®DeepajibHOE IrOCYJAPCTBEHHOE OI0IKETHOE YUpesKIeHHe HAYKH
O0benMHEHHBIH HHCTHTYT BbICOKHX Temnepatyp Poccuiickoii akageMun HayK
(OMBT PAH)

«YTBepxKAAIO»

l'lporpémma BCTYNHTEJbHBIX 3K3aMEeHOB B aCIIHPAHTYPY
OUBT PAH no nanpasJjieHHIO
03.06.01 — ®du3znka U aCTPOHOMHS;
CroemansHocTs 1.3.13 —DnexTpodusnka, aneKTpohu3ndecKe yCTaHOBKH

OcHoBBI 3JICEKTPOAHHAMHKH

Onekrtpocratuka. 3akoH Kyisiona. Teopema I'aycca. [IpoBoAHUKM B 37€KTPUYECKOM
nosie. PaboTa 251eKTprMYeCKUX CHJI, IOTEHIHAII JIEKTPHYECKOro nosist. Y pasaenue Ilyaccona
1 Jlamnaca. IToreniman 0ObEMHBIX M IIOBEPXHOCTHBIX 3apsAlOB. /[BOMHOH 3JIeKTpHUYECKHIA
CIIOi. DHEeprus B3aMMOJIEHCTBUS JJIEKTPUUECKUX 3apA0B. JHEPTHsl NEKTPUIECKOIO MOJIS.
IToHepMOTOPHEIE CHIIEL.

Juonexrpuku. [lomspuzamys auanieKTpukoB. CBOOOAHBIE M CBA3aHHBIE 3apsibl.
VYpaBHEHHE DJIEKTPUUYECKOrO MOJs B NPOM3BOJIBHONM cpeje. IIoHIEpMOTOpHBIE CHIBI B
IAIJICKTPUKAX. DHEPrHd JJIEKTPUYECKOro IOJis B JUIJIEKTpUKax. TeH30p HanpsKeHWH
anekTprdeckoro moJs. [Tee303nekTpuku. CerHeTod3IeKTpUKH.

Marnurocratika. MaroHutHoe 1ojie nocTossHHbIX TOKOB. Cuiia Jlopenua. Bexropnsii
MOTEHIIHAI MAarHHTHOTO TOJiS. YpaBHEHHs MarHutHoro noss. IloTeHuuanbHele H
COJICHOU/IAJIbHBIE MArHUTHBIE IOJIs. ['paHWYHBIE YCIOBHA B MarHMTHOM IIOJIE TOKOB.
IToHnepMOTOpHBIE CWJIBI B MarHUTHOM Iosie. B3auMHas HMHIYKIUA W CaMOMHIYKIHS



JIUHCHHBIX IPOBOJHUKOB.

MaruuTtHoe 1oJie B BelmecTBe. HaMarHW4eHHOCTh MarHWTOB. Y paBHEHUS
MaKpOCKOITMYECKOr0 MArHUTHOTO IOJsS B MarHeTukax. MexaHW3Mbl HaMarHHYHBaHHA
marnetukoB. Teopema Jlapmopa. Jluamarnerusm. [lapamarnerusm. @eppoMarHeTusM.

DNIeKTPOMArHUTHOE II0Ji€ b HEMOABIKHOM cpeje. DIEKTPOMAarHUTHBIE BOJHEL
YpaBuenus MaxkcBemna. Teopema [lodHTHHra. VYpaBHeHHME JUld  IIOTEHLMAIOB
9JIEKTPOMAarHUTHOrO T1osA. PemeHue BOJHOBOrO  ypaBHEHHA. 3ana3[blBalOIIHE M
omepexarone — noTeHImanbl.  CKOpOCTH  paclIpOCTPAaHEHMsl  DJIEKTPOMArHWTHBIX
BO3MYILICHUH.

KBazucTaMOHApHOE  DIEKTPOMarHuTHOe  monae. [uyOMHa  NPOHMKHOBEHMS
MardMTHOT'O IOJIs B MPOBOHUK. CKUH-3(deKT.

PacnipocTpaHeHue 3I€KTPOMarHUTHOTO IOJsA B BOJIHOBOAax. Kpuruyeckas aiuHa
BOJHEL. Da30Bas U rpynmnoBas CKOpocTH. Jlucnepcus.

DJIeKTPOMAarHUTHbIE KoJieOaHus B MOJBIX PE30HATOPAX.

W3nydyeHue 3apsOKEHHBIX YaCTHIl. YCIIOBUS M3JIy4€HUSI B HEOIPaHMYEHHOM
npoctpanctse. [loe u3myyenus cucremsl 3apsanaoB. BoiHosas 30Ha. JlunopHoe usjiydyeHue
ocuwuiaTopa. V3nydeHue pensTeBUCTCKOM 4YacTHIbl. MarHuToTOpMO3HOE HM3JIy4YEHHE.
[Tepexonnoe wusnydeHue. YepeHKOBCKOE H3IyYEHME DJIEKTPOMArHUTHBIX BOJH B Cpele.
CHOHTaHHOE ¥ MHIYIIMPOBAHHOE M3ITy4eHUE. BEIHY X IeHHOE KOMOMHALIMOHHOE pacCesHHE.

YnciieHHBIE METO/IbI PELIEHHs] KPAaeBhIX 3a/1au 3JIEKTPOJUHAMUKH. MeTo KOHEUHBIX
pasHocreil. brictpoe mnpeoOpasoBanue @Dypbe, METOABl INPOrOHKM M IHUKIAYECKOH
penykiuu. MeToJ KOHEYHBIX 2JIeMEHTOB. BapualMoHHbIEe pa3HOCTHBIE MeTOABl. DyHKIMA
I'puna. MeTo KOHEYHBIX JIEMEHTOB.

OCHOBBI TEOPHH JIEKTPHYECKHX Hene

JIuneiinple menmd. MeToasl  pacyeTa JIMHEHHBIX OJCKTPHYECKHMX ILENed B
CTalMoOHapHOM pekuMme. YpaBHeHust Kupxroda. MeTos KOMIUIEKCHBIX aMIuuTyd. Merox
KOHTYPHEBIX TOKOB. MeTO/ y3/10BbIX HaNpsDKeHWil. MeTox 3KBHBaJIE€HTHOIO TIeHepaTopa
Ilermm ¢ B3aMMHBIMU UHIYKTUBHOCTAMH.

Meronsl pacuera JMHEHHBIX lieNell B HeCTallMOHapHBIX pexxuMax. Kiaccumueckuii
meron. OneparopHslii MeToz (mpeobpasoBanue Jlamiaca). Meroa nepeMEHHBIX COCTOSTHHH.
CuexrpanbHeiii MeTox (mpeobpazopanue Pypne). Murerpan lroamens. LlenHbie cxemsl,
nepenarounsie GpyHkiun. OOpaTHas CBA3b, JIEKTPUYECKHE QUIBTPEIL.
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Ilenm ¢ pacnpenencHHBIMH napamerpaMmu. JlnuHHble JuHMM. TenerpadHsie
ypaBHeHus. Pemenue TenerpagHbIX YpaBHEHHH B CTallMOHApHOM pexume. Ilamaromme u
OTpakeHHBIE BOJIHBI. PacmpezneneHue TOKOB M HampsyKeHWH B JuHHM. Bxojanoe
conpoTtuBiienue TuHUU. CorlacoBaHue JUIMHHBIX JTHHHH.

Pemenue TtenerpadHBIX YpaBHEHHMI B HecTallMOHapHOM pexume. llepexomHsie
[POLIECCHI TIPH KOMMYTAIHHU TPEBAPUTENLHO 3apSHKEHHBIX JTMHUIA.

Henuneitnpie nenu. MeToasl pacueTa HEJIMHEHHBIX LENei MOCTOSHHOro Toka. Meron
YCIIOBHO# JuHeapu3aiuu. [ paduyeckue METOBI - JIECTHUYHAS CTPYKTYpPa, CXEMBI ¢ JIBYMs
y3iaMi. MeToj KyCOYHO-THHEHHOH anmnpokcumanuu. Tpancdopmarop ¢ peppoMarHUTHBIM
cepaeunukoM. Llemu ¢ peppomarnerrkamu. Geppope3oHaHc.

Metonsl pacyera HENMHEHHBIX LENEH B HECTAlMOHApHOM pexume. Meron
WHTErpUpyeMOil anmpokcumanuu. MeToa KyCO4HO-IMHEHHOH annpokcuMaiyuu. Meton
MEJIJICHHO MEHSIOIUXCA aMIUTMTYA. Mertoa Manoro mnapamerpa. Metoa HMHTErpajbHBIX
ypaBHeHuii. Bapumanmonnsle  Meroiasl. llenmM ¢ MHEPUMOHHBIMH  JJIEMEHTaMH,
[apaMEeTPHUUECKHUE LIETIH.

Ctpoenue BemecTsa

I"a3p1. OCHOBBEI KMHETHYECKOH TEOpHH ra3oB. /laBiieHHe rasza, ypaBHEHUE COCTOSHHUS
UieabHOro rasa. PacrpocTpaHeHue 3ByKOBBIX BOJIH B M€AJIbHOM ra3e. Y IapHbI€ BOIIHBI B
ueanbHOM rase. DO (heKTUBHOE CeueHHUEe U CpelHss JIMHa cBoboHoro npobera. Iponeccs
nepeHoca.

ITnazma. OcHoBHble NOHATHA. KuHeTHMYecKas Teopus IIa3Mbl, paclpencicHue
YaCTHIl O CKOPOCTAM, 3()(EKTUBHBEIE CEYEHHS] M 4YaCTOTHI CTOJKHOBEHHMH. MexaHHU3MBI
HOHHM3AIMM W peKoMOWHAIMU B IUtasme. Tepmuueckas uoHM3auus, ypasHenue Caxa.
JleGaeBckuii pamuyc. IlnmasmMenHas dacrora. lcmyckanue M IOIJIOIIEHHE (OTOHOB.
Nubdysus wu napeiip wuactun. AmOunomspras muddysua. CooTHOMEHHE MEXKIY
MOJ{BMXKHOCTBIO M KO3 durmenTamu auddysuu.

[IpoBOAMMOCTE ~ HU3KOTEMIEPATypHOH  IuIasMbl.  IIpoBOJMMOCTE  IOJIHOCTBIO
pwoHu3upoBanHoro rasza (dopmyna Cnutnepa). OOpasoBaHMe HENPEPHIBHOIO CIIEKTPa B
mwiazme. CB00OAHO-CBOOOIHBEIE M CBOOOJHO-CBA3aHHBIE IEPEXOIbl B  HArpeToM
HMOHHW3MPOBAaHHOM Tase.

CucreMBl B METOBI IUIa3MEHHOM SHepreTHKH. [1nasMeHHbIi MHPOJIM3 OpraHuIeCKHX
BemecTB. [lIa3sMEHHBIE CHUCTEMBI TIepepa0OTKM TOKCHYHBIX OTXOXOB. ['eHeparopsl
HHU3KOTEMIIEPATYPHOM IUIa3Mbl (IUIA3MOTPOHBI), (HU3UYECKHE OCHOBBI M TEXHHYECKAST
pea3anus.



CucremMsl mepepabOTKM M YTWIM3ALMU  OTXOAOB  JJEKTPOMArHUTHBIMH M
3NIEKTPOAYTrOBEIMH  MeTofaMu. [l1asMoXxumuueckue, METAUIypru4eckKue | Jpyrue

yCTPOMCTBa HA OCHOBE INPHMEHEHHS MOIIHBIX 3JIEKTPUYECKUX AyTrOBHIX pPa3psioB H -

QJICKTPOMAruvuTHBIX TIOJICH.

Kunkoctn. Makpockonuueckue cBoicTBa kuakocte. CHIBl B3aUMOJEHCTBHA
MOJIEKYJI. SIBlIeHHE NepeHoca B KUAKOCTAX.

Trepnsie Tena. Kpucrannuueckas pemerka. CUiibsl CBA3M B pelIeTKe. DIEKTPOHHBIH
ras, Mojeib mnoreHiMansbHo Ambl  IllorTtku. 3oHHas Mopenb. IIpoBogHHKH,
TIOTYIIPOBOTHUKH, AUAIeKTpuKku. Pabora Beixona. SIBiieHue CBEpXIPOBOAMMOCTH.

Be[IIECTBO B CHJIBHOM 3JICKTPOMAIHUTHOM I10JI€

Omuccus 3apsXKCHHBIX 4acTHIl € IMOBEPXHOCTH BELICCTBA. OMuccus JJIEKTPOHOB H3
TBEPOOro TeEia. TCpMOBMHCCI/IH, ABTO3JICKTPOHHAsA 3SMHCCHA, (];)OTOE)MHCCI/IH, BTOpHYHAasA
JJICKTPOHHAasA 3MHCCHsA, B3PbIBHAA SMUCCHUA, HOHHAsA SMHUCCHIL.

I"azoBHIit pa3psan. @opmsl paspsaaa B razax. CaMoCTOATENBHBIH U HECAMOCTOATEIBHBIH
pa3psansl. JlaBunubld paspana. 3akoH Ilamena. Ctpumepnas ¢opma paspsjaa, nepexopn OT
cTpuMepa K KaHajibHOU (opMme paspana. KopoHusiii 1 Tierommi paspsaasl. JlyroBoi paspsa.
M3005911MOHHBIE CBOMCTBA Ta30BBIX JUAJIEKTPUKOB. CHIBHOTOYHBIN Ta3oBBI pa3psl B
IUIOTHBIX Cpeax.

ITpoxoxaeHne Toka dYepe3 XHMAKOCTh. IIpoBoauMOCTH 31eKTpoiuTOB. TOINMBHEIE
JeMeHTEl.  TexHudeckwit  anmekTposn3.  [IpoBOAMMOCTE  JKHMAKHUX  HM30JISATOPOB.
JIMoieKTpUYecKue MOTepU. DIEKTpHUIECKas NPOYHOCTh M MPOOOH KUIKUX IUIJIEKTPHKOB.
Pa3psn B xuakocTaX. Y 1apHble BOJIHBI, T€eHEPHPYEMBIE B KOHACHCHPOBAHHOM cpeJie.

[IpoBogHUKH, TBEpPAbIE [IUAJIEKTPUKH, TIOJYNPOBOJHMKA B CHWIBHBIX IOJIAX.
IMpoBogumocts.  KpuonpoBoaumocts.  CBepxmpoBoaumocts.  Odpdexkr  Xomia.
TepMmoanekTprUUecTBO. DJIEKTPHUYECKUI B3pBIB IIPOBOJHHKOB. JIM3JIEKTpUYECKHE TIOTEPH,
JNIEKTPUYECKAs POYHOCTH, IPO0Oi B TBEPAOM AMIEKTPHUKE. IIOBEPXHOCTHEIN paspsi.

CBepXMpoOBOJIMMOCT B IOCTOSSHHBIX M BBICOKOYACTOTHBIX MOMAX. ekt
Meccuepa. OcTaTouyHOE CONPOTHUBIICHHE.

HaxonJienHe H KOMMYTALHS JHePrdy 00/bIIHX MOIIHOCTEH

ITpocTpaHCTBEHHO-BpEMEHHAs  KOHIEHTpanus OSHepruu. CrocoObl  HaKoILIEHHs
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SHEPrHH W THUMBI HaKonuTened. XapakTepUCTUKH HAaKOIUTENEH SHEPruM, CpaBHUTEIILHBIC
XapaKTePUCTUKU Pa3IMYHBIX TUIOB Hakomureneidl. MakcuMmanbHas IUIOTHOCTh DHEPTHH Y
pasTUYHBEIX THIIOB HaKomHTened, (QU3MYECKHe OrpaHWYCHHS Ha IUIOTHOCTH JHEPTUU B
HakoruTeNsgx. CrocoObl Tiepeiayd HEPrUd OT HAKONHUTENeW K Harpyske, ONTHMH3AIHs
nporecca nepeaayn sHepruu. CorjiacoBaHue HEPTrUU pa3IuvHbIX BUIOB.

EMKOCTHBIE HAKOMUTEIU HHEprud. EMKOCTHBIE HAKOIMTEIM JHEPrUHM Ha OCHOBE
UMITYJIBCHBIX ~KOHJAEHCATOpOB. IIpMHIMNBEI NOCTpOEHHS T'eHEpaTOPOB HMITYJIBCHBIX
HampsDKEHWH W TEHEpPaTopoB HMITYJIbCHBIX TOKOB. Kiaccupukanus eMKOCTHBIX
HAaKoONUTENel OJHepruM. 3alura KOHJIEHCATOPHBIX Oarapeil Ha BBICOKYIO JHEPIHIO.
KoMMyTaTOpsl €MKOCTHBIX HaKOMMTENEH 3Hepruu (BaKkyyMHBIE, Tra30BbIe, >KHIKOCTHBIE
pPa3psAAHUKH, pas3psaiHble KOJOHHBI). CXeMBl NO/UKHIa U CHHXPOHHM3AIMU pa3psIHHKOB.
Ocobennoct paboThl KOMMYTaTOpOB B TI€HEparopax HWMITYJIBCHBIX HaNpsXKCHHH W
reHepaTopax UMITYJIbCHBIX TOKOB.

Meroabl popMHPOBaHUS UMITYJIBCOB C IOMOINBIO EMKOCTHBIX HAKOIUTENECH SHEPTHH.
EMKOCTHBICE HakomWTENHM Ha JIMHUAX C PaclpelesieHHBIMH napamerpaMu. llepBuuHbie u
[POMEKYTOUYHbIE €MKOCTHBIE HakKomuTead 3Hepruu. OcobeHHOCTH paboThl €MKOCTHBIX
HAKOIMTENIeH DHEPrMHM Ha JIMHUAX C paclpelesIeHHbIMU NapaMETpaMH B peKHME 3apsaia
(xpaneHus) u pa3psaa.

HccnemoBanne (GU3HYECKUX SBICHUNH IIPU HAKOIUIGHHH M TPaHC(HOPMAIHH
JJIEKTPOMArHuTHOM JHepruu. Dusuyeckue mnporecchl (OPMHPOBAHUA W Pa3BUTHA
3JIEKTPUYECKOr0 pa3psia B ra3000pa3HbIX, )XUIAKHX, TBEPIBIX 1 KOMOUHHPOBAHHEIX Cpelax.
ViapHsle BOJIHBI, WHHIIMAPOBAHHBIE pa3psanoM. TexXHWYeckWe NpPUMEHEHHs paspsaa B
IUIOTHBIX Cpe/iaxX u rase.

DOu3HKA CHILHOTOYHBIX MYYKOB 3APSKCHHBIX YaCTHII

PacnpocTpaneHue CHJIBHOTOYHBIX IIy4KOB B Bakyyme. IIpenensHblii  TOK,
OTrpaHHYEHHBI MPOCTpaHCTBEHHBIM 3apsaaoM. [IpenensHelii Tok AnsBeHa. ®opMupoBaHHe
BUPTYaIbHOro0 Karoja. HeliTpaiu3zoBaHHblH, caMochoKycHpoBaHHBINH mydok. E-cioil.
MarnuTtHas H30/1Hs B JHOAaX ¥ JIMHUAX Mepeaay.

PacmpocTpaHeHHE CHJIBHOTOYHBIX ITy4KOB B IUIa3M€ M rase. DJIEKTpOMAarHUTHBIE
10JIg, BO30y)KJIaeMble My4KOM IMPH MHXEKIHH. PaBHOBECHOE COCTOSIHUE IIyYKa B ILIa3Me.
HecranmonapHas HMOHHM3aIMs NPU HHKEKIWHM IIydka B rasax. 1okoBas HeWTpaiu3aius

my4Ka.

[eHepalys CHJIBHOTOYHBIX JI€KTPOHHBIX H MOHHBIX ITy4KOB. B3pbiBHas sMHccHs B
CWIBHOTOYHOM uoje. KoakCHaJBHBIM JHOJ C MarHUTHOM wu3oJsauuei. CHIbHOTOYHEIE

WOHHEIE JUOMABI - JUOJ ¢ MarHHUTHOW W30JsIMel, peQueKcHBIi nuoJ, THUHY-pe(IeKCHBIH
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AAOMI.

BoiaHB ¥ HEYyCTOWYHMBOCTH B CHJBHBIX ITydKax 3apsOHKEHHBIX dacTull. BoaHel B
XOJIOZHOM cTanoHapHoi mwiasme. [IpogossHbe BOIHBI B XOJIOAHOM Apeiidyromeii miasme.
CobcTBEHHBIE BOJIHBI B CHJIBHOTOYHBIX ITydkaX. BOJHBI NpOCTPaHCTBEHHOIO 3apsna B
3aMarHA4eHHOM ITy4Ke.

DJieKTpocTaTHYecKas 71 3JIEKTPOAMHAMUYECKas HEYCTOWYHUBOCTH BOJIH
MPOCTPAHCTBEHHOI'O 3apsza. [uKn0TpOHHBIH pe30HaHC. HeycroitunBoctu B
MHOI'OKOMIIOHEHTHOM CHCTEME.

M3ydyeHune npoLeccoB [PH IBIKEHAN MHKPO- ¥ MAKPOYACTHIL B JJIEKTPHYECKOM IIOJIE,
CO3JlaHME YCKOpHTENEH MHKPO- W MaKpOuyacTHI| Uil Hay4HbIX M IPUKIAJHBIX IEJNeH,
BKJIIOYAs pa3pabOTKy CHCTEM BBICOKOYACTOTHOIO NMHUTaHMUs, YCKOPSAIOMHUX, GOKYCHPYIOIIMX
M BaKkyyMHBIX CHCTEM, BOIPOCHl AaBTOMAaTH3allMMd YIPaBIECHHS YCKOPHTEISIMH H
JIMarHOCTHKH ITy4koB. HOBBIE TEXHOIOTHYECKHME MPOLECCH C YCKOPHTENAMH MHKpPO- M
MaKpoTeJl, MCClIeI0BaHue AIEKTPOYU3NIECKHX MPOLECCOB B TEXHOJIOTMYECKUX YCTaHOBKAX,
MCIIOJB3YIOLIUX CHIbHBIE TeKTPHYECKHE TIOJIS.

®u3uKa H TEXHHKA YCTPOHCTB HA OCHOBE HU3KOTEMIIEPATYPHOMH IJIa3Mbl

OcobeHHOCTH  (PM3MYECKMX  IPOLIECCOB B HU3KOTEMIIEPAaTYypHOM  ILIa3sMe.
ITna3MOXMMHYECKHE, METAUTYPrHYECKHE U JPYI'He YCTpOHCTBa Ha OCHOBE COBMECTHOIO
MPUMEHEHHS MOIIHBIX

DIEKTPUYECKUX JYTOBBIX paspsAfoB M DJIEKTPOMATHMTHBIX —Iojieid. Pusmka
NPHUAJIEKTPOIHBIX TIPOIIECCOB B CHIIBHOTOUHBIX ITOBBIX pa3psjax.

IIpo6aembl GezonacHoCTH.
I1Ipo6IieMBI SKOIOTHYECKO# COBMECTUMOCTH OMOJIOTMYECKUMH O0BEKTaAMH.

DJIEKTPOMAarHuTHasE ~ COBMECTHMOCTH  3JIEKTPOGHM3UYECKAX  YCTaHOBOK
TEXHOTeHHBIMH 00BbeKTaMu. [IoMeX03aIMIIEHHOCTh CUCTEM Nepeiadyl HHOOpMAIiH.
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