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

Kadeppa pagioiHxXeHepii

EnekTpoauHamiKa Ta nowmpeHHA paaioxsunib

(Electrodynamics and Propagation of Radiowaves)

Pob6oua nporpama HaBuyanbHoi gucumnniim (Cnnabyc)

PiBeHb BMLL,Oi OCBiTH
Fany3b 3HaHb
CneuianbHicTb

OcsiTHi nporpamu

Cratyc gucumnninm
dopma HaBYaHHA

Pik nigrotoBku, cemectp
O6car aucumunniHm

PeKBi3anTn HaBYaNbHOI AUCUMNNIHN

Mepwuii (6akanaspcoKuii)
17 — EnekmpoHiKa, asmomamu3ayifi ma enekmpoHHi KOMyHiKauii
172 — EneKmpoHHI KOMyHIiKayii ma padiomexHika

IHMenekmyanbHi mexHo0e2ii padioenekmpoHHoi mexHiKu, IHgpopmayitiHa ma
KomyHiKauiliHa padioiHxceHepis, PadiomexHiyHi KOMM'tomepu308aHi cucmemu,
TexHonozii padioenekmpoHHOI 6opombbu

HopmamusHa

OyYHa (0eHHa)

2 Kypc, 3 cemecmp

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

CemecTpoBuii KOHTponb/

. Exk3ameH/Mo0ysnbHIi KOHMPOsbHI pobomu, po3paxyHKoso-epagiyHa poboma
KOHTPObHI 3ax0aM /mody. p p , PO3paxy. pacivHa p

https://schedule.kpi.ua
YKpaiHceKa

Po3sknapg 3aHATb

MoBa BMKNapaHHsA
JNlekuii: KaHO. mexH. HayK, douyeHm [linemsal CmenaH lsaHosuY,
crosspolar@ukr.net

MpaKTUYHI 3aHATTA: KAHO. MeXH. HaykK, doueHm [linemsal CmenaH leaHosuy,
KaHO. mexH. HayK, doueHm Kynpiti OnekcaHop Muxalinosu4

NabopaTopHi poboTn: KaHO. mexH. HayK, doyeHm [linemsal CmenaH lsaHo8uY,
KaHO. mexH. HayK, doueHm Kynpiti OnekcaHop Muxatlinosu4, dokmop ginocogii,
acucmeHm Ko3zauyyk Makcum AHOpiliosuy

IHdopmauis npo
KepiBHUKa Kypcy /
BMK/Na4audiB

Po3mileHHA Kypcy https://do.ipo.kpi.ua/course/view.php?id=642

Mporpama HaB4YaNnbHOI AUCLUNIHN

1. Onuc HaBYaNbHOI AUCUMNAIHYK, iT MeTa, NpeaMeT BUBYAHHA Ta pe3ybTaTu HaBYaHHA

Hapuanbna nuciuiutina "EjxekTpoaunaMika Ta NomupeHHs! pajiioXBUJib' TPUCBSIUCHA BUBUCHHIO OCHOBHHUX
BJIACTUBOCTEH ENEKTPOMATHITHOTO TMOJsi, HAOyTTS CTyJeHTaMH KOHKPETHHX 3HaHb NP0 MOLIMPEHHS
eJIEKTPOMArHITHUX XBWIb. CTYJICHTH HaBYAIOTHCS BU3HAYATH OCHOBHI XapaKTEPUCTUKU EIEKTPOMATHITHUX XBUIIb;
(opMyBaTH €JIEKTPOMArHiTHI XBWJI 3 PI3HMUMH BHJAMM MNOJSIpU3allii; BUMIpIOBaTH MOJSpU3ALiiiHI Alarpamu i
BU3HAUaTH 34 HUMH MOJIIPU3ALil0 XBHWJIb, PO3B’SI3yBaTH KpaHOBi 3agadi eJEeKTPOAWHAMIKH; PO3paxoByBaTd 1
BUMIpIOBAaTH TMapaMeTpH JiHIA Tepelnadi i pe30HATOPiB; BUMIPIOBATH PO3MOJAUIM TIONIB y JIHISX mepenadi Ta
pe3oHaTOpax.

[Ticnst 3acBoeHHsT HaBUaNbHOI AMCHMILTIHA «EJeKTpoauHamMika Ta NOMIMPEHHS PaJiOXBHIbY CTYICHTH MalOTh
MPOJIEMOHCTPYBATH TaKi pe3yJbTaTH HABYAHHSI:

3HaHHA:

- (hyHIaMeHTaIbHUX 3aKOHIB Ta OCHOB TEOPii €J1EKTPOMArHiTHOrO MOJIs;

- METOIB PO3B’s3KY OCHOBHHX 3a/1a4 €JIEKTPOANHAMIKH;

- CTPYKTYPH 1 XapaKTEPUCTUK EICKTPOMArHITHUX MOJIB Y BIJIBHOMY IIPOCTOPI, CEPEIOBUINAX 3 BTPATAMM, JIHISIX
nepeiadi Ta pe3oHaTopax;

- METOIB BUMipIOBAHHS PO3MOLTIB MTOJIiB Y XBUJIEBOIAX 1 pE30HATOPAX.


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

Yminnsa:

- PO3paxoByBaTH OCHOBHI IIapaMeTpPHU INIOCKUX €JIEKTPOMArHiTHUX XBUJIb;

- BU3HAYaTH KOe(ii€eHTH BiAOUTTS 1 MPOXOKEHHSI HAa MEXI1 MOy CepeAOBHIL;
- PO3B’sI3yBaTH KpaloBi 3aaui eNeKTPOJUHAMIKN AJIsl XBHJICBOIIB, PE30HATOPIB;
- IPALFOBAaTH 3 BUMIPIOBAJIBHOIO allapaTyporo Iiana3oHy HaJBUCOKUX YaCTOT.
Jocsina:

- (hopMyBaHHS €IEKTPOMATHITHUX XBHJIb 13 PI3HUMH BUAaMU TOJIIPU3ALIii;

- BUMIPIOBAHHS MOJIAPHU3AIIAHAX iarpam I XBIJIb PI3HUX TOJISIPU3AIIiii;

- TIPOBEJICHHS BUMIpPIOBaHb XapaKTEPUCTHUK XBHUIICBOIIB 1 PO3ITOILTY IO B HUX;
- eKCIIEPUMEHTAIBHOTO JOCIIKEHHSI Pe30HaTOPIB 1 BU3HAUCHHSI iX mapaMeTpiB.

IIporpamMui KOMNeTEeHTHOCTI

3azanvni komnemenmnocmi
3K 02. 3gaTHicTb 3aCTOCOBYBATH 3HAHHS Y MPAKTHYHHUX CUTYALisIX;
3K 04. 3nanHs Ta po3yMiHHS IPEIMETHOI 001acTi Ta pO3yMiHHS podeciiiHoT MisSTbHOCTI;
3K 07. 31aTHiCTh BUNTHUCS 1 OBOJIOIBATH CYYaCHUMH 3HAHHIMI,
3K 08. BMiHHS BUSABIISATH, CTABUTH Ta BUPINTYBATH POOIIEMH.

Daxosi KOMNEMEHMHOCNI
®K 03. 31aTHICTE BAKOPUCTOBYBATH 0a30BI METO/IH, CIIOCOOU Ta 3aCO0M OTPUMAaHHS, NiepelaBaHHs, 00pOOKHU Ta
30epiranHs iHbOpMAaIIii;
©®K 06. 3naTHICTh IPOBOAMUTH IHCTPYMEHTAIbHI BUMIpIOBaHHS B iH(OpPMaIlifHO-TEICKOMYHIKAIITHAX Mepexax,
TEJICKOMYHIKAI[IHHUX Ta PaliOTEXHIYHUX CUCTEMaX.

Ilpoepamui pe3yromamu Haguanus

I1PH 01. AnamnizyBatn, apryMeHTYBaTH, IPUIAMATH PIillIEHHS TP PO3B’sI3aHHI CTCMiali30BaHUX 3a/1a4 Ta
NPaKTUYHUX TPOOJIeM TeIeKOMYHIKaIliil Ta palioTeXHIKH, SKi XapaKTepU3YIOThCS KOMIUIEKCHICTIO Ta HETIOBHOIO
BHU3HAYCHICTIO YMOB;

ITPH 02. 3acTocoByBaTH pe3yJbTaTd OCOOMCTOTO MOIIYKY Ta aHai3y iH(GopMaIlii 11t po3B’ss3aHHs AKICHHUX 1
KUTBKICHHX 33124 TOAI0HOTO XapakTepy B iHPOpMaliHiHOKOMYHIKaiHHIX MepeKax, TeIeKOMYHIKaIliHHUX 1
PaaioTEeXHIYHUX CHCTEMax;

ITPH 03. Bu3znagaTu Ta 3aCTOCOBYBATH Yy ITpodecCiiftHiil TisUTBHOCTI METOIUKH BUIIPOOYBaHb iH(MOPMAITIHHO-
TEJICKOMYHIKAI[IHHIX MEPEX, TSICKOMYHIKAIIIMHUX Ta PAIIOTEXHIYHUX CUCTEM Ha BIAMOBIIHICTH BUMOTaM
BITYM3HSHUX Ta MKHAPOJIHIUX HOPMATHBHUX JOKYMEHTIB;

I1PH 04. TlosicHroBaTH pe3ylbTaTH, OTPUMaHi B pe3yJIbTaTi MPOBEICHHs BUMiPIOBaHb, B TEPMiHaxX iX
3HAYYIIOCTI Ta IMOB’I3yBaTH iX 3 BiIMOBIAHOIO TEOPI€IO;

ITPH 07. I'paMOTHO 3aCTOCOBYBATH TEPMiHOJIOTIIO r'aly3i TEJIEKOMYHIKaIlil Ta paaioTeXHIKH;

ITPH 08. OnucyBaTy NPUHLMIIK Ta TPOLEAYPH, 1110 BUKOPHCTOBYIOTHCS B TEJICKOMYHIKALIIIHUX cUCTeMaXx,
iH(OopMAaITiHHO-TEIEKOMYHIKAIIMHAX MEePekax Ta palioTeXHiIli;

ITPH 13. 3acTocoByBaHHs (yHIaMEHTAIBHUX 1 MPUKJIAIHUX HAYK JIJISl aHAJIi3y Ta pO3POOKH MPOILIECIB, 1110
BiZIOYBAIOTHCS B TEIEKOMYHIKAIIMHUX Ta PaJiOTEXHIYHUX CHCTEMaX;

ITPH 18. 3HaxoauTH, OL[IHIOBATH 1 BUKOPUCTOBYBATH 1H(OPMALIIIO 3 PI3HUX JKepesl, HeOOXiTHY A
Po3B’sa3aHHs podeciitHuX 3aBaHb, BKIIOYAIOYH BiITBOPEHHS iH(OpMaIii yepe3 eeKTPOHHHA OIIYK.

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. MpepeKBi3uTK Ta NOCTPEKBIZUTU AUCLUNAIHU (MicLe B CTPYKTYPHO-/IOriUHIA CXeMi HaBYaHHA
3a BiAgNOBigHOI OCBITHLOIO NPOrpPamoto)

Juctmmnina "EnxekTpoaunamika Ta NOMMPEHHA PagioXBWIB' IPDYHTYEThCS Ha 3HAHHAX, HaOyTHX
CTYJIEHTAMH TIiCJISI BUBUEHHS MUCIUILTIH "Buma maremaruka', "3aransHa ¢izuka”, "OcHoBu Teopii kin". CTyneHTn
MOBHMHHI BOJIOJIITH OCHOBAMH BEKTOPHOTO aHAaJi3y, €JCKTPOCTATHUKH, EJIEKTPOJUHAMIKH, TeOopii KOJIHMBaHb 1
XBHJIBOBHX IIPOIIECIB, TEOPIEIO JOBIHUX JIHIH.

OTpumaHi 3HaHHS Ta HABUYKU MICAS BHBYCHHS JMCHUILTIHK "EIeKTpoauHaMika Ta MONIIUPEHHS
pasioXBWiib" BUKOPUCTOBYIOTh Hafami B aucuuiniinax "Ilpuctpoi Hajgsucokux yacToT", "ABTOMAaTH30BaHE
NpOoeKTyBaHHs aHTeH Ta mnpuctpoie HBY", "Antenu", "AHTeHH cHCTEM paioeleKTPOHHOI OopoThOH",
"EnexrpomartitHa cymicHicTs", "MiKpoXBHIbOBI nmpuiaau Ta anTeHu'", "TpaHcUBEpH CydacHUX PaJiOTEXHIYHUX
cucteM", IPY BUKOHAHHI KYPCOBHUX Ta JUIUIOMHUX 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 JlaGopartopHhi 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. PigHsHHs
6 2 2 2
Maxceenna
Tema 4. Mamepianwni pienanns. Knacugixayis 4 ) 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 Xapaxmepucmuxu 3 ’ 1
eeKMPOMAZHIMHO20 NOJIA
Tema 8. Ocnoeni meopemu i npuHYUNU e1eKmpoOuHamiKu| 3 2 1
Tema 9. Ananimuuni memoou po3se ’sa3Ky 3a0ay 6 4 5
eneKmpoOUHAMIKU
Tema 10. Cmamuuni ma cmayioHapHi enekmpomacHimmui ] > 4 >
noas
Pazom 3a pozminom 1 46 22 10 14
Posnin 2. Ilowupennsn, giooumms i 3a10M1EHHA NIOCKUX e/IEKMPOMAZHIMHUX X8UITb
Tema 1. IInocki enexmpomacrimui xeuui 20 4 8 6 2
Tema 2. Biobummst i 3ANOMNCHHA NIOCKUX 16 4 4 6 )
eNeKMpPOMASHIMHUX X8ULb
Tema 3. Enexmpomaznimui X6uni 6 aHi3omponHux
10 2 6 2
cepedosuyax
MKP 1 2 2
Pospaxynurxosa poooma, u. 1, 2
Pazom 3a pozminom 2 54 10 12 18 14
Po3nin 3. Jlinii nepeoaui
Tema 1. Enexmpomacnimui Xeuii y cnpsimogyouux 4 2 >
cucmemax
Tema 2. Xeuneeoou 15 4 3 2
Tema 3. Jlinii nepeoaui 3 xeunamu muny T 11 4 3 2
Tema 4. Biokpumi ninii nepedaui 2
MKP 2 2
Pospaxynrxosa poboma, u. 3, 4 2 2
Pazom 3a posmisom 3 38 10 10 6 12
Po3nin 4. Pezonamopu
Tema 1. O6 emui pesonamopu 14 2 2 6 2
Tema 2. Pesonamopu 6i0Kpumo2o mumny 6 2




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

Pospaxynrosa poboma, u. 5

Pazom 3a pozainom 4 22 6 2 6 8
Po3nin 5. Bunpominrweanna ma oughpaxuin enekmpomazHimHux xXeuss
Tema 1. Ocnosui napamempu aHmeH.
8 2 1 2
Junonw I'epya
Tema 2. EnemenmapHi MazHimui UNpomMin08ayi.
. 8 2 1 2
Enemenm Ioiicenca
Tema 3. {uppaxyisn enexmpomacHimHux xeuv 12 2 6 2
Pazom 3a pozminom 5 20 6 2 6 6
Exzamen 30 30
Ycboro roqun 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 )
electromagnetic waves
Theme 3. Electromagnetic waves in anisotropic
. 10 2 6 2
media
Module test 1
Calculation work, parts 1, 2 6
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 ] ) 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 maTtepianu Ta pecypcu

PexomennoBaHna jiteparypa
EnexrpoauHamika Ta MOIIMPEHHS PajioXBHiib. KOHCIEKT JIeKIii: HaBYaJIbHUN TOCIOHUK JijIsl 37100yBaviB
cTyreHss OakanmaBpa 3a OCBiTHIMH mporpamamu «lHQopmarliiiHa Ta KOMYyHIKaIliifHa pajioiHXeHepis»,
«lHTENeKTyabHI TEXHOJOTI PaioeIeKTPOHHOT TEeXHIKN», «PalioTeXHIYHI KOMIT IOTEpPU30BaHi CUCTEMU»
cnenianbHocTi 172 EnextponHi komyHikamii Ta pagiorexnika / C. I. IMimersit; Kui: KIII im. Irops
Cikopcebkoro, 2023. — 171 c.
Enexrponnnamika Ta nomupenHs panioxswib. Y. 1. OcHoBu Teopii enekTpoMarsiTHoro noist: Iigpyunux
s crynentis BH3 / 3a 3ar. pex. B. M. lokano ta B. I. [Ipanu. — Xapkis: XHYPE; Koneriym, 2009.
— 286 ¢.
EnextponuHamMika Ta momupeHHs paaioxBumib. Y. 2. BUNPOMiHIOBaHHS Ta MOIIUPEHHS SIEKTPOMATHITHIX
xBUIb: [limpyanuk aist crygaentis BH3 / 3a 3ar. pex. B. M. Illokaino ta B. I. [IpaBan. — Xapkis: XHYPE;
Komneriym, 2010. — 435 c.
D. M. Pozar. Microwave Engineering. — New Jersey: Wiley Press, 2012. — 732 p.
TexHiuHa eJIEKTPOJMHAMIKA Ta MOLIMPEHHS PadiOXBWIb: HAaBYAJIbHUN MOCIOHUK 111 3100yBayiB CTyNEHs
OakanaBpa 3a OCBITHBOIO Mporpamoro «EJEeKTpoHHI cucTeMH MyJIbTHMEZia Ta 3aco0u [HTepHeTy peuein»
cnerianbHocti 171 Enekrponika / B. B. Ilimincekuii, B. b. IllBaituenko; Kuis : KIII im. Irops
Cikopcekoro, 2025. — 343 c.
EnextponnHaMika Ta MOLIMPEHHS pafioXBuib. 30IpHHUK 3a/a4: HABYAIBHUM MOCIOHUMK AJISL CTYJCHTIB, SIKi
HaBUaIOThCs 3a crenianpHicTio 172 «Tenexomynikauii ta pagiorextika» / C. L. Ilinprsid; Kuis: KIII im.
Iropst Cikopcebkoro, 2022. — 88 c.



10.

11.

10.

11.

EnexkrpomuHamika Ta TONIMPEHHS pamioXBWiib. [IpakTHKyM: HaBYaIbHUM IOCIOHMK ISl CTY/CHTIB
crnerianbHocTi 172 «Tenekomynikaiii ta pagiorextikay / C. L. ITiapTsit; Kuis: KIII im. Iropst Cikopcekoro,
2021.— 54 c.

EnextponnHaMika Ta MOLIMPEHHS palioXBWIb. PexoMeHpanii A0 BUKOHAaHHS PO3PaXyHKOBOI poOOTH:
HaBYAJILHUH MMOCIOHUK 1151 3700yBaviB CTyIneHs OakaniaBpa 3a OCBITHIMH mporpamamu «lHdopmaiiilina ta
KOMYHIKaIliifHa  pamioimkeHepis»,  «lHTenmexTyanmpbHi  TeXHOJNOTII  pajiOeNeKTPOHHOI  TEXHIKH»,
«PamioTexHIgHI KOMIT IOTEpPH30BaHi CUCTEMI», « TeXHOIOTIT pamioeeKTpOHHOI O0OPOTHEOM) CIIEiaTbHOCTI
172 Enextponsni komyHikanii ta pagiorexnika / C. 1. ITinpTsit; Kuis: KIII im. Iropst Cikopcbkoro, 2024. —
157 c.

EnextponnHaMika Ta MOWMIMPEHHS paaioxBwib. JlabopaTopHHH MPaKTUKyM: HaBYaJbHUN MOCIOHHK IS
3mo0yBaviB CTymeHs OakamaBpa 3a OCBiTHiMH Tmporpamamu «lHpopmariiiHa Ta KoOMyHiKarliitHa
panmioimkeHepist», «lHTenekTyanbHi  TEXHONOTIT  pagioeNeKTpOHHOI  TexHikW», «PamiorexHivni
KOMIT'IOTepU30BaHi cucTeMu» creuianbHocTi 172 Enextponni komyHikamii ta pamiorexnika / O. M.
Kynpiit, C. L. Ilinerai, B. 1. Hatinenko; Kuis: KIII im. Iropst Cikopcbkoro, 2023. — 93 c.

IIpuknanna enekrpoauHamika iHdopMmariitaux cuctem / A. C. Auapymak, 3. FO. ['otpa, O. C. Kymnip. —
JIeBiB: BugaBauirso JIbBiBchKO1 momitexuiku, 2012. — 304 c.

3axapis M. A. Metonu npukiaasoi enextpoanHamikn. — JIbBiB: «becknn 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. L. 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
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HaBYyasbHUM KOHTEHT

5. MeToauKa onaHyBaHHA HaBYaJIbHOI AUCUMNAIHM (OCBITHBOrO KOMMOHEHTA)
JlekniiHi 3aHATTA
JlexuifiHi 3aHATTSI MiArOTOBJICHI BIAMOBIAHO JI0 PEKOMEHIOBAHOTO JKepena [ 1].

Ha3Ba Temu Jiekiiii Ta nepesiik OCHOBHUX MTUTaHb
(Tmepenik TMIaKTHIHUX 3ac00iB, TOCUIAHHS Ha JTiTepaTypy Ta 3aBmanus Ha CPC)

O06’exT BUBYEHHS i 007aCTi 3aCTOCYBaHHS eneKTpoanHamikn. ®opmu icHyBaHHS MaTepii. BimactuBocTi
€JIEKTPOMAarHiTHOro noJst. Jliana3zoH HaJBUCOKUX 4acTOT. OCOOIUBOCTI €JIEKTPOMArHiTHHUX IOJIB 1 XBUJIb Y
HBUY niana3oni. OcHoBHi nepeBarn HBY piana3ony Ha1 iHITMMH Jiaria30HaMU 4acToT. [any3i Hayku Ta
TEXHIKH, JIe 3aCTOCOBYIOTh cuctemMu HBY miamazony. Jliteparypa [1-5].
3aBmannusa Ha CPC: O3HaAHOMHUTHCE 13 TATY35IMHU 3aCTOCYBAHHS €IIEKTPOTHHAMIKH.

Bekropuwuii anani3. CkansipHi Ta BeKTopHi nosst. I'pagient ckansproro nons. Koeginientu Jlame. JluBeprentis
BekTopHoro noisi. Porop nomnst. Teopema Octporpaacekoro-I'aycca. Teopema Crokca. Oneparop ['aminbToHa.
Omnepatop Jlammaca. Teopemu ['pina. Buxpose nose. [lorenmiansae mose. OCHOBHI TOTOKHOCTI BEKTOPHOTO
anamizy. Jlireparypa [1-5].
3apnanns Ha CPC: JloBecTH OCHOBHI TOTOKHOCTI BEKTOPHOTO aHAI3y.

OcCHOBHI OHATTS eneKkTpoanHamiky. PiBHsHas MakcBensia. [ToHATTS e1eKTpHUYHOTO 3apsiay i CTpyMy, iX
mribHOCTe. OCHOBHI BIIACTUBOCTI Ta 3aKOHHM IS €IEKTPUIHUX 3apAIiB 1 cTpyMiB. EnekTprdHe 1 MarHiTHe
mosst. PiBHsHHS MakcBelia B iHTerpanbHii 1 nudepenmianbHii popmax. DizuaHmii 3MicT piBHIHL MakcBeua.
BucHogku 3 piBHsiHB MakcBesuia. Jliteparypa [1-5].
3apnanns Ha CPC: BuBectr piBHsHHS MakcBenia B AudepeHIianbHii Gopmi.

MartepianbHi piBHsSHHA. Knacudikaris cepenopuil. [lonspuzoBanicTs pedoBHHA. BEKTOp eNeKTPUIHOT 1HITYKIIi1.

Hamarwniuenicts pedoBuHH. MarHiTHa iHIYKIs cepenoBuina. 3akoH Oma B audepeHItianbHii popmi.
Marepianbai piBHssHH. [10/i)1 pe4OBHH Ha MPOBIAHUKH, HAIIBIPOBITHUKH Ta JienekTpuku. Knacudikarris
cepenoBuIl 3a ix mapamerpamu. Jliteparypa [1-5].
3apmanns Ha CPC: BuBectn marepiaiibHi piBHSIHHS IJIS TIPOTPOITHUX CEPETOBHIIL.

['paHnvHI YMOBHY Ha MEXIi MOMITY CEPEIOBHIIL. | paHWYHI YMOBH JUII HOPMAIIBHUX CKIIQJIOBUX
€JICKTPOMArHITHOTO T0J1s. [ paHUYHI YMOBH /U1l TAHI'CHINIAJIbHUX CKJIaJIOBUX €JICKTPOMArHITHOTO TOJISL.
I'pannyHi yMOBH Ha MEXKI MOJUTY iIeabHUX JieeKTpuKa Ta npoBigHuka. Jliteparypa [1-5].
3aBmanns Ha CPC: OTpuMaTi rpaHUYHI YMOBH Ha TIPOBITHUX BICTPSX 1 peOpax.

PiBHSIHHS €JIeKTPOAMHAMIKY B KOMIUIEKCHIN dopmi. OcOOIMBOCTI TAPMOHIYHUX €IEKTPOMATHITHUX KOJUBaHb i
XBWJIb. MeTO KOMIUIEKCHUX aMILTiTy/l. PiBHsSHHS MakcBeiia B KoMIuieKcHiH gopmi. Komrutekcai
MPOHHUKHOCTI. MaTepialibHi piBHSIHHS B KOMIUIEKCHiH (hopmi. TaHreHCH KyTiB €EKTPUYHUX 1 MArHITHUX BTpAT
cepenosul. Jliteparypa [ 1-5].
3apnannsa Ha CPC: 3anucaru 1 BuBecTH cuiBBinHomenHs Kpamepca-Kponira.

EnepreTuyHi XapakTepUCTUKHU €JIEKTPOMArHITHOrO 1oJisl. PiBHAHHS OasiaHCy MUTTEBUX 3HAY€Hb MOTY>KHOCTI.
Teopewma [loitaTunra B qudepenuianbHiit popmi. Bekrop IloitaTrHra, oro ¢iznunuii 3mict. Teopema
[NoiinTHHTa B iHTErpasbHiil Gopmi. EHepreTHyuHi XapakTeprCTHKU TapMOHIYHUX €JIEKTPOMArHITHUX TIOJIB.
Teopema IloltHTHHTa B KOMIUTEKCHI (hopMi. PiBHSHHS OajaHCy KOMITIEKCHOI TOTYKHOCTI. PiBHAHHS OanaHcy
AKTUBHOI 1 peaKTUBHOI OTYXHOCTEe!. BUCHOBKH 3 piBHSIHHS OallaHCy KOMIUIEKCHOT OTYXHOCTI. JliTeparypa
[1-5].
3apnannug Ha CPC: Busectu piBHAHHS OajlaHCy aKTHBHOI 1 PEaKTHBHOI IOTY>KHOCTEH.

OCHOBHI TEOpPEMH i MPUHIUIN eneKTpoanHaMikn. Kinacudikaris 3aay enekrpoanHaMike. 3amada Jipixie.
3anaua Helimana. 3mimana kpaiioBa 3aiada. [Tpuanmn cyneprnosuiiii. Teopema €JJMHOCTI pO3B’SI3KY
BHYTPIIITHBOT 3aJ1a4i eJIeKTpoinHaMiku. Teopema eIMHOCTI PO3B’ 3Ky 30BHINIHBOT 33J1a4i eNeKTPOJMTHAMIKH.
YmoBu 3ommepdenbaa. Jlema Jlopenna. Teopema B3aemuocTi. [IpuHumn nepectaBHO1 1BOICTOCTI piBHSIHD
Makcgemna. Jliteparypa [1-5].
3apnanns Ha CPC: Otpumar yMOBH BUTIPOMIHIOBaHHS 30MMepderbia.

AHaTITUYHI METOJIM PO3B’S3KY 3aJ1a4 SJICKTPOIMHAMIKU. XBHJILOBI PIBHSHHS JIJIsl €ICKTPHUYHOIO 1 MAarHiTHOTO
noJiiB. PiBHsiHHS ['enbMrosbLa A e1eKTPUYHOTo 1 MarHiTHOTO 10J1iB. MeToan po3B’si3Ky PiBHSHB
I'enemroneia. Jliteparypa [1-5].
3apnanns Ha CPC: PiBHsiHHS ["elbMroJiblia B OCHOBHUX CHCTEMaX KOOP/IMHAT.

10

AHaTITUYHI METOJIM PO3B’SA3KY 33/1a4 eJICKTpoAMHaMIKU. EjexTpoarHaMiyuHi nmoTeHiiaau i Bekropu ['epiia.
PiBnsiaast ['enbMrosibiia juist noreHiiamis i Bekropis ['epria. Bupasu a1 po3paxyHky noteHiianis. JlitepaTypa
[1-5].
3apnanns Ha CPC: BuBectu Gpopmyiy i po3paxyHKy BEKTOPHOT'O IMOTCHINIATY.

11

CraThyHi Ta cTallioHapHI eIeKTPOMArHiTHI 0. BU3HaueHHsI CTAaTUYHUX 1 CTAI[iOHAPHUX TOMIB. PiBHSIHHS
MakcBeria i eeKTPOCTATUIHUX 1 MarHITOCTATHYHUX MTOJTIB. €EMHOCTI TUT 1 KOHAEHCATOPiB. PiBHSHHS




MakcBesia aj1sl cTaioHapHUX MOJIiB. [HIYKTUBHOCTI KOHTYPIB 31 CTPYMOM 1 KOTYIIOK. MeToIu po3paxyHKy
€MHOCTEH Ta iIHTyKTUBHOCTEH. JliTeparypa [1-5].
3amanns Ha CPC: MeToj n3epkaibHUX 300pakeHb. B3aeMHa 1HIyKTHBHICTb.

12

IImocki enexTpoMarHiTHi XBwii. BuznaueHus XBwti. @poHT XBwT. Tunu XBuib. OqHOpITHA TUTIOCKA
enektpomartiTHa xBuwist. [lapamerpu xBui. Jloxuna xBumi. Koedinient daszu. Koediuienrt 3aracanss.
I'mubuna nponukaeHHs xBuii. PazoBa mBUAKICTE. Jucnepcis XBuib. ['pynoBa mBUAKICTE. XapaKTePUCTUIHUN
omip cepenosuia. I 'panmyani ymoBu lllykina-JleontoBnya. Jliteparypa [1-5].
3anannug Ha CPC: Otpumaru dopmynu asst KoediieHTiB 3aracanss i ¢asu.

13

[nocki enekrpomarHiTHi xBuii. [lonspusartis xBuib. Buau nonspusarnii. [lonsipu3zaniiini 6asucu. Koedimient
emintuyHocTi. Bektop [TofiHTHHTA MIOCKHUX €IEKTPOMArHiTHUX XBWIb, [IIBUAKICTh MOMIUPEHHS SHEPTil.
Jlitepatypa [1-5].
3asgannsa Ha CPC: KoedilieHT eMNTHIHOCTI B Pi3HUX MOJBSIPU3AIIiHHIX 0a3ncax.

14

BinoutTs i 3a10MIICHHS TUIOCKUX €JEeKTPOMArHiTHUX XBWJIb. HopMmanibHe maiHHS eJIeKTPOMarHiTHOT XBUIII Ha
MEXy MOy 1/IeallbHUX JlieIeKTPHUKa Ta NpoBiaHuKa. HopmasnbHe naaiHHs eleKTpOMarHiTHOI XBIIIL Ha MEKY
MOJTITY ABOX i/leanbHUX nienekTpukiB. Koedimientn BigOuTTs Ta mpoxomkeHHs. [loxuie magiHAs mI0cKo1 XBUIT
Ha MEXY MOAUTY i/IeallbHUX JlieIeKTPUKa Ta MPpoBigHIKa. PazoBa MBUAKICTH 1 TOBKHWHA XBUJI1 32 BUOpaHUM
HanpsimkoM. Jliteparypa [1-5].
3apnanns Ha CPC: [ToBTopuTu mMartepial JICKIIii 3 BAKOPUCTAHHSM JIITEPATYPH.

15

BinOuTTs i 3a10MJICHHS IUIOCKHX €IeKTPOMATHITHUX XBHJIb. [[0XHIe maiHHs TITOCKOT elIeKTPOMAarHiTHOT XBHII1
Ha TpaHuIo moainy. [lnomyHa maninas XxBuii Ha moBepxHIO. [lapanenbHa i mepneHIuKyIspHa MOIIpU3aIlii.
3akonu Cuemnna. Koedinient Binourts. Koedinient npoxomxenns. @opmynu @penens. [ToBHe MpoxoHKeHHS
xBuii. Kyt Bproctepa. 3mina nonsipuzanii xsuii. [ToBHe BHYTpillIHE BiZOUTTS XBUII. JlieneKTpUYHUN XBUIICBI].
Jliteparypa [1-5].
3ananns Ha CPC: [ToBTopuTH MaTepial JIEKIIil 3a I0IIOMOTO0 JIITepaTypH.

16

EnexTpoMartitTHi XBuili B aHi30TPOIHUX CepPe/IOBHIIAX. AHI30TPOIHI cepepoBuia. Di3uUHUN MeXaHi3M
BUHHMKHEHHS aHi30Tporii GpeputiB. PiBHsHHS MakcBeia B ripoTponHoMy cepenoBuii. [lommpenHs
eJIeKTPOMATHITHUX XBUJIb Y TipoTportHOMY cepenoBuiii. Epext @apanes. 3actocyBanns edekry Dapajes B
texHimi. Edpext Korrona-Myrtona. SIBuiie pepomMarHiTHOrO pe3oHaHCy. 3aCTOCyBaHHS (hepOMarHiTHOTO
pe3onancy. Jlitepatypa [1-5].
3apmanns Ha CPC: [ToBTOpuTH MaTepial JIeKIii 3 BAKOPUCTAHHSM JITEPATypH.

17

EnexkTpomarHiTHi XBWII y cripsiMOBYrounx cucreMax. Kimacudikariis niniit nepemaydi. [lommpenns
€JIEKTPOMArHiTHUX XBHJIb MIX JIBOMa NPOBIAHUMH miomuHamMu. Xsuii tuny E 1 H. Ckansipi piBHSIHHS
[enbMrosbia Jyist JTiHIN epeaadi Ta X po3B’s30K. 3arajibHi BJIaCTUBOCTI XBWIIb Yy JIiHIsIX niepeaadi. [1oTyKHICTh
1 3aracaHHs XBWJIb Y CIPSIMOBYIOUNX cucTemMax. OpTOroHabHICTh XBUJIb Y JIiHIT epeaayi. Jliteparypa [1-4].
3apnanusg Ha CPC: [loBropuTn Marepian jekii 3a JOIOMOTrOIO JIiTepaTypu.

18

XBuneBoau. BuzHauenns xepusneBoay. Buan xBuneBoziB. Tunu xBuiib y xBusieBojax. [[paMOKyTHHI XBHIIEBi.
Kpurtnuni yactotu. [1omst B IpsSIMOKYTHOMY XBHIJIEBO/II, CTPYKTYpa OBEPXHEBHUX CTPYMiB Ha MOTO CTIHKAX.
OcHoBHa XBHJISI IPSIMOKYTHOTO XBUIJIEBOLY, 11 mapameTpu. Jlitreparypa [1-4].
3asnaunnsa Ha CPC: [loBropuTn Marepiai Jekii 3 BUKOPUCTAHHSM JITepaTypH.

19

XswieBoju. Kpyrnuit xsunesin. Kputuuni yacroru. [lomnst B kpyriiomy xBuiieBoi. OCHOBHA XBHJISI KPYTJIOTO
XBHJIEBOJTY, 11 mapamerpu. Jliteparypa [1-4].
3apnanns Ha CPC: [ToBTOpHuTH MaTepia JIEeKIIil 3a JI0IIOMOTO0 JIITepaTypH.

20

Jlinii nepenayi 3 xpusivu Ty T (TEM). Busnauennst xsuni tuny T, 11 ocoonuBocTi. [Tapamerpu XBuii Tumy
T. Xapaxrepuctuunuii omip. PiBasuns Jlamnaca ans xsuni tary T. XBuiiboBuit omip. J{BorpoBigHa miHis
nepeaadi, ii moss Ta napamerpu. KoakcianbHa niHist nepeaadi, ii mons ta napamerpu. CMy»XKoBi JiHIi nepenadyi,
ix moJs Ta napametpu. Jliteparypa [1-4].
3apnannsa Ha CPC: [loBropuTn Marepiai Jekuii 3 BUKOPUCTaHHIM JIiTepaTypH.

21

Biakpwri siHii nepenadi. 3arajibHi BIaCTUBOCTI JieIEKTPUYHUX XBUIICBO/IB. [[10CKMH TieneKTpuyaHwmiA
xBuiieBia. Kpyramii gienekrpuannii XxBuiesig. CTpyKTypa i mapaMeTpy ieIeKTPUYHUX XBHIICBOMIB.
CeitnoBoau. KBasionruyHi siHii nepenadi. Jliteparypa [1-4].
3amanns Ha CPC: [loBTOpHTH MaTepial JeKIlii 3a I0IIOMOTO0 JIiTepaTypH.

22

006’ emHi pe3oHaropu. Buan 06’eMHUX pe3oHaTopiB. BiacTHBOCTI BiIbHUX KOJIMBaHb y pe3oHaTopi. PesonancHa
yacroTa. JloopoTricTh. KBasicramionapHi pezoHaropu. Koakcianeuuii pezonarop. [IpsMokyTHuii pesoHaTop.
Humiaapuunuii pe3oHarop. 3actocyBaHHs pe3onaropis. Jliteparypa [1-4].
3apnanns Ha CPC: [ToBropuTn Marepiai JIeKIlii 3 BUKOPUCTAHHSIM JITepaTypH.

23

Pe3onaropu Bijikpuroro THiry. BiKkpuTi lieneKTpudHi pe30HaTOpH. XBUIIEBIIHI PE30HATOPH BiIKPUTOTO THITY.
Bingkpuri 13epKasibHi pe30HATOPH, IX KOHCTPYKLIi Ta mapaMeTpy. 3aCTOCYBaHHS PE30HATOPIB BiAKPUTOTO THUILY.
Jliteparypa [1-4].
3aBmanusa Ha CPC: [ToBTOpHTH MaTepial JIEKIIi 32 JOTIOMOTOIO JITEPaTyPH.




Criocobu 30y1KeHHs XBUJICBOJIIB 1 pe30HaTOPiB. 30y/PKEHHsI XBHIIb Y XBHIIeBoAaX. EneMenTn 30ymKeHHs, 1X

24|  KOHCTPYKIIil Ta mpaBmiia po3MimieHHs. 30yKeHHsI KOJTMBaHb y 00’ eMHUX pe3oHaTopax. Jliteparypa [1-4].
3asnanns Ha CPC: IToBTOpUTH MaTepial JICKIIil 3 BAKOPHUCTAHHSIM JITEPaTypPH.
OcHogHi apameTpu anTeH. Jumons ['epma. [liarpama ciipsimoBaHocTi anTeHH. KoedilieHT crpssMOBaHO1 Mii.
75 Onip BunpoMiHtoBanHs aHTeHu. Jumoins ['epia. OcobimBocCTi mosiB qumnodis ['epiia B 30Hax 1HAYKIT Ta

BUTNIpOMiHIOBaHHs. EnexTpoMarniTHi xapaktepuctuku nunons ['epua. Jliteparypa [1-5].
3aBmanusg Ha CPC: [ToBTOpUTH MaTepial JIEKITii 32 JOTIOMOTOIO JITEPaTyPH.

XapakTepucTuku. PamkoBuii BunpomiHioBad. ExeMeHTapHUi MIUTMHHMN BUMPOMIHIOBAY, HOTO XapaKTEPUCTUKH.

EnemenTapHi MaruiTHi BunipoMinroBadi. EneMenT ['foirenca. EnemMmenTapHuii MarHiTHHR BUIIPOMIiHIOBAY, HOTO

26 Enement ['tolirenca. Xapakrepuctuku enemeHty [totirenca. Jlitreparypa [1-5].
3apmanns Ha CPC: [ToBTOpuTH MaTepial JeKIii 3 BAKOPUCTAHHSM JITePaTypH.
Hudpakiis enexrpomaraitHux xBuib. CyTh sBumia qudpakiii. Kpurtepiit HasBHOCTI audpaxiii. [IpuHTmm
Ioiirenca-®dpenens. Metox 308 Openenst. Pagiycu 300 @penens. [Inomi 3ou @penens. Audpakuis Openens
27 Ha KpyrJIoMy OTBOpi Ta miBIutomuHi. Audpakuis @payHrodepa Ha i1eanbHO TPOBITHOMY HMITIHAPI.

3acrocyBaHHA sBUIIa qudpakiii B TexHimi. Jlireparypa [1-5].
3aBmanusg Ha CPC: [ToBTOpUTH MaTepial JIEKITii 32 JOTIOMOTOIO JITEPaTyPH.

MpaxkTnyni 3ana1Ts
MeToro NpakTHYHUX 3aHATh € HAOyTTs BMiHb PO3B’SI3aHHS 3a7a4 €JCKTPOJIUHAMIKY Ta HABUYOK PO3PAXYHKY

OCHOBHHUX TapaMeTpiB JiHIA Tepenadi, pe30HATOPiB 1 BHIPOMiHIOBa4YiB. TeMH MPaKTHYHUX 3aHATH YKa3aHO B
TabIUIl.

HaszBa TemMu npakTHYHOTO 3aHATTS Ta MEPETiK OCHOBHHUX MMUTAHb
(epentik AMAAKTUIHOTO 3a0e3MeUYCHHS 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 OcHoOBHI TTOHATTS enekTpoauHamiku. PiBasaas Makcsema. Jlitepatypa [6, 7].

4 Cratuuni enektpomartiTai oisi. Teopema ["aycca. Jlitepatypa [6, 7].

5| Cramionapsi mojis. Po3paxyHok eMHOCTeH Ta iHmyKTHBHOCTEH. JliTepaTypa [6, 7].

6 [[T1ocKi eeKTpoMarHiTHI XBHIII, pO3paXxyHOK OCHOBHHX TapameTpiB. Jliteparypa [6—8].
7 3aracaHHs IJIOCKHUX €JIEKTPOMArHiTHUX XBHUIb. JliTeparypa [6—8].

8 Ionspu3artist TUIOCKUX €IEKTPOMAarHiTHUX XBUIiIb. Jliteparypa [6—8].

9| 3B’sA30K MIX JIIHITHUM 1 KOJIOBUM ToJsipu3aniiinnmu 6asucamu. Jliteparypa [6—8].
10,  BigOutTs i 3aI0MIICHHS IJIOCKHX €IEKTPOMAarHiTHUX XBWIIb. JliTeparypa [6—8].

11| ®opmynu Dpenenst. 3MiHa nosipr3aLii eIeKTPOMarHiTHUX XBuIb. Jliteparypa [6—8].
12| [psimokyTHI Ta Kpyrimi xBuiieBoau. Tumu XBuiib Ta ix mapamerpu. Jliteparypa [6-8].
13| OnHOXBHIIBOBUI peskuM podoTH XxBHIeBOAiB. Kpurnuni uactotu. Jlitepatypa [6-8].
14 Po3paxyHok ejieMeHTIB 30y KeHHs XBUIIeBOAIB. JliTepaTypa [6-8].

15| Jlinii nepenaui 3 xBuwismu tuny T. [Tapamerpu niniit nepenayi. Jlitepatypa [6—8].
16| Po3paxyHOK XBHIILOBUX OINOPIB KOAKCIANbHUX 1 cMyKKOBHX JiHiH. JliTepaTypa [6-8].
17 00’ emHui pe3onatopu. Pe3onancHi yactotu Ta 1o0poTHocTi. Jliteparypa [6-8].

18| EnemenTapHi BunipomiHioBayi. Po3paxyHok ocHOBHUX napamMerpiB. JlitepaTypa [6, 7].

JlabopaTopHi podoTu
OCHOBHOIO MeTOI0 J1TabOpaTOpHUX POOIT € MOorInOJeHe 3aCBOEHHS TEOPETHYHOrO Marepialy i HaOyTTs

CTYZICHTAMH HAaBUKIB €KCIIEPUMEHTAIBHOTO JOCHTI/PKEHHS BJIACTHBOCTEH EJIEKTPOMATHITHUX KOJIHMBaHb, XBWJIb i
CTPYKTYp, y SIKHX BOHM BHMHHUKalOTh. JlabopaTtopHi poOoTm 3abe3neueHi HaBuaJibHUM mociOHUKOM [9]. Temu
nabopatopHux poOiT mpencrasieHo B Tadumui. CTyJeHTH BUKOHYIOTH 6 naboparopHux poOiT i3 7 BiANOBIAHO 10
HOMepy Opuraau ta rpadiky pooiT.

Ne Hasga nabopaTtopnoi podoTtu Kiekicts ayx.
TOJIMH
1 JocnimpkeHHs nosipu3anii el1eKTpoMarHiTHUX XBHIIb 6
) JlocnipKkeHHst SBUIL, 110 BUHUKAIOTD MPH MOIINPEHHI SJIEKTPOMAarHITHUX XBUJIb B 6
AHI30TPOIHMX CEPEAOBHUILA
3 JlocnipKkeHHs! el1eKTPOMarHiTHUX XBUJIb HaJI POBIIHOIO TUIOIIMHOIO 6
4 JlocnipkeHHs JUCTIepCHUX XapaKTEPHCTHK OCHOBHHX XBHIIb y PSAMOKYTHOMY XBWJICBO/I 1 6
KOaKcCiallbHi| JiHiT nepenayi
5 JlocmimKeHHS CTPYKTYPH TTOJISI B METAJIEBUX XBIJICBOJaX 1 pe30HATOpax 6




6 Jocnimkennst qudpaxuii enekTpoMarHiTHUX XBHIIb 6
7 | JocmimpKeHHs] BUITPOMIHIOBAHHS €JIEMEHTapHUX BUIIPOMIHIOBAYiB €JICKTPOMArHiTHUX XBHJIb 6
6. CamocrTiitHa pobota 3a06yBaya BULLOI OCBITH
CaMoOcCTi¥HYy MiIFOTOBKY MOKHA 3/IIICHIOBATH BiJIMIOBIIHO 110 Jukepen [ 1-5].
No Hazsu Tem 1 muTans, Mo BUHOCATHCS Ha CAMOCTIHHE OIpaIlfoOBaHHS Ta IIOCHIAHHS HA KinpkicTh
- pPEeKOMEHIOBaHYy HaBUAJILHY JITEPATYPY ronua CPC
1 O0’exT BUBYEHHS 1 0071aCTi 3aCTOCYBaHHA eleKTpoauHaMiku. Jliteparypa [1-5]. 1
2 Bexropnwuii ananis. Jliteparypa [1-5]. 1
3 [ToHATTS €eKTPUYHOTO 3apsiay 1 CTpyMy, iX miiibHOCTeH. OCHOBHI BIACTHBOCTI €NEKTPUYHUX 1
3apsiniB i crpymiB. Jlitepatypa [1-5].
4| EnexrpuuHe i MardiTHe nosns. PiBusuns Makcsenna. Ix ¢isuunnii smict. Jlitepatypa [1-5]. 1
5| Marepianbai piBHsiHHS. [lossspu3oBaHicTh i HaMarHiueHicTh cepepoBul. Jlireparypa [1-5]. 1
6 EnexTpudHi Ta Mar"iTHi BIaCTHBOCTI cepenoBuIl. Kinacudikaris cepegoBul 3a ix 1
€JICKTPOMAarHiTHUMH BiacTHBOCTAMH. JliTeparypa [1-5].
7 I'parm4HI yMOBH Ha MPOBIAHMX BicTpsX 1 pedpax. Jlireparypa [1-5]. 1
8 CmisBignomrennst Kpamepca-Kpomira. Jliteparypa [1-5]. 1
9 PiBHsSHHS OanaHCy aKTHBHOI 1 peakTUBHOI noTykHOCcTel. Jlitepatypa [1-5]. 1
10 YMoBu BHTIpoMiHIOBaHHS 3oMMepdenbaa. Jlitepatypa [1-5]. 1
11 PiBusins ['enpMrosbpiia B OCHOBHHX CHCTeMax koopauHart. Jliteparypa [1-5]. 1
12 Metoau po3paxyHKy CKaJISIpHOTO i BEKTOpHOTO NoTeHwianis. Jliteparypa [1-5]. 1
13 Meton n3epkaibHUX 300pakeHs. Jliteparypa [1-5]. 1
14 B3aemHa ingykTHBHICTE. MeTOAM po3paxyHKy iHaAyKTHBHOCTI. JliTeparypa [1-5]. 1
15 EnextpomaruitHi XBuii B HpOBiI[}.II/IX CepeNoBHIIaX. 3aracaHHst XBWJIb. [ THOMHA MPOHUKHEHHSI 1
xBui. Ckin-edekr. Jliteparypa [1-5].
16 Honﬂpmauig eJ'IeI(TpOIV.IaFHi.THI/IX XBUJIb. Bngn TIOJISTPH3AIIii, 1x BrnactuBocTi. Koedirient 1
STNTHYIHOCTI B Pi3HUX MoJsIpu3ariitaux 6asucax. Jlireparypa [1-5].
17 3akonu CHemna. [ToBHe BHyTpimTHE Bi,'E[6.I/ITT.5{ €JIEKTPOMAarHITHUX XBUJIb, HOTO 3aCTOCYBaHHS B 1
texuimi. Jlitepatypa [1-5].
18 Dopmynu Openenst s Koe.(i)iHiCHTi-B BiIOUTTS Ta 3aJOMIICHHS TUTOCKOT eJIEeKTPOMAarHiTHOT 1
XBUJI HA Mex1 cepenosuil. Jlitepatypa [1-5].
19 Edexr ®apanes. 3acrocyBanHs eq)§KTy ®apanes B TexHili. Epexr Korrona-Mytona. 1
Jlitepatypa [1-5].
20 SIButie hepoMarsiTHOTO pe30HAHCY. 3aCTocyBaHH5{ (hepoMarHiTHOTO Pe30HAHCY B TEXHIII. 1
Jlitepatypa [1-5].
21 ITigroroska no MKP 1 2
22 Bukonanns gyactun 1, 2 po3paxynkoBoi pobotu. Jliteparypa [8]. 6
23 Jlinii nepexnayi, ix knacugikaris ta 3acrocyBanss. Jliteparypa [1-4]. 1
24 [omwupeHHs eNeKTPOMarHiTHIX XBHIIb M.i)K JIBOMa TIPOBITHUMHU TIOMMHAMK. XBHJIl Tuy E 1 1
H. Jlitepatypa [1-4].
25 [lapamerpu XBHIIb y XBUJIEBOAAX, METOIM iX BUMiptoBaHHs. JliTepartypa [1-4]. 1
26 [1- i H-moni6ni xBuneBoaw, ix nepesaru ta Hegomiku. Jliteparypa [1-4]. 1
27 XBUIIBOBHH OI1ip JiHiN nepenavi. Meroau oro BumiproBanus. Jlitepatypa [1-4]. 1
28 Konanapua ninist nepeaui. {i xsuui, moss ta mapamerpu. Jlitepatypa [1-4]. 1
29 OnHOMO/I0BI Ta 0araToMOI0BI ONITOBOJIOKOHHI JIiHiT epexayi. Jlirepatypa [1-4]. 1
30 KBaziontuyHi jinii nepenadi, iX KOHCTpYyKUii Ta mapametpu. Jlitepatypa [1-4]. 1
31 ITigroroska 1o MKP 2 2
32 Bukonanns gyactun 3, 4 po3paxyHkoBoi poboTu. Jliteparypa [8]. 2
33 KBazicrarionapHi pe3oHaTopu: K(')HCprKHi'I., posnoginn MOJIIB 1 CTPYMiB, OCHOBHI ITapaMeTpH, 0.5
o0nacti 3acrocyBanus. Jlitepatypa [ 1-4]. ’
34 Koaxciansauii pe3oHarop: KOH(?prKHi;I, poznogliJ.m TIOJIIB 1 CTPYMiB, OCHOBHI ITapaMeTpH, 0.5
oOmacTi 3actocyBanns. Jlireparypa [1-4]. ’
35 [IpssmoxyTHUI pe30HaT0p:KOHquyKuiﬂ, po3n0aign MOJIIB 1 CTPYMiB, OCHOBHI IIapaMeTpH, 0.5
o0nacti 3acrocyBanus. Jlitepatypa [ 1-4]. ’
36, uniaapuaHuit pe30HATOP: KOHCTPYKITiS, PO3TOILIH ITOTIB 1 CTPYMiB, OCHOBHI ITapaMeTpH, 0,5




oOmacTi 3actocyBanns. Jliteparypa [1-4].
Binkpurti gieaeKTpuyHi pe30HaTOpU: KOHCTPYKIIi, pO3MOALIH MOJIiB, OCHOBHI MapaMeTpH,
obmacri 3actocyBanHs. Jliteparypa [1-4].
Biakputi XBUIEBiAHI pe30HATOPH: KOHCTPYKIIi{, PO3IIOILIHN TONiB, OCHOBHI TTapaMeTpH, 00JI1acTi

37

38 3actocyBaHHs. JliTeparypa [1-4]. 0,5
39 BiakpuTi m3epkaiibHI pe30HATOPH: KOHCprKHi'I','pOi;HOI[iJ'H/I TI0JTiB, OCHOBHI TTapaMeTpH, 00IacTi 0.5
3actocyBanHs. Jliteparypa [1-4]. ’
40 30y mKeHHs XBHIIb Y XBIJICBOJIAX. Enementu 30y mKeHHS, 1x KOHCTPYKIIi Ta mpaBuia 1
po3mimenHs. Po3paxyHok Bumytmiennx xBuib. Jliteparypa [1-4].
41 30ymKeHHS KOJTUBaHb Y 00’ €eMHUX pe3onaropax. EnemenTn 30ymkenns. Po3paxyHok 1
BUMYIIICHUX KoiuBaHb. JliTepatypa [1-4].
42 Bukonanus wacTuHH 5 po3paxyHKoBOi podoth. JliTepatypa [8]. 2
43 OcnoBHi napameTpu antes. Junons ['epua. Jliteparypa [ 1-5]. 2
44 Enementaphi BunipomintoBadi. Enement [totirenca. Jliteparypa [1-5]. 2
45 Hudpaxuis enekrpomarHiTHuX XBuib. Jlitepatypa [1-5]. 2
46 [ligroroBka 10 eK3aMeHy 30
47 Yceporo roguH 84

InpuBinyaabHi 3aB1anHs

[lepenbaueHo BUKOHAHHSI CTYACGHTaMH po3paxyHKoBoi pobotu (PP). Metoro ii BUKOHaHHS € OTpUMaHHS
BMIiHb pO3B’s3yBaTH 3ajadi enekTponuHamikd. PP mictute 10 3amad i3 OCHOBHHX pO3IiUTIB AMCHIUILTIHA. Y
3amavyax 1, 2 moTpiOHO  BHW3HAYMTH  TMapaMETPH  TUIOCKMX  EJIEKTPOMArHiTHWX  XBWJIb.  3amadi 3,
4 MIPHUCBSYCHO MpoIiecaM BiIOUTTS 1 3aJIOMJICHHS IUIOCKHUX €JIEKTPOMArHITHUX XBHJIb. Y 3aaadax 5, 6 moTpiOHO
po3paxyBaTd OCHOBHI MapaMeTpH 1 300pa3uTH KOMIIOHEHTH MOJS B MPSIMOKYTHOMY Ta KPYTJoMY XBHJIEBOJAX, a
B 3amadax 7, 8§ — KoakciampHIN 1 MIKpOCMYKKOBIii JiHisSX mepemadi. 3amadi 9, 10 mpucBsYeHO BU3HAYEHHIO
OCHOBHHX HapaMeTpiB €JIEKTPOMATHITHUX KOJHMBAaHb Y NPSMOKYTHOMY Ta KPYIJIOMY LWIIHAPUYHOMY OO'€MHHX
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.

MoniTnKa Ta KOHTPONb

7. NoniTMKa HaBYanbHOI AUCUUNNIHK (OCBITHBOrO KOMMNOHEHTA)

3n00yBayul MarOThb NPAaBO HAa BU3HAHHSA PE3yJIbTAaTiB HABYaHHS, OTPUMAHUX LUIIXOM HedopMmalbHOI (KypcH,
TpPEeHIHTH) Ta iHpopMalbHOI OCBiTH (camoocCBiTa). Bu3HaHHA 3mificHIOETBCSA BimmoBigHO 10 llojoxeHHS Tpo
BusHauHsa B KIII im. Iropst CikopchbKOTro pe3yJsbTaTiB HaBYaHHS, HAOYTHX y HehopMallbHil/iHpOpMaIbHIH OCBITI
(3aTBep/UKEHO Ta yBeIeHO B Aito HakazoM Bijx 09.05.2023 p. Ne HOH/157/2023).

BuBuenHss ocBiTHROro KoMmoHeHTa "EnekTpoaumHamika Ta TOLIMPEHHS PaliOXBHIB" CKIAJAETHCSA 13
NPOCIYXOBYBaHHSI JICKIIHHOTO Kypcy, yd4acTi y NpPakTHYHUX 3aHATTSX, BHKOHAHHS J1a0OpaTOpHHUX poOiT,
MOJYJBHUX KOHTPOJBHUX POOIT i po3paxyHKOBOI poOOTH. TakuM YMHOM, OCHOBHOIO METOJMYHOI BHMOTOIO €
Y3TO/KEHHS 4acy BUBUCHHS TEM JICKIIHHOTO KypCy 3 BUKOHAHHSM BiJIOBITHUX 3aB/IaHb 1HIINX BUJIB HABYAHHSI.
VYci marepiaiu, HEOOXiHI SIS BUBUYECHHS KPEIUTHOIO MOJYJISI Ta IMiJITOTOBKU JI0 €K3aMEHY, € B JMCTaHI[ITHOMY
kypci "EnexrponnHaMika Ta MOIMUPEHHS PaIiOXBHIL", JOCTYI J0 SIKOTO HAJAEThCS CTyleHTaM. JlucTaHmiiHuit
KypC MICTUTb:

- KOHCITIEKT JIEKIIIH;

- JIeKIIi1 32 TeMaMHU 13 MMTAHHSIMH Ta 3a][a4aMU Il CAMOTIEPEBIPKHU;

- 30ipHUK 33724 1 IPAaKTUKYM JJIsl IPAKTUYHUX 3aHSTh;

- HaBYaJIbHUH MOCIOHUK JUII BUKOHAHHS J1abopaTopHuX poOiT;

- PEKOMEHIALIIT JI0 BUKOHAHHS PO3PaxyHKOBOI pOOOTH;

- TIEpeJIiK 3aluTaHb 1 3a1a49 10 eK3aMeHYy.



JocTyn 10 AMCTaHUIHHOTO KypCy HAJa€ThCsl CTYACHTaM Ha MOYAaTKy CEMECTpY, IO Ja€ MOKJIMBICTH IUIaHYBaTH
CaMOCTIHHY Po0OTY.

[ToTouHMiT KOHTPOJB SIKOCTI 3aCBOEHHSI HABYAJILHOTO MaTepially OCBITHBOro KommoHeHTa "EnexkrpoanHamika Ta
MIONIUPEHHST PaJlioXBUJIb" BiOYBAaETHCS BIAMOBIAHO JO PEUTUHTOBOI CHCTEMH OIlIHIOBAHHS, CKJIJICHOI TaKUM
YHHOM, 1110 CIIOHYKA€ CTYAEHTIB PUTMI4YHO IIPALIOBATH HPOTAIOM CEMECTPY.

IIpasuna 8i08i0yeanHs 3auams (K 1eKyil, max i NPaKmuyHUx/1a60pamopHux)

OO0OB'SI3KOBUMH 10 BiZIOyIyBaHHS € BCi BUAM 3aHATh: JICKIIWHI, MpakTHUYHI Ta JlabopatopHi. BukoHaHHs
BCIX Ta0OpaTOpHUX POOIT € 00O0B’SI3KOBMM. Y pa3i MPOMyCKy IHMX 3aHATh, iX CIiJ BIAMPaIibOBYBaTH IIiJ[ Yac
KOHCYJIbTaIlii, a00 3 IHIIUMU TpyaMu.

3axucm nabopamopnux pobim

JlaGopatopHi poOOTH 3aXMIIAIOTHCS y JI€Hb BHKOHAHHS J1a0OpaTOpHOI poOOTH. 3axHCT MPOXOAUTH y (opmi
criBOecinn. OOOB'SI3KOBOI0 YMOBOIO JIOIYCKY JI0 3aXUCTY € HAsIBHICTh O(POPMIIEHOTO MMPOTOKOIY, B IKUH BHOCATHCS
pe3yabTaTH BiANPaLbOBAaHOI Ja0OpPaTOpHOI PoOOTH y BHUIIISAAI BIAMOBITHHUX IpadikiB Ta po3paxyHKiB abo CKpiHIB
BUMIpIB y BUIIAJIKY TUCTAHLIHHOTO MPOBEICHHSI.

Bukxonanna ma 3axucm pospaxyuxoeoi pobomu (PP)

B mexax camocTiitHOT poOOTH CTyIeHTH BUKOHYIOTH 3TiHO BapiaHTy 3aBnaHHs PP. 3a pesympratamu nmepeBipku y
pa3i IpaBUJILHOTO BUKOHAHHS POOOTH CTYACHTY MpHU3HA4YaeThes aara 3axucty PP. 3axuct BinOyBaeTbes y dopmi
cniBOecinu. [ToBropHi 3axuctu PP He nependadaroThes.

3aoxouysanvui banu

Bynp-sikuii KOHTpONBHHMI BHJA 3aXOJiB, OKpIM JIa0OpaTOPHHUX pOOIT MOXKHA 3aMiHUTH 320XOYYBaJIbHUMHU
pedTHHrOBUMH OayiaMu, 3a 3aifHATi npu3oBi micus (1,2,3) Ha onimMmiazi 3 AUCHUILIIHA. AOO MiITOTOBKOIO TE3 10
MDKHApOJHUX HAYKOBUX KOH(EPEHIiH palioTeXHIYHOTO MpO(]UTI0 aHIMHCFKOI0 MOBOK Ta JIOTOBiIh Ha
KoH(epeHtii: 1 Te3a — 5 6aniB (32 TOTO/PKEHHSAM 13 JIEKTOPOM). YHacTh B OJIMITIal OMiHIOETHCA Bix O 1o 5 OariB
3aJIeKHO BiJI YCIIXiB.

BigBinyBanus 3aHATH

BinBimyBaHHS JNEKIIMHWX, TPaKTUYHUX Ta JaOOpaTOPHHX 3aHATh — 3rigHO [loNOKEeHHI0O Tpo OpraHi3aiiro
ocgitHporo npouecy KIII im. Iropst Cikopcbkoro. MiHiMyM pa3 Ha iBa THXKHI BUKJIa/1ad IPOBOJAUTH KOHCYIbTALIIT 3
pI3HUX THTaHb KPEAUTHOIO MOAYyN0. Ha KOHCynbTamisx BUKIagad MOKE HaJaBaTH JONOMOTY 3 BHUBYCHHS
MaTepiaxy 3aHATh, SKi OynmW 3 THUX UM IHIIMX NPUYHH MPOMYIIEHI CTyJEHTaMH i MaloTh OIAHOBYBaTH IX
CaMOCTIlHO.

VY Oyab-IKOMY BHITaJIKy CTYJICHTaM PEKOMEH/IYEThCS BIABIIyBaTH yC1 BUJIM 3aHATh, OCKIJIbKH Ha HUX BUKJIATA€THCS
TEOPETUYHUI MaTepiall Ta pO3BUBAIOTHCSI HABUYKH, HEOOX1/IH1 17151 BUKOHAHHS JIOMAIIHIX 3aBJaHb, JJAOOPAaTOPHUX
pOOIT Ta pO3paXyHKOBUX POOIT.

OrosomenHst pe3yJabTaTiB KOHTPOJILHHUX 3aX0/1iB

3axuct BuUKOHaHOrO po3ainy PP mpoxomuts y ¢opmi cmiBOeciagu 3 Bukiagadem. Ilin wac 3axucry cTyIeHT
3000B’s3aHUY BMITH TIOSICHUTH OTPHMaHI pe3yJbTaTH Ta BiIOBICTA HAa TOJIOBHI TEOPETHYHI MHUTAaHHS 332 TEMaMHU
po3niniB. Pe3ynmpTaT 3aXMCTy OTOJOIIYIOTBCS CTYIEHTY Yy HOro TPUCYTHOCTI abo B JAMCTaHLiiHINA (opmi
CHIJIKYBaHHSI Ta CYNPOBOJIKYIOTHCS MEBHUMH KOMEHTAPSIMH Ta 3ayBa)KCHHSIMH CTOCOBHO IMOMMJIOK (JIMCTaHIliHA
(hopma criinikyBaHHs B cucteMi Zoom, Telegram 3 Bifieo Ta 3ByKom).

Pesynbraty 3a BHKOHaHE JIOMAIHE 3aBAaHHS Ta BHCTABISIOTHCS MO 3aKIHYCHHIO 1I BUKOHAHHS Ta 3aXHCTY, HE
Mi3HIIIe HACTYITHOTO 3aHATTSI.

IIponyueHi KOHTPOJIbHI 3aX01H

Pesynbrar i cryneHTa, SKui He 3°SIBUBCS Ha KOHTPOJIBHUH 3aXifl, € HyIbOBUM. [Ipy mpomycKy KOHTPOJIBHOTO
3aX0/ly 3 IOBAXHOI NPUYMHHU CTYJIEHTY HAaJa€ThCsl MOXKIHUBICTh BHKOHATH HOro (HamucaHHS MOMYJIBHOT
KOHTPOJIbHOT po0OTY) B MPUCYTHOCTI BUKJIaJa4a. SIKIIO MPOIYCK CTaBCs 0€3 MOBAXKHOI MPUYMHU, TO MHUTAHHS 1i
BiJIIpALIOBaHHS BUPILIYETHCS 3 BUKJIaJaueM MPH MOTO/DKEHHI 3 KepiBHUUTBOM Kadenpu. llpomymennii 3amik He
3apaxOBYETHCSl HE3AJIEKHO BiJI MPUYKMH MPOMYCKY; Y TAKOMY BHIAJKY CTYJCHT OTPHMYE 3allUC y BIJIOMOCTI «HE
3’SIBUBCSI», SIKIIIO MA€E MPaBo JIOMYCKY JI0 3aIiKy, TO MOBUHEH CKJIaJIaTH 3aJliK Ha JIOJATKOBIH cecil.

AxkageMiuHa 100poUecHiCTH

[onmiTuka Ta NpUHUMIN akagemiyHoi goOpodecHocTi Bu3HaydeHi y posxaimi 3 Komekcy wecti HamionambHoro
TEXHIYHOTO YHiBepcuTery VYKpainun «KuiBcbkuii momniTexHiuHMA iHCTUTYT imeHi Iropst CikopchbKoroy.
Jeranphime: https://kpi.ua/code.

Hopmu eTn4HOl noBegiHKU

Hopmu eTHuHOi TOBEMIHKM CTYJEHTIB 1 NMpailiBHUKIB BH3Ha4YeHi y posaim 2 Koxmekcy wecri HamioHanbHOTO
TEXHIYHOTO YHiBepcuTery VYKpainun «KuiBcbkuii momniTexHiuHMM 1HCTUTYT imeHi Iropst CikopchbKOroy.
HeranpHime: https://kpi.ua/code.

IIpoueaypa ockap:keHHs pe3yJIbTATiB KOHTPOJLHUX 3aX01iB

CryneHT Mae MOXIUBICTh MiJHITH OyAb-fKE€ IUTAHHS, SIKE CTOCYETBCS MPOIEAYpPH TIPOBEACHHS Ta/abo
OLIIHIOBAaHHsI KOHTPOJILHUX 3aXO[iB, Ta OYIKyBaTH, II0 BOHO OyJe PO3IJSIHYTO 3TiAHO i3 Hamepes BU3HAYEHHUMHU
IpoLeypaMu.



https://kpi.ua/code
https://kpi.ua/code

CTyIeHT Ma€e IPaBO OCKAPKHUTHU PE3yIbTaTH KOHTPOJIBHHX 3aXO0/iB, ajie 000B’I3KOBO apryMEHTOBaHO, MOSICHUBIIIH,
3 SIKUM KPUTEPIEM HE MOTO/KYETHCS BIAMOBIIHO 10 OLIIHOYHOTrO JIUCTA Ta/a00 3ayBaKeHb.

Students have the right to the recognition of learning outcomes acquired through non-formal (courses, workshops)
and informal (self-education) education. Such recognition is carried out in accordance with the “Regulation on the
Recognition of Learning Outcomes Acquired in Non-formal/Informal Education at Igor Sikorsky Kyiv Polytechnic
Institute” (approved and enacted by Order Ne NON/157/2023 dated May 9, 2023).

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 PEATUHIoBa CUCTEMA OLiHIOBAHHA pe3y/bTaTiB HaBuyaHHA (PCO)

PeiiTuHroBa cucreMa OliHIOBaHHS Pe3yJbTaTiB HABYAHHS
Pelitunr crynenra 3 aucumiutind (PZ]) € cymoro OaniB MOTOYHOI YCHIIIHOCTI HaBYaHHS — CTapTOBOTO
peiituary (PC) Ta ex3amenarniitnux 6anis (PE):
PJ1=PC+ PE.
Po3mip craprosoi mikanu PC = 70 Gaiis.
Po3mip ex3amenaniitnoi mkanu PE = 30 Gamis.
Po3mip mkamu peituary 3 nucnuniiay P = 100 Gamis.

Cucrema peiitunroux 6amiB PC ta kpurepii oniHioBaHHs
PC ckmanaerbes 3 6aiiB, oJiepKaHuX 32 BAKOHAHHS TaKUX POOIT:
1. F'OTOBHICTB 710 KOKHOI 3 6 JIaObopaTOpHHUX POOIT HaJla€e TakKi OaJiu:
- Bi/IMiHHE 3HaHHS TCOPETHYHOTO MaTepialy 3a TEMOIO POOOTH 1
- 33JI0BITbHE 3HAHHS TEOPETUYHOTO MaTepiary 3a TeMoro podoru 0,5
- HE3aJIOBIJIbHE 3HAHHS TEOPETUYHOTO MaTepiaiy 3a TeMoro podotu 0
MaxkcumalibHa cyMa 0ajiiB 3a TOTOBHICTB J10 6 JIabopaTopHUX poOIT 6
2. 3axHCT KOXKHOI 3 KOKHOI 3 6 1abopaTopHUX poOiT Hajae Taki Oaiu:
- moBHa BiAMoBiak (He MeHie 80% moTpiOHOI iHpopMartii) 4
- HenoBHa BiNoBiak (He MeHIe 60% noTpioHoi iHGopmarii) 2
- He3aJI0BLIbHA BiqNoBiak (MeHine 60% moTpioHOI iHpopMartii) 0
MakcnuMmanbHa cyma 0altiB 3a 3axucT 6 mabopaTopHux pooiT 24
3. BUKOHaHHS KOXKHOI'O TECTOBOTO 3aBaHHs Ha 1BoX MKP nae taki pedTHHTOBI Oasu:
- IpaBUJIbHA BIJIIIOBI/Ib 1
- HeTIpaBWIIbHA BiAMOBIIH 0
MakcumanbHa cyma 0aiiB 3a BUKoHaHHs ABox MKP 20
4. BukonanHs koxxHoi 3 10 3amau PI'P Hajae taki peTHHIOBI Oasu:
- IOBHUH NPaBUJILHUN PO3B’SI30K 3aja4i Ta NpaBUJIbHA BiAIOBIAb 2

- YaCTKOBHH PO3B’SI30K 3a/1a4i, HassBHI TOMUJIKH 1
- He3aJI0BLJIbHE PO3B’sI3aHHs 3aj1a4i a00 HeCBO€UYacHe BUKOHAHHs ()
MakcumaibHa cyma 0aniB 3a BukoHanHsi PI'P 20

Maxkcumansauii PC nopisaioe: PC = 6 + 24 + 20 + 20 = 70 6aunis.

YMoOBH J0MyCcKY /10 eK3aMeHy:
1. 3maua MOBHICTIO BUKOHAHOT PO3paxyHKOBO-TpadpiaHol poOOTH;
2. BukonanHs Bcix n1abopaTopHux pooiT, opopMIIeHHS 1 3/1a4a 3BiTiB 110 HUX;
3. Orpumanns He menue Hix 30 6aniB PC npotsrom cemectpy.
[TpoTsAroM OCTAaHHBOI'O THIKHS CEMECTPY CTYyICHTaM, siki He HaOpaau 30 OaiiB, HaJa€ThCS MOXKIIMBICThH
nigsuieHHs PC nusixom nepesnadi MKP.

Cucrema peiitunrosux 6anis PE Ta kpurepii oninroBanns



Ha ex3ameni CTYACHTAMH BUKOHYETHCA MMCbMOBA KOHTPOJIbHA p060Ta. Kosxen OieT MiCTUTE JBa

TEOPETHYHUX MUTAHHS Ta OJHY 3aJady 3a OCHOBHIMH PO3/iJIaMU HaBUAIBHOI quciuiuting. KoxHe Teopernyne
NUTaHHS OLIHIOEThCS MakcuMyM y 10 6aniB. 3agaya ouiHioeTbesa y 10 Oai.

BinmoBijp Ha KOKHE TEOPETUYHE TUTAHHS HAJ/Ia€ Taki Oaiu:

- MoBHa BiAMOBiAb (He MeHte 90% moTpiOHOI iHpopMaITii) 10
- IOCTAaTHRO MOBHA BiMOBiNb (He MeHIIe 75% moTpiOHoi iHpopmarii a00 He3HAYHI HETOYHOCTI) 7
- HeTmoBHa BianoBigs (He MeHme 50% noTpioHo1 iHdopMaii Ta JesKi MOMUIKH) 4
- He3a10BLIbHA BiAMOBIAE (MeHIIe 50% moTpibHOT iHpOopMarrii) 0

Po3B’s130k 3amaul Hagae Taki Oanu:
- MOBHUI MPaBWIBHUN PO3B’ 30K 33J1adi Ta MPaBUIbHA BiaNOBi 610

- IPaBUJIBHUH XiJ PilLICHHs, HASBHICTh HE3HAYHUX MTOMUIIOK 7
- JaCTKOBHH PO3B 30K 3a7a4i, HassBHI 3HAYHI TIOMIJIKH 4
- He33J0BIIBHUH 200 BiACyTHIH pO3B 30K 3a1a4i 0

Maxcumanbuuii PE nopisaroe: PE = 10 + 10 + 10 = 30 GauniB.
Cucrema pedTHHTOBOI OIIHKM YCHINIHOCTI JOBOAUTHCA IO BiJloMa CTYICHTIB Ha IMEPIIid JEKIll ceMecTpy.

Xim omepskaHHS pEUTHHTOBHX OAalliB MOBIOMIIIETHCS CTYICHTAM BHKIIATadeM, KM BUKOHYE PEUTHHTOBY OIIHKY
ycmimHocTi. [licyMoByBaHHsI peHTHHTOBUX OajliB BiIOYyBa€ThCS HA OCTaHHIH JeKIii cemecTpy.
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TaOnuist BiAMOBIAHOCTI pEUTHHTOBUX OaiB OIiHKAM 32 YHIBEPCUTETCHKOIO IITKAJIO0

Kinoxicmo 6anie Ouinka
100-95 BigMinHO
94-85 yxe nodpe
84-75 Job6pe
74-65 3a10BUIBHO
64—-60 JlocTaTHBO
Memnmie 60 HesanoBiibHO
He BuKoHaHI YMOBH JOMTyCKY He nonyuieno

9. lopgaTtkoBa iHpopmauifa 3 aucumnniHm (OCBITHLOro KOMMNOHEHTA)

[uTanHs 10 ek3aMeHy i3 auctmiuniay «EnexkTponinHaMika Ta HOIMPEHHS PAaIiOXBUIbY
O0’exT BUBYEHHS i 0071aCTi 3aCTOCYBaHHS eNeKTpoauHaMiky. [liama3zon HaaBrcokux yacToT. OcobmuBocti HBY
noniB. [lepeBaru nianazony HBY, ioro 3actocyBaHHs.
CkamsipHi Ta BekropHi nons. 'panient. Koedinientn Jlame. useprenuis. Porop. Teopema OcTtporpancbkoro-
I'aycca. Teopema Ctokca. Oneparop I'aminbToHa.
Oneparop [NaminsToHa. Omneparop Jlamaca. Teopemu ['pina. Buxpose nose. Ilorenuiansae mose. OCHOBHI
TOTOXKHOCTI BEKTOPHOI'O aHaJIi3y.
Enextpuunuii 3apsin i crpyM, iX miisbHocTi. OCHOBHI BJIACTMBOCTI Ta 3aKOHHU JJISI €JNEKTPUYHMX 3apsafiB 1
crpymiB. Enekrpudne, maraitHe noss. PiBusHHS MaxkcBea.
PiBHsiHHS MakcBesia B iHTerpaipHil, TudepeHmianbHii Ta KOMIUIEKCHIH Gopmax. Dizuynuii 3MicT piBHSIHb
MakcBerta. BucHOBKY 3 piBHSHE MakcBea.
[NonspuzoBanicTh. Bekrop enexkrpuunoi inaykiii. Hamarniuenicts. MarniTHa iHgykiis. [IlnTomMa npoBigHICTS.
Martepianbai piBHsHHs. Kiacudikaliis cepeaoBuIil.
MartepianbHi piBHsAHHSA. Buam nienekTpukiB 1 marHeTwkiB. Ilojin Ha MPOBITHUKH, HAMIBIPOBIIHUKUA Ta
nienektpuku. Kimacudikaris cepemoBui 3a iX mapaMeTpamu.
I'panuuHi yMOBM Ha MEXKI MOAUTY JBOX CEpPEAOBHUIN JJIi HOPMAJIbHUX 1 TaHTEHI[IAJIBHUX CKJIaJIOBHX
€JIEKTPOMATrHITHOT'O TIOJISI.
I'pannyHi yMOBHM Ha MEXi MOATY ilealbHUX MieJIeKTpUKa Ta MpoBigHHKA. OCOOIMBOCTI €JIEKTPOMArHiTHOTO
TI0JIs1 HA TIOBEPXHI 1€aNbHOr0 MPOBiTHHUKA.
Oco0IMBOCTI TapMOHIYHHMX KOJHMBaHb 1 XBWJIb. METOJI KOMIUICKCHHUX aMIUTiTya. PiBHsSHHS MakcBemia B
KOMITIEKCHIH ¢opmi. KoMIUIeKCHI MPOHUKHOCTI, KyTH BTpaT.
PiBHsiHHS OamaHcy MUTTEBOi moTykHOCTi. Teopema IloiiHTMHTa B audepeHUianbHiM, iHTErpalbHIA Ta
komruiekcHUX (hopmax. Bekrop [loitHTrHTa, HOTO (i3UYHUI 3MiCT.
EnepreTriuHi XapakTepUCTUKXA TapMOHIYHHMX €JIEKTPOMArHITHHX IONiB. PiBHSHHS OallaHCy KOMIUIEKCHOT
NOTYKHOCTi. BUCHOBKM 3 piBHSHHS 0aaHCy HOTYKHOCTI.
Kuacudikaris 3agau enekrpoaunamiky. 3agada Jipixie. 3amaya Hetimana. 3mimnana kpaiiosa 3aaada. [IpuHimmn
CYTIEPITO3HIIi.
BuyTpimni 3ama4i enexrpoaunamiky. [Ipuknanu BHyTpimHixX 3aga4d. Teopema €1MHOCTI pO3B 3Ky BHYTPIIIHBOT
3a71a4i eNeKTPOIUHAMIKH.
30BHIIIHI 33734l eNeKTpoauHaMiKH. Teopema €IWHOCTI PO3B’SI3KY 30BHILIHBOI 3ajadi €JICKTPOIMHAMIKH.
YMoBH BHUIIpOMiHIOBaHHS 30MMepdenba.
Jlema Jlopenua. Teopema B3a€MHOCTI, ii (hi3MYHMHE 3MICT 1 3aCTOCYBaHHSI.
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[Ipunnun nepectaBHOi ABOICTOCTI piBHAHBP MakcBema. Jlema JlopeHna i TeopeMa B3a€MHOCTI 3 ypaxyBaHHIM
MarHiTHHUX CTPYMIiB.

XBUITBOBI1 PiBHSHHS JIJIS1 €ICKTPHYHOTO 1 MarHiTHOTO MoJiiB. PiBHsHHS ['enpMromnbiia.

EnextponnHaMiyHi TMOTEHLiadH €JNEKTPUYHOro i MarHitTHoro TumiB. KamibpyBanus Jlopenma. XBuibOBi
PIBHSIHHS IIJIS €JICKTPOIMHAMIYHHIX TTOTCHITIAJIIB.

Bekxropu I'epra. XBuiabOBI pIBHSHHS Ta PIBHSAHHSA | eIbMroiiblia I €ICKTPOAMHAMIYHUX IOTCHINAIB 1
BekTopiB ['epna. ['pagieHTHA iHBapiaHTHICTD.

AHaITHYHI BUpa3H IS eNeKTPOIMHAMIYHUX roTeHnianiB. Oynkmis ['pina.

CratuuHi Ta craiioHapHi ToJs, PiBHAHHA MakcBemna ansi HuX. [IoHATTS €MHOCTI Ta IHAYKTHBHOCTI, iX
npukianyd. Metonu po3paxyHKy €eMHOCTEH Ta iHAYKTHBHOCTEH.

Busnauenns xBuii. @ponT xBuiti. Tunu xBuib. OAHOPIIHA TUIOCKA €IICKTPOMArHiTHA XBUJIS, CTPYKTypa 11 ToJsl.
Jomxuna xBmii. KoedimienTn ¢a3u Ta 3aracaHHsl.

I'mnOuna nponukHeHHs xBuii. @azoBa mBUAKicTh. Aucnepcis XBuib. I'pynoBa mBUAKICTE. XapaKTepUCTHUHHUNA
omip. I'pannyni ymoBu lllykina-JleontoBuya.

Tlonspu3artiss €IeKTPOMAarHiTHUX XBWJIb. Bumw mossgpmsariii, ix ocoOmmBocTi Ta BiacTtuBocTi. KoedimienT
eminrrnaHocTi. OOGMacTi 3aCTOCYBaHHS PI3HUX MOJSPH3AIIIA.

HopmanbsHe nagiHHS MI0CKOT €IeKTPOMArHiTHOT XBUIII HAa MEXY HOZITY ieadbHHUX JieNIeKTPUKa Ta MPOBIAHUKA.

KoedimienTn BigOUTTS 3a IOIIMHI EtaH.

HopMmanbHe namiHHS €IeKTPOMAarHiTHOI XBHJII Ha MEXY TOJUTYy JBOX iJlealIbHUX AienekTpukiB. KoedirieHTn
BiTOUTTS Ta MPOXOKEHHS. Y 3TOKEHI cepeloBHIIA.

[loxmne mamiHHA IJIOCKOI XBHIJII Ha MEXy MOMUTY ifealbHUX MielleKTpuKa Ta TpoBigHuKa. [lapanmenpHa
nosispu3ariis. Pexxumu 3a Hanpsimkamu. E- 1 TEM-xBuits.

[Moxune magiHHA MIOCKOI XBHIII HAa MEXY IMOJUTY ieaIbHUX JieJeKTpUKa Ta MpoBiAHUKA. [leprneHauKyispHa
nonsipu3ariis. Pexxumu 3a Hampsimkamu. H-xBwoi.

[Moxune magiHHS TIOCKOT eIEeKTPOMArHiTHOT XBUIII HAa MEXKY TOALTY ABOX iZieabHUX JieNneKTpuKiB. [lapanensua
nonspu3aiiis. 3akonu CHesia. @opmynu Openerns.

[lamiHHS eMeKTPOMAarHiTHOI XBHWIII MapayieldbHOI MONApPHU3aIlii B ONTUYHO OLTBII/MEHII IIUTBPHE CEepPeIOBHIIE.
SIButIIa MOBHOTO IPOXO/KEHHS 1 BIIOUTTA. 3aCTOCYBaHHS.

Iloxune mnamiHHA IUIOCKOI EIEKTPOMArHiTHOI XBWJII Ha MEXKY MOAUTY JBOX IJICAJIbHUX JICJIEKTPUKIB.
[epiernukynspra nonspusamis. 3akonn Cremna. @opmynu Openens.

[lagiHHS e€NEeKTPOMATrHITHOI XBWJI TEPHEHIWKYISAPHOI ToNsApH3amii B ONTHYHO OUMBII/MEHIN UIUTEHE
cepenosuile. [ToBHE BHYTpILITHE BiIOUTTS. 3aCTOCYBaHHS.

[MommpeHHs eneKTPOMarHiTHIUX XBWIIb Y TipOTPONHUX cepepoBumax. Tenzopu npornukHocreil. EQexr @apayest.
3acrocyBanHs edexty Dapanest B TEXHIL.

Jlinii nepenaui, ix kiacudikaiiis, OCHOBHI TapaMeTpH Ta 00J1aCTi 3aCTOCYBaHHS.

Bumu xBuneBoiB. Ty XBUjib Y XBHJIEBOJIAX, iX OCOOJIMBOCTI Ta 3aCTOCYBaHHS.

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

Xpuni Ty T B miHISX Tiepeaadi, IX BIacTUBOCTI i OCHOBHI ITapaMeTpH.

XBUJILOBHIA OITIp JIiHIN Tiepeaadi. MeToau Horo po3paxyHKy i BUMIPIOBaHHS.

Xsuni tumis E i H. Ix BractuBocTi Ta mapameTpy, METOH 1X BUMIpIOBaHHS.

JlBompoBifHa IiHisA mepenadi: KOHCTPYKIiS, OCHOBHHUH THII XBWJIi, CTPYKTypa MOdiB i crpymiB. [lapamerpu
JIBOIIPOBIAHOI JIiHIT Mepeaadi, 00IacTi 3aCTOCYBaHHS.

KoakcianbHa niHis nepenadvi: KOHCTPYKIIis, TUIIM XBWIb, CTPYKTYpa OB i cTpyMiB. [lapamerpu KoakcialbHOT
TiHiT Iepexayi, 00IacTi 3aCTOCYBaHHSI.

CMy>KKOBI JIiHIT Iepe/iadi: KOHCTPYKIIii, OCHOBHHUH 1 BUIL[I THIN XBHJIb, CTPYKTypa MoJiB i cTpyMiB. [lapamerpu
CMY’KKOBHX JIIHIH mepenadi, 001acTi 3aCTOCYBaHHS.

[TpsmoxyTHuii xBrieBin. Kpurnuni wactoru. [1osst i noBepxHEBi CTpyMHy B IPSIMOKYTHOMY XBHIIeBOIi. OCHOBHA
XBHJIS, 11 TapaMeTpH, Criocoou 30yIKEeHHS.

Kpyrmmit xunesin. Kputuuni wactoru. [lonst i moBepxHEBi CTPyMH B Kpyriiomy XBuieBoiai. OCHOBHA XBHIIS
KpYyIJIOTO XBWIEBOAY, ii MapamMeTpH.

CriocoOu 30yKeHHS XBUJIEBO/IiB, 1X 0COOJIMBOCTI, TIEPEBAry Ta HEJOJIKU.

Knacuoikaist 06’eMHIX pe30HaTOPiB. [X mapamMeTpu i METOIH iX BUMipIOBaHHS.

PezonancHa wactorta. JloOpoTHicTe. MeTomu iX po3paxyHKy Ta BHMIipoBaHHs. CrocoOu TiIBUIIEHHS
JOOPOTHOCTI HAZIBUCOKOYACTOTHUX PE30HATOPIB.

KBasicramioHapHi pe3oHaToOpu: KOHCTPYKILIi, CTPYKTypa IHOJIB i HOBEPXHEBUX CTPYMiB, OCHOBHI MapaMeTpH,
crocoOu 30y KeHHs, 00JIaCTi 3aCTOCYBaHHSI.

KoakcianpHuii pe3oHaToOp: KOHCTPYKIIisl, OCHOBHE KOJMBAHHS, CTPYKTYypa IOJIiB 1 CTPyMiB, apaMeTpH, COCOOH
30y KeHHS, 0071aCTi 3aCTOCYBaHHS.

[MpssMOKyTHHIA pe30HATOP: KOHCTPYKIIisl, OCHOBHE KOJMBAHHS, CTPYKTYpa IOJIB 1 CTPyMiB, IapaMeTpH, CIIOCOOH
30yKeHHS, 00J1acTi 3aCTOCYBaHHS.
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Huninapuaauii pe3oHATOp: KOHCTPYKINS, OCHOBHE KOJIMBAaHHS, CTPYKTypa TONIB 1 CTPyMiB, MapameTpH,
crrocoOu 30y KeHHs, 001aCTi 3aCTOCYBaHHSI.

3amadi 10 ek3aMeHy i3 AUCIHILIIHN «EIeKTPOIMHAMIKA Ta TTOTTUPESHHS PaTiOXBUIIbY

. JoBectu TOTOXKHICTH BekTOpHOro aHanizy div rot 4 =0 B oproroHanpHiil KpUBOIiHIIHIN cHCTEMI KOOPIMHAT,

ne A — JOoBiIbHE BEKTOPHE IT0JIE.
JloBecTH TOTOXHICTh BekTopHOro ananmizy rotgrad U=0 B oOpTOroHaNbHIil KPHUBOMIHIHHIA CHCTEMI

KoopauHat, n¢ U/ — noBiJIbHE CKAIIPHE IOJIE.

. Josectu toroxuicts div (uA)=udiv A+ A-grad u B oproroHanbHili KPUBOMIHIMHIA CHCTEMI KOOpIHMHAT,

ne u, A — noBiNBHI cKanApHE i BEKTOPHE IO

JIoBECTH TOTOXHICTH BEKTOpPHOTO aHamizy div (2 X B) = B-rotd— A-rotB

y JI€KapTOBiii cucTeMi KoopauHar, 1¢ A Ta B — 10BiIbHI BEKTOPHI MOJIS.

. HoBectu Teopemy ['pina y apyriid ckamsipHiid ¢popmi:

I(u Vv —vVau)dV = i:(u grad v—v grad u)db:.
N
I[OBeCTH TeopeMy I'pina y mpyriit BekTopHiit (1)0le

J.(B rot rot A— A - ot rot B)dV = :f(A x ot B — B x rot A)dS

vV
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Busectu 3 piBHsIHb MakcBesia B KOMIUIEKCHIH GpopMi ¢popMynn 3B’ 3Ky TOMIEPEUHUX 1 O3JJ0BKHIX KOMIIOHEHT
TIOJIS TUTOCKOT XBHIII, STKa TIOIIMPIOETHCS B3JOBXK OCI Z.

Busectu ¢opmyiy uisi XBHIFOBOTO OMOPY KOAKCiabHOT JiHII Tepeaadi i3 paaiycaMu MpoBimqHUKIB @ 1 b. JliHig
3aIIOBHEHA MATEPiajioM 3 BITHOCHUMU MPOHUKHOCTSIMH &, L.

BuBecTn uYacTOTHI 3aJieKHOCTI XBWIbOBOTO 4mcna P(w) 1 KkoedimieHTa 3aracaHHs o(®) TUIOCKOT
€JIeKTPOMATHITHOI XBHJIi B HEMarHITHOMY Ji€IEKTPHUKY i3 BTpaTaMH.

Busectn (opmyiy 3aeKHOCTI TPYMOBOI MIBUAKOCTI IJIOCKOI €IeKTPOMArHiTHOI XBWJII B HEMAarHiTHOMY
JENEKTPUKY 3 BTpaTaMH BiJl YACTOTHU Vrp(f).

HoBectn, 1m0 B CepemoBHINI 3 BTpaTaMy MIBUIKICTh MOIIMPEHHS E€HEPTii IUIOCKOi eIeKTPOMArHiTHOI XBHUIL
JIOpiBHIOE 11 (pa30Biil MBUAKOCTI Ha OyIb-SKii YaCTOTI.

JIBi TUIOCK] €IEKTPOMArHiTHI XBHII 3 KOMIUICKCHUMH aMIUTITY/laMH eNeKTpHYHuX nonis £, = Ae ™ (e, + iEy);

E = Be" (e, —ie,) mnommproioThes B3IOBK oci z. Busnaumtn koedimient eminthunocTi i KyT Haxwiy

BiJTHOCHO OCi X TTOJIAPU3AIIITHOTO eIliIca eeKTPOMAarHiTHOI XBHUII, SIKa € CYTIEPIIO3UIIE€I0 JaHUX XBHITh.
JIBi IJIOCKiI eNeKTPOMArHiTHI XBHWJII IOIIMPIOIOTHCS B3MIOBX OCi z. KOMIIEKCHI aMIUTiTyIu iX eNeKTpHUYHUX

nonis  E, = 4de'™é_; E, :Be”””é'y. BusHauntu KoedillieHT eminTHYHOCTI MoJsspU3amiifiHOro — eimnca

CYTIEpPIIO3UIIii JAHUX XBUJIb.

[Tocka enekTpoMarHiTHa XBUIIS 1a1a€ 110 HOPMaTi i3 OBITPS Ha TUIACTHHY i3 JIieJeKTPUKa 3 ITapaMeTpaMH €, |
TOBIIMHOIO /. BU3HauUWTH, Ha SKUX YacTOTaxX IUIACTHHA € Tpo3oporo. [loOymyBatu 3anexHicTh KoedillieHTa
BIAOUTTS BiJl 4aCTOTH.

Bu3HaunTH BiIHOCHY JlieJIEKTPUYHY TIPOHUKHICTD 1 TOBIIUHY MOKPHUTTSI HA TIOBEPXHI JIi€IEKTPHUKA 3 BiJIHOCHOIO
MIPOHUKHICTIO €, sKe 3a0e3redye BiJICYTHICTh BIiJOWTTS EIEKTPOMArHITHOI XBWJII 3 YacTOTOK fy TpH
HOPMaJIbHOMY TaJIiHHI 13 TIOBITpSL.

[Inocka enekTpoMarHiTHa XBWIJIS 3 YAaCTOTOIO fy Majae MO HOPMAJI i3 MOBITPS HA IJIACTUHY i3 JENIEKTPUKA 3
napameTrpamMyd €, |. BusHaumTH, mpu sKid TOBmMHI / TulacTMHa € mpo3oporo. [loOymyBaTtu 3aseXHICTH
KoedillieHTa BiIONTTS BiJ] 4aCTOTH.

Ha moBepxHi JienekTpuKa 3 BiJIHOCHOIO MPOHUKHICTIO € > 2 HAHECEHO JieJIeKTPUYHE TIOKPUTTS TOBIIMHOO / i3
BiTHOCHOIO TIPOHUKHICTIO &/2. Ha 1110 CTpYKTYypY 3 NOBITpS 10 HOPMaJIi Magae II0CKa eJIEKTPOMArHiTHA XBUIIA 3
JOBXKHUHOIO Ao. [IpH sikux / koediuieHT BigOUTTA € MiHIMansHUM? YoMy AOpiBHIOE HOTo MiHIMAaJbHE 3HAUCHHA?
[Ipy HOpManbHOMY TaJiHHI TUIOCKOi EJIEKTPOMATHITHOI XBHJII 3 BaKyyMy B HEMAarHiTHUH JieNEeKTPUK
KoeiieHT BiIOWUTTS IOPIBHIOE I'=I-¢"" . Busnaure BIJTHOCHY Ji€JIEeKTPUYHY NPOHUKHICTH € 1 TAHTEHC
KyTa AieJIeKTPUYHUX BTparT tg o.

Po3p’si3atn  piBHsiHHSA ['enpMroibua Ui MO3MOBKHBOI CKJIaJ0BOI MAarHiTHOTO TIOJII OCHOBHOI XBHII
NPSMOKYTHOTO XBHJICBOJY. 3HAWTH 1 300pa3uTH PO3MOALIH MOJIB.

3HalTH CMYTY 4YacTOT OJHOXBHJIBOBOTO PEXHMY pOOOTH MPAMOKYTHOTO XBHIIEBOLY mepepizoM a X 0.4a.
[HoOynyBatu rpadiku ve(f) 1 vip(f) B Mexkax wiel cMyru yactoT. 300pa3uTy iX 3MiHY [IPH 3alIOBHEHHI XBUIIEBOLY
JUENIEKTPUKOM 13 IPOHUKHICTIO €.

KpuTtnana nosxrHa OCHOBHOI XBHJII IPSIMOKYTHOTO XBIJIEBOY AOPIBHIOE A, @ U XBUJI E|1 BOHa CTaHOBHUTH



Lyp. 3HaliTH pO3MipH ONIEPEYHOT0 MEPEPi3y XBUICBOY.

22. Xsuns Hjo mommproeTbes y MPSIMOKYTHOMY XBHUJICBOAI mepepizoM a X 0,4a. Bimomo, 1m0 A = 2a. 3HaAWTH
MIOTIEPEYHI KOOPAMHATH TO3J0BXKHIX IUIONIMH, y SIKUX BEKTOP HAIPYKEHOCTI MArHiTHOTO MOJII MAaE KOJOBY
noJsipu3aliro. 300pa3uTy 1i UIOIUHH.

23. KoakcianbHa JiHis 3 BITHOIICHHAM miaMeTpiB Di/d) = e 1 BITHOCHOIO iCICKTPUIHOO TIPOHUKHICTIO 3aITOBHEHHS
g =9 3’emHana 3 nimicro 3 mapamerpamu Do/dr = €?, & =4. 3HaiiTm koedilicHT BiIOUTTA i mepemaui 3a
MOTY>KHICTIO y MiCIIi [BOTO 3’ € JHAHHSI.

24. KoakcianpHa IiHis 3 BimHOmeHHAM miametpiB Di/dy = e’ i BiZHOCHOI JieNEKTPUYHOIO TNPOHHKHICTIO
3amoBHEHHS € = 9 3’e€mHana 3 JIiHi€lo 3 mapameTpaMu Do/ds> = e, €, = 4. 3HalTH KoeiIieHT BIZOUTTS 1 mepenadi
3a MOTYXHICTIO y MiCIIi ITLOTO 3’ €HAHHSI.

25. BwuszHauTe aMIUNITYH €ICKTPUIHOTO Ta MArHITHOTO TIOJIB i cepeHe 3HaueHHs BekTopa [loliHTHHTa Ha BijCTaHi
¥ BiJl i30TPOITHOTO BUIPOMiHIOBaYa MOTYKHICTIO P.

Onuc martepianibHO-TEXHIYHOrO Ta iHpopMmaLiiiHOro 3abesneyeHHa AUCLUNAIHN
(ocBiTHBOro KOMNOHeHTa)

Ocnosne ooraonanus: HoyrOyk abo crarioHapHAN KOMIT I0TEep.

Oénaonannsn ons nadopamoprux podim: JlabopatopHi poboTu 3a auciuiuiino «EnekTponuHamika Ta
MOUIMPEHHST PafiOXBHIIbY TPOBOAATHCS Y JBOX Jaboparopisix pamioTexHiuHoro ¢axynbrery: 320-17, 326-17.
3aranom y 1abopaTopisix MiCTUTBCSI 7 MaKeTiB — IO OJTHOMY Ha KOXKHY BUKOHYBaHy poOoTy. JlabopaTopHi podoTn
BUKOHYIOTBCS 32 TAKUMH TEMaMHU:

1) HocmimKeHHs TOIApH3allii eleKTpOMarHiTHUX XBUIIb;

2) JocmimkeHHsT SBUWI, 10 BUHHUKAIOTh MPH TOMIMPEHHI EJNEKTPOMATrHITHUX XBWJIb B aHI3OTPOIHHX
CepeIoBUILA,

3) JlocmiKeHHS €JIeKTPOMArHiTHUX XBHJIb HAJ[ IIPOBIIHOIO TUIONUHOIO;

4) JlochimKeHHsT JUCTIEPCHUX XapaKTepUCTUK OCHOBHHX XBHIIb y MPSIMOKYTHOMY XBHJIEBO[I 1 KOAKCiaJIbHIH
TiHIT Tepemadi;

5) JocmiikeHHs] CTPYKTYpH TIOJIS B METAIEBUX XBHJIEBOAAX 1 Pe30HATOpAX;

6) JocmimkeHHs Tudpakiii eTeKTPOMAarHiTHUX XBUIIb;

7) docmimKkeHHs BUTTPOMIHIOBaHHS €IIEKTPHUYHOTO 1 MATHITHOTO JTUTIONIB.

JlaGopaTtopHi poOoTH 3a0e3medeH] TAKUM 00JIaTHAHHSIM:

Jlaboparopna poGota Ne 1: reHeparop curHajiiB BucokouyactoTHuit ['4-109, mimiBosisTmeTp B3-38B, 2
3’eqHyBaJbHI  Kabemi, 2 KoakcianbHO-XBHIIEBimHI mepexoawm 5.433.022-01, wmakeT uig JIOCIiDKEHHS
€JIeKTPOMATHITHUX XBWJIb i3 PI3HUMHU BHJAMU TIOJISIPU3aIlii, SIKUI BKITIOYA€ XBUJICBITHUN MMOJUTFHUK ITOTYKHOCTI B
H-mnommni, 3 xBuneBinHi ¢eputosi Bentwiti 3BBC-1006, 2 nonspusamiiini xBuieBigHi areHroaropu J[3-33A,
noJsipusaniianii  gazoszcyBad, 5 moBopotTiB xBuieBoAy Ha 90° y H-mmommni, 4 BiApi3KH CTaHIAPTHOTO
MPSIMOKYTHOT'O XBUJIEBOY mepepizom 23 MM x 10 mm gosxkuHO 200 MM, 70 MM, 45 mm, 11 MM, 4 epexonu Bix
OPSMOKYTHOTO JIO KpYIJIOrO XBWJIEBOAY AOBXKHMHOIO 120 MM, 2 mepexoau Bifi HPSMOKYTHOTO A0 KpYIJIOTO
XBHJICBOJY JOBXHHOIO 80 MM, XBWIEBIIHY CKpyTky Ha 90° nopxkuHOoro 200 MM, TOBOPOT MPSMOKYTHOTO
xBuieBogy Ha 90° y E-muomuHi, OpTOMOMOBHI NEpeTBOPIOBAY, IMEpexiJ BiJl XPEecTONOIIOHOTO XBHIIEBOILY JIO
KpYIJIoro A0BXHHOIO 105 MM, KOHIYHY pyNOpHY aHTEHY, IepelaBalbHy KOHIUHY PYHNOPHY aHTEHY, NPHUHMaJIbHY
nipaMifiajJbHy PYIOpPHY aHTEHY, ONOPHO-IIOBOPOTHUH MPHUCTPiH i3 KyTOBOIO MIKAJIOIO, JETEKTOPHY CEKIII0 i3
peryJibOBaHUM KOPOTKO3aMHUKAYEM.

JlaGoparopna poborta Ne 2: reneparop curHaiiB BucokoudacToTHHH ['4-109, 2 miniBomsT™merpu B3-38A,
mimamnepmerp 45-55-1000Hz, 3 3’eqnyBanbHi kabeni, 2 KoakcianbHO-XBHIIEBiIHI epexoan 5.433.022-01, makeT
st pochipkenHss edekry Dapajes, SKuii MICTUTh XBHJIEBIIHUEN (epuToBUil BeHTHIL E6-44, moBOpOT
NpsSIMOKYTHOTO XBriieBoy Ha 90° y E-mnommHi, epexia BiJl XBHIEBOAY NPSMOKYTHOTO MTONIEPEYHOTO Mepepi3y 10
XBHJIEBOJY KPYIJIOrO IMONEPEYHOro INepepily, NpUCTpiii oOepTaHHS IUIOUIMHU TOJISIpHU3alii Ha OCHOBI KPYIJIOTO
XBHJIEBOJY 3 EPUTOBHM CTEP’KHEM 1 KOTYIIKOIO HAMAarHidyBaHHS, IIOBOPOTHHI MPHUCTPIK 3 KYTOBOIO MIKAIO0, 2
JETEKTOpHI cekwii 3 (pIKCOBaHUMM KOPOTKO3aMHUKauaMH OJIOK >KUBJICHHs, MOB3YHKOBHUH peocTaT, OPTOMOAOBHUH
NEepeTBOPIOBaY 13 BOYIOBaHUM IEPEX0A0M BiJl KPYTJIOTO JI0 IPSMOKYTHOTO XBHJICBOAY.

Jlaboparopna poGorta Ne 3: renepartop curHajiiB BucokoudactoTHui ['4-111, mimiBombT™Merp B3-38A, 2
3’e€qHyBaJIbHI Ka0eJl, KoaKCialbHO-XBUICBIIHUN HepeXil, MAKeT Ui AOCHIHKCHHS eJIEKTPOMArHITHUX XBUJIb HaJl
NPOBIHOIO TUIOLIMHOIO, SIKMM BKJIIOYAE MipaMiJajibHy PYNOPHY aHTEHY, OINOPHO-IIOBOPOTHUH HPUCTPIH i3
KyTOBOIO IIKAJIOI0, METAJICBHA €KpaH, IHUIIOJILHY aHTEeHY 13 JKOPCTKOK KOaKCIalbHOI JIHIEK mepenadi,
BuMiproBaibHy JiHit0o UBJI140 3 HOHIyCHOO MIKAJIO0, IETEKTOpHY cekiito 3.86—10.02 GHz.

JlaGoparopna pobota Ne 4: renepatop curHaiiB BucokouacToTHud [4-111, 2 miniBossT™Merpu B3-38A, 5
3’€IHyBaJIbHUX KaOelliB, 3 KOaKCianbHO-XBHUJIEBIIHI MEPEX0H, XBUIECBITHUHA CyMaTOp MOTYKHOCTI B H-miommHi,
XBHJICBIIHUHU CIIPSIMOBAaHWE BiJiraiqykKyBad i3 TOBOPOTOM B H-IUTOmIWHI, BiPi30K CTAHAAPTHOIO TPSMOKYTHOTO
XBHJIEBOAY rmepepizoM 23 MM X 10 MM nosxkuHOIO 80 MM, KoakciajabHa BUMiproBajbHa JiHis P1-34 Ta xBuieBinHa



BuMiptoBanbHa JiHiS Tunmy MBJI140 cepii 110, ¢dikcoBanuii KoakcialbHUI KOPOTKO3aMHKad, peryJbOBaHHH
XBUJICBITHUN KOPOTKO3aMHUKad, 2 PETyJIbOBaHI KOAKCiaIbHI 30HIN 3 IETEKTOPHUMH CEKITiSIMHU.

Jlaboparopna poGota Ne 5: reHepatop curHaiiB BucokowacTOTHHH ['4-129, reneparop curHamiB
BUcokouacToTHuU ['4-78, miniBoneT™merp B3-38A, 2 3’emnyBanbHi kabenmi, metns 3B’s3Ky, 2 ¢ikcyrodi OonTH,
MPSIMOKYTHHI MPU3MAaTHIHUHN PE30HATOP 3 OTBOPAMHU, MIJIIHAPUIHAN PE30HATOP 3 OTBOPAMH, KOAKCIaIbHUN 30HI,
nmerekropHa cekiist 50-3000 MI .

Jlaboparopha pobota Ne 6: reHepaTOp CUTHAIIB BUCOKOYACTOTHUI TiporpamoBanuii ['4-156, mMiniBoiIbT™METp
B3-38A, Bimpi30ok MPSMOKYTHOTO XBHJIEBOAY mepepizoM 7,2 MM X 3,4 MM OOBXWHOIO 87 MM, MipamijanbHa
pymopHa aHTEHa, JMJCTEKTOpHA CEKIlis, 3 €OHYBAIbHUNA KabOeah, MaKeT Uil JOCHIDKEHHS audpakiil
€JIEKTPOMArHITHUX XBHJIb, SIKUM CKIIANAETHCS 3 JIENEKTPUYHOTO KOPIYCY 3 KaHaBKaMH Ta JIHIHHOK LIKAJOo,
30HHOT MmiuacTUHKK Ppenenst i HAOOPY MUIACTHH 3 KPYIJIIMMH OTBOPAaMH PI3HHX pajliyCiB y MeTali Ta MeTaneBoi
TJIaCTHHH 0€3 OTBOPY.

Jlaboparopna pobota Ne 7: reHeparop CUrHaiiB BUCOKodacTOTHUH ['4-129, mimcmnroBad mortykHocTi ['4-
128, ananizatop cnekrpy I1.U. C4-27, 6noxk HBY C4-27, BumiproBay KOMIJIEKCHUX Koe(ilieHTiB nepexayi P4-11,
reneparop konuBHOI dactotm K P4-11, meperBoproBau uwactotu K P4-11, pedmextomerp 50Q 1-610 MHz,
KOaKCiaJIbHe Y3ro/DKeHE HaBaHTAKEHHS, 8 3’€THYBaIbLHUX KaOeCIiB, JIOTONEpiognIHa aHTeHa, 3 JUIOIbHI aHTEHH,
OTOpHA CTiliKa-TpUHOTa, OTIOPHO-TIOBOPOTHA CTIMKA-TPUHOTA 3 KyTOBOIO IKAJIOKO.

Ilpozpamne 3a6e3nevenns: Jlucraniiiine HaBYaHHS 3A1HCHIOETHCS 32 JOITOMOTOIO TUIATPOPMHU Zoom.

Jucmanyiinuit kype na Illnamgpopmi «Cikopcoxuiin: hitps://do.ipo.kpi.ua/course/view.php 2id=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. In total, the
laboratories contain 7 experimental setups (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.

Laboratory works are supported by the following equipment:

Laboratory work Ne 1: high-frequency signal generator '4-109, millivoltmeter B3-38b, 2 connecting cables,
2 coaxial-to-waveguide transitions 5.433.022-01, an experimental setup for studying electromagnetic waves with
different types of polarization, which includes a waveguide power divider in the H-plane, 3 waveguide ferrite
isolators 3BBC-100b, 2 polarization waveguide attenuators /[3-33A, polarization phase shifter, 5 waveguide bends
by 90° in the H-plane, 4 segments of a standard rectangular waveguide with a cross section of 23 mm x 10 mm,
and lengths of 200 mm, 70 mm, 45 mm, 11 mm, 4 transitions from a rectangular to a circular waveguide with a
length of 120 mm, 2 transitions from rectangular to circular waveguide with length of 80 mm, 90° waveguide twist
with 200 mm length, a rectangular waveguide bend by 90° in the E-plane, an orthomode transducer, a transition
from a cross-shaped waveguide to a circular waveguide with length of 105 mm, transmitting conical horn antenna,
receiving pyramidal horn antenna, supporting antenna rotator with angle scale, detector section with adjustable
short circuit.

Laboratory work Ne 2: high-frequency signal generator I'4-109, 2 millivoltmeters B3-38A, milliammeter
45-55-1000Hz, 3 connecting cables, 2 coaxial-to-waveguide transitions 5.433.022-01, an experimental setup for
studying the Faraday effect, which contains a waveguide ferrite isolator E6-44, a rectangular waveguide bend by
90° in the E-plane, a transition from a waveguide of rectangular cross-section to a waveguide of circular cross-
section, a device for rotating the polarization plane based on a circular waveguide with a ferrite rod and a
magnetizing coil, a rotating device with an angular scale, 2 detector sections with fixed short circuits, a power
supply, a sliding rheostat, an orthomode transducer with an integrated transition from a circular to a rectangular
waveguide.

Laboratory work Ne 3: high-frequency signal generator ['4-111, millivoltmeter B3-38A, 2 connecting cables,
a coaxial-to-waveguide transition, an experimental setup for studying electromagnetic waves above a conducting
plane, which includes a pyramidal horn antenna, a supporting antenna rotator with an angular scale, a metal screen,
a dipole antenna with a rigid coaxial transmission line, a measuring line UBJI140 with a vernier scale, a detector
section 3.86-10.02 GHz.


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

Laboratory work Ne 4: high-frequency signal generator I'4-111, 2 millivoltmeters B3-38A, 5 connecting
cables, 3 coaxial-to-waveguide transitions, waveguide power combiner in the H-plane, waveguide directional
coupler with an H-plane bend, a segment of a standard rectangular waveguide with a cross section of
23 mm X 10 mm and a length of 80 mm, coaxial measuring line P1-34 and a waveguide measuring line UBJI140 of
the 110 series, a fixed coaxial short-circuit, an adjustable waveguide short-circuit, 2 adjustable coaxial probes with
detector sections.

Laboratory work Ne 5: high-frequency signal generator ['4-129, high-frequency signal generator ['4-78,
millivoltmeter B3-38A, 2 connecting cables, coupling loop, 2 fixing bolts, a rectangular cavity resonator with
holes, a cylindrical cavity resonator with holes, a coaxial probe, a detector section 50—-3000 MHz.

Laboratory work Ne 6: high-frequency programmable signal generator 1'4-156, millivoltmeter B3-38A, a
section of a rectangular waveguide with a cross section of 7.2 mm x 3.4 mm and a length of 87 mm, a pyramidal
horn antenna, a detector section, a connecting cable, an experimental setup for studying the diffraction of
electromagnetic waves, which consists of a dielectric housing with grooves and a linear scale, a Fresnel zone plate
and a set of plates with circular holes of different radii in the metal and a metal plate without a hole.

Laboratory work Ne 7: high-frequency signal generator '4-129, power amplifier ['4-128, spectrum analyzer
I1.Y. C4-27, microwave unit C4-27, complex transmission coefficients meter P4-11, sweep frequency generator
K P4-11, frequency converter K P4-11, reflectometer 50Q2 1-610 MHz, coaxial matched load, 8 connecting cables,
a log-periodic antenna, 3 dipole antennas, tripod support stand, tripod supporting rotator stand with angular scale.

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

Distance learning course on the “Sikorsky” Platform: https://do.ipo.kpi.ua/course/view.php 2id=642.

PoGouy nporpamy HaB4aJbHOI AUCHUILIIHU (cWiIadyc):
Cku1aB J1o1ieHT Kadeapu paioiHKeHepii, KaH. TeXH. HayK, joll. [linpTsait Crenan [BaHoBHY;
YxBasieHo kadeaporo paioimkeHepii (mpotokoi 3aciganns kadeapu Ne 06/2025 Big 17.06.2025);

IMorom:xkeno HaBYAIBHO-METOAMYHOIO KOMICIE€IO paliOTeXHIYHOTO (haKyJabTeTy (MPOTOKOJ 3aciaHHs
HMK PT® Ne 06/2025 Big 26.06.2025).


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