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AHHOTaNuA
K pado4eil mporpaMmme IMCHUIIMHBI «JJIEKTPOAMHAMHUKA U ONITHKA
Hanpasaenue: 03.03.02 ®usuka
Hanpasisennocts (mpoduiib): O0mas u pynaameHTajabHas pusuka

IIporpaMMa AMCHMILIMHBI «JJEKTPOAMHAMMKA M ONTHKA» COCTABJIICHA B COOTBETCTBUM C
tpeboBanusiMu CYOC mo HamparneHuto moarotoBku 03.03.02 ®dusmka, a Takxke 3aaadami,
crosmuMu nepe HoBocuOnpckuM rocyJapcTBEHHBIM YHUBEPCUTETOM 10 peanu3anuu [Iporpammsl
paseutust HI'Y. Jlucumrmumua peanusyercs Ha ¢usndeckoM (Qakynbprere DenepanbHOro
rOCYJapCTBEHHOTO aBTOHOMHOI'O  00pa30BaTENbHOTO  YUPEKIECHHUS BbICIIEr0 00pa3oBaHUs
«HoBocuOHMpCKHii HAIMOHAIBLHBIA HMCCIICI0BATENILCKUI rocyaapcTBeHHbI yHuBepcuter» (HIY)
kadeapoi odmen Gu3uKu.

Henu aucuuniavHbl — AaTh MOHMMAHUE OCHOBHBIX 3aKOHOB 3JIEKTPOJMHAMMKH U ONTHKH,
IIPUBUTH IPAKTUYECKHUE HABBIKH UCIIOIb30BAaHUS ITUX 3aKOHOB U ITOATOTOBUTH OCHOBY I U3y4EHUS
nocyenyomux pasaenoB ¢puznku. Kypc comepXuT TpaaulMOHHBIE Pa3/eNbl AJIEKTPOAMHAMUKU U
ONTUKHU, TIOCBSIIEHHbIE BOJHOBBIM IIpolleccaM, HHTEP(EPEHUUOHHBIM U AU(PAKIMOHHBIM
SIBJICHUSIM, KOBAPUAHTHOMY OIIMCAHUIO 3JIEKTPOMAarHUTHOTO I10JIA, @ TAKXKE MPOLECCaM U3JIy4CHUS U
paccestHysl 2JIEKTPOMAarHUTHBIX BOJIH.

Pe3ynbTarsl

OCBOEHUS

o0pa3oBaTeNbHON WNHpukaTopsl PesynbTaThl 00y4eHuUs IO AUCIUTLTHHE

IIPOrPaMMBI

(KoMmeTeHInn)

3HaThL OCHOBHBIE 3aKOHBI
HIICKTPOJMHAMUKH U ONITHKH, C
[TOMOIIbIO KOTOPBIX OIMUCBHIBAIOTCS
LIBJICHUS B 06HaCTI/I CCTCCTBCHHBIX HayKI
M3TyYCHUE aTOMOB, CTPOSHHUE TBEP/IBIX
Ten, uX TudpakIMOHHbIE CBOMCTBA U
pyTHe SIBIEHUS; OCHOBHBIE (DU3MYECKHE
3aKOHBI, ONTMCHIBAIOIINE N3y4aeMblIil

K W3UYECKUX SBJICHUM
TEOPETHYECKUE U pyr ¢ ’

TPaJUIIMOHHBIC Pa3/IeiIbl
METOIOIOTUYECKUE OCHOBBI
OIIK-1. Ciocoben AIIEKTPOJIMHAMUKY U ONITHKH,

MaTeMaTHYECKMX IMCIUILIMH JUIs
IPHMEHSTH 0a30BbIe PEIIEHIA TIPOECCHORATHBIX 3a1aqI0CPALICHHBIC BOTHOBBIM MpoLecca,
SHaHWA B obmacTd |y 06sacTi (GU3UKH U CMEKHBIX C MHTCP(EPEHLUHOHHEIM 1

¢buznko- LeH OBIACTSIX. M PAKITUOHHBIM SIBICHHSIM,
MaTEMaTHUECKHX U KOBApHAHTHOMY OIMCAHHIO

(UIIM) ECTECTBEHHBIX OIK -1.2. Micrionb3yer SJIEKTPOMATHUTHOTO MOJIS, 4 TAKKE
Hayk B cepe cBoeir | COPCTHICCKHAC OCHOBBI 0a30BBIX  |nhorieccam U3ITyHeHHS H PACCESHUS

npodeccronanpHoir  [PASACTOB MATCMATHICCKIX 1 JIEKTPOMATHUTHBIX BOJTH.
eSTELHOCTH ECTECTBEHHOHAYUHBIX JIUCIUTLINH

MIPY PEIIeHN PO(eCcCHOHATBHBIX
3a1a4d B 00J1acTH (DPU3UKH U
CMEXHBIX C HEll 00acTsx.

OIIK-1.1. [Ipumensier
MaTeMaTUYECKHUN amnmapar,

YMeTb HpI/IMeHHTB HOJ'Iy'—IeHHI)Ie 3HAHUJ]
TSI pelieHus] HAYYHBIX U MPAKTUYECKUX
3ajady B 00JACTH €CTECTBEHHBIX HAYK, B
COOTBETCTBUH C OCHOBHBIMH 3aKOHAMH U
ypaBHeHI/ISIMI/I 3J'IeKTp0)II/IHaMI/IKI/I,
KMCIIOIB30BATh MpOCTEHIINE
TeOpeTI/I‘IeCKI/Ie nu 3KCHepI/IMeHTaJ'H)HI)Ie
METOIBI HCCIIEIOBAHMIA.

- II0JI630BaTHLCS 3aKOHAMU
PIIEKTPOAMHAMUKH TSI aHATIH3a




Pe3ynbTaThl
OCBOCHUS

o0pa3oBaTeNnbHOM WNupukaropsr PesynbTaThl 00y4eHUs IO TUCIUILTAHE
IPOrPaMMBbI

(KOMIIETEHIINHN )

(bU3UYECKON CYTH U3YYaeMBbIX SIBJIICHUM,
HapUMep, AaHAJTU3UPOBATh KOTePEHTHBIE
CBOICTBa BOJIHOBOT'O TOJIS ISt
MHTEP(QEPEHIIUOHHBIX SBICHUI;
MCII0JIb30BaTh MPUOIMKEHHbBIE
rpanuyHble yeinoBus Kupxroda ans
3amay audpakuun; GopMyIupoBaTh
[MOCTaHOBKY KPaeBOMU 3aJ1a4ul U CTPOUTD
MPOCTEHIINE PelIeHus, TO3BOJSIOLINX
Hapsily ¢ paclpeesieHueM nojei
OTIPEIETUTh HEJOCTAIOIINE HCTOUYHUKH
[1OJIEH.

HMcnoab30BaTh MCTO/IbI PCUICHUA 3aaa4
DJICKTPOAWMHAMMWKU U OIITHUKU

[IperoaBanye MUCHMIUIMHBI TpeIycMaTpUBaeT clieayromue (OopMbl OpraHM3aluu  y4eOHOTO
mporiecca:  JISKIUH, TPAaKTUYEeCKUe  3aHsAThsA, JabopaTopHble  pabOTHI, KOHCYJBbTAIWH,
CaMOCTOsITeNIbHAsE paboTa CTyJeHTa M €€ KOHTPOJb IPENOoJaBaTeNsIMH C MOMOIIbIO 3aTaHUi U
KOHTPOJIbHBIX padoT, 3K3aMEH.

[IporpamMmoii TUCIUILTHHBI TPEAYCMOTPEHBI CIICAYIOIIUE BUIABI KOHTPOJIS:

- TeKYHH/Iﬁ KOHTpPOJIb YCICBACMOCTU: AJOMAIIHUC 3aJdaHus, KOHTPOJIbHLIC pa6OTI>I,
BBINOJIHEHUE M cJayda J1abopaToOpHBIX paboT, o0s3aTeNbHbIE 33aJaHMs JUIS CaMOCTOSTEIbHOTO
pereHws;

- IPOMEKYTOYHAs aTTEeCTAllUsA: FK3aMeEH.

OO0m1ast TpyA0eMKOCTh pabouel MporpaMMbl COCTaBIsIET 6 3a4€THBIX enuHuL/ 216
aKaJIEeMUYECKHUX YacoB.



1. IlepedyeHnn MuIaHNPYeMBbIX pPe3yJIbTATOB 00y4eHHs N0 JUCHUIINHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH pPe3y/JIbTaTaAMHU 0CBOCHHS 00pa30BaTe/bHON MPOrpaMMBbl.

JucuumimHa «OJEKTpOJAMHAMUKA M ONTUKA», SBJSACH IPOJODKEHHEM  JIHUCLUIUIMHBI
«DNEeKTPUYECTBO U MarHeTH3M», co3gaeT (QyHIaMEHT B cUCTeME (PU3MYECKOro OO0pa30BaHUS UL
BCETO0 JaJIbHEUIIEr0 00y4eHus CTYACHTOB-(pU3HKOB. BaXXHOCTH JaHHOTO Kypca COCTOHT B TOM, UTO,
BO-IIEPBBIX, B HEM JaeTcsi OOBSACHEHHE LEJIOMY psIy KIIOUEBbIX (U3MYECKUX SABICHUH U
HKCIEPUMEHTOB, 4, BO-BTOPBIX, 3TOT KypC CO3AaeT HEOOXOIMMYIO OCHOBY JJSl MPOABIKECHUS B
001aCTh KBAaHTOBBIX SIBJIEHUI U B IPYTUX CIIEHUANIBHBIX pa3zenax GU3UKU.

Kypc conmepxuT TpaauLIMOHHBIE pa3leibl 3JIEKTPOAUHAMUKM M ONTHUKH, IIOCBAILLCHHBIE
BOJIHOBBIM IIpolieccaM, HHTEPPEPECHLUMOHHBIM M AU(PAKIHMOHHBIM SIBJICHHUSAM, KOBAapUAHTHOMY
OIIMCAaHUIO JJIEKTPOMATHUTHOIO IIOJII, @& TakkKe IIpoLeccaM M3JIy4eHMsT M pacCesHUs
JJIEKTPOMAarHUTHBIX BOJH. 3HAKOMHUT CTYACHTOB C OCHOBHBIMH 3aKOHAMHU MU COOTBETCTBYIOLIMMHU
YPAaBHEHUSIMH U UMEET LEJIbIO IPAKTUYECKU HAYYUTh I10JIb30BATHCS IPOCTEUIIMMHU TEOPETHIECKUMU
U HKCIIEPUMEHTAIbHBIMU METOJJAMH MCCIIEJOBaHUH Ha 6a3e MOJIHOM cucTeMbl ypaBHeHUH MakcBeluia.

Pe3ynbTaThl

OCBOCHMS
o0pa3oBaTenbHON WHaukaTopsl Pe3ynbTaThl 00y4eHUs IO AUCLUIUINHE

IIPOrpamMMBl

(KOMTIETEeHIINN )

3HATH OCHOBHBIE 3aKOHbI
PIIEKTPOJUHAMUKU U ONTHUKH, C
[TOMOIIbIO KOTOPBIX OIMUCBIBAIOTCS
SIBJICHUS B 00JIACTH €CTECTBEHHBIX HAyK:
M3JIy4YE€HUE aTOMOB, CTPOEHUE TBEPIBIX
OTIK-1.1. Tpuvensier TeJ1, UX AU(paKIOHHbIE CBOMCTBA U
Ipyrue siBJIEHUS; OCHOBHBIE (pU3NUECKHE
TeopeTHUCCKHE 1 BaKOHBI, OMUCHIBAIOIINE I/Iéy‘laeMBII}'I
METOI0JIOTUYECKUE OCHOBBI KpYT (QH3HHECKEX ABNEHHE,

OIIK-1. CiocoGen MATEeMATHYCCKIX AMCIUILINH uisi | [PAMIHOHHbBIE Pas/ieIbl

MPUMEHSTH 0a30BbIE bermerust TPodecCHoRaTbHbIX 3aadPICKTPOIMHAMIKI 1 ONTHKI,

BHAHWS B O0OMACTH || (oo (busmkn i cMexapix ¢ [IOCBALICHHbIE BONHOBBIM MpoLeccaM,
(buznKo- el O6IACTSIX. MHTEP(PEPEHITNOHHBIM U
MaTeMaTHYECKUX U MU(PPaKLIMOHHBIM SIBICHUSM,

(MM) ecTeCTBEHHBIX OIIK -1.2. Hcnons3yer KOBAPUAHTHOMY OIACAHHIO

Hayk B cepe cBoeit [ ooPCTHICCKHIC OCHOBDI GasoBhIx PIIEKTPOMArHUTHOTO TIOJISL, & TAKXKe
npodeccuonanpHoii  [PA3ACTO0B MATCMATHHCCKHIX 1 [IpoLeccaM U3JIy4eHHs U PACCEIHHUS

eATEIIbHOCTH CCTCCTBCHHOHAYHHBIX JMCIHILIIH g ;o rOMArHUTHBIX BOIH.
[pU pelieHny TpodhecCuOHATbHBIX

3ajgad B 00sacTH (PU3UKH U
CMEXHBIX C HEll 00acTsx.

MaTeMaTHUYeCKUI arrapar,

YMeTI) HpI/IMeHHTB HOJ'Iy'—IeHHI)Ie 3HAHUJ]
TSI pellIeHus] HAYYHBIX U MPAKTUYECKUX
Bajad B 00JIaCTH €CTECTBEHHBIX HAYK, B
COOTBETCTBUH C OCHOBHBIMH 3aKOHAMH U
ypaBHeHI/ISIMI/I 3J'IeKTp0)II/IHaMI/IKI/I,
KMCIIOIB30BATh MpocTeiIme
TeOpeTI/I‘IeCKI/Ie nu 3KCHepI/IMeHTaJ'II)HI)Ie
METOIBI HCCIIEIOBAHMIA.




Pe3ynbTaThl
OCBOCHUS

o0pa3zoBaTebHON WNupukaropsr PesynbTaThl 00y4eHUs IO TUCIUTLTAHE
IPOTPaMMBI

(KOMTIETEHITNHN )

- [10JIb30BAThCS 3aKOHAMU
PIEKTPOAMHAMUKY JIJISl aHATTU3a
(bU3UYECKON CYTH U3YYaeMBbIX SIBJIICHUM,
HaIpUMep, AaHAJTU3UPOBATh KOTePEHTHBIE
CBOICTBa BOJIHOBOT'O TOJIS ISt
MHTEp(EPEHIINOHHBIX SBICHUI,
MCII0JIb30BaTh MPUOIMKEHHbBIE
rpanuyHble ycnoBus Kupxroda mis
Bamad audpakum; GopMyIupoBaTh
[NOCTaHOBKY KpPaeBOM 3aJ1aul U CTPOUTD
[IPOCTEHIINE PELLIEHUS, TO3BOJISIOLINX
Hapsily ¢ paclpeesieHueM nojei
ONPEAEIUTh HEJOCTAIOIINE HCTOYHUKU
[1OJIEH.

IMcnmoab30BaTh METObI PCUICHUA 3a/la4
DJICKTPOAVMHAMHWKU U OIITUKU

2. MecTo AUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/bHONH NPOrpaMMbl

Jucuumirza «9IeKTpoANHAMHUKA U ONTUKA» YUTaeTcs Ha 2 Kypce ¢pu3zndeckoro akynprera B
yeTBepToM cemecTtpe. HeoOXoaumMbIMU MPEANOChbUIKaMU Il YCHEIIHOTO OCBOEHUS JUCIUILINHBI
ABJISIETCS CIIEAYIOLIEE.

B nukne MaremMaTH4eCKMX JUCLUUIUIMH: 3HaHUE OCHOB JIMHEMHOHN anreOpbl U MaTeMaTu4ecKoro
aHanu3a, ymeHue TuddepeHupoBaTh U HHTETPUPOBATh, PA3TIOKHUTh (PYHKIIUIO TPeX MEPEMEHHBIX B
pan Teinopa, pemarbs npocteimme auddepeHuaibHble YpaBHEHHUS, BIIAJIEHUE DJIEMEHTAMHU
BEKTOPHOI'O aHAJW3a, BKJIOYas XOpOLIee IOHMMAHUE HHTErpalbHbIX Teopem OcTporpaackoro-
I"aycca u Crokca.

B nwukne oOmedu3nueckux IUCHMIIMH HEOOXOJUMBIMH HPEANOChUIKAMH SIBISIOTCS 3HAHUE
OCHOB KJIACCUYECKON MEXaHWKH, MOJIEKYISIPHON (PU3HKH, CTIEUaIbHOW TEOPUU OTHOCUTEIBHOCTH U
JJIEKTPOMAarHeTusma.

B cBoro ouepenp, Takue pasfensl Kypca 3JEKTPOJUHAMUKHN KaK ONMCAHHUE JIEKTPOMArHUTHBIX
II0JIEW B MaTepHalIbHBIX cpenax, Gypbe-npeacraBieHue ypaBHEHUN MakcBeilia, SJHEPIys U UMITYJIbC
AIIEKTPOMArHUTHOTO TOJs, MHTephepeHIHsT U AUPPAKIUS AJIEKTPOMArHUTHBIX BOJIH COCTABIISIIOT
HEOOXO/MMYIO OCHOBY [UI YCIEUIHOTO H3y4YeHHS JUCHUIUIMH «AHAIWTHYECKas MEXaHHUKay,
«®Du3nKa cruIouHbIX cpea» U «KBaHTOBas MEXaHHKa», KOTOPBIE TAKXKE SIBJISIFOTCS 0a30BOM YaCThIO
HNOJArOTOBKM OakajaaBpoB-(PU3MKOB M HampaBjieHbl Ha (opMupoBaHHE OOIIETPOPECCHOHATBHBIX
KOMIIETECHITNH.

B mporecce o0yueHust TUCHUIUIMHEE «DIEKTPOANHAMUKA M ONTHUKA» CTYJEHTHI OJJHOBPEMEHHO C
W3Y4YEHHEM TEOPHHM OCHOBHBIX (PU3NYECKUX SIBJICHUN BO BpEMs JIEKLIUN U CEMHUHAPOB UMEIOT TAKXKE



BO3MOXXHOCTh HCCIIEZIOBaTh WX HA MPAKTUKE MPH MPOXOXKICHUU TUCHUILTUHBI «[IpakTUKyM IO
buznYECKO ONTHKE.

3. TpynoéMKOCTh IMCHUIVIMHBI B 3a49€THBIX eIHHULAX € YKA3aHUEM KOJIMYeCTBa
aKaJeMHYeCKHX YaCOB, BbIIeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4aiomerocs ¢
npenojaasaresieM (Mo BUAAM y4eOHbIX 3aHATHIH) M HA CAMOCTOSITEJILHYIO padoTy.

. IIpome:xyTouHas aTTecTalMst
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JuctmmmmHa «NeKTPUIeCTBO U MaTHETH3MY:
Bcero 216 4acoB/6 3aUETHBIX €IMHHALL
W3 HUX:
- KOHTaKTHasi padbora 146 yaca
Komnereniuu: OITK-1

[IpenogaBanue OUCHUILIMHBI TIPEIyCMAaTpPUBAeT cleayromuye (OpMbl OpPraHM3alUH Y4eOHOTO
mporecca:  JIGKIWW, TPAKTHYECKWEe  3aHATHA, J1adopaTopHble  palbOThL,  KOHCYJIbTAIlHH,
caMoCTOATeNIbHAas padoTa CTyACHTa W €€ KOHTPOJIb NPENoAaBaTesIMA C IMOMOIIBIO 3aJaHUU H
KOHTPOJIBHBIX paboT, dK3aMeH.

[TporpamMMoii TUCIMILIHHEI IPETyCMOTPEHBI CIEIYIOIINE BHIBI KOHTPOJIS:
- TEKYIIUI KOHTPOJIb YCIIEBAEMOCTH: JJOMAILIHUE 3a1aHNs1, KOHTPOJIbHBIE PAOOTHI, BHITTOJTHEHUE
1abopaTOPHBIX paboT, 00sI3aTeNbHBIE 3aaHUs ISl CAMOCTOSITEIHHOTO PEIICHNUS;
- IPOMEKYTOYHAs aTTeCTALUsA: IK3aMEH.
OO0mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3aU€THBIX eMHUIL, 216 akageMUYecKrX 4acoB.
O06BEM KOHTaKTHON pabOTHl 00YYarOILIErocs ¢ npenojaBarenaeM (3aHATH JEKIIMOHHOIO THIIA,
NPaKTUYECKHE 3aHATHSI, Ta0OPaTOPHBIC 3aHATHSI, TPYIOBBIE KOHCYIBTAIINH, SK3aMEH) COCTABIISIET
146 yacoB. Pabota ¢ 00y4aromumucs B MHTEPAKTUBHBIX (hopMax COCTaBIIAET /2 yaca.

4. CoaeprxkaHue JTUCHUILVINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aejiaM) ¢ yKa3aHHueM
OTBEHEHHOFO Ha HUX KOJUYECTBA aKAAEMHUYIECCKHUX YaCoB U BU/10B y‘lCﬁHI)IX 3aHATHM.

HucnunnuHa «QIeKTpOoJUHAMUKA W ONTHKA» YUTAETCS B YETBEPTOM CEMECTpPE BTOPOTO Kypca U
COCTaBJISIET 6 3aUeTHBIX eIUHMIL, 216 akageMHUIeCcKHX 4acoB

CTpyKTypa U coepkaHMe JUCUUILTHHBI «JJIEeKTPOAUHAMMKA U ONITHKA)
(6 3aueTHBIX eqUHMI, 216 yacoB.)
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Pazpen
JTUCIHHUIIINHEI

Henensi cemectpa

Buabl yueOHoi padoThl, BKIOYAS
CaMOCTOSITEIbHYIO Pa00Ty CTYACHTOB
U TPYAOEMKOCTH (B yacax)

AynutopHblie
Yachl

Bcero

Jlexuun
3aHATHS
JlaboparopHsble
paboThI
TIEPHOJ] CECCHH)

[IpakTnueckue
cemectpa (He BKIItoUast
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IIpomeskyTouHnas arrectauus (B
qacax)
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Dypbe-paznoxeHne
ANIEKTPOMATHUTHOT'O ITOJIA.
CooTHolieHue
HEONPEIEIEHHOCTEM.
YpaBHenus Makcpenna B
@Dypbe - IpeICTaBICHNH.

[@)]
N
N
RN

YacroTHas gucnepcus.
®dazoBast ¥ rpynnoBas
CKOPOCTH BOJIHBL.
Jucnepcuonnoe
pacIuIbIBaHUE BOJIHOBOIO
nakera. Kitaccnueckas
TEOpUs JUCIIEPCUU CBETA B
cpeze.

10 | 2 2 4 2

Crosturie 31eKTpOMarHuTHbIE
BOJIHBL. Pe30HaTOpBHI.
CoOcTBEHHBIE KOJIE0aHUA U
cOOCTBEHHEBIE YaCTOTHI.

BomnaoBoasl. TE - u TM -
BOJIHBI. Kputnueckas
yacToTa. BomHOBOA  Kak
cpena ¢ aucnepcueid. TEM -
BOJIHA.

PacnpocTtpanenue BoJH B
cJ1a00HEOJTHOPOAHOM cperie.
[Tpubmmxenue
TEOMETPUUYECKOMN ONTUKH.
YpaBHEHHE 3MKOHamA.
YpasHenue nyda. [IpuHiun
®epma. [Ipumeps! pemenus
YpaBHEHHUS Jy4a.

[lpenomyenne  ayda  Ha
chepruecKkoil MMOBEPXHOCTH.




[TapakcuanbHOE
npubmkeHne. MaTpUyHbIN
METOJI pacyeTa ONTHYECKHX
cucreM. ToHKas  JIMH3A.
Teopema Jlarpanxa-
['enbmronsua.

HNuTtepdepennus
AJIEKTPOMATHUTHBIX  BOJIH.
KorepeHTHOCTS. OmnbIT
Onra. Buagnocts.  Ponb
pa3MepoB  HCTOYHHUKA H
IIUPUHBI €r0 CIIEKTPA.

[IpomonbHas u mnomepeuHas
JJIMHBI KOTCPCHTHOCTHU.
Koppensuuonnas — QyHKuus
CIIy4allHOTO CTallMOHApHOTO
npoiecca Kak Mmepa
KOI'CpCHTHOCTH.

HNHTtepdepeniius Ha TOHKHUX
IUICHKAX. Jlokamm3anms
uHTEepEePECHITMOHHOM
kaptuHbl. [lonocsl paBHOTO
HAaKJIOHA ¥ PaBHOM TOJIIIIUHBI.
Ompbit [loms.

10

Hudpakmuus
AIIEKTPOMArHUTHBIX  BOJIH,
TOYHasl TOCTAaHOBKA 3aJlayuH.
dopmanbHas TEOpHUs
JUQpakuud  Ha  OCHOBE
U/ICaTM30BaHHBIX TPAHUIHBIX
ycnosuii Kupxroga.

11

IIpoBenenue ITOTOKOBOM
KOHTPOJILHOM. Paz6op,
o0CyXJleHHe U  pelIeHue
3aJad = MO MPOHAEHHBIM
TEMaM.

12

Wnterpan  Kupxroda xkak
MaTeMaTUYECKOE BBIPAKEHUE
NpUHIATA I'tolireHca-
ODpenens.

13

3oubl @penens. [lapamerp
®penens. Judpaxumn
Openenss u  Dpaynrodepa.
30HHAs IUIACTUHKA.




14

JudpakimonHas pemerka.
Orntrueckast ClieKTPOCKOIIHS.
CrniekTpanbHOe pa3pelieHue.
O6nacts cBOOOIHOM
JUCTIEPCHUU.

15

HNuTtepdepomeTpsl.
MHoronyuyeBas
uHTephepoMeTpus.
WnTeppepomerp Pabdpu-
ITepo kak mpuOOp BBHICOKOM
pa3pelaromen CHIIbL.

16

Hudpakimonnasie
OTrpaHUYEHUS ONITUYECKUX
cucteMm. Onrtudeckas
¢unbTpanus n300pakeHuH.
JInnsa kak Oypsbe-
aHaJIU3aTop.

17

["onorpadus kak MeTos
IIOJIHOM PETUCTpaLuU
ONTUYECKOH HH(pOpMAIHH.
Cxembl @penens u Dypee.

18

[IpeoGpazoBanue JlopeHia.
4-BeKTOpPBI U 4-TEH30PBI.
I'eomeTpus mpocTpaHcTBa
BpeMeHU. MeTpudeckuit
TEH30p.

19

KoBapuantasie n
KOHTpPaBapUaHTHBIC
KOMITOHEHTHI TEH30DpA.

O ekt Homnepa.

20

IIpoBeneHne NOTOKOBOU
KOHTpoJbHOM. Pa30op,
o0cCyKJIeHUE U pelIeHne
3a/1a4 110 IPONAECHHBIM
TEMaMm.

21

4-BEeKTOp IJIOTHOCTH TOKA. 4-
BEKTOp MOTEHIIHANIA.
KanmnbpoBka moTeHIuanos.

ypaBHCHI/IC JJIs1 TIOTCHIIMAJIOB.

10

22

TeH30p 3JIEKTPOMarHuTHOTO
nois. [IpeobpazoBanus
Jlopenua st
AJIEKTPOMAarHUTHBIX MOJEH.

10

23

HNuBapuants! Ilyankape.
KoBapuantnas gopma
ypaBHeHu MakcBseuia.

11

10




24

3amna3apIBaroniue
IIOTCHIIHUAJIBI. EJII/DKHSISI nu
BOJIHOBAs 30HEI. JIUIIONIBHOE
U3JIy4CHHE.

11

25

MarHI/ITO,Z[I/IHOJ'IBHOG n
KBaAPYHOJbHOC NU3JIYYCHUS.

12

26

AHTEHHBI-U3TyYaTelld B
panuoaunamnasone. Bubparop
I'epiia, mosryBosHOBOM
BuOparop. uarpamma
HAIpPaBIEHHOCTU. AHTEHHBI
ONITUYECKOTO TUIIA.
[TpuHUIMIIBI CO3IaHUS
HaIpaBJICHHBIX AHTCHH.

13

10 | 4 4

27

[Torenunans! JInenapa-
Buxepra. I[1one 3apsina,
JIBUTAIOILIETOCS C
IIPOU3BOJIBHOU CKOPOCTBIO.
[Tone paBHOMEpHO
JIBIDKYIIETOCS 3apsia.

14

28

N3nydenue perssTUBUCTCKOU
yactuuel. [lorepu Ha
u3iyderue. OneHku
YIJIOBOT'O pacipeacsicHus
W3JIy4eHUS

14

29

CHHXPOTPOHHOE U3ITyYEHHUE.
OueHky crekTpa U yrioBoro
pacnpeneneHusl.

15

30

TopMmorkeHue u3nydeHueM,
HEPESATUBUCTCKOE U
YIBTPapEISITUBUCTCKOE
IpUOIMIKEHUS.

15

31

Paccesnue
AIIEKTPOMATHUTHOMN BOJIHBI
CBOOOIHBIM U CBSI3aHHBIM
3apsinamu. CeueHune
paccestnus. PezonancHoe
paccesnue. Paccesnue
BOJIHBI CHCTEMOM 3apsiJIOB.

16

32

Wrorosas morokoBas
KOHTpOJIbHAs paboTa

16

33

CaMocTosTenbHast
MOATOTOBKA 00YJArOIIETrocs
K DK3aMEHY

17

18

18

34

DK3aMeH

10

(ee]

Bcero

52

20

11




IIporpamMmma npakTnyeckux 3aHaTuii (64 yaca).

Huxe nmpuBeieH CIMCOK peKOMEHIYEMBIX 3a/1a4 ISl PACCMOTPEHHS HA CEMHUHAPCKUX 3aHATUAX U
JUIS IOMAaIHUX 3anaHui u3 coopumka: Menequn I'. B., Uepkacckuii B. C. DnexrponnHamuka B
3agadax. Yactp 2. DnexTpoauHamMuka yactuil u BosiH. HoBocubupcek: HI'Y, 2010.

BoJiHbI B IPOCTPaHCTBE BpeMeHH

1. Kunemaruka 35ekTpoMarauTHo# BosHbl. [lonspuzanus. (1.1, 1.3, 1.5,1.6,1.8).

2. 'pannunsie ycnoBusi. @opmynsr Openens. (1.16-1.18, 1.21, 1.23, 1.25).

3. ®ypwe-ananus. 2.2-2.7.

4. BonnoBoii naketr. @a3oBas u rpymnmnoBas ckopoctu. (2.10, 2.13,2.17, 2.18).

5. CootHomeHue HeomnpeaeneHHocTei. (2.21-2.26, 2.28,2.29, 3.87).

6. Pezonaropsl u BomHOBOBL. (2.31, 2.32, 2.34, 2.37, 2.38, 2.40).
I'eomeTpuueckasi onTuka

7. MatpuuHnblii MeTo1 pacueta ontudyeckux cuctem. (1.30, 1,31., 1.33, 1.35, 1.37, 1.38).
KorepentHocTb, nuTepdepennus, nuppaxkuusa Openenst

8. BpeMeHHas 1 IpOCTpaHCTBEHHAs! KOTePEHTHOCTh. KOHTPaCcTHOCTh. ABTOKOPPEISIIMOHHAS

byuxms. (3.1-3.4, 3.11, 3.12, 3.16, 3.18a, 3.21, 3.24, 3.31).

9. JIunuu paBHOTO HAKJIOHA U paBHO# Tomuubl. MaTepdepomerpsr. (3.33-3.37, 3.44, 3.52).
10. Oudpaxuus Openens. 3o Openens. (3.53-3.56, 3.67).
11. Pa30op KypcoBOil KOHTPOJIBHON PabOTHI.
JAudpaxuusa @paynrogepa. I'onorpadus
12. Iudpakuus Opaynrodepa. Audpakunonnsie pemerku. (3.71-3.76, 3.84, 3.101).
13. ®ypee-onrtuka. ['onorpadus. (3.107-3.109, 3.111, 3.114, 3.115, 3.120, 3.121).
KoBapuanTHoe onucaHue 3J1eKTPOMATHUTHOTO MOJIS
14. TIpeobpazoBanue Jlopenua. ddext Jomnepa. TeH3zop anekTpoMarHuTHOTO 1osis. IHBapraHThI

nost. (1.10, 1.11, 5.2, 5.3 (paccmoTpets Takske nHBapuanT k'vi), 5.5, 5.8, 5.11, 5.13).

HN3nyyenne
15. Usnyuenwue. JlunonsHoe usnyuenue. (4.4, 4.8, 4.11, 4.13, 4.18, 4.27, 4.31).
16. OneHkr MyabTHIIONBHOTO U3NyueHus. AHTeHHBI. (4.38, 4.39, 4.41, 4.46, 4.49, 4.56).
17. UznyuyeHue pensiTUBUCTCKON YacTulibl. TopMoxkeHue uznyuyenuem. (5.24, 5.30, 5.34, 5.41a).
18. Paccesinme Bonnbl. JlaBiaenue cera. (4.66, 4.67, 4.69, 4.70, 4.71, 4.81, 4.82, 4.86)

JlabopaTopHblie padoTsI (8 yacoB).

JlaGopaTopHast pabGota 1. DJaeKTpPOMArHMUTHAsi BOJIHA MPHU TNPOXOKIAEHHU Yepe3 IJIOCKHE
rpanunsl ciaoeB (REFLEX).

[lens paboOTHI: M3yYeHUE OTPAKEHHS TIJIOCKON 3JIEKTPOMAarHUTHOM BOJHBI OT CIOWCTOW CPEIbl C
MOMOIIBI0 KOMITBIOTEPHOTO MOJETHpoBaHus. B mporiecce paboThl CTYACHTHI Y3HAIOT, KaK MOXHO
BIUATh Ha KOIPOUIMEHTHl TMPOXOKACHUS U OTPAKEHHUS OT CHUCTEMBI CJIOEB, TOJIYyYaroT
MPEJICTABICHUE O IEeTOM psie (PU3NYECKUX MPOIECCOB B MPOMEKYTOUHBIX (IO YUCITY CIOEB)
00yacTsax, C TPyAOM TMOAMAOIINXCS AHATATHYECKOMY OIHMCAHHWIO, WJIH OYeHb HEMPOCTOM
WHTEPIPETAIIMA  YPE3BBIUAHHO TPOMO3IKHX (HOPMYIN, TMONYYArOIIUXCS TMPH aHAIUTHYECKOM
ONMCAHUM.

JlaboparopHas pabota 2. dypbe-ananau3 curuajion (FOUR).

Ilens pabotsl: 3HaKOMCTBO ¢ Dypbe-aHaanM30M CUTHAJIOB. MeTogoM OBICTpOro mnpeodpa3oBaHUS
@Dypbe HAXOAATCS CIIEKTPBI BPEMEHHBIX CUTHAJIOB, a TAK)KE BBIMIOJHAETCS 00paTHOE peodpa3oBaHue
CIICKTPOB BO BPEMCHHBIC CUTHAJIBI.
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CamocrosiTesibHas padora cryaeHToB (70 yacos).

[lepeuens 3anaruii Ha CPC O0bewM,
yac
[ToaroToBKa K MPaKTUYCCKUM 3aHATHSAM, PEIICHUE 33/1a4 44
[TonroroBka K KOHTPOJILHBIM paboTaM 8
[ToaroToBKa K 3K3aMeHY 18

5.

Ilepeuenn y4eOHOI IUTEPaTyPBI.

5.1. OcHoBHas JuTEpaTypa

1
2

3
4

O© oo ~NO O

6.

SAxosaeB B. U. Knaccuueckas anekrpoaunamuka. Hopocubupek: HI'Y, 2009. Y. 2.

Meaenun I'. B., Uepkacckuii B. C. Dnexrpogunamuika B 3aja4ax. Yactb 2. DIeKTpoAMHAMHKA
yactul 1 BosiH. HoBocubupck: HI'Y, 2010.

Memxkos U. H., Ynpukos b. B. DnekrpomaruutHoe none. HoBocubupck: Hayka, 1987. U.1.
Memxkos U. H., Ynpukos b. B. DnexrpomaruutHoe nosie. HoBocubupcek: Hayka, 1987. Y. 2.

5.2. JlonosinuTeIbHAS JIUTEPATypa

. fikoBnes B. HN. Knaccuueckas »snexkrponunamuka. Hoocubupck: HIY, 2014. Y. 3.

www.phys.nsu.ru

JJLA. Jlanpay, E.M. Jlugumu Teoperndeckas ¢usmka: ydeOHOe MmocoOue yisi CTYACHTOB
buznueckux cnenuansHocTel yausepcureros: [B 10 1.] /. — Mocksa: Hayka, 19 - — ;22 cm.T.2:
Teopus monst .— 7-e uzf., ucnp .— 1988 .— 509 c. : un. — Ha kopemnike TOJIBKO 3ari. ToMa.—

ISBN 5-02-013850-9, 85 000 sk3. — ISBN 5-02-014420-7.

JLA. Jlannay, E.M. JInpuun Teopernueckas pusuka: [Yuebd. mocodbue mist pus. crierl. yH-TOB]:

B 10 1. T.8. DnexkrpoauHamMuKa CILUIOMIHBIX cpell. /.— 3-¢ u3a.,ucnp. — M. : Hayka, 1992 .— 661
c.:m. ;22 ecm. — ISBN 5-02-014673-0

. bBareirun B.B., Tontbirmn U.H. C6opHuK 3a1a4 mo anekrpoauHamuke. M.: PX]JI, 2002.

. IIpakTuKyM 10 3J1EKTpOAMHAMUKE B TepMUHaANIbHOM Kiacce. HoBocubupcek: HI'Y, 1992.

. CuByxuH JI.B. O6umii kypc ¢usuku. Dnexrpudectso.T.3. M.: ®usmaraur, 2004

. CuByxun /JI.B. O6mwuii kypc ¢pusuku. Ontuka. T.4, M.: ®uzmatiut, 2005, 2006, 2002, 1986

. Tamm MLE. OcHoBsl TeOpHuM 2nekTpuuectsa. M.: Hayka, 1989, 1976.

. I'mu3oypr U. ®@., lorocos A. I'. DnekrponnHamuka. PenstuBucrckoe onucanue. BomHoBbie

ssnenus. HoBocubupck: HI'Y, 2010.

IlepeueHb yueOHO-METOANYECKHX MATEPHAJIOB N0 CAMOCTONATEJbHOM padoTe

00y4aK MU XCS.

CaMocTosTenpHas pa60Ta CTYACHTOB IIOAACPKUBACTCA CICAYIOIIUMU y‘Ie6HBIMI/I HOCO6I/I$IMI/I,

HaIMCAHHBIMU TIPENOIaBaTeNIIMU Kadeaphl 001Ie Pu3nKu:

1 SlxosaeB B. U. Knaccuueckas snexkrpoaunHamuka. HoBocubupcek: HI'Y, 2009. Y. 2.
2 SIxosaes B. U. Knaccuueckas snexkrpoannamuka. HoBocubupek: HI'Y, 2014. Y. 3.
3 Meaequn TI'. B., Yepkacckuii B. C. DnekrpomguHammka B 3amadax. Yacte 2.

DnekTpoauHaMuKa 9acTull 1 BoaH. HoBocubupcek: HI'Y, 2010.

- 3agaHus1, TPEICTaBIICHBI Ha caiiTe pu3ndeckoro GakyabTeTa:

http://www.phys.nsu.ru/eldin/web/app.php/
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7. Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOU ceTH «AHTEpHETY,
HEO00XOIMMBIX /15l OCBOCHUS TUCHHUILINHBI.

JIJist OCBOCHUST TUCITUTUIMHBI UCIIOJIB3YIOTCS CIETYIONINE PECYPCHI:

- 3JIeKTpoHHAas nHpopMaIMoHHO-00pa3oBaTenbHas cpena HI'Y (O1OC);
- 00pa3zoBaTebHBIE HHTEPHET-TIOPTAIIBL;

- ”H(POPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHAs ceTh MIHTEpHET.

7.1 CoBpemenHble podeccoHaIbHbIE 0a3bl TaAHHBIX
1. Dnextponnas Oubamoreka auccepranmii Poccuiickoit rocyaapcrsennoit oudmmorexu (3671
PI'B)
2. TlomnortekctoBble nekTpoHHbIe pecypchl Freedom Collection u3natensctBa Elsevier
(Hunepmanasr) (Arts and Humanities)
3. Dnekrponnsie pecypcel Web of Science Core Collection (Thomson Reuters Scientific
LLC.), Journal Citation Reports + ESI
4. DOnexrpounsie b/l JSTOR (CILA). 6 npeametHbix kosutekimit: Arts & Sciences 1, V, VI,
VII, VIII, Language & Literature
5. BJ Scopus (Elsevier)
6. JIuneHsnoHHbIe MaTepuaibl Ha caiite eLibrary.ru

7.2. UnopMannoHHbIe CIPABOYHbIE CHCTEMBI
He ucnons3yrorcs.

8. Ilepeuens HHPOPMALIMOHHBIX TEXHOJIOTHIA, HCIIOJIb3YeMbIX MPH OCYIIECTBJIEHUHU
00pa3oBaTeIbHOIO Mpolecca Mo AUCIUILIHHE.

Jns  obecrieyeHuss peanu3anud  AMCUUIUIMHBI  UCHOJB3YETCS  CTaHAAPTHBIM  KOMILJIEKT
nporpamMmmHoro obecneuenust (I10), Bxmrodaromuii perynsipHo oOHOBIsieMoe auiieH3nonHoe [10
Windows u MS Office, a Takke Hcronb3yeTcsi Clelualn3upOBaHHOE MPOTrPaMMHOE 00eCTIeYEeHHUS:
1O paspaborannoe Ha @D HI'Y, cucrema nporpammuposanus Matlab u maker Partial Differential
Equations (¢pupmer MathWorks).

9. MarepuajibHO-TeXHHYECKAsl Ha3a, HEOOXOAMMAs VISl OCYIIECTBJIEHUSI
00pa30BaTeIbHOIO MPOIeCcca Mo THCIUTIIHHE.

Jlis peanu3annu AUCHUIIMHBI «IEKTPOJUHAMUKA U ONTHKA» UCIIONb3YIOTCS ClIeUalIbHbIE
MIOMEIICHUS:

1. YueOHble ayTUTOPUHU AJIs TPOBEACHUS 3aHATUH JEKIIMOHHOTO THIIA, TPAKTHYECKUX
3aHATHUH, TPYMIIOBBIX KOHCYJIBTAIUI, TEKYIIETO KOHTPOJIS, IPOMEKYTOYHOH aTTECTAIlNH.

2. JJabopatopuu Juist IPOBEAEHUS JJAOOPATOPHBIX 3aHATUH

VY4eOHble 1a00paTOpUN YKOMIUIEKTOBAHBI CIIEUATN3UPOBAHHON MeOebi0 M 000pyA0BaHUEM
Jus o0ecriedeHus! MperoiaBaHus TUCHMIUIMHBL, a TaKKe TEXHUYECKHMMHU CpEICTBAaMH OOy4YeHMS,
CITY’KaIllMMU JIJIS TIPEJICTaBIICHUS y9eOHON HH(DOPMAIIH 1O TUCIIUTUTHHE.

3. IlomemieHust U1 CaMOCTOSATENIbHOM PabOThl 00yYarOIIUXCS.

[Tomermenust a8 CaMOCTOSITENIBHOM PabOThl OOYYAIOIMIUXCS OCHAIICHBI KOMITBIOTEPHON
TEXHUKOM € BO3MOXKHOCTBIO MOAKTMIOUeHHs K ceTtd "MHTepHer" M obOecneueHueM J0CTyna B
AIEKTPOHHYIO0 HHPOPMAIIMOHHO-00pa3zoBarenbHyto cpexy HI'Y.

MarepuanbHO-TEXHHUECKOE oOOecredeHne 00pa3oBaTeIbHOIo IMpolecca Mo AUCHUIUIMHE IS
0o0yJaromuxcsi W3 YHUCla JIUI C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBSI OCYIIECTBIISIETCS
cornacHo «IlopsiAky oOpraHuzalMu M OCYILECTBIEHUS 00pa3oBaTENbHON JESITEeIbHOCTH IO
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00pa3oBaTeNbHBIM TPOrpaMMaM JJIsl UHBAJIHIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 37I0POBbS
B HoBoCHOUpPCKOM rocy1apcCTBEHHOM YHUBEPCUTETEN.

10.  OueHouHble cpeAcTBA 1JIsl IPOBeAeHHS TeKYIIEero KOHTPOJISI H IIPOMeKYTOYHOM
aTTecTalMu 1O JUCHHUIIHHE.

10.1 IMopsinok nMpoBeeHUs] TEKYIEro KOHTPOJISI U POMEKYTOYHOH aTTecTAlUH 110
AMCIUILIHHE

Texywuit Konmpono

Texkymmii KOHTPOJIb OCYHIECTBIACTCS HA NPAKTHYECKUX 3aHATHAX IIPENOJaBaTesIeM IpH
pelICHNH THUIOBBIX 3a7ad CTYACHTOM, OOCYXIAIOTCS HJIEH M CHocoObl pemeHHs 3anad,
PEKOMEH/IOBAaHHBIX JUISl IPAKTUYECKUX 3aHATHH. B TedeHue cemectpa mpoBoasTCsS 2 MUChbMEHHBIC
KOHTPOJIbHBIE paboThI, JTabopaTopHble pabOTHl U MPUEM 00s3aTENbHBIX 33/IaHUH 10 TUCIUIUIMHE.
Pe3ynpTaThl TEKyIIEro KOHTPOJS CIY)KaT OCHOBAaHHEM ISl BBICTABJIECHHUS OLICHOK B BEIOMOCTH
KOHTPOJILHOM HEJeNn Ha (haKyJIbTeTe.

Ilpomesrcymounas ammecmayus
OxoHuarenbHasl OLIEHKa Pa0OTHI CTYJAEHTa B TEUYEHHE CEMEeCTpa MPOMCXOAMT Ha 3JK3aMeEHeE,

KOTOpBIM COCTOUT W3 NHCbMEHHONM M yCcTHOM uactu. HeoOXoauMbpIM YCIOBHEM IOJIy4EHHUS
MOJIOKUTEIHHON OIIEHKH Ha 9K3aMeHe SBJIsIeTCs pellieHne u caada He meHee 60% 3amad U3 3aaHuid,
BBITIOJIHSAEMBIX B TE€UCHHE CEMECTpa, a TAK)Ke HAlMCAHWE MUCHbMEHHBIX KOHTPOJBHBIX Pa0dOT Ha
MOJIOKUTEIBHYIO OLIEHKY. DK3aMeH MPOBOJUTCS B KOHIIE CEMECTpa B SK3aMEHAI[MOHHYIO CECCHIO:
IPOBOJIUTCS WTOTOBas MUCHMEHHAs >K3aMEHAlMOHHAsh pabdoTa W 9K3aMeH B yCTHOW (opme 1o
Oowneram. Bompockl Owmnera mnoaduparoTcs TakuM 00pa3oM, YTOObI MPOBEPUTH YPOBEHD
chopmupoBanHoctu komnetreHuu OINK-1.

Hrorn mpomexxyTOUHOM aTTecTanuu (IK3aMeHa) OLIEHUBAIOTCA 10 MATUOAITFHOM 1IKaJe.

Ecnm nepen nawanom sx3aMeHa y cryeHTa caano menee 60% 3amad U3 3a1aHuii, To 10 OTBETA
Ha BOIPOCHI K3aMeHa eMy Jaétcst 30 MUHYT Ha TO, YTOOBI clIaTh OCTaBIIMecs 3a1aun. Ecinu cTyaeHTy
HE yIaéTCs 3TOTO CJIENNaTh 32 OTBEAEHHOE BPEMSI, TO OH HE TIPUCTYIIAET K OTBETY Ha YCTHBIC BOIPOCHI,
a TIOJTy4YaeT OIIEHKY «HEYIOBIETBOPUTEIHHOY.

Jljig mosTyueHus: OLIEHKH «0mau4H0» HeoOX0UMO Pa3BEPHYTO OTBETUTHh Ha 00a BOINpoca U
MOJIYYUTh HA MMCbMEHHOW YaCTH SK3aMEHa OLIEHKY HE HUXKE «XOpoIlIo», ciaTh He MmeHee 80% 3amnau
W3 3aJlaHul, BBIMOJHSIEMBIX B TEUEHHE ceMecTpa. Takke Hago OTBETUTh Ha JOIOJTHHUTEIIbHBIC
BONPOCHI IO BCEW TUCIUIUINHE (MIPOJIBUHYTHIN YPOBEHb OCBOCHHSI KOMITETEHITHI ).

JUist HONy4YeHusl OLIEHKU «X0pouio» HYKHO OTBETUTh Ha 00a Bonpoca OuiieTa U MoJyyuTh Ha
MMCBbMEHHON YaCTH 3K3aME€Ha OLICHKY HE HUKE «yJOBJIETBOPUTEIBHO», caTh He MeHee 80% 3amau
U3 33/JaHUM, BBINOJHSEMBIX B TEUYEHHME ceMecTpa. Jlomyckaercss HECKOJIbKO HECYIIECTBEHHBIX
omnook. HeoO6xoMMo Takke OTBETHTDH Ha JIOMOJIHUTENbHBIE BOIPOCH], UMEIOIINE PUHIUITHAIEHOE
3Ha4YeHHE JUIsl TaHHOW TUCIUIUIMHBI (0a30BbI YPOBEHb OCBOCHMSI KOMITETEHIIHI).

JI71st MoNydeHust OIEHKH «y008J1emE0pUneibHo) 3a OTBETH HAa BOMIPOCHI, COJEPIKAIIUECs B
ounere, HeOOXOIUMO:

- OTBETUTH XOTs OBl Ha OJMH BOIIPOC B OWJIETE TIO TEOpHWH, caaTh He MeHee 60% 3amau u3
3a/laHui, BBITIOJNHSAEMBIX B TEUEHHE CEMECTpa HEOOXOIMMO TaKkKe OTBETUTh Ha JOMOIHUTEIbHBIC
BOITPOCHI, UMEIOIINE MPUHIUITHATIEHOE 3HAYCHUE JIJIS1 U3yY€HHON TUCIMIUINHBI (ITOPOTOBBIN YPOBEHD
OCBOCHHSI KOMITCTCHIIHH ).
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OI.[GHKa «HCYHOBJICTBOPUTCIILHO» CTABUTCA, KOrga YpPOBCHbL YCBOCHUSA KOMHCTGHL{I/If/’I HEC

chopmupoBaH

Onucanue KpUTEpHeB U MIKAJ OLEHUBAHUS HHIAMKATOPOB J0CTHXKEHHUS Pe3yJIbTATOB
00yuYeHHUsI M0 TUCHMIINHE «DJIeKTPOIUHAMHUKA U ONITHKA.

IInanupyemslie YpOoBEHb OCBOECHHUSI KOMIIETEHIIUH
pe3yIbTaTh
o0yueHus Kputepiu
(mokazatenu N N N
OLICHUBAHUS IToporosslit ba3zosslii IIponBuHyTHII
JOCTHKEHUS He chopmuposan
JATAHHOTO pe3yIbTaToOB (0 Gamos) YpOBEHb YpOBEHb YPOBEHb
o0y4eHust (3 bana) (4 6amna) (5 6annoB)
YpPOBHS
OCBOCHUS
KOMITETCHITHIA)
1 2 3 4 5 6
VYpoBenb 3HaHui | JleMOHCTpupyeT | YpOBEHb 3HAHUIM YpoBeHb 3HaHUH
HIDKE o01mue 3HaHMSA COOTBETCTBYET COOTBETCTBYET
MHUHHAMAJIBHBIX 6a30BBIX porpamme Tporpamme
TpeOOBaHUH. MOHATHH 110 MOATOTOBKH TI0 MIOJTOTOBKH TI0
Hmerot mMecto TeMam/pasziena | Temam/pasienam TeMam/pazaenam
rpyOble OMOKH. | M JUCLUIUIMHBI. | JAUCIUTUIUHEL. JUCHUTUINHBL.
OIIK 1.1 ITonnoTa Jomyckaetcst Jomyckaetcst CBo0OoIHO U
3HaHU 3HaYUTEIbHOE HECKOJIBKO apryMeHTHPOBaHH
KOJINYECTBO HerpyObIx/ 0 OTBEYaeT Ha
HerpyObIX HECYIIIECTBECHHBIX JIOTIOJTHUTEIbHbIE
OIIHNOOK. omubok. He BOTIPOCHI.
OTBEYACT Ha
JIOTIOJTHUTENbHBIC
BOIIPOCHI.
OtcyTtcTBHE [Iponemonctpu | Ilpogemonctpupos | [Iponemoncrpupo
MHUHHAMAJIBHBIX POBaHbI aHbBI BCE OCHOBHBIC | BaHBI BCE
YMEHHH. YacTHYHO yMmeHus. Pemenst OCHOBHBbIE
He ymeer pemats | OCHOBHEBIE BCE OCHOBHBIE yMmeHus. PemieHsr
OIK 1.2 Hanmaue CTaHIApTHbIE YMEHHS. 3aJaHuA C BCE OCHOBHBIE
T 3agaun. ImeroT Pemensr HErpyObIMH 3aJ1aHUs B
MecTo rpyObIe TUIIOBBIE OImMOKaMHU HJIH C MIOJTHOM 00BeMe
OLINOKH. 3a/1a4u. HEI0YeTaMH. 6e3 He04EeTOB U
JomyieHst OINOOK.
HEerpyObIe
OINOKH.

10.2 TunoBbie KOHTPOJIbHBbIE 3aJAHUSI H MATEPUAJIbI, HEOOXOAMMBIE /I OLIEHKH Pe3yJIbTATOB
00yuyeHusl.
O6s13aTeIbHBIE 32JaHUS 110 JUCHHUIIMHE «DJIEKTPOAMHAMHMKA M ONTHKA»

3agaHus Mo AUCIUIUIMHE «DJIEKTPOJMHAMHKA U ONITHKa» B 3anauHuke: Menenun I'. B., Uepkacckuit
B. C. Dnektponunamuka B 3agavyax. Yacte 2. DNeKTpoJuHAMUKA YacTHIl M BOJH. HoBocuOupck:

HI'Y, 2010:

3AJJAHUE Nel

(cmath 1o 5 Hemenn)

1. 17
2. 1.24
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3. 128
4. 2.27
5. 235

3AZJAHUE No2
(cnatp 8 Henenn)
6. 1.32

7. 3.15

8. 3.47

9. 3.77

10. 3.95

11. 3.105

3AJAHUE Ne3
(cnath no 12 nenenu)
12. 3.116

13.4.10

14.4.19

15.4.52

3AZIAHUE Ne4
(cnath no 15 nenenu)
16.4.72

17.5.17

18.5.416

19.5.44

IIpumepHbIe BApMAHTBHI KOHTPOJILHBIX PadoT:
KontponbHas paboTa 1 1mo 31eKTpoAUHAMUKE U ONITUKE

1. Curnan mnpencraBiusier co0oi HaloXeHHe ABYX TmepuonoB cuuycouanl E(t) = E;sin(apt),

pa3[BHHYTHIX 110 BPEMEHH, Kak IOKa3aHO Ha pucyHke. (3aecy 7 =7/a@,). Kakoe komuuecTBO

@
JIOKQJIbHBIX MAaKCUMYMOB MOZYJIS |E(a))| npuxoauTes Ha uHTepBail 0 < — <2 7? (3 0).

E

t
1 L . /-\ y
. T T Ll 5_[

1 0 T 2T 3t 4t \/61

T =T
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2. Ilnmockast MoOHOXpoMaTHuecKasi 3jekTpomarHutHas TE—BoiHa ¢ mimHON
BOJIHBl A W aMIUIMTYJIOHW sJeKkTpudeckoro mnois Eo magaer Ha yrojakoBbld
OTpaXkaTelb ¢ UACAIBHO IPOBOJAIIMMU CTEHKAMHM, IIOJ YITIOM O K OJHOH M3
rpaneii. HaiiTu pacnipenenieHue 3JeKTpUYECKOro moiisi B mpoctpanctee E(X,y,t)

(3 6).

Io

3. JIyu cBeTa MHTEHCUBHOCTBIO lo majaeT Ha MOBOPOTHYIO NPU3MY M3
CTEKJIa C MoKa3aTeNeM IMpeloMyeHus N=3/2, mo HopMmaau K €€ OOIbIIoN
IpaHd, Kak I0Ka3aHO Ha pucyHke. OCHOBaHHMEM IIPU3MBI SBIAETCS
NPSAMOYTOJIbHBIM paBHOOEAPEHHBIN TpeyrodpbHUK. HaiiTm oTHomeHue
uHTeHcuBHocTel aydeii l1/lo. TlepeoTpakEHHBIMK JIydaMH ITpeHeOpeYb.

(36.).

]

4. I1nockas MOHOXpOMATHYECKash JJIEKTPOMAarHWTHas BOJHA C 4YacTOTOM o, € KpPyroBoi
HoJsIpU3aluell, pacupoCTpaHsIOIascs BIOJIb OCH Z, NaJaeT Ha cucTeMy U3 Tpex mnossipousos. Ockb
NIEPBOIO MOJISPOUAA OPUEHTHPOBAHA BJOJb OCH X, OCh BTOPOI'O MOJISIPOUAA BPALAETCSI OTHOCUTEIBHO
ocH Z (B IJIOCKOCTU Z=CONSt) ¢ yacToToil {2<<wo, OCb TPETHETO MOJAPONIa OPUEHTUPOBAHA T10 OCH Y.
PaccrosiHue M1y NOJISIPOMIaMUA MHOTO MEHbIIIE JIHHBI BOHBI. Haiiti criektp ammuntyast (E(@))
npoieanero curuana. (4 0).
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KonTponbHas paboTa 2 Mo 35IeKTpOIMHAMUKE U ONTHUKE

1. Ilpenmer ¢ pa3smepoM X pacloJIOKEH Ha
paccTossHUU R OT BBITYKJIOTO 3€pKaJia ¢ paguycoM
R, kxak nokazaHo Ha pucyHke (R>>X). Haiitu
pasmep ero uzobpakenus X’. (2 0).

2.Ha pucyHke cxeMaruuecku H300paxkeHa
KapTUHa WHTEPPEPCHIMOHHBIX IOJOC PaBHOU
TOJIIIMHBI HA TOHKOH IJIEHKE ¢ TIOKA3aTesieM PeIOMIICHHS N = 2,
HaOiroaemMasi Mo HOpMajiu K HEW B CBETE C JJIMHOW BOJHBI | -

A = 0,5 mxm. Ouenute nepernaz ToamuHbl AN Mexay Toukamu A ‘B
u B, cuuras, uro Ha orpeske AB TonmmHa miI€HKUM MEHsETCS
MOHOTOHHO. (3 0).

skpan | 3. B cxeme Onra skpan ¢ nByms
3a Y3KHMMU LICJIIMM OCBCIIACTCS TPEM:I
i MOHOXPOMaTHYECKUMHU Y3KHUMH
— d BBITSIHYTHIMH B JHHUH
SO 1 S A HMCTOYHUKAMU OJIMHAKOBOM

L d MHTEHCUBHOCTH C JUIMHOMN BOJIHBI A.
+ 2a VcTouyHukH  pacrmojioKeHbl  Ha
paccrosiuuu L>>d ot skpaHa co
HIeNISIMH,  PAaCcCTOSIHHE  MEXKAY
IEITITMU 2d. HcTounuku
PacCIOI0XKEHBI 10 TOPU3OHTANIN CIEAYIOLUUM 00pa3oM: OAHMH B LIEHTPE, BTOPOI BHIIIE IIEHTPAIbHOMN
JMHAW Ha PACCTOSHUU 3a, TPETUI HUXKE IEHTPAILHOW JIMHUU Ha paccTosiHuM 2a (cM. puc., L>>a).
Haiiti nmpu kakoM MEHUMaTbHOM 0 HHTEp(EPEHIIMOHHBIE KAPTHHBI OT BCEX HCTOYHHKOB COBIAIYT B
touHocTH. (4 6.).

4. Ilo BosnHOBONY, 00Opa30BaHHOMY ABYMsI OECKOHEUHBIMH HJEAJIbHO
IIPOBOASIIIUMU IUIOCKOCTSIMH, OEXKUT H-BonHa BUJA 5

i R A
E=Ey(x)-e,- e!*=== 9t PaccrosHEEe MEXKIY IIOCKOCTAMU @ = ﬁ

, TIe Ay — n7MHA BOJIHBI B CBOOOIHOM npocTtpaHcTse. B mpaBoi
CTEHKE BOJHOBOJIA MapauIebHO OCH Y MPOPE3aHbl JBE OECKOHEUHbIE |
y3KMe el Ha pacctosHuu b =7a  gpyr or apyra. Haiitu B
paccrosiHue X OT MpaBOi CTEHKH BOJTHOBOJA JO DKpaHa, HA KOTOPOM
coceHre WHTEP(HEPEHITMOHHBIE MAaKCUMyMbl HAOJIFOJAOTCS CTPOTO
HANpOTHUB eneil. (5 6).

7a
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IIpuMep KOHTPOJIBHBIX BONPOCOB K JIA0OPATOPHBIM PaboTaM, HeOOXOAUMBIX /1JIsl OLIEHKHU
pe3yJbTaTOB 00yUYeHUs

JlaboparopHas pabGota 1. DjieKTpOMArHMTHasi BOJIHA NPH NPOXOKIEHHMH uepe3 IJIOCKHE
rpanunsbl cioeB (REFLEX).

1. Kak u3aMeHHTCS NOJSIPU3aIis IPH OTPAXKESHUH SJUTUITHYESCKH MOJIIPH30BAHHOTO CBETA B
OKpecTHOCTH yria bprocrepa?

2. Kak M0oxHO omnpeaeuTh pasHocTh (a3 npu otpakennu 1E u TM BoaH? MoskHO 1 Togo0paTh
yCIIOBHS, YTOOBI TP OTPAXKEHHUH IIpaBas KPyropas MOJSPU3aIUs MPeoOpa30BbIBATACEH B JIEBYIO?
3. Kak u3MmeHsieTcs MprHa MPOITycKaHus (110 YacTOTe) 3epKaJia OT Yuciia nap?

4. Ecniu MakCUMyM OTpa)kKeHUS IIPU HOPMAJIBHOM MaJCHNUN MPUXOAUTCS Ha 3eIEHYI0 001acTh
CIIEKTpa, TO Ky/Ia OH CMECTUTCS NPHU HaKJIOHHOM niafieHuu? [Touemy?

JlaboparopHas paboTa 2. dypbe-ananau3 curuajios (FOUR).

1. Kak Oyzer BoccTaHaBIMBATHCS CUTHAI, €CITH M3 €T0 CIIEKTPa BHIPE3aTh BHICOKUE YaCTOTHI?

2. KakoB OyneT 3aKOH JAUCHEPCUH B Cilydae, €ClIU IPOMYCTUTh CUTHAN Yyepe3 QUIbTP C MOCTOSHHON
aMIUIMTYIHON XapaKTEpUCTUKON U IMHEIHO N3MEHsoecs (a30BOil XapaKTEepUCTUKOMN?

IIpumep 3K3aMeHALMOHHOTO OHNJIeTA

1 OrpaxeHue u npeaoMIIeHHE SJIEKTPOMArHUTHOM BOJHBI HA TPAHMIIE pa3zelia ABYX Cpesl.
[Tokazarens npenomicuus. [lonHoe BHyTpeHHEe oTpakeHue. (Ha kommereHiuo OITK-1).
2 NaTepdepeHnust IeKTpoMarHuTHBIX BOH. [ToHsiTue o korepentHoctH. OnbiT FOHTa (Ha

kommeteniuo OITK-3).

ll)opMa 3K3aMeHAIlMOHHOI'0 OMJIeTa npeacraBjcHa HA pPUCYHKE

MHUHOBPHAYKH POCCHUH

®enepalbHOE TOCYIapPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/bHOe YUpeskIeHHe BhICIIero 00pa3oBaHus
«HoBocnOMpCKUi HAMOHAJILHBIN HCCIe10BATEbCKUIl rOCy1apCTBeHHbI YHMBEPCHTET
(HoBocuoupckuii rocyrapcrBeHHblii yausepeuter, HI'Y)

Puznyeckuii pakyjabTeT

3K3AMEHAIIMOHHBIN BUJIET N2

1 OrtpaxkeHnue u npeIoMIICHUE FIEKTPOMArHUTHON BOJTHBI HA TPAHUIIE pa3jiesia IBYX CPe/l.
[Tokazatens npenomienus. [loaHOE BHYTpEHHEE OTPaKEHUE.
2 UnTepdepenitus eKTpoMarHuTHBIX BoIH. [ToHsTHe 0 KorepeHTHOCTH. OnbIT FOHTa.

CocraBuTenb /®.1.0. npenonasatens/

(moanuce)

« » 20 1.
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Bonpocsl k 3k3amMeny

1. OTpaxkeHue M NpEJOMIICHUE DJIEKTPOMAarHUTHOM BOJIHBI Ha TPaHUIE pasfelsia IABYyX Cpeml.
IToka3zarens

IIPEJIOMIICHUSL.

2. ®opmyisl Openens. Yron bprocrepa. [IpocBeTinenne onTuku. JAU3IeKTpUYeCcKUe 3epKaa.

3. @Dypbe-pa3ioKEHHUE HIIEKTPOMArHUTHOrO MojsA. YpaBHeHus MakcBemia B Dyppe -
IIPEICTABICHUH.

4. CoOoTHOILIEHNE HEONIPEAEICHHOCTEN U OLIEHKH C €ro IOMOIIBIO IIUPHUHBI CIIEKTPa Pa3IM4YHbIX

byHKIHA.

. HacrotHas nucnepcus. @a3oBas ¥ rpynnoBasi CKOpOCTH BOJIHBI.

. JlucnepcuoHHOE pacIIbIBaHUE BOJHOBOI'O MTAKETA.

. Knnaccuueckas Teopust IMCIIEpCUU CBETA B CPEJIE.

. CTostume 351eKTpoMarHuTHhIe BOJIHBL. Pe3oHaTopbel. CoOCTBEHHBIE KOJIeOaHMS U COOCTBEHHBIS

4acTOTHI B

IIPSIMOYTOJILHOM PE30HATOPE.

9. BonnoBogwl. TE - u TM - Bonnbl. Kputnueckas yacrtora.

10. BonnoBox kak cpena ¢ gucnepcueidl. TEM — BosiHa B IByCBSI3HOM BOJIHOBO/IE.

11. IIpubamxeHne reoMeTpU4eCcKOi ONTUKH. Y paBHEHUE SHKOHANIA. Y paBHEHUE JIyya.

12. Ilpunuun @epMa 1 NOJIy4YEeHUE U3 HEr0 YpaBHEHUS Jyya.

13. IlpenomiieHne ayda Ha chepUUECKON IMOBEPXHOCTH B MapaKCHAIbHOM MNPUOIMKEHUH.
dopmysia TOHKOU

JIVH3BI.

14. MatpuuHblii METOJ pacyeTa ONTHYECKHUX CHUCTEM. [JlaBHbIE IUIOCKOCTH U MOCTPOECHUE
M300pakeHus Ha

IpuMepe TOJICTOM JINH3BI. Teopema Jlarpanxka-1'enpMrosbsna.

15. UnTepdepenIus 31eKTpoOMarHuTHEIX BOJIH. [IOHATHE O KOTepEeHTHOCTH.

16. BuaHocte uHTEep(PEpeHIMOHHON KapTHHBI. Poib pa3MepoB MCTOYHHUKA U IIMPUHBI €TO
CIIEKTpA.

17. IlpononbHas U TIONIEpeYHast JJIMHBI KOT€PEHTHOCTHU (Ha npuMepe cxembl FOHTra).

18. KoppensuuonHas (QyHKUMS CiIy4yalHOro CTall[MOHapHOrO Ipoliecca Kak Mepa
KOT€pEHTHOCTH.

19. HurepdepeHuuss Ha TOHKMX IUIeHKaX. Jlokammzamuss MHTEp(EPEHLIMOHHOW KapTHHBI.
[Tonocel paBHOTO

HAaKJIOHA U PaBHOM TOJIIIVHBL.

20. Nudpaxuus snekTpoMarHuTHEIX BOJH. [Ipunmun [toitrenca-®dpenens. UneanuzoBanHbie
rpaHUYHbIE

ycnoBusi. Uurerpan Kupxroda.

21. 3oubl ®penens. [lapamerp @peHensd. 30HHas MJIACTUHKA.

22. Nudpaknnu Openens. Judpakiyst BOJIHBI Ha Kparo IIOCKOro skpana. Cniupans KopHto.

23. [Ipubmmxenue Opaynrodepa. Audpaxuus Opaynrodepa Ha TPsIMOYTOIBHOM IIEIIH.

24. JIndpakimonHas penieTka Kak CleKTpalibHbIN TpHUOop (CIeKTpaIbHOE pa3penieHne, 00J1acTh
CBOOOIHOM

JIUCIIEPCUU, YTIIOBOE Pa3pEIICHUE).

25. ®a3oBeie TU(PPAKIMOHHBIE PEIIETKH U UX TPEUMYIIECTBA.

26. OcnoBHble TUNBI uHTEphepoMeTpoB. HWuTephepomerp Padpu-llepo kaxk mpudop,

0 3 N D
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00J1a1af0IIHN il BEICOKOH

pa3pelaroniei cnocoOHOCTHIO.

27. JudpakiUMOHHBIE OTPAaHMYCHHS ONTHYECKUX cHcTeM. OmnTuueckas QUIbTpanus
n300pakeHUi Ha puMepe

onbita A66e-Tloprepa.

28. JIunza kak @ypwe-ananuzarop. ['omorpadust OpenHens.

29. ITpeo6pazoBanue Jlopenua. 4-ekTopsl U 4-TeH30pbl. ['€OMeTpUs NPOCTPAHCTBA BPEMEHHU.
Metpuueckuii

TEH30D.

30. IIpeobpazoBaHre KOBapUAHTHBIX U KOHTPABapUAHTHBIX KOMITOHEHT 4-X TeH30pOB. DPdekT
Homnmepa.

31. 4-BeKTOp MJIIOTHOCTHU TOKa U 4-BEKTOp MoTeHIrana. KamopoBka moTEHITHAIIOB.

32. YpaBHeHus s noreHuuanoB. KoBapraHnTHast 1 HOKOMIIOHEHTHas 3anuck. Vcnons3oBanue
pa3HbIX

KaJMOpPOBOK.

33. Ten3zop anexkrpomarautHoro nosis. Kopapuanrnas ¢popma ypaBHeHuil MakcBeia.

34. IIpeoOpa3zoBanus JlopeHua aiist 3eKTpoMarHuTHbIX nosnei. MuBapuanTel [lyankape.

35. 3anaznpIBaroniue NoTeHUHabl. PaznoxkeHne noTeHuuanoB B OJMKHEH U BOJIHOBOM 30HAX.

36. lunonibHOE U3IIy4yeHUE: UHTEHCUBHOCTD, OJISIPU3ALUs, YTIIOBOE paCpeIesICHUE.

37. AHTeHHBI-U3Iy4yaTelu B paauoauanazoHe. BubOparop I'epua, mosyBosHOBOM BuOpaTOp.
Jnarpamma

HaIIPaBJICHHOCTH U MOJISPU3ALMS U3ITYUSHUS.

38. IlpuHuunel co3JaHUsl Y3KO -HaNpaBJICHHBIX AHTEHH C U3MEHSIEMOW JauarpamMmon
HaIlpaBJICHHOCTH,

(da3supoBaHHbIC AHTEHHBIE PEIICTKH. AHTEHHBI ONTHYECKOIO THIIA Ha MpUMepe mapadoiouaa
BpalEHHUS.

39. llorenuuainsl Jluenapa-Buxepra.

40. Tlone 3apsiga, ABUTAIOLIETOCs C MEPEMEHHOM CKOPOCTHIO IO 3aJaHHOM TpaekTtopuu (6e3
BBIBOJIA). [lose

PaBHOMEPHO JBHXKYIIErOCs 3apsiaa.

41. YrioBoe pacrpeeseHue MOITHOCTH U3JTyYEHHUS PEeISITUBUCTCKON YaCTHUIBI.

42. 3nyueHne peasiTUBUCTCKON YacCTHULIBI IPU YCKOPEHUH €€ B/IOJIb HAIlpaBJICHUs IBH)KEHUS Ha
npruMepe

YCKOpPEHUS B OJTHOPOIHOM JIEKTPUYECKOM II0JIE.

43. CunxpoTpoHHOe u3nyyeHue. OLEeHKH eTro CIEKTPa U YIIIOBOr0 paclpeiesIeHus.

44. zny4yeHue peasiTUBUCTCKON yacTulibl. [loTepu sHepruu U UMITyJIbCa YaCTHUIIBI HA U3TyYEHUE
pu

JBU’KEHUH B ITPOU3BOJIBHBIX MOJISX.

45. PaccesiHME 2JIEKTPOMArHUTHOM BOJIHBI CBOOOIHBIM 3apsiioM. PaccesiHue 31eKTpoMarHuTHOM
BOJIHBI

CBSI3aHHBIM 3aps/ioM. PaccesiHue BOJTHBI cCUCTEMOI 3apsiI0B

JK3aMeHAIMOHHAs pa0oTa 10 YIEKTPOJAMHAMHUKE U ONITHKE

1. ITnockast mpoBoOsIIas HOBEPXHOCTh pas/iesisieT 00JaCcTH ¢ MOKa3aTeNIIMU MPEJIOMIICHHS N1 U N2
(N2 < n1), MarHUTHBIC TIPOHUIIAEMOCTH oOJsiacTeil paBHbI enuHuIe. Co cTOpoHbI 00acTH 1 Ha
IpaHULly pa3/elia Mo yrioM MOJIHOTO BHYTpeHHeEro oTpaxeHnus najgaet TE-Bonna. Haiitu
yICIBHYIO TIOBEPXHOCTHYIO MMPOBOMMOCTh G* (TOK Ha €AMHUILY JUTMHBI I=G*E), ipu KOTOpOii
OTpa’keHHast BOJIHA OTCYTCTBYeT (4 0).
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2. IInmockoe mpo3payHoe KOJBIO TOJIIMHOW A M ToOKa3aTejaeMm
npesiomaeHuss N, yCTaHOBICHHOE B CBOOOJHOM IIPOCTPAHCTBE,
3aHMMaeT BTOPYIO 30HY @DpeHens s TOYkH HaOmroxenus P, H r,
HaxXOJsAIIEeHCs Ha OCHM CHMMETPHM KOJIbLIA, IIPU €r0 OCBEILECHUU ; P

v

[ I;'lj

. . . i(kz—at) z
IJIOCKOM MOHOXPOMATHYECKOW BOJIHOM Eoe (cMm. puc.). 0 Z

HaiiTn BHYTpEeHHMI U BHEIIHUN paguyc KOJbla, €CJIU OT LIEHTPpA H
KOJIbIIA 10 TOYKK HaOmoaeHus 2 merpa, 4=0.5 mukpomerpa (1 6).

[Ipy kakoil MHHHUMAIPHONW TommMHE A . KOMIUIEKCHAS

A

ammntyna E  makcumansna o momymo? Uemy ona pasna? (OTpaskeHHEM OT HOBEPXHOCTEH KOJIbLA

p
npeHedpeusn) (+4 0).

3. HuteBuHBI MOHOXPOMATUYECKUIT MCTOYHUK C JJIMHOW BOJIHBI A
PacIoiokKeH MepHeHIUKYISIPHO ocH Z (cM. puc.). [lepen ncrounukom
YCTaHOBWJIM JBa 3KpaHa. Kaxablii 5KkpaH UMeeT JBE Y3KHUE IIENH, 2h
KOTOPBIC PACIIOJNIOKECHBl CHMMETPUYHO OTHOCHTEIBHO OCH  Z. 2d
PaccrosiHust Mexay IHIeasiMH y mepBoro skpana 2d, y Broporo 2h.
PaccrosHue Mexay SKpaHamu a. PaccrosHue oT BTOPOro skpaHa go ¥ Z
mwiockoctd Habmogenus b (2d u 2h << a u b). Haiitu, npu xakom
MUHUMaJIbHOM O HWHTEHCHBHOCTh H3IYYCHHS Ha  IUIOCKOCTH b
Habronenus obparutcs B Houb (3 6). Haiitu uaTencusHocTh |(X) mist
npou3BoJIbHBIX 0 U N, cunTarh, YTO aMILIMTY/A BOJIHBI, TPOIIEAIICH

yepes M00bIE IS Ha SKpaHax U JOCTHIIIEH IIIOCKOCTH XY, paBHa Eo (+2 0).

4. PenaTUBUCTCKAsE 9aCTHIIA MacChl M U 3apsaoM (] CO CKOPOCThIO V~C IpoJieTaeT MPOMEXYTOK, Ha
KOTOpOM 3ajaHo: 1) ogHOpomHOe MarHuTHOe mojie B, mepnenmgukymspaoe V; 2) omHOpoJHOE
anekTpuyeckoe mone E, mapamnensHoe V. 3HaueHus mojei 3amaHbl B J1a0OpaTOPHOM cHUCTEMeE

orcuéra. HailTu morepu sHEpPruM 4acTULBI HA U3JIy4YCHHE E B JIaDOpaTOpHOW cHucTeMe OTCUETa B
oboux ciyqasx (2 0).

5. JIuneitHO monsipu3oBaHHAs (BJIOJb OCH X) IUIOCKAash MOHOXpPOMAaTHYECKash BOJHA C BOJHOBBIM
BEKTOpOM K B/I0JIb OCH Z paccenBaeTcsi Ha TPEX OJMHAKOBBIX CBOOOIHBIX 3apsgax € Maccoil m c
koopaunatamu (0,0,0), (0,0,d), (0,0,2d). Haiitu auddepeHnnaipbHoe CEUCHHE pacCesHus :—: B

IUIOCKOCTH ZYy B 3aBHCHUMOCTH OT yIJla ., KOTOPBIA OTCUUThIBaeTcsi oT ocu Z (2 6). Hapucosath
KAUeCTBCHHO JAMArpaMMy HAlPaBICHHOCTH PACCESIHHOTO M3JIYyYeHHUs B IJIOCKOCTH Zy s d=1/4.
(+2 6).

6. Haiitu B m1aGopaTopHOil cucteme oTcuéra CKaIsIpHBIA U BEKTOPHBIA NOTEHIIMAIBI PEIITUBUCTCKON
HEUTpaJIbHOW YacTUIbl ¢ MArHUTHBIM MOMEHTOM M, (B COOCTBEHHOW CHCTEME OTCUETa), KOTOpas

JBIKETCS BJIOJIb HAIIpaBJIeHHs: M, cO cKopocThio V ~ C (3 0).

OneHouHble MaTepHalbl IO TNPOMEKYTOYHOW aTTeCTalliM, NpeJHa3HAUYE€HHbIE MAJI IPOBEPKH
COOTBETCTBHUSI YPOBHSI MOATOTOBKH Mo auciuruinHe Tpedoanusm CYOC, xpansTcs Ha Kadenpe-
paspaboturke PIT/] B meuaTHOM U 3JI€KTPOHHOM BUJIE.
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