K Pa3IMIHBIM KOHTEKCTaM;

OK 02. Hcnonws3oBaTh COBpPEMEHHBIE CpEI-
CTBa ITIOHMCKa, aHAJIN3a M HMHTEPIPETALNH HH-
¢dopman U MHGOPMALMOHHBIE TEXHOJIOTHU
JUISL BBITIOJIHEHHsI 3a/ad MpoQeccHoHaIbHON
JIeSITETIbHOCTH;

OK 03. IlmanupoBaTh U peajn30BBIBaTh COO-
CTBEHHOE NpO(eCcCHOHANBHOE W JIMYHOCTHOE
pasBUTHE, NPEINPUHUMATENBCKYIO AEATEIb-
HOCTh B mpodeccroHansHON cdepe, HCHONb-
30BaTh 3HAHMS IO TPABOBOM M (MHAHCOBOI
TPaMOTHOCTH B Pa3JIMYHbBIX XM3HEHHBIX CHUTY-
anusx;

OK 04. DddexTuBHO B3aUMONICHCTBOBATh H
paboTaTh B KOJUIEKTHBE U KOMaH/IE,

OK 05. OcymiecTBisTh YCTHYIO U NHCBMEH-
HYI0 KOMMYHHKAIIMI0 Ha TOCYAapCTBEHHOM
s3pike  Poccuiickoit ®enpepauuu ¢ ydeToMm
0COOEHHOCTEH COIMAJIbHOTO U KYJIBTYpHOTO
KOHTEKCTa;

OK 07. ConeiicTBOBaTh COXPAHEHHUIO OKpY-
JKArOIEH Cpelbl, PecypcocOepeKeHUI0, MPH-
MEHSTh 3HaHHMA 00 W3MEHEHUHM KiInuMara,
NPUHIUIB OEPEXIIMBOTO IIPOU3BOJCTBA, d(-
(heKTHBHO JIeHCTBOBATh B YPE3BBIUANHBIX CH-
Tyanusx;

OK 09. TIlomp3oBaTbes mnpodecCHOHATBHON
JIOKyMEHTAIle Ha TOCYJapCTBEHHOM H MHO-
CTPaHHOM SI3BIKAX.

[IK 1.2. Ilpon3BOauTE pEMOHT 000PYIOBAHUS
pacmpenenuTeNbHBIX YCTPOMCTB AIIeKTpHUe-
CKHUX TIOJICTAaHIIMH M CEeTeH HampspKeHHeM 10
110 KHJIOBOJIBT BKIIFOUUTEIBHO;

[IK 4.2. BemoaHATs pabOTEl MO MOHTaXY
BO3JIyLIHBIX JIMHUH 3JIEKTpONEepelau;

[IK 5.2. BomonHsTe paboThl MO0 MOHTaXY
KaOeJbHBIX JINHUH 3JIEKTpOIepe1ayn.

— Ymenue ohopMILITE TOKYMEHTAIMIO TIPH UCITBI-
TaHWW MApaMETPOB IJIEKTPOTEXHHUYECKUX MaTepua-
JIOB;

— YMeHHe NpOM3BOIMTH SIIEKTPHUYECKUE H3Mepe-
HUSI HA Pa3IMYHBIX 3Tarax dKCIUTyaTallld U PEMOH-
TE YCTPOWUCTB IIEKTPOCHAOKEHHS;

— YMeHHE KOHTPOJHMPOBATh PEXKUMBI
YCTPOMCTB 3J1€KTPOCHA0KEHHS;

— YMeHUe BBISBISITh M YCTPAHATh HEUCIIPABHOCTH
YCTPOMCTB 2JEKTPOCHAOKEHUS;

— YMeHHUe MIaHUpOBaTh MEPOIPHSTHS 1O BBISB-
JICHUIO M YCTPaHEHHMIO HEHCIIPaBHOCTEH ¢ coOIto-
JieHueM TpeboBaHU TEXHUKH O€30MMacHOCTH;

— YMeHue IUIaHUPOBAaTh PEMOHTHBIE PabOTHI C
IIPUMEHEHHEM COBPEMEHHBIX 3JIEKTPOTEXHHUYECKHX
MaTepHaIoB

— YMeHHE BBHINOJHATH PEMOHT YCTPOWCTB 3JIEK-
TPOCHAOXKEHHUS C COOMIOJICHUEM TpeOOBaHWA TeX-
HUKH 0€30I1aCHOCTH;

— YMeHHe UCIOoNb30BaTh COBPEMEHHBIE CPEJICTBA
NIOMCKa, aHaJIM3a U WHTEpIIpeTalul HHHOpMAaLUK 1
UH(OPMALMOHHBIE TEXHOJOTUH JUIS  OIpeIesIeHHs
TEXHMYECKUX XaPAKTEPHCTHK IJEKTPOTEXHHYECKUX
MaTepHaJoB.

paboThI

— 3HaHHMe KIACCU(PUKAIMUA SICKTPOTCXHUICCKIX
MaTepHUAJIOB U 00JIACTD WX IPUMCHCHHS,

— 3HaHHE OCHOBHBIX TEXHMYECKUX XapaKTEPUCTHU-
KU 3JIEKTPOTEXHUYECKUX MATEPHUAJIOB,;

— 3HaHHE MpaBWJI TEXHUUYECKOW OKCIUTyaTaluu
OCBETHTEIIFHBIX YCTAaHOBOK, YCTPOWCTB 3JIEKTPO-
CHAOKEHUS, DTIEKTPHUECKUX CETEH;

— 3HaHue TpeOOBaHWU TEXHUKU OE30MaCHOCTH
TIPH SKCTUTyaTalli yCTPOMCTB AIEKTPOCHAOKEHUS;
— 3HaHHE YCTPOUCTB, MPUHIIMIIA JEUCTBUS U CXEM
BKJIFOUEHUST U3MEPUTEIbHBIX TPHUOOPOB;

— 3HaHME THUIUYHBIX HEUCIPABHOCTEH YCTPOMCTB
AJICKTPOCHAOKEHUSI U CIOCOOOB MX YCTpPaHEHHS C
IIPUMEHEHUEM COBPEMEHHBIX JJIEKTPOTEXHUYECKUX
MaTepHaJIoB.

Texymmii koH-
TPOIb B popMe:
- 3aIUTHI J1a00-
paTopHBIX padoT
1 NPAKTHUICCKUX
pador;
-KOHTPOJIbHBIX
paboT 1o TeMam
JTUCITUTLTAHB;
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3. KOHTpO/IbHO-0LIEHOYHBbIE CPeCTBA TeKYIIEro KOHTPOJIA

KouTpouabHbIe padoThI

[IpaBwibHOE pelieHre He MmeHee 85% 3amanuii — 5 6asios;
[TpaBuibHoe pemienne 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.

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

[TocnenoBaTenbHOCTH PELICHHUS:

ar=(R2—R1) /(R T2 —Ty)),
TJIe dg — TEMIIEPATYPHBII KO3(hMUIMEHT COPOTHBICHNUS TPOBOIOKH, K™;
T,, T, — Temneparypa B rpagycax Kenspuna ( 7=t + 273 ), K.

a1= 0o, - ag,

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

K.

Al = |1a| ( T2 - Tl)
Ipumep 2.
CornpoTuBII€HHE METAJUIMYECKOTO MPOBOJAHKUKA IIPU Temreparype t; paBHO
R;. Onpenenuts TemnepaTypy MpoBOJIOKH ty, €Ciiu mpH €€ BKIIFOUEHUH MO
HarnpsbkeHue U, eciii B yCTaHOBHUBITIIEMCSI pPeKUME B Hell mpoTekaeT Tok . Temrie-
paTypHBIi KO3 GUIIUEHT yAeTbHOTO COMPOTUBIICHUS MIPH Temrepartype {; paBeH
a, . IIpuHATh, 4TO TemnepaTypHblil KOOQPUIUEHT COPOTUBICHUS OR = @, .

HOCHGI[OB&TGJIBHOCTI) PCHICHUA:

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

R, =Ri(1+ar (T, —Ty)),
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rae R, — comportusnenue npu temmneparype T, , Om.

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

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

OnpenenuTs MIOAAL MOMEPEYHOT0 CEUCHUS S MPOBOAHUKA MIIABKOTO
MPEIOXPAHUTENS, PACCUUTAHHOTO Ha MpeIeTbHBIN TOK | , ecnu ynenbHoe conpo-
TUBJICHUE MaTepHaja MPOBOJIHUKA P, €0 IJIOTHOCTH d , a TeMIeparypa IUIaBICHUS
t,;. TemI00TBOIOM BO BHEIIHIOIO Cpey MpeHeOpeyb, HayallbHasi TeMIIepaTypa
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 MaTepHasia rnpoBoauuka, Jx/(kr K);
| — mvHa TPOBOAHMKA, M;
AT — pa3HocTh TeMmeparyp, K.

VY nenpHasi TEIIOEMKOCTh MaTepuaa MpoBOJIHUKA BOJIM3U TEMIIEpaTyphI IIaBIIe-

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 NOCJEeIHETO BhIPaKEHUS MOTy4aeM:
ol > A
3RAAT -

IIpumep 4.

HopMmanbHo BEKTOpY HaNpsS>KEHHOCTH OJTHOPOIHOTO 3JIEKTPUYECKOTO TOJIS
E, pacnoioxkeHa MIacTUHA U30TPOIMHOrO IUAJICKTPHUKA C TUAIEKTPUUECKOUN Mpo-
HUIIAEMOCTHIO &. OnpeenuTh:



- HaIIpsDKEHHOCTD Nouisd E 1 31eKTpUYecKoe CMELIEHUE (IEKTPUUYECKYI0 HHIYK-
uuo) D BHyTpu muacTuHBL

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

[locnenoBaTenbHOCTD PELICHUSA:

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

J1y1st OONBIIMHCTBA TUAJIEKTPUKOB MOJISIPU30BAHHOCTH MPONOPIMOHATBHA HAMPSI-
YKEHHOCTH TOJIS:

P =g (e-1)E, Kn/v?,

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

B N30TPOIMHBIX AUIJICKTPUKAX BCKTOPHI HAIIPSIKCHHOCTH 3JICKTPUUCCKOIO IT0JIA U
MMOJIPHU30BaHHOCTH COBIIAJAIOT 110 HAIIPABJICHUIO, a 3JICKTPHUYCCKOC CMCIIICHUC
OIpCACIIACTCA BEIPAKCHHUCM!

D =gy E+P

[Tonsapu30BaHHOCTH OJTHOPOIHOIO MIIOCKOTO AUAJICKTPUKA B pABHOMEPHOM 3JIEK-
TPUUYECKOM I10JI€ paBHA MOBEPXHOCTHOM MJIOTHOCTH CBSI3aHHBIX 3aPsJI0B:
c=P.

Hpumep 5.

Bbruucinuts noaspu30BaHHOCTE MOHOKPUCTAJLIA COJIM, CUMTAs, 4YTO CMeENIe-
HUE UOHOB AX , O]l ACCTBUEM AIEKTPUUECKOTO MOJIS OT MOJIO0KEHUS PAaBHOBECHS,
coctaBisieT 1% OT paccTosHUSA MEXKIY ONMKaMIIMMUA COCEAHUMHU MOHAMM. DJie-
MEHTapHas sueilka Kpucramia uMeet (popmy Ky0a, pacCTOSHUE MEXKIY COCEIHUMU
MOHAMH d.

HOCHGI[OB&TGJIBHOCTI) PCHICHUA:

[Tonsipu30BaHHOCTH AUAJIEKTPUKA P YUCIIEHHO paBHA OTHOLIECHUIO JJIEKTPHU-
4ecKoro MoMeHTa dp ayeMeHTa AM3JIeKTpUKa K 00beMy 0V 3TOro IudIeKTpHKa:

P=dp/dV

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

dp = g4x,

rJie (- 3apsi| MOHA, PaBHBIN 3apsimy 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 . Ha kornencarop nogano Hanpsiokenue U.
OmnpenenuTs NOBEPXHOCTHYIO INIOTHOCTD 3apsi/ia Ha IUIACTUHAX KOHACHCATOPA 61 U
Ha JUDJIEKTPUKE 0, . MaTtepua UMeeT AUIIEKTPUIECKYIO IPOHULIAEMOCTD &.

HOCJ’IeI[OBaTGJIBHOCTB PCUICHUA:

Bcenencrue nonspusanuu JU3JIEKTPUKA IPU MOAKIFOYEHHOM UCTOYHUKE
IIOCTOSIHHOTO HANIPSDKEHUS HA IUIACTUHAX KOHAEHCATOPA YIECPKUBACTCS JONOIHHU-
TEJIBHBIN 3apsif a,. [loaTomy:

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

Torna:
o= cE=geUh;, o6,=P=¢g¢c¢E-&FE.

Hpumep 7.

JIBe MPOTHUBOIIOJIOKHBIE TPaHH Ky0a ¢ peOpoM ¢ U3 TUINEKTPUIECKOro Ma-
TepHaja C yAeIbHbIM 0ObEMHBIM CONPOTUBIEHUEM Py, U YAEIbHBIM TOBEPXHOCT-
HBIM COIPOTHUBIIEHHEM s MOKPBITH METAUNIMYECKUMH dJeKTpoaaMu . OnpenennThb
TOK, IPOTEKAOUIMI Yepe3 3TU T'paHu KyOa npu MOCTOSIHHOM HarpsikeHun Uo.

[TocnenoBaTeNbHOCTH PELICHHUS:

DJIEKTPUYECKUM TOK MPOTEKAET KaK yepe3 00bheM Ky0a, Tak U 1O MOBEPXHO-
CTH YeThIpeX OOKOBBIX rpaHeid. [IoaToMy conpoTUBIICHUE MEXTY dIEKTPOIaAMU
OTIpeIeISIETCS MapaJICIbHBIM COSTMHEHHEM 00BEMHOTO COMPOTUBIICHUS U TI0-
BEPXHOCTHBIX CONPOTUBIICHUM YEThIpEX TpaHer. Toraa:
- 00bEMHOE COITPOTHUBJICHHUE:
_ 2_ .
Ry=pala =p,la;

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

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



- TOK, IIPOTEKAIOIINI Yepes3 TpaHu Kyoa:
|:U0 /Ru3.

IIpumep 8.

I[Tpu moBeIIeHUH TeMIEpaTypbl oT ty 10 ty, C ymensHOe cOnpOTHBIICHHE
TURIIEKTPUKA YMEHBIIACTCS OT Py 10 pp. ONpeaenuTs TeMiepaTrypHbiii Kodpdu-
LUCHT YAEILHOTO COIPOTUBIICHHS ¢, , CIUTAS €TO IOCTOSIHHBIM B pacCMaTpHUBae-
MOM JMariazone temueparyp. [Ipu 3ToM ke 1onyleHny HauT! yAECIbHOE COIPO-
THUBJICHUE MaTepuaia po Ipu KOMHATHOM TemMIieparype io .

HOCJ’IGILOB&TGJ’IBHOCTB PCUICHUA:

[TocTosIHCTBO TeMITEpaTypHOTo KOAPPUIIMEHTA YAETbHOTO CONPOTUBIICHHUS
IIPEANOJIAraeT SKCIOHEHIUAIBHYIO 3aBUCUMOCTD p( 7).

a |IT

,0 = Ae »
rac A — IIOCTOsSTHHAasA AJIsI 1aHHOT O MaTepI/Ia.Ha;

T —remneparypa, K.

OTCIOI[a CJICAYCT:

p2 (TO_Tl)
1 In ; Py =P, e P .

a,=
-1, 1

IIpumep 9.

[Tpu koMHaTHO# TeMmIiepatype ty TaHT€HC yria AUIEKTPUUECKUX MOTEPh
KepaMu4eckoro matepuaia tgdy, a mpu NOBBIIICHUU TEMIIEPATYPHI 110 t; OH BO3-
pacraet B JiBa pa3a. Uemy paBeH tgd, sToro marepuana npu temneparype t,. Bo
CKOJIBKO pa3 YBEJIMYMUTCS aKTUBHASI MOIIIHOCTb, BBIJICIISIONIASICS B BBICOKOYACTOT-
HOM MIPOXOJTHOM U30JIATOPE U3 3TOr0 MaTepuania, Ipu U3MEHEHUU TEMIIEPATyPhl OT
to mo t, ? I3MeHneHueM JUAIEKTPUUECKON MMPOHUIIAEMOCTH KEPAMUKHY MTPEHEOpEUb.

HOCHGI[OB&TGJIBHOCTI) PCHICHUA:

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

tgd, =tgd, exp[afl’ ,—To )] ,

r7ie a-TeMIepaTypHbld KOYPOUIIMEHT 180 , KOTOPBIM MOXKET ObITh PACCUUTAH U3
BBIPAKEHUS:



Intgo,—Intgg,
o= ,
tl_tO

rAe #gd; - 3HaUCHHE TAHTEeHCA yria AUICKTPUUECKUX MOTEPh MpH t;

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

Pa , 90,
Pa0 9oy

Ipumep 10.

JIMCKOBBIN KEpaMHUUECKUN KOHIEHCATOP EMKOCThIO C BKIIFOUEH Ha Iepe-
MeHHoe HanpsbkeHue U u paccenBaeT MOIIHOCTh P,. OnpeaenuTs yaenbHble NoTe-
PY B IUDJIEKTPUKE P, €CIIU €TI0 JUIIEKTPUYECKas IPOHULIAEMOCTD &, JIIEKTpUYE-
CKasi POYHOCTh E,, ¥ 3a1ac 10 3JeKTPUYECKON IpodHoCcTH K.

HOCJ’IGILOB&TGJ’IBHOCTB PCUICHUA:

VY nenbHbIE TOTEPU PACCUUTHIBAIOTCS HA 00BEM paboOYero AU3JIEKTPUKa KOH-
JeHcaropa:
p=P,/(Sh), 2
riae S u h — iomaas 00KJIAI0K U TONIIMHA JUAIEKTPUKA, COOTBETCTBEHHO, M~ U
M.

Tonmuuy TUAAEKTPUKA HAXOUM U3 YCIOBHS 00€CTIEUEHUS MIEKTPUIECKON
IIPOYHOCTH:

h=V2UK/E, .

[Tnomaae 0OKIaI0K MOKET OBITh OIIPEACIICHA U3 BRIPAXKEHUS JIJII €eMKOCTH TIJIOC-
KOTO KOHJIEHCATOpa:

5= Ch

&€
4. KOHTPOJIbHO-01I€HOYHbIE MATEPHAJIBI 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

MHMHHUCTEPCTBO CEJIbCKOI'O XO3SI1iICTBA POCCUMCKOM ®EJIEPAIINN
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 27.11.26 1.

I[I/ICHI/IHJ'II/IHa: :‘)HGKTpOMaTepI/IaJ'IOBCI[eHI/Ie

3A/IAHHUE Nel
1. TIpoBogHUKOBBIE MaTEPHAIIBI.
2. TemnoBble XapaKTEPUCTUKU U3OJSIIIMOHHBIX MAaTEPUAIOB.
3. Omnpenenuts NPOBOJUMOCTh HUIUHAPUIECKOTO MPOBOIHUKA, €CIH U3BECTHO, UTO MPO-
BOJIHUK BBITIOJIHEH U3 aJIIOMUHUS U €ro JiuHa paBHa 100 M, 1uameTp mpoBOJHUKA pa-

BEH MM

3aB. Kadenpoii [IpenonaBarens
/T'ynses I1.B./ / T'ynses I1.B./
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Bonpocsl k 3xk3amMeHy

INPOBOJHUKOBBIE MATEPUAJIbBI

B uem orimMuue CTpyKTYpHOTO CTPOEHUSI MaTepUaIOB: IPOBOJHUKOB, ITOJIyIPOBOAHUKOB
U JUDJIEKTPUKOB?

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

KakoBbl OCHOBHBIE HamlpaBJIEHUS U MPOTHO3bI PA3BUTHUS JIEKTPOIIPOBOJIHUKOBBIX MaTe-
puanos?

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

[Tepeuncnure Bce (pakTOpPbI, BAUAIOIINE HA IEKTPUUECKOE CONPOTHBIIEHUE METaJlInye-
CKHX IPOBOJIHUKOB?

Kakum o6pa3zom u moyemy yjenbHas 3J€KTpUYECKas MPOBOAUMOCTb U CONPOTHUBIICHUE
METAJUIMYECKUX TIPOBOAHUKOB 3aBUCT OT TEMIIEPATyphI?

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

Kakum o6pa3zom u mouyemy yjenbHas 3JEKTpUYECKas MPOBOJAUMOCTb U CONPOTHUBIICHUE
METAJUIMYECKUX MPOBOAHMUKOB 3aBUCAT OT Pa3HOT0 poJia mpuMecei?

ITo xako¥i mpuunHe ¥ KakuM 00pa3oM pa3Mepsbl IPOBOJIHUKOB BIMSIOT HA UX 3JIEKTpUYe-
CKHe cBoiicTBa?

Kakoil MeTan sBisieTcst 3IeKTPOTEXHUYECKUM CTaHIapToOM?

['me ucnonb3yroTes MaTepralbl BBICOKOTO COMTPOTHBIICHUS?

Yro xapakTepusyeT TeMnepaTypHbIil K03()(OUIMEHT yIeIbHOr0 3JIEKTPUUYECKOro CONpo-
TUBJICHUS?

Kak paccuuteiBaeTcsi TeMnepaTypHbI KOA(QQOHUIMEHT YAEIbHOTO 3JIEKTPHYECKOTO CO-
MPOTUBJICHUS?

SBnsercss oM TeMIepaTypHbIH KOA(QQHUIMEHT YAEIbHOIO CONPOTHUBICHHUS KOHCTAHTOMH
JUIsL MaTepuaia v nouemy?

KakoBbl TpeGoBaHuUs K MPOBOJHUKOBBIM MaTepHajaM BBICOKON MPOBOJMMOCTH M KaKue
MaTepuaibl COOTBETCTBYIOT UM B OoJibIIei Mepe?

Ha3zoBute 4eTbipe MeTaia JIydlIMX MO 3JIEKTPUUYECKON MPOBOAMMOCTH B MOPSIKE BO3-
pacTaHus yAeIbHOTO dJIEKTPUIECKOTO COIPOTHBIICHHS?

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

KakoBel OCHOBHBIE CBOWCTBAa OMMETAJUIMYECKMX MAaTEpPHajoB W 00JACTH MX MPHMEHe-
Hus?

Kakwne ocoObie TpeOOBaHUS U IO KAKOH MPUYHHE TPEABSBISIOTCS ISl PEOCTAaTOB U pe3u-
CTOpOB?

KakoBbI BO3MOXKHOCTH W TIEPCIIEKTUBBI MCIIOJIb30BAHMS CBEPXIPOBOIHUKOB B IIEKTPO-
TEXHUKE, YTO CACP>KUBACT UX IIUPOKOE MpUMEHEeHHE?

B gem ocobGeHHOCTH pabOTHI SIEKTPOTEXHHUECKUX MaTepHAIIOB B Ka4eCTBE AJIEKTpHUE-
CKMX KOHTAKTOB M KAKMM OCHOBHBIM TPEOOBaHHUSM OHHU JOJDKHBI OTBEYATh.

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

Kakue TpebGoBaHMs MPeIbIBIAIOTCS K TPUIOAM U (pIIrocam U 0 KaKUM IpU4YuHaM?
[lepeuncnure 00MACTH TPUMEHEHHS MPOBOJHHUKOB C MHHHAMAIBHBIM TEMIIEPATYPHBIM
K03 PHULIMEHTOM YATUHEHUA?

Kakue mogudukanun yrieposaa UCIoNb3yIOTCS B JIEKTPOTEXHUKE U JUISl KAKHX Leei?
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Kaxk xknmaccuduimpyrorcst mpoBOAHUKOBBIE MaTEpUAITbI?

KakoBbl OCHOBHBIE XapaKTEPUCTUKHU IPOBOJIHUKOBBIX MAaTEPUAIOB?

Jlis kakux 1eseil HConb3yTCsl MaTepHrallbl HA OCHOBE 0JIarOpOJIHBIX U HEOIArOpoIHBIX
MeTamioB?

JUIJIEKTPHYECKASA IPOHULHAEMOCTD

B uém pusnyeckas CylmHoOCTb MOIAPU3ALUN AUIEKTPUKOB?

Kakue ¢puznyeckne MexaHu3Mbl MOJIIPU3AIMN HarOO0JIee TUITMYHBI JUTSL TUDIIEKTPUKOB U
B UM UX CYIIHOCTb?

Urto Ha3pIBaeTCs (XapakTepUu3yeT) AUAIIEKTPUUECKON MTPOHUIIAEMOCThIO?

[TosicHuTe pazHULly MEXIy TEPMUHAMH «OTHOCHUTENIbHAS AMAJIEKTPUYECKash IPOHMIIAE-
MOCTBY, «IHIJIEKTPUYECKas MPOHUIIAEMOCThY, «a0CONIIOTHAS TUAJIEKTpUYecKas IPOHU-
L[aEMOCTbY.

B uém 3akmodyena ¢pusndeckas CylnHOCTb TUIIEKTPUIECKUX TTOTEPh?
[TpontrocTpupyiTe NPUMEPOM BAXKHOCTH JJIsl MPAKTUYECKOTO UCIIOJIb30BAaHUS IUAIICK-
TPUKOB TAKOTO MapaMeTpa, KaK AUAJIEKTpUUYECKasi IPOHUILIAEMOCTb.

Kak 3aBucHT quanexTpuyeckas NPOHMLAEMOCTb U Yrojl JUIEKTPUUYECKUX IHOTEph OT
TeMIepaTypbl?

Kakoe BiaMsiHHE OKa3bIBalOT BJIAXXHOCTh Ha Yroji AMAJIEKTPUYECKUX HOTEPb M JUJIEK-
TPUUECKYIO IPOHUIIAEMOCTD JIEKTPOU30JIALIMOHHBIX MaTEPUATIOB?

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

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

[To xakuM NpU3HAKaM JIUAJIEKTPUKH MOAPA3JEISAIOTCS Ha MOJSPHBbIE U HENOJsSpHbIE?
KakoBa pa3zHuia ux OCHOBHBIX CBOMCTB?

[Touemy ycnoBusi paOOTBl JUAJIEKTPUKA IOJ MEPEMEHHBIM HAIPSKEHUEM CUHUTAIOTCS
6osee TSHKENBIM, YeM IIPU MOCTOSIHHOM HampsKeHUU?

Kakue 3HaueHust 1ast JUAJIEKTPUKOB PA3IIMYHBIX TUIIOB MOXKET MPUHUMATh OTHOCUTEINb-
Hasl IUDJIEKTPUUECKask IPOHULIAEMOCTD U TIoYeMYy?

Uro Takoe: "100pOTHOCTh U30JIALUK" U O UYEM OHA CBUJETENBCTBYET?

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 HANPSKEHUS U B YEM IPUYMHA SB-
neHus?

B uém 3akimouaeTcs cymHocTs abcopOuuu TBEPABIX AUIIEKTPUKOB, U KAKOBBI IPUYUHBI
€€ BLI3BIBarOIINeE?

Yem 00yCIIOBIEHO OTIUYHE CBOMCTB MOJISPHBIX U HE MOJSIPHBIX AUDJIEKTPUKOB?

YeM 00yCIIOBIIEHO OTIMYUE 3aBUCUMOCTEH g0 U & OT YaCTOTHI NMPHIIOKEHHOTO HAIpsI-
YKEHUS 17151 TIOJISIPHBIX U HEMOJSPHBIX TUAJIEKTPUKOB?

B uém 3axmouaercs oTpunaTeabHbIN 3P (PEKT 3aKpUTHUECKON HOHU3AIUY - AUIJIEKTPH-
KOB?

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

[To xakoll mpUuYMHE B Ka4e€CTBE XapaKTEPUCTUKU TUAIEKTPUUYECKUX MOTEPh HCHOJIb3Y-
€Tcs UMEHHO TpPUrOHOMeTpHuecKkas pyHkuus tgd yrna o?

KakoBa mpupoja u MexaHu3Mbl 00pa3oBaHUs CBOOOJHBIX HOCHUTENEH 3apsiioB B JH-
AIIEKTpUKax?

Kakumu nmpuunHaMu BbI3BaHbl TUAIEKTPUUYECKUE MTOTEPU B ANEKTPOU3OISAIMOHHBIX Ma-
TepHuajaXx U B3aUMOCBS3aHbl JIU OHU?
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OObsicHUTE pa3HUIlYy B CTPYKTYpPE 3aBUCUMOCTH  OT YacTOThI MPUIIOKEHHOTO HaIpsiKe-
HUS JJIS1 TOJIIPHBIX Y HE TOJIAPHBIX TUAJIEKTPUKOB.

OO6bsicuute mpuHLUI u3Mepenus 1god mo cxeme llepunra.

Kak u3MepuTh OTHOCHUTEIBHYIO AMAJICKTPUYECKYIO HMPOHHMIIAEMOCTh 00pasla JU3JIeK-
TPHUKA MPOU3BOJILHOMN (OPMBI?

KakoBa npaktudeckasi 3HaYMMOCTh u3Mepenuii tgo u ,? [losicaute mpumepamu.

OT KaKuX OCHOBHBIX (DAKTOPOB 3aBUCST MOTEPU SHEPTUU B DIEKTPUUECKON H3OJALUU U
KaKuM o00pazom?

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

[lepeuucnure u naiiTe KPaTKyIO XapakTEPUCTUKY METOJaM U3MEpeHHUs & U 1g0.

Kakum oOpa3om paccuuTbiBaeTcsi U u3Mepsercs tgo aas o0pas3oB AUIICKTPUKOB TIOC-
Ko popmbI?

Kakum o6pazom u3mepsiercs tgo )KUAKUX AUIITEKTPUKOB?

B uém otiinuus B onpenenenuu tgd u € mpu yacrorax 50 'y m gactoTax 400-108 I'n?
[IpuBenuTe MapamienbHYI0 U TOCIEI0BATEIbHYIO SKBUBAJIEHTHYIO CXEMBI TUAJICKTPUKA
Y COOTHOULICHHS MEXKIy UX IapamMeTpamH.

JKAJAKUE JUDJIEKTPUKHA

Knaccudukanust >xuikux JU3JICKTPUKOB.

O061acTh NPUMEHEHUS KUAKUX TUAJICKTPUKOB.

Yto noHMMaeTcs MoJ HOHATHEM "BSI3KOCTh" 1 ueM 00yClIOBJIeHa €€ BaXXKHOCTh KaK Xapak-
TEPUCTUKH IIEKTPOUIOJISIITUOHHOTO MaTepraa’?

JaiiTe onpenenenne TEPMUHY «IMHAMUYECKAs BI3KOCTh.

[aiiTe onpeneneHne TEpMUHY «KKHHEMATUYECKas BI3KOCThY.

Enunuiibr usmepeHus BI3KOCTH.

Urto takoe [Tackanb+cexynma, [Taxc?

YTO moHUMAaETCs MO/ MOHATUEM ""TEKYUECThb»?

Kaxkue cBoiicTBa 3J€KTPOU3OISIIMOHHBIX MAaTePUATIOB XapaKTepU3yIOT KUHEMaTHUecKas,
JUHAMHUYECKasi U YCIOBHAS BA3KOCTU?

Kakum o0Gpa3om BSI3KOCTH TpaHC(POPMATOPHOTO Macia BIUSET HAa paboTy TpaHchopma-
Topa?

Kakue MeToapl U mpruOOPHI MPUMEHSFOTCS ISl OTIPEICIICHHS BA3KOCTH KHIKUX JTHUAJICK-
TPUKOB?

KakoBa 3aBUCHMOCTH CTENEHU BSI3KOCTU KUIKUX IUDJIEKTPUKOB U €ro CIIOCOOHOCTH
MPOMUTHIBATH MOPUCTHIC UITEKTPUKU?

[Touemy HETOMTYCTUMO B Ka4ECTBE IECKTPUUECKON U3OJIAIMH TPUMEHATH Macya C BSI3KO-
cThio Oonee 4 - 4,5 °D npu T-20°C u menee 1,6 - 1,8 °D mpu 50 °C?

OO0BsicHUTE TIPUYMHY MOBBIIICHHUS BA3KOCTH Maces MPH OXJIAKIECHUU W MOHATHE "XO0J0-
JIOCTOMKOCTB".

OnummTe COOTHOIICHUE MEXKTY €IMHUIIAMHU BSI3KOCTH.

YeMm 00BsICHSIETCS HEOOXOAUMOCTh OTPEENICHUs TOTO WM MHOTO BUaa BsizkocTu? Kakas
W3 HUX, Ha Ball B3MJISM, M MTOYeMy HamOoJee MOJTHO XapaKTEepPU3YyeT CBOMCTBA YKUIKHUX
JIUAIEKTPUKOB?

[Touemy u KakuM 00pa30M 3aBUCAT DJICKTPOW3OJSIIMOHHBIE CBOMCTBA KUIKUX JTUDJICK-
TPHUKOB OT TeMIepaTyphi?

Kakum o0pa3om BSI3KOCTH JKHJAKUX JUDJICKTPUKOB BIUSET HAa pabodre XapaKTePpUCTHKU
ANEKTPOTEXHUYECKUX YCTPOMCTB?

[Touemy y TBEpIBIX AMDIEKTPUKOB, MTPOIMUTAHHBIX AICKTPOU3OJIAIIMOHHBIMU JKHIKOCTSI-
MU, YBEJIMUMUBACTCS 3JIEKTPUUECKasi IPOYHOCThH?
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[Touemy mpu UCHIBITAHUU HA MPOOOH KUIAKUX JUDIECKTPUKOB MEPBBINA OIMBIT HE YUUTHIBA-
ercs?

Kakue nmpoBepku BKIIIOYEHBI B NIEPEYEHb UCHBITAHUM 110 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 kakux (aKTOPOB 3aBUCUT IEKTPUIECKAS IPOYHOCTD KUIKUX TUIICKTPUKOB?
[Touemy ¢ pocToM oO0beMa M IIOLIAAN >KUJIKOTO JUAIEKTPUKA, HAXOMASIIErocs B 3JIEK-
TPUYECKOM TI0JI€, €0 MPOOUBHOE HAIIPSHKCHUE CHIYKACTCS?

KakoB MexaHu3M 31eKTPONPOBOIHOCTH KUIKUX IEKTPOU3OISAIHMOHHBIX MaTepUaioB U B
4EéM ero 0COOEHHOCTH?

[Touemy 11st ra3000pa3HBIX U KUIKUX JUIICKTPUKOB yIEIbHOE MOBEPXHOCTHOE COIPO-
THUBJICHHE OOBIYHO HE pacCMaTPUBACTCS?

I'A30OBPA3HBIE JUD3JEKTPUKH

Kak 3aBucut anexTpuyeckas IPOYHOCTh raza OT PACCTOSHUS MEXIY AJIEKTPOJAaMHU, UX
(bopMbl, 1aBIEHUS U TeMIepaTypbl?

Uro Takoe nmpoOoil 31EKTPOU30JIALMOHHBIX MATEPHATIOB?

Yro Takoe MEeKTpUYECKas IPOYHOCTh 3JIEKTPOU3OIAUOHHBIX MAaTEPUAIIOB?

Ot kakux (aKTOPOB 3aBUCHUT AIEKTPHUUECKAs IPOYHOCTH ra3000pa3HBIX TUAIEKTPUKOB?
Kak anexrpudeckas IpOYHOCTb AUAJIEKTPUKOB 3aBUCUT OT TEMIIEPATyphl?

Kak anekrpuueckast IpoOYHOCTb 3JIEKTPOU3OJISAIMOHHBIX MaTEPUATIOB 3aBUCUT OT YaCTOTHI
IIEPEMEHHOT0 TOKa?

[loueMy c poCTOM TOJIIMHBI 3JIEKTPOU3OSLUOHHOIO MaTepuana €ro 3JeKTpUuyecKas
IIPOYHOCTD CHMKAETCS?

MoskeT 11 TpOU30MTH MPo0Oii (ANIEeKTpUYEeCcKuil) Bakyyma?

[Touemy snekTpuuecKasi MPOYHOCTb TBEPABIX 3JIEKTPOU3ONISALMOHHBIX MaTepHalioB (TIpH
HOPMAJIbHBIX YCJIOBUSIX) BBIIIE, YEM Y JKUJKHX, & AKUJKUX - BBIIIE, YEM y ra3000pa3HbIX?
Kak BiusieT moyiipHOCTb 3JEKTPOJOB HA BEJIIMYMHY NMPOOMBHOIO HANpsKEHUs y ra3000-
Pa3HbIX JUAJIEKTPUKOB?

IIpu ompezneneHHBIX YCIOBUSAX B Ta3000pa3HBIX IEKTPOU3ONISALUOHHBIX MaTepUanax He
MOJKET HACTYIUTh JeKTpuueckui mpoooii? Kakue 3to ycnoBus?

Kakum o0pa3oM u mouemy sJeKTpudecKas MPOYHOCTb I'a30B 3aBUCUT OT JaBJICHU?
KaxkoBbl He1ocTaTKH ra3000pa3HBIX JUIICKTPUKOB?

Ot Kakux (aKTOPOB 3aBUCHUT IEKTPHUECKasi IPOYHOCTH ra3oB?

Kakum o0pazom u3MeHsieTcs 3JIeKTpudecKasl IPOYHOCTh BO3AYyXa IMPU YBEIMYEHHH €ro
BJIQ)KHOCTH?

HazoBute npoieHTHBIN COCTaB OCHOBHBIX T'a30B BO31yXa?

Yro Takoe snera3 (XUMHYECKH cocTaB)?

B yem paznuna npo6ost B OAHOPOJHOM U HEOJHOPOJIHOM 3JIEKTPHUUECKOM MoJjIe?

KakoB MexaHu3M 3JIE€KTPONPOBOJHOCTH Tra3000pa3HbIX JTUAIIEKTPUKOB U B 4EM €ro 0co-
OeHHOCTH?

[Touemy amst ra3000pa3HBIX U KUAKHX JAUIIEKTPUKOB YJIEIbHOE MOBEPXHOCTHOE COMPO-
THUBJICHHE OOBIYHO HE paccMaTpUBaeTCs?

MEXAHUYECKHUE XAPAKTEPUCTHUKHU

UYem onpenensroTcst TpeOOBaHus, IPEIbIBISIEMbIE K JJIEKTPOU30JIALIMOHHBIM MaTepuaiam
IIPAKTUKOM U KaKOBBI OHU?
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Yro noHumaercs o TBEPAOCTHIO AEKTPOTEXHUUECKUX MATEPUAJIOB U B KAKUX CIIydasix
NpUMEHEHHS OHA UTpaeT HauboJjiee BaXXHYIO pOJIb?

B kakux eaununax usmepsiercs TBEpAOCTb? [losicHUTE OTAMYUSA U B3aUMOCBSA3b CBOWCTB
MU XapaKTEPU3yEeMbIX.

[lepeuncnure MeTobl ONpeAeIeHUs TBEPJOCTH U NOACHUTE UX CYLTHOCTb.

B uém mpaxkTuueckas LIEHHOCTb 3HAaHUS TAaKUX XAPAKTEPUCTUK 3JIEKTPOU3OJIALUOHHBIX
MaTepHaJIoB, KaK yJapHas BA3KOCTb U XPYIKOCTb?

Kakum MexaHMYecKUM MCIIBITAaHUSIM MOJBEPIalOTCs 3JIEKTPOU3OJIALMOHHBIE MaTEPHUAIIBI
U C KaKOH LIeNIbI0?

[lepeuncnure MeTOBI ONpeAeaeHUs TBEPAOCTH U MaTepHUalibl Uil KOTOPIX IPEAIOYTH-
TEJIEH TOT UM UHOW METOJ.

Kakwue ucnpITannsi MaTepuagoB BXOJAT B 00bEM ""MexaHMUYECKUX" U B 4YEM UX CYIIIHOCTbH?
OT yero n KakuM 00pa3oOM 3aBUCUT MEXaHUUYECKasi IPOYHOCTb TUIIEKTPUKOB?

Kakue nenu mpecnenyroT MEXaHUYECKHE HCIBITAHUS AJIEKTPOM3O0JIALMOHHBIX MaTepua-
JIOB U, B YaCTHOCTH, TOT WJIN UHOH UX BUJ?

[Touemy npu pacuére TBEPAOCTU IJIACTMACC HArpy3Ka MPUBOAUTCSA B €AMHUIIAX YCIIOB-
HOM ITyOUHBI BAaBIUBaHUSA?

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

B uém npeumyiecTBa 1 HEJOCTATKU Pa3IMUHBIX METOJOB OIPEAEIEHUS TBEPAOCTH?

TEPMUYECKHUE XAPAKTEPUCTUKH

[lepeuncnure KIacchl HATPEBOCTOMKOCTH M MPUBEIUTE MIPUMEPHI dJIEKTPOU3OJIIIUOHHBIX
MaTepHalioB BXOJAIINX B HUX.

KakumMu  mapamerpamMu — XapakTepH3YIOTCS ~ TEPMHUYECKHE  CBOWCTBA  JJIEK-
TPOU3OJILUOHHBIX MAaTEPUAJIOB U B YEM UX CYLIHOCTH?

B uém npakTrdeckas BaXKHOCTh TaKOW XapaKTEPUCTUKHU AJICKTPOU3OIISIIMOHHBIX MaTepH-
aJIoB, KaK TEIIOCTOMKOCTH?

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

Uro Takoe "TemnoBoe cTapeHue" 31eKTPOU30ISIIMOHHBIX MaTepuanoB? Kakue hakTopsl u
B CHJTy KAKMX MEXaHM3MOB BIMSIOT Ha €r0 CKOPOCTh?

Kakne mpakTuueckue 3Ha4eHHs MMEIOT TEMIEPaTyphl TEIUIOCTOMKOCTH aMOpP(HBIX TH-
3JIEKTPUKOB U OT Y€ro OHU 3aBUCAT?

Jns  Kakux ~ ciydaeB  OKCIUTyaTallill  BakHA  Takas  XapaKTepUCTHKA  DJIeK-
TPOU3OJIALIUOHHOTO MaTepuana Kak X0J0J40CTOHKOCTb, B UéM €€ CYIIHOCTh U KaK IPOBO-
IISITCSA UCIIBITaHUS?

KakoBbl MeTOIbI ONpe/esieHUs] TeMIIEPaTyphl pa3MArdeHUs JIEKTPOU30IISIIIMOHHBIX Ma-
TEPHUAIOB U B YEM UX CYIIHOCTH?

IJI. TIPOYHOCTD

[ToyeMy y TBEpIBbIX IUIICKTPUKOB, MPOIMMUTAHHBIX SJICKTPOU3OJISIIMOHHBIMA JKHIKOCTSI-
MU, YBEJTMYHUBAETCS NEKTPUUECKAsI IPOYHOCTH?

Kak 3aBucHT neKTprudeckass IpOYHOCTh TBEPIBIX TUIEKTPUKOB OT CKOPOCTH TIOBBIIIE-
HUS HAIPSDKEHUS U odemMy?

Urto Takoe mpoOo¥ IEKTPOU3OSAIIMOHHBIX MAaTEPHUATOB?

Uro Takoe INEeKTpUUYECcKasi IPOYHOCTh DIEKTPOU3OISIIMOHHBIX MaTepHUaIoB?

UTto Takoe «COOCTBEHHBIN MPOOOI» IIEKTPOUIOIAIMOHHOTO MaTepuaa’?

Korna B quanekTpukax HaCTyHaeT 3JeKTPOTENI0BOM MpoOoii?

Korma B qupnekTpukax HacTynaeT HOHU3AIMOHHBIN TPpo0oii?
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Korna B qupmekTpukax HacTynaeT JIEKTPOXUMUYECKUN MPOOoi?

[loueMy B 37€KTPOM3OJSIIMOHHBIX MaTepHuajax pazindyaroT KPaTKOBPEMEHHYIO U -
TEJIbHYIO JIEKTPUUYECKHE TPOUYHOCTHU?

B yem cBumeTenbCTBYeT KpUBasi 3aBUCUMOCTH MPOOUBHOTO HAMPSKEHHS OT JUTUTEIHHO-
CTH JICUCTBUS HAIIPSKEHUSA?

Ot Kkakux (aKTOPOB 3aBUCHT HIEKTPHUECKAS POYHOCTH TUIIICKTPUKOB?

Kak snexrpuueckas IpOYHOCTh AUAJIEKTPUKOB 3aBUCHUT OT TEMIIEPATyphl?

Kak anexktpuueckasi IpoOYHOCTb 3JEKTPOU30JISLMOHHBIX MAaTEPUAIOB 3aBUCUT OT YaCTOTHI
MIEPEMEHHOT0 TOKa?

[Toyuemy ¢ pOCTOM TOJIIMHBI 3JEKTPOU3OISALUOHHOIO MaTepHalla €ro 3JIEKTPUYECKast
MIPOYHOCTh CHUKAETCS?

[Toyemy snexkTpuueckasi MPOUYHOCTh MHOTUX AMRJIEKTPUKOB MPHU MOCTOSSHHOM HaIpsiKe-
HUH BBILIE, YEM [IPU IEPEMEHHOM?

[ToueMy anexTpuueckas MPOYHOCTh 3aBUCUT OT IUIOLIA/IA TOBEPXHOCTHU AJIEKTPOJIOB?
KakoBbI HE1OCTAaTKH KUJIKUX JTUAIEKTPUKOB [0 CPABHEHUIO C TBEPABIMU?

[Toyemy npu UCTIBITAHUM KUAKOTO TUAICKTPUKA HA TIPOOOM MEXKTy OMbITAMU HEOO0XO0 M-
Ma BbIJIEpKKa BpeMEHU?

[ToueMy ayiekTpuyecKasi MPOYHOCTb TBEPIBIX 3JIEKTPOU3OJIALMOHHBIX MaTepUaioB (Ipu
HOpPMAaJIbHBIX YCJIOBHUSX) BBIIIE, YEM Y KUJIKHX, a )KUAKUX - BBIIIE, YeM y ra3000pa3HbIX?
Kakue BUIBI IEKTPUYECKUX Pa3psAI0B BO3MOXKHBI B Ta3aX W KaKOBBI YCJIOBHS UX BO3-
HUKHOBEHUA?

[ToueMy anekTpuyeckasi IPOYHOCTh HE SABISAETCS (PU3HUECKON XapaKTEepUCTUKON MaTepu-
ana?

[Touemy B ra3000pa3HbIX JIEKTPOU3OJILMOHHBIX MaTepuaniax B HEOJHOPOIHOM IOCTO-
STHHOM 2JIEKTPHUYECKOM T0JI€ MOsABIsAETCS YPPEKT NOIIPHOCTHU?

DnexkTpudeckoe nepekpuiTie u3oisun. [lpuseanure npumepsl. OObICHUTE PUINICCKYIO
CYTh SIBICHUS U YKQXUTE OTPULIATETbHBIN 2P PEKT.

B xakux aumdnexktpukax (MOJISPHBIX W HETOJSPHBIX) AJIEKTPUUECKUN MPOO0O0il HACTymaeT
[IPU MEHBIIEM 3HAUYECHUU HAIPSKEHHOCTH MOJIs U Touemy?

IJIEKTPON3OJALMNOHHBIE MATEPHUAJIBI

B uém paznuuus NOHATUI IUAIEKTPUK, FIEKTPOU30IALNOHHBINA 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 AIEKTPOMU3OALMOHHBIX MaTepHa-
JIOB U KaKOBBI IPUUMHBI UX OIpeestonme?

Kakumu npuumHamMu BbI3BIBAECTCS MOBEPXHOCTHAS AJIEKTPONPOBOIHOCTh TBEPHBIX DJIEK-
TPOU3OJSUOHHBIX MAaTEPHUaIOB U KAKOBBI METO/IbI €€ YMEHbIICHUS?

[Touemy ynenbHas JE€KTPUUECKAs IPOBOAUMOCTbD MOJSPHBIX IUAIEKTPUKOB IPU PaBHBIX
YCIIOBUSIX BBILIE, YEM Y HEMOJSPHBIX?

Kakumu nokasarensiMu XapakTEpHU3YyeTCsl 3JIEKTPOIPOBOJHOCTD AIEKTPOU3OJIALIMOHHBIX
Matepuainos? [IpuBeaute v nosicHUTE pacy€THbIE 3aBUCUMOCTH.

CripaBeUIiB JIK JUTSL 3JIEKTPOU3OJISAIIMOHHBIX MaTepuaioB 3akoH Oma? IlpuBeaure oboc-
HOBaHHE.

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

Kak BiusieT BIaXXHOCTh Ha JUAIEKTPUUYECKUE CBOWCTBA JIEKTPOU3OJIALMOHHBIX MaTEPHU-
anoB (ra3000pa3HbBIX, JKUJKUX, TBEPIBIX)?
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Kakum o0pa3oM Biara nonajiaer B 3J€KTPOU30JISILIMOHHBIE MaTepUalbl, U B Kakoi (opme
OHA MOKET B HUX HaXOJUThCS?

KakuM 00pa3oM BIMAIOT NIPUMECH U 3arpsi3HEHHE HA YAEIbHOE IEKTPUYECKOE COIpO-
TUBJIEHUE 3JIEKTPOU30JIALIMOHHBIX MaTepraioB? [IpowmocTpupyiite npuMepamu.

Yro xapakTepusyeT yJelIbHOE€ BHYTPEHHEE CONPOTUBIICHUE, U IS KAKUX JUIEKTPUKOB
OHO OIIPEAEIAETCS, U 110 KAaKUM IIpUYUHaM?

B uéMm mpaktuyeckas 3HaUMMOCTb YJEJIBHOTO BHYTPEHHEIO COIPOTHUBIICHHUS CIOUCTBIX
TUAJIEKTPUKOB? OTBET NPOUIUIIOCTPUPYITE IPUMEPAMH.

ONEeKTpoibl KaKUX KOHCTPYKTUBHBIX THIIOB IPUMEHSIIOTCA Ul ONpPEJENICHUs YAEIbHbIX
ANEKTPUYECKUX COINPOTUBIECHUN IUAIIEKTPUKOB? OTBET NPOMWLIIOCTPUPYHUTE 3CKU3aMU
IBYX, TPEX U YETBIPEX HJIEKTPOAHBIX CXEM U3MEPEHMSL.

Kakum 06pa3om B TPEXINEKTPOJHOM HUCIBITATEILHOM YCTPOHCTBE MPOUCXOAUT pas3zese-
HHE TOKa CKBO3HOHM MpoBOoauMOCTH Ha IV, 1S?

Kakue nsmepurenbHble TpUOOPHl UCIOIB3YIOTCS JJI MPSIMBIX U KOCBEHHBIX U3MEPEHUN
JIEKTPUUECKOTO CONTPOTUBIIEHUS TUAIIEKTPUKOB?

B uém npaxTuueckas HEHHOCTb U3MEPEHUs YIENbHBIX IEKTPUUYECKUX CONPOTHUBIICHUIN
3JIEKTPOU3OJIILIUOHHBIX MaTEpUaAIOB?

KakoB MexaHN3M JIEKTPONPOBOIHOCTH KUAKUX U AIEKTPOU3OJIALUOHHBIX MAaTEPHATIOB U
B 4€M €ro 0COOeHHOCTU?

[To xakuM npuyYMHAM pa3Mepbl JIEKTPOJIOB JJIsl ONPEAETICHUS] CONPOTUBICHUS 3JIEKTPO-
n3osAnuoHHbIX MarepuanoB ['OCTupyrores. IlpuBenure nmpuMep COOTHOLIEHHS pa3Me-
POB BJIEKTPOJIOB MPU TPEXINEKTPOJHON CXEME U3MEPEHHUS.

KakoBbl myTH ¥ MeTO/bl HOBBILIEHHUS YJEIBHOTO MOBEPXHOCTHOIO CONPOTUBIICHUS TU-
ANEKTPUKOB?

KakoBbl myTH ¥ METOJbl MOBBIIIEHUS YAEIBHOIO O0BEMHOIO COMPOTUBICHUS IUAJICK-
TPUKOB?

KakoBbl IyTH ¥ METO/BI MOBBILIEHUS YIEIBHOIO BHYTPEHHETO CONPOTHUBIIEHUS AUDIIEK-
TPUKOB?

[To xakoil mpuuMHEe M KakuM oOpa3oM INpH MOCTOSHHOM TeMIlepaType CKBO3HOW TOK
YTEUKH 3aBUCUT OT MPUI0KEHHOTO HAIIPSKEHUs?

[Touemy mpu mpUIIOKEHUH K 00paslly 3JIEKTPOM3OJIALIMOHHOTO MaTepuaia 3JeKTpuye-
CKOTO HanpsKeHUs], TOK YTeUKU B Ha4aJIbHBIA EPUOJ BBIIIE, YEM YCTAaHOBUBIIMNICS?
B03MOXXHO JIM CyIIECTBOBAaHUE MJICAIBHOIO IEKTPOM3OALMOHHOrO Martepuana? Ecnu
"na", To 111 KaKuX MaTepUajoB U MPHU KaKUX YCIOBUSX?

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

[To xakuM pUYMHAM YJEIBHOE TIOBEPXHOCTHOE CONPOTHUBIICHUE MOJIAPHBIX AUIJIEKTPH-
KOB OOBIYHO HIKE, YEM HEMOJISIPHBIX?

KakoBel TpeOoBaHMs, NpenbsaBiIseMble K 00pa3lam TBEPIBIX AMIICKTPUKOB PA3IUUHOM
dopmsl ipu onpenenenun Rv, Rs?

KakoBbl 0coOeHHOCTH TpeOOBaHMM, MPeABABIsIEMbIX K 00pa3liaM U JIEKTPOoAaM MpHu U3-
MEPEHHUH COMPOTUBIICHUHN AJIEKTPOU3OJISAUOHHBIX IIEHOK?

KakoBbl TpeOOBaHUS K M3MEPUTENbHBIM f4yeikam U oOpas3laM XHUAKUX 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 TajJbBaHWUYECKMX METOJOB M3MepeHus Rwus, kak:
HENOCPEACTBEHHbIN, CpaBHEHUS, 3apsiIKK KOHeHcaTopa?

YeM OTIMYAIOTCS AKTUBHBIE TUAIEKTPUKH OT OOBIUYHBIX?
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MAT'HUTHBIE MATEPHUAJIbBI

Kak knaccuuuupyrorcs MaTepuaisl 10 MarHUTHBIM CBOMCTBaM?

Kakumu napameTpaMu XxapakTepHu3yrOTCs MarHUTHbIE MaTepUallbl?

Kakue norepu BOZHUKAIOT B MArHUTHBIX MaTepUaax?

Kak cBsi3aHa 1oMeHHas CTpYKTypa ¢ OCHOBHOM KpUBOW HaMarHUYMBaHuUs?

Kakue marepuaibl OTHOCATCSA K MArHUTOMSATKAM?

Kakue MarHuTHbIE MaTepuabl UMEIOT BBICOKOE 3HAUEHUE MATHUTHOW ITPOHUIIAEMOCTH U
MHIYKIWY HACBIILEHUsA?

Kakoii cTpykTypoii 1 KakuMH CBOMCTBaMH 00J1aatl0T MarHUTOMSTKHE (heppUTHI?
KaxoBblI Ba)KHEWIINE XapaKTEPUCTUKA MarHUTOTBEPIBIX MaTEpUAIOB?

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

SouhkwdE

o N

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