degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO
JupexTop pu3TEeX-IMIKOJIbI
3JIeKTPOHHUKH, JOTOHMKHU U
MOJICKYJISIPHOH QU3UKH

B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: 3HeKTpOI[I/IHaMI/I"IeCKI/Ie CUCTCMbI MOIIHBIX JJICKTPOBAKYYMHBIX HpI/I60p0B
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)PIJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa BaKyyMHOH 3JIEKTPOHUKU

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBui: A.B. KoHHOB, KaH]I. u3.-MaT. HAyK

[Iporpamma obcyxeHa Ha 3aceqannu Kadenpsl BaKyyMHOH anekTpoHuku 29.05.2020



AHHOTANMA

Kypc mocsmeH 31€KTpOAMHAMHYECKHM  CHCTEMaM, IPUMEHSEMBIM B  COBPEMEHHBIX  MOIIHBIX
MEeKTpoBakyyMHbIX — mpubopax CBY. IlpuBeneHbl  OCHOBHbIE  XapaKTEPUCTHKHM  BOJHOBELYIIHX
UIEKTPOJIMHAMUYECKHX 3aMEAIAIOIINX M PE30HATOPHBIX cHCTeM. JlaHbl TMOHSATUS THUIOB BOJH, BHJIIOB
KoseOaHuil, IPOCTPAaHCTBEHHBIX rApMOHMK. Ha mpumepe 3aMeassronx CUCTeM THIIA TPeOCHOK U criMpasen
MPOMWJIIIOCTPUPOBAH pacyeT METOAOM dYacTWuHbIX obnacred. Jlano monstue KCBH B peanbHBIX
BOJIHOBEIYUIMX CHCTEMaxX MU IPHUBEIEHbl IPUMEpPbl CONIACYIOLIMX YCTPOHCTB M YCTPOWCTB BBOZA-BbIBOAA
sHepruu. sl omucaHusi CBOWCTB NMEPUOAMYECKOM LIEMIOYKM CBsi3aHHBIX pe3oHaropoB (LICP) ucmnbs3oBan
METOJ/I JICKOMITO3UITUH, B KOTOopoM sueiika (pe3oHarop) I[CP mpencramieH miecTHNONIOCHUKOM. BBeneHo
MOHATHE T[ACCMBHOTO ULIECTUIIONIOCHMKA oOmero Buzpa. [IpoBegeH cHHTE3 CXeMbl 3aMELICHUS
HICTUIIOIIOCHUKA ABYXIIOJOCHOH CXE€MOW C COCpPElOTOYEHHBIMM IIapaMEeTpaMU ¢ MAaKCUMaJIbHO BO3MOXKHBIM
YHUCIIOM CcTerneHed cBoOoabl. llokasaHa eAMHCTBEHHOCTh TAaKOTO TMpeICTaBlIeHUs. BhiBeZeHbI ycioBus
¢bu3MUeCcKoil peann3yeMoCTH MHPOBOAMMOCTEH CHHTE3MPOBAHHOM CXEMBI 3aMELICHUS IIECTHIIOIIOCHUKA.
[lonyuens! nucniepcoHHBIE U UMIIeJaHCHbIe XapakrepucTuku LICP B aByX mojocax mpo3padHOCTH, a TaKKe
[I0Ka3aHa BO3MOYKHOCTb MOJEJIMPOBaHMs peajbHOIoO comlacoBaHus HeopHopoxHou cexkuuu LICP ¢ yuerom
BBOJIa-BBIBOJIa SHEPTHH M OKOHEYHBIX Harpy3ok. B amckperHoil dopme 3ammcaHo ypaBHEHHE BO30YKICHHS
cekunu LICP HaBeaeHHBIMHU TOKaMHM. J[aHO MOHSATHE HABEICHHOTO TOKA

3agaun JUCIUATIINHEL:

O3HAKOMJICHHE CTYJCHTOB C MPUHIUIAMH (OPMHUPOBAHHUS OBICTPBIX M MEIJICHHBIX BOJH B HANPaBIISIONIUX
cucreMax u BY noneil B pe30HaTOPHBIX CUCTEMAX

B PE3YIBTATC OCBOCHUA ,I[aHHOfI AUCHUIUIMHBI CTYACHTBI JOJIKHBI 3HATh!:

OCHOBHBIC CBOMCTBa Pa3IMYHBIX THUIOB JJICKTPOAMHAMHUYCCKUX CUCTCM, U OPUCHTUPOBATHCA B 00JIacTsaX HX
IIPUMCHCHMUA.

YMeTs:

aHANM3UPOBATh JUCIEPCHOHHBIE CBOMCTBA JJIEKTPOAMHAMHYECKUX CHUCTEM, CBA3BIBATh PACHpPENEIICHN NoIei
CO CTPYKTYpOH (CUMMETPUSIMH) 3aMEUIAIOIUX CUCTEM, IOHUMaTh IIPUHLIUIIBI COIVIACOBAHMS U OpraHU3aluu
BBOJIa-BBIBOJIA SHEPTUH IEKTPOMATHUTHBIX BOJIH.

Bnaners:
MNPOCTEUITIMMU METOIAMH PACYETOB MOJICH U MAPaMETPOB AIEKTPOAUHAMUYECKUX CUCTEM

OcHOBHOE COACPIKAHUC KypCa U3JIOKCHO B CJICAYIOIIUX pa3aciiax:

. AnuHHBIE TUHUK

. BomHoBoas!

. Jlemma Jlopenna

. Ilonblie pe3oHaTOpHI

. [lepnognueckne 6eCKOHEUHBIE 3aMEUISIONINE CUCTEMBI
. I'pebenuarsie 3aMeANIOMINE CUCTEMBI

. 3aMeassonIasi MeaHApPOBask CUCTEMA.

0 NN N bW

. CrinpanpHble 3aMeJISIIOIINE CHCTEMBI.

9. Llenouku cBsizaHHBIX pe3oHaTopos (LICP)

10 Pe3oHaHCHBIA METOJ] U3MEPEHHS XapaKTEPUCTHUK
11. Teopema Pamo-Illoknu

1. leau u 3apauu

eap AUCUMNIMHBI

- OOy4HTH CTYIEHTOB 3JIEKTPOA OCHOBHBIM OBIIEKTPOIAMHAMHYECKHM CHUCTEMaM, NPHUMEHSEMBIM B
COBPEMEHHBIX MOIIHBIX 3JIEKTPOBAKYyMHBIX IPHOOpax.

3agauu AU CHUIIHHBI

- O3HAaKOMJICHHWE CTYAEHTOB C TNPHUHLIUIAMU (OPMUPOBAHUS OBICTPHIX M MEUIEHHBIX BOJIH B
HalpaBIAOMKX cucreMax 1 BU noseli B pe30HATOPHBIX CUCTEMAX.



2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocobeH oCyIIecTBISTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HETOCTATKH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEMCTBUS IO PELIEHUIO 331a4U

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

IIK-1.1 Bnameer  QyHIaMeHTaNbHBIMH  TIOHSTHIMH,

3aKOHaMHU U TCOPUAMU COBpeMeHHOﬁ (1)I/I3I/IKI/I

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMMCAHMSI W MCCIEAOBaHUA TIPOLIECCOB M ABIEHUH B
COOTBETCTBYIOIIUX HAYYHBIX 001aCTIAX

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIIMHBI 00y4aIOIINeCs JOIKHbBI

- OCHOBHBIE CBOMCTBa Pa3IMYHbIX THIIOB J3JICKTPOAMHAMHUYCCKHUX CHUCTEM, U OPUCHTHUPOBATLCSA B

CBOMCTBa SJICKTPOAMHAMHUYCCKUX CUCTCM, CBA3bIBaTh

pacupCaciICHUA IoJIeH co CTPYKTypOﬁ (CI/IMMeTpI/ISIMI/I) 3aMCIJIAIOINUX CUCTEM, IMOHUMATh IMPUHIIUIIBLI
COMIaCOBAaHUA U OpraHu3aliii BBOAA-BbIBOJAa DOHCPIrUH IJICKTPOMAIrHUTHBIX BOJIH.

3HaTh:

001acTAX UX MIPUMECHECHHUS.
YMETb:

- aHaJM3UpOBaTh JHUCIIEPCHOHHBIE
BJIAJIETD:

- IpOCTEHIINMHU METOJAMU PACUYETOB I10JIEH U NapaMeTPOB EKTPOAUHAMUYECKUX CUCTEM.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 JmiHHBIC THHUN 4 6
2 BonHoBozab! 4 7
3 Jlemma Jlopentia 2 5
4 [Tonbie pe3oHaTOpHI 2 5
5 Ilepuonuueckue 0eCKOHEYHbIE ) 5
3aMEIJISIOLINE CUCTEMBI
6 I'pebenvaThie 3amMeNIIAIONINE CHCTEMBI 2 7
7 3amemnstonas MeaHApOBasi CUCTEMa 2 5
8 CrimpanbHble 3aMeUISIFOIINE CHCTEMBI 2 5
9 Henouku ceazannbix pezoHaropos (LICP) 4 5
10 Pe3onaHcHBII METOx U3MEpPEHUS 4 5
XapaKTEPUCTUK
11 Teopema Pamo-Ilokmu 2 5
Nroro gacos 30 60
[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.em.




4.2.

Coneprxanue JUCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 8 (Becennuit)

1. JIMMHHBIC TUHUN

Pacnpenenennple mapameTpsl JUIMHHBIX JUHUK. CucTeMa ypaBHEHHH JUIMHHBIX JUHUHK. PemeHue B
Buzie Oerymux BOJH. XapakTepucTudeckoe comporuieHue. llocTosiHHas pacnpocTpaHeHns,
3aTyxalolue BOJHBL. BXomHOe CONPOTHBICHHE HArpy>KEHHOW [UIMHHOW JWHHUH. 3aKOpOYeHHas
anuHHAs smHu. [IpeacraBieHue oTpes3ka JUIMHHOM JIMHUM YETBIPEXIOIIOCHUKOM B A-dopme.
CryneHuaToe COCAMHEHUE OTPE3KOB AJIMHHBIX JHHUH. CoracoBaHWE AJTUHHBIX JUHUAN C TIOMOIIBIO
YETBEPTHBOJIHOBOTO OTpe3Ka JJIMHHOW JNuHUH. Peanmnsarnus manmuuubeix jguHui B CBY nuamazone -
KOAKCHAJIbHBIE JINHUU.

2. BoirHOBOIBI

BonHOBBIE ypaBHEHUs, pellieHus ypaBHEHHI B Buje Oerymmx BonH E m H Tumos, mocTosHHBIC
pacnpoctpaHenusi, (pa3oBasi CKOPOCTb, TPYNIIOBasi CKOPOCTh, XapaKTEPUCTHUECKOE CONPOTHUBIICHHUE,
KPUTUUYECKAs JAJIMHA BOJIHBL.

3. Jlemma Jlopenma

Jlemma JlopeHnnia, Teopema B3auMHOCTH. B030yxjeHHE BOJHOBOJOB CTOPOHHUMHU HCTOYHHKAMH:
LIEJIAMH CBSA3H, IITBIPEBBIMU AHTEHHAMU, MHAYKTUBHBIMH METIAMH CBs3U. [IpaBuia pacronoxeHus
UCTOYHHUKOB BO30Y)XICHHS B BOJHOBOJIAX. Bo30ykaeHue BOIHOBOIOB CTOPOHHMMH TOKaMH.
VYpaBHeHue BO30OYKICHHUS.

4. Tlonble pe30HaTOpPHI

VYpaBHeHus: TMIoB kojeGaHuil. CIEeKTpbl COOCTBEHHBIX YacTOT. DKBHUBAJICHTHBIE ITapaMeTPhl BHOB
KoJeOaHUi: YacToTa, XapaKTEepPUCTHUECKOE COMPOTUBIECHHE, N00poTHOCTh. Bomuel E TtHma
UWJIMHAPUYECKOTO BOJHOBOAA. TOpOMAANbHBIN pe3oHaTop-peanu3amuss B CBY nguamazone
KoJieOaTeNbHOTO KOHTYpa. BiHsHuHE HOCHKOB Ha mapaMeTpbl pe3oHaTopa M pacipenesieHHe MO
E-tuma. PazHoBHAHOCTH TOpoHMIambHBIX pe3oHaTopoB. Pezonarop Kayuma. /IByx m MHOr03a3o0pHbIe
CBSI3aHHBIE PE30HATOPBI — NX Ha3HAYEHUE.

5. I[lepuoandeckue OECKOHEUHBIE 3aMEIISIONTNE CHCTEMBI

CummeTpun B ieproandeckux cucremax. Teopema dnoke-bnoxa. Pemenne BOTHOBBIX ypaBHEHUH B
BUJE CYNEPIO3ULMH IPOCTPAHCTBEHHbIX TAPMOHMK, UX OTJIMYHME OT THUIIOB BOJH B BOJIHOBOZAX.
Bugpl nepuognueckux 3aMeUISIIOIIMX CUCTeM, HX HaszHauyeHwe. CHHXPOHH3ALUS CKOPOCTEH
3JIEKTPOHHOI'O II0TOKA M IPOCTPAHCTBEHHOM rapMOHHUKHU. OCHOBHBIE XapaKTEPUCTHKH: JUCIEPCUS
MPOCTPAHCTBEHHBIX TaPMOHMK, (Da30Basi U TPYIIOBAs CKOPOCTH CONPOTHBIIEHHE CBS3U (MMIIEAAHC
B3aUMOJICHCTBHUS) C DJIEKTPOHHBIX MOTOKOM. OTinyue OECKOHEUHBIX MEPHOIUYECKUX CUCTEM U
OTPE3KOB PEAIBHBIX 3aMEISIONINX CUCTEM, COAEPIKAINX KOHEYHOE YHCIIO MTEPUOAOB, TPUMEHIEMBIX
B JIaMIiax ¢ OeryIieil BOIHON, HX COTIaCOBaHUE.

6. I'pebeHuaThie 3aMeISIFOIINE CHCTEMBI

OnuHOuHast W COBOEHHAs TIpeOCHKH. YINPOINEHHas CHCTEMa BOJHOBBIX ypPaBHEHHM Ui aHann3a
OECKOHEYHO NIMPOKOW CIBOSHHOUW TpebeHku. Metonm uactuusblx oOmacteid. [lome B kaHame
B3aMMOJICHCTBHS U ToJie Medy 3yOnamu rpebeHkr. BosMoxkHbIE crocoObl CIIMBAaHWS TOJEH Ha
rpannnax. JlucnepcuoHHoe ypaBHEHHE, ero rpadudeckoe (uncieHHoe) pemeHue. CHH(A3HBIA |
npotuBo(a3Hblii BUAbl KoneOanmid. [lonmst cuH(paszHOro W NpoTHBO(A3HOTO BHUJIOB B KaHale
B3aumoyeicTBus. [lons OnMMHOYHON TpeOEHKM Kak YacTHBIA Ciydaid Hpu OSCKOHEYHO OOJBIIOM
KaHase Baumozeiictus. I1oTok MoutHOCTH uepes nomnepedHoe cedenne rpedeHkn. ConpoTHUBICHUS
CBSI3M Ha HYJICBOH MIPOCTPAHCTBEHHOW T'apMOHUKE CHH(A3HOTO THIA. [ peOeHKN KOHEUHOW MIUPHUHBI B
HPSMOYTOJILHOM BOJTHOBOZIE.



7. 3amenmsionias MeaHApPOBasi CHCTEMa

BonHoBBIe ypaBHeHUS Ui OECKOHEYHO WIMPOKOW MEaHJPOBOW IJIMHHUM, PEIICHUE BOIHOBBIX
YPaBHEHU B BHUJI€ MPOCTPAHCTBEHHBIX TapMOHUK. J[MUCIIEPCHOHHOE YpPaBHEHHUE, CONMPOTHUBIICHUE
cBs3U. PasHOBHIHOCTH MEaHAPOBOM CHCTEMbI —TETVIAIOMINANA BOJHOBOJ — OCHOBHAS 3aMEIUISIONIAS
cucTema JlaMt ¢ Oerymieil BOTHOW MM U CyOMIJITUMETPOBOTO JTUania30Ha JIMH BOJH.

8. CHI/IpaJ'IBHBIe 3aMECIJIAIOIINE CUCTCMBbI

Pa3zHOBHAHOCTH CHMpalibHbIE 3aMEAJISIONINE CUCTEM, 00JacTh MpUMeHeHHs. JIeHToYHas cnupaib B
KpyrioM BosiHOBoze. Ilpubnmxkenne OeCKOHEYHO TOHKOW JIEHTBHI. MeTol 4YacTH4YHBIX OOJIacTei:
Pemenue BonmHOBOrO ypaBHeHus MeronoM ®dypbe BHyTpu u BHe cnupaiu. ClIMBaHUE Ha IPaHUIE.
Pa3ppiB MarHWTHBIX MOJICHl HAa MOBEPXHOCTH JEHTHL. JucnepcuonHoe ypaBHeHue. llonst BHyTpu
cnupanu. Ilotok MomHOCcTH 4epe3 nonepedHoe ceueHue cnupand. CONpOTUBIEHUE CBS3U.
[TonocoBbie XapaKTEPUCTUKU CIIUPATBHON 3aMEUIAIONIEH CUCTEMBl. YUeT AUIICKTPUUECKUX OIIOP.
CornacoBanue peajbHBIX CIIUPATBHBIX CUCTEM U BBOABI-BBIBOJIBI SHEPTHU buduispHas coupais.

9. llenouku cBsizanHbIX pe3oHaropos (LICP)

Konctpykmuu  IICP  u  wux  Hazmagenwe. Merton  mexommnosunuu. [Ipencrasienue
HIECTUIIONIOCHUKAaMA.. BbIBOx A-MaTpuIbl IIECTUIONIOCHHKA YEpe3 MPOBOJUMOCTH €r0 BETBEW.
Yucno cremeHeil cBOOOABI IICCTUIIONIOCHUKA OOLIEro BHAA B JBYX II0JIOCAX IPOIYCKaHMS.
JIByXIoymocHass cxeMa 3aMEIICHUSI CHMMETPHUYHOIO IIECTHIONIOCHUKA oOmero Buaa. CuHTE3
[apaMeTpoB LISCTUIIOJIIOCHUKA uepe3 u3BecTHhle (M3 3D pacueroB) 3HaYeHHUs HACTOT OTCEYEK
PE30HATOPHOM M WLIENEBOW MOJOC, YacTOTy II/2-BMAa M XapaKTEPUCTUYECKOE CONPOTUBIICHUE HA
qyacTore 2M-BUjia PE30HATOPHOH MOJIOCHL. YCIOBUS (U3NUECKON peann3yeMocT. BiusHue moreps Ha
JHCTIEPCUOHHBIE XapakTepucThku Oeckoneunoi LICP. mnenancHble XapakTepuCTHKU O€CKOHEUHOM
LCP. A-matpuna HeomHoponuoit cexiuu L[CP, Bxirouaromieil KoHIeBble Harpy3ku. Z-MaTpuiia u
ypaBHeHue Bo30yxaeHus cekuuu LICP HaBeneHHbIMK Tokamu. BiusiHue yria packpblBa ILENIH CBA3H
Ha xapaktepuctuku LICP, cnusinue monoc um ux uHBepcusi. OU3NUECKUil CMBICT MHBEPCUU TIOJIOC.
Tpancpopmanuss LICP B 3amemnsionryto cucTeMy Ha BCTpPEYHBIX IOTHIpSX. Moaudukanuu
BCTPEYHO-ILUTHIPEBBIX 3aMEJISIOLINX CUCTEM.

10. PezoHaHCHBIN METOA U3MEPEHHUS XapaKTEPUCTHUK

Pe3oHaHCHBIN METON M3MEPEHHs NHCIEPCHOHHON XApaKTEPUCTUKU 3aMEeIBIIONUX cucteM. Meton
W3MEpPEHUsT CONPOTUBIEHUS CBs3U. IlorpemHocT MeToq0B. YCTPOMCTBAa BBOJA-BBIBOAA JHEPTHUU.
banounble BbIBOAa 53Heprud. TeXHOJOTMM U3rOTOBJIEHUS 3aMEMJIIONIMX cucTeM. McTouHuku
TEXHOJIOTHYECKOro pa3dpoca napaMeTpoB.

11. Teopema Pamo-Iloknu
Teopema Pamo-Illokiu 0 HaBeIEHHOM TOKE. PENSITUBUCTCKOE YpaBHEHHE ABUKEHUS 3JCKTPOHA B

SJICKTPOMArHUTHBIX MOJIAX.

YacTHble ciayyau pEIICHUS YpPaBHEHUS [BIKEHHS JJIEKTPOHA B CTATUYECKUX JIIEKTPUYECKOM H
MarHuTHOM noJisix. OCHOBHBIE U/I€U OPraHMU3aIMK YHEProoOMEHa MEX/1y IEKTPOMAarHUTHOM BOJIHOM
3aMeIISIONICH CTPYKTYPBI M SJIEKTPOHHBIM TOTOKOM. Kitaccudukanuus THIIOB B3aUMOJEHCTBUH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yueOHas ayIuTopusi, CHaOKEHHas! TPOEKTOPOM, SKPAHOM, TOCKOH
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa



Jluteparypa BblgaeTcs cTyaeHTaM Ha Kadenpe.

1. Cobenun H.I1., MumoBanoB O.C. TexHuka CBEpXBBICOKUX 4acTOT, MockBa: DHeproatomusaar, 2007
2. Jle6enen. 1. B. Texuuka u npudopsr CBY, T 2, M.: Beicias mkona, 1972

3. Tpy6euxos . U., XpamoB A.E. JIekiun 1o cBepXBbICOKOYaCTOTHON 3JIEKTPOHUKE A1 Hu3uKoB, T.1,
T.2, M..®U3MATIJIUT, 2000

JomnonHurensHas aureparypa
Jluteparypa BolgaeTcs cTyaeHTaM Ha Kadenpe.

1. Jlomyxun B.M.. Bo30ykaeHue 3JeKTpOMarHUTHBIX KOJIeOaHUH U BOJTH 3JIEKTPOHHBIMH TOTOKAMH,
M.: TocymapcTBeHHOE U31aTENbCTBO TEXHUKO-TEOPETUUECKON TuTeparypsl, 1953

2. Jlroucenn VY. U. CBa3aHHbIC U TapaMeTpUUECKHE KoJIeOaHHsI B AJIEKTPOHHBIX ITOTOKaX, M.
WNnoctpannas nuteparypa, 1963

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

HE NPEeNyCMOTPEHBI.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydYarolmMi JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTAaTe U3YyUYCHUA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
YMETb NPUMCHATD IMOJYUYCHHBIC 3HAHUSA IJIA PCIICHUA pa3IMYHbIX 3aa4v.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSTENIEHOM PaboThI CTY/IEHTA.

CamocrosiTesbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4ueOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX [UIs
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, MpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— MOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIEW U MPOMEXYTOUYHON aTTECTALUH.

[loka3zarenem BiajgeHHs MaTepHajoM CIYXXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHM4YECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YCHHS OTICNBHBIX TEM, BOINPOCOB, CleXyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTelto.

Bo3MOXeH NpoMeXyTOUHBINH KOHTPOJIb 3HAHUHM CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMaTHKOW 3aHATUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa BaKyyMHOH 3JIEKTPOHUKU

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

PaszpatGoTunk: A.B. KoHHOB, KaH. (u3.-MaT. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCymiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a4U

[MK-1 CriocoGeH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

I1IK-1.1 Bnameer  yHmameHTambHBIMH
3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

I[IK-1.4 VYmeer cTpOoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynprare u3yueHHMs IUCHUIUIMHBI «ODJIEKTPOAMHAMUYECKHE CHCTEMBl MOIIHBIX 3JIEKTPOBAKYYMHBIX
puOOPOB» 00YyUAIOLIUICS JOIKEH:

3HAThb:

- OCHOBHBIC CBOWCTBA pa3jIMYHBIX THUIOB OJJIEKTPOIAMHAMHYECKHUX CHUCTEM, M OpPHUEHTHPOBATHCS B
00nacTaX UX NPUMEHEHHS.

YMeThb:
- aHaNM3UpOBaTh  JUCIEPCHUOHHBIE CBOHCTBAa  JJEKTPOJMHAMUYECKHMX  CHCTEM,  CBSI3BIBATh
pacnpeneneHus nojae co CTPYKTypol (CUMMETPUSIMH) 3aMEUIAIOIMX CUCTEM, IOHUMATh IIPUHLIUIIBI
COIVIACOBAHMS U OPTaHU3ALMH BBO/IA-BBIBOJIA SHEPTUH SIEKTPOMArHUTHBIX BOJIH.

BJa/IeTh:

- MPOCTENIMMHU METOAAMH PACUYETOB MOJEW U MapaMeTPOB IEKTPOAUHAMUYECKUX CHCTEM.
3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

B nensx npoBeneHHs TEKYLIETO KOHTPOJIS YCIEBAEMOCTH MPEAYCMOTPEH KpPaTKHM OMpoc Mo TeMaM
MpEenyayIEro 3aHsATHUsI.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Bonpocs! k auddepeHunpoBaHHOMY 3a4eTy:

1. VYpaBHeHuwe IWHHBIX JWHUH. Pemmenne B BuJe OerymuX BOJNH. XapaKTEPHCTUYECKOE
COMPOTHUBIICHUE JIMHUM, TMOCTOSIHHAS PACIpPOCTPAaHEHHA. BXoqHOE CONpOTHBIEHHE JMHUHA KOHEYHOH
JUTMHBI ¢ Harpy3koi. CornacoBaHue JIMHUN, KO3()(OUIMEHT OTpaXKeHUs

2. BonHOBOABI NpAMOYTONbHOTO ceueHus. BonmnoBoe ypasHenue. Tunsl BomH E u H. Jlucnepcuonnoe
ypaBHEHHE. XapaKTEPUCTUYECKOE COIIPOTUBIICHHE BOJIH.

3. Jlemma Jlopenna. Teopema B3aUMHOCTH.

4. llepumopnyeckue OECKOHEYHBIE  3aMEMJSIONIME  CcHUCTeMBl. Teopema ®noxe-bnoxa.
IIpocrpancTBeHHble rapMOHUKU. OTIATHYNE TUIIOB BOJIH OT IPOCTPAHCTBEHHBIX FAPMOHUK.

5. JlucniepcuoHHOE ypaBHEHHUE IpeOeHYaTON 3aMeIISIONIeH CHCTEMBI.
6. 3amenmsronias MeaHaApoBas cucrema. J{ucrepcCuoHHOE ypaBHEHNE.
7. CriupasnbHble 3aMeJUISIIOIUE CUCTEMBL. JJuciepcoHHOE ypaBHEHHUE.

8. Tlonmble pe3oHaTopbl. Buabl koneOaHwii. XapakTepuCTUKUA BHJOB Kosebanuil. BozOyxnenue
PE30HATOPOB.

9. Lenouku cszanHbix pe3oHaropoB (LICP). IlpencraBieHue pe3oHATOPOB LIECTHUIIONIOCHUKAMH
obmero Buza. CHHTE3 MapaMeTpoB IIECTHIIOIIOCHUKA 3aMEIICHHS.

10. YpaBHeHue B030yXKICHUS IIETIOYKH CBSI3aHHBIX PE30HATOPOB.
11. Teopema Pamo-1llokmu
12. Pe3oHaHCHBIN METO U3MEPEHHUS XapaKTEPUCTHK IEKTPOIUHAMUUECKUX CHCTEM.




Kpurepun onennBanus
Onenka ormuyHo 10 OamoB - BBICTABJISIETCSl  CTYIEHTY, [IOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 00OCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka omm4yHO 9 0amoB -  BBICTAaBISIETCS  CTYAEHTY, IOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW MpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka ommyHO 8§  GasnoB - BBICTaBJSIETCA CTYIACHTY, IIOKa3aBLUIEMYy BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEHICHUH KOHKPETHBIX 3a1ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomo 7 6aJoB - BBICTABISIETCA CTYACHTY, €CIIM OH TBEPJO 3HAET Marepuaj, 'PaMOTHO U IO
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopouro 6 6ajoB - BHICTABISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepual, IPaMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomo 5 6anoB - BBICTABIISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MarepHall, rpaMOTHO
U 10 CYIIECTBY HM3JIaraeT €ro, yMeeT NPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIONyCKaeT B
OTBETE WJIM B PELLICHUH 33a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
OneHka yIOBIETBOPUTENIHHO 4 Oajia - BBICTABISIETCS CTYACHTY, IMOKa3aBIIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpPaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3JieNibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
OneHka yIOBIETBOPUTENHHO 3 0Oana - BBICTABISIETCS CTYACHTY, IMOKa3aBIIeMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHUH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B HM3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUIS JaJIbHEHIIEro o0y4eHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOU CUTYalHH.
OneHka HEYIOBIIETBOPUTENHHO 2 Oana - BBICTABISIETCA CTYIEHTY, KOTOPBIM He 3HaeT OoJbLIeH yacTu
OCHOBHOTO COJEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmUOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MIPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OneHka HEyIOBIETBOPUTENbHO | 0an - BBICTABISIETCS CTYIACHTY, KOTOPBIH HE 3HAeT OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIMycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIOBBIX MPAKTHUYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

ITpu npoBeneHnn ycTHOTO AN (HEpeHINPOBAHHOTO 3a4eTa CTyIeHTy AaeTcst 40 MUHYT Ha IOATOTOBKY.



