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2 AHHOTAIIUA AMCHUITJINHBI

«IJIEKTPOMAT'HUTHBIE 110JIA U BOJIHBI»

B nucuurmnze «IeKTpOMarHuTHBIE MOJIS U BOJHBD) PACCMATPUBAIOTCS Clle-
IYIOIIHE OCHOBHBIE BOIPOCHI: CUCTEMA OCHOBHBIX TOHATHI TEOPUU JIEKTPOMATrHUT-
HOTO TIOJIs, ypaBHEHUsI MakcBeia B MHTETpaIbHOM 1 AuddepeHInaibHoN popmax,
MaTepUaJIbHbIE YPABHEHUS, MOHATHE O TEH30pax IUAJIEKTPUYECKOM M MarHUTHOU
IIPOHULIAEMOCTHU CPEbl, TPAHUYHBIE YCIOBUA I NOJIEM U MHAYKUUN, YPABHEHUS
MakcBeia 151 KOMIUIEKCHBIX aMILTUTY, OTPaKeHUE U IIPETOMIIEHUE TUIOCKUX JIEK-
TPOMAarHUTHBIX BOJIH Ha TPaHUIIe pasjiena pa3IndHbIX cpel, 3akoHbl CHeunyca, Gpop-
MyJbl @peHesnsi, MOBEpXHOCTHBIN 3P PeKT, mpudIuKEeHHbIE TPAHUYHBIC YCIOBUS Ha
NOBEPXHOCTH MeTajuia. JHeprusd OMII, e€ nokanuzauus, nepeHoc u npeodpazosa-
Hue. Teopema [IoMHTHHTA. DNEKTPOMAarHUTHBIE BOJIHBI B IPUPOJHBIX YCIOBUSAX. SB-
neHue pedpakinu, MOTIOMICHHS U OTPAKEHUS PAJIHOBOJIH B OKOJIO3EMHOM IIPOCTPaH-

cTBe. PacnipocTpaneHue 3eMHbIX, TPOMOCHEPHBIX U HOHOC(EPHBIX PaIUOBOIIH.

SUBJECT SUMMARY

«ELECTROMAGNETIC FIELDS AND WAVES)

In the discipline “Electromagnetic fields and waves” are considered the fol-
lowing key issues: the system of the basic concepts of the theory of electromagnetic
fields, Maxwell’s equations in integral and differential forms, material equations, the
concept of tensor permittivity and magnetic permeability of the medium, the bound-
ary conditions for the fields and induction, Maxwell’s equations for the complex am-
plitudes, reflection and refraction of plane electromagnetic waves at the interface of
different media, Snell’s law , the Fresnel formulas, skin-effect, approximate bound-
ary conditions on the surface of the metal. The energy of electromagnetic fields, its
location, transfer and conversion. Poynting’s theorem. Electromagnetic waves in na-
ture. The phenomenon of refraction, absorption and reflection of radio waves in the

near-Earth space. Spread of the earth, tropospheric and ionospheric radio-waves.
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3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. LenssMu n3ydeHus: TUCIUILIMHBI SBJISETCS TPUOOpPETEHNE TEOPETUUECKUX 3HAHUN
B 00J1aCTH TEOPUH AJIEKTPOMATrHUTHOTO TOJIS, (PU3NUECKUX M MAaTEeMAaTUUE€CKUX MOJIE-
JIeH SJIEKTPOAMHAMUKH U (POPMHUPOBAHUE MPAKTUYECKUX YMEHUIM 1 HABBIKOB aHAIU3a
ANEKTPOAUHAMUYECKHUX MTPOLIECCOB U OCOOEHHOCTEN paclpOCTPaHEHUSI PaJIMOBOJIH B

PCaJIbHBIX YCIOBUAX.

2. 3agaun TUCIIATIIINHEL:

-opmupoBaHue 3HaHUHN (HyHIAMEHTAIbHBIX 3aKOHOB AJIEKTPOMAarHeTu3Ma U Mare-
MaTHYECKOTO armapara, Mo3BOJISIIONIET0 ONepupoBaTh ¢ GyHIaMEHTaIbHBIMU 3aKO-
HAMH;

-(hopMUpOBaHUE 3HAHUI O CTPYKTYpE FIEKTPOMArHUTHBIX BOJIH U UX CBOMCTBAX;
-(hopMUPOBaAHUSI HABBIKOB COCTABJICHUS MIPUOIMKEHHBIX MAaTEMaTHYECKUX MOJICTICH,
pacyera v aHajau3a JIEKTPOJUHAMUYECKUX CUCTEM;

-chopMHpOBaTh Y 00yUaIOIINXCS YMEHUS pelllaTh OCHOBHBIC AIEKTPOJUHAMUUECKIE
poOJIeMBbI U TPOBOJIUTH aHAJIU3 PACIIPOCTPAHEHUS PAMOBOIH B TOM YHCIIC U C y4e-

TOM p€ajbHbIX PAJAUOTPACC.

3. 3Hanus:

-OCHOBHBIX TOHSATHUNA W 3aKOHOB TEOPUHU SJIECKTPOMATHUTHOTO MO, GU3UIECKUX U
MaTE€MAaTUYE€CKUX MOJICTICH AIEKTPOAUHAMUKH;

-METOJIOB aHAIN3a JIEKTPOJMHAMUYECKUX MTPOIIECCOB B HEOrPAHUYEHHOM IPOCTPAH-
CTBE;

-0COOCHHOCTEN pacpOCTPAHEHUS PAIMOBOJIH B MPUPOIHBIX YCIOBUSIX.

4. OcBOEHHE MTPUEMOB PELICHUS TPOCTHIX 33/1a4 JIEKTPOCTATUKHU U SIICKTPOAUHAMU-
KM, YMEHHUS MoA00paTh aJeKBaTHYIO (PU3MUECKYIO0 1 MaTEMaTHISCKYIO MOJIEIH TIPH-

KJIaAHOI'O XapaKrepa.



5. CDOpMI/IpOBaHI/Ie HABBIKOB HCIIOJIB30BAHUA MAaTCMATUYCCKOI'O allllapaTa — BEKTOP-
HOT'O aHaJIn3a U TCOPHUU I[I/I(I)(I)epeHI_II/IaJIBHBIX ypaBHeHI/Iﬁ — JJIA PpCHICHUS 3JICKTPO-

JAUHAMHYCCKHX 3a1a4.

3.2 Mecrto nucuumiinebl B cTpykrype OITOII

JlucuuminHa n3ydaeTcs Ha OCHOBE paHee OCBOCHHBIX TUCITUILIMH Y4eOHOTO TIJIaHa:
1. «Anrebpa u reoMeTpus»

2. «MareMaTudeCcKuil aHaInu3)

3. «®u3ukay»

1 00ecIieynBaeT U3yUEHUE MOCICIYIOMINX TUCITUTIIINH

1. «TexHu4eckas 3IEKTPOAMHAMUKA

2. «AHTEHHBI U PACIPOCTPAHEHUE PATUOBOIH



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Kon komnerenuun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHIHKATOPA
KOMIIeTEeHIHH

OIIK-1 Cnioco0OeH HCI0JIhb30BaTh IOJIOKEHMS, 3aKOHBI H METOJIBI €CTECTBSHHBIX Ha-
YK 1 MaTEeMaTHKH JJIs PEIICHH 3a7]a4 WHKCHEPHOH JCSITEIIbHOCTH

OIlIK-1.1 3naem ghynoamenmanvuvie 3aKoHbl NPUPOOBL U OCHOBHBLE PU3UYECKUe U MA-
memamuieckue 3aKOHbl

OIlIK-1.2 Ymeem npumensams puzuueckue 3akoHvl u Mamemamuieckue Memoowl OJis
peutenus 3a0a4 meopemuiecko2o U nPUKIaoH020 xapakmepda

OIlIK-1.3 Braoeem nasvikamu ucnonv3osanus 3Hanuu GU3UKU U MAMeMaAmMuKy npu
peweHuu nPaKmu4eckux 3a0ay




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jlek, | IIp, | UKP, | CP,

n/n au a4 au au

1 | Beenenue 1

2 | Tema 1. dyHnaMeHTaIbHBIE 3aKOHBI AIEKTPOMArHeTU3Ma. 4 3 10
VYpaBHenusa Makcgeia

3 | Tema 2. DnekTpoMarHUTHbBIE BOJIHBI B O€3rpaHUYHON OHO- 3 4 11
POIHOI U30TPOIMHON BEIIECTBEHHOM Cpeie

4 | Tema 3. DIeKTpOMarHUTHBIE BOJIHBI B OJHOPOJHOM H30- 3 3 11
TPOITHOM KOMILJIEKCHOU cpefie

5 | Tema 4. DnexTpoMarHUTHBIC BOJHBI B O€3rpaHUYHOM OTHO- 4 4 12
POIHOM aHM3OTPOIIHOI cpene

6 | Tema 5. BoiHOBBIE MPOIIECCHI MPU HATTMYWHU TPAHUIL pas3ie- 3 3 11
1a cpen

7 | Tema 6. DOHepreTuueckue xapakrepuctuku SMII 3 4 10

8 | Tema 7. DneKkTpoMarHuTHbIE BOJIHBI B IPUPOAHBIX YCIOBH- 3 3 11
X

9 | Tema 8. PactipocTpaHeHne 3eMHBIX PaJIMOBOJIH 3 4 12

10 | Tema 9. TponocdepHbIe pagMOBOIHBI 3 3 12

11 | Tema 10. MoHOC]EpHBIE pairOBOIHBI 3 3 11

12 | 3akmtoueHue 1 0 1
Hroro, a4 34 34 1 111
N3 HuX ay Ha KOHTPOJIb 0 0 0 35
OO6m1ast TpyI0EMKOCTh OCBOCHHSI, a4/3¢ 180/5

4.1.2 Copepxanue
Ne HauMeHnoBanue TeMbl Conepxanue
n/n JUCHUIIIMHBI
1 | Beenenne SABnenus snekTpomaraeTusma B npupoje. Odmactu mpak-

TUYECKOTO MCIOJIb30BAHUS AJIEKTPOMArHUTHBIX SIBJICHUM.
CriocoObl onmcanusi (MOAEIUPOBAHUSA) DIEKTPOMArHUT-
HbIX nojsiei. CkassipHble U BEKTOPHbIE BEIMUYUHBI ((DYHK-
LIUM), UCTIOJIb3yEeMbIE JJIsl ONUCAHMS 3JIEKTPOMAarHUTHBIX
nojei. BonHOBO# xapakTep MEpeMEHHOIo 3JIeKTpoMar-
HUTHOT'O NOJISl. YHMBEPCAIbHOCTh MAaTEMAaTUUECKOTO OIHU-
CaHMS BOJHOBBIX IPOLIECCOB, (U3NUECKHUE U MaTeMaTnye-
CKHE MOJEIIN.




HaumMmeHnoBaHnue TeMbl
JUCHHILIMHEI

Conepxanue

Tema 1. ®yHnaameHTaIbHBIE
3aKOHBl  JIEKTPOMAarHeTU3Ma.
VYpaBHeHusa Makcseia

3akonsl dapanes, Amnepa-Makcsemna, ['aycca, Henpe-
PBIBHOCTH TOKOB M 3apsiZIOB B MHTETPaJbHON (opme, nux
MaTeMaTH4eCKOe IpeJCTaBlIeHNe, (pU3nueckoe coaepka-
HUE U ceICcTBUs. [ paHn4HbIE YCIOBUS AJIs CKAJISAPHBIX U
BEKTOPHBIX HOJIEH.

dopmanbHOE NPeoOpa3oBaHHE 3aKOHOB AJIEKTPOMAarHe-
Ti3Ma B auddepeHmaibayo Gopmy. Makpockomuue-
CKHE MarepuajbHble MapaMeTpbl BELIECTBEHHBIX Cpe,
0TOOpakeHUE UX CBOWCTB B MaTe€pUaIbHBIX YPaBHEHUSIX.
ITonnas cucrema ypaBHeHuM MakcBeila — yHUBEpCab-
Hasi MaTeMaTu4ecKkash MOJENb MaKpPOCKONMMYECKOW 3JIeK-
TpoauHamMukH. CBOOOIHBIE U BBIHYKIEHHBIE TIONs. YacT-
HBbI€ KJIacChl JJIEKTPOMArHUTHBIX SIBICHUN. YpaBHEHUS
Jlarutaca u [lyaccona. BonHoBble ypaBHeHus. [lonatus o
IpaHUYHbIX 3aJadax.

Tema 2. OJEeKTPOMarHuT-
Hble BOJHBI B O€3rpaHUYHOMN
OJTHOPOIHOM WU30TPOITHON
BEILIECTBEHHOM cpefie

VYpaBHeHHss MakcBeiia ¥ BOJIHOBBIE YPAaBHEHHsI OTHOCH-
TEJIbHO KOMIUJIEKCHBIX aMILIUTYJ BEKTOPHBIX IOJIEH, rap-
MOHUYECKHE 3aBHUCSIIMX OT BpeMEHH. Monenb JI0Kajb-
HO TIOCKHUX, JIOKAJIbHO OJJHOPOIHBIX, NonepeuHbix OMB.
Omnpenenenns XapakTepUCTUK BOJTHOBOTO MPOIECca: BOJI-
HOBOH (PpOHT, BOJIHOBOH BEKTOp, (pa3oBast U rpymnmnoas
CKOPOCTH, JJIMHA BOJIHBI, XapaKT€PUCTHUECKOE (BOJIHO-
BO€) CO-TIpOTUBJIEHUE Oe3rpaHn4Hoil cpensl. [lomspusa-
uus OMB, Buabl Noisipyu3anu, poib NOIAPU3ALHOHHBIX
cBoiicTB OMB B npakTHuecKUX NPUIIOKEHUAX. SIBIEHUA
UHTEpEPEHIINN TIOJIEeH paCIPOCTPAHSIOIIMXCS BOJH.

Tema 3. DinexkTpoMarHUTHbIE
BOJIHBI B OJIHOPOJHOM H30TPOII-
HOW KOMIUIEKCHOM cpefie

[TpubnmxeHHass MaKpOCKOIMYECKash MOJENb peallbHOU
cpezibl, KOMIUIEKCHbIE MaTepHallbHbIE IMapaMeTphl, UX 3a-
BUCUMOCTh OT YacTOThl. XapaKTEPUCTHKH BOJI-HOBOTO
npolecca B ci1abo nonomaromieit cpeae. Aucnepeus u 3a-
TyXaHHE BOJIH. BOJHBI B cpefie ¢ BBICOKOM AIIEKTPUYECKON
IPOBOAMMOCTHI0. CHIIBHBIN MTOBEPXHOCTHBIN AP EKT, M-
TMIeTaHCHBIE TPAHUYHBIE YCIIOBUS HA MIOBEPXHOCTH Peaib-
HOTO MeTayuta. [ paHUYHBIC YCIIOBHS JUTSI BEKTOPOB TIOJIEH
Ha MOBEPXHOCTH HCATILHOTO METaIA.

Tema 4. DnexkTpomMarHuTHbIE
BOJHBI B O€3rpaHUYHON OJHO-
POIHOW aHU30TPOIHOM Cpelie

[Tpupona u mposiBICHUS AaHU30TpPONHHU. BomHBI B rupo-
TponHOH cpene, dpdextsr Papanes u Korron-MyToHa.
I'mpoMarHuTHbIE PE30HAHCHI.

Tema 5. BosHOBBIE MPOLIECCHI
NP HAJIMYUU TPaHUI] pasnesa
cpen

OtpakeHre W NpENOMIICHHE BOJIH Ha IPaHULE pas3nena
cpen. 3akonbl CHennnyca. HopmasibHOE M HaKJIIOHHOE Ma-
JICHHE BOJIH C PA3JINYHON NOJISpHU3alMed Ha TPaHULLy pas-
nena cpen. @opmynsr Openens. YenoBus MOJHOIO MPoO-
XOKJIEHMSI ¥ ITOJIHOTO OTpakeHUs. DOpMHUpPOBaHUE «OBICT-
PBIX» U «MEUIEHHBIX» INIOCKUX HEOJHOPOIHBIX BOJIH.

Tema 6. DHepreTUYeCKUE XapaK-
tepuctuku IMII

Oueprus DMII, e€ nokanuzanusi, IEPEHOC U peoOpa3oBa-
nue. Teopema [loitHTHHra. YpaBHEeHUs OanaHca KOMILIEKC-
HOM MOIHOCTH. CKOpOCTh ABWKEHUS SHepruu. CpemaHsis
MOIIHOCTb, IEPEHOCUMAsi BOJIHOM B TPOCTPAHCTBE.




HaumMmeHnoBaHnue TeMbl
JUCHHILIMHEI

Conepxanue

Tema 7. DOnexkTpoMarHuTHbIE
BOJIHBI B IPUPOJIHBIX YCIOBHSIX

JlydeBast TpakToBKa mpoliecca pacHpOCTpPaHEHHUs BOJIH,
VYpaBHeHHE SHKOHAJIA, IPEACTABICHUS I€OMETPUYECKON
OINITUKU W TPAaHUIBI UX NPUMEHHUMOCTH. [IpnOnmxenHas
MOJIeTTb Mpoliecca pacnpocTpanenuss OMB B HeogHOpOI-
HOM cpene, siBIeHUE pedpakluyd B OKOJIO3EMHOM IIpO-
ctpanctBe. Knaccudukamus pagnoBosH 1Mo crocody pac-
MIPOCTpPaHEeHUs: 3eMHbIe, TporocepHble U HOHOC(HEPHbBIE
BOJIHBI; YaCTOTHBIE JIMAIIa30HbI PaIUOBOJIH.

Tema 8. Pacnpoctpanenue 3em-
HBIX PaJIMOBOJIH

@akTOopBI, BIUSAIOIIKE HA IPOLECC PACIIPOCTPAHEHUS 3€M-
HBIX paanoBosiH. Meton [oiirenca-Kupxroda u naeanu-
3UpOBaHHAs MOJEIb PaAHOTPACChl B YCIOBHUSAX OAHOPOI-
HOH Heromiomariei arMoc(epsl U MIOCKON MOBEPXHO-
cTH 3eMiu. 30Hbl OpeHens, 001acTh, CylIIECTBEHHAs TPH
pacnpoCTpaHeHUH paaAuoBOiIH. PacnipocTpaneHue BojH B
YCIOBUSIX MPSIMOW BUJUMOCTH, YUET OTPAKEHUS OT 3€M-
HoOM noBepxHOCTU. O0IACTh, CYIIECTBEHHAs MPU OTPaXKe-
Hun. MaTepdepenunonnas Gpopmyna, MHOXKHUTEIb BIHS-
Hus 3emun, popmyna BeeneHckoro. Yuer cdepuunoctu
36MHOW MOBEPXHOCTH. J[JIMHA paguoTpaccel NpsMON BH-
numocTy. HepoBHOCTH oTpakarolell MOBEpXHOCTH, KPH-
Tepuii Penes. Xapaktep oTpakeHUs IPU pa3IMYHbIX yIJIax
CKOJIbKeHUS 1 yacTtoTax. KauecTBeHHas kapTuHa qudpax-
[[UU PATUOBOJH HA MPEMATCTBUAX, YPDEKT yCUISHHUS MO
B 00JIaCTH MOJyTE€HH. YCIOBHS HOPMaJlbHON pabOTHI pa-
JUOTPACC B YCIOBUSAX CUIIBHO NIEPECEUEHHON MECTHOCTH.
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Tema 9. Tponocdepnrie paano-
BOJIHBI

Mogens «HOpManbHOW» Tponocdepsl, ko3hduuueHT u
UHJCKC IpeaoMieHus. TeMneparypHble HHBEPCUHU B TPO-
nocdepe. MenkomaciiTaOHble U IPOTSKEHHBIE CIIOUCThIE
HEOHOPOAHOCTH. TporocdepHas pedpakius B reOMeTpo-
OINTUYECKOM NMpHOIMKEeHUH. Pannyc KpUBU3HBI JTyda A7
HOPMaJIbHOH Tporocgepbl — paguyc KpUBU3HBI HOPMaJIb-
HOU pedpakiuy. DKBUBAICHTHBIN pajnyc 3eMIIH, paccTo-
SIHAE TIPSIMOM BUAMMOCTH IIpH pedpakunu. Buiasl Tpomno-
chepnoit pedpaknuu. Pacipoctpanenue TpormnochepHbIx
BOJIH B YCIIOBHSIX cBepxpedpakiuu, oOpa3oBaHue TPOIo-
cepHbIX BOJIHOBOOB. PaccesiHue paguoBOSIH B TPOIO-
cdepe, paguonunauu JJTP. OcHOBHbIE IPUUUHBI 3aTYXaHUS
paxuoBOIH B Tporocdepe.




n/n

HaumMmeHnoBaHnue TeMbl
JUCHHILIMHEI

Conepxanue
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Tema 10. MoHOC]epHBIe panno-
BOJTHBI

Oomiee coiicTBa HOHOC(hEpHl. DKBUBAJICHTHBIE IEKTPH-
YeCcKHe MapaMeTpbl HOHOCHEPHI, UX 3aBUCHMOCTH OT Ya-
CTOTBI. 3aTyXaHHE€ PaJUOBOJIH HA HU3KUX U BBICOKHX Ya-
CTOTaX, PE30HAHCHBIM XapakTep 3aryxaHus. Pedpakuus
paznoBONIH B MOHOC(Epe, BOSHUKHOBEHHE OTPaKEHHBIX
BoyH. Kputndeckas yactora paaunoBoiHbl. Hambombimas
BO3MOYKHAS 4YacTOTa /71l HOHOC(EpHOM paJuoIMHUU. «30-
HBI MOJTYaHUS», MUHUMAJILHO BO3MO)KHAS JTMHA PaIUOITH-
HuM. Jlucriepcust ¥ MOMIONIEHUE PaJIUOBOIH B HOHOC(hE-
pe. MoHocdepHbie BO3MYIIEHUS U UX BIMSHUE HA PACIpo-
CTpaHeHHe HOHOC(EPHBIX BOJIH. BiusiHre MarHuTHOTO M0-
751 3eMJTM Ha PaclpoCTpaHEeHUE HOHOC(EPHBIX BOJH.
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3akiroueHune

Ponsb TCOPUHU SJICKTPOMATHUTHOI'O ITOJIA B IIPUKJIAIHBIX 3a-
Jadax HAYKWM W TCXHHUKH, B CO3JJaHWH COBPCMCHHLIX CH-
CTEM CBA3H, JJOKAllMU U HaBUI'allkH.

4.2 IlepeyeHb J1a0OPATOPHBIX PadoT

JlaGoparopHbie pabOTHI HE MPETYCMOTPEHBI.

4.3 IlepeyeHb NPAKTHYECKHUX 3AHATHH

HaumeHoBaHMe NpaKTHYeCKUX 3aHATHH KosmmuecTBo aya. yacos
1. Onepanuu BEeKTOpPHOH anreOpbsl U BEKTOPHOTO aHanuza. Toxzie-
CTBEHHbIE MpeoOpa3oBanus AUQPPEpEeHIINATHHBIX ONEPaTOPOB U UX
BBIUMCIICHHE 5
2. I'pannuHbIe 33/1a41 ISl CTATHYECKUX ITOJIEH 5
3. PacueT xapakTepHUCTUK MOMEPEYHBIX BOJH B O€3rpaHUYHBIX Cpe-
nax 5
4. OtpakeHue U MPETOMIICHHE BOJIH Ha TPAHMIIAX pa3zelia Cpel 5
5. Pacuer cpenneit MomHOCTH, IepeHocuMoi OMB B Ge3rpaHUYHBIX
cpenax 5
6. Ilpumenenue popmyssl BBeneHckoro it npuOINKEHHbBIX pacye-
TOB PACIIPOCTPAHEHUS PaJHOBOJIH 5
7. PacueT TpaeKkTopuil ABUKEHHUS PaJUOBOJH B INTIOCKOCIOUCTHIX U
c1ab0 HEOTHOPOIHBIX cpeax 4
Uroro 34

4.4 KypcoBoe npoeKTupOBaHHe

Kypcosas pabota (IIpoeKT) He TPEeTyCMOTPEHBI.
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4.5 Pedepar

Pedepar ve mpexycmoTpeH.

4.6 HuauBuayaJbHOE JOMAIIHEE 3alaHUe

NuauBuayansHOE JTOMAIIHEE 3a/IaHUE COCTOUT U3 NIBYX 3aaad. M]3 cuuraercs BbI-
MOJIHEHHBIM, €CJI BEPHO pelieHbl 00€ 3a1aun. MJ13 10mKkHO ObITh BBIMIOJHEHO B TE-

YEHHUH TEKYLIEro CEMECTpPA.
IIpumepsl 3amay.
3amaya Nel

[1nockast aneKTpoMarHuTHasi BOJIHA PACIPOCTPAaHSAETCS B AUAIEKTPUKE O€3 MOTEPb.
Paccrosiare mexay cocenHuMu cuHpazHbiMu GpoHTaMu paBHO 20 M, CKOPOCTH Tie-
pemernienus GpoHToB cocTapiseT 1,5-108 m/c. OnpenenuTe OTHOCUTENBHYIO AUAJICK-
TPUYECKYIO MPOHUILIAEMOCTh CPE/Ibl, YaCTOTy KoJiebaHuil (ha30ByI0 MOCTOSHHYIO U

JUTUHY BOJIHBI.
3amaua No2.

[Iimockas anexkrpoMarauTHas BojaHa ¢ yactoron 10 MI'm pacipocTpansiercs B cpene
C OTHOCHUTEJIbHBIMU IPOHULIAEMOCTAMHU € = 3,5; L= 1 U yAenpHON MPOBOAUMOCTBIO
10-3 Cm/Mm. Onpenenute (ha30ByI0 CKOPOCTh M XapaKTEPUCTHUECKOE COMTPOTUBIICHHE

cpenpl.

4.7 JoxkJaan

Jlokiiaa HE PETyCMOTPEH.

4.8 Keiic

Keiic He nmpegycMoOTpeH.
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4.9 Opranusanus v y4eOHO-MeTOANYeCKOe 00ecnedYeHne CaMoCTOSITeJIbHOM pa-

00THhI

N3ydeHne AUCUUILIMHBI COMPOBOXKIACTCS CAMOCTOSITENIbHOM paboTOM CTy/IEeH-
TOB C PEKOMEHJOBAHHBIMM IIPEIIOAABATEIEM JIUTEPATYPHBIMA UCTOYHUKAMU U UH-

dbopMaliMoOHHBIMU pecypcamMu cetu IHTepHeT.

[InannpoBanue BpeMEHU U1 U3YUECHUS JUCUUIIIIMHBI OCYILIECTBIISETCS HA BECh
nepuoa 00y4YeHusl, peycMaTpuBasi MPU ATOM PETYISIPHOE TOBTOPEHUE MPOUICHHO-
ro matepuana. O0y4aromumMmcs, B paMKax BHEAyIUTOPHOW CaMOCTOSTEIBLHON pabo-
ThI, HEOOXOJIUMO PETYJISPHO JIOMOJHITH CBEACHUSIMHU W3 JIUTEPATYPHBIX HCTOUHUKOB
Marepuai, 3aKOHCTIEKTUPOBAHHBIN Ha JIEKIUAX. [Ipy1 3TOM Ha OCHOBE M3y4eHUS pe-
KOMEHIOBAHHOM JIUTEPaTYyPHI IIEE€CO00Pa3HO COCTABUTh KOHCIIEKT OCHOBHBIX ITOJIO-
YKEHUM, TEPMUHOB U OTIPEICIICHUH, HEOOXOIUMBIX JJIsI OCBOSHHUS Pa3/IeioB yUeOHOM

JIUCILIUIIIINHEL.

Oco0oe mMecTo yaensieTcsi KOHCYJITUPOBAHUIO, KaK OHOHN U3 (hopM 00ydeHHUS
U KOHTPOJISI CAMOCTOATEIbHOM padoThl. KoHCynbTUpOBaHue mpeanonaaraeT 0coobM
00pa3oM OpraHM30BaHHOE B3aMMOJICUCTBUE MEX Y IIPETOAaBaTEIeM U CTYICHTAMH,
IIPU 3TOM IPEATNONATAeTCs, YTO KOHCYIBTAHT JINOO 3HAET TOTOBOE PEIlIEHUE, KOTOPOE
OH MOJKET MpeAnrcarb KOHCYJbTUPYEMOMY, JTHMO0 OH BIIAJIEET CIIOcOOaMu JesTeb-

HOCTH, KOTOPbIE YKa3bIBAIOT MYTh PELICHUS MPOOIEMBI.

Texymas CPC IIpumepnas
TPYA0EMKOCTb, a4

Pabota ¢ JIeKIMOHHBIM MaTepuaoM, ¢ yueOHOH JTuTeparypoit 43
Omneperxaromias camocTosiTeNbHast padora (M3yuyeHHe HOBOTO Mare-

puaia 10 ero U3J10KEeHUS Ha 3aHATUSIX) 0
CaMocCTOsTEIbHOE U3YUEHHE Pa3/eI0B TUCLUILINHBI 0
BrinonHenune JoMaHuX 3aJaHUM, JOMAIIHUX KOHTPOJBHBIX padoT 5
[ToaroroBka k J1abopaTopHbIM padoTaMm, K MPaKTHUYECKUM M CEeMHU-

HapCKUM 3aHATHIM 14
[TonroroBka K KOHTPOJIBHBIM padOTaM, KOJJIOKBUYMam 14
Beinonnenue pacueTHo-rpaduueckux padot 0
BeinosnHeHne KypcoBoro nmpoeKTa Uin KypcoBoil paboTsl 0
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Texymas CPC

IIpumepHas
TPYA0EMKOCTb, a4

[Touck, u3ydyeHue U npe3eHTanus nHPOpMaLUH 10 3aJaHHOM Mpo-

O1eMe, aHaIM3 HAyYHBIX ITyONIHKAIUi 110 3aJaHHOI Teme 0
Pabora Hax MeXIUCHUIUIMHAPHBIM IPOEKTOM 0
AHanu3 TaHHBIX 10 33JaHHOW TeMe, BHIIIOJIHEHUE PACYETOB, COCTaB-

JICHHE CXEeM U MojeJiell, Ha OCHOBE COOPAHHBIX JaHHbIX 0
[ToaroroBka k 3a4ety, AU GepeHInPOBAHHOMY 3aUeTy, FK3aMEHY 35

HUTOI'O CPC

111
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
onoJ1.

OcHoBHas auTeparypa

1 [TerpoB, bopuc MuxaitnoBud. IneKTpoAMHAMUKA U PACTIPOCTPAHEHUE PAIUO- 96
BoyH [Tekct] : yueb. mis By30B MO HampaBiieHU0 ~“PannoTexHuka” v CrieIu-
anpHOCTSIM “PagmorexHuka”, “Pagunodusnka u snekTponuka”, “beiToBas pa-
JTUO3JIEKTpOHHAs panuoanmnaparypa” / b.M. Ilerpos, 2003. -558 c.

2 MakcumoB B.M. JIunuu nepenaun CBYU-auamnazona [Tekcer] : Y4ae0. mocoodue 146
JUIS BYy30B B OOJI. paJJMOTEXHUKH, DJIEKTPOHUKHU, OMOME]]. TEXHUKH U aBTOMa-
TU3allUU 110 HAIIPABJIEHUIO MTOJATOT. AUIIIOMHUD. cienuanuctoB 654200 "Paguo-
texauka” / B.M.Maxkcumos, 2002. -80 c.

3 MakcumoB B.M. VYcrpoiictBa CBY: OCHOBBI TEOpUU U 3IEMEHTHI TpaKTa 145
[Tekct] : Yueb. mocobue it By30B B 00J1. paAMOTEXHUKHU, YIEKTPOHUKH, OHO-
MeJl. TEXHUKH U aBTOMATU3AIMH 110 HAMPABJICHUIO MOATOT. TUTIIIOMUP. CTIEIH-
anmctoB 654200 ”Pagunorexnuka” / B.M.Makcumos, 2002. -72 c.

4 AunekceeB, Bagum CepreeBud. DJIeKTPOMArHUTHBIE TOJISE U BOJHBI [ TekcT] : 75
yue0. mocobue / B. C. Anekcees, 2016. -121, [1] c.

JlomonuuTenpHas TuTeparypa

1 [IumenoB, HOpuii BagumoBuu. Texnuueckas snexktpoauHamuka [Tekcr]| : 152
VY4e0. mocobue amst By30B IO cenuanbHOCTSIM ~CeTH CBSI3U U CUCTEMBI KOM-
MyTauuu”’, "MHOroKaHall. TeJIEKOMMYHHKAIl. CUCTeMbI, ”PaioCBsI3b, paiuo-
Belanue u TeieBujaeHue”, “CpencTBa CBA3H C MOABMKHBIMH OOBEKTaMU”,
” AynuoBusyai. TexHUKa”, "®U3KKa U TEXHUKA ONTHUY. CBSI3U U HAIIPABIICHUIO,
”Tenekommynukarnuu’” / F0.B.ITumenos, B.U.Boiasman, A.Jl.Mypagios, 2000.
-536 c.

2 Cazonos, Imutpuit Muxainosuu. Yerpoiictea CBY [Tekcr] : [y4ue6. mocobue 78

JUTSL BY30B 110 criernanbHocTH ~Paguorexnuka”] / J1. M. Cazonos, A. H. I'pu-
nuH, b. A. Mumyctun, 1981. -295 c.

5.2 Tlepeyenb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «H-

TEPHET», UCITI0JIb3YCMbIX IIPH OCBOCHHH JUCHUILJIUHBI

Ne i/ DJIeKTPOHHBIN aapec

1 Crpanuna auctuuruinebl Ha caiite kadeapsl TOPhttp://www.tor.eltech.ru:8000/edu/bach
elor/empv
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5.3 Anpec caiita Kypca

Anpec caiita kypca: https://vec.etu.ru/moodle/course/view.php?id=10313
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6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

ﬂﬂﬂ JUCITHUITIINHBI ((BJICKTpOMaFHI/ITHBIC ITIOJIAI 1 BOJIHBD) IIPCAYCMOTPCHBI CJIC-

aytomue GopMbI MPOMEKYTOYHOM aTTeCTAIMU: SK3aMEH.

JK3aMeH
Ouenka Onucanue

HeynosnerBopurensHo Kypc ne ocBoeH. CTyIeHT UCIBITHIBAET CEPHE3HBIE TPYAHOCTH
IIPU OTBETE Ha KJIFOUEBbIE BOIIPOCHI TUCIUILINHBI

VY1oBIEeTBOPUTENHHO CryneHT B LeJOM OBIaAeN KypCOM, HO HEKOTOPBIE pa3Jiebl
OCBOEHBI Ha YPOBHE OIpeeeHUN U GOPMYIUPOBOK TEOPEM

Xoporo CryneHT oBiaien Kypcom, HO B OT/IETbHBIX BOPOCAX UCTIBITHI-
BAET 3aTPyIHEHUs. YMEET pellaTh 3a/1auu

OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBIJIAJIEHUE KYypCOM, CIOCO-
OeH NPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PEIICHUH KOHKPET-
HBIX 3a1a4.

16




OcobGeHHoCTH 1O0MyCKA

JIoIyCK K 3K3aMEHY:
-MOCEIICHHE JICKIIMOHHBIX 3aHATHH (He MeHee 80 % 3aHsaTuii);
-BBINIOJIHEHUE Y 3al[UTa UHAUBUIYATIbHOTO JOMAIIHETO 3aJaHHUS.
DK3aMeH COCTOUT M3 JIByX yacTel. Ha mepBoii yacTu sk3aMeHa MUIIETCs TECT. YCIell-
HOE€ HAIMCAHHUE TE€CTA MO3BOJISIET MOJYUYUTh OLICHKY YIOBJIETBOPUTEIHLHO WM TOJY-
YUTh OWJIET. YCTICITHBIN OTBET Ha BOIMPOCHI U3 OUJIETa MO3BOISET MOJYYUTh OIEHKY

’XOpOIIO” WK ~OTIUYHO .

6.2 OueHoyHble MaTepuaJbl IJdA NMPOBCACHUA TCKYIIECI0 KOHTPOJIA U IIPpoOMeE-

JKYTOUYHOI aTTecTaluu 00y4alouuxcs 1no JUCHUIJINHE

Bonpoch! K 3K3aMeHy

Ne n/m Onucanue

1 I'paguent u nuBeprennust B OOCK, teopema OcTporpajckoro-I'aycca u ee noka3areib-
CTBO

2 Potop B OOCK, Teopema Ctokca U ee 10Ka3aTeabCTBO

3 Omneparop Habna u ero ocHOBHbBIE CBOWCTBA

4 JlBoitHOe mpuMeHeHue oneparopa Habna

5 3aKOH PIIEKTPOMAarHUTHON MHIYKIIMU B MHTETPabHON opme

6 3aKOH IIEKTPOMArHUTHON HHAYKIWH B TuddepeHnnaibaoi Gpopme

7 3aKOH MOJIHOTO TOKa B MHTErpajibHON popme

8 3aKoH MOJIHOTO ToKa B U depeHnnanbHoi hopme

9 3akoH [aycca it SIeKTpUUYECKOTO OIS B MHTETPAIbHON B Au(depeHInanb-Hou Gop-
Max

10 3akoH ["aycca Jy1s1 MAarHUTHOTO TIOJISE B MHTErpalibHOM M tuddepeHnuanbHon hopmax

11 MarepuasibHble ypaBHEHUS SJIEKTPOJINHAMUKHI

12 Cucrema ypaBHeHuii MakcBeilia 111 MTHOBEHHBIX 3HAYE€HU I BEKTOPHBIX MO-J1€H U TOKOB.
CB0OOIHBIE U BEIHYXK/ICHHBIE OIS

13 I'pannunble ycnoBuUs JUisl BEKTOPHOTO MO SJIEKTPUUYECKON MHTYKIIUU

14 I'pannyHbBIE yCI0BUS 1Sl BEKTOPHOTO MOJIS MIEKTPUUECKON HANPSHKEHHOCTH

15 I'pannusble yCi10BUS UIsl BEKTOPHOT'O IOJIS MATHUTHOW MHIYKIUU

16 I'pannyHbBIE yCI0BUSL ISl BEKTOPHOT'O 110JISI MArHUTHOM HaIlPSHKEHHOCTH

17 YacTHble MaTeMaTHYECKUE MOJIETH — JIEKTPOCTATUYECKOTO I10JI, MArHUTOCTaTUYECKO-
'O TOJIs, TOJISI CTAallMOHAPHOTO AJIEKTPUUECKOT0 TOKa. [ pajiieHTHBIE U COJICHOUJANIbHbIE
oSt

18 [lepeMeHHOE BBICOKOYACTOTHOE AJIEKTPOMArHUTHOE mosie. BonHoOBoe ypaBHeHUE. YHU-

BCpPCAJIbHBIC CBOMCTBA BOJIHOBBIX ITOJICH
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19 ONEKTPOMArHUTHBIE IO, TAPMOHUYECKHE BO BpeMeHHU. KoMIUIEeKCHBIE aMILIUTY/BI.
VYpaBnenus ['enpMrosbiia

20 OM BoJIHBI B 0€3rpaHUYHOIN OTHOPOAHOW M30TPOITHONM BEUIECTBEHHOMU cpefe. Pemenue
ypaBHeHUs [enpmronbpia. XapakTepUCTHKU BOJHOBOTO MPOIIECCa: CTPYKTypa IO, To-
JSIpU3allks, BOJIHOBOH (PPOHT, BOJTHOBOE YHMCIIO, BOJTHO-BOW BEKTOD, (ha30Basi CKOPOCTb,
JUIMHA BOJIHBI

21 Bubl nonsipusaiy MonepeyHbIX BOJIH. YCIOBUS 00pa30BaHus pa3INYHbIX BUAOB MOJIS-
pu3anuu

22 DHepreTuuecKre COOTHOIIEHUS MEKTpoJuHaMUKH. BemecTBennas reopema [loiiHTHHTa

23 Teopema IloliHTHHTa B KOMIUIEKCHOM (hopme. YpaBHEHHE OallaHCa KOMIUIEKCHOW MOIII-
HOCTH

24 SBnenune unrepdpepenuu OM BonH. UnTepdepeHIus TMHEHHO MOoIIpU30BaHHBIX OJJHO-
POIHBIX MJIOCKUX MONEPEYHBIX BOJIH

25 HHuTtepdepenius nonepedHsix chepuaeckux M BoOH

26 MerTon 3epKajbHBIX OTOOpaKEHHI B AIEKTPOJUHAMHKE

27 OM BosHa B 6€3rpaHUYHOI OJJHOPOAHOM peanbHoi cpene. KoMruiekcHble MaTepralibHbIe

napameTpsl. Jlucnepcus U 3aTyxaHue, pa3zoBas U IpyIoBas CKOPOCTH B peabHOM cpene,
BOJIHOBOE COIIPOTUBJIEHUE PEAJIBHOM Cpeibl

28 OM BosHa B TpoBOAALIEH cpesie, (ha30Bas U rpynIoBasi CKOPOCTH, JJIMHA BOJIHBL, IITyOMHA
IIPOHUKHOBEHUS MOJISI B IPOBOAAILYIO cpeay (TOMIIMHA CKUH-CIIOS)

29 OO6m1ast xapaKTepUCTHUKA YCIIOBUN M MEXaHNU3MOB PACIIPOCTPAHCHHS PAAMOBOIH B OKOJIO-
3€MHOM IIPOCTPAHCTBC B PA3JIMYHBIX AWAIIa30Hax JJIWH BOJIH

30 PacnipocTpanenue p/BoJIH a HIDKHHUX CIIOSIX aTMochepbl. u3ndeckue napameTpsl TPO-
nocdepsl U GakTopsl, Ux onpeneistomue. [lonstTrue HopmaabHOU Tponochepsl. Tpormo-
chepHble aHOMATUU

BapuaHT 3K3aMeHALMOHHOIO TECTA
MuHuCcTepCTBO HAyKH U BhICIIero oOpa3zoBanus Poccuiickoit deneparuu
OI'AOY BO «Cankr-IleTepOyprckuii rocynapCTBEHHBIN 3JIEKTPOTEXHUUECKUN

yHuBepcutet «JIDTWU» umenu B.M. Yabsnosa (Jlenuna)»

3K3AMEHAIIMOHHBIA TECT Ne 1
1. 3anummTe AMBEPrEeHIIMIO BEKTOPa, HCIIOJIB3Ys oneparop Habmna.

2. 3anumurte ypaBHeHue Amrnepa-Makcpenna (2-e ypaBHeHre MakcBeiia B

UHTErpaJbHOU Popme)

3. ChopmynupyiTe TpaHUYHBIE YCIIOBUSI 1711 HOPMAJIBHOM COCTABIISIONIEH BEK-

TOpPA IIEKTPUYECKON UHAYKIUH, Pa3MEPHOCTH BEKTOPA NIEKTPUUECKON UHIYKIIVH.
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4. O0OBsACHUTE CYTh KOMIUIEKCHOM amIuiuTyaou nossi? Kakas undopmanus 3a-

KJIIOYEHA B 3TOM MOHSATHH?

5. Kak BomHOBOe uncio (k) 3aBUCHT OT AMAIEKTPUUECKON U MAarHUTHOM TIPO-

HUIIAEMOCTH Y YaCTOTEI?

6. Kak cooTHOCSTCS (ha3bl HAMPSXKEHHOCTH SJIEKTPUUECKOTO U MAarHUTHOTO 10~

JIs1 TTTOCKOM BOJTHBI, pACIIPOCTPAHSIONICHCS B cpefie 0e3 MoTeph.

7. Kak cooTHOCSATCS AMINIATYAbl OPTOTOHAJIbHBIX COCTABJIAOIINX HAIIPAKCH-

HOCTH AJIEKTPUYECKOTO IO PU KPYrOBOM MOisipru3ai DM BOJIHBI.

8. UeM OTIIMYAIOTCS «OJHOPOAHAS» U «HEOAHOPOAHAS BOJIHBI? CyIllIeCTBYIOT

JIM B IPUPOJI€ OJTHOPOIHBIC BOJIHBI?

9. Kak OPUCHTHPOBAH BCKTOP HAIIPSIKCHHOCTU MAaIrHUTHOTO ITIOJIA ITO OTHOIIC-

HHIO K OCH IIPOTCKAOIICTO TOKA.

10. KakoB paanyc KpuBU3HBI Jiyda TPOMOC(EPHON BOJIHBI MIPU KPUTUUYECKOM
pedpakuun?

YTBEPXIAIO

3aBenyromuii kadeapoi B. H. Vmaxkos

OOpa3ubl 32124 (3a4aHUH) 1)1 KOHTPOJIbHBIX (IIPOBEPOYHBIX) PadoT

Kontpoasnas padora Nel
BAPHAHT 1
1.F = Exx\/; — ey, In(x? — z) + €,. Beraucants rotF, divrotF, divF.
2. Haiinute ckanspHOe IpOU3Be/IeHIIe TTONei ﬁl (M) u ﬁz (M), 3alaHHBIX B pa3IHYHBIX CHCTEMaxX
KoopHHaT. Pe3yipTat npejicTaBbTe B CUCTEMe KOOPNHAT, YKa3aHHON B 3a/IaHIH.

F,(M) = 8.x%z, F,(M)=28,cosa (mexapTOBHI).

—3
3. HaiiuTe MOTOK BeKTOpHOTO 1o F (M) o IOBepXHOCTH .S:

S 5
LF(M)=§?"T._2’ S —cpepa: r =a.
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Kontpoasnas padora Ne2
BAPHAHT 1

1. Tlnockas »yeKTpoMarHuTHas BolHa ¢ yactoToit 10 I'Tn pacnpocTpaHseTed B cpejie Oe3 OTeps ¢
OTHOCHUTETBHBIMH IIpoHHIaeMocTaMH & = 10; u = 2. Onpegenute ko3(pQuieHt dassl, (Ha3zoBYH CKOPOCTS,
IUIHHY BOTIHBI H XapaKTepHCTHYECKOe COIIPOTHBICHHE CpeIbL.

2. B HEKOTOPOIT TOUKE IPOCTPAHCTBA 33J]AHBI KOMILTEKCHEIE AMILTHTY/IB BEKTOPOB DIIEKTPOMATHHTHOTO TOIS
E= 0_.59_]“/6%, BM; H= 0!89—17!/3% +1,2e_ﬁ/4e:, MA/M;

OHpeI[e.FHITG cpeJHee 3Ha'ICHHE BEKTOpa IloiiHTHHTA.

3.B HeKOTOpOFI TOYKE IIPOCTPaHCTBAa KOMIITICKCHAA aMIITHTYIa BEKTOpa HaIIPSKCHHOCTH 3JIEKTPHYICCKOTO
II0JIA

E=02exp(—jn/4)e,+0.2exp(jn/4)e,. B/

Onpenennrte MrHOBeHHBIE 3HaUeHNs Bekropa E B MoMeHTBI BpemeHn #1 = 0,125 Mkc u 72 = 0,375 MKc, ecinn
gacToTa KonedaHni pagHa | M.

Bech KOMIUIEKT KOHTPOJIHbHO-U3MEPHUTENHHBIX MAaTEPUAIIOB JIJIsl TIPOBEPKU CHop-
MHUPOBAHHOCTH KOMIETEHIIMHU (MHAMKATOpa KOMIIETCHIIMH) Pa3MEIlIeH B 3aKPBITOU

YacTH I10 aJIpecy, yKa3aHHOMY B II. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst

7 Tema 1. dyngameHTandbHBIE 3aKOHBI d3JeKTpoMmarHeTusma. | KonTpoabHas pabota
YpaBHeHusa Makcgenna

Tema 2. DneKTpOMarHUTHBIE BOJIHBI B 0€3rpaHUYHON OTHOPOI-
HOW M30TPOITHOM BELIECTBEHHOM cpefie

12 Tema 3. DneKTpOMAarHUTHBIE BOJHBI B OTHOPOAHON U30TPOITHOM

13 KOMIUIEKCHOM cpefie

14

15 A3/ UAPT3 / UAP3
16 Tema 3. DneKTpoOMarHUTHBIE BOJIHBI B OTHOPOAHON n3oTponHoi | KonTponbHas padora

KOMIUIEKCHOH cpeie

Tema 4. DnekTpoMarHUTHbIE BOJIHBI B O€3rpaHUYHON OTHOPO/I-
HOM aHU30TPOITHOM cpene

Tema 5. BosmHOBBIE IIPOLIECCHI NIPY HAJIMYUU T'PAHMI] pas3zeiia
cpen

Tema 6. DHepreTuueckue xapakrepuctuku DMII

Tema 7. DneKTpOMarHUTHbIE BOJIHBI B IPUPOAHBIX YCIOBUAX
Tema 8. PactipocTpaHeHne 3eMHBIX PaguOBOJIH

Tema 9. TponocdepHbIe PaTHMOBOIHBI

Tema 10. MoHochepHbIE paTuoOBOTHBI

6.4 MeToanka TeKylmero KOHTpoJIs

Ha JICKIITMOHHBIX 3aHATHUAX

Texymuii KOHTPOJIb BKIIFOYAET B c€0s KOHTPOJIb TTOceaeMocTu (He MmeHee 80

% 3aHATHUI), IO pe3yJIbTaTaM KOTOPOTO CTYJICHT IMOy4YaeT JOMYyCK Ha dK3aMEH.
HA MPAKTHYECKUX (CEMUHAPCKUX) 3aHATHSIIX

Texyiinii KOHTPOJIb BKJIIOYAET B CEOsI KOHTPOJIb MOCEIaeMOCTH (He MeHee 80

% 3aHATHI), IO pe3yJbTaTaM KOTOPOTO CTYACHT MOJIy4YaeT JIOMyCK Ha YK3aMEH.

B xone npoBeneHNs CeMUHAPCKUX U MPAKTUYECKUX 3aHATHH 11€]1€C000pa3HO
MPUBJICYEHUE CTYACHTOB K KaK MOKHO 00JIe€ aKTUBHOMY YYaCTHIO B IUCKYCCHUSIX, pe-
IICHUU 3a/1a4, OOCYKJICeHUsIX U T. 1I. [Ipy 3TOM aKTUBHOCTH CTYJICHTOB TaK)KE MOXKET
YYHUTBIBATHCS TIPENOIaBaTeIeM, KaK OJMH U3 CITIOCOOOB TEKYIIEro KOHTPOJIS Ha Mpak-
THYeCKHX 3aHATHAX. Ha 7 1 16 Heaensax 3aHATHI MPOBOASATCS KOHTPOJIbHBIE paOOTHI,

cocrosmue u3 Tpex 3anad. Kaxxnas 3amaua orieauBaercs B 0.5 6amra. Makcumym 3a
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JIB€ KOHTPOJIbHBIE CTYJICHT MOXKET MOJYy4YuTh 3 Oasuia. bamibl, KOTOpBIE CTYICHT HE
no0paJ 3a KOHTPOJIbHBIE paOOThI, BRBIUUTAOTCSA U3 0aJI0B 32 TECT Ha 3k3aMmeHe. Cry-
JIEHTHI, MOJTYYUBIINE HU3KHUE OLCHKHU 32 KOHTPOJIbHBIE PA0OTHI WJIM HE TTUCABIINE UX,

MOI'YT OBITH AOIIYIICHBI K 9K3aMCHY.
CaMOCTOSITEJIbHOM paﬁoTLI CTYACHTOB

KoHTpoabs caMocTosTENbHOM pabOThl CTYACHTOB OCYIIECTBISETCS HA JIEKIIH-

OHHBIX U IIPAKTHYCCKUX 3aHATUAX CTYACHTOB I1O MCTOAUKAM, OITMCAHHBIM BBIIIIC.

B TteueHnu cemectpa CTyAEHTHI JOJKHBI CIATh WHAWBUYyaJIbHbIC JOMAIIHUE
3ananus. Bee 3amaun MJI3 nomkHbI OBITH pelieHbl BEPHO, TO €CTh CAAHHBIM 3aja-
HUE CYMTAETCS, €CIIA y IPEnoaaBaress HeT 3amedanui. [Ipu Hanmumy 3ameyaHui
CO CTOPOHBI IPENOAABATENS CTYACHT JOJKEH MX UCIPABUTh. BBINOIHEHHOE BEPHO

W13 sBasieTcst oMHUM M3 HEOOXOAUMBIX YCIIOBHH TSI TOMMYCKa K K3aMEHY.

JK3aMeH BKJII0YaeT B ce0sl HECKOJIbKO ITAIOB:
2.1. TeopeTndeckuil TECT.

TeopeTnyeckui TECT MPOBOJUTCS B HAYaJIe 3K3aMeHa. TeCTOBOE 3aJaHUE BKITIO-
yaeT B ce0s1 10 BorpocoB u3 cnucka « KoHTpobHBIE BOIPOCHD). Bpemst BBITTOTHEHUS
— 45 munyT. [Tonb30BaThCsi KOHCIIEKTaMU U yueOHMKaMH He pazpernaercs. Heooxo-
JUMO B CBOOOIHOM (hopMe, KPaTKo U IO CYIIECTBY OTBETUTH Ha BOIIPOCHI, PU STOM
PUBOIUTH BBIBOJ (hopMyll He TpeOyeTcsa. OTBET Ha KaXKIbIi BOIIPOC OLICHUBACTCS B

nuanasone ot 0 7o 1 6amtoB. Kpurepuu orieHuBanus:
* 0.5 6amn — mpaBWIIBHBIN U TIOJIHBIA OTBET;
* 0.25 6ama — OTBET YaCTUYHO MPABWIHHBIN WU HETIOTHBIH;
* 0 6aJI0B — OTBET HEBEPHBIN JTMOO OTCYTCTBYET.

Taxum 06pa3om, 3a JaHHYIO YacTh AK3aMeHa MOKHO MoyduTh oT 0 1o 10 6an-

JOB.
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W3 nony4eHHOro KojaudecTBa 0ajuioB BHIYMTAIOTCS HEIOIOIYUYEHHbIE Oaslibl
3a JIB€ KOHTPOJbHBIE PA0O0THI, KOTOPbIE MPOBOJAWINCH HA MPAKTUUECKUX 3AHITHUSX B

TeueHue cemectpa (ot 0 7o 3 Gasnion).

Taxum o6pazoM, MakCUMaIbHO MOXKHO NOIY4uTh 10 6anmnoB. CTyaeHT, He M-
CaBILIMI MM HAMHMCABIIMKA KOHTPOJIbHBIE PAOOTHI HEYIOBIETBOPUTENIHHO, I0MyCKa-

€TCsl K 9K3aMEHY, HO MOXET MOJYyYUTh B JIyUIIIeM cliydae 7 0asuioB.
HToroBbie pe3yabTarThl TECTA OLEHUBAIOTCSA CIAEAYIOIIMM 00pa3oM:

* oT 0 10 4 6aJUIOB BKJIIOUHUTEIBHO — OLIEHKA 3a DK3aMEH «HEYIOBJIETBOPHU-

TEJbHOY». DK3aMEH 3aBEPIIICH.

* oT 4,5 10 6,5 6a/I0B BKIIFOUUTEIHFHO — OIICHKA 32 DK3aMEH «YOBJIETBOPHU-

TEIBHOY». JK3aMeH 3aBCPLICH.

* Ot 7 no 10 6a1510B — CTYJEHT MOXET MEePEeUTH KO BTOPOI 4aCTH IK3aMeHa -
Oeceze MO 3K3aMEHAIMOHHOMY OWJIETY, TMOO (TP JKEJTAaHUHU) 3aBEPIIUTH IK3aAMEH C

OLICHKOM "’yJIOBJIETBOPHUTEIIHHO .
2.2. YcrHas O6ecena 1o 3K3aMEeHallMOHHOMY OUJIETY.

K 301 yacTu s3x3aMeHa I0MyCKaroTCs CTYJICHTHI, MOJYYUBIIKE 33 TECT OT 7 J0
10 6amnoB. CtyneHTy npeiaraeTcsi BeIOpaTh 9K3aMEHAIIMOHHBIN OUJIET, B KOTOPOM
COJIEPKUTCS JIBa BOIIPOCA U3 CIIUCKA «DK3aMEHAIMOHHbBIE BOMPOCK». OTBET Ha BO-
IPOCHI TPOU3BOAMTCS MO KOHCTEKTY, Oe3 moAroToBkH. [1o uroram Gecenpl CTyIeHT

MOJKCT IIOJTYYUTDb J'IIO6YIO OLCHKY B 3aBUCHUMOCTH OT Ka4CCTBa €ro OTBCTOB.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomelenus

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KonudecTBO  mMocagouHbIX
MECT — B COOTBETCTBHH C
KOHTUHTEHTOM,  pabouee
MECTO pernoaBaTels,
MeJIOBass WM MapKepHast
JI0CKa

[IpakTnueckue 3aHs-
TUS

Aynuropus

KonmuecTtBo 1ocagodHBIX
MECT — B COOTBETCTBHU C
KOHTHUHI'E€HTOM,  MeJIoBas
WIM  MapKepHas JI0CKa,
paboyee MeCTO IperoaaBa-
T

CamocrosTenbHas pa-
oora

Ilomemenue naa ca-
MOCTOSATENBHON pabo-
Ta

OcHalleHO KOMIBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO
MMOJKIIOUCHHS K cetu «MH-
TEpHET» U O0O0ECIeUCHUEM
JIOCTyIa B DJEKTPOH-
HYIO nH()OPMAIIMOHHO-
o0paszoBaTebHYI0  Cpeay
YHUBEPCUTETA.

1) Windows XP
1 BBIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIC
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne [dara N3menenue | Jlata 1 HOMep NIPOTOKOJIA ABTOp HavyaabHuk

n/n 3acenanusa YMK OMOJIA

I | 30.06.2020 | ITporpamma | 30.06.2020, npotokona Ne 3 | AOILEHT,
aKkTyaJjbHa, k.T.H.,, C.B.
H3MCHE- bannanno-
HUS HE BHUY
TpeOyIoTCsl.

2 | 20.04.2021 [Iporpamma | 20.04.2021, mpotokon Ne 2 | motieHT,
aKTyajbHa, k.T.H., C.B.
M3MEHE- bamnanno-
HUS HE BHY
TpeOyroTCS.

3 | 20.04.2022 | ITIporpamma | 20.04.2022, npotokoa Ne 4 | no1eHT,
aKTyajbHa, k.TH., C.B.
H3MEHe- bamnanno-
HUS HE BHUY
TpeOyroTCs.

4 | 26.04.2023 | [Iporpamma | 26.04.2023, npotokon Ne 2 | morieHT,
aKTyajbHa, k.T.H., C.B.
H3MEHEe- bamnanno-
HUS HE BUY
TpeOyroTCS.
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