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2. Jlexktop: Aunpeit UepenaHos

Lecturer: Andrey Cherepanov

3. KpaTkasi aHHOTAIMS:

BonHoBble npoueccbl — JIMHENHbIE U HE/IMHEWHbIE — B HacToAuwee BpemMAa MHTEHCUBHO U3y4aloTCA B
Pa3/TINYHbIX obnactax ¢M3MKM: I1IEKTPOANHAMUKE, ¢M3MKe naa3mMbl, ONTUKE, pap,mo¢m3w<e, adKyCTUKe,
rmapoanHamuke n gp. MexaHu3mbl pacnpocTpaHeHnA BO3MVLLI,eHMl71, eCTeCTBeHHO, CUZ1IbHO OT/IMYAKOTCA APYr OT
apyra. Paznunune (I)VI3W-IECKMX MeXaHN3MOB, peannsyrwmnx BOJIHOBOW npouecc, npnusoauT K pasIM4YHbIM
cnocobam onmcaHma, OCHOBAHHbLIM HA CUIbHO OT/INYAIOLLMXCA APYT OT ApPYra cMcTemax ypaBHeHu. OgHako ans
NoHMMaHusA Hanbosnee pyHOAMEHTaIbHbIX ABJIEHUN, CBOMCTBEHHbIX BOJIHAM Pas3/IM4HON NpUpPoabl —
nHTepdepeHLmn, ANdpPaKkUUK, SUCNEPCUMN, OTPAMKEHMA U NPEIOMIEHMUA, PACCEAHNUA U T. 4.,— YaCTO HeT
HeobXx0AMMOCTM aHaIM3NMPOBATb UCXOAHbIE, BOOBLLLE rOBOPSA, C/I0XKHbIE CUCTEMbI YpaBHeHWUI. MpocTbie 3ddeKTbl,
KaK Nnpasuni0, ONUCbIBAOTCA NPOCTbIMU U NO3TOMY YHUBEPCA/IbHbIMU MaTeEMaAaTUYECKUMU MOAENAMN.

Ll,enb KypCa COCTOUT B O3HAKOMJIEHUU CTY4EHTOB C OCHOBHbIMW 3aKOHOMEPHOCTAMMU PaCnpPoOCTPpaHeEHUA
BOJIH PA3/IM4HON NPUPOAbI B IMHEWHbIX CPeAax C pa3MYHbIMU CBOMCTBaMM. B Kypce paccmaTpumBatoTcs MeToabl
pacyeTa BOJIH B XUAKOCTAX U ra3ax, B TBEPAOM Tene, B MarHUTHOM N HEMAarHUTHOWM nnasme, a/IEKTPOMArHUTHbIX
BOJIH B U3OTPOMNHbLIX N aHN3OTPONHbIX Cpeaax. OnNunCbIBAOTCA TaKXe BOJIHbI B HaNpPaBAAKLWNX CTPYKTYpPaX: NONbIX
MeTannnyeCKknx BONIHOBOA4axX U AN3NEKTPpU4YeCKnX BoOJIHOBO4aX. B Kypce yaesnieHo HeKOTopoe BHUMaHUe
I'IpOCTGVILIJMM yCTpOVICTBaM CBY Ha 6a3e nonbix BO/IHOBOA40B 1 BOZIHOBOA40B, 3aMNO/IHEHHbIX HAMAarHM4eHHbIM
depputom.

4. Annotation

Wave processes — linear and nonlinear — are currently intensively studied in various branches
of physics: electrodynamics, plasma physics, optics, radiophysics, acoustics, fluid dynamics, etc.

The Mechanisms of propagation of perturbations, of course, are very different from each other.
The difference in the physical mechanisms that implement the wave process leads to different methods of
description, based on very different systems of equations. However, to understand the most fundamental
phenomena inherent in waves of different nature — interference, diffraction, dispersion, reflection and
refraction, scattering, etc.— it is often not necessary to analyze the original complex systems of
equations. Simple effects, as a rule, are described by a simple and universal mathematical models.

The purpose of the course is to familiarize students with the basic laws of wave propagation of different
nature in linear media with different properties. The course discusses methods for calculating waves in
liquids and gases, in a solid body, in magnetic and non-magnetic plasma, electromagnetic waves in
isotropic and anisotropic media. Waves in guiding structures, such as hollow metal waveguides and
dielectric waveguides, are also described. The course pays some attention to the simplest microwave
devices based on hollow waveguides and waveguides filled with magnetized ferrite.

5. HazBaHmne nporpamMMsbl M ceMecTp: Maructparypa «Pagnodusukay, 20it cemectp
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6. lerajbHOe onucaHue Kypca ¢ pa30ieHueM M0 JeKIUsIM/cCeMUHAPaAM/TIPAKTHKAM:

Tema Tun 3ansTHit
1 |Beenenue. BonnoBoe ypaBHeHUe Jlekuus
AKyCTHUYECKHE BOJHBI B Ta3ax
2 Jlexmus
IAKYCTHYECKHE BOJIHBI B TBEPJIOM TEJIC
3 Y pA Jlexmus
4 (DIeKTpoMarHuTHoe noje, [lnasmenHoe mosne Jlexusa
5 DHEpPreTHYECKUE COOTHOIICHHUS IS TIOJIeH Jlexusa
6  [MeToa KOMIUIEKCHBIX aMIUIUTY/ AJIsl PEIICHUS TUHEHHBIX Jlexuus
YpaBHEHHI
6 TeH30p IUAIEKTPUUECKON MPOHUIIAEMOCTH TSI XOJI0AHOM Jlexmus
MArHUTHOM T1a3MBbl.
7 Ten3op MarHUTHON NPOHUIIAEMOCTH HAMarHU4E€HHOTO Jlexusa
(beppuTa.
8 OO01IMe COOTHOIICHUS ISl TAPMOHUYECKUX TTOJIeH Jlexnmsa
9  [[Ipumenenue npeodpazoBanus Oypbe IS pelIeHUs Jlexnus
YPaBHEHH 1OJIA B OJTHOPOIHON CpEJEe C UICTOUHUKAMU
10 PewieHre ypaBHEHHI MOJISI B OJHOPOAHOM IIPOCTPAHCTBE Jlexnus
[IpY 3aJaHHBIX UCTOYHUKAX. DyHKIMA ['puna
ndpakauonnsie popmynsl Kupxroda u ux Moaupukanuu
17 Pudp (bopwmy. pxrod b Texuus
12 |A3my4yeHue U3 OTBEPCTUS B SKpaHE Jlexuus
13 |O0mme cBoiicTBa BOJIH B [IOJIOM BOJIHOBOJE Jlexknmsa
14 BosHbI B IPSAMOYTOJIBHOM, KPYTJIOM, KOAKCHAIBHOM Jlexnus
BOJIHOBOJAX
15 (DKBHUBAJIEHTHOCTh BOJIHOBOJIA U JJIMHHOM JIMHUU Jlexmus
17 [HeoaHopoIHOCTH B BOJHOBOJIE U MPOCTENIINE YCTPONUCTBA Jlexus
18 |®eppurossie ycrpoiicta CBU Jlexuus




Detailed content and structure with sectioning of lectures/seminars:

Topic Classes type
1 |Introduction. Wave equation Lecture
2 /Acoustic waves in gases Lecture
3 |Acoustic waves in a solid body Lecture
4  [Electromagnetic field, plasma field Lecture
5 |[Energy relations for fields Lecture
6  [The method of complex amplitudes for solving linear Lecture
7 [The tensor of the dielectric permittivity for cold magnetic Lecture
8 Magnetic permeability tensor of magnetized ferrite. Lecture
9  |General relations for harmonic fields Lecture
10 |Application of Fourier transform to solve field equations in Lecture
11 Solution of field equétions ina homogehébdé space_for _ Lecture
12 The diffraction formula Kirchhoff's laws and their Lecture
13 Radiation from a hole in the screen Lecture
14 |General properties of waves in a hollow waveguide Lecture
15 |Waves in rectangular, round, coaxial waveguides Lecture
16 |Waveguide and long line equivalence Lecture
17 |Inhomogeneities in the waveguide and simple microwave Lecture
devices
18 |Ferrite microwave devices Lecture




7. PekomMeH10BaHHAsA JIMTEpaTypa:

o XapkeBud A.A. OcHoBbl panuoTexHuku: M.: @uszmariaut, 2007.

e Topemuk I'.C., PeiroB C.M. Konebanus u Boiaasl: MockBa: @usmariut, 2008.

e baGenko, JI.A. DnexTpoauHaMuKa U pacrpocTpaHeHre paauoBoiIH. OCHOBHbBIE YPaBHEHHS
aieKkTpoauHaMuku. CTaTUYECKUE U CTallMOHAPHBIE TTOJIS [ D1eKTpoHHbIN pecypc]. U.1:
KOHCITEKT Jiekiuii : http://elib.spbstu.ru/dl/1196.pdf/info

e Uponos, N.E. BoiHoBEIe nporiecchl. OCHOBHBIE 3aKOHBI [ DJIEKTPOHHBIN pecypc] —7-¢ u3I.
(31.). / L.E. UponoB. — Mocksa: BUHOM. JlabopaTopwus 3Hanwmii, 2015 — 265 c.:
http://ibooks.ru/reading.php?short=1&isbn=978-5-9963-2738-6

Textbooks:

e Kharkevich A. A. fundamentals of radio engineering: Moscow: Fizmatlit, 2007.

e Gorelik G. S., Rytov S. M. Oscillations and waves, Moscow: Fizmatlit, 2008.

e Babenko, L. A. Electrodynamics and propagation of radio waves. Basic equations of
electrodynamics. Static and stationary fields [Electronic resource]. Part 1: lecture notes :
http://elib.spbstu.ru/dl/1196.pdf/info

e lIrodov, I. E. Wave processes. Basic laws [Electronic resource]-7th ed. (el.). / I. E. Irodov. —
Moscow: BINOM. Laboratoriya znaniy, 2015 — 265.:
http://ibooks.ru/reading.php?short=1&isbn=978-5-9963-2738-6

8. HpeIlBapI/ITe.J'IbHO HpOﬁHeHHble KYPChbI, l-[eOﬁXO)]]/IMLIe AJIA U3YyYCHMUS NIpeaMeTa.
DIEeKTpOANHAMUKA.

Course prerequisites:

Electrodynamics.

9. Tun caMoCTOSITeIbHBIX 32/1aHUIA:
He npeaycmotpeno
10. Assignments:
Not provided
11. Kak onieHnBaeTCsl ycreBaeMocTh MO Kypcy:

[Toxpobuee cmotpute npuitokennbie dainel (Grading_policy.pdf)

MaxkcrMaabHOE KOJIMYECTBO OAIIIIOB 33 KypC 100
MaxkcumanbHOEe KOJTHYECTBO OAIIOB 33 (PHHAIBHBIN YCTHBIN 100
9K3aMeH

Grading policy:

Please see additional info in attached file (Grading_policy.pdf)

Highest final grade for the course 100

Highest final grade for the final oral examination 100

12. JonoHUTEIbHbIE KOMMEHTAPHUM:

Additional notes:


http://elib.spbstu.ru/dl/1196.pdf/info
http://ibooks.ru/reading.php?short=1&amp;isbn=978-5-9963-2738-6
http://ibooks.ru/reading.php?short=1&amp;isbn=978-5-9963-2738-6

