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1. 3araabHa indopmanisa Npo BUKJIaAa4a

I116: Koxemskina Hamxiss BogoaumupisHa

Ilocana: noueHT

HavykoBuii CTYHIHB: KAHI. TEXH.HAVK

Buene 3BaHHS: -

[lepenik guciumiid, sIKI Bukiagac: «HopmaTtusHO-
mpaBoBa 0a3a 1 craHaapTtH 1HGOOKOMYHIKAIIMHHAX
cucrem», «OcHoBH Teopil nudpPOBOrO 3B SA3KYY,
«BupoOanua npaktukay, «OcHOBY 1HHOKOMYHIKAII
HanpssMu HayKOBUX JOCIIDKEHD: MIJIBUIIEHHS SIKOCTI
nUdpoBOi  00pOOKM  JaHUX Y  MYJIbTUMEIIHHUX
CHUCTEMAX, CTHCHEHHS  MYJbTHMENIMHHUX  JIAHHX,
HEHPOHHI MeEpeXKl Ta MalllMHHE HaBYaHHSA, MeEpEexKi
nepenayl ganux ta IT-iHbpacTpyKkTypa

Konrakrha indopmaris: n.kozhemiakina@khai.edu
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2. Onuc HAaBYAJIBLHOI AUCHUILITIHA

dopma 37100yTTS OCBITH Jlenna
Cemectp 6
MoBa BHKJIaTaHHS YkpaiHCbKa

Tun qucuuIuTiHT

O00B’s13K0Ba

OO0Ocsr TUCIUILIIHUA:
kpeautu €EKTC/ KiabKicTh
TOJINH

3 kpenutu €KTC/ 90 rogun (40 aynuTopHUX, 3 SKHUX:
nekiii — 24, maboparopui — 16/; CP3 — 50

Buau naBuanbHO1
TISUIBHOCTI

Jlekii, mabopaTopHi 3aHITTS, CaMOCTIHa poboTa

Buau koHTpOIHO

[ToTouHMI KOHTPOJIb, MOLYJIBHUNA KOHTPOJIb,
CEMECTPOBHUI KOHTPOJIb — ICTIUT

IIpepexBi3uTu

Buma maremaruka. ®@i3uka. OCHOBU TEOPIi KiJl.




3. MeTa Ta 3aBJaHHS HABYAJIbHOI JUCIHUILTIHU, NePeTiki KOMIeTeHTHOCTe
TA OYiKyBAHUX Pe3yJIbTATIB HABYAHHSA

MeTa BUBYEHHSI. BUKIIAJaHHS HAaBYAIBHOI JUCIUILTIHK € (GOPMYBaHHS y
CTYJICHTIB TEOPETHYHUX, KOHCTPYKTOPCHKUX Ta TEXHOJIOT1YHMX HABUKIB 1 3HaHb,
HEOOXITHUX JIJIS ITOAAJIBIIOTO PO3BUHEHHS 3aC00iB MPOCKTYBAaHHS Ta BUPOOHUIITBA
AHTEHHUX MPUCTPOIB 3aC001B 3B S3KY.

3aBIaHHsI. PO3BUTH HABHYKH CaMOCTIHHOTO pO3B’s3aHHS 3aj1ad, 10
OB’ s13aH1 3 MPOEKTYBAHHIM Ta CHHTE30M aHTCHHUX CHCTEM.

KoMmnereHnTHOCTI, sIKi HA0yBaKOTHCS:

Inmezpansna Komnemenmuicms. 3IaTHICTH PO3B’SI3yBaTH  CKIIAJIHI
CHeliali30BaHl 3aJayl Ta NPaKTH4YHI MpoOiemMu y Tanmy3i iHopmamiiHuX Ta
KOMYHIKaI[IfHUX 3aC00IB Ta TEXHOJIOT1H, 1110 XapaKTepU3y€eThC KOMIUIEKCHICTIO Ta
HEBU3HAYEHICTIO YMOB.

3azanvni kKomnemenmuocmi (3K)

Ilicna 3axiHuenna uiei npozpamu 3000yeau oceimu 0yoe 30ameH:
3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYaIllsX; 3HATH Ta PO3YMITH MPEAMETHY
00JlacTh Ta pO3yMITH MPOeCiiiHy AiSIbHICTh; CHIIKYBATUCS JEP>KaBHOK MOBOIO
AK YCHO, TaK 1 IHCbMOBO; BHUSBIISITH, CTAaBUTU Ta BHPILIYBAaTH MPOOJIEMH;
BUKOPUCTOBYBAaTH HABUKHU 3I1MCHEHHS O€3IMEYHOI MISNIBHOCTI; 10 30epekeHHS
HABKOJIMIITHLOTO CEPEIOBUIIIA.

CneuianvHi KomnemeHmHocmi

Ilicna 3akinuenna uiei npozpamu 3000y6au oceimu 0yoe 30ameH:
BUPINIYBATH CTaHJApPTHI 3aBJaHHS NOPoQeciiHOi  IsUIbHOCTI HA  OCHOBI
iH(popmariiinoi Ta 6i10miorpadiuyHOl KyJbTYpH 13 3aCTOCYBaHHSM 1HGOpMAIIiitHO-
KOMYHIKAI[IMHUX TEXHOJIOTIM 1 3 ypaxyBaHHSM OCHOBHUX BHUMOT iH(opMaIiiHoi
Oe3reku; 31HCHIOBATH KOMIT'FOTEpPHE MOJICTIOBAHHS MPUCTPOIB, CUCTEM 1 TIPOLIECIB
3 BUKOPUCTaHHSM YHIBEPCAJIbHUX IMaKETIB MPUKIATHUX TPOrpaMm; MPOBOIUTH
IHCTpYMEHTAJIbHI BUMIPIOBaHHS B 1H(GOpPMAIIITHO-TEIEKOMYHIKAIIITHIX MepexKax,
TEJCKOMYHIKAIIMHUX Ta PalOTEXHIYHUX CHCTeMax; A0 KOHTPOJIO JTOTPUMAHHS Ta
3a0€3MeUeHHs] E€KOJIOTIYHOI Oe3MeKH; 3A1MCHIOBATH NpHMaHHS Ta OCBOEHHS
HOBOI'O OOJIaJIHAHHS BIAMOBIAHO /10 YAHHUX HOPMATHUBIB; 31MCHIOBATH MOHTAaX,
HAJaro/DKCHHS,  HaJAlTyBaHHs,  PEryJlOBaHHs,  JOCHIIHY  TEPEBIPKY
npane3aaTHOCTI, BUIPOOYBaHHS Ta 3/la4yy B EKCIUTyaTallll0 CHOpYy[, 3aco0iB 1
YCTaTKyBaHHSA TEJIEKOMYHIKAILlIl Ta paAlOTEXHIKH; MPOBOJUTH PO3PAXYHKH Y
MpoIlecl MPOEKTYBaHHS CHOPYJ 1 3aco0iB 1H(OpMaIiTHO-TEIEKOMYHIKAIIMHIX
MEpeX, TEICKOMYHIKAIlIMHUX Ta PaalOTeXHIYHUX CHUCTEM, BIAMOBIIHO IO
TEXHIYHOTO 3aBJaHHS 3 BUKOPUCTAHHSAM SIK CTAHIAPTHUX, TaK 1 CaMOCTIHHO
CTBOPEHMX METOJIB, TMPUHOMIB 1 TPOrpaMHHX 3aco0iB  aBTOMAaTH3aIlil
MIPOCKTYBaHHSI.

IIporpamHi pe3yjbTaTH HABYAHHSL:

Bwminns npoBoauTH pO3paxyHKH €JIEMEHTIB TeJIeKOMyHlKaHII/IHI/IX CHUCTEM,
1H()OKOMYHIKAIIMHUX Ta TEIEKOMYHIKAI[IHHUX MEpEeX, PaTiOTEXHIYHUX CUCTEM Ta
CHUCTEM TEJICBI3IMHOTO W PaJiOMOBIIEHHS, 3TIHO TEXHIYHOTO 3aBJIaHHS Y



BIJIMOBITHOCTI /10 MDKHApPOJHWUX CTAaHAAPTIB, 3 BHUKOPHCTAHHSIM 3ac00iB
aBTOMAaTH3allli MPOEKTYBAaHHS, B T.4. CTBOPEHHX CaMOCTIMHO; 3/aTHICTh OpaTu
y4acThb y TMPOEKTYBaHHI HOBHUX (MOJEpHI3allli ICHYIOYHMX) TEJICKOMYHIKAIlIHHUX
cucrteM, 1H(OOKOMYHIKAIIMHUX, TEICKOMYHIKAIMHUX MepexX, PaJaloTeXHIYHHX
CHCTEM Ta CHCTEM TeJIeBI31ITHOro M paJiOMOBICHHS TOIIO; BMIHHS 3aCTOCOBYBATH
Cy4JacH1 JOCSTHEHHs y raiy3l mpodeciiHol MISIBHOCTI 3 METOI MOOYIOBH
MEePCIIEKTUBHUX TeJIEKOMYHIKaIllTHUX CHCTEM, 1H(OOKOMYHIKAIIHHUX,
TEJIEKOMYHIKAIIIMHUX MEpeX, pallOTEeXHIYHUX CUCTEM Ta CUCTEM TeJEeBI3IHHOIO U
paiioMOBIICHHS TOIIO; 3JaTHICTh MPOBOJAUTH BUIPOOYBaHHS TEIECKOMYHIKAI[IHHIX
cucteM, 1H()OKOMYHIKAIIMHUX, TENECKOMYHIKAI[IMHIX MEpeX, pagloTeXHIYHUX
CHUCTEM Ta CHCTEM TEJIEBI31IMHOr0 W paloMOBJICHHS y BIAMOBIAHOCTI IO TEXHIYHUX
perjJamMeHTiB Ta IHIIUX HOPMATHUBHUX JOKYMEHTIB; BMIHHS JIarHOCTYBaTH CTaH
oOnamHaHHs  (MOAymiB, OJIOKIB, BY3JiB) TEJIIEKOMYHIKAI[IHHUX  CHUCTEM,
1H(QOKOMYHIKAIIIHHUX, TEJICKOMYHIKAIIMHUX MEpeX, PaJlOTeXHIYHUX CHUCTEM Ta
CUCTEM TeJEeBI3ITHOTO ¥ pajiOMOBIIEHHS TOIIO; 3/aTHICTh 0 BUOOPY METOJIB Ta
1HCTPYMEHTAJIbHUX 3aC001B BUMIPIOBAHHS MapaMeTpPiB Ta poOOUYUX XAPAKTEPUCTUK
TEJIEKOMYHIKALIMHUX CUCTEM, IHPOKOMYHIKAL[IMHUX, TEJIEKOMYHIKAIIHHUX MEPEK,
paIIOTeXHIYHUX CHCTEM Ta CHCTEM TEJEeBI3IMHOTO ¥ paaioOMOBIEHHS Ta IX
€JIEMEHTIB.

4. 3MicT HABYAJBLHOI JUCHUILTIHA

MOAYJIb 1

3micTtoBamnii moayab 1. Ilapamerpu mepemaBaJbHHX Ta NPUHITMAJIBLHUX
anTedH. HanpaBjieHe BUNPOMiHIOBAHHS.

Tema 1. ITapameTpu Ta XapaKTepUCTHKU AHTEH

JanpHa 30Ha aHTEeHU (30HAa BHUIIPOMIHIOBaHHS abo 30Ha DpayHrodepa).
BximHuwii iMmemaHc aHTEHM. YMOBa Y3rO/KCHHS AaHTCHH 3 TEHEPaTOpOM,
Koe(dimieHT y3romkeHHs. Buznauennss HopmoBaHux aiarpam crapsmoBaHocTi (1C)
aHTEHU 32 HAIPYKEHICTIO MOJIA Ta 3a NOTyXxHicTio. Bropunui mapamerpu JC.
HisneHa Bucota. Koedimient crnpsmoBanoi aii (KCJ). KCJl anTeH 3 10BUIbHOIO
nosspusaiietro. KoedimieHT miacuneHHss aHTeHUW. YacToTHAa XapakTEepUCTHKA
antenu. llonmspuzamiiiHa xapakTepucTHKa aHTeHU. Da3oBa XapaKTEPUCTHUKA
aHTeHU. BU3HaueHHsS HOPMOBAHOT JilarpaMu CHpPsIMOBAHOCTI MPUITMAILHOT AaHTEHHU.
HissibHa BUCOTa Ta JisUIbHA TUIOIIMHA MPUMMaNbHOI aHTEHU. IIOTYXHICTh, SIKY
npuiiManbHa aHTeHA BiAJIa€ O HABAaHTAKEHHS.

Tema nmabopatopHoi po6oTr: CTBOPEHHSI BIIACHOTO BiJIJIaJIEHOTO PETIO3UTOPII0
Ha Github, BcTaHOBIICHHS TPOrPaMHOT0 3a0€3MEeUYCHHS.

CamocriiiHa po0OoTa: OMpaIfOBaHHS MaTepially JIeKI[id, MiAroToBKa dainity
readme.md 3 3araabpHOIO iH(GOPMAIIIEIO PO PEMO3UTOPIH Ta HOTO CKJIaJ], BUBYCHHS
MPUHITUITY POOOTH Ta XapaKTEPUCTUK JUPEKTOPHOT aHTEHHU.

Tema 2. Cumerpuunuii Biopatop (CB).

Posnoginu crpymy Tta 3apsiny Ha CB. Ilone CB y nanbhiii 3oni. HopmoBana
JC CB. Hdiroua Bucota CB. Omip BunpomintoBanus ta KCJ CB. ExBiBanieHTHUI
XBWJIbOBHH Ta BXigHui omnip CB.



Tema nabopatopHoi po6otu: CTBOPEHHS TiJIOK Ha BiAJAJICHOMY PEMO3UTOPIi
Github gy1st BuKOHaHHS 1a00PAaTOPHUX POOIT.

CamocriiiHa  po0OoTa:  BHUBUYEHHS  XapaKTEPUCTHK  BUIPOMIHIOBAHHS
CUMETPUYHOIO BiOpaTopa, oMpaloBaHHs Marepiany Jekuli «CumeTpuyHui
BiOpaTop», 3HAHOMCTBO 3 METOJMKOIO PO3paXyHKIB Aiarpam crpsimoBaHocTi ([C)
OyIb AKO1 aHTEHU, BUBUCHHS MPUHIUITY POOOTH Ta XapaKTEPUCTHUK CUMETPUYHOTO
BiOpaTopa, MiAroTOBKa J0 3aXHCTY JJa00paTOpHOi pOOOTH.

Tema 3. HanpaBiieHe BUNIPOMiHIOBAHHSI.

Cucrema, sika MICTUTh JBa HE CHPSIMOBAHHUX BHIIPOMiHIOBada: CHH(pa3Ha
cucrema. Cucrema, sKa MICTUTh JBAa HE CIPSIMOBAHHX BHIIPOMIHIOBAYa:
npotudaszna cuctema. Cucrema aHTeHa-aKTUBHUN PEIICKTOP.

CamocriitHa pobOTa: OMpaIfoBaHHS MaTepiany M0 MPUCBIYCHUN MPUHLIUITY
CTBOPEHHS HAIIPaBJICHOTO BUIPOMIHIOBAHHS, PO3PAXyHKH JllarpaM CIPSIMOBAHOCTI
(JC) anTeHu, BUBYCHHS PUHIIMITY POOOTH Ta XapaKTEPUCTUK aHTEHHU.

Tema 4. @opmyBaHHS CIPSIMOBAHOT0 BUIIPOMiHIOBAHHS.

Cucrema, sika MICTHUTh N HECHpPSIMOBAaHMX BUIPOMiHIOBaYiB. [liarpama
cupsimoBaHocTi aHTeHHOi pemnitku (AP). Cundasna AP. Hopmosana JIC AP.
JliniitHO-pazna AP. Meton ckanyBaHHs. XBUJIEBHIHO-IIUIMHHA AP 3 yacToTHUM
ckanyBaHHsM. CucremMa, sika MICTUTh N CIIPSIMOBAHUX BUIIPOMiHIOBauiB. Teopema
nepemHuoxxenns J{C. bararopsiani, 6araTonoBepxosi Ta mianapHi AP.

CamocTiiiHa poOoTa: oOMmpalfoBaHHS TEOPETHYHOrO  MaTepiany Mo
MPUCBSIYCHUH IPUHITUITY POOOTY aHTCHHHUX PEIIITOK, BUBUCHHS IPUHIIUITY pOOOTH
Ta XapaKTePUCTUK XBUJICBIAHO-IIUIMHHOI AaHTCHHU.

Tema 5. XapakTepucTHKHA CHCTEMH BUIIPOMIHIOBAaYiB.

KommiekcHuii  omip CUCTeMHM BUIPOMIiHIOBaYiB. MeToj  HaBeJIEeHUX
eNeKTpopylIiiHuX cuil. JlupekropHa anteHa. BekTopHa JiarpaMa ckjiajaHHs MOJIiB
y CHUCTEMI «aHTeHa-TacUBHUN pediiekTop». BekTopHa maiarpama ckiajaHHs MOJIB
y CHCTEMI «aHTEHA-TIACUBHUM TUPEKTOp». BXiAHMII omip IUPEKTOPHOI aHTEHHU.
Tpanchopmyroun ta cumetpytoun npuctpoi. JIC, KC]I| ta cmyra mpomyckaHHs
JTUPEKTOPHOI aHTEHU. BIIJTMB MPOBI1AHOT MOBEPXHI HA BUIIPOMIHIOBAHHS aHTEHHU.

Tewma maboparopHoi poboTu: JlocniKeHHs! AUPEKTOPHOT aHTSHH, PO3PaXyHOK
niarpamu cripssMoaHocTi B mtomuHi H ta E.

CamocriiiHa poboTa: OmpalfoBaHHs MaTepiaity JEKIlii, BUBUCHHS TPUHIIUITY
poOOTH AMPEKTOPHOT AHTEHU 3a BEKTOPHUMH JlarpaMamH, PO3paxyHKH Jlarpam
cupsimoBaHocTi ([C) aupexTopHoi aHTeHH B miiomuHi H, BUBUEHHS NpUHLMITY
poOOTH Ta XapaKTEPUCTUK TUPEKTOPHOI aHTEHHU.

Tema 6. PynopHi antenm.

BunpoMmiHiOBaHHS ~ BIJKPUTOrO  KIHIE  MPSAMOKYTHOTO  XBWJIEBOJA.
CekTopianpHi, MipaMiaibHI Ta KOHIYHI PYNOPHI aHTeHU. PO3MoAIEHHS aMILTIITy T
Ta ¢a3 B po3kpuBax pymopiB. Jliarpamu cropsiMmoBaHOCTi. ONTUMANBHI PO3MIpH
PYTIOPHUX aHTEH. Y3TOJDKEHHS PYMOpPIB 3 XBUJIEBOJAOM Ta BITLHUM IMPOCTOPOM.
Kopexist ¢pa3 y po3kpuBax pymnopiB.

CamocriiiHa poOoTa: OmpaIffoBaHHs MaTepianty JEKIlii, BUBUCHHS TPUHIIUITY
poOOTH PYIIOPHOI aHTEHHU, Po3paxyHKHu niarpam capsimoanocTi (JIC) nupextopHoi
aHTEHU B TUIONMHI E, mAroToBka a0 3axucTty 1a00paTOpHUX POOIT.



Tema 7. JIiH30BI aHTEHH.

PiBusHHsS  mpoduield  NPUCKOPIOIYMX  Ta  CIOBUIBHIOYHX  JIIH3.
MertanomiactuHyati JiH3W. JIiH3M 13 MITYy4HOTO JiesiekTpika. BubGip radapuris.
3oHyBaHHs. YacTOTHI SKOCTI. AMIUNTYAHE PO3MOJUIEHHS Y PO3KpPUBAX
MPUCKOPIOIOYUX Ta CIIOBUILHIOIOYHUX JIH3.

Tema naGopatopHoi pobOotu: JlocmikeHHST XBUJIMBOJHMX Ta PYNOPHUX
BUNPOMiHIOBaYiB. Po3paxyHOK giarpamMu CIpSMOBAHOCTI MipaMigabHOTO PYHOpY
y momuHi H.

CamocriitHa po0OoTa: OIpalfoBaHHsI MaTepially JIEKI[ii, BUBYCHHS MPUHLIUITY
po0OTH JH30BUX aHTEH, po3paxyHKH mgiarpam copsmoBaHocTi ([C) pymopHoi
aHTeHH B TuTonuHI H.

Tema 8. /I3epkaJibHi aHTEHMU.

[Tpuamun nii. ['eomerpuyni cmiBBimHOMmMEHHS. Metoau po3paxynky JC (mo
TYCTUHI CTpyMiB Ta amepTypHuM MmeTojoMm). Ilepexpecna mnosspuzarnis. KCJI,
KBII, KK/ ta KII m3epkanbnoi anTenu. OnpoMiHOBadl A3epKajl, BUMOTH J0 HUX.
OntumansHa ¢opma JIC ompominioBaua. Meroau kepyBanus [IC mapabosidHoi
anTeHu. Peakiiis n3epkana Ha OMpPOMIHIOBAaY Ta 3aco0u 60poThOM 3 Hero. Jlomycku
Ha BUTOTOBJICHHS J3€PKAJIbHUX aHTEH.

Tema mabopatopHoi pobGotu: JlocmikeHHS XBUJIMBOJHHMX Ta PYMNOPHUX
BUIIPOMiHIOBauiB. Po3paxyHOK aiarpamu CHpsSIMOBAHOCTI MipaMiJaibHOTO PYIOPY
y mionuHi E.

CamocriiiHa poOoTa: ONpallOBaHHS MaTepialy JEeKL1id, BABYCHHS MPUHLUITY
po0OTU NI3EPKAJIbHOI aHTEH 3 PeQIEKTOPOM Yy BUIIISAAI Mapadosioia oOepTaHHs,
po3paxyHku pgiarpam cropsimoBaHocTi ([IC) pymopHoi anTeHu B miomuHi E,
MIJITOTOBKA JI0 3aXUCTY J1aOOpaTOPHUX POOIT.

Tema 9. lllisinHHi aHTEeHM.

[limmHAT XBUIIEBOAHI aHTeHHU. 30Y/IXKEHHSI ITIJIMHN XBHJIEBOJIOM. Po3paxyHOK
OTOpy Ta MPOBIAHOCTI y XBHWJIEBOJI Ha OCHOBI OajlaHCy eHeprii. Y3romkeHHs
IIIJIMH 3 XBUJIEBOJIOM. baraTomiJiMHHI aHTeHH PE30HAHCHOTO Ta HEPE30HAHCHOTO
TuiB. [{iarpamMu cipssMOBaHOCT1 OaraToNIUIMHHUX aHTEH.

CamocTiitHa poOoTa: OMpamioBaHHSA  TEOPETHYHOrO  MaTepiaay  IIo
MPUCBIYEHUHN IPUHIUITY pOOOTY HIUITMHHOI Ta JA1EJIEKTPUYHOT aHTEHH, PO3PAXYHKHU
niarpam crpsmoBaHocTi (JIC) mienekTpuuHOl CTPHKHEBOI aHTeHH y TuiomuHl H,
BHUBYCHHSI XapaKTEPUCTUK XBUJIEBITHO-IIUTHHHOT aHTCHHU.

Moayabuuii KOHTpOab 1: Ilapamerpu nepenaBaibHMX Ta NPHUUMAIbHUX
anTeH. HampaBneHne BunpomiHioBaHHs. CHpsMOBaHI aHTEHHI CUCTEMH. AHTEHHI
peuritkd. Antenn HBY (BUKOHaHHS TECTOBUX 3aB/IaHb).

3micToBHMI Moayab 2. 3arajbHi BIiZOMOCTI NP0 PO3NOBCIOHAKECHHA
PagioXBWIb.

Tema 1. IlpusnauenHs 1 3amadi Kypcy. BusHaueHHs pamioxBuib, IiXHA
kiacudikariis mo aianazoHaM 4actoT 1 cepam 3acrocyBanHs. CrpoieHa OymaiBis
aTMocdepu 1 1i BIUIMB Ha MOIMMPEHHS pagioxBmib. Kiacudikaiis paaioxXBuib 10
croco0y mommpenHs. [lomupeHas pagioxBuib y BiUIbHOMY mpocTopi. [loHSTTS
PO MHOXHUK OCJTa0JICHHS.



Tema nabopatopHoi poOotu: JloCHKEHHS MieNeKTPUYHOI CTPHKHEBOI
autenu (JICA). PospaxyHok miarpamMu CHpSIMOBAHOCTI CTPUKHEBOI aHTEHU Y
ronmHl E Tta H.

CamocriiiHa poOoTa: OMpallOBaHHS TEOPETUYHOrO  MaTepiaixy IO
MPUCBAYEHUN TOMIUPEHHIO PAAIOXBUIIb Ta X BU3HAYEHHIO, PO3PAXYHKHU Jlarpam
cupsimoBaHocTi (JIC) mienekTpuyHO1 CTPHKHEBOI aHTeHH y TuionuHi E, BUBUeHHS
OynoBu armocdepu, knacudikaiii paaioXBWIb Ta CIOCOOY iX TOIIMPEHHS,
MiTOTOBKA JI0 3aXKUCTY J1a00paTOPHUX POOIT.

Tema 2. [lommpeHHs MJIOCKUX XBWIb y HAMIBOPOBITHOMY CEPEIOBHIII.
BimoOpakeHHS IUIOCKMX XBWJIb HAa TPaHUIll PO3AUTY JBOX CEPEIOBHUIIL
(BepTHKaiIbHA TIONsIpU3altisl). BimoOpakeHHs TIOCKUX XBWJIb Ha TPAHHII PO3ALTY
JIBOX cepenoBull (TrOpu30HTaNbHA Mossipu3aiist). BimoOpaxeHHs paaioXBWIb Ha
TpaHUIll PO3ALTY HAMIBIPOBIAHUX cepeaoBuil. O6IacTh MPOCTOPY, MO e(HEeKTUBHO
Oepe ydacTh y nepejiadi eHeprii pajaioXBUJIb.

CamocriiiHa poOoTa: OMpallOBaHHA TEOPETUYHOrO  MaTepiaixy IO
MPUCBAYCHUN TOIIUPEHHIO IJIOCKUX XBHJIb, iX BIJOMTTIO Ha TPAaHUIN PO3MOALTY
PI3HUX cepe MOIMIMPEHHS.

Tema 3. Kiacudikamiss BuUMAaAKIB TMOMMPEHHS 3€MHUX PaJlOXBUIIb.
[TommpeHnHs pagioXBWIb HAJ IUIOCKOIO TOBEPXHEI0 3eMill MpU  MiTHATUX
nepeaaBalbHii 1 mpuiiMalnbHiil anteHax. [loBHa iHTepdepenmiitna popmyia.

Tema maboparopHoi poOoTu: JlOCiPKEHHsSI XBUJICBOIHO-IIIIMHHOI aHTEHHU.
Po3paxyHok miarpamMu CpsIMOBAHOCT1 XBUJIMBOJIHO-IIUIMHHOI @HTEHU Y TUIONIUHI
H.

CamocTiiiHa poOoTa: OMNpaIfOBaHHA TEOPETUYHOTO  MaTepiany MO0
NPUCBAYEHUN TIOLIMPEHHIO PAJIOXBWJIb HAJl IUIOCKOI TMOBEPXHEK 3emull,
po3paxyHku miarpam crpsimoBaHocTi (JIC) XBUIMBOAHO-IIUIMHHOI AHTEHH Y
riomuHl H, BUBUeHHs iHTepdepeHIliiHoi (POpMYIIH Ta MPUHIIMITY i 3aCTOCYBaHHS.

Tema 4. Cripomiena intepdepenttiiina dopmyna. [nrepdepeniiiina dhopmyrna
BBenencrkoro. BrnmB HepiBHOCTEW MMOBEpXHi, IO BijgOuWBae, Ha KOEQIIIEHT
BimoOpaxkenHs. Kpurepiit Penes.

Tema maboparopHoi pobdotu: JlOCHiPKeHHS] XBHJICBOJHO-IIIJIMHHOI aHTEHU.
Po3paxyHok nmiarpamu CpsiMOBAaHOCTI XBHJIMBOJIHO-IIUIMHHOI aHTEHU Y TUIOIIMHI
E.

CamocTifiHa poOoTa: OMNpaIfOBaHHA TEOPETUYHOTO  MaTepiany IO
NPUCBAYEHUN BIUIMBY HEPIBHOCTEW IOBEpPXHI, IO BiJOMBae, Ha KOEQILIEHT
B1JI0Opa)KE€HHs, po3paxyHKH aiarpam crpsimoBaHoCTi (JC) XBUIMBOAHO-UIIIMHHOI
aHTeHW y IomuHi E, BHUBUeHHs cropouleHoi iHTepdepeHuiiHoi ¢opmynu Ta
MPUHLNITY i1 3aCTOCYBaHHsI, MIATOTOBKA J0 3aXUCTY JJA0OpaTOPHUX POOIT.

Tema 5. VYpaxyBaHHS  KpHUBU3HM  3€MJll  [pPU  KOPUCTYBaHHI
iHTepdepeniiiitnumu Gopmynamu. BiTHOCHI BUCOTH BEX.

CamocriiiHa poOoTa: OMpaIIOBaHHA TEOPETUYHOTO  MaTepiaixy IO
MPUCBSIYCHUN YpaxXyBaHHIO KPUBU3HU 3eMITI TIPY BUKOPUCTaHHI 1HTEp(EepeHITIITHOT
dbopMyiH, BUBYEHHS BIUTMBY BUCOTH BEX HA MPOIECH TOMIUPEHHS PaIIOXBUIb.



Tema 6. IcroTHa 30Ha BigOMBarO4Oi MOBEPXHi, IIO T'PAa€E OCHOBHY pOJIb Y
dbopmyBaHHI1 BIIOUTOT XBUJI1. BiAOUTTS pagioXBMIb BiJl IIaJKOT OMYKJI01 TOBEPXHI.
KoedirtieHT po3xomKeHHS.

Tema nmadopaTopHoi pobotu: JlocmiKeHHS 3epKaibHO1 aHTeHH. Po3paxyHOK
JiarpaMu CrpsIMOBAHOCTI A3€pKalIbHOT aHTeHU Y TuiomuHI H.

CamocriiiHa poOoTa: OMpallOBaHHA TEOPETUYHOrO  MaTepiaixy IO
MPUCBSIYCHUHN 30HI B1IOMBAIOYOi MMOBEPXHI, 110 TPa€ OCHOBHY POJib y (popMyBaHHI
BIIOUTOT XBUIIl, pO3paxyHKH Alarpam cupsmoBanocTi ([IC) n3epkanbHOi aHTEHU y
wionmai  H, BuBuYeHHS Koe(iliEHTy pPO3XOMKEHHS Ta MPHUHIMIYY KHOTO
BUKOPHCTAHHS.

Tema 7. Cxmag 1 mobymoBa Ttpomochepu. JlienekTpuuHa MPOHUKHICTD
Tpornocdepu. Pedpaxiis pagioxBuis y Tpornocdepi. ExBiBanenTHuit pagiyc 3emii.

Tema nabopatopHoi podotu: JlocmikeHHs A3epKaibHOi aHTeHU. Po3paxyHOK
JlarpaMu CrpsSIMOBAHOCTI A3€pKajibHOT aHTeHH Y TuiomuHi E.

CamocrTiiiHa po0OoTa: ONpalOBaHHA TEOPETUYHOIO  Marepianly IO
OPUCBAYEHUN  CKiIany 1 TMoOymoBl  Tpomocdepu, po3paxyHKH jiarpam
cupsimoBanocti (JIC) a3epkanpHOi aHTeHH y TulomuHI E, BUBYEHHS MOHSATTS
pedpakiiii XBuIb y Tponocdepi, MAroTOBKa J0 3aXUCTY JTa0OpaTOPHUX POOIT.

Tema 8. Knacudikamiss tpac. Po3paxyHOK MHOXHUKA OCIaOJeHHS Ha
BIJIKDUTHX Tpacax.

CamocTiiiHa poOoTa: OMNpaIfOBaHHA TEOPETUYHOTO  MaTepiany Mo
NPUCBAYEHUH Kilacuikauii Tpac, iX TUIaM Ta pO3paxyHKy MHOKHHUKA OCJIa0JIeHHS
Ha BIJKPUTHUX Tpacax, crocodam Moro BUKOPUCTAHHS.

Tema 10. Po3paxyHOK MHOKHMKA OCJIa0JI€HHS HA HAIIBBIAKPUTHUX 1 3aKPUTUX
Tpacax.

CamocTifiHa poOoTa: OMNpaIfOBaHHA TEOPETUYHOTO  MaTepiany IO
MpUCBAYEHUN Kilacuikalii Tpac, iX TUIaM Ta pO3paxyHKy MHOKHHUKA OCJIa0IeHHS
HAa HAMIBBIAKPUTHX 1 B3aKpUTHX Tpacax, crocodaMm WOro BUKOPUCTAHHS,
dbopMyBaHHS Ha BIJJAJICHOMY pPEMO3UTOPIl TIJIOK g KOXHOI JabopaTopHOT
po0OOTH, 3aBaHTAXXCHHS y TUIKK BIAMOBIIHUX MPOTPAMHUX KOJIB 3 pe3yJbTaTaMu
pO3paxyHKIB Ta rpadikamu aiarpam CIpsiMOBAaHOCTEH sl BIJMOBIAHUX aHTEH.

Tema 11. OcoGauBOCTI PO3paxyHKy MHOKHHKa OCHabJieHHA i Tpac 13
KJIIMHOTIOIIOHOI0 200 JeKiJIbKoMa TepelIKoiaMyi. YpaxyBaHHsS BIUIMBY pedpakiiii
IIPU po3paxyHKax MHOXKHUKA OCIa0JE€HHs Ta €HEPreTUKH PaioJIiHIM.

CamocTifiHa poOoTa: OMNpaIfOBaHHA TEOPETUYHOTO  MaTepiany IO
MPUCBAYEHUN OCOOJMBOCTSM pO3pPaXyHKY MHOXHHUKa OCJIA0JeHHS 13 BIUIMBOM
pedpakiiii Ha mapamMeTpu OcJIa0JeHHsS Ta EHEPreTUKHU padiofiHii, (POpMyBaHHS HA
BIIJTAJIGHOMY PEMO3UTOPIi TJIOK JIJIsl KOXKHOI J1abopaTOpHOi poOOTH, 3aBaHTAXKEHHS
y TUIKA BIANOBIJHUX MPOTPAMHUX KOMAIB 3 pe3yJbTaTaMHU PO3PAXYHKIB Ta
rpadikamMu JiarpaM CHpSIMOBAHOCTEH ISl BIATOBIAHMX AaHTEH, MIATOTOBKA 0
3aXUCTY JJaOOPaTOPHUX POOIT.

MoayabHuii KOHTPOJAb 2 3arajibHi BIJJOMOCTI TMPO PO3MOBCIOKEHHS
pamioxBuiib. [HTEepdepentiitai popmynmu. Po3paxyHkun MHOXKHHKA OCIA0JICHHS Ta
SHEPTreTUKH PaJioiHIi. (BUKOHAHHS TECTOBHX 3aB/IAHb)



2) BUMOTH;

6. MeToau HABYaAHHSA
Metoau cTUMYITIOBaHHS 1 MOTHUBAIlll HABYAIBHO-TI13HABAJIBLHOI JISJIBHOCTI:
1) mepeKkoHaHHS y 3HAYYIIOCTI HABYAHHS;

3) CTBOpEHHS CUTYyaIlli 3aIl1KaBJIEeHOCTI.
Metoau oprani3aiiii Ta 31HCHEHHS HaBUJIbHO-ITI3HABAIBHOT T1SJILHOCTI:
1) MosSICHIOBAJILHO-1JTFOCTPATUBHHUIA;
2) cnoBecHUH (pO3MOBIIb, JIEKIis, OeCia, MOSCHEHHS );
3) HaouHMI (LTFOCTpAIlis, JEMOHCTPAITIS);
4) npakTUYHUN (BOpaBH).

/. MeToau KOHTPOJII0
[ToToyHMIT KOHTPOIb, MOAYIBHUI KOHTPOJb, CEMECTPOBUN KOHTPOJIb — ICTIUT

8. KpuTepii ouinioBanHs Ta po3noaia 6aJis,
SIKi OTPUMYKOTH 3100yBayi OCBITH

Tabmuus 8.1 — Po3noain 6aniB, siki OTpPUMYIOTH 3700yBayi OCBITH

. . banu 3a onHe 3anstTs | KinbkicTh 3aHATH CymapHa
CkJ1a/1oBi HaBUAJIbHOT POOOTH . .
(3aBIIaHHSA) (3aB/1aHb) KUIBKICTh OaiB

3micToBHUI MOayJb 1

Po6ora Ha nekmisx 0...1 9 0...9

BukoHaHHS 1 3aXUCT 0..4 5 0...20

1a00paTOpPHUX POOIT

MonynbHUN KOHTPOJIb 0...21 1 0...21
3MicTOBHHUIT MOAYJIb 2

Po6ota Ha nekiisix 0...1 11 0...11

BuxoHnaHHS 1 3aXUCT 0.4 5 0...20

J1a00paTOpPHUX POOIT

MonyJIbHHH KOHTPOJIb 0...19 1 0...19

CemecTpoBuli KOHTPOJb (iCIIUT) TMPOBOAMTHCA y pasi BigMOBH 3100yBaua

OCBITH BIJl 0aiB MIJCYMKOBOTO KOHTPOJIIO 1 32 HasIBHOCTI JIOMYCKY A0 3amiky. [1ia
4yac CKJIaJIaHHA CEMECTPOBOIO 3ajiKy 37100yBad OCBITH MAa€ MOKJIUBICTb OTPUMATH

makcumyMm 100 Gais.

biner nna icnuty ckiaagaeTbes 3 3

3anuTaHb (2 TeopeTuyHux Ta |

MPaKTUIHOT0). MakcuMalibHa KUIBKICTh OalliB, SIKY MOKHA OTPUMATH 3a BIpHY
BI/IMOBIZb HA OJHE TEOPETUYHE 3alMTaHHS ckiangae 35 Oami, 3a mpakTuade — 30

OaJis.
Ta6muis 8.2 — Illkanu oriHOBaHHS: OanbHA 1 TpaaUIliiHA
Cyma Gais Orrinka 3% TpilI[I/IIJ;i.I‘/JIHOIO WKANO0
Icniut, nudepenmiitamii 3aIiK 3anik
90 - 100 Bigminao
75— 89 JloOpe 3apaxoBaHO
60— 74 3a10BUILHO
0-59 Hes3anosiisHO He 3apaxoBano




Kpumepii ouinrwsannsa pobomu 3000ysaua oceimu npomsazom cemecmpy

3agoBinbHo (60-74). Matu MiHIMyM 3HaHb Ta yMiHb. BimmpamroBatu Ta
3aXUCTUTH BCl JIabopaTOpHI poOOTH Ha 3aJ0BUIBHY OIIIHKY. BMiTH mpaitoBatu 3
pI3HUMH THUINIAMH aHTEH, OPIEHTYBATHCS B iX MapaMeTrpax Ta CaMOCTIIHO
MPOBOJIUTH BUMIPIOBAHHS, BMITU MPOBOJIUTH PO3PAXYHKH OCHOBHHUX IapameTpiB
panioniHid (MHOKHUK OCIaOJICHHS, BTpATH, MOTYXKHICTb), OLIHIOBAaTH OTpPUMaHi
pe3ynbTaTH Ta pOOUTH BUCHOBKH MO0 X HOPMAaJILHOCTI.

Joope (75 - 89). TBepao 3HAaTH MiHIMYM 3HaHb, BUKOHATH YCi 3aBIIaHHS.
[ToxazaTu BMIHHS BHKOHYBAaTM Ta 3axHUIIaTH BCl JabopatopHi pobOoTu B
OoOyMOBJICHHI BHKJIaJjaueM CTPOK 3 OOTPYHTYBaHHSM pIIIeHb Ta 3aXOMIB, fKi
3alpONOHOBAHO Yy poOoTax. Bmitm mparmioBaté 3 pI3HAMH TUIIAMHA aHTEH,
Opl€EHTYBaTUCS B iX mapaMerpax Ta CaMOCTIHHO MPOBOJUTH BUMIPIOBAaHHS, Ha
OCHOBI SIKMX aHaji3yBaTH pIBEHb Ta SKICTb BUIIPOMIHIOBaHHS, JaBaTH
peKOMEeHJaIlli II0A0 TOKpAIEHHsS HAMpaBJIEHUX BIACTUBOCTEH aHTEH Ta
dbopMyBaHHS CIPSMOBAHOTO BUIIPOMIHIOBAHHS. BMITH MPOBOIUTH PO3paxyHKHU
OCHOBHHX TIapaMeTpiB pajioiHii (MHOXKHUK OCJIa0JeHHS, BTPATH, MOTYXHICTD),
OILIIHIOBATH OTPUMAaH1 pe3yabTaTH Ta pOOUTH BUCHOBKHU IIOJI0 IX HOPMAJILHOCTI, Ta
3aCTOCOBYBATH iX Mpu NMOOYAO0BI paaiofiHIA Ha MaIli 3a JOIMOMOTOI0 CHEI1aJbHOTO
nmporpamMHoro 3abesnedeHHs. BMiTu po3B’s3yBaTu iHTEpQEpeHIiitHi popMynu Ta
3aCTOCOBYBATH iX Il BU3HAUYEHHS THUIYy Ta XapaKTEPUCTUK pPaJioTpac, BMITH
OyayBaTH paJl0MiHil 3 3aJTaHUMHU [TapaMeTpamMu.

Bigminno (90 - 100). [ToBHO 3HaTH OCHOBHIM Ta JI0JIATKOBUI MaTepiaj. 3HATH
yci temu. OpieHTyBaTHCs y MiAPYYHHKaX Ta MoOciOHHKaX. be3nomMuikoBo
BUKOHYBATU Ta 3axuUIIaTH BCl JjabopaTopHi poOOTH B 0OYMOBJICHHI BHUKJIaJadyeM
CTPOK 3 JOKJAJAHUM OOIPYHTYBaHHSAM pIlIEHb Ta 3aXOAiB, SIKI 3alPOMOHOBAHO y
poboTrax.

IMoJsiTHKa HABYAJIBHOIO KypCY

BinBinyBanns 3ausitb. Perymsmis npomyckiB. [HTepakTUBHHI XapakTep
Kypcy mnependadae oOOB’SI3KOBE BIJIBIAYBaHHS IPaKTHYHHX 3aHATH. 3100yBadyi
OCBITH, $IKI 3a TIEBHUX OOCTaBUH HE MOXYTh BIJIBIIYyBaTU MPAKTHUYHI 3aHSTTS
pEryJsipHO, TOBHHHI MPOTSATOM THXKHS Y3FOJAMTH 13 BHKJIamadyeM Tpadik
IHAMBITYaJIbHOTO BIANPALIOBaHHA MPOMYLIEHUX 3aHATh. OKpemi NpoIyIIeHi
3aHATTS MaroTh OYTHM BIANpalbOBaHI HAa HAMOIMXKYIM KOHCYJBTALli MPOTITOM
TUXKHS MICHS 1X TPOIycKy. BiampaitoBaHHsl 3aHATh 31MCHIOETBCS YCHO Yy (popMi
criBOeciiM 3a MUTAHHSAMHU, BUSHAYEHUMH TUTAHOM 3aHATTA. B okpeMux Bumaakax
JIO3BOJIIETHCSL  MMCHMOBE  BIANPAILIOBAaHHS MPOMYIIEHUX  3aHATh  IUIAXOM
BUKOHAHHS 1HAUBIIyaIbHOTO MUCHhbMOBOTO 3aBJaHHS.

JloTpUMaHHSI BUMOI akKajeMiuHoi 100pouecHOCTi 3700yBayaMu OCBITH
M 4Yac BHUBYEHHSA HaB4YajdbHOI aucruiuniad. [lim yac BHMBYEHHS HaBYAILHOI
JUCHMIUTIHM  3700yBaul OCBITM MAalOTh JOTPUMYBATHCS 3arajbHONPHUIHATHX
MOpPAJIbHO-€TUYHUX HOPM 1 TPaBWI  TOBEAIHKH, BHMOT  aKaJEeMIYHOl
nobpouecHocTi, mnepenadavenux [lonoxkeHHAM TIpo akageMidyHy JOOPOUYECHICTH
HamioHanpHOr0  a€pOKOCMIYHOTO  YHIBEPCUTETY «XapKIBCbKUM  aBiallliHUMN



THCTHTYT» (https://khai .edu/assets/fil es/pol ozhennya/pol ozhennya-pro-
akademichnu-dobrochesnist.pdf). OuikyeTbes, mo poOoTH 3100yBadiB OCBITH
OyIyTh 11X OpUTIHAJBHUMH JOCHIKEHHIMH a00 MipKyBaHHSIMHU. BiJCyTHICTh
nocujiaHb Ha BHUKOPHUCTaHI JDKepena, ¢GaOpuKyBaHHS JKepes, CIHCYBaHHS,
BTpy4YaHHs B poOOTYy 1HIIKX 3700yBayiB OCBITU CTAHOBJISATH, aJlc HE OOMEXKYIOTh,
NPUKJIATd  MOXKIUBOI —aKajgeMiuHOi HeAoOpodecTHOCTI. BusBieHHS o03HaK
aKaJeMigyHOT HEJIOOpOYeCHOCTI B MHUCHBMOBIM poOOTI 3700yBavya OCBITH €
MiJCTaBOIO JUIs 11 He3apaxyBaHHs BUKJIaJadeM He3aJIeKHO BiJ MacuITaliB miariaty
9u oOMaHy.

Bupimennss koH@uiktiB. Ilopsmoxk 1 mpouenypu BperyiarOBaHHS
KOH(JIIKTIB, MOB’I3aHUX 13 KOPYNIIIHHUMH JiSIMHU, 3ITKHEHHSIM 1HTEPECIB, PI3HUMHU
dbopmMamMu TUCKpHUMIHAIl, CEKCYalbHUMHU JOMAaraHHSIMH, MiKOCOOUCTICHUMH
CTOCYHKAMH Ta IHITUMHU CUTYAIlISIMH, 1110 MOKYTh BUHUKHYTH ITiJl YaC HaBYaHHS, a
TAaKOXX TpaBWIa ETUYHOI TOBEAIHKA perjaMeHTyroThcsi KojexcoM eTHdHOl
noBeAiHKM B HarioHanbHOMY aepOKOCMIYHOMY YHIBEpCUTETI «XapKiBChbKUM
aBiariianii incTuTyT» (https.//khai.edu/ua/university/normativna-baza/ustanovchi-
dokumenti/kodeks-etichnoi-povedinki/).

10. MetoauuHe 3a0e3ne4yeHHs

1. Antenu ta npuctpoi HBY [Enextponnuii pecypc] : HaB4. moci6. a0
1a6. mpaktukymy. ¥ 2 4. U.2 / O. B. Toupkuii, B. B. Haymenko. — Xapkis : Hari.
aepoOKOCM. YH-T «XapkiB. aBiall. iH-T», 2017. — 72 c.

2. Antenu Ta npuctpoi HBY [Enextponnuii pecypc] : HaB4. moci6. 10
71a6. mpaktukymy. ¥ 2 4. U.1 / O. B. Touskuii, B. B. Haymenko. — Xapkis : Harr.
aepPOKOCM. YH-T «XapkiB. asiail. iH-T», 2019. — 82 c.

3. PosnoBcromkenHss  panioxBuwib [EnexkTpoHHuil pecypc] :  KOHCIL
nekmit B. O. IlleseneB, H. B. Koxemsikina. — XapkiB : Hai. aepokocM. yH-T
«XapkiB. aBiail. 1H-T», 2023. - 116 c.

4. Kadenpa inpopmauiitHo-koMyHiKamiitHux TtexHosorid iM. O.0.
3enencekoro  (Ne  504) [Enexktponnuii pecypc] / Pexum  pocrymy:
http://k504.khai.edu

5. Enextponnuii pecypc HaykoBo-Texniuna 6i0miotexa HarrionansHoro
ACpPOKOCMIYHOTO  YHIBEpPCUTETY  «XapKiBChbKUW  aBIalllMHUM  1HCTHTYT»
https://library.khai.edu

6. BipryanpHe HaBuanbHe cepenoBuine HarioHaAIBHOTO aepOKOCMIYHOTO
yHiBepcUTeTy «XapKiBChbKHiA aBiariitauii inctuty™» https://mentor.khai.edu

[TocunanHss Ha  Kypc Yy  cuUcTeMl  JUCTaHIiiiHOro  HaB4aHHS  MeHTOp:
https://mentor.khai .edu/course/view.php?d=10028



https://khai.edu/assets/files/polozhennya/polozhennya-pro-akademichnu-dobrochesnist.pdf
https://khai.edu/assets/files/polozhennya/polozhennya-pro-akademichnu-dobrochesnist.pdf
https://khai.edu/ua/university/normativna-baza/ustanovchi-dokumenti/kodeks-etichnoi-povedinki/
https://khai.edu/ua/university/normativna-baza/ustanovchi-dokumenti/kodeks-etichnoi-povedinki/
http://k504.khai.edu/
https://library.khai.edu/
https://mentor.khai.edu/
https://mentor.khai.edu/course/view.php?id=10028

11. PexomenaoBaHa Jiiteparypa

ba3osa

1. Inpaunskuit JI.A., Ciopyk JI.B., lllep6buna O.A. Antenni npuctpoi: Hasu.
nocionuk. — K: HAY, 2018. - 200 c.

2. €nizapenko A.O. Mogeni MOMUPEHHS PagioXBUIb Yy KaHaldaX PyXOMOTO
pamio3B’sizky. — X .. YkpAY3T, 2017. - 55 c.

JlomomizkHa

1. bonmapenko .M. Mikpoenektponika HBY. Y. 1. Exementn Ta mpuctpoi
HBUY tpakty: HaBu. noci6nuk st cryaentiB BH3. — Xapkis: XHYPE. — 2017. —
152 c.

12. Indopmaniiini pecypcu
1. MixHapoHu cOr03 eIeKTpo3B’s13Ky [EnekTponnuit pecypce] / Pexum
JTOCTYyITy: WWW.itu.int
2. 3akoHomaBCTBO YKkpainu [EnextponHuit pecypc] / Pexum nmocrymy:
https://zakon.rada.gov.ua/laws/main/index

3. 3. VYkpalHChKHMIl JepKaBHMA WEHTp pajaiodactor [EnexrpoHHwmit
pecypc] / Pexxum moctyny: https.//www.ucrf.gov.ua/ua
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