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1.001mue mo1oKeHus

KoHnTtponbsHo-ouenounsie cpencta (KOC) npenHasHaueHsl 111 KOHTPOJIS U OLECH-
K1 00pa30BaTENbHBIX JOCTHKEHUN 00YyJaromMxcsi, OCBOMBIINX MPOrpaMMy ydeo-
HOM nucuurmHbl OI1.09. DAeKTpOTEXHUYECKHE MAaTEpUaIIb

KOC BKIII04alOT KOHTPOJIBHO-OLEHOYHBIE CPEACTBA ISl IPOBENCHUS TEKY-
IIETO KOHTPOJS M MPOMEKYTOYHOU aTTecTaluu B ¢opMe AuddepeHInpOBAaHHOTO

3a4eTa (3a4eTa ¢ OIEHKOM).

2. Pe3yabTarsl ocBoenust aucuuiuinasbl (M/AK), moasiexamue npoBepke

Pesynbrarsl
(ocBOeHHBIE MTPOdecCHOHATBHBIE KOMIIE-
TEHIIMN)

OcHOBHBIE TTOKa3aTeNN OLIEHKH
pe3ynbrara

®DopMBI I METOBI
KOHTPOJIS
U OIICHKH

Ymers:

oopMIIATh JOKYMEHTAIUIO IPH UCIIBITA-
HHH TAPAMETPOB IJIEKTPOTEXHUUECKUX
Mmatepuaios (OK 09);

MPOU3BOIUTD HIEKTPUICCKUE U3MEPEHHUS
Ha Pa3IMYHBIX TANaxX dKCILTyaTaluu
anektpoycraHoBok (OK 01);
KOHTPOJIMPOBAThH PEKUMBI PAOOTHI JICKT-
poyctanoBok (OK 01, OK 02);

BBISIBIIATh M YCTPAHATH HEUCTIPABHOCTH
anekTpoycraHoBok (OK 01, OK 02, OK
09);

TUIAHUPOBATH MEPOTIPHUSTHSI IO BBIsBIIE-
HHIO U YCTPAHCHUIO HEUCITPABHOCTEH €
coOmoeHreM TpeOOBaHNUN TEXHUKH Oe3-
omacHocTH (OK 01, T1K 3.4);

[UIAHUPOBATH PEMOHTHBIE PA0OTHI C TPH-
MEHEHHEM COBPEMEHHBIX JJIEKTPOTEXHH-
geckux Matepuanos (OK 01, OK 02, OK
09, TIK 3.4);

BBIMOJTHATH PEMOHT 3JIEKTPOYCTAHOBOK C
coOuroIcHIEeM TpeOOBaHUI TEXHUKH O€3-
omnacuoctu (OK 01, OK 09, TIK 3.4);
HCIIOJIb30BaTh ~ COBPEMEHHBIC  CpEICTBA
MOWCKA, aHalW3a W HMHTEPIPETallud HH-
dopmarpn 1 UHGOPMAIUOHHBIE TEXHOJO-
THU U OMPEJENICHUs] TEXHUYECKUX Xa-
PAKTEPUCTUK DICKTPOTEXHUYECKUX MaTe-
puanos (OK 02, TIK 3.4)

YMeHue NpuMEeHSITh OCHOBHBIE 3aKOHBI
MaTEeMaTUYECKHX, ECTECTBEHHOHAYYHBIX
001enpohecCHOHATBHBIX TUCIUILUIHH PH
BBIOOPE CIIEIMANBHBIX M KOHCTPYKIIMOHHBIX
MaTepuaJioB;

YMeHue MPUMECHATH OCHOBHBIC 3aKOHBI
q)HSI/IKI/I 1 DJICKTPOTCXHUKHU MTPU UCTIBITAHUN
AJIEKTPOTEXHHUUCCKUX MAaTePHAIOB pUMe-
HACEMBIX B arpOUHKCHCPUHU,

YMeHue NpUMEeHSITh JEKTPOTEXHUICCKUE
MaTepualbl PU PEMOHTE Pa3IUIHOTO
3NEKTPOOOOPYHOBAHKS;

YMeHHe TPUMEHSTH TMONyYCHHbIC 3HAHUS
IpPU JIHATHOCTHKE OCHOBHBIX 3JIEKTPOTEX-
HUYECKUX MApaMeTPOB PA3IHUYHBIX MAIIUH
N MCXaHU3MOB;,

YMmenue NPUMEHATH TOJYYCHHBIC 3HAHUA
NPU TIPOBEICHUN TEXHUYECKOTO OOCIYXKH-
BaHUs U PEMOHTA MAlIMH U 3JIEKTPOOOOPY-
JTIOBAHUSL.

- YCTHBIH 0Npoc;

- BBITIOJIHEHHE
mab0paTOPHEIX padoT;
- BBITIOJIHEHHE
KOHTPOJIBHBIX
3aJIaHAM;

- BBIIIOJIHEHHE
3a/laHul Ha 3a4eTre

3HaTh:

KIIaCCH(UKAIMIO 3JIEKTPOTEXHUIECKUX
MaTepHaJIOB U 00J1aCTh UX MPUMEHEHHUS
(OK 01, OK 02, OK 9, IIK 3.4);

OCHOBHBIE TEXHUYECKHE XapaKTEPUCTHKHI
anexTpoTexHmdecknx Marepuainos (OK 01,
OK 02, OK 09, TIK 3.4);

MpaBUJIa TEXHUUECKOH HKCILTyaTallu
OCBETUTEIIbHBIX YCTAHOBOK, 31E€KTPOJIBU-
ratenei, sanexktpuueckux cereit (OK 01,
OK 02, OK 09);

TpeOOBaHUS TEXHUKH 0€3011aCHOCTH MPH
SKCIUTyaTanuu snekrpoycranoBok (OK 01,
OK 02, OK 09);

3HaHME OCHOBHBIX 3aKOHOB MaTeMaTH4e-
CKHUX, €CTECTBEHHOHAYYHBIX M 00IIenpo-
(hecCHOHATBHBIX JUCLHUIUINH, HEOOXOIH-
MBIX JUIS PemIeHNs Ipo(ecCHOHANBHBIX
3a/1a4 IpY BEIOOPE CHeHaTbHbBIX U KOH-
CTPYKIIMOHHBIX MaTE€PHAJIOB;

3HaHWE OCHOBHBIX ()HM3WYECKHE 3aKOHOB
KOTOPBIM TOAUYUHSAIOTCS 3JIEKTPOTEXHUUE-
CKHE MaTepualbl IpUMEHsAEMble B arpOUH-
JKEHEPHH;

3HaHMe KiIaccu(UKaluM, NapamMeTpoB U
TEXHOJIOTHH  00pabOTKH  COBpEMEHHBIX
9JEKTPOTEXHUUECKUX MAaTepHajoB BBITYyC-
KaeMBIX ITPOMBINIICHHOCTHIO;

YCTHBIH OIIPOC;

- BBIIIOJIHCHUEC
n1abopaTopHBIX PaboT;
- BBIIIOJIHCHUEC
KOHTPOJIBHBIX
3aJaHHH;

- BEITIOJTHEHUE
3aJJaHUi Ha 3a4eTe




YCTPOMCTBO, MMPUHLIUII IEUCTBUS U CXEMBI
BKJIFOUECHUS] M3MEPUTEIBHBIX TPUOOPOB
(OK 01, OK 02, OK 09, IIK 3.4);
TUIIMYHBIE HEUCIPABHOCTU AIIEKTPOYCTa-
HOBOK U CIIOCOOBI MX YCTPaHEHUs C IpH-
MEHEHHEM COBpE-MEHHBIX 3JIEKTPOTEXHH-
geckux Marepuanos (OK 01, OK 02, OK

3HaHHE TEXHOJIOTHYECKHX IPOLECCOB B
CeIIbX03 MPOMU3BOJICTBE;
3HaHUE METOJIMK MCCIICJIOBAHUI MapaMeT-
POB BJIEKTPUYCCKUX MAIIIH, METOJUK TCX-
HUYECKOTO 00CTy)KUBaHUs, PEMOHTa U BOC-
CTaHOBJICHUSI M3HOIIICHHBIX JCTANCH MallliH
U 3JICKTPOOOOPYIOBAHHS.

09, TIK 3.4)

3. KOHTPOJIbHO-OLIEHOYHBIE CPEICTBA TEKYIEr0 KOHTPOJISI

KonTpoJsibHbIe padoThI

[IpaBwibHOE pelieHre He MmeHee 85% 3amanuii — 5 6aios;
[IpaBuibHOE petienne ot 70% no 85% 3aganuii — 4 Oanna;
[IpaBuibHOE pemrenue ot 55% o 60% 3aganuii — 3 Oannia;
Menee 55% pelenust 3aganuii — 2 6aa.

IIpyMepHBbIA BAPUAHT KOHTPOJIBHON padoThI
IIpumep 1.

Onpenenuts TeMIiepaTypHbIi KO3PHUIIUEHT JMHEHHOTO PACITUPEHUS d; U
yasnHeHue Al mpoBOJIOKH, €CIIU MIPU MOBBIIIIEHUH TEMIEPATYPHI OT ¢; 10 ¢, DIEK-
TPUYECKOE CONPOTUBIIEHUE €€ n3MeHseTcsa oT R; 1o R, . JlinHa npoBOJIOKY MpU
HavyaJIbHOU TeMriepaType paBHa /;. TemnepaTypHbiit K03hGUIMEHT yAeIbHOTO CO-
IPOTUBJICHUS MaTepHaa a,.

[TocnenoBaTeNbHOCTH PELICHHUS:

ar=(R:—R)/A(R(T; —T)),
TJIe dg — TEMIIePaTyPHBIH KOI(QQHUIMEHT COPOTUBICHHS IpoBonokH, K';
T,, T, — temnepatypa B rpanycax KensBuna ( T=¢+ 273 ), K.

0= 0,- g,
TI€ a,— TEMIEPATypHbI KO3()(UIUEHT yAEIbHOIO COIPOTUBIICHNUS,
K.
Al=l,a,(T2 — T])
IIpumep 2.
ConpoTuBII€HHE METAJUTMYECKOTO MPOBOJAHKUKA IIPHU TEMIIEpAType £; PaBHO

R;. Onipenenuts TEMIIEPATYPY MPOBOJIOKU £, ECIIU NIPU €€ BKIKOYEHUH O]
Hanpspkenue U, eciii B yCTaHOBUBILIEMCS peKUMeE B HEH ITpoTekaet Tok 1. Tewmire-
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paTypHbIi K03G(UIMEHT yAeIbHOIO CONPOTUBIICHUS P TEMIIEpaType #; paBEH
a, . IlpunATh, 4TO TEMIEpaTypHbIH KOIQOHUIUEHT COIPOTUBICHHS O = @, .

[locnenoBaTenbHOCTD PELICHUSA:

C y4eToM JIMHENHOM 3aBUCHUMOCTH COMPOTUBIIEHUS METAINIMYECKOTO MPO-
BOJIHMKA OT TEMIIEPATypbl MOXKHO 3aIIACATh:

R,=R,(I+ar (T, —T)),
rae R, — conporusnenue npu remneparype T, , Om.

VYuuteiBas, uro R, = U/l , onpenensem nuamenenue remneparypol AT u Temiepa-
Typy T2 :

AT=T,-T;=(R,—R)Y)/(R;ap); T,=T;+A4T.
IIpumep 3.

OnpenenuTs MI0AAL MOMEPEYHOr0 CEUYECHHUS S MPOBOAHUKA MIIaBKOTO
IPEIOXPAHUTENIS, PACCUUTAHHOTO HA NPEIEIbHBIN TOK I , €Cl yIebHOE COIpPO-
TUBJICHE MaTepHuaia MPOBOJIHUKA P, €ro INIOTHOCTH d , a TeMIlepaTypa IIaBICHUS
1, TEIIIOOTBOJOM BO BHEIIHIOIO Cpey IpeHeOpeyb, HauajabHas TeMIiepaTypa
IIPENOXPAHNUTEIIS PABHA £,

HOCJ’IGILOB&TGJ’IBHOCTB PCUICHUA:

Tennota, BeIAEIAIOMIASACS B MaTepUase NpeaoXpaHUTENsl, UIET Ha MOBbIIIE-
HUE €ro TeMIIepaTypbl, TOATOMY:

PR,=pll/S=clSdAT,
rae R, - conpoTuBieHUE TPOBOAHKKA, OM;
¢ — yJleTibHasl TEIUIOEMKOCTh MaTepuaia npoBoaHuka, JHx/(kr K);
| — nnuHA NPOBOJIHUKA, M;
AT — pa3HocTh TeMieparyp, K.

VY nenpHast TEIUIOEMKOCTh MaTepuaa MpoOBOJIHUKA BOJIM3U TEMIIEpaTyphI IIaBIIe-
HUS ONPENEIAETCH TEMIOEMKOCTLIO KPUCTAININYECKON PEIIETKHU Cyyy , IOITOMY:

¢ = ¢y =3R/A, Ix/(xr*K),
rae A — aTomMHas Macca, KI/MOJIb;
R — ynuBepcanbpHas razoBas noctosasasi, Jx/(monp*K).

C y4eToM MOCJETHEr0 BbIPAKEHHS TOJTy4aeM:



pl* 4
3RAAT -

IIpumep 4.

HopmasibHO BEKTOpY HANPSY)KEHHOCTH OJTHOPOJHOTO 3JIEKTPUYECKOTO OIS
E, pacrnionoxeHa IIacTUHA U30TPOIHOTO TUAJIEKTPUKA C AUIIEKTPUYECKON MTPO-
HULIAEMOCTBIO &. OnpeenuTh:
- HANPSDKEHHOCTH N0Jsl E U 37eKTpUYeCcKOe CMEIIEHHE (AIEKTPHUUECKYI0 HHIYK-
uio) D BHYTpH IUIaCTHUHBI;
- MOJISIPU30BAHHOCTH IUAJIEKTPUKA P ¥ MOBEPXHOCTHYIO INIOTHOCTh CBSI3aHHBIX 32
PSIIOB 6.

HOCJ’IGILOB&TGJ’IBHOCTB PCUICHUA:

CpenHee MaKpOCKOIUUYECKOE AIEKTpUUecKoe mose E B IUAJIEKTPUKE B € pa3
MeHble BHemHero: E=E,/ ¢.

Jist GONBIIMHCTBA AUAJIECKTPUKOB MOJSIPU30BAHHOCTH MPONOPIIMOHATBHA HAMPSI-
’KEHHOCTH ITOJIS:

P=¢,(e-1)E, Kn\?,

TIe & = 8,854'10'12 — BJIeKTpUYecKas mocrossHHas, d/m.

B M30TpONHBIX JUANEKTPUKAX BEKTOPBI HAPSIKEHHOCTHU AJIEKTPUUYECKOTO TOJISI U
MOJISIPU30BAHHOCTH COBIAJAIOT MO HAMPABICHUIO, & SJIEKTPUUECKOE CMEIIEHUE
OMPENIEIIAETCS BBIPAKEHUEM:

D =gy E+P

[Tomsipr30BaHHOCTH OJHOPOTHOTO IJIOCKOTO AMAJICKTPHUKA B PABHOMEPHOM DJICK-
TPUYECKOM T10JI€ paBHA MTOBEPXHOCTHOM TIIOTHOCTH CBSI3aHHBIX 3aPsIOB:
c=P.

IIpumep 5.

BbruncnuTh Noaspu30BaHHOCTh MOHOKPUCTAJIA COJIU, CUUTAs], YTO CMeIlle-
HUE UOHOB AX , IO IEHCTBUEM JIEKTPUUECKOTO TOJIS OT MOJI0KEHUSI PaBHOBECHS,
coctaBisieT 1% oT paccTosiHus MeX Ty OMMKalIIMMU COCETHUMU HOHAMU. DJie-
MEHTapHas syeiika Kprcrajia umeeT Gopmy Kyda, pacCTOSHUE MEKIY COCETHUMHU
MOHAMHU d.

[TocnenoBaTebHOCTH PELICHUSA



6

[Tonsipr30BaHHOCTH TUAJIEKTPUKA P YMCIIEHHO paBHA OTHOIIICHHIO JICKTPH-
YEeCKOT0 MOMEHTA dp dIIleMeHTa AUIJICKTPUKA K 00beMy dV 3TOTO TUAIIEKTPHKA:
P=dp/dVv

YuureiBas, uto dV =, MOXKHO 3aIiCaTh:

dp = qAx,

TJIe ¢- 3apsi HOHA, PaBHBIH 3apsiay d1ekTpona ( 1,602*10™° Ku);
Ax- cMellieHne NOHOB IO ICUCTBUEM TIOJIS, M.

Iostomy: P=gqdx/a’.
Ipumep 6.

Mesxy miacTUHaAMHM IJIOCKOTO KOHAEHCAaTopa 03 BO3AYIIHBIX IPOMEKYT-
KOB 3aKaT JIMCT F'€TUHAKca ToamuHou A. Ha konaencarop nogano Hanpsbkenue U.
Omnpenenuts NOBEPXHOCTHYIO INIOTHOCTD 3apsi/ia Ha IUIACTUHAX KOHAECHCATOpa 67 U
Ha JINIJIEKTPUKE 6, . MaTepuan uMeeT JUJIEKTPUYECKYI0 IPOHUIIAEMOCTD &.

[TocnenoBaTenbHOCTH PELICHHUS:

BcenencTeue nossipuzanuu JU3JIEKTPUKA TP HOAKIFOUEHHOM UCTOYHUKE
MMOCTOSTHHOTO HAIPSKEHUS Ha TNIACTUHAX KOHAEHCATOPa YACPKUBAECTCS JOIMOTHU-
TEJIbHBIN 3apsif o,.lloaToMmy:

o1=0,t 0y,
rie 6y= & E - 10BEpXHOCTHAs INIOTHOCTH 3apsjia Ha TNIACTUHAX KOHAEHCATOpa B
OTCYTCTBHUE TUIJICKTPHUKA, Ki/m?.

Torna:
o= E=¢gyeUh; o,=P=¢geE-¢gE.

Ipumep 7.

JIBe IPOTHBOIIOIOKHBIE TPaHH KyOa ¢ peOpoM @ U3 TUINEKTPUUECKOTO Ma-
TepHuaa ¢ yAeIbHbBIM OObEMHBIM COMPOTUBIICHUEM P, U YICIbHBIM MOBEPXHOCT-
HBIM COIIPOTHUBJIEHUEM Py TOKPBITHI METAIUNIMUECKUMHU dIEKTpoaaMu . OnpenenuThb
TOK, IPOTEKAIOIINI Yepe3 3TU TpaHu KyOa Mpu MOCTOSTHHOM Harpspkenun U,

HOCHGI[OB&TGJIBHOCTI) PCHICHUA:

DNEeKTPUYECKUN TOK MPOTEKAET Kak yepe3 00beM Ky0a, Tak U 1O MOBEPXHO-
CTH YeThIpeX OOKOBBIX TpaHeid. [103TOMy CONpOTUBIECHUE MEXTY DJIEKTPOAaAMHU
OTpeeNsieTcs NapajuieIbHbIM COEIMHEHHEM O0BEMHOTO COMPOTUBIIECHUS U TO-
BEPXHOCTHBIX COIPOTUBIICHUH YeThIpex rpaHe. Toraa:



- 00bEMHOE COMIPOTUBJICHHUE:
2
R,=p,a/a” =p,/0;

- HOBCPXHOCTHOC COIMPOTUBJICHHUC:!
Rsl = RsZ = Rs3 = Rs4 =Ps

- COIMPOTUBJIICHUC MCKY SJICKTPOAaMMU:
Ru3=RvRs1 /(Rs1+4R‘)

- TOK, HpOTCKaIOHII/Iﬁ 4ycpe3 IrpaHu KY6aZ
I=U0/Ru3.

Ipumep 8.

I[Tpu MOBBIIIEHUH TEMIIEPATYPHI OT ¢; 10 ¢, ‘C yIeIbHOE COMPOTHUBIICHHE
JTUAJIEKTPUKA YMEHBIIAETCS OT P; 10 P2 OnpenenuTs TeMneparypHbsiid Koahdu-
LUEHT YJEJILHOIO CONPOTUBIIEHHUS @, , CUNTAs €0 MOCTOSIHHLIM B PaCCMaTpUBae-
MOM JMariazoHe temmeparyp. [Ipu 3ToM ke 1onylmeHnn HauTh yAEIbHOE COMpPO-
THUBJICHUE MaTepuaia py Ipu KOMHATHON TEMIIEPATYPE ¥y .

HOCJ’IGIIOB&TGJIBHOCTB PCUICHUA:

ITocTostHCTBO TCMIICPATYPHOTO KOB(I)(i)I/IIII/ICHTa YACIBHOI'O COIIPOTHUBJICHUA
npcaIojIaracT 3KCIiIOHCHIUHUAJIbHYIO 3aBUCHUMOCTDb p(])

p — Ae (94 p /T ’
rne A — nocrosHuas 1S 1aHHOTO MaTepHana;
T — remneparypa, K.
Orcrona cnenyer:
I a (T,~T)

a_ = In ; P, =p, e
g L,-T, P o

IIpumep 9.

[Tpu KOMHATHOI TeMIlepaType #y TAHT€HC YIja AUIEKTPUUECKUX MMOTEPh
KEpaMHU4YECKOro Marepuaa #gdy, a Ipu MOBBILIEHUN TEMIIEPATYPHI 10 #; OH BO3-
pacraeT B ABa pa3a. UeMy paBeH #gdJ, 3TOro MaTepuaia rnpu temmneparype ;. Bo
CKOJIBKO pa3 YBEJIMYUTCS aKTUBHAS MOILIHOCTb, BBIJIETISIONIASACS B BBICOKOYACTOT-
HOM MPOXOTHOM H30JISITOPE U3 ATOT0 MaTepuala, Ipyu U3MEHEHUU TEMIIEPATYPhI OT
ty 1o t, ? I3smeHeHueM ANRIIEKTPUYECKON TPOHUIIAEMOCTH KEPAMUKH IIPEHEOPEYb.



ITocnemoBaTenbHOCTH PELICHUSA:

[Totepu B maTepuasne 00ycIOBICHBI CKBO3HOM 3JIEKTPOIIPOBOAHOCTHIO, TIO-
ATOMY TaHT'€HC yIJIa JUAIEKTPHUUECKUX MMOTEPH YBEIUUUBAETCS C TEMIIEPATYPO
M0 3KCIOHEHIIMAIIBHOMY 3aKOHY:

1g0,=1g0, exp[oc(T2 —T, )} :
I7Ie o-TeMIlepaTypHbIi KOdhOUIMEHT 1gJy , KOTOPHIH MOXKET OBITh pACCUMTAH U3
BbIPpa)KCHUA:
Intgod,—Intgo,
o= :

re 1go;- 3HaUCHUE TaHTEeHCA yIila JUAJIEKTPUUECKUX MOTEPh MPH 17,

Beraensiromascst B U30J5TOpe aKTUBHASL MOIITHOCTH P, pacTeT ¢ TeMiepaTypou
IIPONIOPLUHUOHAIBHO £g0. [1oaTOoMYy:

£, , 18 0,
Pao 120,

Ipumep 10.

JIMCKOBBIN KEpaMUUECKUN KOHIEHCATOP EMKOCThIO C BKIIIOUEH Ha Iepe-
MeHHO€ HamnpsikeHne U n paccenBaeT MOIMHOCTh P,. Onipenenurs yienbHbIE MOTe-
PH B IURJIEKTPUKE P, ECIIA €70 AUIIEKTPUUECKAS TPOHULIAEMOCTD &, DJIEKTpUYE-
CKas MpOYHOCTh E,, ¥ 3amac 1o 3JIeKTpUYECKor npoyHocTy K.

[TocnenoBaTeNbHOCTH PELICHHUS:

VY nenbHBIC TOTEPU PACCUUTHIBAIOTCS HA 00BEM pabovero AUdJIEeKTpUKa KOH-
JleHcaropa:
p=P,/(Sh), ,
rjae S u h — riomaas 00KIag0K M TONIIWHA IUAJICKTPUKA, COOTBETCTBEHHO, M~ U
M.

TonmuHy TUAIEKTPUKA HAXOIUM U3 YCIOBUSI 00€CTIeUeHUs dIIEKTPUIECKON
MPOYHOCTH:

h=~2UK/E,

[Tnomaapr 0OKIaI0K MOKET ObITh OIIPECIICHA U3 BHIPAXKEHUS 111 eMKOCTH TIJIOC-
KOr'0 KOHJIEHCATOpa:



EoE
4. KOHTpOJIbHO-OIleHO‘-IHbIe MaTEPHAJIBI IPOMEKYTOYHOT0 KOHTPOJIA

K mpoMexyTouHOMy KOHTPOJIIO B hOopMe 3a4eTa ¢ OIIEHKON JOMYyCKAeTCs CTYACHT,
YCIICITHO CABUINI BCe KOHTPOJIbHBIEC pa0OTHI (HE MEHee ueM Ha 3 Oaia).

4.1. [IpuMepHbIi BAPUAHT 3aaHNS 1JIsl. 3249€Ta C OLIEHKOM

MHMHHUCTEPCTBO CEJIbCKOI'O XO35IiCTBA POCCUMCKOM ®EJEPAIINU
A30BO-YEPHOMOPCKU UHKEHEPHBIN MHCTUTYT ®UJIUAJL
®I'BOY BO «JIOHCKOM T'OCYJAPCTBEHHBIN ATPAPHBII YHUBEPCUTET»
B I'.3EPHOI'PAJIE

CrenuanbHOCTh (CIIeraTnu3alms) YTBepKAEHO Ha 3aceqaHuU
35.02.08 Kadeapsl

DAC 31 (ouHOE 00yUCHHE) 2950 uBM

Kypc 2 Cemecrp 4 npoTokoa Ne 3 ot 17.11.24 r.

I[I/ICI_II/IHJ'II/IHB.Z QHGKTpOTeXHI/I‘leCKHC MaTCpUaJibl

SAJAHHUE Nel
1. IIpoBOIHUKOBBIE MaTEpHAIIBI.
2. TennoBsle XapaKTEPUCTUKH U30JALUOHHBIX MAaTEPHUAJIOB.
3. OmnpenenuThs NPOBOAMMOCTD LUIMHIPHUYECKOTO MPOBOJHUKA, €CIIM U3BECTHO, YTO MPO-
BOJIHMK BBITIOJTHEH U3 aJIFOMUHUS U ero JuyinHa paBHa 100 M, 1uameTp NpoBOJHUKA pa-

BeH MM

3aB. Kadenpoii [IpenonaBarens
/T'ynses I1.B./ / T'ynsies I1.B./
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Bonpoce! K 32a4éTy COLIEHKOM

INPOBOJHUKOBBIE MATEPUAJIbBI

B yem oTimume CTpyKTYpHOTO CTPOSHHUSI MAaTePUAIOB: MPOBOIHUKOB, TOJYIPOBOIHUKOB
U JUDJICKTPUKOB?

KakoBbl MeXaHU3MBI AJIEKTPOIPOBOAHOCTA MATEPUATIOB U OCHOBHBIE CBOMCTBA MPOBO/I-
HUKOB?

KakoBbl OCHOBHBIC HAMPaBIECHUS M TIPOTHO3BI PA3BUTHUS JIEKTPOIMPOBOJIHUKOBBIX MaTe-
puanon?

Uem 0OyCIIOBIICH M KaKUM 00pa3oM IMPOUCXOTUT MEPEHOC IIEKTPUUYCCKUX 3apsIOB B
MIPOBOJIHUKAX IEPBOIO U BTOPOTo poaa?

[Tepeuncnure Bce GaKTOPHI, BIHUSIONIAE HA JJIEKTPUICCKOE COMPOTHUBIICHUE METAILITHYC-
CKHX ITPOBOJTHUKOB?

Kakum oOpazoM u modemy ynaenbHas AJIEKTPUYECKask MPOBOJUMOCTh U COMPOTUBIICHUE
METAITMYECKUX MTPOBOAHUKOB 3aBUCT OT TEMIIEPATyphl?

Kakum oOpazoM u modemy ynaenbHas AJIEKTPUYECKask MPOBOJUMOCTh U COMPOTUBIICHUE
METaJUIMYECKUX MPOBOJAHUKOB 3aBUCAT OT MEXaHUYECKUX BO3/IEUCTBUIL?

Kakum oOpazoM u modemy ynaenbHas AJIEKTPUYECKask MPOBOJUMOCTh U COMPOTUBIICHUE
METaJUIMYECKUX MPOBOAHUKOB 3aBUCAT OT PA3HOI0 pojia pumecei?

[To kakoit mpuyrHE U KaKUM 00pa3oM pa3Mepbl MPOBOJIHUKOB BIMSIOT HA MX JIEKTPUYE-
CKHe cBolicTBa?

Kaxoit meTann siBrseTcs SJIeKTPOTEXHUUECKUM CTaHIapToOM?

I'ne ncnonb3yroTcs Matepuanbl BBICOKOTO COPOTUBIICHUS?

Uto xapakTepusyeT TeMIepaTypHblid KOd(POUIIMEHT YACIBHOTO 3JIEKTPUUECKOTO COIMPO-
THUBJICHUA?

Kak paccuutbiBaeTcs TemrepaTypHbId KOI(DPHUIIMEHT yAEIBHOTO JJIEKTPUUECKOTO CO-
IIPOTUBJICHUS?

SIBnsierca nmu TemmepaTypHbI KOA(QOUIIMEHT YIEIHHOTO COMPOTHUBICHUS KOHCTAaHTOM
JUIsl MaTepualia u nouemy?

KaxoBbl TpeOoBaHUs K MPOBOJHUKOBBIM MaTepHallaM BBICOKOW MPOBOJUMOCTH U KaKue
MaTepuaibl COOTBETCTBYIOT UM B OOJbIlei Mepe?

HazoBute deTpipe MeTamia JIy4IHuX MO JAEKTPUIECKON MPOBOJIUMOCTH B TIOPSIKE BO3-
pacTaHus yA€IbHOIO AIEKTPUYECKOTO COMPOTUBIIEHUS?

Kakve mpoBOTHUKHM BBICOKOTO AJIEKTPUUYECKOTO COMPOTHBIICHHS SIBISIOTCS HauOolee
pacmlpoCTpaHEHHBIMA B DJJEKTPUYECKONW MpPAaKTUKE U B CHIY KaKUX OCOOEHHOCTEH
CBOMCTB?

KakoBbl OCHOBHBIE CBOWCTBA OMMETANTMYECKUX MATEPUATIOB M 00JIACTH MX MPHUMEHE-
HUA?
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Kakune ocoOble TpeOOBaHUS U IO KAKON NPUYMHE NPEABABISIOTCS ISl PEOCTaTOB U pe3u-
CTOpOB?

KakoBbl BO3MOXXKHOCTH U NEPCIEKTUBBI MCIIOJIb30BAaHUs CBEPXIIPOBOAHUKOB B 3JIEKTPO-
TEXHUKE, YTO CACPIKUBACT UX IIUPOKOE IPUMEHEHUE?

B yem ocobGeHHOCTH pabOTHI IEKTPOTEXHUUECKUX MATEpUAlIOB B KaUECTBE JIEKTpHUe-
CKMX KOHTAKTOB M KAKMM OCHOBHBIM TPEOOBaHHUSM OHHU JOJDKHBI OTBEYATh.

[Touemy MeTayIMuecKHe CIUIaBbI THIIA TBEPABIX PAaCTBOPOB 00J1afat0T 0o0Jiee BHICOKUM
AIIEKTPUUYECKUM CONPOTUBIICHUEM, YEM YUCTHIE MX KOMIIOHEHTHI M KaKUM 00pa3oM OHO
3aBHUCHUT OT COCTaBa cIijaBa?

Kakue TpeboBaHMs MPEeIbSBISAIOTCS K TPUIOAM U (pIIrocam U 10 KaKUM IpUYrHAM?
[lepeuncnure 06saCTM NPUMEHEHMs] NPOBOJHUKOB C MMHHUMAJIBHBIM TEMIIEPATYpHBIM
K03 PHULIMEHTOM YATUHEHUSA?

Kakue Mmogudukanuu yrieposaa UCIoib3yOTCs B 3JIEKTPOTEXHUKE U JUISl KAKUX Lieaei?
Kak knmaccuuuupyrorces mpoBOIHUKOBBIE MaTepUaIIbI?

KakoBbl OCHOBHBIE XapaKTEPUCTUKU MPOBOAHUKOBBIX MaTE€pUaoOB?

Jnist Kakux 1esel CIOoIb3YIOTCS MaTepruaibl HA OCHOBE OJaropoIHbIX U HEOIAropoIHbIX
MeTaioB?

JAANDJIIEKTPUYECKASA IPOHULOAEMOCTD

B uém usnueckas CynHoCTh NOJMSAPU3ALMH TUIICKTPUKOB?

Kakue ¢puznyeckue MexaHu3Mbl MOJIAPU3ALUU HanboIee TUITMYHBI JJI TUIIEKTPUKOB U
B 4EM UX CYIIHOCTbH?

Uro Ha3biBaeTCA (XapakTepHu3yeT) AUIIEKTPUUECKON MPOHUIIAEMOCTHIO?

[TosicHuTe pazHUIly MEXIYy TEPMUHAMU «OTHOCHUTENbHAS JAUAJIEKTPUYECKAsi TIPOHUIIAE-
MOCTbY, «IUAJIEKTPUUECKasi IPOHUIIAEMOCTbY, «a0COTIOTHAS AUDJICKTPUUYECKasi IPOHU-
LIAEMOCTb.

B uém 3akmtodyena pusndeckas CymHOCTb TUAIEKTPUIECKUX MTOTEPh?
[IpowsmocTpupyiTe NPUMEPOM BaXKHOCTH ISl IPAKTUYECKOTO UCTIOIB30BAHMS JUAIICK-
TPUKOB TAKOT'0 MapaMeTpa, Kak IU3JIEKTPUUYECKas MIPOHUIAEMOCTb.

Kak 3aBucuT audnekTpuyeckas MPOHUIIAEMOCTh U YroJl JUAJIEKTPUUYECKUX TOTEPh OT
TeMIEPaTyphl?

Kakoe BrnusiHHE OKa3bIBaIOT BIAKHOCTH HAa YTOJ TUAJIEKTPUUYECKUX MOTEPh M JUIICK-
TPUYECKYIO TPOHHUIIAEMOCTD JIEKTPOU3OISAIIMOHHBIX MaTEPHUAIOB?

[Touemy 1 KakuM 00pPa30M 3aBHUCT & U tgd OT YACTOTHI MPUIOKEHHOTO HATIPSKEHUS?
N300pa3ute BEKTOPHYIO AMArpaMMy TOKOB B JMDJIEKTPUKE C MOTEPSMU U OOBICHHUTE
CYIIHOCTbH tgo.

B cuny, kakux CBOMCTB & U tg0 CUMTAIOTCS BAKHEHIIIMMU XapaKTEPUCTUKAMHU IJIEKTPO-
M30JSIIUOHHBIX MaTEpHaIOB?

[To kakuM mpu3HAKaM OUPJEKTPUKH TOJAPA3NEISIOTCS Ha TOJISIPHBIE W HETOJSpHBIE?
KaxoBa pa3Huiia X OCHOBHBIX CBOICTB?

[Touemy ycnoBusi pabOThl IUAJEKTPUKA TOJ TEPEMEHHBIM HAMPSHKCHUEM CUUTAIOTCS
0osee THKENBIM, YeM MPU MTOCTOSHHOM HaIPsHKEHUN ?

Kakwne 3HaueHus 11t AUDIIEKTPUKOB PA3TUIHBIX TUIIOB MOXKET MPUHUMATh OTHOCUTETh-
Hasl JUAJIEKTpUUECKasi IPOHUIIAEMOCTh U oYeMy?

UYro Takoe: "mO0OPOTHOCTH U3OIAIMU" B O YEM OHA CBHJIETEIHCTBYET?

OT 4ero 3aBHCAT MOTEPU YHEPTHH B U3OJISAINH, U Kakue (PaKTOPbl yBENUIUBAIOT UX?
Yem 00BsICHAETCS 3aBUCUMOCTD tg0 OT BIAKHOCTHU AJIEKTPOU3OJISIIIHOHHOTO MaTepuaia?
KaxoBa 3aBUCHUMOCTD € OT YaCTOTHI MPUJIOKEHHOTO HANIPSKEHUS U B 4EM MPUUYMHA SB-
neHus’?

B uéwm 3akimouaeTcst CymHOCTh a0COpOLUU TBEPABIX TUIIEKTPHUKOB, M KAKOBBI TPHUHHBI
€€ BhI3BIBAIOIINE?
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Yem 00yCIIOBICHO OTIUYHE CBOIMCTB MOISPHBIX U HE MOJSIPHBIX AUJIEKTPUKOB?

YeMm 00yCIIOBIIEHO OTIMYUE 3aBUCUMOCTEH tg0 U & OT YaCTOTHI NMPHIIOKEHHOTO HAIpsI-
JKEHUS JUIS1 IOJIAPHBIX U HEMOJISIPHBIX IUAJIEKTPUKOB?

B uém 3axmouaercs oTpunaTenbHbIi 3P (GEKT 3aKpUTHUECKON HOHU3AIUH - JUIJICKTPH-
KOB?

OT 4ero u KakuM 00pa3oM 3aBUCSAT TOTEPH SHEPTUHU B N3OSN

[To kakoil MpUYMHE B KAa4E€CTBE XAPAKTEPUCTUKU UAJIEKTPUUYECKUX MOTEPH HUCIIOIb3Y-
€TCsl HIMEHHO TPpUTOHOMETprYecKast pyHKkmms tgd yria 6?

KakoBa mpupoja u MexaHu3mbl 00pa3oBaHusi CBOOOJHBIX HOCHUTENEH 3apsioB B JH-
AJIEKTpUKax?

KakyMu npruunHaMu BbI3BaHbI JUAIEKTPUUECKUE MTOTEPH B AIEKTPOU3OISAUMOHHBIX Ma-
Tepuajax U B3aUMOCBS3aHbl JIM OHU?

OObsicHUTE pa3HUILYy B CTPYKTYpPE 3aBUCUMOCTH  OT YacTOThI MPUIIOKEHHOI'O HaIpsiKe-
HUS JJ1s TOJISIPHBIX U HE MOJSPHBIX JUJIEKTPUKOB.

OO6bsicuute mpuHUUI u3Mepenus tgd no cxeme lllepunra.

Kak u3MepuTh OTHOCHTEIBHYIO AMAJICKTPUYECKYIO HMPOHHUIIAEMOCTh 00pasla JU3JIeK-
TPHUKa MPOU3BOIBHON (HOPMBI?

KakoBa npakTiueckas 3HauMMOCTh H3MepeHuii tgo u &7 [1osicHuTe npruMepamu.

OT KaKuX OCHOBHBIX (DAKTOPOB 3aBUCSAT MOTEPU SHEPTUU B DIEKTPUUECKON H3OISALIUU U
KakuM obpazom?

Uro xapakTepu3yroT tgd U &, U KaKOBbl HauOoliee O0IIMe 3aBUCUMOCTU UX OIpeens-
rorue?

[lepeuncnure u naliTe KPaTKyr XapakKTEePUCTUKY METOAAM U3MEPEHHUS & U tgo.

Kakum 00pa3oM paccuuThIBaeTCsi U U3Mepsercs tgd 1 00pas3oB AUIICKTPUKOB TUIOC-
Ko (popmbI?

Kakum o6pazom u3mepsieTcs tgo KUAKUX AUIITEKTPUKOB?

B uém oTnnuus B onpenenenuu tgd u g npu yacrtorax 50 ' u yactorax 400-108 I'n?
[TpuBenuTe napajjiesibHyIO U MOCJIEI0BATENbHYIO SKBUBAICHTHYIO CXEMbI JUAJIEKTPUKA
Y COOTHOUIEHUS MEXIY UX MapaMeTPaMu.

KUIAKHUE JUIJIEKTPUKH

Knaccudukanus Kuakux AUIIEKTPUKOB.

O06acTh MPUMEHEHUS KUAKUX TADJIEKTPUKOB.

UYto noHMMaeTcs MoJ MOHATHEM "BS3KOCTh'" M yeM 00ycloBlieHa e€ BAXKHOCTh KaK Xapak-
TEPUCTUKH IEKTPOUIOJISIITUOHHOTO MaTepraa’?

JaiiTe onpenenenre TEPMUHY «IHHAMUYECKAs BI3KOCTh.

[aiiTe onpeneneHne TEpMUHY «KKHHEMATUYECKas BI3KOCTh.

Enunuiibr usmepeHus BI3KOCTH.

Urto takoe [Tackanb+cexynma, [Tasc?

YTO MOHUMAETCs MO/ MOHATUEM "TEKYUECTh»?

Kakue cBoiicTBa AJIEKTPOU3ONISIIMOHHBIX MaTEPUAIOB XapaKTePU3YIOT KHHEMaTH4YecKasl,
JUHAMHUYECKasi U yCIOBHAS BA3KOCTU?

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

Kakue mMeToapl ¥ MpUOOPHI TPUMEHSFOTCS JIUISL ONIPEICICHHS BI3KOCTH JKUIKHUX JIADJICK-
TPUKOB?

KakoBa 3aBUCHUMOCTH CTCIICHH BSI3KOCTH JKHUIKUX JUIJICKTPUKOB U €Tr0 CIIOCOOHOCTH
MPOIMUTHIBATH MTOPUCTHIC JUIIEKTPUKHU?

[Touemy HETOMYCTUMO B Ka4ECTBE IECKTPUUECKON U3OJIAIMH TPUMEHATH Macia C BSI3KO-
cThio Oonee 4 - 4,5 °D npu T-20°C u menee 1,6 - 1,8 °D mpu 50 °C?
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OObsicHUTE MPUYMHY MOBBIIEHUS BA3KOCTU Macell MPH OXJIAXJACHUU U TOHATHE "XO0JI0-
JIOCTOMKOCTB".

Onumure COOTHOLIEHUE MEXAY €AMHUIIAMU BA3KOCTH.

YeMm 00BsCHSETCS HEOOXOAUMOCTD ONPEENICHHs TOTO WM WHOTO BHUJA Bsi3kocTH? Kakas
U3 HUX, Ha Balll B[V, U TIoyeMy HauOoJiee TOJHO XapaKTepHU3yeT CBOWCTBA JKUIKUX
JIUBIEKTPUKOB?

[Touemy u KakuM 0Opa30M 3aBUCAT SJIEKTPOU3OISILIMOHHBIE CBOMCTBA >KMIKHX JTUAJICK-
TPUKOB OT TEMIEPATYPHI?

Kakum 00pa3om BS3KOCTb KUIKUX AUDJICKTPUKOB BIMSET Ha paboyne XapaKkTEepUCTUKU
IIEKTPOTEXHUYECKUX YCTPOUCTB?

[Touemy y TBepABIX AUDIEKTPUKOB, MPOMUTAHHBIX JIEKTPOU3OISIIMOHHBIMHU KHUIKOCTS-
MU, YBEJIMUHUBAETCS AIEKTPUUECKAS IPOYHOCTH?

[Touemy mpu UCHIBITAHUU HA MPOOOH KUIAKUX JUICKTPUKOB MEPBBINA OIMBIT HE YUUTHIBA-
ercs?

Kakue nmpoBepku BKIIOYEHBI B IEPEUYEHb UCIBITAHUHN MO CXeMe "'COKpallleHHbIN aHainu3"
KUJKUX JUIIICKTPUKOB?

[Touemy MUHMMaNIbHOE HaMpsDKEHHE MPoO0s TpaHC(HOPMATOPHOTrO Macia MPUXOTUTCS Ha
temneparypbl Onu3kue Kk °C 1 Bo3pacTaeT Kak IpU CHUXKEHUM TEMIEPaTyphl, TaK U MpU
€€ yBEJIIMYECHUU?

Ot Kakux (paKTOPOB 3aBUCHUT NEKTPUUECKAS IPOYHOCTH JKUIKUX AUIITEKTPHUKOB?
[Touemy ¢ pocToM oO0beMa M IUIOLIAAN >KUJIKOTO JUAIEKTPUKA, HAXOMASIIErocs B JJICK-
TPUYECKOM TI0JI€, €T0 MPOOMBHOE HANIPSHKEHUE CHIDKACTCS?

KakoB MexaHU3M 3IEKTPONPOBOIHOCTH KUIKUX JICKTPOU3OISILIMOHHBIX MAaTEpUAJIOB U B
4EM ero 0COOCHHOCTH?

[Touemy m1st ra3000pa3HBIX U KUIKUX JAUSICKTPUKOB YAETbHOE MOBEPXHOCTHOE COIPO-
THUBJICHHE OOBIYHO HE pacCMaTpPUBACTCS?

I'A30OBPA3HBIE JUD3JEKTPUKH

Kak 3aBucuT snexTpuyeckas MPOYHOCTh ra3a OT PACCTOSHHUS MEXIY AJIEKTPOJAaMH, MX
(bopMBbl, 1aBIEHUS U TeMIepaTypbl?

UYro Takoe nmpoOoil 31EKTPOU3ONISIIIMOHHBIX MaTepUaAIOB?

Yro Takoe NEeKTpUYECKas IPOYHOCTh 3JIEKTPOU3OIALUOHHBIX MAaTEPUAIIOB?

Ot xakux (aKkTOpOB 3aBUCUT JIEKTPUUECKAs IPOYHOCTH ra3000pa3HbIX AUIEKTPUKOB?
Kak anextpudeckas IpoYHOCTh AUDJIEKTPUKOB 3aBUCUT OT TEMIIEpaTyphl?

Kak anexkrpudeckast IpoOYHOCTb 3JIEKTPOU3OIISAIMOHHBIX MAaTEPUAIOB 3aBUCUT OT YaCTOTHI
MEPEMEHHOTO TOKa?

[loueMy c poCTOM TOJIIMHBI 3JIEKTPOU3OISLUUOHHOIO MaTepuana €ro 3JeKTpuyecKas
IIPOYHOCTD CHMKAETCS?

MoskeT 11 TpOU30MTH MPo0Oii (ANIEeKTpUUeCcKuii) Bakyyma?

[Touemy snekTpuyUecKasi MPOYHOCTh TBEPABIX IEKTPOU3OISALMMOHHBIX MaTepuasoB (Mpu
HOPMAJIbHBIX YCJIOBHUSIX) BBIIIE, YEM Y JKUJKHX, & KUJKUX - BBIIIE, YEM y ra3000pa3HbIX?
Kak BiusieT moyiipHOCTb 3JIEKTPOJOB HA BEJIIMYMHY MMPOOMBHOIO HANpsKEHUs y ra3000-
Pa3HBIX TUDJIEKTPUKOB?

[Ipu ompeneneHHBIX YCIOBUSAX B Ta3000pa3HBIX 3JIEKTPOU3OISALMOHHBIX MaTepHaiax He
MOJKET HACTYIUTh dJeKTpruueckuil mpodoit? Kakue 3to ycnoBus?

Kakum 00pa3oM u mouemy seKTpudeckas MpOYHOCTb I'a30B 3aBUCUT OT JaBJICHU?
KaxkoBbI He1ocTaTKH ra3000pa3HBIX JUIIICKTPUKOB?

Ot kakux (aKkTOPOB 3aBUCHUT HIEKTPHUECKAsi IPOYHOCTH ra3oB?

Kakum o6pazom u3MeHsieTcs 3yieKTpudecKasl MPOYHOCTh BO3AYyXa IMPU YBEJIWYEHHH €ro
BJIQ)KHOCTH?

HazoBuTe npoI1ieHTHBIN COCTaB OCHOBHBIX Ta30B BO3ayXa?
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Urto Takoe aneras (XUMUYECKHA COCTaB)?

B yem paznuiia mpo6ost B OTHOPOJHOM U HEOJHOPOTHOM SJICKTPHUECKOM Mosie?

KakoB MexaHu3M 3JIEKTPOIPOBOJHOCTH ra3000pa3HbIX JTUAIICKTPUKOB U B YEM €ro 0CO-
O6eHHocTH?

[Touemy anst Ta3000pa3HBIX U KUAKHX JUICKTPHKOB YIIEIBHOE MOBEPXHOCTHOE COMPO-
TUBJIICHUE OOBIYHO HE paccMaTpuBaeTCs?

MEXAHUYECKHUE XAPAKTEPUCTHUKHA

Uem onpenensroTcst TpeOoBaHus, IPEIbABISEMbIE K AICKTPOU3OJIAIMOHHBIM MaTepraiam
MPAKTUKOW U KAKOBBI OHH?

Uto noHumaercst moja TBEPAOCTHIO ANEKTPOTEXHUUECKUX MATEPUATIOB U B KAKUX CIIydasx
MIPUMEHEHHUS OHAa UTpaeT HanboJiee BaKHYIO POJIb?

B kakux eaununax mnsmepsiercs TBEpAocTh? IlosicHUTE OTIMYNSA U B3aUMOCBSI3b CBOMCTB
MMM XapaKTEPU3yEMbIX.

[lepeunciure MeTOABI ONIpeesiCHUs TBEPIOCTH U MOSICHUTE UX CYIIHOCTbD.

B 4éMm nmpakThueckas IEHHOCTb 3HAHUS TAKUX XaPAKTEPUCTUK AJICKTPOU3OJISAIUOHHBIX
MaTepHaJIOB, KaK yaapHas BSI3KOCTbh U XPYIKOCTh?

Kakum mMexaHW4YeCKUM HUCIBITAaHUSIM TOABEPraroTCs 3JIECKTPOU3OJISIMOHHBIC MaTEepUaIbl
U C KaKOH IIC/IbI0?

[lepeuncnure MeToAbl ONPEACICHUs TBEPAOCTU U MATEPUAIIbI JJIsl KOTOPBIX MPEANOUYTH-
TEJICH TOT WJIK MHOU METO.I,.

Kakue ucnbiTanust MaTepranoB BXOISAT B 00bEM ""MexaHWYecKuX'" U B Y€M UX CYITHOCTH?
OT 4ero u KakuM 00pa3oM 3aBUCUT MEXaHHUECKasi IPOYHOCTh TUAIIECKTPUKOB?

Kakue nenu mpecneqyroT MEXaHMYECKHUE MCIBITAHMS 3JIEKTPOU3OJISLUUOHHBIX MaTepua-
JIOB Y, B YACTHOCTH, TOT WJIM UHOM UX BH?

[Touemy npu pacuére TBEPIOCTH IMJIACTMACC HATPYy3Ka MPUBOJUTCA B €IMHUILAX YCIOB-
HOM I1yOUHBI BAABJIMBAHUSA?

Uro obmiero u B 4éM oTinuuue (PU3NUECKON CYITHOCTU XapaKTePUCTHUK '"yaapHas Bsi3-
KOCTB" U "XpynKocTh"?

B uém npeumyiecTBa 1 HEAOCTATKH PA3JIMYHBIX METOA0B OMPEAEIICHUs TBEPIOCTH?

TEPMHUYECKHUE XAPAKTEPUCTHKH

[Tepeuncnnre Kiacchl HArPEBOCTOMKOCTH U IIPUBEIUTE IPUMEPBI AIEKTPOU3OJISLIMOHHBIX
MaTepUajIoB BXOJASIIUX B HUX.

Kakumu  mapameTpaMmM  XapaKTEpU3YIOTCS ~ TEPMUYECKHME  CBOMCTBA  JJIEK-
TPOU3OJSALUOHHBIX MAaTEPUAJIOB U B YEM UX CYIIHOCTh?

B uéMm npakTrnyeckas BA)KHOCTh TAKOW XapaKTEPUCTUKH JIEKTPOU3OJIALIUOHHBIX MaTepHU-
aJIoB, KaK TEMIOCTONKOCTE?

B uém npakTryeckoe 3HaYeHHE TaKOro MapaMeTpa Kak TEMJIONPOBOJHOCTb U OT YEro OHa
3aBUCUT?

Yro Takoe "TerIoBoe cTapeHue" 3JIeKTPOU30IIMOHHBIX MaTepranoB? Kakue gpakTopsl 1
B CHUTY KaKMX MEXaHHU3MOB BIUSIOT Ha €r0 CKOPOCThH?

Kakue mpakTuueckue 3Ha4€HUs MMEIOT TEMIIEpaTyphl TEIUIOCTOMKOCTH aMOpP(HBIX -
AJIEKTPUKOB U OT YETO OHU 3aBUCAT?

Jiig  xakux  cioydaeB  OKCIUIyaTalldd  BakHAa  Takas  XapaKTEpUCTHKA  DJIEK-
TPOU3OJSIMOHHOTO MaTepuasa Kak X0J0JI0CTOMKOCTh, B UM €€ CYIIHOCTh U KakK MpOBO-
JSITCS] UCTIBITAHUS?

KakoBbl MeTO/IbI Ompe/ieieHHsl TeMIepaTyphl pa3MIryeHUs IEKTPOU3OISILMOHHBIX Ma-
TEPUAJIOB U B UEM MX CYIIHOCTbH?
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IJI. IPOYHOCTD

[Touemy y TBEpABIX AUNIEKTPUKOB, MPOIMUTAHHBIX AIEKTPOU3OIALHMOHHBIMU KHUIKOCTSI-

MU, YBEJIMUMUBAETCA MIEKTPUUECKAS IPOYHOCTH?

Kak 3aBuCHT 31eKTpudecKas IPOYHOCTb TBEPIBIX IUAJIEKTPUKOB OT CKOPOCTH MOBBILIE-

HUS HaIPsDKEHUs U noyemy?

Yro Takoe nmpoOoi 3JeKTPOU30ISILIMOHHBIX MaTepUaIoB?

Yro Takoe 3eKTpUUYECKask IPOYHOCTh 3JIEKTPOU3OISILIUMOHHBIX MaTEpUaIOB?

Yro Takoe «coOCTBEHHBIN MPOOOI» FNEKTPOU30IALIMOHHOIO MaTepuaa?

Korna B quanexkTpukax HacTyNaeT JIEKTPOTENIIOBON TPoOoii?

Korna B quanekTpukax HacTynaeT HOHHU3aIMOHHBIN po0oii?

Korna B quanexTprkax HaCTyHaeT 3JEeKTPOXUMUYECKUN TTpo0oii?

[Touemy B 3J€KTPOM3OJSIIMOHHBIX MaTepuallaX pa3iMyaroT KPaTKOBPEMEHHYIO WM JUIH-

TEJBbHYIO AIEKTPUUYECKUE IIPOUHOCTH?

B yeMm cBuzmeTenbCTBYET KpHUBas 3aBUCUMOCTH ITPOOMBHOIO HAIPSKEHHS OT JUIUTENIbHO-

CTH JICHCTBUS HAPSXKEHUS?

Ot Kakux (aKkTOPOB 3aBUCHUT AIEKTPHUUECKAs IPOYHOCTb TUIICKTPUKOB?

Kak snextpuueckas mpoyHOCTh AUBJIEKTPUKOB 3aBUCUT OT TEMIIEPATyphl?

Kak anexTpuueckas IpOYHOCTb JIEKTPOU3OJIALMOHHBIX MaTEPUAIOB 3aBUCUT OT YaCTOTHI

[IEPEMEHHOT0 TOKa?

[Touemy ¢ poCTOM TOJIIMHBI IEKTPOU3OJIALMOHHOTO MaTepHaja €ro 3JIEKTpHUYecKas

IIPOYHOCTh CHIKAETCS?

[Touemy aseKTpHUecKass NPOYHOCTh MHOTUX TUAJIEKTPUKOB IIPU MOCTOSHHOM Hampsixke-

HUU BBILLIE, YEM IPU IEPEMEHHOM?

[Touemy 3nekTprYecKas MPOYHOCTb 3aBUCUT OT IUIOIIAHM TOBEPXHOCTH AJIEKTPOAOB?

KaxoBbl HEIOCTATKY KUJKUX JUAIEKTPUKOB 10 CPAaBHEHUIO C TBEPABIMU?

[Touemy mpu MCHIBITAHUM KUAKOTO TUDJIEKTPUKA HA IPOOOI MEXIy ONbITAMU HEOOXOH-

Ma BbIJIEpKKa BpeMEHU?

[Touemy snekTpuyeckas MPOYHOCTb TBEPABIX 3JIEKTPOU3OISILIMOHHBIX MaTepUalIoB (IpU

HOpPMAaJIbHBIX YCJIOBHUSX) BBIIIE, YEM Y )KUJIKHX, a )KUJKUX - BbIIIE, YEM y ra3000pa3HbIX?

Kakue BHIBI 2JIEKTPUYECKUX Pa3psAI0B BO3MOXKHBI B ra3aX M KaKOBbl yCJIOBUS MX BO3-

HUKHOBEHUs?

[Touemy snekTpruecKasi HPOUYHOCTD HE ABJsETCS (PU3NUECKON XapaKTepUCTUKON MaTepH-

ana?

ITouemy B ra3o00pa3HBIX AJIEKTPOU3OJSALHMOHHBIX MaTepHUanax B HEOJHOPOJHOM IOCTO-

STHHOM 3JIEKTPUYECKOM TI0JIe TTOsIBIIsieTCs (D PEKT mossipHOCTH?

OnexkTpuueckoe nepekpbiThe u3onsuuu. [Ipusennrte npumepsl. O0bsAcHUTE GUZNIECKYIO

CYTb SIBJICHUS U YKQXUTE OTPULIATEIbHBIN 3P PEKT.

B kakux auanexTpukax (IMOJSPHBIX U HETOJIIPHBIX) 3JEKTPUYECKUHA MpoOoil HacTymaeT

IIPY MEHbIIIEM 3HAUEHUU HANPSPKEHHOCTH NOJIS ¥ ToYemy?
SJIEKTPOU3OJIAALINOHHBIE MATEPUAJIBI

B uéMm paznuuus NOHATHI TUAJEKTPUK, SJEKTPOUIOIISIIIUOHHBIA MaTepral U U30JATop?
[Touemy y TBEPABIX TUAIEKTPUKOB PA3IMYAIOT 00bEMHOE U TTOBEPXHOCTHOE AIICKTPHYE-
CKH€ COMPOTUBIICHUS M KAKUMHU IPUYUHAMH OHU 00YCIOBIICHBI?

KakoBa posib OXpaHHBIX JIEKTPOJOB MPU U3MEPEHUHN YIACIBHBIX COMPOTUBICHUN DJICK-
TPOU3OJISIIUOHHBIX MaTEPUAIOB?

KakoBbl MexaHWU3MBI DJIEKTPOMPOBOTHOCTH TBEPIBIX SJIEKTPOU3OISIIMOHHBIX MaTepua-
JIOB ¥ KaKOBBI MPUYMHBI UX ONPEAEISouue?

Kakumu nmpuurHaMu BBI3BIBAETCSI TIOBEPXHOCTHAS AJIEKTPOMPOBOIHOCTH TBEPIBIX DJIEK-
TPOU3OJISIIUMOHHBIX MAaTEPUAJIOB U KAKOBBI METO/IbI €€ YMEHbILICHUS?
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[Touemy ynenbHas 3JIE€KTPUUECKAs MPOBOAUMOCTD IOJSPHBIX IUIIEKTPUKOB IPU PaBHBIX
YCIIOBUSIX BBILIE, YEM Y HEMOJISAPHBIX?

Kakumu nokasarensiMu XapaKTEpPHU3yeTCsl 3JIEKTPONPOBOJHOCTD JIEKTPOU3OJISILIMOHHBIX
Matepuanos? [IpuBeaure u NosICHUTE pacUETHBIE 3aBUCUMOCTH.

CripaBeuIuB JIK JUIsl 3JIEKTPOU30JIALMOHHBIX MaTepraioB 3akoH Oma? IlpuBeaure oboc-
HOBaHHUE.

Ot xakux (GakTOpOB U KaKUM 00pa3oM 3aBUCUT yJelIbHas 3JIEKTpUUYECKasi IPOBOJUMOCTb
Pa3IMYHbIX JUAJIEKTPUKOB? (IIOSICHUTE IPUMEPAMIU ).

Kak BiusieT BIaXXHOCTb Ha JUAICKTPUYECKUE CBOMCTBA DJIEKTPOU3OJIALUOHHBIX MAaTEPHU-
asioB (ra3000pa3HbIX, KUIKUX, TBEPABIX)?

Kakum o0pa3oM Biara nonajaer B 3J€KTPOU30JISILIMOHHbBIE MaTepualbl, U B Kakoi ¢popme
OHA MOKET B HUX HaXOJUThCS?

KakuM 00pa3oM BIMSIOT IPUMECH M 3arpsi3HEHHE HA YAEIbHOE IEKTPUYECKOE COIpO-
TUBJIEHUE 3JIEKTPOU30JIALIMOHHBIX MaTepuasioB? [IpomtocTpupyiite npuMepamu.

Yro xapakTepusyeT yACIbHOE BHYTPEHHEE CONPOTUBIICHUE, U JJI1 KaKMX JUIJICKTPUKOB
OHO OIIPENEIAETCS, U 110 KAaKUM IIpUYUHaM?

B 4ém npaktuyeckas 3HaYMMOCTb YIEIbHOIO BHYTPEHHEIO CONPOTHUBIIEHUS CIOUCTBIX
TUAJIEKTPUKOB? OTBET POUIUTIOCTPUPYHTE IPUMEPAMH.

OneKTpoapl KaKUX KOHCTPYKTHBHBIX TUIIOB IPUMEHSIOTCS [UIsl ONPEACICHUS YAEIbHBIX
ANEKTPUYECKUX CONPOTUBIECHUN IUAIEKTPUKOB? OTBET NPOMWLIIOCTPUPYHUTE 3CKU3aMU
IBYX, TPEX U YETBIPEX DJIEKTPOIHBIX CXEM U3MEPEHHUS.

Kakum 00pa3om B TpEXANEKTPOAHOM HUCIIBITATEILHOM YCTPONCTBE IPOUCXOIUT paszeiie-
HHE TOKa CKBO3HOM MpoBoIUMOCTH Ha lv, Is?

Kakue usmepurenbHble TpUOOPHl UCIOIB3YIOTCS JJI MPSIMBIX U KOCBEHHBIX U3MEPEHUN
NEKTPUYECKOTO COIIPOTUBIICHUSI TUNIIEKTPUKOB?

B uém npaxTuueckas EHHOCTb MU3MEPEHHUS YIENbHBIX AIEKTPUUYECKUX CONPOTHUBIICHUN
EKTPOU3OJIALINOHHBIX MATEPUATIOB?

KakoB MexaHN3M AJIEKTPONPOBOIHOCTH KUAKUX U AIEKTPOU3OJIALUOHHBIX MATEPUATIOB U
B 4€M €ro 0COOEHHOCTU?

[To xakuM mpUYMHAM pa3Mepbl JIEKTPOJIOB JJISl ONPEAEICHHS] CONPOTUBIICHUS 3JIEKTPO-
n30isuoHHbIX MatepuanoB I'OCTupyrorcs. IlpuBennure npumep COOTHOILIEHUS pa3Me-
POB BJIEKTPOJIOB MMPU TPEXINEKTPOJHON CXEME U3MEPEHHS.

KakoBbl yTH M METOZbI MOBBILIEHUS YAEIBHOTO MOBEPXHOCTHOTO CONPOTHUBIIEHUS JU-
ANEKTPUKOB?

KakoBbl myTH ¥ METOJbl MOBBIIMIEHUS YAEIBHOIO OOBEMHOIO CONPOTHUBICHUS TUAJICK-
TPUKOB?

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

[To xakoil mpuuMHEe M KakuM oOpa3oM INpH MOCTOSHHOM TeMIlepaType CKBO3HOW TOK
YTEUKH 3aBUCUT OT MPUIOKEHHOT'O HAIPSKEHUs?

[Touemy mpu mpuIOKEHUH K 00paslly 3JIEKTPOM3OJIALMOHHOTO MaTepuaia 3JIeKTpuye-
CKOTO HampsKeHUs], TOK YTeUKU B Ha4aJIbHBIA EPUOJ] BBIIIE, YEM YCTAaHOBUBIIMNCS?
B03MOXXHO JIM CyIIECTBOBAaHUE MJICAIBHOIO IEKTPOM3OALMOHHOrO Martepuana? Ecnu
"ma", To I KaKuX MaTEepHaJIOB U ITPU KAKUX YCIOBHSX?

[Touemy 11t Ta3000pa3HBIX M KHUJIKUX TUAJIEKTPUKOB YIEIbHOE MOBEPXHOCTHOE COIPO-
THUBJICHHE OOBIYHO HE PaCCMAaTPUBACTCS?

ITo xkakuM pUYMHAM YJEIbHOE TIOBEPXHOCTHOE CONPOTHUBIIEHUE MOJIAPHBIX AUIJIEKTPH-
KOB OOBIYHO HIKE, YEM HEMOJISPHBIX?

KakoBel TpeOoBaHus, NpenbsaBisgeMble K 00pa3aM TBEPABIX JUAIEKTPUKOB PA3TUYHOM
¢dbopmsl ipu onpeaeneHuu Rv, Rs?

KakoBbl 0ocoOeHHOCTH TpeOOoBaHM, MpeaABABIsIEMbIX K 00pa3liaM U JIEKTPOoAaM MpHU U3-
MEPEHHUH COMPOTUBIICHUHN AJIEKTPOU3OJISUOHHBIX IIEHOK?
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KakoBbl TpeOOBaHHMS K M3MEPUTEIBHBIM SUEHKaM W oOpasnaM XKHIKAX IHIJIEKTPUKOB
IIPU OTIPENICTICHUH UX YAETHHOT0 00BEMHOTO COTIPOTUBICHUS?

KakoBbI yc0BuUS MOATOTOBKU K HCIIBITAHUSM 00PA31OB JU3JIEKTPUKOB M KaKHE LIEIH TPH
3TOM peau3yroTcs?

B 4éM CymHOCTh M OT/INMYMS TAaKMX TaJIbBAHWYECKUX METOJOB M3MepeHus Rus, Kak:
HETOCPEICTBEHHBIN, CPAaBHEHHUS, 3apsJIKU KOHJIeHcaTopa?

YeM OTIMYArOTCS aKTUBHBIE JUAIEKTPUKH OT OOBIYHBIX ?

MATHUTHBIE MATEPUAJIbBI

Kak knaccuunupyrorcss MaTepuabl 0 MATHUTHBIM CBOMCTBaM?

Kaknmu nmapamerpamu XapakTepu3yrOTCsl MArHUTHbIE MaTepUabl?

Kakue moTepu BO3HUKAIOT B MAarHUTHBIX MaTepHraiax?

Kak cBs3aHa JOMEHHas CTPYKTypa C OCHOBHOM KpMBOW HaMarHW4YMBaHUA?

Kakue MaTepuanbl OTHOCATCSI K MATHUTOMSITKUM?

Kakne MarHuTHbIe MaTeprasbl UMEIOT BBICOKOE 3HAYEHUE MArHUTHOW ITPOHUIIAEMOCTH U
WHIYKIIUUA HACHIIIICHUS?

Kakoii cTpyKTypoil 1 KakuMu CBOWCTBaMHU 00J1a/1al0T MAarHUTOMSTKUE (PEepPUTHI?
KakoBbl BakHEHIIINE XapaKTEPUCTUKN MAarHUTOTBEPABIX MAaTEPHUAIOB?

Kakune Matepuansl 4Ji1s MOCTOSTHHBIX MAarHUTOB UCIOJIB3YIOTCS B 3JIEKTPOTEXHUKE?

4.2. Kypcogoii npoekT (padora)

[Imanom He nperycMOTpeHa
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