[image: image1.jpg]VK 621.311

Marepnanoneueﬂue. 3JleKTp0TeXHH‘leCKHe MaTepuaJbi: Hnuy 1 yKasa-
HHS K KOHTpoJbHOM pabore. Camap. roc. Tex. yn-1; Cocr. JLI. Hluwrosa, H.B.
Caiioosa. | Camapa, 2007; 29 c.

Pa6oTa ColepXHT 3a1aHns Ha KOHTPOJBHYIO paboTy W KpaTkue Teopernieckue
CREJICHMS T10 PACCMATPHBACMBIM 3a1a4aM.

Haaraeres copepranne kypea «MarepuanoseieHue) Ui CTyJIGHTOR 3a04HOr0
W HCTARIMONNOTO (haky/nreTa,

[peamaaanens Jus oryaenton, o0yuaommuxes o crienuansioctsam 140204,
140205, 140211,

a4, buGiamorp. 11 nass.

FTeMBTAETEN 110 PO PEARKIONIO I INTEILCKOTO coBeTa
COMAPCKOTO TOCYARPETREHIOTO TOXHIIECKOIO YHMBEPCHTETA

Marepuan — 510 00BCKI, 00JanaioliMii OMpeIeNIeHHbIM COCTaBOM,
CTPYKTYpO#l 1 CBOJMCTBaMM, TPEAHA3HAYCHHDBIN /JIs1 BBITOJIHEHUS ONpe/IeseH-
HBIX (DYHKIHA. Matepuasibl MOIYT UMETh Pa3jiMMHOE arperarHoe COCTOSHME:
TBCPHOE, KUAKOE, raz000pazHoe WM TasMeHHoe. DYHKIMH, KOTOpbIC Bbi-
TOJIHSIOT MaTepranbl — PasHooOpasHbl. DTO MOMKET ObITh 0OeCHedeHHE [po-
TCKaHMs TOKa — B IPOBOANMKOBBIX MaTephallaxX, COXpaHEeHHe OIpeieeHHOM
(dopMbl MPH MEXAHWYECKUX HArpy3KaX — B KOHCTPYKIMOHHBIX MaTepuanax,
o0ecrieyeHne HEeMpOTCKaHus TOKa, W30MALUS — B JIMANICKTPHYECKUX Matepra-
Jlax, MPEBpAlLEHNE JIEKTPUYECKON JHEPIrM B TEIUIOBYIO — B PE3WCTUBHBIX
marepraiax. OBbMHO. Matepyall BBIIONHSET HECKOIBKO (YHKIWiL, Hanpumep
JIDJIEKTPUK 00S3aTENbHO MCTIBITBIBACT KAKUE-TO MEXaHM4YeCKUue HarpysKH, a
3HAUUT, SIBJISICTCS KOHCTPYKIIMOHHBIM MaTepHalioM. :

Martepuanoseienrie — Hayka, 3aHMMAOLIascss H3YYEHHEM COCTaBa,
CTPYKTYPbl, CBOMCTB MaTepUaJIOB, MOBCACHUEM MAaTEpHAIOB NPH pa3iny-
HBIX BO3ACHCTBHSX: TEIIOBBIX, BEKTPHIECKUX, MATHUTHBIX H T, a TaK-
JKe TIPH COYETaHHM 3THX BO3/leHCTBUM. CTHXMHHBIMH MaTepHasoBeamMu
Opuin elfe ApeBHUE JIIOJU, HAyYMBILIUECS HANpUMep, Aelalb KAMEHHBIC
HAKOHEYHUKM MWLM TOMOPBI U3 OlIPE/IeNeHHBIX KaMHEeH CO CIOHCTOH CTpyK-
TypoH. TexHHuYecKuii nporpece 4enoBedecTsa BO MHOTOM OCHOBaH Ha Ma-
TepuanoBeeHun. B CBOIO oyepenp TeXHWYECKUI Mporpecc JaeT HOBbiC
BO3MOMKHOCTH, METOZIbL, MPUOOPHI LI MATEPUAIOBEICHHS, NORBOMISAET CO3-
[JaBaTh HOBBIC MATEPHAIbI.

DNEeKTPOTEXHUYECKOEe MATEPHATOBEIAEHUE — DTO pasjien MaTepuano-
BEJIGHUS, KOTOPBIH 3aHUMAETCS Matepuanamu Afs 2NEKTPOTeXHUKH
JHEPreTHKY, T.e. MaTepHaiaMu, o0nagarlIMy crentGuyeckuMH CBOMCT-
BaMH, HEOOXOAUMBIMH JJIsi KOHCTPYMPOBAHHS, MPOU3BOJCTBA U JKCILTya-
TAlUK 2JIeKTPOTEXHUIECKOro 00opynoBaHus. Psj matepuanoB Tpaguuuo-
HeH [t Jirob0ro U3 paszielioB MarepranoBeeHUs, B IEPBYID OYepelb 3TO
KOHCTpYKIMOHHEIe Marepuaibl. OcHOBHBEIE MaTepualibl, paccMarpHBac-
MbIe 3[€Ch CREIM(HUUHBI HMEHHO Ui 3JEKTPOTEXHUIECKOTO pazjesna ma-
TepuanoBeACHUS: AUAIIEKTPUUCCKHE MaTepuallsl, MPOBOIHWKOBBIE MaTe-
pMasbl, MArHUTHBIC MaTepUailbl, MATCPHAIb! JUTA PE3UCTOPOB.



[image: image2.jpg]CoBepieHCTBOBaHHE MaTepuaia M TEXHONOIMH W3IOTOBJICHUS 3IeMeH-
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PaspaboTka HOBBIX 3JIEKTPOTEXHMYECKMX MmaTepuaios (DTM) uuio
OJTHOBPEMEHHO ¢ Pa3BUTHEM 3IEKTPOTEXHUKH M I YAOBJICTBOPEHUS pac-
myujux noTpedHOCTeH 3IeKTPOTEXHHYECKOH npoMsiunuiennocTy. Ha mep-
BLIX NOpax UCIONL30BANUCH NPUPOJHbIE MaTepHalbl (BOJOKHA pacTeHHH
JUISE MA0JBIHM, MeJIb W LIMHK JUIS TIPOBOAHKKOB). Havanom HeTpaaMilioH-
HOTO - HEHONWIORAINS  MATCPHANIOB B DJICKTPOTEXHUYMECKOM YCTpOiicTBe
Moo carears 1802 roa, korpa akagemuk Tlerpos B. B, B kauecTBe HO-
et anerpornta n Gonnimol Garapee n3 nEpBUYHLIX EMEHTOB (T. H.
"nonronom  cronGe") npumennn Gymary. llponurannsie NpHPOAHBIMH
KOMIIayniaMn (BOCKOM) pacTUTENbHbIC BOJOKHA, HEBYJIKAHM3MPOBAHHBLI
Kay4yyK ¥ IIeJKOBas mpspka ucnosb3opamuch Hlwmnuurom I A. B 1832
rofy Aaas yctpoicrsa tenerpada. Mcrnonp3oBarue pacKaleHHbBIX 3JIEKTPH-
YEeCKMM TOKOM MaTepuanoB Juis ocseuieHus (paborsl Jlopsiruaa A.H. B
1873 ropmy u SI6noukosa B 1876 romy) MONOKUIH HAYANO MCIIONb30BAHHS
TYrOIMIaBKHX METAIN0B (BoNb{pama) B JaMIax HakalHBaHus. B yrmomsmy-
THIX Bbillle H300peTeHuax ucnonb3oBaiuch 9TM OCHOBHBIX KJIACCOB: Mpo-
BOJHMKH, MAarHUTHbIE MATEPHAIIbl H 3JICKTPOH3OJISIHS.

Pacunmupenne o6nacTu IpAMEHEHMS 3NEKTPOTEXHHYECKHX YCTPOHCTB
N0 MOIIHOCTH, YaCTOTE U AaNbHOCTH Iepeayu nmoTpeboBano paspaboTky
Oosiee HOBBIX BHJOB H3OJALMH M NPOBOJHHKOBBIX MATEPUANOB, B IPOIEC-
Ce€ YCro HENb3s HANeAThCs TONLKO Ha YNA4YHbIH ONBIT, a CJIeJyeT 3HaTh
(u3ngeckne, XUMHYECKHE U MEXaHHYCCKHE XapaKTepUCTHKH BEIECTB
YCIIOBHS, M3MEHAIOMUE DTH XapaKTePUCTHKH B HYMKHOM HAUPABICHUM,
DTumu BonpocaMn saHuMach akajemuk A, 1 Anexcangpon (ansiex-
TPHUHCCKHE U MATHUTHEIC CuoficTna MaTepnuion), aapemuk XK. U, Ande-
PO ORMAKHE KPHETIILIE 0 HOAYIPOROANMKORKE MaTephassl), akaje-
muk B M Byne (eerneronnerpiin), npogeccop H. I1. Boropomuikmii
(IRICOROMACTOTHAN KEPAMIKR) | MIOEHE JpYIne.

HCTopuiecin nepuiiMi nipuaymin nsonstopst u3 papgopa. Texiio-
HOPIN BX HRrOTORISHEN JIOCTATOMHO Cloxkna, KarpusHa. I/l30ﬂHT()pI.I 1O-

"

JIY4arOTCsl IOBOJIBHO FPOMO3JKMMH U TshkelbiMu. Hayuunucs paborats co
CTEKJIOM — MOSBHIIACH CTEKJISHAbIE M30asTOphl. OHU Jerde, JeuieBlie, UX
JIMarHoCTHKA HECKOJIBKO mpoiie. M, HakoHen, mociieiHue H300peTeHus —
3TO M30JATOPLI U3 KPeMHUHOpPraHMUYecKoil pe3unsbl. [lepBeie H30ASTOPI U3
pe3uHbl OblIM HE OUeHb yaauyHbl. Ha HX nmoBepXHOCTU C TeHEHHEM Bpeme-
Hi 00pa30BBIBAIMCE MUKPOTPELMHBL, B KOTOPBIX HaOuBanack rpssb, 00-
Pa30BbIBAIMCH TTPOBOASIIME TPEKH, 3aTeM HU30JATOph! Npobusanuce. [Tox-
pobHOEe U3yuyeHUe MOBEICHMSI U30/ISITOPOB B JIEKTPUHUECKOM MOJIE IIPOBO-
110B BJI B ycHOBUSIX BHELUIHUX aTMOC(EPHBIX BO3AECUCTBUH MO3BOJIMIO MO-
J00path psij J00ABOK, yJMy4LIMBIUHX aTMOCHEpPOCTONKOCTh, CTORKOCTD [0
OTHOWICHUIO K 3arps3HEHUsSM W ACHCTBHMIO 3JIEKTPUYECKUX pa3psjoB. B
pe3yibraTe ceifuac cozjan Leblid Kaace Jerkux, NpoUHbIX H30/ISATOPOB Ha
pas3IM4HbIe YPOBHU BO3ACHCTBYIOIIETO HANPSDKEHUS.

Jlns cpaBHEHUs], Bec nmoaBecHbX u3onstopos st BJI 1150 kB conoc-
TaBUM C BECOM IPOBOJIOB B MPOJIETE MEXIY OMOpaMu M COCTaBJISIET He-
CKOJIbKO TOHH. DTO BBbIHYK/AET CTABUTH JOMOJHUTENbHBIC NapaeibHble
FUPJSIHJBI M30JIATOPOB, YTO YBEJIHUYMBAET HArpy3ky Ha onopy. TpeOyercs
MCIOJIb30BaTL Oojiee MpoyHbie, a 3HAYUT, Oosiee MAacCHBHbLIE OMOpPbI. DTO
YBEIMYHUBACT MaTEpHAIOEMKOCTb, DOJILIIONH BEC OMOpP 3HAYUTENBHO MOJ-
HUMaeT pacXo/lbl HA MOHTaX. J[Jsl cnpaBKM, CTOMMOCTh MOHTaXKa COCTaB-
asier go 70% CTOMMOCTH CTPOWTENLCTBA JMHUU dliekTponepenad. Ha
npuMepe BUJHO, KaK OJ(MH JJIEMEHT KOHCTPYKLMH BIMSET HAa KOHCTPYK-
nuio B ueioM. [lpuMeHeHMe KpPeMHHHOPraHUYECKOH pe3uHbLI MO3BOJISET
PE3KO YAELEBUTh U YCKOPHTb CTPOMTENbCTBO. OCHOBOH Uil 3TOrO Ipo-
rpecca siBISETCSl pa3paboTka M HMCMOJb30BaHUE TSI U30JSTOPOB HOBBIX
9JIEKTPOTEXHUYECKHUX MaTepuanoB. Jlerkue H30IMTOpPhI JIAIOT BO3MOX-
HOCTH OOJICTYUTH ONOPHI, B Pe3yNibTaTe YMEHLIIASTCS BETPOBAs HArpy3Ka,
yJICLLIEBJISIETCS U3TOTOBJICHHE, JOCTABKA U MOHTax BJL.

H3zyuenue aucuuniuabl «MarepuanoBejieHHe U TEXHOIOTUS KOHCT-
PYKLHOHHBIX MaTepHalioB», C OJHOI CTOPOHBI, OCHOBBIBAETCS HA 3HAHUAX
CTYJCHTOB 110 (U3UKE, XUMHH, HNEKTPOTeXHUKU. C Apyrod CTOPOHBI, U3Y-
YeHHE DJIEKTPOMATEepPHasIoB OMOraeT 3aKpellJIeHUIO 3HaHUM MO BbllUEYKa-
3aHHBIM JAUCLHMIUIMHAM, JOMOJHSIET UX U yriyOJisieT B IPaKTHYECKOM IpH-
MEHEHHUH TIPOW/IEHHbIX 3aKOHOB W SIBJICHHUI.
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~ HPEACTaBJATh POJb U 3HAYUMOCTh 3JIEKTPOTEXHMUECCKHMX MaTepua-
JIOB TIPH NPOM3BOJACTBE, MOHTAXE, DKCIUIyaTalluM U PEMOHTE MWICKTPOOHO-
pYJOBaHMsI, MPOM3BOJCTBE M MNEPEauc 3JIEKTPOIHEPrHH, HKCIIyaTaluu
KOHTPOJBHO-M3MEPUTEIbHBIX TPUOOPOB 1 aBTOMATHKH;

3HaTh Kjaccu(UKALMIO, TIOHUMATh HA3HAYEHUE, CYLUHOCTh OCHOB-
HBIX CBOMCTB W XapakTepucTHK, BO3MOXKHOCTH NPUMEHEHHS pPasjinuHbIX
HICKTPOMATEPHANION 1IPH [IPOM3BOJICTBE, MOHTAXe, SKCIUyaTalldd W pe-
MOITE HAEKTPOODOPYAORANIA, IPOUIROJICTBE U Nepejlade dIeKTPOIHEPTHH,
AKCTUIYATALINH KONTPONBHO-HAMEPUTEALIBIX TPHOOPOB W ABTOMATHKM;

YMETH HONBAOBATLCS HOPMATHBHON JlokymMenTauueit o cranjgapru-
SAIHK W COPaBOYHON nUTeparypoit JUisl OLEHKH TIPUTOJAHOCTH MATEPHAJIOB
[IPH UX MUCIIOJIb30BAHUN B HJIEKTPOTEXHHUKE;

~ YYUTBIBATh aJbTEPHATUBY NPU BbIOOpE HEOOXOAMMBIX DIICKTPOMA-
TEpUaOB.

Ha momeHT Havana wu3yyeHHsl DMCUMIITHHBI «MarepHaioBeieHue»
CTy/IeHTaM HeOOXOAMMO 3HaHHMe CIEAYIOIMX MOHSTHI: HAarpys3ka, Hanps-
xKeHue, pedopmanns ynpyras ¥ nuactudeckas, pabora, SHeprus, arperar-
HOE COCTOSIHME BEIIECTBA, TEPMOAMHAMMUECKasi CHUCTEMa, TapameTpsl
TEPMOJMHAMUYECKOH  CHUCTEMBI,  BHYTPEHHs  JHEpPIrus,  aTOMHO-
KPHUCTAJUINYECKOE CTPOEHHME METAJIIOB, TUMBl CBs3EH YacTWil B TBEPIOM
TeJsie, OCHOBHbIE (pU3HYecKue CBOWCTBA METAILIOB.

MarepuanoBe/ieHie NOATOTABIMBAET CTYAEHTA K OCBOCHHIO ClIELU-
aJbHBIX JUCIMIUIMH, TaKuX, Kak “OneKTpuyeckyue Maimubl”, “DiexTpu-
yeckue cetu”’, "DnexTpuyeckuit NPUBOA”, HM3YUAIOUWIMX  OCHOBHBIC
MPOK3BOJICTBEHHBIC TEXHONIOTHH ¥ NMPOIECCHI .

Marepuajbl, UCHOJB3YEMBIC B MCKTPOTEXHHKE, HOAPASACHION Ha

HEKTPOTEXHHUECCKUE, KOHCTPYKIMOMHBIE W CHEUHANLIOTO HATHANCH S,
DACKTPOTEXHUUCCKIMI  HAAWBMOT  MATEPHIILI,  XAPAKTEPU3YEMbIe
ONPEACIEHIBIME CHORCTRAMIE 110 OTHOIICHIIO K YICKTPOMATHUTHOMY I10-
JOO I HPUMEHHEMBIE I TEXHIKE ¢ YUeTom Yy erolicrs.
FIpagrnaecicn, pasimine MaTepiaiing HoABepraoTess Bo3AeHCTBHIM

KO OTACHEHO WICKTPHYUCCKHX i MArtuTHbIX llOﬂCﬁ, TaK ¥ UX COBOKYII-

Rl

HocTH. [To nmoBeeHHI0 B MAariuTHOM (10JI€ SJICKTPOTEXHUYCCKUE MaTCpHa-
Jibl NOAPA3AENAIOT Ha CHJIbHOMarHHTHBIC (marneTuku) ¥ cnabomarnut-
Hple. [lepBble MMPOKO NPHMEHsIOTCS B TEXHMKE Onaronaps mx MarHur-
HBIM CBOMCTBaM. ’

Tlo noBejnenuio B ajekTpuueckoM TOJE MATCpHabl MOAPA3ACISIOT
Ha NPOBO/JHUKOBbIE, 110JYITPOBOJHHKOBbBIC U JNBIEKTPUYECKHE.

BonbmnHCTBO 3EKTpOTEXHUYECKUX MATEPHAIOB MOXHO OTHECTH K
cnaBOMarHMTHBIM WJIM IIpaKTHdecku HEeMarHuTHbM. Onnako u cpean
MarHeTHKOB CJIeAyeT pa3jiMyarh MpoBOASIIHMC, MOJTYNPOBOASLINE U Ipai-
THYCCKH HEINPOBOASALINE, YTO onpeaesiiacTt YacTOTHBIA AMANa30H WX NpH-
MEHEHHS.

HpoBORHuKOBUMn Ha3pIBAIOT MaTEpHalbl, OCHOBHbIM JJICKTPHUYECCKUM
CBOMCTBOM KOTOPBIX SIBJISIETCS CUJIbHO BBIPAXKEHHAs 3JICKTPOIIPOBOAHOCTD.
X npuMmeHeHHe B TexHHKe O0yclOB/ICHO B OCHOBHOM 3THM CBOWCTBOM,
ONpeeNsOUWUM BhICOKYIO Y/ICIbHYIO DJEKTPHYECKYIO NPOBOAMMOCTD IIPH
HOpPMaJIbHOU Temmeparype.

ITosynipoBOAHMKOBBIMM ~ Ha3biBalOT MATCpUANbl, SBJSIOLUIMECT 110
YACNBbHOW MPOBOAMMOCTH MPOMEKYTOHBIMU MEXK/Y NPOBOJHMKOBBIMH H
JIMDJIEKTPUYECKUMH MaTepHasamMu 1 oTJIHYHTEIbHBIM CBOHCTBOM KOTOPBIX
SIBIISICTCS. CUIIbHAS 3aBUCHMOCTD y/ienbHOH TPOBOAMMOCTY OT KOHLEHTpa-
UM ¥ BUAA NpUMeECE iy pasiuuHbIX ILGQJGKTOB, a TaKkKe B OOJILIINHCTBE
cJlyyaeB OT BHEIIHMX DHEPreTHyeckux BO3NCHCTBMH  (Temiiepatypbl, oc-
BELIEHHOCTH U T. T.).

JIMONEKTPHYECKUMHM Ha3bIBAIOT MATEPUalibl, OCHOBHBIM 3JICKTPHYE-
CKMM CBOWCTBOM KOTOpBIX sIBJIsieTCst crIOCOOHOCTh K MOJISIPU3aLUN H B KO-
TOpHIX BO3MOXKHO CYIIIECTBOBaHMe DJIEKTPOCTATHYECKoro mois. ‘em
MeHbIIE y/IeNibHas POBOAMMOCTS AMDSIEKTPUKA, TeM GOlbIe OH MPHOIK-
XKaeTcsl K UaeaTbHOMY M 4YeM cjiabee y HEr0 BBIPAXKCHDBI 3aMEJICHHbBIE ME-
XaHU3MBbI TIOJIApU3alun, CBA3aHHble C PACCCHBAHHEM DNIEKTPHYECKON
SHEPrUM W BBIIENECHMEM TENJIOTHI.

Tlpy NpUMEHEHHH JUBIEKTPUKOB — OAHOro U3 Hanbojiee OOUIHPHBIX

KJIAaCCOB DJIEKTPOTCXHUYECKUX MaTrcpua/IOoB — JIOBOJILHO YETKO ONpPE/Ie/in-
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[laccuBHbie CBOMCTBA AMINIECKTPHYECKHX MATEPHANOB MCIIOJIL3YIOTCS,
KOTla uX TPUMCHSIOT B Ka4YeCTBE 3JIEKTPOM3ONALHOHHBIX MATEPHAOB M
AAMDJIEKTPUKOB  KOH/ICHCATOPOB OOBIYHBIX THITOB. DJIEKTPOM30MISIHMOHHbI-
MH MaTeprajiaMn Ha3bIBAIOT JUIJICKTPUKH, KOTOPBIE HE AOMYCKAIOT yTey-
KHJIEKTPUHCCKUX 3aps/IOB, T. €. C WX MOMOMIBIO OTACIISAIOT JEKTpHYe-
CICHE TEHI ipyr OT Jipyra Wil TOKOBEAYIME YacTH YCTPOHCTB, MpUGOpOB
W ANTPATOR OT NPOBO/BIIMX, HO HE TOKOBEAYUMX yacrteil (oT kopmyca,
O semam ). BoorHx cryuasx inaiekTpuieckas npoHMIaemMocTs matepuasa
HE Hrpaet ocoboit ponu wim ona J1osoKkHa ObITH BOZMOKHO MCHBIUCH, Y4TOObI
HE BHOCHTH B CXCMBI NAPASHTHLIX eMKOCTEH. Eeim matepuan ucnonssyercs B
KauCCTBE ANDJICKTPUKA KOH/CHCATOPA ONPEACICHHON €MKOCTH M HAUMEHb-
KX pasMEpoB, TO NPH MPOYHX PABHBIX YCJIOBHSX JKENATENLHO, YTOOBI 3TOT
MaTepuan uMest GOJBIIYIO IMANEKTPUYECKYIO TPOHHIAEMOCTb.

AKTHBHBIMH (YNDaBIIsSeMbIMH) JUANIEKTPUKAMH SBJISIOTCS CErHETOREK-
TPHKH, MBE303NCKTPUKH, TTHPOJICKTPHKH, BIEKTPOMOMHHOMOPSI, MaTepHaibl
ATl M3JyYaTesiel U 3aTBOPOB B JIa3€PHOI TEXHUKE, SNIEKTPETHI H Jp.

YCIIOBHO K NPOBOJHHKAM OTHOCST MaTepHalbl ¢ YHACABHBIM 3JICKTPH-
YECKHM CONPOTUBIEHHEM p < 10° OM-M, a K IU3JIeKTpHKAM — Marepuallbl,
Yy KOTOpBIX p > 10* Om-m. Ilpu 5TOM HaJI0 3aMeTHTb, YTO yJIEIBHOE COnpo-
THBJICHUE XOPOIUKX MIPOBOJHUKOB MOXKET COCTaBATH Beero 10 Om-m, a y
JyYUIHX JHAEKTPUKOB MpeBocxoanTs 10" Om-m.

YjenbHOE CONPOTHBIEHHWE IONYNPOBOJHUKOB B 3aBUCHMOCTH OT
CTPOCHHS M COCTaBa MaTePUAIIOB, A TAKKE OT YCIOBHIl UX DKCIULyaTalHK
MOXeT u3mMenaThes B npeaciax 107 - 10 Omem,

X()DOIIIHMI'I HPOBOJIHHKAMM  NICKTPHUCCKOIO TOKA SARJISIOTCS MeTas-

b, M3 105 XUMHUCCKHX DICMEHTOR ML ABAAIATE N5Th SBIAIOTCS He-
METUTAME, TIPHYEM JUIBCHIATE VICMEITOR MOIYT NPOSIBISTS HONYNpPOo-
HOJAHKONLIC Crole T,

Ho kpome DMCMETTAPHKIX BEIICCTH CYHICCTBYIOT ThICSYA XUMHYECKHX

COCJIMHEHMN, Crmmon wim KoMioosuiunii co csoiicTBamMu IMTPOBOJIHUKOB,

O

MOJYTPOBOJAHUKOB HJIH JMANEKTPUKOB. YeTKylo rpaHuily MeXiy 3Hate-
HUSIMM YASTLHOTO COTPOTHBIIEHUS PasiMUHBIX KJIACCOB MaTepuaios Npo-
BECTH JIOCTATOYHO clokHO. Hampumep, MHOrMe MOJIyTIPOBOJHHMKM HPH
HU3KHX TeMiepaTrypax BeiyT cels 1000H0 ausnextpukam. B 1o ke Bpe-
MSl JMSNIEKTPHKH TIPH CHJILHOM HArpeBaHUM MOTYT MpOSIBISTH CBOWCTBA
NoJynpoBoAHNKOB. KauecTBeHHOE pasiuiue COCTOMT B TOM, YTO JUis ME-

. TaJUIOB TIPOBOJAsiLIES COCTOSAHHE SIBJISIETCS OCHOBHBLIM, a st TOJIYy-

IIPOBOJIHMKOB H ANU3NEKTPUKOB — BO30YKIACHHBIM. .

Jlist MOHMMAHMSL BICKTPHYECKUX, MATHATHBIX 1 MEXaHHYCCKUX CBOWCTB
MAaTepHaioB, a TAKKE MPHUUH CTAPEHUs HYKHbI 3HAHUS MX XMMHYCCKOIO 1
(hazoBoro (‘:OCTaBa, aTOMHOM CTPYKTYPBI U CTPYKTYPHBIX A€()EKTOB. k

COBOKYIHOCTh HAY4YHO-TEXHHYECKUX 3HAHHMH O (PU3HKO-XHMHUYECKOH
NPUPOJie, METOAAX MCCIIEOBAHMS M M3TOTOBJICHHS Pa3MYHBIX MaTepHa-
OB COCTABJISIET OCHOBY MaTepHATOBEIEHMs, Bejyllas pojlb KOTOPOro B
HACTOSIIEE BpeMsl IMPOKO MPU3HAHA BO MHOIMX O0NACTAX TEXHWUKA H
MPOMBIIIIEHHOCTH. YCIEeXH MaTepuaoBe/eHus MO3BOIMIH MEepeiTH OT
MCTIONB30BAHMs YXKE W3BECTHBIX K IE/ieHanpaBIeHHOMY CO3/1aHUI0 HOBBIX
MaTepHaJioB C 3apaHee 3aJaHHbIMH CBONCTBAMH.

COJIEPXKAHUE KYPCA «MATEPUAJIOBEJIEHHAE»

3naueHue Kypca B NOArOTOBKE HIkenepa-siekrpuka. TpeGosauus,
NpebsBISEMbIE K COBPEMEHHBIM MaTepuasiam. Knaccudukarus marepua-
JIOB. DJIEMEHThI 30HHOW TEOPUH TBEPAOIO TeJa.

JIEKTPOU3OJISAILMOHHBIE MATEPUAJIBI U INDJIEKTPUKHA

1. Knaccudmkars 3MeKTpOTeXHUYECKUX MATePHAIOB 110 JJICKTPUYECKHM
¥ MarHuTHLIM cBoiicTBaM: Kimaccudukanus AUDJIEKTPUUECKUX Marepruasios.

2. AKTUBHBIE AUDICKTPUKH, [1bE303JEKTPUKH, MUPOINSKTPHKH, CET-
HETO/IEKTPUKH, DIIEKTPEThI, TEPMO— U (POTOIEKTPETHI.

3. Tloaspusanusi JUINEKTPUKOB. BuIbI MOJNSpH3AlHH. Knaccuguka-

usl JJUDJISKTPUKOB 11O BHJaM nonsipusaluu.



[image: image5.jpg]4. Jlusnektpuyeckas TPOHUIAEMOCTh ra3000pastblX, JKUAKHX U
TBEPABIX AUIIEKTPUKOB. E€ 3aBHCUMOCTD OT pa3nu4HbiX (hakTopos.

5. DAeKTponpoBOJHOCTE pPa3JUuYHbIX (razoo0pa3HbIX, JKUJIKHX U
TBEPABIX) JAHUINEKTPUKOB. [1OBEPXHOCTHAS 3JIEKTPOLPOBOJHOCTL TBEPIBIX
JdJIeKTpuKoB. TlosHBI TOK, MONHOE CONMPOTHBICHHE, YAEIbHOC 00BEM-
HOC ¥ Y/ieJibHOE NTOBEPXHOCTHOE CONIPOTHBIICHUE.

6. JluonexTpuyuecKude MoTepH, BUJB! NOTEPh, BIMSHUE Pa3NUUHbIX (ak-
TOPOB Ha JINDJICKTPHYECKHE MOTePU. YTOoJI INIEKTPHYECKUX ToTeph (tg J).

7. poGoii puonekrpukoB. Bujel npoboes: npoboii razos, mpoboii
acicoeTeit, npoboil TBEPALIX OAHOPOAHLIX W HEOAHOPOAHBIX AMINEKTPHU-
Ko, Hpuaunsl sosuukHosenus podboes.

8. Dusnko-Mexannyeckne Croifcrsa JAMNIEKTPUKOB. MexaHuueckue
cpoiferBa: yaapnas BA3KOCTh, XpYHKOCTh, TBEPAOCTh, CTOHKOCTE K HA/APbI-
By, CTOMKOCTh K pacTsuKeHuio. TeruloBble CBOMCTBA: HArpeBOCTOMKOCTS,
XOJIOIOCTOMKOCTH, TENJIONPOBOJHOCTh, TEIUIOEMKOCTh. BraXXHOCTHBIE
CBOWCTBA: T'MIPOCKONMYHOCTH, BIATOUPOHULAEMOCTh, CMa4uBaEMOCTb.
XuMudecKre U pagHalHOHHbIE CBOMCTRA.

9. Xuakue puonexTpuxu. Pacrurenvueie macna. HedrsHbie macna.
CUHTeTHYECKHE XKHJIKHE AHdNeKTpUKH. [lomydenue, npuMeHEHWEe U Hc-
MOJIb30BaHUE B NEKTPOTEXHUKE.

10.Cmonsl. Ilpuponnsie cmonbl. CHHTETHYECKME U HCKYCCTBCHHBIC
cmoisl. [lonydenne, IpUMEHeHHe U MCTIONB30BaHUE B DICKTPOTEXHUKE.

11.TTonumepsl. Ilpouecchl moAUMMepU3aluy U NONUKOHAeHcauuu. Ilo-
JIydeHHEe, IPUMEHEHHE U UCTIONb30BAHKE B DIIEKTPOTEXHUKE.

12.1Tnactmaccel. Buapl Hanonnurteneil. TepMopeakTHBHbIE W TEPMO-
mlacTuyuHple nnactMaccel. [Tosrydenue, NMpUMEHEHUE U UCITONB3OBAHNE B
JIIEKTPOTEXHUKE.

13, Dnexrporexuuiueckne jgakn u komnaynnl. Kinaccndukanms no Ha-
HANCHHIO, POKHMY CYIIKH XHUMUdeckomy cocrany. lonyyenue, npumene-
HHE 1 HCTONLSORANNE 1 MICKTPOTEXHHKE,

4. Daacromepnt, Harypaininie 1 CHITETHYECKAE KayYyKH U PE3UHbI.
Loy enue, npuMeneine i HenojiLiosaiue B 2JIEKTPOTEXHUKE.
15, Bonoknuerse marepuainl, CloMeTbie TIACTHKH.
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16. TexctunbHbie Marepuansl. [IpHpOgHbIE, CHHTETHYECKHE, UCKYCCT-
BEHHBIE BOJIOKHA. JlakoTrkanu. Ilonyuenue, mpuMCHEHHE W HCIIOIL30BaHHE
B 2JIEKTPOTEXHUKE,

17.Créxna. Knaccudukamitss no cocraBy HasHadeHuio. Ilonmyuenue,
IIPUMEHCHHUE B UCII0JIb30BAHUE B JIEKTPOTEXHUKE.

18.3neKTp0TeXanccxaﬂ kepamuka. ITonydenwe, ripuMeHeHHe W MC-
M0JIb30BaHHUE B AICKTPOTEXHHUKE.

19.Cmona u ciofsaple Marepuaibl. [lodmyueHue, npuMeHenne u mc-
N0JIb30BAHKE B DIIEKTPOTEXHHKE.

METAJIJIOBEJAEHWE

1. Crpoenne merannoB. Buiabl KpUCTAIHYECKHX PEIIETOK. AHM30-
Tponus, [Tonumopduszm.

2. Jedextsl KpHCTANIMYECKOTO CTPOEHHs (TOYCUHBIE, JMHEHHbIC,
TOBEPXHOCTHbIC). Bausnue nedexror Ha Gpu3MKo-MeXanuyeckne cBoiCTBa
MCTAJLIOB.

3. Merannnyeckue CrijiaBbl U UX Kiaccudukanms.

4. OcHoBuble cnoco6bl 00paboTkH MeTannoB (TepMuueckas obpa-
OoTKa, XMMHUecKas, JUTeIHOe TPOU3BOACTBO, 00paboTKa JaBjIeHHEM).

5. Hedexrbl 06paboTki METAIIOB M MX CIUIABOB W BIMsHME HA (H-
3UKO-MEXaHMYECKHE CBOWCTBA METAJLIOB U CIIJIABOB.

NPOBOJHHUKH

Krnaccudukauns mpoBoIHHKOBLIX MATEPHAJIOB.

OcHOBHBIE CBOICTBA MPOBOHHUKOB.

MarepuaJibsl Beicokoil mpoBofuMocTu. MX cBOifcTBa M TpUMEHEHHE.,
CniaBbl BLICOKOTO cONpoTHBIeHUs. X cBOMCTBa W TpUMEHEHHE.
Tyronnaskue meramibl. X cBolicTBa 1 puMeEHEHHE.
biaropojHsie MeTabl. MIX cBOMCTBA U MpUMEHCHHE,

U I

CBepXnpoBOAHUK U KPHOTIPOBOAHMKH. VX CBONCTBA 1 IpUMEHEHME.



[image: image6.jpg]8. Kouraktrble Marepuaibl. THIBI MEKTPUYECKUX KoHTakTOB. Tpe-
6oBaHMS NpeNbsABAsEMble K KOHTAKTHbIM Marepuanam. Mx csoiicTsa u
TIPUMEHEHHE.

9. Hemerammyeckue NpoBOAHMKH. MX CBOMCTBA ¥ IPUMEHEHHE.

10. TIpoBOAHUKOBbIE U3ACIUSL.

NOJIYINPOBOIHUKH

|, OcHOBHBIE HJICKTPUYECKHUE CBOHCTBA NOTYIPOBOAHHKOB.

2. Cobernennan ¥ IpuMecHas d5eKTpPonpoBoAHOCcTH. JIOROpH U ak-
HenTophl, Biusiue pasinunbix (akTopoB Ha 3JEKTPONPOBOJHOCTD MOJY-
[IPOBO/IHUKOB.

3. Cuoco0bl OnpeaeIeHns THila AeKTPOIPOBOAHOCTH MOIYTPOBOAHUKOB.

4. DnemeHTsl, 004aal01IHe CBOMNCTBAMHU MOJLYIIPOBOAHHKOB.

5. Cnocobbl TOMyYeHus HOyIPOBOJHMKOBBIX MaTepHalloB BBLICOKOM
YUCTOTHI.

6. Tepmoonextprieckne 3GHEKTs! B MOJIYIPOBOAHUKAX.

7. TanbBaHOMarHUTHBIE SIBICHUS.

8. [lpumeHeHHEe NOIyNPOBOJHUKOB B 3JIEKTPOTCXHHKE.

MATHUTHBIE MATEPUAJIBI

1. Knaccudmkaiysi MarHATHBIX MAaTEPUANIOB, UX CBOHCTBA M 06aacTH

IIPUMEHEHU .
2. MaruutHbili rucrepesuc. Ietns rucrepesuca.
3. Marnutomsrkue marepuaibl. OCHOBHbIE XapaKTEepHCTHKH. Binsi-
HUE HA HUX pas3dIHbIX (hakTopoB. O6HaCTH IPHMEHCHHSL.
4. MaruurtoTépabie Marepuasbl. OG1acTH npuMeHenns.
5. MaruuTHbIC HOPOIIKH, CIUIABLI HA OCHOBE PE/IKO3EMENIbHBIX Me-

rasos. OGnacTH NPUMEHEHNS,
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YKA3AHMUS 110 BBITIOJHEHUIO
KOHTPOJIbLHOM PABOTBI

Lenvio esinonnenus KOHMPOLLHOU pabOMbL ABNACHICA:

— 3aKpEIUICHHE NOJYYEHHBIX 3HAHWI O OCHOBHBIM pa3jeiaMm, Mo-
CBSILLCHHBIM Pa3/IMYHBIM KJlaccaM SJICKTPOTEXHUYCCKUX MaTepua-
JIOB;

— NpPOBEepKa YMEHUs YyYalluXCsi CAaMOCTOSTENbHO pellaTh MOCTABJIEH-
HbIE 33/]a4H;

— BbIpabOTKa yYMEHHS HCHONb30BAHMS TEXHUYECKOM M CHpaBOYHOI
JUTEPaTypPBL.

Koumponsuas pagoma exitiouaem ¢ ceon:

1) 4eTsipe TeOpeTHYCCKHUX 3aJJaHUil, NPEYyCMATPUBAIOMIUX H3yUEHHE
XapaKTePUCTHK, CBOMCTB, NapaMeTpoB, CHOCOOOB MONy4eHHs U obacreil
IPUMEHEHUSI OCHOBHBIX KJIACCOB MaTe€pHasioB (KOHCTPYKIMOHHBIX, [pPO-
BO/(HMKOBBIX, AN3IEKTPUYECKHX, [10JyIPOBOIHUKOBBIX, MATHUTHBIX);

2) 3ajaugy.

IIpu 6binonneHun KOHMpPOALHOU padomst HeobXOOUMO codI0OanL

caedylouie mpebosanus:

— KOHTpOJibHas paboTa BBIMOJIHACTCS B TETPaAu 00bEMOM 12 JIHCTOB;
HEXENaTeNbHO MpeBbilienre 00bEMa KOHTPOJIBHOM paboThl CBbIIE
12 nucros;

— B T€Tpajid HEOOXOAMMO OCTABUTH OIS K MECTO B KOHIIE AJIS PELICH-
34U NPOBEPSIOLIEro;

— K&K/JOMYy OTBETY KOHTPOJBHOH pabOThl MPEAHIecTBYeT 3ajaHue
(Bonpoc), npuyéM BBINIOIHEHHE 33U MOXKET HPOM3BOLUTECS B
IIPOU3BOJILHOM MOPSIIKE;

— OTBET JOJUKEH TIOJHOCTBIO, BCECTOPOHHE U KOHKPETHO PACKPLIBATH
3aJlaHKe; TPH HEOOXOJUMOCTH AOKHBI PUBOAUTLCS MMOACHSIOLINE
PUCYHKH, rpadMKu, THarpaMMbl U T.11.;

11



[image: image7.jpg]— pU peLICHUHM 3a/ja4i HEeOOXOAMMO NpUBOAUTH BopMyy, a 3aTeM
BBIYMCICHHS B Pa3BEPHYTOM BHAE, C YKa3aHHEM pPa3MEpPHOCTH [O-
Jly4aeMbIX BEeJIHUYHH;

B KOHILe paboThl 005A3aTE/IBHO AOJDKEH OBITH NPUBEAEH CIHCOK UC-
10JIb3yEMOH JIUTEpaTyphI;

opopMIIeHAE KOHTPOJIBHON PaGoThl JOKHO GBITH aKKypaTHBIM U B
cooTBeTcTBHU ¢ TpeboBanusmu ECKJI.

KOHTpOJIbHAs paboTa cnaéTcs He MO3/HEe, YeM 3a JIBE HENENH Nepes
HAYaJIOM CECCHU MJTH B COOTBETCTBHH C rpaQuKOM.

Bapuanm 1

1. B uem ocHoBHbIC 0CODEHHOCTH MEIH M ANIOMHHHS KaK 3JIEKTPO-
TEXHHYECKUX MaTepuaion?

2. B uem 0macHoCTh BO3AYWIHBIX (Fa30BbIX) BKIIOYEHHNH B U3OJISILIHIO
SACKTPOTCXHUYCCKMX KOHCTPYKIIMi?

3. Kak xnaccHQUUUPYIOTCS U MapKUPYKOTCS CHIIOBbIE Kaben?

4. Kak ocyuiectpisercs naika METauIoB NP NPUMEHEHHH TIPHIIOEB?
YKaxuTe Ha3HauYeHUe U MapKH (IIOCOB NPU NaliKe MATKUMHU TIPHTTOSIMHL.

5. Onpenenure 06BEMHBIN TOK B JUIJEKTPUKE TIOCKOrO KOHJIEHCA-
TOpa npH noctossHHoM HanpsbkeHuu 1000 B, ecnu muowmans kaxkmoit ero
nuacTHHbl 50 cM”, paccTosHHUE mexy Humu 0.4 cM, a B KayecTse Au3JIeK-
TPUKA HCTIONB3YETCs 31eKTpodapdop.

Bapuanm 2

1. Ilepeyncaute BUIBI BOJIOKOH, MPUMEHSNEMbIX B DIEKTPOTEXHHUKE.
Houemy npeAnouMTalOT NPUMEHEHHE BONOKHUCTBIX BJIEKTPOH3OISIHOH-
HbBIX MAaTEPUaIOB B IPOIIUTAHHOM BH/IE?

2. Kax kiaccuuuUpyroTCsi i MApKHPYIOTCS KOHTPOJbHbIE Kabeu?

3. Kakue MarutHple Marepuaini MCHONLIYIOTCS JUiS HH3KOYaCTOT-
HBIX MArHUTONPOBOJOB. [Touemy 1enu AenaioT IMuXTOBAHHBIMU?

4. Tlosicuure METO/Ibl XHMHKO-TEPMH4ECKON 00pabOTKH CTaJM; HA30-
BHTE CBOMCTBA, KOTOPLIC HPE/IACT UNCHHUIO KAXIBIA H3 3THX METOI0B.

5. OnpejenuTe MOIIHOCTb, PACCEMBAEMYIO B JINIJIEKTPHKE IJIOCKOTO
KOH/IEHCATOpa NpH NMOCTOsSsHHOM HanpsbkeHuu 500B, ecan miowmane kax-
ol ero miaactuasl 100 CMZ, a paccTosiHUe MEXAYy HUMU 5 MM, & B Kayecr-
BE UAJICKTPHKA UCHOJIB3YETCS CTEATHT.

Bapuanm 3

1. Tosichute huU3MUECKHii CMBICH JUANEKTPUUYCCKO NPOBMLAEMOCTH
€ ¥ yIja JM3JIeKTPHYECKUX MoTeph tgd ausnexTpukos. Kakue daxTopsl
BJMSIOT Ha BEJIMYMHBL € ¥ tg0 IUAIIEKTPUKOB?

2. Hasnauenue MOHTAXHBIX ¥ YCTAHOBOUHBIX MpoBojoB. C Kakoi
M30JISIMEH BBIMYCKAIOTCS MOHTaXHbBIC U YCTAHOBOYHbIE IPOBO/1A?

3. JaiiTe ompejeieHre MeXaHUYECKHX CBOMCTB METAJUIOB W HA30BM-
Te, ¢ MOMOMIBIO KaKuX NpruOOpOB OHK ONpeensioTes U no kakum Gopmy-
J1aM BBIYMCIISIOTCSL.

4. Kaxoe 3paueHue UMEIOT (IIOCH! IIPY NAsHUU M KAKHE MarepHabl
NPUMEHSTIOTCSL B KauecTBe (riocoB?

5. JlBa oTpe3ka NPOBOJIOKM JUIMHOH IO 5 M MMEIOT OJMHAKOBBIE HJICK-
Tpuyeckoe conpoTusicHue. Ha ckonpko OT/IMYAETCs 110 BEeCy OTPE30K allo-
MHHHMEBOM IPOBOJIOKH OT MEJTHOM, €CITi CCHEHNUE NOoCeIHewH 6 MM>?

Bapuanm 4

1. Kax knaccuduuupyroTcs NpOBOAHMKOBbIE Marepuanbl? Kaxue
CBOMCTBA XapaKTEPHBI ISl KAXI0H U3 rpymni?

2. Yro BXOHMT B COCTaB pe3nnbl? KakoBo Ha3zHaYeHUE KOMIIOHEHTOB,
BXOAALIMX B cOCTaB pe3uH? BiusiHue NPOLEHTHOrO COLAEPKAaHUs Cephl Ha
CBOWCTBA PE3WH.

3. HasHaueHue W yCTPOWCTBO cnenuanbHbX kabeneit. Kak mapxupy-
HOTCs crienranbHble Kabenu?

4. Yro nasbiBaercs npeccoanueM? Korma nenecoodpasHo npume-
HSITh 3TOT CHOCODO ¥ B 4€M ero MpeuMyllecTBa U HeJOCTaTKH?

5. Jlnuna BoJb(pPaMoOBOH HHUTH JIAMIIbl HAKaJIMBaHWs PaBHA OJHOMY
metpy, eé ceyenue 0, 0025 MM’ OnpenendTe CONPOTHBICHHE HUTH B XO-
noxHoM (20°C) u HakanenHom (3000°C) cocTOSHUSIX.

13



[image: image8.jpg]Bapuanm 5

1. Yro npeacraBasiioT cobol pe30JibHbIE U HOBOJIAYHBIC CMOJIBI H 4eM
OHHM OTIHYAIOTCS APYyT OT Apyra? I'ae NpUMEHSIOTCS 3TH CMOMNBI?

2. ObmoTouHbIE MPOBOJA, UX Ha3HaYeHHE H BUABL C Kako# n3omsauu-
eif M3roTaBIMBaIOTCS 06MOTOUYHBIE TpoBOa?

3. Ha kakue rpynmnbl NOoApasAessitoTCs MArHUTOMATKHE MaTepHaibl H
KaKOBBI OCOOCHHOCTH KaXA0H U3 rpynmn?

4. HaszoBuTe TpH OCHOBHBIX BHJA CIUIaBOB. BBIUEPTUTE YNPOIIEHHYIO
JMarpaMmy KeNe30-yriepos u Aalte ofpe/ienieHne XapaKTepHbIM TOUKaM,
JIMHHAM, 001aCTSIM.

S. HuxpomoBasi cnupanb 2ACKTPHYECKONW NMIAUTKMA NOJDKHA UMETh CO-
MPOTHBIICHHE TIPH KOMHaTHOW TeMneparype 22 Ow. CkoJbKO METpOB
NPOBOJIOKM HY)KHO B3S5iTh JJISI U3TOTOBJICHMS CIIMpPaH, €CIM TLIOHAAb 1Oo-
nepeyHoro cedenus nposonokx 0,3 MM’

Bapuanm 6

1. Ha xaxue OCHOBHBIC TpymIibl Pa3jensioTCsi KepaMHIECKHE DIeK-
TPOU3OJISIIHOHHBIC MATEPHAIBI H YTO OHM C060i1 npeacTaBasiorT?

2. Kak knaccuUIHupyIoTest noaynpoBogHrKoBsie Matepyansl? Kakue
CBOICTBA XapaKTEPHBI ISl KAX0H U3 rpynn?

3. Bnaropojinbie MeTalibl U UX NPUMEHEHHUE B 3JEKTPOTEXHMKE.

4. HazoBuTe CIUIaBEI HA OCHOBE Meau U amoMuHus. [To kakomy npuH-
ANy MapKHPYIOTCS ATFOMUHUEBBIE H MEJHBIE CIIaBbI?

5. Onpepenure nymuy nporoma xuamerpoM d=0,5 MM I HarpeBatenb-
HOTO HJIEMEHTa TIPA BKIIFOYEHUY €ro B ceThb ¢ HanpsoxkenneM U=220 B npu To-
ke notpeGienus [=6,5 A; uz: 1) Huxpoma; 2) korcrayrana; 3) gexpais.

Bapuanm 7

1. B yeM CymHOCTH DIEKTPUYECKON W TermioBoii (opmbl pobos TBep-
ApIx quanektpukos? 1o KakuMm Mpu3HaKaM MOKHO ONPEEHTh THIT 1pobos?

2. Kaxue tpebGoBauusi NpeAbsBASIOTCA K CIjIaBaM BHICOKOIO COMNpO-
TUBIICHUSA U JUIS KAKUX L[eJiel OHU TIPHMEHSIIOTCS?
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3. OcHOBHbBIE XapaKTEPUCTUKH 1 TIPUMEHEHHUE CeJleHa.

4. CnnaBel xenesa ¢ yraepoaoM. JleneHue xene30yriepoancThix
CIIJIAaBOB HA CTAJM U YYTYHBI.

5. Onpenenure CONPOTUBICHHE NPOBOMA, HMEIOIEro mmHy 1=150 M u
nuamerp d=0,2 MM, BBINOITHEHHOTO U3: 1) KOHCTaHTaHa; 2) HUXPOMa; 3) CTANM.

Bapuanm 8

1. O0pAcHUTE pa3sHUIlY B TIOHATHAX «PoGoit» u «uepekpsituey, Io-
4eMy BHEILHSS OBEPXHOCTD M30JIATOPOB JenaeTcs peOpucToii?

2. Merannokepamudeckue marepuansl. KakoBa TeXHOIOTHS Monyde-
HUs ¥ 007aCTh NPUMEHEHHS METAJIOKEPAMUKH.

3. OcHoBHBIE XapaKTEPUCTHKH U NPUMEHEHHE KapOuia KPeMHHS.

4. Ha xaxkue rpynnel NoapasaeisioTcs MarHUTOTBEPAbIE MaTepHallbi
W KaKOBB! 0COOCHHOCTH KX A0H U3 rpynn?

5. B kavecTBe nuINEKTpUKa B KOHJEHCATOPE NPHUMEHEHA TPONUTaH-
Hasg MacnoM kougencaropaas 6ymara KOH-2 rommunoii 10 mxm. [Tpuuu-
Mas 3anac NpOYHOCTH PABHBIM JBYKpaTHOMY, ompelenuTte pabouee Ha-
npsHKeHUe KOHAESHCaTopa.

Bapuanm 9

1. OObsicHuTe CYmHOCTH AMNOJIBLHOW, BNEKTPOHHOM U O0OBEMHO3A-
paaHoi nonspusanuy. [lalite onpeneneHue AUANEKTPHUESCKOW NpoHMIac-
MOCTH, NOJISIPHBIX U HEUTpaIbHBIX AMIIEKTPHKOB.

2. W3 KakuX COCTaBHBIX dacTel coctosaT miacrMaces? WX cBolcTBa,
obnacTb NpUMEHEHUSI.

3. CoGcTBennas 1 NpUMecHas TPOBOANMOCTH TIONYIPOBOAHUKOB.

4. OcnoBHbIE cnOCOObI 00pabOTKM META/NIOB pPE3aHHEM. YKOKHTE
o6nacTs NPUMEHEHHS PA3TUYHBIX CIOCO60B 006paboTKH.

5. Ilpm HOopMankHBIX aTMOC(EPHBIX YCIIOBUSIX DIEKTpUYECKas Mpod-
HOCTh Ia30BOro npomexyrtka cocraBaser 40 xB/cm. Onpenenwre snex-
TPUYECKYIO IPOYHOCTH 3TOrO e npoMexyrka npu temnepatype 100°C u
nasnenun 240 klla.
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[image: image9.jpg]Bapuanm 10

1. OnumnTe CBOWCTBA M NMPUMEHEHHE CUHTETHYECKHX >KMAKHX [u-
3JIEKTPUKOB: COBOJIa, COBTONA, rekcosna. Yem OOBSCHUTH OrpaHu4eHHYIO
061aCTh IPUMEHEHHSI CHHTETHYCCKUX JKHUKUX JU3NEKTPUKOB?

2. C xaxoii uzossiuell U3roraBmBaloTes 0oMoTouHsle nposoja? O6-
JIaCTh UX TIPHMEHEHHUS.

3. KakoBbl ocobenHocT npuUMeHEHUsi cepedpa B BJIEKTPOTEXHHYE-
ckoif mpombitieHHoCcTH? O0acTh ero NPUMEHEHHUS.

4. OnuuuTe METannoKepaMUyecKui MPUHLMUIT MOTYyYEHUs] MarHuToT-
BEp/bIX CIUIABOB. B ueM MOCTOMHCTBA JIaHHOro cnocoba nmojy4yeHus mar-
HHTHBIX MaTepranoB?

5. K BXOAHBIM 32KMMaM JABYXIPOBOJAHOM NMHHUU NPHIJIOKEHO Hanps-
xenue U=300 B. Conporusienne norpedbutenss R=50 OM, u oH HaxoquT-
cs na paccrosiiuu =280 M OT BXOAHBIX 3axuMoB. Onpenenure NoTepro
HanpsbKeHHs B MPOBOJAX W MOLIHOCTH HArpy3ku, €CJIM IPOBO/A BbINOJIHE-

b 3
Hbl U3 MEAM ceueHueM S=6 MM".

Bapuanm 11
1. Tumbl KPUCTAIIMYECKUX PELICTOK. Y KAKHTC BO3MOXKHBIE Je(eKThI

KPUCTAJUIMYECKHX PELIETOK.

2. KoHcrpykisi 1 cnoco0bl NoiydyeHus OMMETaJIMYecKuX IPOBOIOB.
Iouemy clioi Me/i B OMMETAIUTHYECKOM NPOBOJE AODKEH ObITH CHAPYXKU?

3. OnuiuuTe OCHOBHBIE XapaKTCPUCTHKH W 00JACTH TIPUMEHEHUs
repMaHusi.

4. TloyeMy B LEMsX IMEPEMEHHOrO TOKAa HENb3S MPUMEHSTh CIUIOLI-

Hble (HEWNXTOBaHHbIE) MATHUTHEIE Lienu?
5. Onpejnenute MOIUIHOCTb, PACCEUBAEMYIO B JUDJIEKTPUKE IIJIOCKOTO

o 2

KOHJIEHCaTopa, €Cn TUIomaAb Kaxaoi ero mnactunbl 100 eM”, paccros-
b E -9

nue mexay Humu 0.01 cm , 06bEMHBI TOK yTeuku 2-107 A, a B kauecTse

JUSBJICKTpUKa B3ST CTECATUT.
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Bapuanm 12

1. Kakue tpeGoBanus npeabssnsiorcs K KOHTAKTHBIM MaTepuanam?

2. B 4eM CymHoCTb 3aKaikn CTanH H KakoBo €e HazHayeHue? Meroabl
H 0611aCTH NpUMEHEHHs TIOBEPXHOCTHOM 3aKaJIKH.

3. Kakue Buzsl noreps SJIEKTPOIHEPTUH MMEIOT MECTO B MAarHUTHBIX
Matepuanax? IloscHuTe MEXaHH3M HX 00paszoBanus U croco6sl yMeHbitle-
HHS TIOTEPb.

4. Koppo3wusi, BUzbl KOppo3uu, crioco6el 60psOBI ¢ KOPpo3HEii.

5. Conporugrenue 06MoTKH TpaHc(OpMAaTOpa [0 €ro BKIOYEHHS B CETh
TIpY HOPMAIILHOK TemuepaType ObL10 paBHO 2,0 Om. Onpenenuts Temnepa-
TYPY Harpesa ero oOMOTKH B Ipouecce paGoTsl, ecii ee CONPOTUBIIEHHE yBe-
JINYKIIOCK 10 2,28 OM. O6MOTKA BBINONHEHA 13 MEJIHOI'O MPOBO/IA.

Bapuanm 13

1. Kak ocymecransercs naiika metanios NpH IPUMEHEHUH TBEPJIbIX
NPUIIOEB? YKaXHUTE HAa3HAYECHHE U MapKH (IIOCOB Npu naiike TBepABIMU
NPUMNOSMH.

2. KpuBble HarpeBaHHs U OXIBKICHHS THCTONO xenesa. Kax nporuc-
XOZMT KPUCTAJINHU3AIHS METAJLIOB?

3. Onuurare TepMosnexTpHuecKuii ahdext 3eebeka.

4. B 4eM OmacHOCTb BO3YIIHBIX (ra3oBbIX) BKIIOYEHHIT B H30ISLMIO
SNICKTPOTEXHUYECKUX KOHCTPYKLHiT?

5. Omnpenenvre ynensHoe TIOBEPXHOCTHOE COIMPOTHBIIEHHUE B JUIIICK-
TPHKE IJIOCKOr0 KOHJEHCATOpPa CO CTOpOHaMHM muiactuusl 1 em u 0.5 cm
TOJIUMHOH JIMUONEKTPUKA 3 MM, eciu K HEMY IPHIOKEHO HAMpsHKEHHE
1000B, a nosepxHOCTHbI TOK yreukn 2-107°A,

Bapuanm 14

1. Onuuure dusuyeckyo CYUHOCTE 3aKOHOMEPHOH CBSI3M MeXLy
TEIJIO— H 3NIEKTPONPOBOHOCTHIO METAJLIOB.

2. Bribepute TepMonapy /sl JIMTeNbHOH paGoThl npu TEMIEpPAType
1600°C. Ilpusenute ee cocras u obocHyiiTe BoIGOp.
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[image: image10.jpg]3. Tlonsipuzanus AudAEKTPUKOB. [ToHATHE NMANEKTPUYECKON MPOHU-
1aeMoCTH (€) Kak YMCICHHOH OLIEHKHU MPOLEcca NOJSIpU3aLHH.

4. Kaxpne npeumyllecTBa KPEMHHS O CPAaBHEHHUIO ¢ repmMaHuem oly-
CJIOBJIHBAIOT €r0 MIUPOKOE NPUMEHEHHE MPHU M3rOTOBJIEHUH IJIaHAPHBIX
TPaH3UCTOPOB U HHTErPAJILHBIX MHKpOcXeM?

5. Haitnure notepu MOIHOCTH B kaberne, umeromem émkocts 10 nd,
ecii Kk HeMy mpuiioxeHo Hanpspkenue 300 B uacroroii 10 xI'n, a Tanrenc
yria noteps 4- 10,

Bapuanm 15

1. IIpoBoaumocTh (CONPOTUBIEHHUE) AUINEKTPUKOB. TlonsiTne yuens-
HOro 00BEMHOr0 (py) ¥ YAEIBHOTO MOBEPXHOCTHOTO (PS) CONMPOTUBIIEHHIA.
3aBUCUMOCTB Py U PS OT BHEIHMX (haKTOPOB, CTPYKTYPHI W IapaMeTpoB
JIUDIIEKTPHKOB.

2. Tlpomneccel, MPOTEKAIONME IPH KOHTAKTE MEX1y METALIOM M I10-
nynpoBojgHuKoM. ITpuMenenue nepexoa MeTaLl — NoJlynpoOBOJIHHK.

3. MarHuTHblC MaTepualbl C MPSMOYTOJBHON MeTyell rucrepesuca.
X XapakTepucTUKH, CBOHCTBA U NPUMEHEHUE.

4. KoMmo3uiMOHHbIE NPOBOAHUKOBBIC MaTepHuansl. I1poBosiue Ma-
Tepuallbl HA OCHOBE OKCH/IOB.

5. Onpenenure HEOOXOAMMYIO UIMHY HHUXPOMOBOIO NpPOBOJA JHa-
merpom d=0,1 MM JJisi U3rOTOBJIEHUS MasibHUKA MOIHOCTHIO P=80 BT Ha
Hanpsokenue U =220 B.

Bapuanm 16

1. Tlorepu B musnekrpukax. [Tonsitne Tanrenca yraa (tg 6 ) Audnex-
TPUYECKUX MOTepb. YKCIeHHOE Olpe/iesieHre N0TEPh B JUIJICKTPUKE, 3a-
BUCHMOCThH MOTEPb OT HAMPSKEHMSI U YaCTOTBI.

2. Marepuaibi, npUMEHsIEMbIE /i KOHTAKTOB.

3. TlonMKOHEHCALMOHHbIE CMOJbL: (heHondopMabaeruHbIe, ToU-
sdupHble, SMOKCHIHEBIE. VIX OCHOBHbIE CBOWCTBA U MPUMEHEHHUE.

4. XapakTepuCTUKH MArHHTOTBEPJbIX MATEpPHaloB, X Kiaccupuika-
UMsl ¥ NpUMEHEHHe B dJeKTporexHuke. TpeboBaHus K MArHUTOTBEPABIM
Marepuaiam.

5. Onpenenure TONUMAY BO3AYILIHOIO CIOS KOHIEHCATOPA EMKOCTHIO
C=0,001 Mx® ¥ nuomaab €ro IIaCTUH, €CIH €ro HOMHHAIBHOE Hanpshke-
Hue Upoy=2 KB 10mKHO ObITh B 2,5 pa3za MeHblue HaNpPsOKEHHs 1poGos.
Hcnone3ys npu Tex ke yCJOBHSX B Ka4eCTBE JHINCKTPHKA CTEKJIO, Onpe-
JIENIATE €r0 TOJIIUHY U IIOLA/b IIACTHH KOHZEH caTopa.

Bapuanm 17

1. TloHsATHE 3/IEKTPHYECKOro MpoOOsI M IIEKTPUUECKON MPOYHOCTH,
€AMHHULBI U3MEPEHUS dNIEKTpruYeckoii npounoctu (E).

2. Kapbun kpemuus. I[Tony4enue, cBoiicTBa H npuMenenue.

3. OcHoBHbIE BU/IBI TepMHUECKOH 00paboTKU cTanu. 3akanka CTaim.
CaejieHUs 0 NOBEPXHOCTHOM 3aKaJiKe CTasu.

4. Cmopna, ee OCHOBHbIE CBOWCTBA. M30msLMOHHBIE MaTepuaibl Ha
OCHOBE CIIIOJBI, MX TNPHUMEHEHHE B 3JEKTpoTexHuke. Mckyccrsennas
¢dbropguoronut, ee cBOICTBA, IPUMEHEHHKE.

5. Ha aByXnpoBOJHOI JMHHM K3 aTFOMHHHEBOIO MPOBOJA CEYEHHEM
S=4 mm* u HOl 1=500 M HPOM30LLIO KOPOTKOE 3aMblkanue. J{ns omnpe-
JleJieHUsl MeCTa aBapyH K BXOJIHBIM 3aKHMaM MO/COEIMHEH MOLIHBIA UC-
TOYHUK C Hanpsokenuem U=24 B. M3MepeHHOe 3Ha4eHHE TOKA IPH 3TOM
[=5 A. Onpenenure MecTO aBapu.

Bapuanm 18

1. TenuoBble XapaKTEePUCTUKU AMINEKTPUKOB: TEMIiEpaTypa mjasie-
HHsl, BCIBIIIKA M Pa3MsIEHUs] MaTepUalloB, TEMJIOCTOMKOCTh, HAarpeBo-
CTOMKOCTb, MOPO30CTOMKOCTh, TEMIEPaTypHbIe KOI(DDUIIHEHTEI.

2. TepmoanekTpruecKue SIBACHHS B NOJYIPOBOAHHKAX.

3. ITInactmaccel. CoctaB ruiactmace. OCHOBHBIC OCOOEHHOCTH MNNACT-
macc. CnoucThie IIIACTHKH ¥ OCOOEHHOCTH MX TIONYYEHMSL.

4. Tlonatue o auarpaMme COCTOSIHMSI CIUIAaBOB. [Ipumepsl auarpamm
coctosHUH. CBA3b MEXLy CTPYKTYpOil CNjlaBa ¥ €ro MeXaHU4eCKMMHU, Qu-
3MYECKUMU U TEXHOJIOTMYECKHMH CBOMCTBAMH.

5. Tlpu HarpeBanuM CONMpPOTHBJIEHHE NMpoBosa u3: 1) cranu; 2) pexpa-
ns1; 3) Bosb(ppama u3meHusoch Ha 5%. Onpenenute, 10 Kako# Temnepary-
pbI ObU1 HArpeT Kak/ bl IPOBOIHUK.
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[image: image11.jpg]Bapuanm 19

1. B uéMm pasziimuue Mexay TePMOIIACTUYHLIMH ¥ TEPMOPEAKTUBHbI-
MU TuiactMaccaMu? MokHO s OpakOBaHHOE M3JENHE M3 IUIaCTMAacChl,
HOJIyUYEeHHOH Ha OocHOBe (eHonoGopManbAeruiHOi CMOJIbI, TOABEPTHYThH
noBTopHo# nepepabdorke? [louemy?

2. Kakue 3HaueHus y/JelbHOTO CONPOTUBICHHS W TEMIEPaTypHOIO
ko3¢ uieHTa cienyer BelOMpaTh y MaTepualia IpOBOAHMKA, IPUMEHse-
MOTO: a) /AJisi MOHTXKHBIX NPOBOAOB; ©) s CIMpPanM HArpeBATEILHOTO
npubopa; B) AJ1si OOMOTKH SJIEKTPOiBHraTens?

3. Tlousrue criaBa. Kitaccuduxanust cnjiaBoB, UX CBO/CTBA.

4. Kpemuuii. [Tonyuenue, cBolicTBa U IPUMEHEHHE.

5. Onpenenure HaNPsHKEHHOCTH 3NEKTPUYECKOrO IOJSA B IJIOCKOM
BO3JIYLIHOM KOHJIeHcaTope, 3apshkeHHoM 0 Hanpsxenus U=500 B. Pac-
CTOSIHUE MEX/Y MiuacTuHaMu 8 MM. OnpeennTe HanpsKeHHe Ha KOHJieH-
carope, eCild pacCTOSIHUE MEXJy TIacTHHAMM: a) YMEHbIIMTh BlBoe; 0)
YBEJIWYHTH A0 12 MM.

Bapuarnm 20

1. Tlouemy cepaeusuk TtpaHchopmaropa HaOMparOT M3 CTaJbHBIX
W30JMPOBAHHBIX MIACTHH?

2. Tloustue o nakax. TpeOoBanus, npenbsBasemble K makaM. CocTtas
1 xiaccudukaiust nakos. O6nacTb NpUMEHEHMs JaKoB. DMaiH, UX COCTaB
1 001acTH MPUMEHEHHUS.

3. KaxoBbI NpUYMHBI OSABIECHHS MATHUTHBIX NOTEPD IIPH LIUKIMYE-
CKOM IepeMariuunBanuyn gpeppomarseTnkon? Kakue cnocobsl ymenblue-
HHS MArHUTHBIX TOTEph Bam u3BecTHbI?

4. O6MOTOYHbIE IPOBOJA, UX BHJIbI. ¥ CTAHOBOYHBIEC ¥ MOHTAXKHBIE
npoBojIa.

5. Onpenenurte HanpsDKeHUe, NPH KOTOpoM Oyzaer mMpoOUT obpaselt:
1) u3 crekna Tomuunoit 0,2 cm; 2) uz dapdopa tomuunoi 0,1 cm; 3) u3
HJIEKTPON30JISIIHOHHOIO KapToHa TOJMKMHOM 1,5 MM.
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Bapuanm 21

1. TI'anpBaHOMarHuTHbIe 3GPEKTEI B MOIYTIPOBOHUKAX.

2. Ilouemy meab M amOMHHHI SIBASIOTCS OCHOBHBIMH [IPOBOIHHKO-
BbIMHM Marepuanamu? Jlaiite ux cpaBHUTENbHBIH aHAITH3.

3. Xumuko-TepMuyeckas o0paboTka cTajiu: LEMEHTHpPOBAHHE, a30-
TUPOBaHue, LiuaHupoBaHue, U Hy3nOHHAsE METaJIU3aIH.

4. Ponb razoo0pa3HbIX AMANIEKTPUKOB B 3JEKTPOTEXHUYECKHX YCTa-
HOBKaX. OCHOBHbBIC JNEKTPUYECKUE XaPAKTEPUCTHKW Tra3oB. BonsT-
aMIIepHast XapaKTepHCTHKA ra3000pa3HbIX UDJIEKTPUKOB.

5. Onpenenute yaenbHOe 0O0BEMHOE CONPOTHBICHHE AMAIEKTPHKA
[JIOCKOr0 KOHJEHCATOpa, €CiiM TIoLaab Kaxaoi ero mactauasl 100 CMZ,
a paccTosiHue Mexay HUMH 4 MM. K KOHZIeHCaTOpy NMPHIOKEHO HANPSDKE-
nue 1500 B, 06sEMHBIH ToK yreuku 3-107° A.

Bapuanm 22

1. Ilpumenenne ras’oo0pasHbIXx JUDJICKTPUKOB (BO3AYX, a30T, BOAOPOI,
asieras, ()peoH, HHEPTHBIE ra3bl, BAKYYM) B 3JIEKTPHYECKHX YCTPOHCTBAX.

2. Ontuyeckre U GOTOINEKTPUUECKHE SIBJICHUS B NOJYIIPOBOAHUKAX.

3. HO‘{CMy YHUCTOE 2KEJIE30 HE HAXOJUT NMPUMEHCHHUS B TEXHUKE, a CTallb
M 9YT'YH SBJISIOTCS] OCHOBHBIMHU MaTepHaslaMi COBPEMEHHON TEXHUKH?

4. TemmnepaTypHas 3aBUCHUMOCTb Y/I€/IbHOIO CONIPOTHBIEHHS METaJl-
NUYECKUX POBOJHUKOB. Bausuue npumeceit u nedekTos Ha yaeinsHoe
COINPOTHBJICHHE METAIITUYECKHX IPOBOAHUKOB.

5. Mexay AByMs METaIIMYECKUMH OOKIAJKAMH, 3apsHKEHHBIMHU 10
Hanpsbkenus U=150 B, naxoautcs nuactuaa us 36onuta. Kak usMenurcs
HampshKeHUe Mexkay OOKJIaJkaMu, €CIH IUIACTHHY W3 D00HHTA 3aMEHMTh
[JIACTUHOM M3 CIFO/bI TOH )K€ TOJIIMHEI?

Bapuanm 23

1. Xapakrtepubie cBoiicTBa pe3uHbl. COCTaB H IOJNYYEHHE PE3MHBbI.
Brusinve COCTaBASIONIMX HA SIEKTPUYECKUE, MEXAaHUYECKHE W TErUIOBbIE
cBoiicTBa. [IpuMeHeHne pe3nHbl B 3IEKTPOTEXHUKE.
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[image: image12.jpg]2. MapkupoBKa MPOBOJOB U Kabeseil.
3. TepMOMarHuTHble cniaBbl. MarHUTOCTPUKIHMOHHbIE MaTCpUAIbI.

Hx cBoiicTBa ¥ MPpUMEHEHHUE.
4. CuHrerHueckue Xuakue AudiekTpHku. CBOMCTBA U NPUMCHEHUE

COBOJIa, COBTONA, rekcosa. KpeMHUH U (TOpOpraHvMyeckue COCMHEHUA.
X nipuMeHeHHe, JOCTOMHCTBA U HEIOCTATKH.

5. OnpeaeinuTe TAHTEHC yrjla MOTeph AMAJIEKTpUKA KOHZEHCATOpa
émkocThio 40 1®, K KOTOpoMy NpHioXKeHo HanpsukeHue 10 kB vacToTol

400 Ty, a OTEpH MOLIHOCTH cOCTaBAOT 1 MBT.

Bapuanm 24

1. Bu/bl BONOKHUCTHIX MATE€pUAsoB, IPUMEHSEMBIX B 3JICKTPOTEXHH-
ke. Ux jocTomHcTBA M HeaocTaTku. Heopramuyeckne BOJOKHA: acOecr,
CTEKJOBOJIOKHO, MX OCHOBHBIE XapaKTEPUCTHKU U IPUMEHEHHUE.

2. Cusiosbie kabenn. Kiaccudukauus cnioBbix kabesei no quciy
KK, POy OBONOUKH, POAY H30JISLUH, KOHCTPYKIUH 3alUTHOI 060104KH

¥ Ha3HAUCHUIO.
3. TloHsiTHE O KOPPO3MH METaJIoB. BB KOppO3UM: XUMHUYECKas U

anexrpoxumuyeckasi. Crocobs1 60psOb ¢ KOppo3Hei.
4. DneKTpPOTEXHMYECKHE KPEMHUCThIE CTallM, CBOWCTBA W MPUMCHE-

HUe. DJIEKTPOIUTHYECKOE M TCXHUYECKH YUCTOE KEIL30.
5. Haiigure HanpsbkeHue npoOOs ra3oBOro MpoMexKyTka Mpu Temiie-

parype 200°C n aasnenuu 300 klla, eciu Npu HOPMANBHBIX YCIOBUSAX €ro
sniekTpuueckas npousocth coctasiser 60 kB/cm. Tomuuna rasosoro

NPOMEKYTKA paBHa 2,5 CM.
Bapuanm 25

1. SIBJleHHs HAMAarHWYMBaHUSA W nepemarHuyuBanus. Iloustue o mo-

TEPSIX B CTAJIH.
2. CnuaBsl xkenes3a. JlejieHue Xene3oyriaepoAuCTbiX CIIaBOB Ha CTa-

JI1 U YYT'YHBIL. CprKTypr[e COCTABJISIOLUE XKEIC30YINIePOJAUCTBIX CIlJla-

BOB U MX CBOICTBA.
3. MarepuaJbl, IpUMEHIEMbIE [ KOHTAKTOB.
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4. Obmas XdpAKTCPHCTHKA aKTUBHBIX JUICKTPHKOB. OCHOBHBIE Xa-
PaKTEPUCTHKH, 00JaCTh NPUMEHEHUS CErHETORIEKTPHKOB, MbE303JIEKTPH-
KOB, NHMPOIIEKTPUKOB, 3IEKTPETOB.

5. Onpezenure 51eKTPHYECKYIO POYHOCTE UBJIEKTPHKA TOJNLIMHON

2 MM, HCHIOJIB3YyEMOTO B KOHZieHcaTope ¢ pabounm Hanpspkenuem 4000 B
U MATUKPATHOM 3a1acOM NMPOYHOCTH.

OCHOBHBIE ®OPMYJIbI

3akon Oma nus yyacrka nenu: TOK, MIPOXOASIINIA [0 y4acTKy Uenu
HpAMO IponopuHOHaieH Hanpsokenuto U, npuiokeHHoMy K ITOMY yqacrz
Ky, 1 06paTHO MPONOpPIHOHANEH ero CONPOTUBIIEHUIO R,
I=U/R, (1.1)
rae U — B BonsTax (B); R — B omax (Om).
3akon Oma s Beeii uenn
I=E/(R+r), (1.2)
rae E — anextpoasmxymas cuia uctounmnka ANEKTPHYECKOH dHepruu, B;
R — conporusnenne suemmei uenu, Owm; r — BHYTpeHHee coupomnﬂeﬂut;
UCTOYHUKA, OMm.
Conporusienne npososa
R =pl/S, (1.3)
TIe p — yAenbHOe conpotusiedue, OM-mm*/m; | — pimna [POBOJIHUKA, M;
S — mowazk ero nonepeuHoro cevenus, Mm>. B
ConporuB/ienne NPOBOAHAKA 3ABHCHT OT TeMIepaTyphbl:
Ry=R[1+a(T,-T))], (1.7)
rae Ry — conporusnenue nposoguuka npu temrnepatype T, Om; R; — co-
pOTHBJICHUE NPOBOJHKKA Npu Temmepatype T, Om; o — TEMIIepaTypHEIH
KOI(QQHUHEHT CONPOTUBNEHUS, YHCICHHO PaBHBIH NPUPAIIEHHIO COMPO-
THUBJICHHSI DX HarpeBaHUU NpoBogHKKa Ha 12 C.
Mounocrs, norpedasiemasn HArpy3Koi
P=UI=RI’=U%R, (1.4)
rae P Bbipaxena B Barrax (Br).



[image: image13.jpg]MomHOCTh, pa3BUBaeMasi HCTOYHMKOM HJIM F€HepaTopoM
P,=EI 1:3)

IMoTepst HATIPSKEHHS] B NPOBOJAX JHHHM JIeKTponepeIa4yn

PasHocTh Hanpskenuit B Havane u konue junuu U;-U,, paBHyro na-
JACHUIO HANPSLHKEHUS! B JIMHUM, Ha3bIBAIOT NMOTEPEi HATIPSHKEHUS:

AU=U;-U=IRy, (1.6)
rae Ry, — conpoTuBieHHe MPOBOJIOB B JIMHUH R = p2V/S (1 — pivHa ogHOroO
NpOBO/IA ABYXIPOBOAHOMN JMHMH, M; S — CeueHre npoBoja, mm?). Mot
HOCTh noTeph B JuHuu (BT).

HanpsikeHHOCTH OIS, IPH KOTOPOH MPOMCXOAMT NPoOOH Anasek-
TPHKA, HA3BIBAIOT BJIEKTPUHECKON MPOYHOCTBIO JAudNeKTpuka Eyp, a Ha-
npspkenue npy npodoe — mpoOuBHbLIM HanpspkenneM Uy, npuyem

Ep=Uny/h, (1.7)
rne h— ronuuHa AUANEKTPHKA.

EMKOCTh KOHAEHCATOPA 3aBUCUT OT FEOMETPHYECKMX pa3MepoB,
(opMbl, B3aHMHOrO PAacrONOKEHUsI H PACCTOAHUS MEKAY OOKIajkamu, a
TaKXe OT CBOMCTB AuaJiekTpuka. EMKOCTb IJIOCKOI0 KOHACHCaTOpa

C=¢(€eS/ h, (1.8)
rae S — miomaab njacTHHbI, M’ h — paccrosinue Mex /Ly NIaCTUHAMH, M.
HanpsiseHHOCTb JIEKTPHYECKOro M0Jisl IUIOCKOro KOHAeHcaTopa
=U/h, (1.9)
rae U — Hanpsbkenue, NPUIIoKEHHOE K 3aKHMaM KonieHcaropa, B.
Yaeabnoe 00bEMHOE P, CONPOTHBICHNE
pv=R,S/h ,
rae R, — 06bEMHOE conpoTuBiieHue AUdJeKTprKa, Om; S — nuiomais nia-
cTvHBL, M>, h — TOJIIUHA AUDNETPHKA, M
VY nenpHoe MOBEPXHOCTHOE g CONPOTHBIICHHE
ps=Ryp/h,
rie Ry — MoBepXHOCTHOE conmpoTuBienue, OM; p — NEpUMeTp IIACTUHbL, ME-
/1y KOTOPBIMH HAXOAUTCS AMANEKTPUK, M; h — TOJILMHA JINDNEKTPHKE, M
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CHIPABOYHBIE JAHHBIE

Yoenvnoe snexkmpuueckoe conpomuenenue memannos,
npumensemslx 6 ynexkmpomexuuxe (npu t = 20°C)

Merann p, MKOm'M Metann P, MKOMM

AnroMUHHA 0,028 QOnoso 0,12
Bucmyt (npu 1,065 [Mnaruna 0,105
t=0°C)
Bonsdpam 0,055 Penwii 0,21
Keneso 0,098 Pryts 0,958
3on0T0 0,024 Caunely 0,205
W anii 0,09 Cepebpo 0,016
Ka,llMHl?:l ) 0,076 Tanran 0,135
Kobanst 0,062 Turan 0,42
Menb 0,0172 Xpom 0,14
Monubaes 0,057 Hnnx 0,059
Hukens 0,973 L{upkoHmii 0,41
Huo6wuii 0,18

Temnepamypnotii kodppuyuenm yoensnozo snexmpuueckozo
CONPOMUGICHUA MEMANI08 U CNIIAEOE

B rabnune npuBeneHsl cpefinue 3HAYECHUS TEMNEPATYPHOro kodhdu-
UMEHTa YAEJBHOTO DIEKTPHYECKOrO CONPOTHBICHHUS () B HHTEPBAJIC TEM-
nepatyp ot 0 g0 100 °C it HEKOTOPBIX METALIOB U CIIJIABOB.

Merasn nin cmaas | @, o> Merann nin cnias a,, °C”
Amommnmii 0,0042 Huxpom 1 00001 |
BucMyT ' 0,0046 OroBo 0,0044
Bonsdpam r. 0,0048 Ocmuit ’ 0,0042
Keneso 0,0060 I1naTtuna 0,0039

i 305010 0,0040 Inatuuur 0,003
WHAni 0,0047 [natuHoMpH- 0,0013 |
JIMEBEIIl criaB
Kanmuit 0,0042 PryTs 0,0010
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[image: image14.jpg]Okonuanue mabnuyol

Meraan p, MKOMM MeTtas p, MKOM'M
KobansbT 0,0060 Caunen 0,0037
Kouncranran -0,00005 Cepebpo 0,0040

| Marnuit 0,0039 Cruias Byna 0,0037
MaHranus 0,00001 Crams (0,10- | 0,006

0,15% C)

| Mapranen, 0,0002-0,0003 TasTan 0,0038
Menb 0,0043 Turan 0,0044
Monu6nen 0,0043 ®dexpanb 0,00010-

0,00012

| Harpuit 0,0055 Xpom 0,0059
Heiizins6ep 0,0003 Xpomarib 0,000065 |
Hukenun 0,0001 Iunk 0,0042
Hukens 0,0065 L{upkouwuii 0,0045
Huoowuii 0,003 Yyrys 0,0010

Yoensvnoe 3nekmpuueckoe conpomusierue p meeposix OUINEKMpUKOs

Yoenonoe snekmpuueckoe conpomugnenue p HeKOMoOpPsIX MEMA1108,

cnaaeoe u mamepuanoe (npu t=20 °C)

" BemecTBo i b, MkOM'M Bemecmb ' p; MKOM'M |
| Anscudep 0,81 Heiismwms6ep MHII-15-20 | 0,30—0,45
['padur(npu t=20 °C) 3,5-63,0 Hukenun 0,39-0 45
Jypanmomux 0,033 Huxpom X20H80 1,0-1,1
Wusap 0,81 Ocmuit 0,095
Wpuuit 0,053 [TnatunuT 0,45
Kanuii 0,071 ITnaruHOMpUAKEBBI CrITaB 0,25
(=0)
Koncranran MHMir- 0,48-0,52 Cnnag Byna 0,52
L40-1,5
Jlatyns JI-68 0,071 Crans (0,10-0,15% C) 0,10-0,14
Maruui o 0,045 Vpan (npu t =25°C) 0,30
Manraums MHMu-3- 0,42-0,48 V(Dexpanb X13104 1,2-1,3
12
| Mapraen 1,5-2,6 Xpomans X25105 1,3-1,5
Harpuit 0,049 UyryH 0,52-0,80
26

(npu t=20°C)

JAuaneKTpuk p, Om'm JminexTpuk ps OM'M
Anmaz 1010 | MonausTunen 107-10"
Bepesa cyxas 10° Pe3nHa 3MeKTPOH30- 10"

NALUMOHHAs

Bymara 10" Cmiona T 10™10®
Bock mueHHeIi 210" Crekio 10°-107
I'eTHHAKC | 10°-107 | Tekcromur 108

Jly6 cyxoit 10 | dapdop 10-10"
Kanndons 10107 | dubpa 108
Kanpon 10°-10° ®droporuiact-4 10"%-10"7
Jlascan 10"-10" | Lepesun 107107
Mpamop 10°-10° lndep 410°
Oprauuueckoe crewio | 10" -10" | D6omnr 10210
Tapagun 107 SNOKCHIHBIE CMOJTBI 10107
 TonmcTapon 107-10" | Siuraps 107107 |
TlonAXIOpPBHHIT 10™-10" -

27
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