QE HauioHanbHMI TEXHIYHUI YHiBEepcUTET YKpaiHu
«KUTBCBKUWA MONITEXHIYHUIA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOTO»

Kadeppa pagioiHxXeHepii

EnekTpoauHamiKa Ta NowmMpeHHA paaioxsusb

(Electrodynamics and Propagation of Radiowaves)

Pob6oua nporpama HaBuyanbHoi gucumnniim (Cnnabyc)

PiBeHb BULL,Oi OCBiTH
Fany3b 3HaHb
CneuianbHicTb

OcBiTHA nporpama
Cratyc gucumnninm
dopma HaBYaHHA

Pik nigrotoBku, cemectp
O6car aucumunnivm

CemectpoBuii KOHTponb/
KOHTPOJIbHI 3axoau

Po3Kknapg 3aHATb
MoBa BUKNaAaHHA
IHpopmauis npo
KepiBHUKa Kypcy /
BUKNaAaviB

Po3milLeHHA Kypcy

PeKBi3nTn HaBYaNbHOI AUCUMNNIHN

Mepwuii (6akanaspcoKuii)

17 — EnekmpoHiKa, asmomamu3ayia ma eneKmpoHHi KOMyHiKayii
172 — EneKmpoHHI KOMyHIiKayii ma padiomexHika

IHghopmayiliHa ma KomyHiKauyiliHa padioiHxceHepis

HopmamusHa

OyYHa (0eHHa)

2 Kypc, 3 cemecmp

7 Kpedumie (/leku. 54 200., npakm. 36 200., 1a6. 36 200., CPC 84 200.)
ExkzameH

https://schedule.kpi.ua
YKpaiHcbKa

JNekuii: KaHO. mexH. HayK, douyeHm [linemsal CmenaH lsaHosuY,
crosspolar@ukr.net

MpaKTUYHI 3aHATTA: KAHO. MexH. Hayk, doueHm [linemsal CmenaH leaHosuy,
KaHO. mexH. Hayk, doueHm Kynpiti OnekcaHop Muxalinosuy

NabopaTopHi poboTn: KaHO. mexH. HayK, doyeHm [linemsal CmernaH lsaHo8UY,
KaHO. mexH. HayK, doueHm Kynpiti OnekcaHop Muxatlinosu4, dokmop ginocogii,
acucmeHm Ko3zauyyk Makcum AHOpiliosuy

https://do.ipo.kpi.ua/course/view.php?id=642

Mporpama HaB4YaNnbHOI AUCLUNIHN

1. Onuc HaBYaNbHOI AUCUMNAIHYK, iT MeTa, NpeaMeT BUBYAHHA Ta pe3y/bTaTU HaBYaHHA

Hapuanbna nuciuiutina "EjxekTpoaunaMika Ta MomupeHHs: pajioXBUJib' TPUCBSUCHA BUBUCHHIO OCHOBHUX
BJIACTUBOCTEH ENEKTPOMATHITHOrO TMOJsi, HAOyTTS CTyJeHTaMH KOHKPETHHX 3HaHb NP0 MOLIMPEHHS
€JIEKTPOMArHITHUX XBWIb. CTYJICHTH HaBYAIOTHCS BH3HAYATH OCHOBHI XapaKTEPUCTUKU €IEKTPOMATHITHUX XBUIIb;
(hopMyBaTH eJIEKTPOMArHiTHI XBWJII 3 PI3HUMH BHJIAMH TOJSPU3AIlil, BHMIPIOBATH IMOJISIpU3AllidHI Jiarpamu i
BU3HAYaTH 34 HUMH IOJIIPH3alil0 XBWJIb; PO3B’SI3yBaTH KpaloBi 3ajgaui eJEeKTPOAWHAMIKH; PO3paxoByBaTH 1
BUMIPIOBATH TMapaMeTpH JiHIA Tepelnadi i pe30HATOPiB;, BUMIPIOBATH PO3MOJAUIM TIOJNIB y JIHISX mepenadi Ta
pe30HaTOpax.

[Ticnst 3acBoeHHsT HaBUANbHOI AMCHMILTIHA «EJeKTpoauHamMika Ta MOMIMPEHHS PaJiOXBHIbY CTYICHTH MAloTh
NPOJIEMOHCTPYBATH TaKi pe3yJbTaTH HABYAHHS:

3HaHHA:

- pyHIaMEHTATLHUX 3aKOHIB Ta OCHOB TEOPIi eIEKTPOMATrHITHOTO TIOJIS;

- METOZIB PO3B 3Ky OCHOBHHX 3a/1a4 €JICKTPOJANHAMIKH;

- CTPYKTYPH 1 XapaKTEPUCTHUK SIICKTPOMATrHITHHX TOJIIB Y BUTLHOMY IPOCTOPi, CEPEIOBHINAX 3 BTpaTaMH, JIIHIIX
nepeaadi Ta pe3oHaTopax;

- METOIB BUMipIOBaHHS PO3MO/LTIB MTOJIiB Y XBUJIEBOIAX 1 pE30HATOPAX.

Yminnsa:

- PO3paxoByBaTH OCHOBHI IIapaMeTpPHU INIOCKUX €JIEKTPOMArHiTHUX XBUJIb;

- BU3HAYaTH KOe(ii€eHTH BiAOUTTS 1 MPOXOKEHHSI HAa MEX1 MOITY CepeAOBHIL;


https://do.ipo.kpi.ua/course/view.php?id=642

- PO3B’sI3yBaTH KpaloBi 3aaui eNeKTPOJUHAMIKN AJIsl XBHJICBOIB, PE30HATOPIB;
- IPAIIOBATH 3 BUMIiPIOBAIBHOIO arlapaTyporo Jiama3oHy HaJBHCOKHX 9aCTOT.
Hocsin:

- (hopMyBaHHS €TEKTPOMATHITHUX XBHJIb 13 PI3HUMH BUAaMU TOJIIPU3ALIiT;

- BUMIPIOBaHHS MOJIAPHU3AIIAHAX iarpam I XBIJIb PI3HUX TIOJISPU3AIIiii;

- TIPOBEJICHHS BUMIipPIOBaHb XapaKTEPUCTHK XBHUIJICBOIIB 1 PO3ITOALTY IO B HUX;
- eKCIIEPUMEHTAIBHOTO JOCIIKEHHSI Pe30HaTOPIB 1 BU3HAUCHHSI iX MmapaMeTpiB.

IIporpamui KOMNETEHTHOCTI

3acanvui komnemenmuocmi
3K 02. 3gatHicTb 3aCTOCOBYBATH 3HAHHS Y MPAKTHYHHUX CUTYALisIX;
3K 04. 3HanHs Ta po3yMiHHS IPEIMETHOI 001acTi Ta po3yMiHHS podeciiiHoT MisSTbHOCTI;
3K 07. 3maTHICT BUUTHUCS 1 OBOJIOMIBATH CYIaCHIUMH 3HAHHSIMHU;
3K 08. BMiHHS BUSIBIISITH, CTABUTH Ta BUPIIIyBaTH IPOOIIEMH.

Daxosi KOMNEMEHMHOCI
®K 03. 3gaTHiCTF BAKOPHUCTOBYBATH 0a30B1 METOH, CIIOCOOM Ta 3acO00M OTpPUMAaHHS, TiepejaBaHHs, 00pOOKH Ta
30epiranHs iHpOpMAaIIii;
©®K 06. 3naTHICTh IPOBOAMUTH IHCTPYMEHTAIbHI BUMIpIOBaHHS B iH(OpPMallifHO-TEIEKOMYHIKA[ITHAX MepexKax,
TEJICKOMYHIKAI[IHHUX Ta PaliOTEXHIYHUX CUCTEMaX.

IIpoepamui pe3yromamu Haguanus

ITPH 01. AnanizyBaTH, apryMeHTYBaTH, IPUHMAaTH pillieHHS IPU PO3B’A3aHHI CIIeIiai30BaHuX 3a1a4 Ta
NPaKTUYHUX TPOOJIeM TeIeKOMYHIKaIliil Ta palioTeXHIKH, SKi XapaKTepU3YIOTHCS KOMIUIEKCHICTIO Ta HETIOBHOIO
BHU3HAYCHICTIO YMOB;

ITPH 02. 3acTocoByBaTH pe3yJbTaTH OCOOMCTOTO MOIIYKY Ta aHaIi3y iH(popMarllii ;1 po3B’s3aHHs SKICHHUX 1
KUTBKICHHX 33124 TOAI0HOTO XapakTepy B iHPOpMaliHHOKOMYHIKaiHHIX MepeKax, TeIeKOMYHIKaIliHUX 1
pallioTeXHIYHUX CUCTEMaX;

I1PH 03. Bu3HadaTtu Ta 3acTOCOBYBaTH y NpodeciiHii TisTbHOCTI METOAMKH BUMPOOYBaHb iH(QOpMAIiHHO-
TEJICKOMYHIKAI[IHHIX MEPEX, TSICKOMYHIKAIIIHHUX Ta PAIIOTEXHIYHUX CUCTEM Ha BIAMOBIIHICTh BUMOTaM
BITUYM3HSHHUX Ta MIKHAPOJIHIUX HOPMATHBHUX JOKYMEHTIB;

I1PH 04. TlosicHroBaTH pe3yIbTaTH, OTPUMaHi B pe3yJIbTaTi MPOBEICHHs BUMipIOBaHb, B TEPMiHaxX iX
3HAYYIIOCTI Ta MOB’SA3yBATH X 3 Bi/IOBITHOIO TEOPIEIO;

ITPH 07. I'paMOTHO 3aCTOCOBYBATH TEPMiHOJIOTIIO r'ay3i TEJIEKOMYHIKaIlil Ta paaioTeXHIKH;

ITPH 08. OnucyBaTy NPUHLMIIK Ta TPOLEAYPH, IO BUKOPHCTOBYIOTHCS B TEJIEKOMYHIKALITHUX cUCTEeMaXx,
iH(OopMaIiHHO-TEIIEKOMYHIKAIIMHAX MEePekax Ta palioTEeXHIIli;

ITPH 13. 3acTocoByBaHHs (hyHIAaMEHTAIbHUX 1 MPUKJIAIHUX HAYK JIJISl aHAJII3y Ta pO3POOKH MPOILIECIB, 1110
BiJIOYBaIOTHCS B TEIIEKOMYHIKAIIMHUX Ta PaiOTEXHIYHUX CUCTEMAX;

ITPH 18. 3HaxoauTH, OL[IHIOBATH 1 BUKOPUCTOBYBATH 1H(OPMALIIIO 3 PI3HUX JKepesl, HeOOXiTHY A
PO3B’si3aHHsI MpodeciiiHuX 3aBAaHb, BKIIIOYAIOUH BiITBOPEHHS iH(MopMallii yepe3 eleKTPOHHHIA TOIIYK.

The academic course "Electrodynamics and Propagation of Radiowaves" is dedicated to study of the
fundamental properties of electromagnetic field, and to students' acquisition of specific knowledge about the
propagation of electromagnetic waves. Students learn to determine the basic characteristics of electromagnetic
waves, to form electromagnetic waves with different types of polarization, to measure polarization diagrams and
determine the polarization of waves based on them, to solve boundary problems of electrodynamics, to calculate
and measure the parameters of transmission lines and resonators, to measure field distributions in transmission lines
and resonators.

After having mastered the academic course "Electrodynamics and Propagation of Radiowaves", students must
demonstrate the following learning outcomes:

Knowledge of:

- fundamental laws and foundations of electromagnetic field theory;

- methods for solving basic problems of electromagnetics;

- structure and characteristics of electromagnetic fields in free space, lossy media, transmission lines and
resonators

- methods for measuring field distributions in waveguides and resonators.

Skills to:

- calculate the main parameters of plane electromagnetic waves;

- determine the reflection and transmission coefficients at the interface between media;

- solve boundary problems of electromagnetics for waveguides and resonators;

- operate with measuring equipment of the microwave frequency range.

Experience in:



- obtaining of electromagnetic waves with different types of polarization;

- measuring of polarization diagrams of electromagnetic waves with various polarizations;
- carrying out measurements of waveguide characteristics and field distribution in them;

- experimental study of resonators and determination of their parameters.

Programme competencies

General competencies
GC 02. Ability to apply knowledge in practical situations;
GC 04. Knowledge and understanding of the subject area and understanding of professional activity;
GC 07. Ability to learn and master modern knowledge;
GC 08. Ability to identify, pose and solve problems.

Professional competencies
PC 03. Ability to use basic methods, methods and means of obtaining, transmitting, processing and storing
information;
PC 06. Ability to carry out instrumental measurements in information and telecommunication networks,
telecommunication and radio engineering systems.

Programme learning outcomes

PLO 01. Analyze, argue, make decisions when solving specialized tasks and practical problems of
telecommunications and radio engineering, which are characterized by complexity and incomplete determination of
conditions;

PLO 02. Apply the results of personal search and analysis of information to solve qualitative and quantitative
problems of a similar nature in information and communication networks, telecommunications and radio
engineering systems;

PLO 03. To determine and apply in professional activity the methods of testing information and
telecommunication networks, telecommunication and radio technical systems for compliance with the requirements
of domestic and international regulatory documents;

PLO 04. Explain the results obtained from measurements in terms of their significance and relate them to the
relevant theory;

PLO 07. Competently apply the terminology of the field of telecommunications and radio engineering;

PLO 08. Describe the principles and procedures used in telecommunication systems, information and
telecommunication networks and radio engineering;

PLO 13. Apply basic and applied sciences to analyze and develop processes occurring in telecommunications
and radio engineering systems;

PLO 18. Find, evaluate and use information from various sources necessary for solving professional problems,
including reproduction of information through electronic search.

2. MNpepeKBi3uTK Ta NOCTPEKBI3UTU AUCLUNAIHU (MicLe B CTPYKTYPHO-/1OrYHIA CXeMi HaBYaHHA
3a BigNOBIgHOI OCBITHLOIO NPOrpPamoto)

Hucnumiina "EjgexkTpoanHaMika Ta TOMMpPeHHs PagioXBWIB'' IPYHTYEThCS HA 3HAHHAX, HAOyTHX
CTYJICHTaMH ITiCJIsi BUBUEHHS auciuiuiid "Buina maremaruka, "3aransHa ¢izuka”, "OcHoBu Teopii kin". CTyaeHTH
MOBHHHI BOJIOJITH OCHOBAMH BEKTOPHOTO aHAaJi3y, €JEKTPOCTATHUKH, EJEKTPOJUHAMIKM, TeOopii KOJIMBaHb 1
XBHJIBOBHX IIPOIIECIB, TEOPIEIO JOBIHUX JIHIH.

OtpuMaHi 3HAaHHS Ta HABUYKU ICJIsS BUBYEHHS JucHMILIiHK "EjekTpoauHamika Ta MOLIUPEHHS
panioxBuib" BUKOPUCTOBYIOTh Hajasli B aucumiutinax "Ilpuctpoi HagBucokux dwactor", "ABTOMaTH3oBaHE
NpoeKTyBaHHA aHTeH Ta npuctpois HBY", "Autenu", "AHTeHM cHCTEeM paiOeNeKTPOHHOI ©OopoThOH",
"EnexrpomarHiTHa cyMicHicTh", "MIiKpOXBHIBOBI Npuiaau Ta aHTeHn", "TpaHCUBEpH Cy4acHUX PaJiOTEXHIYHUX
cucteM", IpY BUKOHAHHI KYpPCOBHUX Ta AUIUIOMHUX POOIT.

The academic course "Electrodynamics and Propagation of Radiowaves" is based on the knowledge
acquired by students after studying the courses "Higher Mathematics", "General Physics", "Fundamentals of
Circuit Theory". Students must possess the basic knowledge of vector analysis, electrostatics, electrodynamics, the
theory of oscillations and wave processes, and the theory of transmission lines.

The knowledge and skills obtained after studying the course "Electrodynamics and Radiowaves Propagation"
are used in the following courses, including "Microwave Devices", "Automated Design of Microwave Antennas
and Devices", "Antennas", "Antennas of Electronic Warfare Systems", "Electromagnetic Compatibility",
"Microwave Devices and Antennas", "Transceivers of Modern Radio Engineering Systems", when making course
and diploma theses.



3. 3micT HaBYaNbHOI AUCLUUNNIHN

Ha3zpu po3ninis i Tem

KinekicTs rogun

VY tomy uuci

Bceboro i i
Tlexuii [IpaxTuuni JlaGoparopHhi CPC
3aHATTS poboTtu
Po3nin 1. Ocnoeu enexkmpoounamixu
Tema 1. O6’exm susuenHs i 001ACMI 3ACMOCYBAHHS 3 > 1
eneKmpOOUHAMIKU
Tema 2. Bexkmopnuii ananis 7 2 4 1
Tema 3. Ocnosni nonamms enekmpoouramiku. PigusmHHs
6 2 2 2
Maxceenna
Tema 4. Mamepianwni pienanns. Knacugpixayis 4 5 5
cepedosuiy
Tema 5. I panuuni ymosu Ha medici nooiny cepedosuiy 3 2 1
Tema 6. Piguanms enexmpoOuHamixu @ KOMNJIeKCHIll 3 > 1
Gopmi
Tema 7. Enepeemuyuni Xxapaxmepucmuxu 3 ) 1
eNeKMPOMAZHIMHO20 NOJIA
Tema 8. Ocnoeni meopemu i npuHyUNU e1eKmpoouHamiku| 3 2 1
Tema 9. Ananimuuni memoou po3se 3Ky 3a0au 6 4 5
eneKmpOOUHAMIKU
Tema 10. Cmamuuni ma cmayionapHi eneKmpomacHimmi ] > 4 >
noas
Pazom 3a pozminom 1 46 22 10 14
Posnin 2. Iowupennsn, giooumms i 3a10M1EHHA NIOCKUX eIEKMPOMAZHIMHUX X8UITb
Tema 1. IInocki enexmpomacrimui xeuui 20 4 8 6 2
Tema 2. Biobummst i 3ANOMNCHHA NIOCKUX 16 4 4 6 )
eNeKMpPOMASHIMHUX X8UILb
Tema 3. Enexmpomanimui Xeuni 6 aHi3omponHux
10 2 6 2
cepedosuyax
MKP 1
Pospaxynrosa pooboma, u. 1, 2
Pazom 3a pozminom 2 54 10 12 18 14
Posnin 3. Jlinii nepeoaui
Tema 1. Enexmpomacnimui Xeuii y cnpsimogyouux 4 2 2
cucmemax
Tema 2. Xeuneeoou 15 4 3 2
Tema 3. Jlinii nepeoaui 3 xeunsamu muny T 11 4 3 2
Tema 4. Biokpumi ninii nepedaui 2
MKP 2 2
Pospaxynrosa poboma, u. 3, 4 2 2
Pazom 3a pozzinom 3 38 10 10 6 12
Po3nin 4. Pezonamopu
Tema 1. O6 emni pezonamopu 14 2 2 6 2
Tema 2. Pesonamopu 6i0Kpumo2o mumny 6 2




Tema 3. Cnocobu 36y0aicenns xeunegodis i pezonamopis | 7 2 2

Pospaxynrosa poboma, u. 5

Pazom 3a pozainom 4 22 6 2 6 8
Po3nin 5. Bunpominrweanna ma ougppaxuin enekmpomazHimHux Xeuss
Tema 1. Ocnosui napamempu aHmeH.
8 2 1 2
Junonw I'epya
Tema 2. EnemenmapHi MazHimui UnpoMiH08ayi.
. 8 2 1 2
Enemenm Ioticenca
Tema 3. {uppaxyis enexmpomacHimHux xeuv 12 2 6 2
Pazom 3a pozminom 5 20 6 2 6 6
Exzamen 30 30
Ycboro ronun 210 | 54 36 36 84
Number of hours
Titles of sections and themes Including
Total Practical | Laboratory Student's
Lectures .
classes works independent work
Section 1. Fundamentals of Electrodynamics
Theme 1. Object of study and areas of application 3 ) 1
of electrodynamics
Theme 2. Vector analysis 7 2 4 1
Theme 3. Basic concepts of electrodynamics.
, . 6 2 2 2
Maxwell's equations
Theme 4. Material equations. Classification of 4 ) )
media
Theme 5. Boundary conditions at the interface of 3 ) 1
media
Theme 6. Electrodynamics equations in complex 3 ) 1
form
Theme 7. Energy characteristics of the
) 3 2 1
electromagnetic field
Theme 8. Basic theorems and principles of 3 ) 1
electrodynamics
Theme 9. Analytical methods for solving
. 6 4 2
electrodynamics problems
Theme 10. Static and stationary electromagnetic
8 2 4 2
fields
Total under section 1 46 22 10 14
Section 2. Propagation, reflection and refraction of plane electromagnetic waves
Theme 1. Plane electromagnetic waves 20 4 8 6 2
Theme 2. Reflection and refraction of plane
. 16 4 4 6 2
electromagnetic waves
Theme 3. Electromagnetl.c waves in anisotropic 10 ) 6 5
media
Module test 1
Calculation work, parts 1, 2
Total under section 2 54 10 12 18 14




Theme 1. Electromagnetic waves in guiding

Section 3. Transmission lines

systems 4 2 2

Theme 2. Waveguides 15 4 6 3 2

Theme 3. Transmission lines with TEM-waves 11 2 4 3 2
Theme 4. Open transmission lines 4 2
Module test 2 2

Calculation work, parts 3, 4 2

Total under section 3 38 10 10 6 12

Section 4. Resonators

Theme 1. Cavity resonators 14 2 2 6
Theme 2. Open-type resonators 6 2 2
Theme 3. Methods of excitation of waveguides and 7 ) )
resonators
Calculation work, part 5 2 2
Total under section 4 22 6 2 6 8

Section 5. Radiation and diffraction of electromagnetic waves

Theme 1. Main parameters of

antennas. Hertz's dipole 8 2 ! 2
Theme 2. Elementary magnetic emitters. Huygens 3 ) 1 )
element
Theme 3. Diffraction of electromagnetic waves | 12 2
Total under section 5 20 6 2 6 6
Examination 30 30
Total hours 210 54 36 36 84

4. HaBuyanbHi maTepianu Ta pecypcu

PexomennoBaHna Jiiteparypa
EnexkrpoauHamika Ta MOIIMPEHHS paaioXBuiib. KOHCIEKT JIeKIii: HaBYaJIbHUN TOCIOHMK ISl 37100yBaviB
cTyneHs OakajaBpa 3a OCBITHIMH mporpamamu «lHpopmauiiiHa Ta KOMyHiKaliliHa pagioiHKeHepisy,
«lHTEeNeKTYyabHI TEXHOMOTI PajlioeIeKTPOHHOT TEXHIKNY, «PalioTeXHIYHI KOMIT IOTEPH30BaHI CUCTEMU»
cnemianbHocTi 172 EnextponHi komyHikamii Ta pajgiorexnika / C. 1. IMimersit; Kui: KIII im. Irops
Cikopcskoro, 2023. — 171 c.
Enexrponnnamika Ta nomupenHs panioxsuwib. Y. 1. OcHoBH Teopii enekTpoMarniTHoro noist: Iigpyanuk
quist crynentiB BH3 / 3a 3ar. pen. B. M. Illokano ta B. L. [IpaBmu. — Xapkie: XHYPE; Koneriym, 2009.
— 286 c.
EnextponuHamMika Ta momupeHHs pajioxBumib. Y. 2. BUNPOMiHIOBaHHS Ta MOIIUPEHHS SIEKTPOMATHITHIX
xBUIb: [linpyanuk mist crynaentis BH3 / 3a 3ar. pex. B. M. Illokaino ta B. L. [IpaBan. — Xapkis: XHYPE;
Komneriym, 2010. — 435 c.
D. M. Pozar. Microwave Engineering. — New Jersey: Wiley Press, 2012. — 732 p.
TexHiuHa eIEKTPOJMHAMIKA Ta MOLIMPEHHS PadiOXBHIb: HAaBYAJbHUN MOCIOHUK A7l 3100yBayiB CTyMHeHs
OakanaBpa 3a OCBITHBOIO MpOrpamoro «EJEeKTpoHHI cucTeMH MyJIbTHMEZia Ta 3aco0u [HTepHeTy peuein»
cnerianbHocTi 171 Enexkrponika / B. B. Ilimincekuii, B. b. IllBaituenko; KuiB : KIII im. Irops
Cikopcpkoro, 2025. — 343 c.
EnextponnHaMika Ta MOLIMPEHHS pamioXBuib. 30IpHHUK 3a/a4: HABYAILHUM MOCIOHUK AJISI CTYJICHTIB, SIKi
HABYAKOTHCS 3a crerianbHicTio 172 «TenexomyHnikarii Ta pamgiorexnikay / C. L. Ilinpraii; Kuis: KIII im.
Iropst Cikopcebkoro, 2022. — 88 c.



10.

11.

10.

11.

EnexktpomuHamika Ta TOMIMPEHHS pamioXBmib. [IpakTHKyM: HaBYaIbHUM MOCIOHMK ISl CTY/CHTIB
crnerianbHocTi 172 «Tenekomynikaiii ta pagiorexuikay / C. 1. ITiaesTsit; Kuis: KIII im. Iropst Cikopcekoro,
2021.— 54 c.

EnexkrpomuHamika Ta MOMMPEHHS PagdioXBWIb. PekoMeHmalii 10 BUKOHAHHS pPO3PaXyHKOBOI pPOOOTH:
HaBYAJILHUH MMOCIOHUK 111 37400yBaviB CTyrneHs OakanaBpa 3a OCBiTHIMH mporpamamu «lH(opmaiiilina Ta
KOMYHIKaIliifHa  pamioimkeHepis»,  «lHTenmexTyanmpbHi  TeXHOJNOTIT  paiOeNeKTPOHHOI  TEXHIKH»,
«PamioTexHIYHI KOMIT IOTEPH30BaHI CUCTEMI», « TeXHOIOTIT pamioeIeKTpOHHOI 00POTHEOMY CIIEiaTbHOCTI
172 Enexktponni komyHikanii ta pagiorexnika / C. I. ITinpTstit; Kuis: KIII im. Iropst Cikopcbkoro, 2024. —
157 c.

EnexkrponuHamika Ta MOIIMPEHHS pagioxBWwib. JlabopaTopHuil MpakTHKYM: HAaBYAJIBHUN IMOCIOHUK st
3mo0yBaviB CTymeHs OakamaBpa 3a OCBiTHiMH mporpamamu «lHpopmariiiHa Ta KoOMyHiKarliiiHa
panmioimxkenepis», «lHTenekTyanbHi  TEXHONOTIT  pagioeNeKTpOHHOI  TexHikW»,  «PamiorexHivni
KOMIT FOTEpU30BaHl CUCTeMW» cremiaabHocTi 172 EnexTpoHHi kKomyHikamii Ta pamiotexnika / O. M.
Kynpiit, C. L. Iinerai, B. 1. Hatinenko; Kuis: KIII im. Iropst Cikopcbkoro, 2023. — 93 c.

[TpuxitagHa enextpoauHaMika iHpopmamiitanx cucteM / A. C. Aanpymaxk, 3. FO. I'otpa, O. C. KymHip. —
JIeBiB: Bugasauirso JIbBiBchko1 momitexuiku, 2012, — 304 c.

3axapis M. A. Metonu npuxiaasoi enextpoannamiku. — JIbBiB: «Bbeckun Bit», 2003. — 352 c.

Recommended references
Electrodynamics and Propagation of Radiowaves. Lecture notes: a textbook for bachelor's degree

n n

applicants in the educational programs "Information and communication radio engineering", "Intelligent
technologies of radio electronic engineering", "Radio engineering computerized systems" of specialty 172
Electronic communications and radio engineering / S. I. Piltyay; Kyiv: Igor Sikorsky Kyiv Polytechnic

Institute, 2023. — 171 p. (in Ukrainian).

Electrodynamics and Propagation of Radiowaves. Part 1. Fundamentals of electromagnetic field theory:
Textbook for university students / Edited by V. M. Shokalo and V. I. Pravda. — Kharkiv: KhNURE;
Collegium, 2009. — 286 p. (in Ukrainian).

Electrodynamics and Propagation of Radiowaves. Part 2. Radiation and propagation of electromagnetic
waves: Textbook for university students / Edited by V. M. Shokalo and V. I. Pravda. — Kharkiv:
KhNURE; Collegium, 2010. — 435 p. (in Ukrainian).

D. M. Pozar. Microwave Engineering. — New Jersey: Wiley Press, 2012. — 732 p.

Technical Electrodynamics and Propagation of Radiowaves: a textbook for bachelor's degree applicants in
the educational program "Electronic multimedia systems and Internet of Things devices" specialty 171
Electronics / V. V. Pilinsky, V. B. Shvaichenko; Kyiv: Igor Sikorsky Kyiv Polytechnic Institute, 2025. —
343 p. (in Ukrainian).

Electrodynamics and Propagation of Radiowaves. Collection of problems: a textbook for students studying
in specialty 172 "Telecommunications and radio engineering" / S. 1. Piltyay; Kyiv: Igor Sikorsky Kyiv
Polytechnic Institute, 2022. — 88 p. (in Ukrainian).

Electrodynamics and Propagation of Radiowaves. Practical course: a textbook for students of specialty 172
"Telecommunications and radio engineering”" / S. I. Piltyay; Kyiv: Igor Sikorsky Kyiv Polytechnic
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HaBYyanbHUM KOHTEHT

5. MeToauKa onaHyBaHHA HaBYaJIbHOI AUCUMNAIHM (OCBITHBOrO KOMMOHEHTA)
JlekniiHi 3aHATTSA
JlekuifiHi 3aHATTSI MirOTOBJICHI BIAMOBIAHO JI0 PEKOMEHIOBAHOTO JKepena [ 1].

Ha3Ba Temu Jiekiiii Ta nepesiik OCHOBHUX MTUTaHb
(mepenik TMIaKTHIHUX 3ac00iB, TOCHIAHHS Ha JiTepaTypy Ta 3aBmanus Ha CPC)

O06’exT BUBYEHHS i 007aCTi 3aCTOCYBaHHS enekTpoanHamMikn. @opmu icHyBaHHS MaTepii. BiactuBocTi
€JIEKTPOMAarHiTHOro noJst. Jliana3oH HaJBUCOKUX 4acTOT. OCOOIUBOCTI €JIEKTPOMArHiTHHUX IOJIB 1 XBHIIb Y
HBUY niana3oni. OcHoBHi nepeBaru HBY niana3ony Haj iHITMMH Jiania30HaMu 4acToT. [any3i Hayku Ta
TEXHIKH, JIe 3aCTOCOBYIOTh cuctemMu HBY miamazony. Jliteparypa [1-5].
3aBmannusg Ha CPC: O3HaAHOMHUTHCE 13 TATY35IMHU 3aCTOCYBAHHS €IIEKTPOIHHAMIKH.

Bekropuwuii anani3. CkansipHi Ta BeKTopHi nosst. I'pagient ckansproro nons. Koedinientu Jlame. JluBeprentis
BekTopHoro noisi. Potop nomst. Teopema Octporpaacekoro-I'aycca. Teopema Crokca. Oneparop ['aminbToHa.
Onepartop Jlamraca. Teopemu ['pina. Buxpose mose. [lotenmiansae mone. OCHOBHI TOTOKHOCTI BEKTOPHOTO
anamizy. Jlireparypa [1-5].
3apnanns Ha CPC: JloBecTr OCHOBHI TOTOKHOCTI BEKTOPHOTO aHAI3y.

OcHOBHI OHATTS eneKTpoanHamiky. PiBHsHas MakcBessia. [ToHATTS e1eKTPHUYHOTO 3apsiay i CTpyMYy, iX
mrinbHOCTe. OCHOBHI BIIACTUBOCTI Ta 3aKOHHM IS €IEKTPUIHUX 3apAIiB 1 cTpyMiB. EnekTprdHe i MarHiTHe
nosst. PiBHsHHS MakcBelia B iHTerpanbHii 1 nudepenmianbHii popmax. DizuuHmii 3MicT piBHIHL MakcBea.
BucHogkwu 3 piBHsiHB MakcBesuia. Jliteparypa [1-5].
3apnanus Ha CPC: BuBectr piBHsAHHS MakcBenia B AudepeHianbHii Gopmi.

MartepianpHi piBHSHHA. Knacudikaris cepenosuil. [lonspu3oBanicTs pedoBrHNA. BEKTOp eNeKTPUIHOT 1HTYKIIi1.

Hamarniuenicts peqoBuHH. MarHiTHa iHIYKIS cepenoBuina. 3akoH Oma B audepeHItianbHii popmi.
Marepianbai piBHssHHS. [10/i)1 pe4oBHH Ha MPOBIAHUKH, HAIIBIPOBITHUKH Ta JienekTpuku. Knacudikarris
cepenoBHIl 3a ix nmapamerpamu. Jliteparypa [1-5].
3apnannsa Ha CPC: BuBectn marepiaibHi piBHSAHHS JUIS TPOTPONHUX CEPELOBHILL.

I'paHnyHi yMOBH Ha MEXi HOAITY CepeIOBHIL [ paHWYIHI YMOBH U1l HOPMaJIBHUX CKIIaJJOBUX
€JICKTPOMArHITHOTO 110J1s1. [ paHWYHI YMOBH JIJIsl TAHICHINIAJIbHUX CKJIaJIOBUX €JIEKTPOMArHITHOIO TOJISL.
['pannyHi yMOBH Ha MEXKI MOJIUTY iJIeallbHUX JlieJIeKTpUKa Ta mpoBigHuka. Jliteparypa [1-5].
3apnannag Ha CPC: Otprumary rpaHn4Hi YMOBH Ha IIPOBIAHUX BICTPsX 1 pedpax.

PiBHSAHHS eJIeKTPOAMHAMIKY B KOMIUIEKCHIN dhopmi. OcOOIMBOCTI TAPMOHIYHUX €IEKTPOMATHITHUX KOJUBaHb i
XBWIJIb. MeTO ] KOMIUIEKCHUX aMILTiTY/l. PiBHsHHAS MakcBesia B KoMIuieKcHiH Gopmi. KomruiekcHi
MPOHHUKHOCTI. MaTepialibHi PiBHSIHHS B KOMIUIEKCHiH (hopmi. TaHreHCH KyTiB €eKTPUYHUX 1 MArHITHUX BTpAT
cepenosuil. Jliteparypa [ 1-5].
3apnannsa Ha CPC: 3anucaru 1 BuBecTH cuiBBigHomenHs Kpamepca-Kponira.

EnepreTuyHi XapakTepUCTUKHU €JIEKTPOMATrHITHOIO 1oJisl. PiBHAHHS OasiaHCy MUTTEBUX 3HAYEHb IOTY>KHOCTI.
Teopewma [loitaTunra B qudepenuiansHiil popmi. Bekrop IloitaTrnra, oro ¢diznunuii 3mict. Teopema
[NotinTHHTa B iHTErpasbHiil hopmi. EHepreTHuH1 XapakTeprCTUKU TapMOHIYHUX €JIEKTPOMArHITHUX TIOJIB.
Teopema [loiiaTHHra B KOMIIEKCHIN opmi. PiBHSIHHS OanaHCy KOMIUIEKCHOT MOTYKHOCTI. PiBHSHHS OanaHcy
AKTUBHOT 1 pEaKTUBHOI OTYKHOCTEe!. BHCHOBKH 3 piBHSIHHS OallaHCy KOMIUIEKCHOT OTY»XHOCTI. JliTeparypa
[1-5].
3asnanns Ha CPC: Busectr piBHAHHS OalaHCy aKTHBHOI 1 PEaKTHBHOI MOTY>KHOCTEH.

OCHOBHI Te€OpeMH i NpUHLMNY esleKTpoanHaMiky. Kiacudikanist 3ajau enexkrpoauHamiku. 3agada [ipixie.
3anaua Helimana. 3mimana kpaiioBa 3agada. [Tpuaimn cyneprosutiii. Teopema €JJMHOCTI pO3B’SI3KY
BHYTPIIITHBOT 32141 eJIEKTpoAnHaMiKK. Teopema €IMHOCTI po3B’ 3Ky 30BHINIHBOT 33/1a4i eNEeKTPOIUHAMIKH.
YmoBu 3ommepdenbaa. Jlema Jlopenna. Teopema B3aemuocTi. [IpuHumn nepectaBHo1 1BOICTOCTI piBHSIHD
Makcsemna. Jliteparypa [1-5].
3apnanns Ha CPC: Otpumarn yMOBH BUTIPOMIHIOBaHHS 30MMepderbia.

AHaITHIHI METOIU PO3B’SI3KY 337124 eJICKTPOIMHAMIKU. XBHUIHOBI PIBHIHHS IS €JICKTPUIHOTO 1 MArHITHOTO
noJiiB. PiBHsHHS ['enbMromnbua A eeKTPUYHOTO 1 MATHITHOTO MOJIiB. MeToan po3B’sI3Ky PiBHSIHB
I'enbmronema. Jliteparypa [1-5].
3asnanns Ha CPC: PiBHsHHS [ ebMTOIBIIa B OCHOBHUX CHCTEMaX KOOPIUHAT.

10

AHaJITHIHI METOU PO3B’SI3KY 3a7a4 eIeKTPOINHAMIKU. EekTpoanHaMivHi MOTeHITiam 1 BeKkTopu [ 'epria.
PiBusaus ['enpMrobia utst moTeHIiamiB 1 BekTopis ['epria. Bupasu mis po3paxyHky notenmianis. Jliteparypa
[1-5].
3apnanns Ha CPC: BuBectu Gpopmyiy i po3paxyHKy BEKTOPHOI'O MOTCHINANY.

11

CratuyHi Ta CTaIliOHAPHI SICKTPOMATrHITHI H0JIs. BU3HAUYCHHS CTATHIHUX 1 CTAIlIOHAPHUX TOJIB. PIBHSIHHS
MakcBeria i eeKTPOCTATUIHUX 1 MarHITOCTATHYHUX MOJTIB. €EMHOCTI TUI 1 KOHAEHCATOPiB. PiBHSHHS




MakcBesia aj1sl cTaioHapHUX MOJIiB. [HIYKTUBHOCTI KOHTYPIB 31 CTPYMOM 1 KOTYIIOK. MeTOI! po3paxyHKy
€MHOCTEH Ta iIHIyKTUBHOCTEH. JliTeparypa [1-5].
3aBmanusg Ha CPC: MeTon m3epkanbHUX 300pakeHb. B3aeMHa iHIYKTHBHICTD.

12

IImocki enexTpoMarHiTHi XBwiri. BuznaueHus Xpwri. @poHT XBwm. Tunu XBuib. OqHOpITHA TUTIOCKA
enektpomarHiTHa xBuwisl. [lapamerpu xBui. Jlosxuna xBumi. Koedinient daszu. Koediuient 3aracanssi.
I'mubuna nponukaeHHs xBuii. PazoBa mWBUAKICTE. Jucnepcis XBuib. ['pynoBa mBUAKICTE. XapaKTePUCTUIHUN
omip cepenosuia. I 'panmyani ymoBu lllykina-JleontoBnya. Jliteparypa [1-5].
3ananusg Ha CPC: Otpumaru dopmynu asist KoediieHTiB 3aracanss i ¢pasu.

13

[nocki enekrpomarHiTHi xBuii. [lonspusartis xBuib. Buau nonspusartii. [lonsipu3zaniiini 6asucu. Koedimient
emintuaHocTi. Bektop [TofiHTHHTa MIOCKHUX €IEKTPOMArHiTHUX XBWIb, [IIBUAKICTh MOMIUPEHHS SHEPTil.
Jlitepatypa [1-5].
3aBmgannsa Ha CPC: KoedilieHT eMNTHIHOCTI B Pi3HUX MOJBSIPU3AIITHIX 0a3Hucax.

14

BinoutTs i 3a0MIICHHS TUIOCKUX €JeKTPOMArHiTHUX XBWJIb. HopMmanibHe maiHHS eJIeKTPOMAarHiTHOT XBUIII Ha
MEXY MOy 1/IeallbHUX JlieIeKTPUKa Ta NpoBinHuKa. HopMmasnbHe maaiHHs eleKTpOMarHiTHOI XBHII Ha MEXKY
MOJTITY ABOX i/1eanbHUX JienekTpukiB. KoedimienTn BigOnuTTs Ta mpoxomkeHHs. [loxune magiHAs MI0CKO1 XBUIT
Ha MEXY IMOALUTY i/IeallbHUX JIieIeKTPUKA Ta MPOBiqHIKa. Da30oBa MIBUAKICTH 1 TOBKHWHA XBUJII 32 BUOpaHUM
HanpsimkoM. Jliteparypa [1-5].
3apnanns Ha CPC: [ToBTopuTu Martepial JICKIIii 3 BAKOPUCTAHHSM JIITEPATyPH.

15

BinOuTT i 3a10MJICHHS IUIOCKHX €IeKTPOMATHITHUX XBHJIb. [[0XWIe maiHHs TITOCKOT eIeKTPOMAarHiTHOT XBHJI1
Ha TpaHuIo moainy. [lnomyHa maninas XxBuii Ha moBepxHIO. [lapanenbHa i mepneHInKyIsIpHa MOJIIpU3allii.
3akonu Cuemnna. Koedinient Binourts. Koedinient npoxomxenns. @opmynu @penens. [ToBHe MpoxoHKeHHS
xBuii. Kyt Bproctepa. 3mina nonsipuzanii xsuii. [ToBHe BHYTpillIHE BiAOUTTS XBUII. JlieneKTpUYHUN XBUIICBI].
Jliteparypa [1-5].
3aBnanns Ha CPC: [ToBTOpHuTH MaTepial JIEKIIil 3a I0IIOMOTO0 JIiTepaTypH.

16

EnexTpomartitTHi XBuili B aHi30TPOIHUX CEpPe/IOBHIIAX. AHI30TPOIHI cepepoBuia. Di3uUHUN MeXaHi3M
BUHHUKHEHHS aHi30Tportii GpeputiB. PiBHsHHS MakcBeia B ripoTponHoMy cepeoBui. [lommpenHs
€JIEKTPOMAarHiTHUX XBUJIb y ripoTponHoMy cepenosuili. Epexr @apanes. 3actocyBanns edexry Dapanes B
texHiui. Edpext Korrona-MyToHa. SIBuie ¢pepoMaruiTHOro pe3oHaHcy. 3acTocyBaHHs (epoMarHiTHOTO
pesonancy. Jlitepatypa [1-5].
3asnannsa Ha CPC: [loBropuTn Marepiai Jekii 3 BUKOPUCTAHHSM JITepaTypH.

17

EnekTpomarHiTHi XBWII y cripsiMOBYIounx cucteMax. Kimacudikariis niniit nepenayqi. [lommpenns
€JIEKTPOMArHiTHUX XBHJIb MIXK JJBOMa NMPOBIAHUMH miomuHamMu. Xsuii tuny E 1 H. CkansipHi piBHSIHHS
[enbMrosbia Jyis JTiHIN epeaadi Ta iX po3B’s30K. 3arajibHi BJIaCTUBOCTI XBHIIb Y JIiHISX niepesadi. [1oTyKHICT
1 3aracaHHs XBWJIb Y CIPSIMOBYIOUNX cucTemMax. OpTOroHabHICTh XBHJIb Y JIiHIT epeaayi. Jliteparypa [1-4].
3apnannsg Ha CPC: [loBropuTn Marepian jekii 3a JOIOMOTrOIo JIiTepaTypu.

18

XBusneBoau. BuzHauenHns xeuseBoy. Buan xBuneBoziB. Tunu xBuinb y xBusieBojax. [[paMOKyTHHI XBHIIEBi.
Kpurtnuni yactotu. [1omst B IpsSIMOKYTHOMY XBHIJIEBO/II, CTPYKTYpa OBEPXHEBHUX CTPYMiB Ha MOTO CTIHKAX.
OcHoOBHa XBHJISI TPSIMOKYTHOT'O XBUIJIEBOJLY, 11 mapameTpu. Jlitreparypa [1-4].
3apnannsa Ha CPC: [loBropuTn Marepiai Jekii 3 BUKOPUCTaHHM JIiTepaTypH.

19

XsuneBoau. Kpyrnuit xsuieBia. Kpuruuni uacrotu. [lons B kpyrinomy xBuieBoi. OCHOBHA XBHIISL KPYTJIOTO
XBHIIEBOJY, 11 mapametpu. Jlitepatypa [1-4].
3amanns Ha CPC: [ToBTOpHTH MaTepial JIEKIIil 3a JI0IIOMOTO0 JIiTepaTypH.

20

Jlinii nepenayi 3 xpussivu Triy T (TEM). Busnauennst xsuni tuny T, 11 ocoonmuBocTi. [Tapamerpu XBuii THITY
T. Xapakrepuctnunuii onip. PiBusnns Jlannaca anst xsuini tuny T. XBunboBuit omip. J[BornposiaHa stiHis
nepeaadi, ii mons Ta napamerpu. KoakcianbHa niHist nepeaadi, ii mons ta napamerpu. CMy»XKoBi JiHIi nepenadyi,
ix moJst Ta napametpu. Jliteparypa [1-4].
3apnannsa Ha CPC: [loBropuTn Marepiai Jekuii 3 BUKOPUCTaHHSM JITepaTypH.

21

Biakpuri siHii nepenadi. 3arajibHi BIaCTUBOCTI JieIEKTPUYHUX XBUIICBO/IB. [[10CKNH HieneKkTpuyaHwmii
xBuiieBia. Kpyramii gienekrpuannii XxBunesig. CTpyKTypa i mapaMeTpu ieIeKTPUIHUX XBHIICBOMIB.
CeitioBoau. Keazionruuni miHii nepenadi. Jliteparypa [1-4].
3amanns Ha CPC: [ToBTOpHTH MaTepial JeKIIii 3a IOTIOMOTO0 JIiTepaTypH.

22

006’ emHi pe3oHatopu. Buan 06’eMHuX pe3oHaTopiB. BiacTHBOCTI BiIbHUX KOJIMBaHb y pe3oHaTopi. PesoHancHa
yacroTa. JloopoTHicTh. KBasicramionapHi pezonaropu. Koakcianeuuii pezonarop. [IpsmokyTHuii pe3oHaTop.
Huniaagpuanuii pe3oHaTop. 3acTocyBaHHs pe3oHaTopis. Jliteparypa [1-4].
3asmganns Ha CPC: [ToBTOpUTH MaTepial JICKITil 3 BAKOPUCTAHHSIM JITEPaTypPH.

23

Pe3onaTopu BimkpuToro triry. BigkpuTi mieneKTpUdIHiI pe30HATOpH. XBHJIEBIIHI PE30HATOPH BIIKPUTOTO THITY.
BinkpuTi 13epkanbHi pe30HATOPH, IX KOHCTPYKIIII Ta TapaMeTpu. 3aCTOCYBaHHS PE30HATOPIB BIIKPUTOTO THITY.
Jlitepatypa [1-4].
3aBmanusa Ha CPC: [ToBTOpHTH MaTepial JIEKITi 32 JOTIOMOTOIO JITEPaTyPH.




Crioco6u 30y1KeHHs XBUJICBOJIIB 1 pe30HaTOpiB. 30y/PKEHHsI XBHIIb Y XBUIIeBoAaX. EneMenTH 30ymKeHHs, 1X

24|  KOHCTPYKIIil Ta mpaBmiIa po3MimieHHs. 30yKeHHs KOJTMBaHb y 00’ eMHUX pe3oHaTopax. Jliteparypa [1-4].
3asnannsa Ha CPC: IToBTOpUTH MaTepial JICKITiT 3 BAKOPUCTAHHSIM JITEPaTypPH.
OcHogHi napameTpu anTeH. Jumons ['epma. [liarpama ciipsimoBaHocTi anTeHH. KoedilieHT cripssMOBaHO1 ii.
75 Onip BurnipoMiHtoBanHs aHTeHd. Jumoins ['epia. OcobnmBoCTi mosiB qunods ['epiia B 30Hax 1HAYKINT Ta

BUTNIPOMiHIOBaHHs. EnexTpoMarniTHi xapaktepuctuku nunons ['epua. Jliteparypa [1-5].
3aBmanusa Ha CPC: [ToBTOpHTH MaTepial JIEKITii 32 JOTIOMOTOIO JITEPaTyPH.

XapakTepucTuku. PamkoBuii BunpomiHioBad. ExeMeHTapHui MIUTMHHWN BUMPOMIHIOBAY, HOTO XapaKTEPUCTUKH.

EnemenTapHi MaruiTHi BunipoMiaroBadi. EneMenT ['foiirenca. EnemMenTapHuii MarHiTHHR BUIIPOMIiHIOBAY, HOTO

26 Enement ['tolirenca. Xapakrepuctuku enemeHnty [totirenca. Jliteparypa [1-5].
3apmanns Ha CPC: [ToBTOprTH MaTepial JIeKIii 3 BAKOPUCTAHHSM JITEPaTypH.
Hudpakiis enekrpomarHitTHuX XBuib. CyTh sBumia qudpakiii. Kpurtepiit HasBHOCTI audpaxiii. [IpuHiwm
Ioiirenca-®penens. Metox 308 Openenst. Pagiycu 300 @penenst. [Inomi 3ou @penens. Audppakuis Openens
27 Ha KpyrJIoMy OTBOpi Ta miBIutomuHi. Audpakuis @payHrodepa Ha i1eanbHO TPOBITHOMY HMITIHAPI.

3acrocyBaHHs sBUIIA qudpakiii B TexHimi. Jliteparypa [1-5].
3aBmannsa Ha CPC: [ToBTOpHTH MaTepial JIEKITii 32 JOIIOMOTOO0 JITEPaTyPH.

MpakTnyni 3anarTs
MeToro NpakTHYHUX 3aHATh € HAOyTTs BMiHb PO3B’S3aHHS 33124 €JIEKTPOJUHAMIKN Ta HABUYOK PO3PAXYHKY

OCHOBHHUX TapaMeTpiB JiHIA Tepenadi, pe30HaTOpiB 1 BHIPOMiHIOBa4YiB. TeMH MPaKTHYHUX 3aHATh YKa3aHO B
Ta0IUI.

HaszBa Temu npakTUYHOTO 3aHATTS Ta MEPETiK OCHOBHHUX IMUTAHb
(Tmepesntik AMAAKTUIHOTO 3a0€3MeYCHHS Ta TIOCHIAHHS Ha JTITepaTypy)

z

1 | loBeieHHST OCHOBHHX TOTOXHOCTEH 1 TeopeM BeKTOpHOTO aHamizy. Jlitepatypa [6, 7].
2 BexTopnwmii anainis. [lorennianpai Ta conenoinni moins. Jliteparypa [6, 7].

3 OcHoBHI OHATT enekTpoauHamiky. PiBusHHS Makcsema. Jliteparypa [6, 7].

4 Craruudi enektpomartitHi nosist. Teopema ['aycca. Jlitepatypa [6, 7].

5| Crauionapsi nosus. Po3paxyHok emHocTel Ta iHgykTuBHOCTEH. JliTeparypa [6, 7].

6 [[Litocki eeKTpOMarHiTHI XBHJIi, pO3paxXyHOK OCHOBHUX NapameTpis. Jliteparypa [6—8].
7 3aracaHHs IUIOCKUX €JIEKTPOMAarHiTHUX XBWiIb. JliTeparypa [6—8].

8 Ionspu3artist TUIOCKUX eIeKTPOMAarHiTHUX XBUIiIb. Jliteparypa [6—8].

9| 3B’sA30K MIX JIIHIHUM 1 KOJIOBUM ToJsipu3aniiinumu 6asucamu. Jliteparypa [6—8].
10,  BigOutTs i 3aI0MIICHHS IJIOCKHX €IEKTPOMAarHiTHUX XBWIIb. Jliteparypa [6—8].

11| ®opmynu Dpenenst. 3MiHa noaspr3aLii eIeKTPOMarHiTHUX XBuIb. Jliteparypa [6-8].
12| [psimokyTHI Ta Kpyrimi xBuiieBoau. Tunu XBuiib Ta ix mapamerpu. Jliteparypa [6-8].
13| OnHOXBHIIBOBUI peskuM podoTH XBHIeBOAIB. Kpurnuni uacrotu. Jliteparypa [6-S8].
14 PospaxyHok ejieMeHTIB 30y KeHHs XBUIIeBOIB. JliTepaTypa [6-8].

15| Jlinii nepenayi 3 xBusimu tuny T. [Tapamerpu ninii nepenadi. Jlitepatypa [6-8].
16| Po3paxyHOK XBUJIBOBUX OINOPIB KOAKCIaAJIbHUX 1 CMY»KKOBUX JTiHi#. Jliteparypa [6—8].
17 00’ emHi pe3oHatopu. Pe3onancHi yactotu Ta 100poTHocTi. Jliteparypa [6-8].

18| EnemenTapHi BunipoMiHioBayi. Po3paxyHok ocHOBHUX mapaMeTpiB. Jlitepatypa [6, 7].

JlabopaTopHi podoTu
OCHOBHOIO MeTOI0 J1abOpaTOpHUX POOIT € MOorIMOJeHe 3aCBOEHHS TEOPETUYHOrO Marepialy i HaOyTTs

CTYZICHTAMH HAaBUKIB €KCIIEPUMEHTAIBHOIO JOCII/PKEHHS BJIACTHBOCTEH EJIEKTPOMATHITHUX KOJIHMBaHb, XBWIIb i
CTPYKTYp, y SIKHX BOHM BHMHHUKaIOTh. JlabopaTtopHi poOoTm 3a0e3mneueHi HaBuaJibHUM mociOHUKOM [9]. Temu
nabopatopHux poOiT mpencrasieHo B Taduuui. CTyJeHTH BUKOHYIOTH 6 naboparopHux poOiT i3 7 BiANOBIAHO 10
HOMepy Opuraau Ta rpadiky pooir.

Ne Hasga nabopaTtopnoi poboTu Kiexicts ayx.
TOJIH
1 JocnimpkeHHs noaspu3alii eleKTpOMarHiTHUX XBHIIb 6
) JocnimpKkeHHst SBUIL, 110 BUHUKAIOTD MPH MIOIINPEHHI SJICKTPOMArHITHUX XBUJIb B 6
AHI30TPOMHMX CEPEAOBHUILA
3 JlocmipkeHHs! eleKTpOMarHiTHUX XBHJIb HaJI POBIIHOIO TUIOIIMHOIO 6
4 JocnipKkeHHs JUCTIepCHUX XapaKTEPHCTHK OCHOBHHX XBHIIb y IPSIMOKYTHOMY XBWJICBO/I 1 6
KOaKCiallbHI| JiHIT epenayi
5 JlocmimKeHHS CTPYKTYPH TTOJISI B METAJIEBUX XBIJICBOJaX 1 pe30HATOpax 6




6 Jocnimpkenns qudpaxuii enekTpoMarHiTHUX XBHIIb 6
7 | JocmimKeHHs] BUTTPOMIHIOBaHHS €JIEMEHTAPHUX BUIIPOMIHIOBAYiB €JICKTPOMArHiTHUX XBHJIb 6
6. CamocrTiitiHa pobota 3a06yBaya BULLOI OCBITH
CaMoOCTi¥Hy MiITOTOBKY MOKHA 3/IIICHIOBATH BiJIMIOBIIHO 110 Jukepen [ 1-5].
No Ha3su Tem 1 muTans, Mo BUHOCATHCS Ha CAMOCTIHHE OIpaIlfoOBaHHS Ta IIOCHIAHHS HA KinpkicTh
- pPEeKOMEHIOBaHy HaBUAJILHY JITEPATYPY ronua CPC
1 OO0’ €exT BUBYEHHS 1 0071aCT1 3aCTOCYBAaHHA eleKTpoanHaMiku. Jliteparypa [1-5]. 1
2 Bekropnwuii ananis. Jliteparypa [1-5]. 1
3 [TOHATTS €1EKTPUYHOTO 3apsiay 1 CTpyMy, iX miiibHOCTeH. OCHOBHI BIACTHBOCTI €NEKTPUIHUX 1
3apsiniB i crpymiB. Jlitepatypa [1-5].
4| EnexrpuuHe i MardiTHe nons. PiBusuns Makcsenna. Ix ¢isuunnii smict. Jlitepatypa [1-5]. 1
5| MarepianbHi piBHsHHA. [lonsapu3oBaHicTh i HaMarHiueHicTh cepepoBul. Jliteparypa [1-5]. 1
6 EnexTtpuyHi Ta MarHiTHI BIacTHUBOCTI cepepoBuil. Knacudikaris cepenoBumi 3a ix 1
€JICKTPOMAarHiTHUMU BiacTHBOCTAMH. JliTeparypa [1-5].
7 I'parn4HI yMOBH Ha MPOBIAHKUX BicTpsX 1 pedpax. Jlireparypa [1-5]. 1
8 CmieBignomrennst Kpamepca-Kponira. Jliteparypa [1-5]. 1
9 PiBHsSHHS OayaHCy aKTHBHOI 1 peakTUBHOI noTykHOCcTel. Jlitepatypa [1-5]. 1
10 YMoBu BHTIpoMiHIOBaHHS 3oMMepdenbaa. Jlitepatypa [1-5]. 1
11 PiBusians ['enpMrosipiia B OCHOBHHMX CHCTeMax kKoopauHart. Jliteparypa [1-5]. 1
12 MeToau po3paxyHKy CKaJS[pHOTO i BEKTOpHOTrO NoTeHwianis. Jliteparypa [1-5]. 1
13 Meton n3epkaibHUX 300pakeHsb. Jliteparypa [1-5]. 1
14 B3aemHa iHgykTHBHICTE. MeTOAM po3paxyHKy iHAyKTHBHOCTI. JliTeparypa [1-5]. 1
15 EnextpomaruitTHi XBuii B HpOBiI[}.II/IX cepeoBHIIaX. 3aracaHHst XBWJIb. [ THOMHA MPOHUKHEHHSI 1
xBuii. Ckin-egexr. Jlirepatypa [1-5].
16 Honﬂpmaui;.l eJ‘IeKTpON.IaFHi.THI/IX XBUJIb. BI/IIFI/I TOJISIpH3aIlii, 1x BrnactuBocTi. Koedirient 1
SNINTUYHOCTI B Pi3HUX MoJsipu3aliitanx 6aszucax. Jliteparypa [1-5].
17 3akonu CHemnna. [loBHe BHyTpilIHE Bi,'I[6.I/ITT'${ €JIEKTPOMArHITHUX XBUJIb, IOr0 3aCTOCYBaHHS B 1
texwuii. Jlitepatypa [1-5].
18 Dopmynu Openenst st Koe.(i)iHiCHTi-B BiIOUTTSI Ta 3aJOMIICHHS TUTOCKOT eJIEKTPOMAarHiTHOT 1
XBUJI HA Mex1 cepenosuil. Jlitepatypa [1-5].
19 Edexr ®apanes. 3acrocyBanHs eq)e.KTy ®apanes B TexHili. Efexr Korrona-Mytona. 1
Jlitepatypa [1-5].
20 SIButie hepoMarsiTHOTO pe30HAHCY. 3aCTocyBaHH5{ (hepoMarHiTHOTO PE30HAHCY B TEXHIII. 1
Jlitepatypa [1-5].
21 ITigroroska no MKP 1 4
22 BukonanHs yactuH 1, 2 po3paxyHkoBoi podoTu. Jliteparypa [8]. 4
23 Jlinii nepenaui, ix kiacudikarist ta 3actocyBanss. Jlireparypa [1-4]. 1
24 [MomwupeHHs eNeKTPOMArHiTHIX XBHIIb M'i)K JIBOMa TIPOBIJTHUMHU TIOMMHAMK. XBuiIi Tuny E 1 1
H. Jliteparypa [1-4].
25 [TapameTpu XBUIIb Y XBHIIEBOJAX, METOIM iX BUMiproBanHs. Jliteparypa [1-4]. 1
26 [1- i H-moniOni xBuneBoaw, ix nepesaru ta Hegomiku. Jliteparypa [1-4]. 1
27 XBUIIBOBHH OITip JiHiN nepenaui. Metoau oro BumiproBanus. Jlitepatypa [1-4]. 1
28 Konanapua niist nepesaui. {i xsuui, moss ta mapamerpu. Jliteparypa [1-4]. 1
29 OnHOMO/I0BI Ta 0araTOMOIOBI ONITOBOJIOKOHHI JIiHiT epexayi. Jlirepatypa [1-4]. 1
30 KBaziontuyHi mninii nepenadi, ix KOHCTpyKUii Ta mapametpu. Jlitepatypa [1-4]. 1
31 [linroroska no MKP 2 2
32 BukonaHHs yacTuH 3, 4 po3paxyHKoBoi podoTu. Jliteparypa [8]. 2
33 Ksasicrarmionapsi pe3oHaTopu: KQHCprKui'i, posnoginn TIOJTIB 1 CTPYMiB, OCHOBHI ITapaMeTpH, 0.5
o0macti 3acrocyBanus. Jlitepatypa [ 1-4]. ’
34 Koakcianpauit pe3oHaTop: KOHngyKui;I, p03noz[iJ.m TIOJTIiB 1 CTPYMiB, OCHOBHI ITapaMeTpH, 0.5
o0OmacTi 3actocyBanns. Jlitepatypa [1-4]. ’
35 IIpssmoxyTHUI pe30HaTop:KOHquyKuiﬂ, posno;:[iJm MOJIIB 1 CTPYMiB, OCHOBHI ITapaMeTpH, 0.5
o0macti 3acrocyBanus. Jlitepatypa [ 1-4]. ’
36, UuniaapuaHuit pe30HATOpP: KOHCTPYKITiS, PO3TOILIH ITOTIB 1 CTPYMiB, OCHOBHI ITapaMeTpH, 0,5




oOmacTi 3actocyBanns. Jlitepatypa [1-4].
Binkpurti gieaeKTpuyHi pe30HaTOpU: KOHCTPYKIIi, pO3MOALIH MOJIiB, OCHOBHI MapaMeTpH,

37 obnacri 3actocyBanus. Jlitepatypa [1-4]. !
38 BiakpuTi XBUIEBiAHI pe30HATOPHU: KOHCTPYKIIii, .p03noz[in1/1 TI0JTiB, OCHOBHI TTapamMeTpH, 00acTi 0.5
3actocyBaHHs. JliTeparypa [1-4]. ’
39 BigkpuTi m3epkalibHI pe30HATOPH: KOHCprKHi'I','pOISHOI[iJ'H/I TI0JTiB, OCHOBHI TTapaMeTpH, o0IacTi 0.5
3actocyBanHs. Jliteparypa [1-4]. ’
40 30y mKeHHS XBHIIb Y XBIJICBOJIAX. Enementu 30y mKeHHS, 1x KOHCTPYKIIi Ta mpaBuia 1
po3mimenHs. Po3paxyHok BuMmytiennx xBuib. Jliteparypa [1-4].
41 30ymKeHHs KOTMUBaHb Y 00’ €eMHUX pe3onaropax. Enementn 30ymxenns. Po3paxyHok 1
BUMYIIICHUX KoiuBaHb. JliTepatypa [1-4].
42 Buxonanus vacTuHH 5 po3paxyHKoBoi podotn. JliTepatypa [8]. 2
43 OcnoBHi napameTpu anten. Junons ['epua. Jliteparypa [1-5]. 2
44 Enementaphi BunipomintoBadi. Enement [totirenca. Jliteparypa [1-5]. 2
45 Hudpaxuis enekrpomarHiTHUX XBHIIb. JliTepatypa [1-5]. 2
46 [ligroroBka 10 eK3aMeHy 30
47 Yceporo roguH 84

InpuBinyaabni 3aB1anHs

[lepenbaueHo BUKOHAHHSI CTYACGHTaMH po3paxyHKoBoi pobotu (PP). Metoro ii BUKOHaHHS € OTpUMaHHS
BMIiHb pO3B’s3yBaTH 3ajaadi enekrponvHamikd. PP wmictutes 10 3amad i3 OCHOBHHX PO3IUTB AWCHHIUTIHHA. Y
3amavyax 1, 2 moTpiOHO  BU3HAYMTH  MapaMEeTPH  TUIOCKMX  EJIEKTPOMArHiTHWX  XBWJIb.  3agadi 3,
4 MpHUCBSYCHO MpoIecaM BiIOUTTS 1 3aJIOMJICHHS IUIOCKUX €JIEKTPOMArHITHUX XBHJIb. Y 3aaadax 5, 6 moTpiOHO
po3paxyBaTd OCHOBHI MapaMeTpH 1 300pa3uTH KOMIIOHEHTH MOJS B MPSIMOKYTHOMY Ta KPYIJioMy XBHJIEBOJAX, a
B 337a4ax 7, 8 — KOaKcialbHI 1 MIKpPOCMYKKOBiHl JHiHisiX nepemaui. 3agaui 9, 10 mpuCBsUEHO BU3HAYCHHIO
OCHOBHHX NapaMeTpiB €JIEKTPOMArHITHUX KOJHMBAaHb Y NPSMOKYTHOMY Ta KPYIJIOMY LMIIHAPUYHOMY OO0'€MHHUX
pe3oHaTopax.

Individual tasks

Students are required to complete a calculation work (CW). The purpose of its implementation is to obtain
the skills to solve problems in electrodynamics. CW contains 10 problems from the main sections of the discipline.
In problems 1, 2, it is necessary to determine the parameters of plane electromagnetic waves. Problems 3, 4 are
devoted to the processes of reflection and refraction of plane electromagnetic waves. In problems 5, 6, it is
necessary to calculate the main parameters and depict the field components in rectangular and circular waveguides,
and in problems 7, 8 it is necessary to calculate parameters of coaxial and microstrip transmission lines. Problems
9, 10 are devoted to determining the main parameters of electromagnetic oscillations in rectangular and circular
cylindrical volumetric resonators.

MoniTMKa Ta KOHTPO/Ib

7. NoniTMKa HaBYaNbHOI AUCUUNNIHK (OCBITHBOrO KOMMOHEHTA)

BuBuennss ocBiTHbOro KommnoHeHta "EnekTpoauHamika Ta HOLIMPEHHS PagiOXBHIL" CKIANAEThCS 13
NPOCIYXOBYBaHHS JIEKLIHHOTO Kypcy, yd4acTi y NpPaKTHYHUX 3aHATTAX, BHUKOHAHHS Ja0OpaTOpHHUX PpoOiT,
MOJYJbHUX KOHTPOJBHUX POOIT i po3paxyHKOBOI poOOTH. TakuM YMHOM, OCHOBHOIO METOJMYHOI BHUMOTOIO €
Y3TO/KEHHS Yacy BUBUCHHS TEM JICKIIHHOTO KypCy 3 BUKOHAHHSM BiJIMOBITHUX 3aB/IaHb 1HIINX BU/IB HABYAHHSI.
VYci marepiany, HeoOXigHI A7l BUBUCHHSI KPEJUTHOTO MOJYJIS Ta MiJITOTOBKU 10 €K3aMEHY, € B TUCTaHLIMHOMY
kypci "EnexrponnHaMika Ta MOIMUPEHHS PaIiOXBHIIL", JOCTYI JO SIKOTO HAJAEThCS CTyleHTaM. JlucTaHmiiHuit
KypC MICTHTb:

- KOHCITIEKT JIEKIIIH;

- JIGKIIi1 32 TeMaMH 13 MUTAaHHSAMH Ta 33adaMu JIJIs CaMOTICPEBIPKH;

- 301pHUK 3a7a4 1 MPAKTUKYM JUTSI IPAKTHYHUX 3aHSTh;

- HaBYaJIbHUH MOCIOHUK [T BUKOHAHHS J1a00opaTopHuX poOiT;

- peKOMeHIa1lii 10 BUKOHAHHS PO3paxyHKOBOI poOoTH;

- TIEpeJIiK 3aIuTaHb 1 3a4a49 J0 eK3aMeHYy.

JocTyn 10 AMCTaHUIHHOTO KypCy HAJa€ThCsl CTYACHTaM Ha MOYAaTKy CEMECTpY, IO Ja€ MOKJIMBICTH IUIaHYBaTH
CaMOCTIHHY PoOOTY.



[ToTouHMii KOHTPOJB SIKOCTI 3aCBOEHHSI HABYAJIbHOTO MaTepially OCBITHBOrO KommoHeHTa "EnexkrpoanHamika Ta
TIOMIMPEHHS PagioXBUIL" BiAOYBa€ThCA BIAMOBIMHO OO PEHTHHTOBOI CHCTEMH OIIHIOBAaHHS, CKJIAJACHOI TaKHM
YMHOM, I1I0 CIIOHYKA€ CTYJCHTIB PUTMIUHO MPAIFOBATH MPOTATOM CEMECTPY.

Ilpasuna 6i06idysanus 3auamo (K 1eKyill, MAax i PAKMu4HUX/1a00pamopHux)

OO0OB'SI3KOBIMH 10 BiAOyTyBaHHS € BCi BWAM 3aHAThH: JIEKIIHHI, MpakTHYHI Ta nabopartopHi. BukxonaHHs
BCiX Ta0OpaTOpHUX POOIT € 000B’SI3KOBMM. Y pa3i MPOMyCKy IMX 3aHATh, 1X CIIJ BIAMPAIbOBYBaTH i dYac
KOHCYJIbTaIlii, 200 3 IHIIUMU rpyIamMu.

3axucm nabopamopnux pobim

JlaboparopHi poOOTH 3aXUINAIOTHECA y JCHb BUKOHAHHS JabopaTopHOi poOOTH. 3aXWCT MPOXOAUTH Yy (opmi
criBoecian. OGOB'SI3KOBOIO YMOBOIO JIOMYCKY JI0 3aXHCTY € HasBHICTh 0(OPMIIEHOTO MPOTOKOY, B IKHI BHOCSTHCS
pe3yabTaTH BiANPaLbOBAaHOI Ja0OpPaTOpHOI PpoOOTH y BHUIIISAAI BIAMOBITHUX IpadikiB Ta po3paxyHKiB abo CKpiHIB
BUMIPIB Y BUTIQ/IKY AWCTAHIIITHOTO IPOBEICHHSI.

Buxonanns ma 3axucm pospaxyurxoeoi pobomu (PP)

B mexax camocTiiiHOi poOOTH CTyIEHTH BUKOHYIOTH 3TiTHO BapiaHTy 3aBiaHHs PP. 3a pesynpraTtamu nepeBipku y
pa3i MpaBWILHOTO BUKOHAHHS POOOTH CTYJEHTY MpU3HAYAeThCs aarta 3axucty PP. 3axuct BinOyBaeTscs y dhopmi
cmiBOecinu. [loBropHi 3axuctu PP He mependadaroThes.

3aoxouysanvni banu

Bynp-sikuii KOHTpONBHHMI BHJA 3aXO[iB, OKpiM JIa0OpaTOPHUX pOOIT MOXKHA 3aMiHUTH 320XOYYBaJIbHUMH
peiiTmHrOBHMHU Oanamu, 3a 3aiHATI mpu3oBi Micus (1,2,3) Ha omiMmiaai 3 TUCIUILTIHU. AGO MiATOTOBKOIO T3 10
MDKHapOJHUX HayKOBUX KOH(EpPEHII paJioTeXHIYHOTO NpOQII0 aHTIiCPKOI0 MOBOIO Ta JIOTOBiAb Ha
koH(epeHii: 1 Te3a — 5 6aiB (32 MOTO/PKEHHSM 13 JISKTOPOM). Y4acTh B OJIiMITIal OLIHIOETHC Big O 10 5 OasiB
3aJIeKHO BiJ YCIIXiB.

BigBinyBanusi 3aHATH

BinBinyBaHHS JNEKIIMHMX, MPAaKTUYHUX Ta J1a0OPAaTOPHMX 3aHATH — 3rifHO [loNMOXKEHHI0 Mpo opraHi3aliro
ocsitaporo mporecy KIII im. Irops Cikopcbkoro. MiniMyM pa3 Ha JBa THKHI BUKJIa/1a4d IPOBOTUTH KOHCYIBTAIIIT 3
PI3HUX NUTaHb KpeAMTHOro Monyiro. Ha KoHCynbTamisix BUKJIAZad MOXKE HaJaBaTH JIONOMOIY 3 BUBUCHHS
Mmarepially 3aHsTh, SIKi OyJdM 3 THX YHM IHIIMX [PUYHH TPOIYIIEHI CTYyJEHTaMH 1 MalOTh OIAHOBYBATH iX
CaMOCTIlHO.

VY Oynb-sIKOMY BUIIAJIKY CTYJCHTaM PEKOMEHIy€ThCS BiZIBiyBaTH YCi BUIHU 3aHATh, OCKIIBKM Ha HUX BUKJIAIAETHCS
TEOPETUYHUHN MaTepiall Ta PO3BUBAIOTHCS HABUYKH, HEOOXIIHI JUII BUKOHAHHS JIOMAIIHIX 3aBJlaHb, Ja00PaTOPHUX
poOIT Ta pO3paxyHKOBUX POOIT.

OroJionieHHs pe3yJIbTaTiB KOHTPOJIBHUX 3aX0/iB

3axuct BuUKOHaHOrO po3ainy PP mpoxomuts y dopmi cmiBOecigu 3 BukiagadeM. Ilin wac 3axucry cTyIeHT
3000B’s13aHUH BMITH MOSICHUTH OTPUMaHi pe3yJabTaTH Ta BiAMOBICTH Ha TOJOBHI TEOPETHYHI NMUTAHHS 32 TEMaMH
po3niniB. PesynbraTé 3aXWCTy OTOJNIONIYIOTBCS CTYIACHTY y WOTO NPUCYTHOCTI a00 B JUCTaHMiWHIA (opmi
CHUIKYBaHHS Ta CYNPOBOUKYIOTHCS MEBHUMU KOMEHTAPSIMH Ta 3ayBa)KCHHSIMHM CTOCOBHO IOMMJIOK (AMCTaHLiHA
(dopma criisikyBanHs B cucteMi Zoom, Telegram 3 Bijieo Ta 3ByKOM).

Pesynbraty 3a BHKOHaHE JIOMAIHE 3aBAaHHS Ta BHCTABISIOTHCS MO 3aKIHYCHHIO 1I BUKOHAHHS Ta 3aXHCTY, HE
Mi3HIIIEe HACTYITHOTO 3aHATTSL.

IIponyiueHi KOHTPOJIBHI 3aX0aU

Pesynbrar juis cTyneHTa, SKuil He 3°SIBUBCS HAa KOHTPOJILHUM 3axij, € HyJbOBUM. [Ipu MpOIycKy KOHTPOJBHOTO
3axX0Jly 3 MOB&KHOI MPUYMHU CTYACHTY HAJAEThCS MOXJIMBICTH BHKOHATH HOro (HamuMcaHHS MOIYJIBHOI
KOHTPOJIBHOI pOOOTY) B IMPUCYTHOCTI BHKJIaAava. SKIIO MPOMYyCK CTaBcs 0e3 MOBaXHOT NPUYMHH, TO MUTAHHSA ii
BIJIIPAIFOBAHHST BUPINIYETHCS 3 BUKJIaJaueM IPH MOTO/PKEHHI 3 KepiBHUITBOM Kadenpu. [Ipomymennii 3amik He
3apaxOBYETHCSI HE3AJIEKHO BiJI MPUYKMH MPOMYCKY; Y TAKOMY BHIAJKY CTYJCHT OTPHMYE 3allUC y BIJIOMOCTI «HE
3’SIBUBCSI», SIKILIO MA€ MPaBO JOIMYCKY JI0 3aliKy, TO IOBUHEH CKJIaJaTH 3alliK Ha JOJaTKOBiH cecii.

AxkajgeMiuHa 100poUYecHiCTh

[TosiTika Ta NPUHLMIK aKajeMidyHOl J0OpoYecHOCTI BU3HadeHi y po3aiun 3 Kopaekcy dvecti HarionanbHOro
TEeXHIYHOTO YyHiBepcuTeTy VYKpainun «KuiBcbkuii momiTexHiuHMi iHCTUTYT imeni Iropst CikopchKOroy.
HeranpHime: https://kpi.ua/code.

HopMmu eTnuHol moBeIiHKH

Hopmu eTnuyHOi MOBemiHKM CTYAEHTIB 1 MpauiBHUKIB Bu3Ha4deHi y posmimi 2 Koxpekcy wecti HamionambHoro
TEXHIYHOTO YyHiBepcuTeTy VYKpainum «KuiBcbkuii momiTexHiuHMi iHCTUTYT imeHi Iropst CikopchKoroy.
Jeransaimre: https://kpi.ua/code.

IIpouenypa ockap:keHHs1 pe3y/IbTaTiB KOHTPOJIBHHUX 3aX0/1iB

CTyaeHT Ma€e MOXIUBICTD MiAHATH OyAb-fKE€ IUTaHHS, SIKE CTOCYETBCS MPOLEAYPH NPOBEACHHS Ta/abo
OITIHIOBaHHS KOHTPOJIGHHMX 3aXO[liB, Ta OYIKyBaTH, IO BOHO OyAe PO3TIIIHYTO 3TiTHO i3 Hamepes BU3HAUCHUMH
HpOLEypaMU.

CTyaeHT Ma€e TIpaBO OCKAP)KUTH PE3yJIbTaTh KOHTPOJIBHHUX 3aX0/IiB, aje 000B’I3KOBO apIyMEHTOBAHO, TIOSICHUBIIIH,
3 IKUM KPHUTEPIEM HE MOTOKYETHCS BiIMOBITHO 10 OLIIHOYHOIO JIUCTA Ta/ab0 3ayBaXKCHb.
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Studying the educational component "Electrodynamics and Radio Wave Propagation" consists of listening to a
lecture course, participating in practical classes, performing laboratory work, modular tests, and calculation work.
Therefore, the main methodological requirement is to coordinate the time for studying the topics of the lecture
course with the completion of relevant tasks of other types of training.

All materials necessary for studying the credit module and preparing for the exam are available in the distance
learning course "Electrodynamics and Propagation of Radiowaves", access to which is provided to students. The
distance learning course contains:

- lecture notes;

- lectures on themes with questions and tasks for self-testing;

- a collection of tasks and a workshop for practical classes;

- a study guide for performing laboratory work;

- recommendations for performing calculation work;

- a list of questions and problems for the examination.

Access to the distance learning course is provided to students at the beginning of the semester, which allows them
to plan independent work.

Current quality control of mastering of the study material of the educational component "Electrodynamics and
Radio Wave Propagation” takes place in accordance with the rating evaluation system, compiled in such a way as
to encourage students to work rhythmically throughout the semester.

Rules for attending classes (both lectures and practical/laboratory classes)

All types of classes are compulsory: lectures, practical classes, and laboratory classes. All laboratory work must be
completed. If these classes are missed, they must be made up during consultations or with other groups.

Defense of laboratory work

Laboratory work is defended on the day the laboratory work is completed. The defense takes the form of an
interview. A mandatory condition for admission to the defense is the availability of a formalized protocol, which
contains the results of the completed laboratory work in the form of corresponding graphs and calculations or
screenshots of measurements in the case of remote work.

Completion and defense of the calculation work (CW)

As part of their independent work, students complete the CW assignment according to the option. Based on the
results of the check, if the work is completed correctly, the student is assigned a date for the CW defense. The
defense takes the form of an interview. Repeated CW defenses are not provided for.

Incentive points

Any type of assessment, except for laboratory work, can be replaced by incentive rating points for winning prizes
(1, 2, 3) in a subject competition. Or by preparing abstracts for international scientific conferences on radio
engineering in English and presenting a report at the conference: 1 abstract — 5 points (as agreed with the lecturer).
Participation in the Olympiad is evaluated from 0 to 5 points depending on success.

Attendance

Attendance at lectures, practical classes, and laboratory classes is in accordance with the Regulations on the
Organization of the Educational Process at Igor Sikorsky KPI. At least once every two weeks, the instructor holds
consultations on various issues related to the credit module. During consultations, the teacher can provide
assistance in studying the material of classes that were missed by students for various reasons and must be mastered
independently.

In any case, students are encouraged to attend all types of classes, as they teach theoretical material and develop the
skills necessary to complete homework, laboratory work, and computational work.

Announcement of test results

The defense of the completed section of the RR takes place in the form of an interview with the teacher. During the
defense, the student must be able to explain the results obtained and answer the main theoretical questions on the
topics of the sections. The results of the defense are announced to the student in their presence or remotely and are
accompanied by specific comments and remarks regarding errors (remote communication via Zoom, Telegram with
video and audio).

The results for the completed homework assignment are posted after its completion and defense, no later than the
next class.

Missed tests

The result for a student who did not attend the test is zero. If a student misses a test for a valid reason, they are
given the opportunity to complete it (write a module test) in the presence of the teacher. If the absence was without
a valid reason, the issue of making up the test is decided with the teacher in consultation with the department
management. A missed test is not counted regardless of the reasons for the absence; in this case, the student
receives a “did not show up” mark, and if they are eligible to take the test, they must take it during an additional
session.



Academic integrity

The policy and principles of academic integrity are defined in Section 3 of the Code of Honor of the National
Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute.” For more information, please visit:
https://kpi.ua/code.

Standards of ethical behavior

The standards of ethical conduct for students and employees are defined in Section 2 of the Code of Honor of the
National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute.” For more information, visit:
https://kpi.ua/code.

Procedure for appealing the results of control measures

Students have the opportunity to raise any issue related to the procedure for conducting and/or evaluating control
measures and expect it to be considered in accordance with predefined procedures.

Students have the right to appeal the results of assessment measures, but must provide a reasoned explanation of
which criteria they disagree with according to the assessment sheet and/or comments.

8. BMAM KOHTPO/IIO Ta PEATMHIOBa CUCTEMA OLiHIOBAHHA pe3y/bTaTiB HaBuyaHHA (PCO)

PeiiTunroBa cucrema oiHIOBAHHS Pe3yJIbTATIB HABYAHHS
Peiitunr cryaenrta 3 aucnurutian (P/]) € cymoro OamiB mOTOYHOI YCIINTHOCTI HABYaHHSI — CTapTOBOTO
perituary (PC) Ta ex3amenamiitaux 6aimis (PE):
PJ1=PC + PE.
Posmip craptoBoi mkamu PC = 70 Gautis.
Po3mip exzamenamiitaoi mkaaun PE = 30 6aiiB.
Po3mip mkanu pefitunry 3 nucuuiutiag PJ] = 100 Ganis.

Cucrema peiiTunropux 6ajiB PC Ta kpurepii oniHioBaHHS
PC cknanaetscs 3 6aniB, ofepKaHUX 32 BUKOHAHHS TaKUX POOIT:
1. 'oToBHICTB 10 KOKHOI 3 6 TabopaTopHHUX poOIT Ha/lae Taki Oanu:
- Bi/IMiHHE 3HaHHS TEOPETUYHOTO MaTepially 3a TEMOI POOOTH 1
- 3QJI0BIJIbHE 3HAHHS TCOPETUYHOIO MaTepiairy 3a TeMoro podoru 0,5
- HE3aJIOBIJIbHE 3HAHHS TEOPETUYHOTO MaTepiaiy 3a TeMor podotu 0
MakcruManbHa cyma 0aliiB 3a TOTOBHICTS JI0 6 J1aopaTopHUX poOiT 6
2. 3axHCT KOXHOI 3 KOKHOI 3 6 1abopaTopHUX poOiT Hajae Taki Oau:
- moBHA BiAMOBLIb (He MeHmie 80% moTpiOHoi iHpopmaltii) 4
- HeTIOBHa BiAMOBiAb (He MeHmne 60% moTpiOHOT iHpopmartii) 2
- He3aJI0BLIbHA BiqnoBiak (MeHine 60% moTpioHO1 iHpopmartii) 0
MakcumManbHa cyma 0amiB 3a 3axucT 6 nadopaTopHux podit 24
3. BukoHaHHS KO)KHOT'O TECTOBOTO 3aBaHHs Ha 1BoX MKP nae taki pedTHHTOBI Oasu:
- MpaBWJIbHA BiJIIIOBI/lb 1
- HelIpaBWJIbHA BIAMOBIbH 0
MakcumanbHa cyma 0ajiB 3a BukoHaHHs ABox MKP 20
4. Bukonanns xoxHoi 3 10 3aga4d PI'P nanae taki peiiTuHrosi oanu:
- IOBHMH NPaBUJIBLHUK PO3B’SI30K 3aa4i Ta IpaBUIbHA BiIOBIAb 2

- YaCTKOBH PO3B’SI30K 3aJ1adi, HasBHI TIOMIIIKH 1
- He3aJ0B1IbHE pO3B’A3aHHs 3a/1a4i a00 HecBoevyacHe BUKOHAHHS ()
MaxkcumanbHa cyma 0aniB 3a BukoHanHsi PI'P 20

Maxkcumanbauii PC nopisaroe: PC = 6 + 24 + 20 + 20 = 70 6aunis.

YMoBH J0MycKY /10 eK3aMeHy:
1. 3maua MOBHICTIO BUKOHAHOT PO3paxyHKOBO-IpadiuHoi poboTH;
2. BukoHaHHs BcixX JaboparopHUX poOiT, opopMIiIeHHs i 3/1a9a 3BiTiB 10 HUX;
3. Orpumanns He meHmre Hixk 30 6aniB PC npotsirom cemectpy.
[IpoTsiroM OCTaHHBOTO THKHSI CEMECTpy CTyIeHTaM, siki He HaOpamu 30 0ajiB, HalA€TbCS MOXKIHMBICTH
nigsuiieHHs PC nusixom nepesnadi MKP.

Cucrema peiiTunroux 6ajiB PE Ta kputepii oniHioBaHHs1
Ha ex3ameHi cTyJeHTaMU BUKOHYEThCS MTICHMOBA KOHTPOJIbHA poOoTa. Koxer Oier MiCTUTh aBa
TEOPETUYHUX MMUTAHHS Ta OJIHY 33a]1a4y 32 OCHOBHHMHU PO3/iIaMU HaBYAJIbHOI AUCHUILTIHU. KoXKHE TeopeTuiHe
MTATaHHS OIIHIOETHCS MakcuMyM y 10 6aniB. 3amada omiHoeThes y 10 Gamis.
Biamnoiapr Ha KOKHE TEOPETUYHE TUTAHHS HaIa€ Taki Oaju:

- MoBHa BiAMOBiAb (He MeHmIe 90% moTpiOHOI iHpOpMaii) 10
- JOCTaTHHO MOBHA BiAMOBiAL (He MeHIIE 75% noTpiOHOT iHdopMalii ab0 He3HAUHI HETOYHOCTI) 7
- HeTOBHA BiINoBih (He MeHIe 50% noTpiOHOT iHhopMaIrii Ta JesKi TOMUITKH) 4

- He3a/10B1IbHA BiANOBiAbL (MeHuie 50% moTpibnoi iHnpopmarii) 0



Po3B’s130K 3amaui Hajgae Takl Oanu:
- TIOBHHH MPaBUILHUHN PO3B’SI30K 3a/1adi Ta MpaBUiIbHA BiAMOBiAL10

- MPaBWJIBHUN XiJT PIllICHHSI, HASBHICTh HE3HAYHUX MTOMUIIOK 7
- YaCTKOBHH PO3B’SI30K 3a/1a4i, HassBHI 3HAYHI IOMUJIKH 4
- He3aJOBUTHHUM a00 BiACYTHINH PO3B’I30K 3amadi 0

Maxkcumanpauii PE mopisaroe: PE = 10 + 10 + 10 = 30 Gamis.
Cucrema peUTHHTOBOI OIIHKM YCIIIIHOCTI JOBOJUTHCS JIO BijiloMa CTYICHTIB Ha IMEPINid JEKII ceMecTpy.

Xi ofepKaHHS PEUTHHTOBUX OalliB TIOBITOMIISIETHCS CTYJACHTAM BUKJIAJadeM, KA BUKOHYE PEHTHHTOBY OIIIHKY
ycmimHocTi. [lizcymoByBaHHs peHTHHIOBHX 0ajliB BiAOyBa€eThCSA HA OCTAHHIN JIEKIII cCEMEecCTpy.

10.

11.

12.

13.

14.

15.

16.
17.

18.
19.

20.

21.

TaOnuiist BIAMOBIAHOCTI PEUTHHTOBUX OaIiB OIlIHKAM 32 YHIBEPCUTETCHKOIO IIKAJIOK

Kinvkicms banis Ouyinka
100-95 Binminao
94-85 Hyxe nodpe
84-75 Jobpe
74-65 3a10BUIBHO
64—60 JlocTaTHBO
Memnmie 60 HesamoBisibHO
He BuKOHaHI YMOBH JIOITYCKY He nonymieno

9. lopaTtkoBa iHpopmauia 3 aucumnniHm (OCBITHLOro KOMMNOHEHTA)

[IuTanHs 10 eK3aMeHy 13 AucIUIUHY «EneKTpoirHaMiKa Ta IOMUPEHHS PAAl0XBUIbY
O0’exT BUBYEHHS i 0071aCTi 3aCTOCYBaHHS eNeKTpoauHaMiky. [liama3zon HaaBucokux yacToT. OcobmuBocti HBY
noniB. IlepeBaru nianazony HBY, ioro 3actocyBanHs.
CkaisipHi Ta BekTopHi nosist. ['pamient. Koedirientn Jlame. useprennis. Porop. Teopema Octporpaacbkoro-
I'aycca. Teopema Ctokca. Oneparop ['aminbToHa.
Omneparop ['aminsToHa. Omneparop Jlammaca. Teopemu ['pina. Buxpose mone. [lorenmiansae mome. OcHOBHI
TOTOXHOCTI BEKTOPHOI'O aHaJIi3y.
Enexktpuunuii 3apsn i cTpyM, iX mijabHOCTI. OCHOBHI BJIACTHUBOCTI Ta 3aKOHHW IS CJIEKTPUYHUX 3apsiiiB 1
cTpyMiB. Enektpuune, marditHe nons. PiBHsHHS MakcBea.
PiBasaEs MakcBenna B iHTeTpaiibHiN, qudepeHIlianbHii Ta KOMIUIEKCHIA ¢opmax. Di3MyHUI 3MiCT piBHSHB
MakcBesuia. BucHoBku 3 piBHSIHE MakcBesia.
[onspuzoBanicTh. Bekrop enexkrpuunoi inaykiii. Hamarniuenicts. MarniTHa iHgykiis. [IlnTomMa npoBigHICTS.
MarepianbHi piBHsHHS. Kitacudikamis cepenopwi.
MarepianbHi piBHsAHHSA. Buaum nienekTpukiB 1 marHeTwkiB. Ilojin Ha MPOBITHUKH, HAMIBIPOBIAHUKUA Ta
nienektpuku. Kimacugikartis cepetoBuiil 3a iX nmapaMeTpamu.
I'panrdHi yMOBM Ha MeXi NOAUTY JBOX CEPENOBUII JUIS HOPMAJbHUX 1 TAaHICHLIAIBHUX CKJIaJOBUX
€JIEKTPOMAarHiTHOTO MOJIL.
I'paHnvHi YMOBHM Ha MEXi MOJUTY iJeallbHUX JieNIeKTpUKa Ta MpoBiIHKUKA. OCOOIUBOCTI €IEKTPOMArHiTHOTO
TI0JIs1 HA TIOBEPXHI 11€aNbHOr0 MPOBiTHHUKA.
Oco0muBOCTI TapMOHIYHMX KOJHMBAaHb 1 XBHJIb. MeToJ KOMIUIEKCHHX aMIutliTyd. PiBHsHHS MakcBemia B
KOMITIEKCHIH opmi. KOMIUIEKCHI POHUKHOCTI, KyTH BTpaT.
PiBHsiHHS OamaHcy MUTTEBOiI mMOTyKHOCTI. Teopema IloWiHTMHTa B JudepeHIiaNbHIN, iHTETpalbHIA Ta
komIiekcHUX (hopmax. Bekrop [loitHTrHra, ioro ¢izndHuii 3MicT.
EnepreTriuHi XapakTepUCTUKX TapMOHIYHHMX €JIEKTPOMArHITHHX IONiB. PiBHSHHS OalaHCy KOMIUIEKCHOT
MOTYXKHOCTi. BUCHOBKY 3 piBHSHHS 0a1aHCy OTYXKHOCTI.
Knacudikauis 3amau enekrpoaunamiky. 3agada [ipixine. 3agaua Helimana. 3mimana kpaiioBa 3anaua. [Ipuanun
CYTEePIO3UIIii.
BayTpimni 3aiadi enekrpoauHamiky. [Tpuknanu BHyTpimHiX 3a1a4. Teopema eTMHOCTI PO3B’ 3Ky BHYTPIIIHBOT
3a1a4i eNeKTPOIMHAMIKH.
3oBHINIHI 3ama4i enekTpoguHamiku. Teopema €IWHOCTI PO3B’S3KY 30BHIIIHBOI 3a/ladi €IEKTPOAMHAMIKH.
YMOBH BUNIPOMiHIOBaHHS 30MMepdeibaa.
Jlema Jlopenma. Teopema B3aeMHOCTI, ii (DI3WIHII 3MICT 1 3aCTOCYBAHHS.
[Ipunnun nepectaBHOi ABOICTOCTI piBHAHBP MakcBema. Jlema JlopeHna i TeopeMa B3a€MHOCTI 3 ypaxyBaHHIM
MarHiTHHUX CTPYMIiB.
XBWJIbOBI PIBHSHHS 71 €JICKTPHIHOTO 1 MarHiTHOTO T0J1iB. PiBHsSHHS ['embMrobIia.
EnextponnHaMiyHi TMOTEHLiaNH €JNEKTPUYHOro i MarHitTHoro TumiB. KamibpyBanus Jlopenma. XBuiibOBi
PIBHSIHHSA AJIS €TIeKTPOJMHAMIYHUX TOTESHLIAIB.
Bektopu I'epria. XBuiabOBI piBHSHHS Ta PIBHSAHHSA | eIbMroiiplia I €ICKTPOAMHAMIYHUX IOTCHINAIB 1
BekTopiB ['epna. ['pagieHTHa iHBapiaHTHICTD.
AHaIniTHYHI BUpa3y ISl eNeKTpoAnHaMiYHUX nmoTeHuianis. @yHkuis ['pina.
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CratnyHi Ta cTamioHapHi mouisi, piBHAHHSA MakcBemna ans Hux. [IOHSTTS €MHOCTI Ta iHAYKTHBHOCTI, iX
puKIagun. MeToau po3paxyHKy €EMHOCTEH Ta IHIYKTHBHOCTEH.

Busnauenns xBuii. @ponT xBuiti. Tunu xBuib. OAHOPIIHA TUIOCKA €IICKTPOMArHiTHA XBUJIS, CTPYKTypa 11 ToJsl.
Joxuna xBuii. Koedinientu dazu ta 3aracaHus.

I'mnbura nponnkaenHs xuii. @a3oBa mBUAKicTh. Jucmepcis xBuib. [ pynoBa mBHIKICTh. XapaKTepUCTUIHAN
omip. I'paanuni ymosu Lllykina-JleorToBuya.

[Monsipu3anist eneKTpOMarHiTHUX XBHJIb. Buaum momnspuszanii, iXx ocobmuBocTi Ta BiuactuBocTi. KoedimieHTt
eminrrnaHocTi. O6GMacTi 3aCTOCYBaHHS PI3HUX MOJSPH3AIIIA.

HopmanpHe magiHHs MII0CKOI €IeKTPOMArHiTHOI XBIJII HA MEXKY MOALUTY 1/1eaNbHUX JIieJIeKTPUKa Ta MPOBiIHHAKA.

KoediuienTn BigOUTTS 32 MOIIMHU EtaH.

Hopwmanpae mamiHHS €IeKTpOMAarHiTHOI XBHJII HAa MEXY MOJUTYy JIBOX ifeallbHUX AienekTpukiB. KoedimienTn
BIIOWTTS Ta MPOXOKEHHS. ¥Y3TOMKEHI CepeIOBHIIA.

[Moxune mamiHHSA MIOCKOI XBHJII Ha MEXy MNOAUTY iAeanbHUX MdieJeKTpHKa Ta mMpoBigHuka. [lapanenbHa
nossipu3ariis. Pexxumu 3a Hanpsimkamu. E- 1 TEM-xBuis.

[loxwme mamiHHA TUIOCKOI XBHIJII HA MEXY TMOMLUTY i/leallbHUX MieleKTpUKa Ta mpoBigHuka. [leprenaukynspHa
noJisipu3aiiis. Pexxumu 3a Hanpsimkamu. H-xBuii.

[Moxune magiHHS TIOCKOT eIEeKTPOMArHiTHOT XBUIII HAa MEXKY TOAUTY ABOX iZieadbHUX JieNeKTpuKiB. [lapanensua
nonsipu3ariis. 3akoan CrHemna. @opmynu Openerns.

[lamiHHS eMeKTPOMAarHiTHOI XBHWIII MapaliedbHOI MONAPHU3aIlii B ONTUYHO OLNBII/MEHII IIUTBHE CEepPEeIOBHIIE.
SIBuIIIa MOBHOT'O IPOXOKEHHS 1 BIIOUTTS. 3aCTOCYBaHHSI.

[loxmne mamiHHA TUTOCKOi EJEKTPOMArHITHOI XBHWJII Ha MEXY TMOAUTY IBOX 1I€aNbHHUX [IENEKTPHUKIB.
[epriernukynspra nonspusamis. 3akorn Cremna. @opmynu Openens.

[MamiHHS eNeKTpOMAarHiTHOI XBWJI MEPHNEHAUKYJSPHOI TONApu3amii B ONTUYHO OUTBII/MEHIN UIUIbHE
cepenosuilie. [IoBHE BHYTpILITHE BiIOUTTS. 3aCTOCYBaHHS.

[lomupeHHs eNeKTPOMAarHiTHUX XBWIIb Y TIPOTPOITHUX cepenoBuiiax. Tenzopu npoHukHoctel. Edext Dapanes.
3acrocyBaHHs edexTy Dapajiest B TEXHIIII.

JIinii nepenaui, ix kinacudikailis, OCHOBHI TapaMeTpH Ta 00J1aCTi 3aCTOCYBaHHS.

Buan xBuneBoziB. Tunu XBuib y XBHJIEBOAAX, iX OCOOIMBOCTI Ta 3aCTOCYBaHHSL.

[TapameTpu XBUJIb y XBHJIEBOJAX, 1X PO3PAXyHOK 1 METOAHN BUMIPIOBAaHHS.

Xsuni tumy T B JiHISX mepeadi, iX BIACTUBOCTI i OCHOBHI apaMETpH.

XBUJILOBHIA OITIp JIiHIN Tiepeaadi. MeToau Horo po3paxyHKy i BUMIPIOBaHHS.

Xsuni tumis E i H. Ix BractuBocTi Ta mapameTps, METOH 1X BUMipIOBaHHS.

JIBompoBiiHa JiHIsA Tepeaadi: KOHCTPYKIIis, OCHOBHMN THIT XBHJI, CTPYKTypa MoiiB i crpyMmiB. [lapamerpu
JIBOTIPOBIAHOI JIiHIT Tiepeaadi, 00IacTi 3aCTOCYBaHHS.

KoaxkcianpHa JiHig Tiepeaadi: KOHCTPYKIis, TUITU XBUIIb, CTPYKTYpa OB 1 cTpyMiB. [lapameTpu koakciaabHOT
niHil nepexayi, 00IacTi 3aCTOCYBaHHSI.

CMy>KKOBI JIiHIT Iepe/iadi: KOHCTPYKIIii, OCHOBHHUH 1 BUIL[I THIH XBHJIb, CTPYKTypa MoJiB i cTpyMiB. [lapamerpu
CMY’KKOBUX JIiHIH mepenadi, 001acTi 3aCTOCyBaHHS.

[psimoxyTHuit xBuiesin. Kputnuni yactoru. [lons i moBepxHeBi cTpyMH B IPSAMOKYTHOMY XBuiieBoi. OcCHOBHA
XBHIIS, 11 TapaMeTpH, CIIocoOu 30YPKEHHS.

Kpyrmmit xpunesin. Kputuuni wactoru. [lonst i moBepxHEBi CTpyMH B Kpyriiomy XBuiieBoiai. OCHOBHA XBHIIS
KpYyTIJIOTO XBWIEBOAY, il MapaMeTpH.

Crioco0u 30yPKEeHHS XBUJICBOIIB, 1X 0COOJUBOCTI, IIEpEBAru Ta HEJOJIKH.

Knacuoikaist 06’eMHIX pe30HaTOpiB. [X mapamMeTpu i METOH iX BUMipIOBaHHS.

PesonancHa uactrota. JloOpoTrHicte. MeTomu iX po3paxyHKy Ta BHMiproBaHHSA. CrnocoOM MiIBUIIEHHS
JOOPOTHOCTI HAZIBUCOKOYACTOTHUX PE30HATOPIB.

KBazicrarjionapHi pe3oHaTOpH: KOHCTPYKIIii, CTPYKTypa MOJIB 1 MOBEPXHEBHX CTPYMiB, OCHOBHI TapaMeTpH,
criocoOu 30y KeHHsI, 00JIaCTi 3aCTOCYBaHHSI.

KoakcianpHuii pe3oHaTop: KOHCTPYKIIisl, OCHOBHE KOJMBAHHS, CTPYKTYypa IOJIiB 1 CTpyMiB, apaMeTpH, COCOOH
30yKeHHs1, 001aCTi 3aCTOCYBaHHSI.

IIpssMokyTHUI pe30HATOP: KOHCTPYKIIiS,, OCHOBHE KOJMBAHHS, CTPYKTYpa MOJIB 1 CTPYMiB, TapaMeTPH, CIIOCOOH
30y KeHHS, 00J1aCTi 3aCTOCYBaHHS.

HuninapuaHuii pe3oHaTOp: KOHCTPYKLiS, OCHOBHE KOJIMBAHHSA, CTPYKTypa IOJIB i CTPYMiB, NapameTpw,
crroco0u 30y KeHHs, 001aCTi 3aCTOCYBaHHS.

3amadi 10 ek3aMeHy i3 AUCIHILIIHN «EIeKTPOAMHAMIKA Ta ITOTTUPESHHS PATiOXBUIIbY

. JloBecTH TOTOKHiCTH BeKTOpHOTO ananizy divrot A =0 B opToroHaabHil KPUBOMIHIMHINA CHCTEMI KOOPAMHAT,

ne A — noBiIbHE BEKTOPHE ITOJIE.

. JloBecT TOTOXHICTh BekTopHOro aHamizy rotgradlU =0 B opToroHambHil KPHBOJIHIWHIA cucTeMi

KOOpAWHAT, A€ U — }_IOBiJ'H:He CKaJIIpHE I10JIC.



6.

Josectu totoxkuicts div (ud)=udiv A+ A-grad u B oproroHanbHili KPUBOJIHIMHIA CHCTEMI KOOpIMHAT,

ne u, A — noBinbHi CKaJISIPHE 1 BEKTOPHE ITOJIS.

JloBecTr TOTOKHICTH BekTopHOTO aHanizy div (A x B) = B-rotd— A-rotB

y JIEKapTOBil cucTeMi KoopauHar, 1e A Ta B — 10BinbHI BEKTOpHI MO

. HoBectu Teopemy I'pina y npyriii cKanspHiid Gopmi:

I(u Vv—vVau)dV = §(u grad v —v grad u)dg.

IIOBCCTH TeopeMy I'pina y mpyriit BekTOpHiit (bole

J.(B rot rot A — A- rot rot B)dV = ff(A x rot B — B x rot A)dS
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Busectu 3 piBHAHP MakcBemia B KOMIUIEKCHIN (opMi (hopMyIn 3B’ 3Ky MONEPEYHUX 1 TIO3IOBKHIX KOMITOHEHT
MOJISI IUTOCKOT XBHJIL, SIKa TOIIUPIOETHCS B3JJOBXK OCI Z.

Busectn ¢opmMyny IS XBHIILOBOTO OMOPY KOAKCIaIbHOI JIiHIT TIepenadi i3 pajiycamu npoBigHUKIB @ 1 b. JliHis
3alIOBHEHA MATEPiaIoM 3 BITHOCHUMH NPOHUKHOCTSIMH &, |L.

BuBectn wdacTOTHI 3ajeXKHOCTI XBHIBOBOro 4umciaa [(®) 1 koedimieHTa 3aracaHHsS o(®) TIIIOCKOI
€JIEKTPOMArHITHOI XBHJIi B HEMAarHITHOMY JIIENIEKTPUKY 13 BTpaTaMH.

Busectn Qopmyiy 3anexHOCTI TpyHOBOI IIBHAKOCTI IUIOCKOI €JEKTPOMArHiTHOI XBWJII B HEMAarHITHOMY
TIEeKTPUKY 3 BTPATAMH BiJl 9aCTOTH Vip(f).

JoBecTr, 1m0 B CEpelIOBHINI 3 BTpAaTaMH IIBUAKICTH MOIIUPEHHS CSHEPril IUIOCKOI €IeKTPOMarHiTHOI XBHII
JTOPIBHIOE 11 (ha30Bill MIBUAKOCTI Ha OyIb-SKiil YaCTOTI.

JIBi IUIOCKi €JIEKTPOMATHITHI XBHJIi 3 KOMIUICKCHUMH aMIUNITy1aMH eeKTpuuHuX nonis £, = Ae™ (e, + iéy);

E_ = Be'™ (e, —ié,) mommpioloThca B3IOBX Oci z. BusHaumTH KOeDillieHT eminTaHOCTi i KyT Haxwiy

BiTHOCHO OCi X TTOJIIPU3AILITHOTO eITiIca eeKTPOMAarHiTHOI XBHUIII, SIKa € CYTIEPIIO3UINEI0 JTaHUX XBHITh.
JIBl TUIOCKI €JIeKTPOMArHiTHI XBWJII MOLIMPIOIOTHCS B3JIOBXK Oci z. KOMIUIEKCHI aMILTITYyu iX €NeKTpHYHHX

nonis  E, = Ae"e_; E, :Be’%éy. BusHaunti KoeQillieHT eNiNTHYHOCTI  MOJIAPU3AIIHHOro  ejinca

CYNEpIO3HIii TaHUX XBUJIb.

[Tnocka enekTpoMarHiTHa XBUIIS MAJa€ 10 HOPMaJIi i3 MOBITPsI HA IJIACTUHY 13 Ji€JICKTPHKA 3 TapaMeTpaMu &, |
TOBIIMHOIO /. BU3HAuMTH, Ha SKUX YacTOTax IJIACTHHA € Tpo30poro. [ToOymyBaTu 3ayiexkHICTh KoedilieHTa
BIIOWUTTA BiJ 4aCTOTH.

BusHaunTH BiTHOCHY Ai€NeKTPUYHY MPOHUKHICTH 1 TOBIIWHY TOKPUTTS Ha TIOBEPXHI JIIEIEKTPUKA 3 BiAHOCHOIO
NPOHMKHICTIO €, sKe 3a0e3leuye BiJCYTHICTh BIIOMTTS €JIEKTPOMATHITHOI XBHIII 3 YacTOTOIO fo TIpH
HOpPMAJILHOMY TIa/IiHHI i3 TTOBITPSL.

[lnocka enmexTpoMarHiTHa XBHJIS 3 YaCTOTOIO fy Majgae Mo HOPMAali i3 MOBITPS HA TUIACTHHY i3 Ji€TEeKTpHUKA 3
napamMeTrpamu €, |. Bu3HauWMTH, TIpH SKid TOBHIMHI / TIacTMHA € Tpo3oporo. [loOymyBaTh 3ayIeXkKHICTDH
KoedilieHTa BiIOUTTS BiJl 4aCTOTH.

Ha moBepxHi gienexTpuka 3 BiIHOCHOIO MPOHUKHICTIO € > 2 HAHECEHO AieJIeKTPUYHE TOKPHUTTS TOBLIMHOIO / i3
BiJTHOCHOIO TIPOHUKHICTIO €/2. Ha 1110 CTpyKTYypy 3 MOBITpS MO0 HOPMAJI Majae TI0CKa eJIEKTPOMArHiTHA XBUIIS 3
JOBKUHOIO Ao. [Tpu sikux [ koedilieHT BiTOUTTS € MiHiMaabHUM? YoMy JOPIBHIOE HOTro MiHIMalIbHE 3HAYCHHS?
[Ipy HOpManmbHOMY NaIiHHI IIOCKO] eneKTpOMarHiTHO’l' XBWJII 3 BakyyMy B HEMarHiTHHH Ji€NEeKTPHK

KoeiieHT BiIOWUTTS OPiBHIOE ['=T-¢"" . Busnaure BiTHOCHY Ji€JEeKTPUYHY HPOHUKHICTb € 1 TaHTEHC

KyTa JIieIeKTPUIHHUX BTpaAT tg .

Po3p’sizatu  piBHsAHHA [‘enbMrojbiia i TMO3J0BXKHBOI CKJIAJOBOI MAarHiTHOI'O I1OJIS OCHOBHOI XBHII

NPSIMOKYTHOTO XBHJIEBOIY. 3HAMTH 1 300pa3uTH pO3MOALIH MOJIiB.

3HalTH CMYTY 4YacTOT OJHOXBHJIBOBOTO PEXHMY pOOOTH MPAMOKYTHOTO XBHIIEBOLYy mepepizoM a % 0.4a.

oGy nyBatu rpadiku v¢(f) 1 Vip(f) B Mexkax 11iel cMyru yactoT. 300pa3uTy iX 3MiHY IIPH 3alIOBHEHHI XBUIJICBOLY

JIIETIEKTPUKOM 13 TIPOHUKHICTIO €.

KpuTtndHa moBxrHa OCHOBHOI XBHJII MPSIMOKYTHOTO XBHIICBOY JOPIBHIOE A«p, & JUTst XBHIII E11 BOHa CTAHOBUTH

Lyp. 3HAWTH pO3MIpH MTOTIEPETHOTO TEPEPI3y XBUIIEBOTY.

XBwirs Hip mommmproeTsecst y MPSAMOKYTHOMY XBHJIEBOII repepizoM a X 0,4a. Bimomo, mo Ay = 2a. 3HalTH

MOTIEPEYHI KOOPIMHATH TO3J0BXKHIX IUIOLIMH, Y SKMX BEKTOpP HAINPY)KEHOCTI MAarHiTHOI'O MOJSl Ma€ KOJOBY

noJsipu3aliro. 300pa3uTy 1i IUIOIUHH.

KoakcianbHa J1iHis 3 BIAHOIICHHM AiaMeTpiB Di/d) = e 1 BIAHOCHOIO JieIEKTPHYHOO MPOHUKHICTIO 3aIIOBHCHHS
| =9 3’emHana 3 mimicro 3 mapamerpamu Di/dy = €’ & =4. 3HaliTm koedilicHT BimOUTTA i mepemaui 3a

MOTYKHICTIO Y MiCIIi ILOTO 3’ €JHAHHSL.

KoakcianeHa IiHis 3 BimgHOmeHHsAM miametpiB Di/di =e’ i BiZHOCHOIO [i€NEeKTPHYHOI NPOHUKHICTIO



3amoBHEHHS € =9 3’€HaHAa 3 JiHi€I0 3 mapamerpamu D)/d> = e, € =4. 3HaiiTu KoedimieHT BiIOUTTS 1 mepenayi
32 TIOTY>KHICTIO Y MiCIIi IIOTO 3’ € THAHHSI.

25. Bu3zHauTe aMIUITYyIW €JIEKTPUYHOTO T4 MarHiTHOTO TOJIiB 1 cepeiHe 3HaueHHs BekTopa [loiiHTuHra Ha BincTaHi
7 BiJl 130TPOMHOTO BUIPOMiHIOBa4a MOTYKHICTIO P.

Onuc marepianibHO-TEXHIYHOro Ta iHpopmauiiiHoro 3abesneyeHHa AUCUUNNIHN
(ocBiTHbOro KOMNOHeHTa)

OcHosHne oonradnanus: HoytOyk abo cranioHapHUI KOMIT TOTED.

Oonaonannsn 0na nadopamoprux pooim: JlabopatopHi poOOTH 3a TUCIUIUIIHOIO «EjexkTpomnHaMika Ta
TIOMIMPEHHS PagiOXBUIILY» TIPOBOMITHCS y IBOX JTab0paTopisx pamioTexHigHOTO (akyasTeTy: 320-17, 326-17.
JlabGoparopii o0yagHaHO TeHepaTOpaMu HaJBHUCOKOYACTOTHUX KOJIMBAaHb, PYHOPHUMH Ta JWTOJIBHUMH aHTCHAMH,
pEe30HATOpaMH, BUMIPIOBAILHUMH JIiHISIMH, OMOPHO-MTOBOPOTHUMH TPUCTPOSIMH, aTEeHIOATOpaMH, (a303cyBadamH,
BOJIBTMETPAMH, KOAKCIATLHUMH Ta XBWJICBITHUMH JiHIIMH Tiepemadi. 3arajgoM y JadbopaTopisx MiCTHTbCS 7
MaKeTiB — I10 OJJHOMY Ha KOXXHY BHKOHYyBaHy poOoty. JlabopaTtopHi poOOTH BUKOHYIOTBCS 32 TAKUMH TEMaMH:
1) HocmimkeHHs: mOsIpr3allii eNeKTpOMarHiTHUX XBWIIb; 2) JlocmikeHHsl SIBUII, 1110 BUHUKAIOTh NPHU MOIIUPEHHI
CJICKTPOMArHITHUX XBWJIb B aHI30TPONMHHMX cepefoBuma; 3) JIOCHiIKEHHS eIeKTPOMArHiTHUX XBHJIb Hal
NpOBiAHOI TUTOMMHOW; 4) JloCHipKeHHsI JWCIEPCHUX XapaKTEPUCTHK OCHOBHUX XBWIIb Y MPSIMOKYTHOMY
XBHJICBOJI 1 KoakcianbHii miHii mepemaui; 5) JOCHipKEHHS CTPYKTYpH IOJsl B METaJeBHX XBHJIEBOJAAX 1
pesonaropax; 6) MochimkeHHs mudpakilii eIeKTPOMarHiTHUX XBWIb; 7) JlOCHiPKeHHS BUNPOMIHIOBAHHS
€JICKTPUIHOTO i MATHITHOTO TUITOJIB.

Ilpozpamne 3a6e3nevenns: Jlucraniiiine HaBYaHHS 3A1HCHIOETHCS 32 JJOITOMOTOI0 TUIATPOpMHU Zoom.

Jucmanuiiinuii kypc na Ilnamghopmi «Cikopcokuiry: https://do.ipo.kpi.ua/course/view.php2id=642.

Main equipment: Laptop or desktop computer.

Equipment for laboratory works: Laboratory works on the course "Electrodynamics and Propagation of
Radiowaves" are carried out in two laboratories of the Radio Engineering Faculty: 320-17, 326-17. The laboratories
are equipped with generators of microwave range oscillations, horn and dipole antennas, resonators, measuring
lines, rotary pillar devices, attenuators, phase shifters, voltmeters, coaxial and waveguide transmission lines. In
total, the laboratories contain 7 modules (one for each work performed). Laboratory works are carried out on the
following themes: 1) Research on the polarization of electromagnetic waves; 2) Research on the phenomena that
arise during the propagation of electromagnetic waves in anisotropic media; 3) Research on electromagnetic waves
above a conducting plane; 4) Study of the dispersion characteristics of fundamental waves in a rectangular
waveguide and coaxial transmission line; 5) Study of the field structure in metallic waveguides and resonators;
6) Study of the diffraction of electromagnetic waves; 7) Research on the radiation of electric and magnetic dipoles.

Software: Distance learning is carried out using the Zoom platform.

Distance learning course on the “Sikorsky” Platform: https://do.ipo.kpi.ua/course/view.php2id=642.

Po0ouy nporpamy HaBYaJabHOI AUCHMILIIHY (cHaadyc):
Cku1aB jionieHT Kadeapu paaioiHKeHepii, KaHi. TeXH. HayK, aoll. [linsTsait Crenan [BaHoBUY;
YxBasieHo kadeaporo pagioirmkeHepii (mporokoi 3aciganus kadeapu Ne 08/2025 Big 25.06.2025);

Ilorom:xeHo HaBYAIBHO-METOAMYHOIO KOMICI€IO0 pajiOTEXHIYHOTO (aKyabTeTy (IIPOTOKOJ 3aciJaHHs
HMK PT® Ne 06/2025 Binx 26.06.2025).
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