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)

10 JMCHMILIMHE: DJIeKTpOHHAs ONTUKA MHTEHCUBHBIX Ty4YKOB B pubopax CBY
110 HANIPABJICHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: ®u3nKa MEPCHEKTUBHBIX TEXHOJIOTHUIN: JIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU

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

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 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

Kpr MOCBALICH MCTOAAM paCuCTa 3JICKTPOHHLIX IMYHICK U q)OKYCPIpy}OI]_[I/IX CUCTCM, BJICKTPOHHLIX ITYYKOB C
BBICOKMMH 3HAYCHUAMMU IICPBCAHCA.

3agaun JUCIUATIINHEL:

O3HAaKOMJICHHE CTYJCHTOB C OCHOBHBIMHU TOHSATHSMH 3JCKTPOHHOW ONTHKH WHTCHCHBHBIX 3JCKTPOHHBIX
MYYKOB M TIAPaKCHAILHBIMH METOJAMU pacueTa CXOMSIIMXCS OJICKTPOHHBIX IMOTOKOB B MAarHUTHBIX
(hOKyCHPYIOIIHX TIOJISAX

B pesynbrare ocBOCHMS TaHHOW MTUCIIUTUTHHBI CTY/ICHTHI JOJDKHBI 3HATh:
OCHOBHBIE TIOHATHS IEKTPOHHOW ONTHKU MHTCHCUBHBIX ITYYKOB U THIIHI JJIEKTPOHHBIX ITYIIICK.
VYMeTs:

o TCXHUYCCKOMY 3aJaHHUIO Ha IMYYOK pACCUUTAThb T'COMCTPUIO SHGKTPOHHOﬁ OymKW W MOATBCPAUTH 3THU
pacyueThbl YUCJICHHBIM MOACIMPOBAHUEM.

Bnaners:
MapakCHaIbHBIM METO/IOM aHAJIM3a MHTEHCUBHBIX 3JIEKTPOHHBIX MTyYKOB

OcHOBHOE cofiepykaHHe Kypca U3JI0KEHO B CIIEIYIONINX pa3/ienax:

. [Ipeamer aIIeKTPOHHON ONTUKH

. @OKyCUPYIOIIUE CBOMCTBA NIEKTPUUECKUX U MArHUTHBIX ITOJIEH

. Cucrema ypaBHEHMH ITyyka B aKCHaJIbHO-CUMMETPUYHOM MAarHUTHOM I10JI€

. [Iymxka [Iupca ¢ npsSMOIMHENRHBIM IIyYKOM

. Cxonsimyecs 3J1eKTPOHHbIE ITy4KH

. @okycupyoLe MArHUTHBIE CUCTEMBI

. CornacoBanue napamMeTpoB MK U MarHUTHON (POKYCHPYIOILIEH CHCTEMBI.
. MII®C

9. Kontyp myuka B MIIDC. YpaBuenue Marse.

0 3O L AW~

10 KomniekTop 31eKTpoHOB

11. BiusiHME TEIUIOBBIX CKOPOCTEH JIEKTPOHOB HAa (POPMHUPOBAHUE ITyUKa
12 MHoTOIy4YeBbI€ My4YKH U MYIIKH

13. YucneHHble METOABI MOJECITHMPOBAHUS HIEKTPOHHO-ONTUYECKUX CUCTEM.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

- 00y4YHTh CTYAEHTOB METO/IaM PacueTa MEKTPOHHBIX MyIIeK U (POKYCHPYIOIIUX CUCTEM, IEKTPOHHBIX
ITyYKOB C BBICOKHMH 3HAYEHHUSIMU IIEPBEaHCA.

33]13‘[]([ JAUCHUIIINHBI

- O03HaKOMJIEHUE CTYIEHTOB C OCHOBHbIMM IIOHATUSIMM JIEKTPOHHOW ONTUKU HHTEHCUBHBIX
UIEKTPOHHBIX NYYKOB M NMapaKCHAIbHBIMU METOAAMH PACUETa CXOAAIIUXCSA JIEKTPOHHBIX MOTOKOB B
MarHUTHBIX (POKYCHPYIOIIUX HOJISX.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIIUHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocobOeH oCyIIecTBISTh ITOUCK, VYK-1.1 AnanusupyeT 3aaady, BB 3Tallbl €€ PelIeHus,
KPUTHUYECKUI aHAN3 U CHHTE3 HHPOpMAInK,  |ACHCTBHSA 110 PENICHUIO 3a/1a4K

HPUMEHSATh CUCTEMHbIN MOAXO 1ist pemieHuss  |YK-1.3 PaccmarpuBaeT pasid4HbIC BapHAHTHl PELICHUS
IMOCTABJICHHBIX 3a1a4 3a3J1a4d, OLICHMBACT UX NPECUMYIICCTBA U HEOCTATKHU

ITK-1 Crioco0eH miaHupoBarh U MPOBOIUTD IIK-1.1  Bnameer  ¢yHIaMEHTAJbHBIMH  TOHSTHSAMH,
Hay4HBbI€ DKCIIEPUMEHTHI (B N30paHHOM 3aKOHaMHU U TEOPUSMHU COBPEMEHHOM (pU3HKU




npeaMETHOH obnacty) u (unn) teopetndeckue |[IK-1.4 VYmeer CTpOUTh MareMaTHYeCKME MOJEIH Ui
(aHanMMTHYECKUE U UMHUTAIIMOHHBIC) OMHCAHUS W WCCICJIOBAaHUS TMPOIECCOB M SBJICHUH B
HCCIICIOBAHUSI COOTBETCTBYIOIINX HAyYHBIX 00JACTIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOIKHEI
3HaTh:
- OCHOBHBIE MOHSTHS 3JICKTPOHHON ONTUKHA UHTEHCUBHBIX ITYYKOB U TUIIBI 3JICKTPOHHBIX MYIICK.
YMETb:

- 10 TEXHUYECKOMY 3aJIaHUI0 HA MYYOK PACCUMUTATh FCOMETPUIO AICKTPOHHOU MYyUIKH U HOATBEPAUTH
3TH pacyeThl YUCICHHBIM MOJIETHPOBAHUEM.
BJIAJIETh:

- [NIapaKCUAJIbHBIM METOAOM aHaJIn3a UHTCHCUBHBIX J3JICKTPOHHBIX ITYYKOB.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbI (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKOCTh O BUJaM YUeOHBIX 3aHATHIM, BKIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.
No Tema (pazmern) TUCITUTUTHHEL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 [IpenmMer aeKTpOHHON ONTUKHU 2 5
) DOKyCUPYIOLLHE CBOVFICTBa ) 5
ANIEKTPUUYECKUX U MATHUTHBIX MOJIEH
3 bpunnrosHOBCKUI TOTOK 2 5
4 Ilymka Ilupca ¢ nOpAMOIMHEHHBIM 2 4
IIyYKOM
5 Cxopsmuecs 3MeKTPOHHbIE TyYKH 2 4
6 @oKycHpYIOIIUE MATHUTHBIE CHCTEMBI 4 5
7 ComacoBaHue napaMeTpoB IYLIKU C 4 5
MarHUTHBIM TI0JIEM
8 MII®C 2 5
9 KomnexTop 31eKTpoHOB 2 5
10 Bnusaue TEIUIOBBIX cKopocTei ) 5
3JIEKTPOHOB
11 MHorosyueBble MyUIKd 2 5
12 |®a3o0BbIii 00bEM MydKa 2 5
13 UucneHHble METOAbl  MOJEIUPOBaHUS ) )
3IIEKTPOHHO-ONITHYECKUX CHCTEM
Hroro yacos 30 60
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszaeiam)
Cemectp: 7 (OceHnuii)

1. TIpeaMet 3MeKTPOHHOU ONTUKU




[Ipenmer sneKTpOHHON ONTHUKH: (POKYCHPOBKA M CONPOBOXKIACHHE. AHAJIOTMU M PA3IHUUS MEXKIY
ONTHUKOI CBETa M OINTUKOW 3NEeKTPOHOB. MIHTEHCHBHBIE >NeKTpOHHbIe mydku. Ilepseanc. Cxema u
COCTaB OJHOIY4EBOH 3MeKTpoHHO-onTH4ecKoi cuctembl CBY npubopa.

Jnunaa BonHb! Jle-Bpoinist 37€KTpoHa M CpeqHEEe pacCTOSHHE MEXAY JIEKTPOHAMM B IUIOTHBIX
mydykax. OTCyTCTBHE HEOOXOIMMOCTH KBAHTOBO-MEXAHHYECKOIO OMNHCaHHA. PensTuBHCTCKHE
YpaBHEHUS ABMKECHHS DJIEKTPOHA B CTATUYECKHUX AIEKTPUUYECKUX U MAarHUTHBIX MOJSIX. [loTeHnmansl
peanbHbIX MyukoB B MomHoW CBY anexTpoHmke mydkoB, oTHomieHue v/c. Korma HeoOxoaumo
YUUTBIBATH PENIATUBU3M?

Buabl 27€KTPOHHBIX IYYKOB: AaKCHAJIbHO-CHMMETPHYHbBIE CIUIOIIHBIC M TOJbIE, ITyYKH
NPSMOYTOJILHOTO M DJUTMIITHYECKOTO CEUEHHS, MHOTOJYYEBbIC IMy4YKH - OONACTH HMX NPHUMEHEHUSI.
OCHOBHBIE XapaKTEPUCTUKHU IEKTPOHHOTO ITy4Ka.

Pemienne  HEpeNATUBUCTCKOTO  ypaBHEHHUSl [BIKCHHS OJIeKTpoHa 0Oe3 ydera  moseid
[IPOCTPAHCTBEHHOI'O 3apsja B CTATUYECKUX ODJIEKTPUYECKMX M MarHuTHbIX noisx. Ilpumepst
TPaeKTOPHUH.

2. q)OKYCI/Ip}IIOH_II/Ie CBOMCTBA QJICKTPUYICCKUX U MAIrHUTHBIX moJei

q)OKYCI/Ip}IIOH_[I/Ie CBOICTBa QJICKTPUYCCKUX U MAIHUTHBIX IIOJICH. HeKOTOpLIe MPpUMCPHI.

HapaKCI/IaJ'IBHLIC AKCUAJIbHO-CUMMCTPUYHBIC ITYYKH. HapaKcnanLHoe HpI/I6J'II/I)KCHI/Ie JUIs1 KOMIIOHCHT
AKCUAJIbHO-CUMMETPHUYHBIX DJICKTPUICCKUX U MAIrHUTHBIX MOJICH.

VYpaBHEHUS IBUKEHUSA B LIMJIMHAPUUECKOH CUCTEME KOOPAUHAT.

[IpocTpancTBeHHBIN 3apsa B UWiIMHApUYecKuX Iydkax. KoHtyp mydka B TpyOe npetida. BrnusHue
HauaJlbHbIX ycnoBui. Kpoccosep. YHuBepcasibHast KpUBasl pacIIUPEHUs ITyyKa I0J JEHCTBHEM CUII
MIPOCTPAHCTBEHHOIO 3apsA/a.

[IpoBucanue noreHyana B UUIMHIAPUIECKUX MyUYKax.

[IpenenbHbIN TOK B HWIMHAPUIECKOM TpyOe C 3aJaHHBIM OTHOLICHHUEM IMaMeTpa K JJIHHE.

3. BpuLII03HOBCKUI MTOTOK

OJNEeKTPOHHBIM My4YOK B OAHOPOAHOM MarHuTtHOM mone. Cucrema ypaBHeHuil. Teopema bymia.
VYroBasi CKOpOCTb IEKTPOHA. YpaBHEHUE KOHTYpa My4yKa B MArHUTHOM 1ojie. CTeneHb SKPaHUPOBKH
Karoza.

[Tyuox nocrosiHHOrO MUamerpa. [lynabcanuu mydka: aMIUIMUTYa U JUIMHA BOJIHBI ITyJIbCALUH.
BpuinrosnoBckuit moTok. HeOpHiLto HOBCKHIA PaBHOBECHBIN TIOTOK.

4. Tlymxa [1upca ¢ TpIMOTHHEHHBIM TyYKOM

[Tymxka [Iupca ¢ npssMOnMHENRHBIM Iy4KoM. Pacripenesenre NoTeHIHAIIOB.
®opma (HOKyCHPYIOIINX IEKTPOAOB B MIPAKTHUECKUX KOHCTPYKIIHSX.

AHOI Kak pacceuBaromias JuH3a. Bnusaue nuamerpa otBepctud. IlepBeanc mymku Ilupca —
CBOWCTBO TOJIBKO FT€OMETPHUH MYLIKH (OTHOLICHHUS Paguyca KaToa K PacCTOSIHUIO IO aHOAA)

[Tymxa IIupca ¢ npAMONTMHEHHBIM IOTOKOM B OTHOPOAHOM MarHWTHOM IIOJIE.
[Ipumep pacuera HoKycHpyIOIIETO MATHUTHOTO MOJISI.
Henocrarku mymku [upca ¢ npsimonnHeitHbIM oToKOM. O0NacTh UX MPUMEHEHHS.

5. Cxonsmuecs 3MeKTPOHHBIE MTyYKH

Cxopsiyecss SNMEKTPOHHBIE MyYKM — MX IpeumyniectBa Kommpeccust mydka: 1O IUIOIIagu H
JIUHEWHAsT KOMIpeccHs. XapaKTepHbIE BEJIWYMHBI KOMIIPECCHH IYYKOB B PEAIbHBIX KOHCTPYKLHUSAX
MYIIKH B 3aBUCHMOCTH OT IIepBeaHca IydKa.

[Mymka ITupca chepudeckoro Tumna, GopMUPYIOIIasi CXOASIIUICS TOTOK. [1oNHBI TOK cdepruiecKoit
nymkd. @ynknus JIsHrMropa.

DJNEeKTPOHHBIA KOHMYECKHUH Iy4OK, (OpMHUpPYEMBIH 4acThio cdepudeckodl mosepxHocTH. [lymika
[Tupca. @opmMsl peasbHbIX NEKTPOAOB. BiiusiHUE OTBEPCTHS B AaHOE.

DJIEKTPOHHBIE MYIIKU CO CXOASLIMMUCS EKTPOHHBIMH MyYKaMU C BBICOKMM MHKPOIIEpBEaHCOM (>
1). Abepparuu.



[IpakTuueckass KOHCTPYKLHS 3JIEKTPOHHOM mymiku ¢ HanpsokeHueM 1o 10 kB. CocraB u marepuaisl
KOHCTPYKUMHU. APMHUPOBKA MYIIEK

6. ®oKyCHUPYIOIIME MATHUTHBIE CUCTEMBI

q)OKYCI/Ip}IIOH_II/Ie MArouMTHBIC CHCTCMbI: COJICHOU[bI, OJHOIIOJAPHBIC TIMOCTOAHHBIC MAIrHUTEHI,
PCBEPCHBIC MArHUTHBIC CUCTEMBbI HA ITOCTOAHHBIX MarHuTax.

MarnautHoe monie cojeHouaa. BiusHue MarHUTHOTO 3KpaHa (MOJMFOCHOTO HAaKOHEYHHKa). [ 'aneTHas
KOHCTpYKUUs. TerioBble MOTEPU B COJCHOUAAX.

B—KpI/IBBIG JKCJIC3HBIX MAIrHUTHBIX 9KPAHOB. Biusane OTBepCTI/Iﬁ B OKpaHax.

MarauTHoe II0JIe IIOCTOSHHBIX MAarHHTOB: “HOI[KOBa”, KOHLHCBOﬁ Marout ¢ MOpoadO0JIbHO
HaMaramni€¢HHOCTBIO, KOJIBLIEBOM MarHuT C paHHaHBHOﬁ HaMaramn4€HHOCTBIO.

MarHuTHOE 110J1€ B PEBEPCHBIX MarHUTHBIX CUCTEMAX Ha IIOCTOSHHBIX MarHUTaX
7. ComtacoBaHu€e NapaMeTpoB IYLUIKU C MAarHUTHBIM [10JIEM

CornacoBanue nmapamMeTpoB IyIIKH U MAarHUTHON (POKYCHPYIOIIEH CHCTEMBI.
Pacuer “npotuB TeueHna”. YIpOIIEHHBIN pacyer.

8. MII®C

Ob6nacte mpumenenuss MIIDC. Tlone oraenvHOW stueiiku MIIDOC. MIIDC coBMeleHHOTO u
HecoBMelIeHHOro TUoB. Dokycupyroliee AeHCTBUE MEPHOANIECKOTO MATHUTHOTO TOJIA.

Koutyp myuka B MIIDC. VYpaBuenue Marbe. Koutyp myuxa B MIIDC. 3oHBI ycToi4YHBOCTH
(pemienne ypaBHeHHs Marbe). 3aBUCHMOCTh TOKONPOXOXKACHUS ~ OT aHOJHOTO HampsHKEHUS.
TpyOuatble snekTpoHHbIC TyyKH. [TyIKy MarHeTpoHHOTO THIIA.

9. KomnexTop 21eKTpoHOB
Konnexrop anexkTpoHoB. TerioBoil peskuM U npeenbHbIe yAelIbHbIe TEIUIOBbIC HarPy3KH.
Koncrpykuun xomiekropos. Cucrema oxiaxkaenus. Pacxon oxnaxnaromieit xunkoctu. ObecnieueHue

OTCYTCTBUS JIOKaJbHbIX HeperpeBoB. Kosuiekrop B crarudeckoM pexume. Kosiekropel ¢
peKynepanuei JHEpruH.

10. BiiusiHue TEmIoBbIX CKOPOCTEN NEKTPOHOB

BiisiHUE TETUTOBBIX CKOPOCTEH 3IEKTPOHOB Ha (POpMUpOBAHHUE ITyUKa.

[lepepacripeneneHiie IMIOTHOCTH TOKAa B CXOASIIMXCS ITy4Ka (BIUSHUE TEIUIOBBIX CKOPOCTEH U
KpalHUX TPaeKTOpUH).

Pacnipenenenre MIOTHOCTH TOKa MO CEYCHMIO MMyYKa HA KaTO/E W B OOJIACTH MYIIKH B MPAKTHYECKUX
KOHCTPYKUUSAX.

11. MHoOrosy4€eBbIE MyLIIKN

MHOFOJ'Iy‘leBLIC MymKUu — 0COOCHHOCTHU KOHCTPYKIIUH. q)OKYCI/IpOBKa MHOT'OJIYYCBBIX IIOTOKOB B
PCBEPCHBIX MAIrHUTHBIX IMOJIAX.

12. ®a3oBbIil 00bEM myUKa

Teopema Jlnysuuis. Coxpanenue ha3zoBoro o0bemMa. IMMHUTAHC JIEKTPOHHOTO MyYKa.

13. UncrieHHBIE METO/IbI MOJICIUPOBAHHUS YIEKTPOHHO-ONITHYECKUX CUCTEM

YucneHHble METO/IbI MOJIECIMPOBAHUS CAaMOCOIVIACOBAaHHBIX MMOJICH M My4YKOB B ITymKax. [Ipumeps

MOACIIUPOBAHUA B TPCXMCPHBIX IMAKETAX MPOTrpaMM. Bausane AUCKPCTHOCTH MO,I[CJIeﬁ.
ComnocTaBieHre YUCICHHOTO U MapKCHUaJIbHOI'O MCTOJ0B pacycTa.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTuTopusi, CHaOKEHHASI TPOEKTOPOM M SKPAHOM, JOCKOM.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
Jluteparypa BblgaeTcs cTyqeHTaM Ha Kadenpe.

1. Ansmosckuii U.B. “OnexTpoHHbIE MyYKH U 3JeKTpoHHbIe ymku. M: Coetckoe Panuno, 1966
2. Monoxosckuii C.1., CymkoB A.Jl. UHTeHCHBHBIE 3JIEKTPOHHBIE U MOHHBIE TTyYKH, M.:
OHeproaromm3aar, 1991

JomnonHurensHas auTeparypa
Jlureparypa Bbl1aeTcs CTyA€HTaM Ha Kadepe.

1. CymxoB A.Jl. Bakyymnas snexrponuka, CII6.: Jlans, 2004

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

HE NPEeNyCMOTPEHBI.
9. Metonu4yeckne yKkazaHus JJIsl 00y4AIOIIMXCH 10 OCBOCHUIO M CHUILTHHBI (MOXYJIs)

CTyneHT, W3ydYaromMi JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrare M3ydeHUs IUCLHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSATH [10JIyUEHHbIE 3HAHUSA JJIs1 PELICHUS Pa3IM4HbIX 3a/ady.

VYenenHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, IPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITENIEHOM PaboThI CTY/IEHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOATENBHOTO U3yUEHUS;

— pelueHue 3aaad, peAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTAIUH.

[lokazarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHM4YECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOINPOCOB, ClEIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTelto.

Bo3MOXeH MpoMeXyTOUHBINH KOHTPOJIb 3HAHWUHM 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: 7 (oceHHuil) - JluddepeHpoBanHblii 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-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

[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 pesynbrare u3ydeHus MTUCHUIUIMHBI «DJIEKTPOHHAS ONTHKA WHTEHCHBHBIX Iyd4koB B mpubopax CBY»
00yJaroIuics JTOIDKEH:

3HATh:
- OCHOBHBIE NTOHATHS 3JIEKTPOHHOMN ONTHKH MHTEHCUBHBIX ITYYKOB M TUIIBI dJIEKTPOHHBIX MyIIEK.
yMeTh:
- IO TEXHHYECKOMY 3aJJaHUIO HA ITyYOK paccyuTarb F€OMETPHUIO IEKTPOHHON MYIIKH W IMOATBEPAUTH
9TU pacyeThbl YUCIIEHHBIM MOJAEIMPOBAHUEM.
BJIaJeTh:
- IapaKCHUaJIbHBIM METOZOM aHAJIM3a UHTCHCUBHBIX 3JIEKTPOHHBIX IIy4YKOB.

3. IlepeyeHb THNOBBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

B mensx Tekyliero KOHTPOJIs YCHEBAEMOCTH IPEAYCMOTPEH KpaTKUil OIpoC CTYAEHTOB II0 TEME
MPENBIAYIIETO 3aHITHSL.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

Bonpocs k quddepeHnmpoBaHHOMY 3a4eTy:

1. KoHCTpyKIIMH 37€KTPOHHO-ONTUYECKUX U JIEKTPOAUHAMHUYECKUX CUCTEM COBPEMEHHBIX MOILHBIX

3JIEKTPOBAKYYMHBIX TPHOOPOB.
2. CoBpeMeHHbIE cHCcTeMBbI (POKYCHPOBKHU HJIEKTPOHHOTO ITyYKa B MOLIHBIX IPUOOpax.
CUCTEM Ha

3. Hcnomnp3oBaHue (I)OKYCI/Ipy}OH_[I/IX MAarauTHBIX IIOCTOAHHBIX  MArHuTax aJid

TPaHCIIOPTUPOBKU 3IEKTPOHHOTO ITyUKa.

4. IlpoextupoBanue (Goxycupyromeid MarHuTHON CHCTEMBI Ha KOJIBLIEBBIX MAarHUTax C YHUIIOISIPHBIM
(OKYyCHPYIOIIMM MarHUTHBIM TIOJIEM.

5. Pacuer BenmuuHbl (oKycupyromero mons bpuwuirosHa UIs  TPaHCIIOPTHUPOBKM IMydyka B
MHOTOJIy4€BOM KJIUCTPOHE.

6. BHyTpeHHsIs M BHEILHAA 337a44 CUHTE3a JIEKTPOHHOIO IIyYKa.

7. BbIBOI NapakCUalIbHOTO YPAaBHEHUS BHYTPEHHEH 3a1add CUHTE3a OJJIEKTPOHHOIO IIyykKa B
KPVBOJIMHEWHBIX OPTOTOHAJIBHBIX KOOpPINHATAaX.

8. BriBoz ypaBHEHHs BHEIIHEH 33/1a41 CUHTE3a AJIEKTPOHHOIO ITyYKa B MApaKCHAIBHOM MPUOIMKEHUH.

Kputepun oniennBanus

Onenka ommuyHo 10 OamoB - BBICTABJISIETCSL  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, IITyOOKHE 3HAHMSA Y4eOHOM NpOrpaMMbl JUCHUIUIMHBI, MPOSBISAIOLIEMY
HWHTEpeC K JJaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
INPUMEHATh X Ha NPAaKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.




Ouenka omm4yHO 9 OamoB -  BBICTAaBISIETCS  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommyHO 8§  GasnoB - BBICTaBISIETCS  CTYHAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEOUETAMH.

OHGHKa XOpouIo 77 0aNoB - BBICTABIIAETCS CTYACHTY, €CJIM OH TBEPAO 3HACT MATCpUall, rpaMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJTYUCHHBIC 3HAHUA HaA IPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopouro 6 6ajoB - BBICTABISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepua, IPaMOTHO U IO
CYILLECTBY M3JIaraeT €ro, yMeeT NPUMEHATh MOJIYyYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOopo1Io 5 0alloB - BBICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MATCpUall, I paMOTHO
1 IO CYHIECTBY HU3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OreHka yIOBIETBOPUTEIBHO 4 Oajla - BBICTABISICTCS CTYICHTY, IMOKa3aBIIEMY (parMeHTapHBIH,
Pa3pO3HEHHBI XapaKkTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TIPOrPAMMHOTO Marepuala, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3zeibl y4eOHON HpPOrpaMMbl, HEOOXOAMMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yIOBIETBOPUTEIBHO 3 0ama - BBICTABISICTCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW ITOCIEeIOBAaTEIbHOCTH B H3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

OtreHKa HEYOBJIETBOPUTEIBHO 2 Oana - BBICTABISACTCS CTYICHTY, KOTOPBI HE 3HAeT OOJbIICH YacTH
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBL, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX NMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TIPH PEIICHUN
THUIIOBBIX 33]1a4.

OreHKa HEyHOBIETBOPUTEIBHO | 0an - BBICTAaBIAETCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
coziepKaHusl yu4eOHOW MpOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX NOHATHH JUCHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Onpoc Ha muddepeHIMPOBAaHHOM 3a4eTe MPOBOAMTCS MOCIE IMOJATOTOBKH CTYACHTA B TEUYCHUE HE
menee 40 MUHYT.



