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TIPOTPAMMA

BcTyrruTeJlbHoro 3K3aMeHa B acnHpaHTypy no lrpool4nrc

<<Barlyuuas n nJIa3MeHHaq SJIeKTpoHI'tKa)>

llo rexnuqecKuM HayKaM

Bnegeuue

B ocuony Hacrorulefi [porpaMMbr rroJroxeHbl cneAylotlt4e By3oBcKl'le AI4cIII4nJIzHu: QusurrecKue

ocHoBbr 3neKTpoHHofi rexHnxr4, BaKyyMHbre r{ [JIa3MeHHbIe npu6oprr ra ycrpoficrBa' TexHoJlorl4t

uzletuitgneKTpoHHofi rexHuru, 3neKTpoAHHaMuKa I,I MI4KpoBoJIHoBat rexHLIKa.

1. @uguqecKue ocHoBbr BaKyyMHoft u nlarueHnofi 3JleKTpoHIrKIr

KuuemuqecKan meoput za3os. OcHoeHue fa3oBble 3aKoHbI. 3arou pacnpeAeneHnq MarceeJIJIa-

Eorrrruaua. Cop6uraoHHble flpoqeccbl B BaKyyMe.

Ouuccuouuat ereKmpoHl,Ra. Pa6ora BbrxoAa gneKTpoHa H3 TBepAoro reJla. TepuoalexrpoHHafl

gMlrccr4fl. B.ropzunar, QoroelerrpoHHar, aBTogneKTpoHHa.s LI B3pLIBHat 3Ml4ccuu. @usuqecKaq

[plrpoAa gMr,rccnoHHbrx npoueccos. Kamodal: repuo3JIeKTpoHHbIe, aBTosJIeKTpoHHbIe (nolenrte),

QoroelerrpoHHble, BTopI'IqHo-gMI4ccLIoHHble..

OnexmpuvecKue fl7reHtn 6 po3peJ{eHHbtx za3ax. flpoqeccrt croJIKHoBeHI4t B fa3e It rIJIa3Me.

OQSerrranHbre cer{eHr4r rrpoqeccoe. I4oHragaUur, eos6yxAeHl4e n perou6uHalll4t ra3oBsIX qacrllU.

[euNenue 3aprx(eHHblx qacrl4q B nJIa3Me.

fasoeatil paspnd. Knacclr(furallufl ra3oBbrx pa3ptAon. llpo6ofi rasa. PasprAEI rlocrotHHofo roKa

uercu1ufi, ncrcpouofi, rcoponHufi. Btrcoxoqacrorsrtfi eltrocruofi LI I{HAyKIII''IoHHHfi parpr4sl' CBH

paspsA.
Bsauuodeitcm7ue 3apnilceHHbrx qacmur4 c meepdutu meroM. fny6uHa npoHLIKHoBeHI4t SneKTpoHoB

H troHoB e reepAoe .relo. I,louuoe rpaBneHne rBepAbIX TeJI, efo 3aKoHoMepHocrl'I.

SnercmpoduHoMuKo. vpanHeuue Marcserra. ocHoeHrre xapaKTepncrl4Kl4 SneKTpOMafHI4THOfO rIoJIt

u cpeAH.
2. SlerrpoHHbte upu6opul ll ycrpoficrBa, ocHoBaHHble Ha ABHfl(eHrru 3apfl)KeHHblx qacrl|Il B

BaKyyMe Ir ra3ax
3nercmpoeatgyxtHue npu1oput pBn). flpr,r6opu c sneKrpocTarur{ecKplM yIIpaBneHneM.

Toxonpoxo)KAeHl,Ie B BaKyyMHoM rlpoMexyrre. fllocttuit LuoL. Tpno4u, TeTpoAbl.

Ilnasueuuute npu1opu (Inil). flpranqun geitcryut, KoHcrpyKrlrrfl A xapaKTepvcrl,IKl4 TIJI{L3MeHHbIX

npn6opoe. flpvr6opn rnerouefo pa3pflIta. fIrasNaeHHHe TIaHeJII{ [ocrof,HHoro roKa. llauelu

rrepeMeHHoro roKa.. fagoerre nuBepbl LI Ma3epbl.
yimpoilcmea QoptuuposaHun u Qorcycupoexu tffimeHcuBHbtx eneKmpoHHbtx nomoKoB. O6uue

11p r4Hqr,rnbl SOpna rapOnaH I4fl HHTSHCI4BH6IX 3ne KTpOHHbIx tlOToKoB.

finuNeune gneKTpoHoB B gneKTpHr{ecKoM u MarHnrHoM rroJre. 3lexrpoHuo-onrurlecK}Ie cl4creMbl

(3oc).
Snercmpouuo-ttyqesble mpy6rcu PnD u fiomoeneKmpoHHde npu1oput' Koncrpyrqar v

xapaKTepr4crr4Ku oneKTpoHHo-nyqenux npn6opon. (Doxycnpyrcuue u orKJloHflIolqne cI4creMH SJIT'

Karo.qolroutte.Ue"U"q. Ocqn;t;torpatfrauecrrze rpy6rn. Srcpaurt ocUunnofpaQuuecrnx rpy6ox'

3anounsaroutrze rpy6xrz. @yunqraoHzurbHble rpy6ru. 3uaxoerte HHAI'IKaropHsIe rpy6rrz. 9epHo-

6elue 14 uBerHbre KuHecKorrbl v [Acnrev. flrasNaeHHbre Ar4crlneu, AI4cnJIeu c aBToKaroAaMU.



flepeAarorqze rpy6rcu. 3lerrpoHHo-onruqecKue npeo6pasonareJlh. OcHoeHHe rl,Irlbl

QoroeleueHroe. (DorogneKTpoHHble yM Ho)Kurelz. Pen'rf eHoBcKue rpy6xu.
CeepxeutcoKoqacmomHue (CBq ereKmpoHuute npu6oput. Me'roArt aHatrv3a s.ereHui4 e CBII
npn6opax. ZcxoAHse ypaBHeHr4r rroJrr u ypaBHeHlrt ABrDKeHI,Iq.. Koncrpyrc:-J:'z,V v naparvrerpu CBV

3Bn. OcHoeHHe runu CBH npu6opoe, npnHUr4n 1eircryut, ocHoBHbIe xapaKTepI,IcrI4KI,f

3. MarepuaJlbt y3JIoB ll ycrpoftcrB BaKn/MHblx r nJIa3MeHHblx npu6opon
Tyzonnaercue Memarrbl. Bonrtppau, uolu64eH, TaHTaJl 14 Ap. Marepl4anbl H I4x cnJlaBrt. PeHueeHfi

e$<[ercr. Cnoco6u nonyqeHr.{r 14 oqr4crKr4 Tyfo[naBKl4x MeTaJIJIoB I,I ux cIrJIaBon. 3onuas oql4crKa

TyrouaBKr4x MerarroB r,r cnJtaBoB. I4x QuuavecKlae v xvMl4qecKl,Ie cBoficrBa. Mero4u u npu6opu

Anr KoHTpo Irfl vrx KarrecrBa. flpraueHeHne ryfo[naBKLIX MeTaJIJIoB B naxyyrranofi u nlagueusofi

sneKTpoHHKe.

Enazopodubte Memarnal. lllarnua, fiarrra1nfi, poaui't, ocvufi, 3oJloro, cepe6po 14 l4x cnilaBbl.

llpu1leneuue 6naropo4Hbrx MeraJrJroB l.r l4x crIJIaBoB B BaKyyMHIIX lI rlJIa3MeHHbIX npu6opax.

Vepuwe u q7emHde Memorlbt. Hurcerl, xeJle3o, MeAb. Cnrlaert pI KoMIIo3I4III4[ qepHbIX I4 IIBeTHIIX

MeraJrJroB. MeroArr oqprcrKr{ 14 rronyqeHur. BaxyyvrHat rIJIaBKa. flpuueueHne Arfl, I,I3roroBJIeHI4fl

Aeranefi lpz6opon, ofpaHr4qeHra.fl. XeregoHlrKeJreBoKo6arrroerte, )I(eJIe3oHLIKeneBoxpoMldcrble ta

tf eppoxpor',roBsle crIJIaB st. I4x rpl4 MeH eHHe n npu6opax.

Ilpunou. Husro'reuneparypHHe H BblcoKoreMneparypHble rlpl4rtoll. Tpe6oraHllt K npurotM.

Cmercno. Cocran, Su:rarco-xuMr4qecKhe csoficrea. Tepuuuecrcoe pacurupeHue. Tepuoctofixocrs.

3nercrponpoBoAHocrb. ,{nsnerrpr4r{ecKr.{e norepl4. X[Mnqecxaq ycrofiuueocrr. llpoHullaeMocrb

Anr u3nyr{esuil. fasonpoHl.rqaeMocrb. Bu6op creKJIa Ant pa3nt4qHblx yclonufi npI4MeHeHI4t.

O6pa6o'rrca creKJra. Curallrr. Cnau crercla c MeraJrJraurz, o6opyAoBaHl4e Anr rIpoI43BoAcrBa creKJIa.

O6opyaoearne D\nfl crlaeB creKJIa c MerarJIaMIn.

Kepauuxa u dpyzue u3ornt4uoHHue Mamepuanu. Bu4st KepaMIrKH v v3onilJ,uoHHblx MarephaJloB,

14cnongyeMbrx e eaxyytrHofi 14 llagueuHofi gJIeKTpoHIrKe. Altuas, HI,ITpItAbI, nefixocanSvp.

Qugllxo-xl.rMlrr{ecKr4e cnoficrea rr3oJrrrII4oHHbIX Marept4uIJIoB. Mexanuqecrne csoficrea.

Tepuuvecxoe pacrxHpeHue. TenlouponoAHocrb. V4elrHoe gneKTpt4r{ecKoe, o6leuuoe v
rroBepxHocrHoe coflporr4BJleHr4e. [usnercrpuqecKl4e csoficrsa. Cnau c MeraJIJIaMfi..

4. Texuolornq BaKyyMHbtx H rrJra3MeHnstx nplr6opoB Ir cneq[aJlbHoe o6opyloBaHue

IrlseomoeneHue MemarnluqecKux demaneit 3BII u UJIII.
Oqucmxa demaneil 3BII u IIJIII. BuAu 3arpt3HeHl,Ifi 1erarcit 9Bll ra IIJI|L Mexaszgu BtrvflHnfl.

3arpfl3HeHr.rfi na pa6orocnoco6Hocrs SB|I r.r lIJIlI. ZnreHcutfzKal-plt oqucrKl ynbrpa3ByKoM.

Oqucrra CTSKJIa I4 KepaMI4Kq. TepuuveCKl4e MeTOAhl or{I4CTKl,I Aeraleft.
OrNrar B BaKyyMe, B BoccraHoBr,rreJrbHbrx u l,rHeprHbtx cpeAax. OcHoeHHe 3aKoHoMepHocrI'I

TepM4qecKoro o$egraltrBaHtfl Aeralefr. BrusHue Ha oL{HcrKy reMfleparypbl, AaBJIeHI,Ifl 14 qucrorbl

fa30B.

Ifneuouuure noKpbrmun u o6opydoeauue dnn ux noJtyqeHzr. Mero4st HaHeceHI,Iq roHKl{x rrreHoK Ha

Aeranu SBfl n lIJIll. Tepunuecroe gneKTpoHHo-nyqeBoe, MarHerpoHHoe HarIbuIeHI,Ie. lloAroroera
noeepxHocrefi MeroAoM r4oHHofo rpaBneHutr. fasoQarnoe HaHeceHI,Ie IIJIeHoK Tyro[naBKVX

MeraJrJroB. Hasecenne MeraJrnr43aquoHHbrx norpstrnfi Ha KepaMI4qecKl4e Aerann.
Memodut coeduueuon demaneil. Kourarcrnat cBapKa. Aprouo4yroBat cBapKa. SlexrpoHHo-ryr{eBat

cBapKa. Ceaprca c HcnoJrb3oBaHHeM na3epoB. TepmorcorrlnpeccuoHHat cBapKa. O6opy4onaHue,

hclon6yeMoe Anfl pa3JruqHoro BhAa cBapoK. llafirca Aeralefi rlpurtoflMl{. MHorocryneHr{araff nafirca.

llafira B BaKyyMe, B 3aurfiTHblx I,I BoccraHoBHTeJIbHbIX cpeAax.

Omrca'arca 3BII u IIJIU. fa3u, BbrAerqeMbre u3 Aerarefi e npoqecce orKaqKu. Cnoco6u n pexllM

o6pa6orxra KaroAoB u o6onoqer npu6opoe. Kornpom [poqecca orKaqKn. Oco6euuocrl'I orKar{KH

npu6opon B MoneKyntpHoM pe)KI4Me.



Memodu noryqeHufl *aKyyMa npu noMoulu zemmepoa. Tnnu paclbIJIteMsIX [I HepacrtbulqeMblx

rerrepoB. ferrepnue Hacocbr, ux oco6esHocrr4. Oco6essocrl4 orKaqKu npu6opon, ocHaIrIeHHbIX

BCTpOeHHETMLT feTTepHbrMn HacocaM14.

Tpeuupoexa SBII u IIJIII. I{ens rpenupoBKrd. I4unyrucusre rr craruqecKl,Ie pexvMbl rpeHl4poBoK.

Tpe nrapoern BbrcoKoBoJrbrHbrx npu6opon. O6opyloeaHl,Ie Ant rpeHupoBKra npu6opon.
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Ilpannla BbrcraBJreHfiq orleHK[ Ha 3K3aMeHe

llpu t[opnrupoBaHuLr orIeHKr4 3a gK3aMeH yqrirbrBanrcATpv ocHoBHbIX Borlpoca 6utrcrau
AonoJrHr4TeJrEHbre Borrpocbr, QopuyrnpyeMbre HenocpeAcrBeHHo B rrpouecce orBera.

L Oqegra orrl4rrHo - rrpaBnJrbHhle I{ noJIHbIe orBerbl Ha ocHoBHbre u AononHr4TeJrbHbre
BOrrpochl

2. OrleHrca xoporxo - npaBnnbHsre orBerbr Ha ocHoBHbre Bonpoc;I. Henornue ulu
He[paBr4nbHhre oTBeTbr Ha AorronHuTeJlbHHe Borlpocbl

3. Oqesxa yAoBnerBopr4TeJrbHo - He[paBHnrHHfi oreer Ha oAr4H rr3 ocHoBHbrx BonpocoB rI

Herlo JI HbIe OTBeTbI H a AO rrOJI HI,ITe JI bHble BO [pOCbI
4. Oqeuxa He yAoBnerBopl,rrenLHo - HerrpaBunrHHfi orser Ha ABa ocHoBHbrx Bonpoca


