MHMHHUCTEPCTBO CEJIBCKOI'O XO3SIMCTBA POCCUNCKOM ®EJEPAIINN
JAEINAPTAMEHT HAYYHO-TEXHOJIOTHYECKOM IMOJUTUKA U OBPA3ZOBAHUS

OE/IEPAJIBHOE FOCYI[APCTBEHHOE BIOUKETHOE OBPA3QBATEJII)HOEUYIIPE)KI[EHI/IE
BBICHIEI'O OBPASOBAHUA « 1I0HCKOU NI'OCYIAPCTBEHHBIU AT'PAPHBIU YHUBEPCUTET»
(®I'BOY BO Jouckoii 'AY)

A30BO-YEPHOMOPCKHUI UHXKEHEPHBII UHCTUTYT — ®UJIUAJL ®PEJEPAJIBHOIO
I'OCYJAPCTBEHHOTI'O BIOJIZKETHOT'O OBPA3OBATEJIBHOI'O YUYPEXJIEHUSA BBICIHEI'O
OBPA30OBAHHUSA «JIOHCKOM I'OCYJIAPCTBEHHBIN ATPAPHBII YHUBEPCUTET» B I'. 3BEPHOI'PAJIE

(A3oBo-UepHomopcknii nH:keHepHbIH HHCTUTYT @PI'BOY BO Jlonckoii I'AY)

YTBEPXIAIO
Byrenko ot HupexTop
AnekcaHgp 3"“,‘;"’35? emopoon:
®epopoBuy Veeas 10300
A.®. byrenko

24 anpensa 2025 r.

@®oHJ OLIEHOYHBIX CpeaACTB 1JId NIPOBECACHUA
TEKYHIET0 KOHTPOJIA YCIIEBAEMOCTH B IlpOMC)KyTO‘IHOﬁ arrecranmun
o JTUCIMIIIMHE

OI1.09. «DIeKTPOTEXHNYECKUE MATEPHAITLD)

IporpaMmsal IMMOATOTOBKHU CIICHUAIMCTOB CPEAHCTO 3BCHA 110 CIICHUAJIBHOCTHU

35.02.08 DIEeKTPOTEXHUUYECKUE CUCTEMBI B arPOIIPOMBIIIIEHHOM KOMILJIEKCE

(AIIK)

3epHorpan, 2025 r.



Pa3paboTumk:
K.T.H., ipenogaBarens | kareropuu ['ynses I1.B.

@DOHJT OLEHOYHBIX CPEACTB PACCMOTPEH M OJI0OpEeH Ha 3acelaHuu Kadeapsl
«DKCIUTyaTaus JIEKTPUIECKOro 000pyI0BaHUS U SJIEKTPUUECKUE MAITUHBD)
ot 6 mapta 2025 r. IIpoTtokomn Ne 8.

3aB. xkadenpoii: ['ynses I1.B.

@DOHJT OIIEHOYHBIX CPEJICTB PACCMOTPEH M OJIOOPEH Ha 3aceJaHUU METOAMYCCKOU
komuccuu crnenraidbHocTsIM  08.02.09 «MoHTax, Hamagka M OKCIUTyaTalus
AIEKTPOOOOPYIOBaHUS TPOMBIIIJICHHBIX W TpaXIaHCKuX 3aaHuit», 13.02.07
«OnexrpocHabxkenuey, 35.02.08 «Dnexkrpuduxanus U aBTOMATH3aU CEIIbCKOTO
xo3siictBay U 35.02.08 «DNEKTPOTEXHUYECKUE CUCTEMBbI B arpoONpPOMBIIIICHHOM
komruiekce (AITK)»

«28» mapta 2025 r. [IpoTokon Ne 7.

[Ipencenarens: Emennn A.A.



1.001mue mo1oKeHus

KonTtpoarHo-onieHounsie cpeactBa (KOC) nmpegHazHadyeHsbl Jjisi KOHTPOJIA U
OLICHKH 00pa30BaTENbHBIX JOCTUAKEHUU OOYyYarolUXCs, OCBOMBIIMX MPOTrpaMMy
yaeOnou auctumuabl OI1.09. DekTpoTeXHUYECKHe MaTeprabl

KOC BkIII04alOT KOHTPOJIBHO-OLEHOYHBIE CPEACTBA ISl IPOBENCHUS TEKY-

IIETO KOHTPOJISI ¥ IPOMEKYTOUHOM aTTecTanuu B opMe 3a4era C OICHKOM.

2. Pesyabrarsl ocBoeHust Aucuuiuinabl (M/IK), moasiexaniue npoBepke

Pesynbrarsl
(ocBOeHHBIE MPodeccCHOHATBEHBIC KOMITE-
TEHITHH)

OCHOBHBIE TIOKA3aTENN OIICHKH
pesyJbTrara

DopMBI I METOBI
KOHTPOJIS
M OLIEHKH

Ymers:

—  0pOpMIATh JOKYMEHTAIMIO HPU UCIIbI-
TAHUU TAPaMETPOB AJIEKTPOTEXHHYE-
ckux matepuanos (OK 9);

— MPOM3BOAUTH DICKTPUUYECCKUE H3MEpe-
HHUS HAa PA3JIMYHBIX dTamax JdKCIUTyaTa-
e 31ekTpoycTanoBok (OK 1);

— KOHTPOJIUPOBaTh  PEKUMBI  PabOTHI
anektpoyctanoBok (OK 1, OK 2);

— BBUIBJIATH U YCTPAHITh HEHCIIPABHOCTH
anektpoyctaHoBok  (OK'1, OK2,
OK 9);

— IUIAHUPOBATh MEPOIPHUSATHS IO BBISB-
JICHUIO M YCTPAaHCHUIO HEHUCIIPABHOCTEH
¢ coOmoneHreM TpeOOBaHUHN TEXHHUKH
6e3omacaoctr (OK 1);

— IUTAaHUPOBAaTh PEMOHTHBIC pPabOTHI ¢
MPUMEHEHHUEM COBPEMEHHBIX DIIEKTPO-
TexHu4eckux  Mmatepuamo  (OK 1,
OK 2, OK 9, TIK 3.4);

— BBINOJHSITH PEMOHT 3JIEKTPOYCTAHOBOK
¢ coOmoaeHreM TpeOOBaHUH TEXHHUKH
6e3omacHocT (OK 1, OK 9, T1K 3.4);

— HCIIONIB30BaTh COBPEMEHHBIE CPEICTBA
MOWCKA, aHajlh3a M HHTEpIpETaluu
uHQOpMaM W HMHGOPMAIMOHHBIE
TEXHOJIOTHH JUISl OIPEAEICHUS TeXHH-
YECKUX XapaKTEPHCTHK 3JIEKTPOTEXHH-
yeckux Marepuanon (OK 2).

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

YMeHue MPUMECHATH OCHOBHBIC 3aKOHBI
q)HSI/IKI/I 1 JJICKTPOTEXHUKHU MTPU UCTIBITAHUN
AJIEKTPOTEXHIMUYCCKUX MATCPHAJIOB IPUMeE-
HACEMBIX B arpOUMHKCHCPUHU,

YMeHue NpUMEeHSITh JIEKTPOTEXHUIESCKUE
MaTepualbl PU PEMOHTE Pa3IUIHOTO
3NEKTPOOOOPYIOBAHNS;

YMeHHe TpPUMEHSTH TMOJNyYSHHbIC 3HAHUS
IpPU JIHATHOCTHKE OCHOBHBIX 3JIEKTPOTEX-
HUYECKUX MApaMeTPOB PAa3IMUYHBIX MAIIUH
U MEXAaHU3MOB,

YMmenue NPUMEHATH TOJYYCHHBIC 3HAHUA
NpU TIPOBEICHUN TEXHUYECKOTO OOCIIyXH-
BaHUs U PEMOHTA MAlIMH U 3JIEKTPOOOOPY-
JTIOBAHUSL.

- YCTHBIH 0Npoc;

- BBITIOJIHEHHE
mabopaTOPHBIX padoT;
- BBIIIOJIHEHHE
KOHTPOJIBHBIX
3aJIaHNM;

- BBIIIOJIHEHHE
3a/laHul Ha 3a4eTre

3HaTh:

— KJIACCU(HKALUIO 3JICKTPOTEXHUYECKUX
MaTepHalioB U 00JaCTh UX NPUMEHEHHS
(OK 1, OK 2, OK 9, TIK 3.4);

— OCHOBHBIE TEXHUYECKHE XapaKTEpUCTH-
KM 3JIEKTPOTEXHUYECKUX MaTEepHUalIOB
(OK 1, OK 2, OK 9, TIK 3.4);

— IpaBWIa TEXHUYECKOW HSKCIUlyaTalUH
OCBETHUTEJIbHBIX YCTAHOBOK, 3JIEKTPO-
JBUTaTeNneil, d2IeKTpUUECKUX  ceTel
(OK 1, OK 2, OK 9, IIK 3.4);

— TpeOOBaHMS TEXHHKH O€30I1aCHOCTH
[P OKCIUIyaTalUud 3JIEKTPOYCTaHOBOK
(OK 1, OK 2, OK 9, IIK 3.4);

— YCTpPOMCTBO, IPUHLIMI JEHCTBUS U CXe-
Mbl BKJIIOYEHMSI U3MEPUTEIIbHBIX IIpHU-

3HaHUE OCHOBHBIX 3aKOHOB MaTeMaTH4e-
CKHX, ECTECTBEHHOHAYYHBIX U OOIIENpo-
(hecCHOHATBHBIX AUCIUIUINH, HEOOXOIH-
MBIX JJIs peteHust npodeccroHaNbHBIX
3aj1a4 IpU BBIOOpE CHELUaIbHBIX U KOH-
CTPYKIMOHHBIX MaTE€pPHAJIOB;

3HaHWE OCHOBHBIX (IM3MUYECKHE 3aKOHOB
KOTOPBIM TOAUYUHSIOTCA 3JIEKTPOTEXHUUE-
CKHE MaTepualbl IpUMEHsAEMble B arpOUH-
KECHEPHH;

3HaHWe KIAacCU(PUKAINU, ITapamMeTpoB U
TEXHOJIOTHH  00pabOTKM  COBPEMEHHBIX
ANIEKTPOTEXHIMYECKUX MAaTEpUaoB BBIIMYC-
KaeMBIX ITPOMBIIIICHHOCTHIO;

3HaHUE TEXHOJOIMYECKUX IIPOLECCOB B
CeJIbX03 IPOU3BO/ICTBE;

YCTHBIN OIpOC;

- BEITIOJTHCHUE
71ab0paTopHBIX padoT;
- BEITIOJTHCHUE
KOHTPOJIBbHBIX
3aJIaHNM;

- BBIIIOJIHEHHE
3aJJaHUH Ha 3a4eTe
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6opos (OK 1, OK 2, OK 9, TIK 3.4);

— TUNWYHBIE HEWUCIPABHOCTU IJIEKTPO-
YCTaHOBOK M CIIOCOOBI UX YCTPAHCHHUS C
MPUMEHEHHEM COBPEMEHHBIX DJIEKTPO-
texanueckux Matepuanos (OK 1, OK 2,

3HaHKMEe METOAMK UCCIICI0BAHNUI TapameT-
POB AJIEKTPUYCCKUX MAIINH, METOJUK TCX-
HUYECKOT0 00CTy)KUBaHUs, PEMOHTa U BOC-
CTaHOBJICHUSI M3HOIIICHHBIX JCTANICH MaIlliH
U 3JICKTPOOOOPYIOBAHHS.

OK 9, IIK 3.4).

3a4eT ¢ OLEeHKOM

Hmozoswlit Konmponw:

3. KOHTpOJ/IbHO-0LIEHOYHBbIE CPeCTBA TEKYIIEro KOHTPOJIA

KonTpouabHbIe padoThI

[IpaBwibHOE pelieHre He MmeHee 85% 3amanuii — 5 6aios;
[TpaBuibHoe pemenne oT 70% no 85% 3amanuii — 4 Gamna;
[TpaBuibHOE pemienue oT 55% no 60% 3amanuii — 3 Gamna;
Menee 55% pelenust 3aanuii — 2 6aa.

IIpyMepHBIA BAPUAHT KOHTPOJIBHON padoThI
IIpumep 1.

Onpenenuts TeMnepaTypHbli KO3(GULIUEHT JIMHEHHOTO PacIIuPEeHUs &) 1
yumHeHue 4| mpoBoiIoKky, eciy Ipy MOBBIIIEHHH TeMIIepaTypsI ot t; 1o t, smek-
TPUUECKOE CONpOTHUBIICHHE €€ n3meHsiercs ot R; 1o R, . /Inuna npoBonoku npu
HavalbHOM Temmnepatype paBHa |;. TemnepaTypHbIi KOAPGUIMEHT YASTHHOTO CO-
NPOTHUBJICHHUS MaTepuana d,.

[TocnenoBaTeNbHOCTH PELICHHUS:

ar=(R2—R1) /(R T2 = Ty)),
TJI€ 0R — TEMIEPATYPHBIA KOIDPHUITMEHT COTPOTUBIICHHS TIPOBOJIOKH, K™
T,, T, — Temneparypa B rpagycax Kenspuna ( 7=t + 273 ), K.

a1= 0o, - ag,

TI€ a,— TeMIEPATypHbI KO3()(PUIUEHT yAEIbHOIO COIPOTUBIIECHNUS,
-1

K

AI = |1a| ( T2 — Tl)
IMpumep 2.

ConpoTuBiieHHE METALUIMYECKOTO TPOBOJHUKA MPU TemIieparype t; paBHO
R;. Onpenenuts TemnepaTypy NpoBOJIOKH ty, €Ciiu mpH €€ BKIIFOUEHUU MO
Hanpsbkenre U, eciu B ycTaHOBUBILIEMCSE peKUME B Hell mpoTekaeT Tok |. Temme-
paTypHBbIi KO3 GUITMEHT yIeTFHOTO CONMPOTUBIICHUS MTPH Temmepartype {; paBeH
a, . IIpuHATh, 4TO TemnepaTypHbIil KOOQPUIUEHT COPOTUBICHUS OR = @, .




ITocnemoBaTenbHOCTH PELICHUSA:

C y4eToM JIMHENHOM 3aBUCHUMOCTH COMPOTUBIEHUS METAINIMYECKOTO MPO-
BOJIHMKA OT TEMIIEPATypPbl MOXKHO 3aIlIUCATh:

Ro=Ry(1+ar (T2 —Ty)),
rae R, — conpotunenue npu temneparype T, , Om.

YuuteiBas, uro R, = U/l , onpenensem n3menenne temmneparypsl AT u TeMiiepa-
Typy T>:

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

OmnpenenuTs MIOMIAIb MOMEPEYHOTO CEYCHUS S MTPOBOAHHKA TJIABKOTO
IIPEIOXPaHUTENS, PACCYMTAHHOTO HA MpeNeIbHbIN TOK | , eciu yaensHoe conpo-
TUBJICHUE MaTepHaja MpOBOIHUKA P, €TO IUIOTHOCTH d , a TeMIeparypa IuIaBIeHUS
t4,. TEIII00TBOIOM BO BHELIHIOIO Cpelly IpEeHEOpedb, HayallbHAs TEMIIEpaTypa
IIpeloXpaHuTelIs paBHa t,.

HOCJ’IGILOB&TGJ’IBHOCTB PCUICHUA:

Terutora, BBILAENSOMIAACS B MATEPHUAJIE ITPEIOXPAHUTEIIS, UAET HA MOBBIIIE-
HUE €r0 TEMIIEPATYPHI, TIOITOMY:

I°’R,=pIF/S=clSdAT,
rae R, - conpoTuBieHne npoBogHuKa, OM;
C — yJeJIbHasl TEIIOEMKOCTh MaTepuaia npoBoaHuka, Jx/(kr K);
| — nuHa MpOBOAHMKA, M;
AT — pa3HocTh Temneparyp, K.

VY nenbHas TEMIOEMKOCTh MaTepHralia MPOBOIHUKA BOJIU3U TEMIIEPATYPHI IJIaBJIe-
HUS OIPEAEIIAETCS TEIUIOEMKOCTBIO KPUCTAITIMYECKON PEIIETKH C,y , IIOITOMY:

C = Cyp = 3R/A, JIx/(xr*K),
rae A — atomHas Macca, KI/MOJIb;
R — yauBepcanpHas razoBas noctossaaasi, Jx/(monp*K).

C y4eToM NOCJEeIHETO BhIPaKEHUS MOTy4aeM:

ol *A

3RAAT -



5
Ipumep 4.

HopmasibHO BEKTOpY HANPSY)KEHHOCTH OJTHOPOJHOTO 3JIEKTPUYECKOTO MO
E, pacnonoxeHa IJIacCTUHA U30TPOITHOTO JUAJIEKTPUKA C IUIIEKTPUYECKOU MIPO-
HULIAEMOCTBIO &. ONpenenuTs:
- HANPSDKEHHOCTH N0Js E U 3JeKTpUYeCcKOe CMEIIEHHE (AIEKTPHUUECKYI0 HHIYK-
uuo) D BHyTpu nmiacTuHbL
- OJISIPU30BAHHOCTH IUAJIEKTPUKA P ¥ MOBEPXHOCTHYIO INIOTHOCTH CBSI3AHHBIX 32
pSI0B o.

HOCJ’IeI[OBaTGJIBHOCTB PCUICHUA:

CpenHee MakpOCKOIIMYECKOE AJIEKTpUYecKoe nosie E B TUAJIEKTPUKE B € pa3
MeHble BHemHero: E=E,/ ¢.

Jst GONBIIMHCTBA TUAJICKTPUKOB MOJSIPU30BAHHOCTH MPONIOPIIMOHATBHA HAMIPSI-
YKEHHOCTH TIOJIS:

P =g, (¢e-DE, K/,

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

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

D =g E+P

[Tonsapu30BaHHOCTH OJTHOPOIHOTO MJIOCKOTO AUAJICKTPUKA B PABHOMEPHOM 3JIEK-
TPUYECKOM I10JI€ PaBHA MOBEPXHOCTHOM MJIOTHOCTH CBS3AHHBIX 3aPSI0B:
c=P.

IIpumep 5.

BrrarcnuTh NoIspru30BaHHOCTh MOHOKPHCTAJINIA COJTU, CUUTAs], YTO CMeIIIe-
HUE UOHOB AX , IO IEHCTBUEM JIEKTPUUECKOTO MOl OT MOJI0KEHUSI PABHOBECHS,
coctaBisieT 1% oT paccTosiHus MeX Ty OMMKalIIMMKU COCETHUMU HOHAMU. DJie-
MEHTapHas syeiika Kprcrayia umeeT Gopmy Kyda, pacCTOSHUE MEKIY COCETHUMHU
HMOHAMU d.

HOCHGI[OBaTeJIBHOCTI) PCHICHUA:
HOJ’IHpI/ISOBaHHOCTB AUDJICKTPHUKA P qucnenHo paBHAa OTHOIICHHIO JJICKTPHU-

yecKoro MoMeHTa dp 3reMeHTa IUAIeKTpHKa K 00beMy 0V 3TOro TudJIeKTpHKa:

P=dp/dVv
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VuursiBas, uto dV = a®, MOXKHO 3amucaTh:

dp = g4x,

rJIe - 3apsiI HOHA, PaBHbIIT 3apsiay d1ekTpora ( 1,602*10™° Ku);
Ax- cMeIlleHrue NOHOB TI0JT JICHCTBHEM TIOJIS, M.

[ostomy: P=qdx/a’.
IIpumep 6.

MG}KI[y IIACTUHAMM IINIOCKOI'O KOHACHCATOPAa oe3 BO3AYILIHBIX ITPOMCIKYT-
KOB 3a’KaT JIUCT I'CTHHaKCa TOHHII/IHOﬁ h. Ha KOHACHCATOP IMOJaHO HAIIPAKCHUC U.
Onpenenmb IMOBCPXHOCTHYIO INIOTHOCTD 3apsAad Ha INIACTHHAX KOHACHCATOPA 61 U
Ha JUIJICKTPUKE G . MaTepHaﬂ HMCCT TUIJICKTPHUYCCKYIO IIPOHHUIACMOCTD &.

[TocnenoBaTenbHOCTH PELICHHUS:

Bcnencteue nonsipuzaiuu AM3JIEKTPUKA MPU TOAKIIOYEHHOM NCTOYHHKE
MOCTOSIHHOT'O HAIIPSKEHUS Ha TUIACTHHAX KOHJEHCATOpa yIePKUBAETCA JOMOTHHU-
TEJIBHBIN 3apsia 6,.11loaTomy:

61= 0yt 0,
rae oy =& E - noBepXHOCTHAs IUIOTHOCTH 3apsja Ha IUNIACTUHAX KOHAEHCaTopa B
OTCYTCTBHE MIIEKTpHKa, Kir/M,

Torna:
o= eE=geUh;, o6,=P=¢gy¢E-¢gE.

IIpumep 7.

JIBE MPOTHBOIIOJIOXKHBIE TPaH Ky0a ¢ peOpoM @ U3 TUANEKTPUUECKOTO Ma-
TepHuaa ¢ yAeJIbHbIM OObEMHBIM COMPOTUBICHUEM py, U YAECIbHBIM MOBEPXHOCT-
HBIM COIIPOTHUBJIEHUEM s TOKPBITHI METAIUIMYECKUMH dJIEKTpoaaMu . OnpenenuTsb
TOK, IPOTEKAIOUIMI Yepe3 3TU ITpaHu KyOa npu MOCTOSIHHOM HarpsikeHun Uo.

HOCHGI[OB&TGJIBHOCTI) PCHICHUA:

DNEKTPUYECKUN TOK MTPOTEKAET Kak uepe3 00beM Ky0a, TaK U 10 MOBEPXHO-
CTH YeThIpeX OOKOBBIX TpaHeid. [103TOMy conmpoTHBICHIE MEXTY DIIEKTPOAaAMHU
OTIpeIeISIETCS TapaAJIICIbHBIM COSTMHEHHEM 00BEMHOTO COMPOTUBIICHUS U TI0-
BEPXHOCTHBIX CONPOTUBIICHUM YEThIpEX TpaHer. Toraa:
- 00bEMHOE COMIPOTUBJICHHUE:
R,=pva la® = pla;

- IIOBCPXHOCTHOC COIMPOTUBJICHHUC:!



Ra=Ro=Rg3=Ru= Ps

- COIMPOTUBJICHUC MCKIY SJICKTPOAaMM:
Ru3=RvRsl /(Rsl+4Rv)

- TOK, IPOTEKAIOIINI uepe3 TpaHu Kyoa:
|:U0 /Ru3.

Ipumep 8.

I[pu MOBBIIIIEHUH TeMITEpaTyphl OT ty 10 ty, °C yaeapHOE COMPOTHBICHUE
JUAJIEKTPUKA YMEHBIIAETCS OT Py 110 po. OnpenenuTs TeMneparypHbid Kodhdu-
LUEHT YJEJILHOTO CONPOTUBIIEHHUS d), , CUATAs €r0 MOCTOSIHHBIM B PacCMaTpUBae-
MOM JuariazoHe temreparyp. [Ipu 3ToM ke JonylieHnn HalT! YAEIbHOE COMpPO-
TUBJIEHHE MaTepuania po Npu KOMHATHOU TemmiepaType to .

[TocnenoBaTenbHOCTH PELICHHUS:

[TocTostHCTBO TemIepaTypHOro Ko3hPUIMeHTa yaeabHOro COpOTUBICHUS
IIPEANOIIAraeT SKCIOHEHIUAIBHYIO 3aBUCUMOCTE p( 7).

a lIT
— p
P = Ae ,
rac A — INOCTOAHHAA OJId JaHHOI'O MaT€puaja,

T — remneparypa, K.

Orcrona cienyer:

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

a,=
T,-T) 1

IIpumep 9.

[Tpu koMHaTHO# TeMIiepatype ty TaHTeHC yria AUIEKTPUUECKUX MMOTEPh
KepaMu4ecKoro marepuania tgdy, a mpu NOBBIIIEHUU TEMIIEPATYPHI 110 t; OH BO3-
pacraert B JiBa pa3a. Uemy paBeH tgd, s3Toro Mmarepuana rpu temmneparype t,. Bo
CKOJIBKO pa3 YBEJIMYMUTCS aKTUBHASI MOIIIHOCTb, BBIJICIAIONIASICS B BBICOKOYACTOT-
HOM MIPOXOJTHOM U30JIATOPE U3 3TOr0 MaTepuaia, Ipu U3MEHEHUU TEMIIEPATyPhl OT
to mo t, ? I3MeHneHneM qUAIEKTPHUUECKON MPOHUIIAEMOCTH KEPAMUKHU MTPEHEOpEYb.

[TocnenoBaTebHOCTH PELICHUSA:
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[ToTepu B MaTepuasne o0yCIOBIEHbI CKBO3ZHOM AJIEKTPOIPOBOIHOCTHIO, MO~
ATOMY TaHT'€HC YIJIa JUAJIEKTPHUUECKHUX MOTEPH YBEITUUUBAETCS C TEMIIEPATYPO
0 3KCIOHEHIIMAIIBHOMY 3aKOHY:

tgd, =tgd, exp[afr ,—Tg )} ,
T7Ie a-TeMrepaTypHbId KOdPOUITUEHT £gJ) , KOTOPBIA MOKET ObITh paCCUUTaH U3
BbIPA)KCHUA:
Intgo,—Intg 4,
o= ,
tl _tO

rfe 1go; - 3HaUCHUE TaHTE€HCA yTila AUJIEKTPUUECKHUX MOTEePh MpH 1y

Boinenstomascs B U30J5TOpe aKTUBHAS MOIITHOCTH P, pacTeT ¢ TeMiepaTypoit
MPONOPLUHUOHANIBHO £g0. [ToaToMYy:

Pa , 9o,
Pao tg oy,

IIpumep 10.

JINCKOBBIN KEpaMUYECKUN KOHJIEHCATOP EMKOCThIO C BKJIIOUEH Ha Iepe-
MeHHoe HanpsbkeHue U u paccenBaeT MOIIHOCTH P,. OnpeaenuTs yaenbHble IoTe-
PH B IMBJIEKTPUKE [, ECIIM €70 AUIIEKTPUUECKAS TPOHUIIAEMOCTb &, DJIEKTpUYE-
CKas MPOYHOCTh E,, ¥ 3amac 1o 3JeKTpUYECKOr IpouHocTy K.

[TocnenoBaTeNbHOCTH PELICHHUS:

VY nenbHbIE TOTEPU PACCUUTHIBAIOTCS HA 00BEM pabOYero AU3JIEeKTPUKa KOH-
JleHcaropa:
p=P,/(Sh),
rae S u h — miomags 06KIaT0K ¥ TONIIMHA JUIIEKTPUKA, COOTBETCTBEHHO, M~ U
M.

TonmuHy TUAIEKTPUKA HAXOUM U3 YCIOBHS 00ECIIEUEHUS MICKTPUIECKON
MIPOYHOCTH:

h=+2UKIE, .

[Tnomaapr 0OKIaI0K MOKET ObITh OIIPECIICHA U3 BHIPAXKEHUS 111 eMKOCTH TIJIOC-
KOT'0 KOHJIEHCaTOpa:

s=Ch

EoE
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4. KOHTPOJIbHO-0LIEeHOYHbIe MATEePHAJIbI IPOMEKYTOYHOT0 KOHTPOJIS

K mpomMexyTouHOMy KOHTPOJIIO B hOopMe 3a4eTa ¢ OIIEHKOW JOMYyCKAeTCs CTYACHT,
YCIICITHO CABUINI BCe KOHTPOJIbHBIC pa0OTHI (HE MEHee ueM Ha 3 Oaia).

4.1. [IpuMepHbBI BaApUAHT 3aaHus JJIs1. 32496Ta C OLEHKOM

MHUHHUCTEPCTBO CEJIbCKOI'O XO3SIICTBA POCCUIACKOM ®EJEPALIIA
A30BO-YEPHOMOPCKH NHXKEHEPHBIA HHCTUTYT ®UJIUAJI
®I'BOY BO JIOHCKOM I'OCYJAPCTBEHHbBI ATPAPHBIA YHUBEPCUTET»
B I'. BEPHOI'PAIE

CreuuanbHOCTb (CHeUaIn3aIys) VTBepKICHO Ha 3aceaHuu
35.02.08 Kadeaps

DAC 31 (ouHoe 0O0yueHue) 290 u M

Kypc 2 Cemecrtp 4 nporokon Ne 3 or 17.11.25 1.

I[I/ICI_II/IHJ'II/IHB.: QHGKTpOTeXHI/I‘leCKHe MaTCpUaJibl

3A/IAHHUE Nel
1. TIpoBogHUKOBBIE MaTEPHAIIBI.
2. TemnnoBble XapaKTEPUCTUKU U3OJSIIIMOHHBIX MAaTEPUATIOB.
3. OmnpenenuTts NPOBOJUMOCTh HUIUHAPUIECKOTO MPOBOIHUKA, €CIIH U3BECTHO, UTO TPO-
BOJIHUK BBHITIOJIHEH M3 aJIIOMUHUS U ero ainuHa paBHa 100 M, 1uameTp mpoBOJAHUKA pa-

BeH MM

3aB. Kadenpoii [IpenonaBarens
/T'ynses I1.B./ [ T'ynsies I1.B./
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Bonpocsl k 3a4éTy COlleHKOM

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 CONMPOTUBIICHUE 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 MPOBOAHUKOB 3aBUCIT 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(QQOHUIHUEHT YAENbHOTO 3JIEKTPUYECKOTO CO-
IPOTUBJICHUS?

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 MPOBOAMMOCTU B MOPSAAKE 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-
HuA?

Kakwne ocoObie TpeOOBaHUS 1 IO KAKOH MPUYHHE PEABSBISIOTCS ISl PEOCTaTOB U pe3u-
CTOpOB?

KakoBbI BO3MOXKHOCTH W TIEPCIIEKTUBBI MCIIOJIb30BAHMS CBEPXIPOBOIHUKOB B IIEKTPO-
TEXHUKE, UTO CACPKUBACT UX IIUPOKOE IpUMEHEeHHE?

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

[Touemy MeTamnuyeckue CIIaBbl THIA TBEPHAbIX PAacTBOPOB 00sagaloT 0osiee BHICOKUM
AIIEKTPUYECKUM COMPOTUBIICHUEM, YEM YUCTHIE 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?

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

KakoBbl OCHOBHBIE XapaKTEPUCTUKHU IPOBOJIHUKOBBIX MAaTEPUAIOB?

Jlis kakux 1eseil HConb3yITCsl MaTepHralibl 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?

Uto Ha3pIBaeTCs (XapaKTepU3yeT) AUDIEKTPUUECKON MPOHUIIAEMOCTHIO?

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

B uém 3akimoyena puzndeckas CynHOCTh JUICKTPUIECKUX TTOTEPh?
[TpomtrocTpupyiTe IPUMEPOM Ba’KHOCTh JJIs1 IPAKTUYECKOTO0 MCIIOJIb30BAaHUS IUAIICK-
TPUKOB TAKOTO MapaMeTpa, KaK AUAJIEKTpUYECKasi IPOHUIIAEMOCTb.

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

Kakoe BiaMsiHHE OKa3bIBalOT BIAXHOCTh Ha Yroji AMAJIEKTPUYECKUX HOTEPb M JUIIEK-
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 CBOHCTB € U {g0 CUMTAIOTCS BaXKHEHIIUMU XapaKTEPUCTUKAMHU AJICKTPO-
U30JIALIUOHHBIX MaTepUaAJIOB?

[To xakuM npu3HaKaM JIUAJIEKTPUKH MOAPA3JEISAIOTCS Ha MNOJSPHBbIE U HENOJSpHbIE?
KakoBa pa3zHuia ux OCHOBHBIX CBOMCTB?

[Touemy ycnoBusi pabOThl JUAJIEKTPUKA IOJ MEPEMEHHBIM HAIPSKEHUEM CUHUTAIOTCS
Oosee TSHKENBIM, YeM IIPU MOCTOSIHHOM HampsKeHUU?

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

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

OT 4ero 3aBHUCST NMOTEPU IHEPTUH B U30JISLUH, U KaKie (PaKTOPhl yBEINYUBAIOT UX?
YeM 00bsCHsAETCS 3aBUCUMOCTD g0 OT BIaKHOCTH JIEKTPOU30JSIIMOHHOr0 MaTepuana’?
KakoBa 3aBUCHMOCTb € OT 4aCTOTHI MPUIIOKEHHOTO HANIPSKEHUS U B YEM IIPUYMHA SIB-
neHus’?

B uém 3akimtouaeTcs CymHocTh abcopOLnU TBEPABIX TUIIEKTPUKOB, U KAKOBBI TPUUMHBI
e€ BbI3bIBaOIINE?

Uem 00ycCI0BIEHO OTINYHE CBONCTB MOJSPHBIX U HE MOJSIPHBIX AUDJIEKTPUKOB?

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

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

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

[To xakoll mpUuYMHE B KaUe€CTBE XapaKTEPUCTUKU TUAIEKTPUUYECKHUX MOTEPh HCHOJIb3Y-
eTcs UMEHHO TpUrOHOMeTpHruecKkas pyHkuus tgd yrna d?

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

Kakumu nmpuunHaMu BbI3BaHbl TUAIEKTPUUYECKUE MTOTEPU B ANEKTPOU3OISAIMOHHBIX Ma-
TepHuajax U B3aMMOCBSA3aHbl JIM OHU?
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OObsicHUTE pa3HUILYy B CTPYKTYpE 3aBUCUMOCTH  OT YacTOThI MPUIIOKEHHOTO HaIpsiKe-
HUS JJIS1 TOJIIPHBIX Y HE TOJIAPHBIX TUAJIEKTPUKOB.

OO6bsicuute nmpuHLUI u3Mepenus tgod mo cxeme Illepunra.

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

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

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

Uro xapaktepu3yroT 1gd U &, U KaKoBbl HauboJiee O0IIMe 3aBUCUMOCTU UX OIpeens-
rolue?

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

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

Kakum o6pazom u3mepsiercs tgo KUAKUX AUIITEKTPUKOB?

B uém otiiuus B onpenenenuu tgd u € mpu yacrorax 50 'y m gactoTax 400-108 I'n?
[IpuBenuTe MapamwienbHYIO U MOCJIEI0BATEIbHYIO SKBUBAJICHTHYIO CXEMBbI JIUAJIEKTPUKA
Y COOTHOULICHHS MEXKIy UX IapamMeTpamH.

JKAJAKUE JUDJIEKTPUKHA

Knaccudukanust >xuikux JU3JICKTPUKOB.

O061acTh NPUMEHEHUS KUAKUX TUAJICKTPUKOB.

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

JaiiTe onpenenenne TEPMUHY «IMHAMUYECKAs BI3KOCTh.

[aiite onpeneneHne TEpMUHY «KKUHEMATUYECKas BI3KOCTh.

EanHunel nu3smepeHus BI3KOCTH.

Urto takoe [Tackanb+cexynma, [Taxc?

YTO MOHUMAETCs MO/ MOHATUEM "TEKYUECTh»?

Kaxkue cBoiicTBa 3JI€KTPOU3OISIIMOHHBIX MAaTePUATIOB XapaKTepU3yIOT KUHEMaTHYecKasl,
JUHAMHUYECKasi U YCIOBHAs BA3KOCTHU?

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

Kakue MeToapl u mpuOOPHI MPUMEHSFOTCS ISl ONIPEACIICHUS BI3KOCTH JKUJIKUX JTUDJICK-
TPUKOB?

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

[Touemy HETOMYCTUMO B Ka4ECTBE JECKTPUUECKON U3OJIAIIMH TPUMEHATHh Macja C BSI3KO-
cThio Oonee 4 - 4,5 °D npu T-20°C u menee 1,6 - 1,8 °D npu 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 B3MVISM, M TTOYeMYy HamOoJee TOJHO XapaKTEepPU3yeT CBOMCTBA YKUIKHUX
JIUAIEKTPUKOB?

[Touemy u KakuM 00pa30M 3aBUCAT DJICKTPOW3OJSIIMOHHBIE CBOMCTBA KUIKUX JTUDJICK-
TPUKOB OT TEMIEPATYPHI?

Kakum o0pa3oM BSI3KOCTH KHJIAKUX JAUDJICKTPUKOB BIUAET Ha pabodyne XapaKTEPUCTHKU
ANEKTPOTEXHUYECKUX YCTPOMCTB?

[Touemy y TBEpIbIX AMDIECKTPUKOB, MTPOIMUTAHHBIX AJICKTPOU3OJIAIMOHHBIMU JKHIKOCTSI-
MU, YBEJIIMUMUBAETCS 3JIEKTpUUECKasi IPOYHOCTh?
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[Touemy mpu UCHIBITAHUU HA MPOOOH KUIAKUX JUDIECKTPUKOB MEPBBINA OIMBIT HE YUUTHIBA-
ercs?

Kakue npoBepku BKIIOYEHBI B IEPEYEHb UCIBITAHUHN MO CXeMe "'COKpallleHHbIM aHaiau3"
KUJKUX JUIICKTPUKOB?

[Touemy MUHHMaNIbHOE HaMpsDKEHUE MPoOos TpaHCHOPMATOPHOTrO Macia MPUXOTUTCS Ha
Temneparypbl Onu3kue kK °C 1 BO3pacTaeT Kak IpHU CHIKCHHUH TEMIIEPATyphl, TaK U MPU
€€ yBEJIMYCHUU?

Ot xakux (aKTOPOB 3aBUCHUT IEKTPUIECKASI IPOYHOCTD KUIKUX TUIICKTPUKOB?
[Touemy ¢ pocToM oO0beMa M IIOLIAAN >KUJIKOTO JUAIEKTPUKA, HAXOMASIIErocs B 3JIEK-
TPUYECKOM TI0JI€, €0 MPOOUBHOE HAIIPSHKCHUE CHIYKACTCS?

KakoB MexaHU3M 31EKTPONPOBOIHOCTH KUIKUX JIEKTPOU3OISILIMOHHBIX MAaTEpUAJIOB U B
4EéM ero 0COOEHHOCTH?

[Touemy 11st ra3000pa3HBIX U KUIKHUX JAUAICKTPUKOB YIEIbHOE MOBEPXHOCTHOE COIPO-
TUBJICHUE OOBIYHO HE pacCMaTpUBAETCs?

I'A30OBPA3HBIE JUD3JEKTPUKH

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

Uro Takoe nmpoOoil 31EKTPOU30IALIUOHHBIX MATEPHAIIOB?

Yro Takoe 3IEeKTpUUecKasi IPOYHOCTh JIEKTPOU3O0IISILIMOHHBIX MaTepuaaoB?

Ot kakux (aKTOPOB 3aBUCHUT AIEKTPHUUECKAs IIPOYHOCTH ra3000pa3HBIX TUAIEKTPUKOB?
Kak snekrpuueckas NpoYHOCTb JUJIEKTPUKOB 3aBUCHUT OT TEMIIEPATYphI?

Kak anexkrpuueckast IpOYHOCTH 3JIEKTPOU3OJISUOHHBIX MaTEPUAIIOB 3aBUCUT OT YaCTOTHI
HEPEMEHHOI0 ToKa?

[loueMy c poCTOM TOJIIMHBI 3JIEKTPOU3OSLUOHHOIO MaTepuana €ro 3JeKTpUuyecKas
HIPOYHOCTb CHUXKAeTCs?

MoskeT 11 TpOU30MTH MPo0Oii (ANIEeKTpUUeCcKuii) Bakyyma?

[Touemy snekTpuyUecKasi MPOYHOCTh TBEPABIX IEKTPOU3OISALMOHHBIX MaTepUasoB (Mpu
HOPMAaJIbHBIX YCJIOBUSIX) BBIIIE, YEM Y JKUJKUX, & KUJKUX - BBIILIE, YEM y ra3000pa3HbIX?
Kak BiusieT moyiipHOCTb 3JEKTPOJOB HA BEJIIMYMHY NMPOOMBHOIO HANpsKEHUs y ra3000-
Pa3HbIX JUAJIEKTPUKOB?

IIpu ompezneneHHBIX YCIOBUAX B Ta3000pa3HBIX 3JIEKTPOU3OISLIMOHHBIX MaTepHaiax He
MOJKET HACTYIUTh JeKTpruueckuil mpodoi? Kakue sto ycnoBusa?

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

Ot Kakux (aKkTOPOB 3aBUCHUT IEKTPHUECKasi IPOYHOCTH ra3oB?

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

HazoBuTe nporieHTHBIN COCTaB OCHOBHBIX Ta30B BO3ayXa?

Yro Takoe snera3 (XUMHYECKH cocTaB)?

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

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 XAPAKTEPUCTUKU

Yem OIMPCACIIAOTCA Tpe6OBaHI/I${, NPEABABIACMBIC K DJICKTPOU3OIAIMOHHBIM MaTCpUuajlamM
HpaKTHKOfI M KaKOBBI OHH?
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Yro noHumaercs o TBEPAOCTHIO AEKTPOTEXHUUECKUX MATEPUAJIOB U B KAKUX CIIydasix
NpUMEHEHHS OHA UTpaeT HauboJjiee BaXXHYIO pOJIb?

B xakux eaununax usmepsercs TBEpAOCTh? [1osicHUTE OTIMYUS U B3aUMOCBA3b CBOMCTB
MU XapaKTEPU3yEeMbIX.

[lepeuncnure MeTobl ONpeAeIeHUs TBEPJOCTH U NOACHUTE UX CYLTHOCTb.

B uém mpaxkTuueckas LIEHHOCTb 3HAaHUS TAaKUX XAPAKTEPUCTUK 3JIEKTPOU3OJIALUOHHBIX
MaTepHalIoB, KaK yJlapHas BA3KOCTb U XPYIKOCTb?

Kakum MexaHMYecKUM HCIIBITAaHUSIM IOJBEPratoTCsl AIEKTPOU3O0JIALIMOHHBIE MaTEPHUAIIb
U C KaKOH LIeNIbI0?

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

Kakwue ucnpITannst MaTepuagoB BXOIAT B 00bEM "MexaHn4yeckux" U B 4éM HX CYIIIHOCTH?
Ot yero u KakuM 00pa3oM 3aBUCUT MEXAHHUYECKasi IPOYHOCTh TUJIEKTPUKOB?

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

[Touemy npu pacuére TBEPAOCTU IJIACTMACC HArpy3Ka MPUBOJIUTCS B €IMHUIAX YCJIOB-
HOM ITyOUHBI BAABJIUBAHUSA?

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 IIPHUMEPHI IIEKTPOU3OIIIUOHHBIX
MaTepHalioB BXOJAIINX B HUX.

KakumMu  mapamerpamMu — XapakTepH3YIOTCS ~ TEPMHUYECKHE  CBOWCTBA  JJIEK-
TPOU3OJIALUOHHBIX MAaTEPUAJIOB U B YEM UX CYLUIHOCTH?

B uém npakTrdeckas BaXKHOCTh TaKOW XapaKTEPUCTUKHU AJIEKTPOU3OISIIIMOHHBIX MaTepH-
aJIOB, KaK TEIUIOCTOMKOCTh?

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 BIIHUAIOT Ha €0 CKOPOCTh?

Kakne mpakTiueckue 3Ha4eHHsT MMEIOT TEMITEPaTyphl TEIUIOCTOHKOCTH aMOpP(HBIX ITU-
3JIEKTPUKOB U OT Y€ro OHU 3aBUCAT?

Jns  Kakux ~ ciydaeB  OKCIUTyaTallill  BakHA  Takas  XapaKTepUCTHKA  DJIeK-
TPOU3OJIALIUOHHOTO MaTepuana Kak X0J040CTOHKOCTb, B UéM €€ CYIIHOCTh U KaK IpPOBO-
IISITCSA UCIIBITaHUS?

KakoBbl MeTOJIbI Onpe/esieHus] TeMIIEepaTyphbl pa3MArdeHusl JEKTPOU30ISILIMOHHBIX Ma-
TEPUAIOB U B YEM UX CYIIHOCTH?

IJI. TIPOYHOCTD

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

Kak 3aBucuT 2nekTpudeckas IpOYHOCTh TBEPBIX ITUAIIEKTPUKOB OT CKOPOCTH TIOBHBIIIE-
HUS HAMPSDKEHUS U oyemy?

Uro Takoe mpoOoil 31eKTPOU30IALNOHHBIX MATEPHATIOB?

Yro Takoe MEeKTpHUecKasi MPOYHOCTh IJIEKTPOU3ONIALIUMOHHBIX MaTepUaIoB?

UTto Takoe «COOCTBEHHBIN MPOOOI» IIEKTPOUIOISIITAOHHOTO MaTepraa?

Korna B quaiekTprKkax HaCTyHaeT 3JIeKTPOTENIOBOi MpoOoii?

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

[loueMy B 37€KTPOM3OJSILIMOHHBIX MaTepHuajax pazindyaroT KPaTKOBPEMEHHYIO U JUIH-

TEJIBbHYIO YIEKTPUUYECKUE IIPOYHOCTH?

B 4em cBumeTENbCTBYET KpHUBas 3aBUCUMOCTH MTPOOMBHOTO HAIPSDKEHHS OT JUIUTENBHO-

CTH JICUCTBUS HAIIPSKEHUSA?

Ot Kkakux (aKTOPOB 3aBUCHT HIEKTPHUECKAS POYHOCTH TUIIICKTPUKOB?

Kak anextpudeckas IpOYHOCTb AUDJIEKTPUKOB 3aBUCUT OT TEMIIEpaTyphl?

Kak anexktpuueckasi IpoOYHOCTb 3JIEKTPOU3OJISLUOHHBIX MaTEPUAIOB 3aBUCUT OT YaCTOTHI

IIEPEMEHHOT0 TOKa?

[loueMy c poCTOM TOJIIMHBI 3JIEKTPOU3OISALUOHHOIO MaTepuana €ro 3JEeKTpUYecKas

IIPOYHOCThH CHMKAETCS?

[ToueMy aniekTpuyeckass IPOYHOCTh MHOTUX JUAJIEKTPUKOB IIPU IOCTOSSHHOM Harpske-

HUU BBIILIE, YEM IIPU IEPEMEHHOM?

[ToueMy anexTpuueckas MPOYHOCTb 3aBUCUT OT IUIOLIAIA TOBEPXHOCTHU AJIEKTPOIOB?

KakoBbI HEIOCTATKY )KUJIKUX JIUIIEKTPUKOB 10 CPAaBHEHUIO C TBEPABIMU?

[ToueMy npu HCTIBITAHUM >KUJIKOTO TUAJIEKTPUKA HA MPO0OO0I MEXTy ONbITAMH HEOOXOU-

Ma BBbIJIEpKKa BpeMEHU?

[ToueMy asiekTprUecKasi MPOUYHOCTh TBEPIBIX 3JIEKTPOU3OJISILIMOHHBIX MaTepuasoB (mpu

HOpPMAaJIbHBIX YCJIOBMSIX) BBIILIE, YEM Y JKUAKHUX, a XKHUJKHUX - BBILIE, YEM y ra3000pa3HbIX?

Kakue BUIBI 2JIEKTpUYECKUX pPa3psAI0B BOZMOXKHBI B ra3aX M KaKOBbl yCJIOBUS MX BO3-

HUKHOBEHUsA?

[ToueMy anekTpudeckasi IPOYHOCTh HE ABIIAETCSA (PU3MUECKON XapaKTepUCTUKON MaTepu-

ana?

[Touemy B ra3000pa3HbIX JIEKTPOU3OJILMOHHBIX MaTepuaniax B HEOJHOPOIHOM IOCTO-

STHHOM JIEKTPHUYECKOM IoJ1e nosiBisgercs 3h ekt noasipHocTu?

DnexkTpudeckoe nepekpuiTie u3onsun. [lpusenure npumepsl. O0bACHUTE GUZNIECKYIO

CYTh SIBJICHUS U YKa)KUTE OTpULATEIbHbIN 3 DeKT.

B kakux ausnexTpukax (MOJISPHBIX M HEMOJSPHBIX) JIEKTPUUYECKUN MpOoOOH HacTymaer

IIPY MEHBILIEM 3HAYEHUN HANPSYKEHHOCTH NOJIS ¥ MoYemy?
IJIEKTPON3OJALMNOHHBIE MATEPHUAJIBI

B 4ém paznuuus NOHATHI JUAIEKTPUK, MIEKTPOU3OJIALMOHHBIN MaTepual u u30JaTop?
[Touemy y TBEPABIX AMAIEKTPUKOB PA3IN4alOT 00bEMHOE U MOBEPXHOCTHOE BJIEKTpHYE-
CKH€ CONPOTUBIIEHUS U KAKUMHU IPUYMHAMH OHU 00YCJIOBJIEHBI?

KakoBa posb OXpaHHBIX 2JEKTPOJOB IIPU U3MEPEHHMM YIEIBHBIX CONPOTHUBIICHUN JJIEK-
TPOU3OJSAUOHHBIX MaTepuaIoB?

KakoBbl M€XaHU3MBbI 3JIEKTPONIPOBOJHOCTU TBEPABIX AIEKTPOMU3OALMOHHBIX MaTepHa-
JIOB U KaKOBBI IPUUMHBI UX OIpeestonme?

Kakumu npuumHamMu BBI3BIBAECTCS MOBEPXHOCTHAS AJIEKTPONPOBOJIHOCTh TBEPIBIX DJIEK-
TPOU3OJISUOHHBIX MAaTEPHUAIOB U KAKOBBI METO/IbI €€ YMEHBLICHUS?

[Touemy ynenbHast 37€KTpUUECKasi IPOBOJAUMOCTD MOJSPHBIX AUAIEKTPUKOB IPU PaBHBIX
YCIIOBUSIX BBILIE, YEM Y HEMOJSPHBIX?

Kakumu nokasarensiMu XapakTepHU3YyeTCsl 3JIEKTPOIPOBOJHOCTD AIEKTPOU3OJIALIMOHHBIX
Matepuainos? [IpuBeauTe v NosicHUTE pacyETHbIE 3aBUCUMOCTH.

CripaBeUIiB JIK JUTSL 3JIEKTPOU3OIIMOHHBIX MaTepraioB 3akoH Oma? IlpuBeaure oboc-
HOBaHHE.

Ot xakux (GakTOpOB U KaKUM 00pa30oM 3aBUCHUT yJelbHas 3JEKTpUYeCcKasi IPOBOJUMOCTb
Pa3IMYHBIX JUAJIEKTPUKOB? (MOSICHUTE IPUMEPAMU ).

Kak BiusieT BIaXXHOCTh Ha JUAIEKTPUYECKUE CBOMCTBA DJIEKTPOU3OJIALUOHHBIX MaTEPHU-
anoB (ra3000pa3HbIX, )KUJIKHUX, TBEPIBIX)?

Kakum 00pa3oM Biara nomnasaer B 3JeKTPOU30JISILIMOHHbBIE MaTepualbl, U B Kakoi ¢opme
OHA MOXKET B HUX HaXOJUTHCS?
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Kakum 00pa3zom BIUSIOT MPUMECH U 3arpsi3HEHHE Ha yIEIbHOE 3JIEKTPUUYECKOE COMpo-
TUBJIEHUE 3JIEKTPOU30JIALIMOHHBIX MaTepuasioB? [IpomtocTpupyiite npuMepamu.

Uro xapakTepusyeT yAelIbHOE BHYTPEHHEE CONPOTUBIICHUE, U AJI KaKUX JAUDJICKTPUKOB
OHO OIIPENEIAETCS, U 110 KAaKUM IIpUYUHaM?

B 4ém npaktuyeckas 3HaYMMOCThH YJEIbHOIO BHYTPEHHEIO COMPOTHUBIICHUS CIOUCTBIX
TUAJIEKTPUKOB? OTBET IPOUIUTIOCTPUPYITE IPUMEPAMH.

DONEeKTPObl KaKUX KOHCTPYKTHBHBIX THUIOB MPUMEHSIOTCS JUISl ONpEAeNiCHUsl YIETbHBIX
ANEKTPUYECKUX CONPOTUBIECHUN IUAIEKTPUKOB? OTBET NPOMWLIIOCTPUPYHUTE 3CKU3aMU
IBYX, TPEX U YETHIPEX IIIEKTPOIHBIX CXEM U3MEPEHHUSI.

Kakum 00pa3om B TpEXAIEKTPOAHOM HCIIBITATEILHOM YCTPOHCTBE MMPOUCXOIUT pas3zeiie-
HHE TOKa CKBO3HOHM MpoBOauMOCTH Ha IV, 1S?

Kakue m3meputensHbie TPUOOPHI UCIOIB3YIOTCS IS MIPSIMBIX U KOCBEHHBIX U3MEPEHUI
ANEKTPUYECKOTO CONPOTUBIICHUSI TUIIIEKTPUKOB?

B uém npaxTuueckas EHHOCTb U3MEPEHHUS YIENIbHBIX AIEKTPUUECKUX CONPOTHUBIICHUI
ANEKTPOU3ONIALIMOHHBIX MaTEPHATIOB?

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

[To xakuM npuyYMHAM pa3Mepbl JIEKTPOJIOB JJIsl ONPEAETICHHS] CONPOTUBICHUS 3JIEKTPO-
n3oisaunoHHbIX MatepuanioB ['OCTupytrorces. [IpuBenure npuMep COOTHOLIEHUS pa3Me-
POB BJIEKTPOJIOB MPU TPEXINEKTPOJHON CXEME U3MEPEHHUS.

KakoBbl myTH U MeTO/bI MOBBIMICHUS YIEIHLHOTO MOBEPXHOCTHOTO COMPOTHUBICHUS TU-
ANEKTPUKOB?

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

KakoBbl IyTH ¥ METOJbI MOBBILIECHUS YIEIBHOTO BHYTPEHHETO COMPOTHUBICHUS AUIIICK-
TPUKOB?

[To kakoif mpUYMHE W KaKUM OOpa3oM MIpHU TMOCTOSHHOW TemrepaType CKBO3HOW TOK
YTEUKH 3aBUCUT OT MPUIOKEHHOTO HAIPSKEHUs?

[Touemy mpu mpuUIOKEHUH K 00paslly 3JIEKTPOM3OJIALMOHHOTO MaTepuana 3JeKTpuye-
CKOTO HampsKEHUs], TOK YTeUKU B Ha4aJIbHBIA EPUOJ BBIIIE, YEM YCTAaHOBUBIIMHICS?
B03MOXXHO JIM CyIIECTBOBAaHUE MJICAIBHOIO AIEKTPOM3OJALMOHHOrO Martepuana? Ecnu
"na", To AJI1 KaKUX MaTepUajoB U MPHU KaKUX YCIOBUSAX?

[Touemy 11t ra3000pa3HBIX M KHUJIKUX TUAJIEKTPUKOB YJEIbHOE OBEPXHOCTHOE COIPO-
THUBJICHHE OOBIYHO HE pacCMaTPUBACTCS?

[To xakuM pUYMHAM YJEIBHOE TIOBEPXHOCTHOE CONPOTHUBIICHUE MOJIAPHBIX JAUIJIEKTPH-
KOB OOBIYHO HUXKE, YEM HETOJISIPHBIX ?

KakoBbl TpeGoBaHusl, MpeabsBIsieMble K 00pa3aM TBEPABIX AMAICKTPUKOB Pa3IMUHOMN
dbopmMmel ipu onpenencHun Rv, RS?

KakoBbl 0coO0eHHOCTH TpeOOoBaHM, MpeaABABIsIEMbIX K 00pa3liaM M JIeKTpoAaM MpHu U3-
MEPEHHUH COMPOTUBIICHUHN 3JIEKTPOU3O0JIIUOHHBIX IIEHOK?

KakoBbl TpeOoBaHMS K M3MEPUTENBHBIM SYEWKaM M 00pas3laMm >KUIKUX TUIIEKTPUKOB
MIPY ONPENIETICHUN UX YAEITbHOTO 00bEMHOIO COITPOTUBIICHUS?

KakoBbI ycl0BHsI MOATOTOBKH K UCTIBITAHUSM 00PA3I[0B TUAJIEKTPUKOB U KaKHe LETH MPU
3TOM peanu3yrTcs?

B 4éMm cymHOCTh W OTIMYMSA TaKUX TabBAHWUYECKUX METOJIOB M3MepeHHs Ru3, Kak:
HENOCPEACTBEHHBIN, CpaBHEHUS, 3apsIIKK KOHJeHcaTopa?

YeM OTIUYAIOTCS aKTUBHBIC AUDTIEKTPUKU OT OOBIYHBIX ?

MATHUTHBIE MATEPHUAJIbBI

Kak knaccuduuupyrorcs MaTeprabl 0 MarHUTHBIM CBOMCTBaM?
Kakumu mapameTrpamu xapakTepu3yrOTCs MarHUTHbIE MaTepUaIIbI?
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3. Kakue nmotepu BOZHMKAIOT B MATHUTHBIX MaTepuanax?

4. Kak cBsi3aHa 1oMeHHas CTPYKTypa ¢ OCHOBHOM KPUBOM HaMarHU4MBaHUsA?

5. Kakue marepuaiibl OTHOCATCSA K MArHUTOMATKAM?

6. Kakne MarHuTHbIe MaTeprasbl UMEIOT BBICOKOE 3HAYEHUE MArHUTHOW IIPOHULIAEMOCTH U
MHIYKIWY HACBIILEHUA?

7. Kakoii cTpykTypoii 1 KakuMH CBOMCTBaMH 00J1a/1al0T MarHUTOMSITKHE (DepPHUTHI?

8. KaxoBblI Ba)KHEHUIINE XapaKTEPUCTUKH MarHUTOTBEPIBIX MAaTEPUAIOB?

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

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