MIHICTEPCTBO OCBITH I HAYKU YKPATHA
HatfioHanphuil aepokocmiunuii yHisepeutet iM. M. €. JKyKOBCbKOTO
«XapKiBCbKHii aBialliiHUH IHCTUTYT»

3ATBEP/IKYIO

[0s10Ba NIpUMaIbHOT KOMICIT
HauioHagsHOro aepoKoCMidHOTO
yHipepcuTery i, M. €.

/K YKOBCHKOTO’, .

\ S

IMPOT'PAMA
BCTYITHOI'O BUITPOBYBAHHS

1St 37100y TTSl OCBITHLOIO CTYTIEHS IOKTOPa dbinocodii
3a OCBITHLO-TTPOGECIHHOIO MPOTPamMoIo

31 crneniaibHOCTI
G5 «EJeKTpOHIKA, €JIEKTPOHHI KOMYHiKaLil, npuaano0yayBaHHs Ta paJIIOTEXHIKAY

(KOa Ta HAHMEHYBAHHs1)

(0CBITHHO-HAYKOBA Iporpama TegexkomMyHiKaLil Ta pagioTexHiKa)

(HaliMEHYBaHH:)

y 2025 poui

XapkiB
2025



BCTVII

Berymue  BunpoOysanus mis  3m00yTTS  OCBITHBOrO CTYNEHS IOKTOpA
diocodii 3a 0CBITHBO-HAYKOBOKO MPOrpamMoro 3i cremmianbHocTi G5 «EneKTpoHiKa.
CICKTPOHHI _KOMYHIKalii, Mpuaago0yayBaHHS _Ta paJioTeXHika» (OCBITHBO-
HayKkoBa nporpama TenexomyHikaii Ta pagioTexHika) BinOyBaeTbCS BiAMOBIAHO
no «llpaBun mpuiiomy Ha HaBuamHs 10 HamioHambHOrO aePOKOCMIYHOrO
yHiBepeutety iM. M.€. XKykoBebkoro « XapkiBChKuii aBiaiiinuii tHCTATYT» B 2025
poti» y (opmi iHAMBIAYaTBHOrO MHCLMOBOrO (haxOBOTO iCIIATY, sAKHii npuiimae
(paxoBa ex3ameHalliiiHa KOMICIs 3 TEBHOI CMeEWiaabHOCTI (OCBITHBOI NpOTrPaMH ),
CKJIaJl AIKOT 3aTBEP/KYETHCS HAKA30M PEKTOpa Y HIBEPCUTETY.

Jlo daxoBoro icnuTy BXOAATH NUTAHHS 32 TEMAMHM:

1. CHTHAJIM [ TTPOLUECCH B PAJIIOTEXHIYHUX CUCTEMAX.
1.1. Teopis curnamis.

1.2. Teopis ki,

1.3. luckpertHi i tnpoBi pagioTeXHIYHI CHCTEMH.

2. CTATUMTHUYHA TEOPIS PAJIOTEXHIYHHUX CUCTEM.

2.1. OcHOBHM TeOpii BUSIBJICHHS CUTHAJIIB.

2.2, Teopis ontumanbHOi (inbTparnii

2.3. Teopist pO3pI3HEHHS CUTHAJIB.

2.4. Teopis po3aILHOCTI CUTHAIB.

2.5. Teopis onTuMaibHOi (inbTparii.

3. TPAKTH IIEPEJAUI €JIEKTPOMAT HITHOI EHEPT 1i
PAIIOTEXHIYHMX CUCTEM.

3.1. Ilutanus 3araapHoi Teopii HBY.

3.2. Hanpamni xuiti ta mpuctpoi HBY.

3.3. AHTEHHI MPHUCTPOI.

4. OCHOBU TEOPII PAJIOTEXHIYHUX CUTEM.,

4.1. di3nuHi OCHOBHU PaaioNoKaLii i pagioHaBirarii.

4.2. BuMiproBadi 1a1bHOCTI, IIBUAKOCTI, TaKyTOBUX Koopauuar B PJIC i PHC.
4.3. da3oBaHi aHTEHHI I'PATH B KYTOMIPHHUX CHCTEMAX.

4.4. Meromm 3axucty Bix 3asaxa B PJIC i PHC.

4.5. Meroaun nacuBHOI paionokartii.

4.6. Keposani 06’ €KTH 1 0COGIMBOCTI CHCTEM Pajlio KEPYBaHHSL.

4.7. KocmiuH1 pagioTeXHIYHI KOMIUIEKCH.

5. OCHOBH TEOPII TEJEKOMVYHIKAII!

5.1. Teopis iHpopMmarii.

5.2. Ilepenaua indopmatiii Mo kaHanax 3B°A3Ky.

5.3. 3aranbHi BiIOMOCTI PO PaiOTEXHIYHI CHCTEMH Iepeaayi 1H(opmarii.
5.4. Cuctemu nepeaavi AMCKPETHUX MTOBIIOMJIEHD.

5.5. Cucremu nepeaavi HEMEPEPBHUX MOBIIOMIIEHb.

Ilepenik nuranb 3a TeMaMu HaBeIEHUH Y pOrpami.



Kpurepii ouiHroBaHHSI 3HAHD

1. Pesynbrar paxoBoro icnuty BusHauaeThes 3a mkanowo Bix 100 1o 200 Gatis.

2. Ex3ameHaliiHuii O11eT CKIIaaeThes 3 TPOX ITUTAHb.

PesynbTar (haxoBoro icnuty po3paxoByeTbes 3a GOPMYIIOH:

80-+k*n, ne k - xinbkicTh GatiB 3a NpaBWIIbHY BIIMOBIIb HA TUTAHHS, T - KUTHKICT

NPaBUJIbHUX BINOBIACH).

3. SIKwo BCTYNHUK OTpuMaB MeHlie, Hixk 100 GajiB, TO BBAkKAETbCA, IO BiH He
CKJIAB 1CTIUT 1 JI0 y4acTi B KOHKYPCI HE J10MyCKAEThCS.



ITuranHst 3a po3aljlaMu Ta TeMaMu

1. CUTHAJIN I TIPOLECHU B PAJIOTEXHIYHUX CUCTEMAX

1.1 Teopis cUrHamiB

300paXkeHHsT CUTHAIIB 3a JONOMOrOK  OPTOrOHAIBHHMX bynkmid. Cnekrpu
curnanis. IlepetBopenns ®@yp’e. PamiocurHamu, BHAM MOIYJISIIII. YacToTH1
CIIeKTPH pajiocHrHaziB. Bumajakosi mpouecw Ta ix 300pawents. JIHCKpeTHE
nepersopenHs ®yp’e. JluckpeTHsauis i BiAHOBIEHHA HEMEPEPBHUX CHIHAIB,
[1IBMKI AITOPUTMH NEPETBOPEHD, MIBHIKE nepeTBOpeHHs Dyp’e.

1.2 Teopist ki

Mogeni pamioTexHiunux ki i mpucrpois. Jlinilini koma. Metoan aHamisy
cralioHapHuX 1 mepexiammx pexumiB. Koma i mpucTpoi 31 3MIHHAMH
napamerpamu. [lapaMeTpuuHe MiICHIEHHs, MEPETBOPEHHS 1 TeHepallis CUrHAJIIB.
Heniniiini koma i mpuUCTpoi Ta MeTOaM iX aHamidy. BumB aeTepMiHOBaHMX i
BUIMAJKOBUX CHMTHATIB HA HEMiHIWHI mpucTpoi. [lepeTBOPEHHS CUTHAMIB 1 3aBal
MpU JETeKTYBaHHi. PamloTexHiuHi cHcTeMH cliiakyiodoro Tumy. CTaTHCTHYHA
JMHAMIKA CITiIKyroumX cucteM. CHHTE3 PAAIOTEXHIUHUX KIJT 1 CHCTEM.

1.3 JluckpetHi i nudpoBi pagiOTEXHIYHI CUCTEMHU

Mertoan aHamizy i CMHTE3y AMCKPETHHUX 1 LU(POBUX PamIOTEXHIYHHX CHCTEM.
[ndposi nepeTBopeHHst 1 (GinbTpallis CUTHAIIB.

MopemoBaHHs  Kijl, TNPUCTPOiB 1 cucteM. MaTteMaTruuHe MOJCIIIOBAHHS
HETIePEPBHUX 1 AMCKPETHUX Tporecis. Yucnosi MeToan Moaemobants Ha EOM.

2. CTATUCTHUYHA TEOPIS PAAIOTEXHIYHUX CUCTEM

2.1 OcHOBU TeOPIi BUSBICHHS CUTHAIIB

AnpiopHi Ta amoctepiopHi BiporimHocTi curHamy. KprTepii BUABJICHHS CHIHAIIB.
BusBICHHA CUTHaly 3 IMOBHICTIO BIJIOMHMM MHapaMe€TpaMH, 3 BHIIAJIKOBUMH
AMILTITYI0K0 Ta HadanbHOK  (aszoro. Kopenamidini  cxeMH  ONTHMaIbHHX
npuiimMaulBs.

2.2 Teopisi pO3pI3HEHHS CUTHAJIIB

[IpaBuno pilieHHs Ta BUPilIyloYa cxema. BiporiaHicTh MOMWIOK 1 MOTEHIIAIbHA
3aBaOCTIHKICT, mpu OiHapHOMY Koal. BuOip HaMKpamoro THIy CHTHAIY.
[TponycKHa CIIPOMOYKHICTh OIHAPHOTO KaHaJly.

2.3 Teopist pO3ALIBHOCTI CUTHAIB

Kpurepiit posainbHocTi. Po3aiibHicTs  pamionokauifHuX —curnaiip. DyHKuis
HeBU3HAueHOCTI. Tijla HEBU3HAYCHOCTI PAMIOIMIIYJICY Ta KOTEPEHTHOI MavKH
pamioiMnysbeiB.  CTHCHEHHsT  IMITy/IbCiB. BHKOPUCTaHHA — paioiMIyIbCIB 3
JIHIHHOK — YACTOTHOK ~ MOAYJALIE Ta  (HAa30MaHIMyIbOBAHUX  IMITYJILCIB.
[IIymomnoaibHi CHrHAIM Ta iX AKOCTL.

2.4 Teopis onTumaipHOl inpTparii



BukopucranHs JTHIAHKUX (QUIBTPIB a8 1OOYIOBH ONTHMATBHHUX (DIIBTPIB.
IMITyJIbCHA Ta YACTOTA XapPaKTEPUCTHKH OMTHMaIbHOrO GutbTpa. CriBBIAHOLICHHS
curHay-imyMm. KgasionrumaneHi ¢iaptpu. OnTuManbHa iHIHA GUIBTpaLis B
JMCKPETHHUX JMHAMIYHKMX cucTeMax. Heminiiina diaptpanis. CTPYKTYpHI CXEMH 1
XapPaKTEPUCTHKH PATIOTEXHIYHKX MPUCTPOIB ONTUMAIbHOI HEeTIHIWHOT (himbTparti.

3. . TPAKTH ITEPEIAYI E€JIEKTPOMATHITHOI EHEPTII
PAIIOTEXHIYHUX CUCTEM

3.1 Iluranns 3aransHoi Teopli HBY

EHepris e1eKTPOMAarHiTHOro noJisi. BiibHI €EKTPOMArHiTHI XBUII AK PO3B° I3aHHSI
OJIHOPiHMX PiBHAHb €IEKTPOAMHAMIKM B PI3HMX CHCTeMax KoopauHat. ITaxinus
MJIOCKOI XBUJI Ha TJIOCKY MEKY PO3NOALTY OZHOPiAHUX cepenouil. CkiH-e(exT,
pedpakiis B HEOJHOPIAHMX CepeIOBHINAX. [I0IUPEHHs PaXlOXBHIIb Y MPHPOAHHUX
yMOBAaX.  BHNOPOMIHIOBAHHsS  €IEKTPOMArHITHUX  XBWIb.  EnemeHrapi
BUIPOMIiHIOBAUl. bIMKHA 1 AabHA 30HU

3.2 Hampsimui xBui Ta npuctpoi HBY

Turm HanpsAaMHUX cucTeM. OCOOIMBOCTI KOHCTPYIOBAHHSA JIiHIA mepeaaul pisHuX
tumiB. Enextpomarnitai pesonaropu. Teopis xin HBY. B3aemni i HeB3aeMHi
npuctpoi HBU. Enementn npucrpois HBU. Tlpunumunu noGynosu 1 MeToaw
POEKTYBaHHs MpHiiManbHO-TiepeaBanbiux npuctpois HBU. Aktusni HBY
mikpoesekTponsi npuctpoi. [Toty:xni HBY npuctpoi Ha BakyyMHUX MpUiaaax.

3.3 AHTEHHI MPUCTPOI

EnemenTn Teopii anteH. [lpmiimManbHa i mepemaBaibHa aHTEHH, iX MapameTpH i
XapaKTEPUCTUKU, TeOpeMa B3aEMHOCTI. AHTEHa B pealbHUX yMoBax. Brms
AMILTITYTHO-(Da30BHX XapaKTEPUCTHK 1 KOH(irypauii amepTtypu Ha OCHOBHI
mapameTpy aHTeH. TWnM aHTeH 1 iX peaii3amis B PI3HUX [lana3oHax XBHUIIb.
TpakTyBaHHs J3€PKATbHUX, PYTIOPHUX, JIIH30BHX Ta IHUIMX aHTCH SK aepPTYPHUX.
CucTeMa OJHO THUIOBHMX BHMIIPOMIiHIOBadiB. TeopeMa MEPEMHOKEHHs JAiarpam.
BararoeneMeHTHI aHTEHM, B3acMomis eneMeHTiB. (Da30BaHI AHTEHHI PELIITKH
(OAP). Ciocobu ckanyBanHs poMeHeM. CHHTE30BaHI anepTypy.

4. OCHOBH TEOPIi PAJJIOTEXHIYHUX CUTEM

4.1 ®i3nuni OCHOBM pajiiosoKailii 1 paaioHasirauii.

Metoau BHU3HAUEHHS KOOPAMHAT 00 €KTiB. XapaKTePHUCTUKH PaaioIoKallHHMUX
uinei. JlanexocsoxuicTs paaionokanii. Kimacudikauis PJIC.

4.2 Bumiprosaui gagbpHocti 1 mBuakocti 8 PJIC 1 PHC

MeTtoau BUMIpPIOBAaHHS AAJbHOCTI 1 mBHAKOCTL. CTEXKHI BUMIPIOBadl JaJabHOCTI i
muakocti. Lludposi BumiproBaui gampHocTi B iMmymecHux PJIC 1 PHC.
JloTUIepiBChKMIA BUMIPIOBAY IIBHIKOCTI 1 KyTa 3HECEHHS MOBITPSAHOIO Cy/IHA.

4.3 Bumiprosaui KytoBux koopaunat B PJIC 1 PHC



MeToan BUMIPIOBAHHS KyTOBHMX KOOpAMHAT. CTexKHi BUMIPIOBAUl KyTOBHX
KOOP/IUHAT.

4.4 da3oBaHi aHTEHHI rpaTH B KYTOMIPHHX CHCTEMAX.

CHHTE3yBaHHS PO3KPUBY MPH 00KOBOMY 0030pi.

4.5 Meroaum 3axucry Bia 3aBax B PJIC i PHC. 3aransui BIJIOMOCTI PO METO/IH
3axucTy Bix 3apaj. Cenexuis pyxomux wineit. Kommercaris 3aBaj.

4.6 Metonu macuBHOT pamionokanii

3aranbHi BIZOMOCTI PO METOM 3axucTy Bia 3aBan. Cenexiis pyXoMHX mijiei.
Komnencaris 3aBaz.

4.7 KepoBaHi 00’ €KTH 1 0cOGIMBOCTI cHCTEM panioKepyBaHHs.

Knacuoikanis cucrem pamio kepyBaHHs. Cucremu paniotenenasenenns. CucreMu
camoHaBe/leHHs. CHCTEMH KOMaHIHOTO pajio kepyBaHHs. CHCTEMH aBTOHOMHONO
pazio KepyBaHHS.

4.8 KocMiuHI pafioTeXHI9HI KOMILIEKCH.

OpraHizanis =~ KOCMIYHMX  PamiOTEXHIYHMX  KOMILIEKCIB. CynmyTHHKOBI
paaloHaBIramifHI KOMITJIEKCH.

5. OCHOBU TEOPIi TEJIEKOMYHIKAIIT

5.1 Teopis inpopmauii

Kinbkicts inopmarii ta ii mipa. Exrponis sx Mipa HeBU3HAueHOCTI. KinbkicTh
IH(opmallii NpH nepenaui IMCKPETHUX CHIHATIB 3a YMOBHU 3aBaa. Entponis
Oe3nepepBHUX PO3MOALTIB.

5.2 Ilepenava indopmattii o kanamax 3B SI3KY

Ilepenaua indopmarii no kananax 3 sasamamu. Kanan wis nepegadl TUCKPETHUX
CHTHAJIIB 32 YMOBH BIICYTHOCTI 3aBa. [IpornyckHa cripoMoXkHICTE AUCKPETHOTO
kanany 3B's3ky Ge3 3aBan. IlIBuakicTs mepemaui iHopmanii mo auckpeTHOMYy
KaHalmy 3B'SI3Ky 3a yMOBHM 3aBaj. Haamipricts Ta ii KilbKicHe BU3HAYCHHS.
Konysannsa mnosizomsiens. [leprua Teopema [lleHHOHA O KOXyBaHHA 332 YMOBH
BiacyTHOCTI 3aBax. Teopema IlleHHoHa 06 ONTHMAJIbHOMY KOJYBaHHI 32 yMOBH
3aBaj. IIponyckna cnpomoxuicTs Ge3nepepBHUX cHUrHAIB,

5.3 3aranpHi BIZOMOCTI PO pamioTEXHIYH] CHCTEMH nepenaul indopmanii
XapakrepucTuka 1 knacugikauis. OcHOBHI nonosxenus PTC II. Indopmariiini
xapakrepuctuku PTC T1I.

5.4 Cucremu miepenaui AMCKPETHNX MOBITOMIICHS

Bubip curnanis B cucremax mepenaui JAUCKPETHUX mnoBlaoMiIeHb. Criocobu
NPUAMAHHS [BIHKOBHX CHIHANIB Yy KaHAIaX 3 MOCTIHHMM rapaMeTpamu.
[lpuiimanns curHamiB y KaHamax 3 MOCTIHHHMU napamerpamu. [lpuiiManHs
CUTHAJIIB Y KaHalaX 3 BHUMAIKOBHMH napamerpamu. KoayBaHHS y cucremax
rnepeaayl IMCKPETHUX MOBIIOMITEHD.

5.5 Cucremu niepeayi HenepepBHUX MOBITOMIICHE



Bubip curnanis y cucremMax nepenadi HerepepBHUX nosijgomieHb. MeToau
npuitMaHHs MoBigoMieHb. CHCTEMH 3 IMITYJIBCHOKO moysiiero. Lludposi meToaun
repesayi i puiiMaHHs HermepepBHUX MOBIIOMJICHb.
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