BIAT'YK
odiLiMHOro OMOHeHTa Ha AucepTaLiiHy podoTy
Kozauyka Makcuma AnapiiioBruua
Ha TeMy «llepenaBajibHUi MOJIYJIb MIKOCEKYHJIHUX IMITYJILCIBY,
npejcTaBieHy Ha 3100y TTs cTyneHs gokropa (inocodit
B rajysi 3Haub 17 «EnextpoHika Ta TejseKxoMyHiKailii
3a crietianbHicTio 172 «TenekomyHikalii Ta pajgioTexHikay.

AKTyaJIbHICTb TeMU AUcepTAaLil.

B nuceprauii  po3risgaloThCs  BaXIJIMBI - acrnekTu  (pOpPMYBaHHS  IMIYJbCIB Y
MIKOCEKYHJIHOMY Jliana3oHi JOBXKHH IMIYJbCIB, SIKI MalOTh LIKPOKE [MMOLWIMPEHHS Yy
PI3HUX CHUCTEeMax, HaNpUKiIal y 3B’s3Ky Ta pajioyiokaiii B rirarepleBomy ianasoHi
4acToT. Hespaxkaioun Ha A0BOJII AOBry ICTOPIHO PO3BUTKY LILOIO HAMpsIMy, FOJIOBHOMO
MpoONAEMOI0  3alIMIIAETLCS  BIACYTHICTh 3arajibHOrO pillleHHS! K AKTHBHOI YacTHHH
PEHEpYBaHHs [OCIHIJIOBHOCTEH IMMYJbCIB MIKOCEKYHHOTO jiianasy, TaK | MachuBHUX
PE30HAHCHUX CTPYKTYpP Ta aHTEeH BIAMNOBLAHOrO Jiana3oHy, TOOTO repexijl Ha IHLKWH
piBeHb OyAb-SKOTO MapaMeTpy MOKe MOTpeOyBaTH CYyTTEBOT 3MIHU sIK ejieMeHTHOT 6asH,
KOHCTPYKTHBHUX PIlLEHb Ta HaBITh KOHLEMLIT M00ya0BU NpUCTPOiB. Tomy po3podKa
KOMITJIEKCHHUX PILLIEHb ISl MPaKTUUYHOIO 3aCTOCYBaHHS Yy LIl ranysi € akryalbiolo
3ajauero.  30epiraloTh  aKTyalbHICTh 3aj@adyi  TEOPETHUHOro OMMCY [POLECIB B
HAALMPOKOCMYTIOBUX CUCTEMAaX, MOJEIIOBaHHS poOOTH AaKTUBHUX Ta [acHBHHX
npuctpoiB HaaBucokux uactor (HBY) 3 Oinbmioro TOUHICTIO ANisl ypaxyBaHHs K
MiABULLIEHUX TEXHIYHUX BHUMOI Tak 1 HOBOI ejJeMeHTHOI 6Ga3u Ta HOBMX Marepiajis. |
3aBXKAM € aKTyaJlbHUMM po3podka HOBUX KOHCTpyKUiM npuctpois HBY rta ix
€KCIepUMEHTallbHE A0C/I/KEHHs. B poGoTi, 1110 po3TisiiaeThes, BCi Lli KOMIMOHEHTH
AKTyallbHOCTI MPUCYTHI, SIK MPOBEICHHS BIAMOBIHMX JIOCHI/KEHD Ta 1X y3arajibHEHHS Y
HayKOBHUX poboOTax.

Ta HOBU3HH.

HayxkoBa HOBHM3HA pe3ynbTaTiB AUCEPTALIHHONO — JIOCHIJUKEHHS  1oJsirae B
HACTYMHOMY: pPO3po0JeHO HOBY KOHCTPYKILIIO T[eHepaTopy [BOMOJspHUX [aycoBux
IMIYJILCIB 3 ammiTynoto jo 10 B Tta mwmpunoto 6iu3bko 140 HE Ta 3MIHOIO 4acTOTOLO
MOBTOPEHHs MErarepLeBoro Jiana3zoHy; yA0CKOHAJICHO KOHCTPYKILIIO MjiaHapHOT aHTEeHH
ciMelcTBa aHTeH BiBanpji, sKka Mae eJNeKTPUUHI Ta KOHCTPYKTHUBHI [epeBaru vy
3alpoNOHOBAHO Jllana3oHl 4acToT Ta BIAMOBIJHOMY MPU3HAUEHHI; €KCrepUMeHTalbHO
epeBipeHo 3acTOCYBaHHs PO3POOJEHUX I'eHEpaTopa Ta aHTEHH Y LMPOKOCMYTOBOMY
panapi 3 Bepu(piKoBaHO BIAMOBIAHICTIO TEXHIYHUM YMOBAM.

OOrpyHTOBaHICTL | JIOCTOBIPHICTL OTPUMAHMX PE3YJABLTATIB  [ATRBEPIIKYETHCS!
KOPEKTHUM BHKOPUCTAHHSIM Cy4YacHUX METOMAIB Teopil Ta MOACNIOBAHHS (PI3MKO-



GJIEKTPOHHUX Ta EJIEKTPOAMHAMIUHUX XaPAKTEPUCTHUK PajiOTeXHIUHUX TPHUCTPOIB
HaJBMCOKMX YacTOT. AJEKBATHICTbh PO3POOJICHUX KOHCTPYKLINH Ta X Mpaue3laTHICThb
MIATBEPAKYIOTCS  €KCIEePUMEHTAbHUMH  JIOCHIUKCHHSIMU 3 BHKOPUCTAHHSM
BIAMOBIJIHOTO PajlioBUMIPIOBATIBHOIO 00JIaIHAHHSI, JOTPUMAHHIM METOJMKN OTPUMaHHSI
JOCTOBIPHUX pe3yJIbTaTIB, Ta BIJAMOBIIHICTIO €KCIIEPUMEHTANBLHUM PE3YJibTaTaM IHIINX
HAYKOBLIB. B excriepuMenTanbHUX A0OCIDKEHHSIX HABEJIGHO KOMIIIEKC MapamMeTpiB, siKi
BMMIPIOBAINCD, 1110 MIATBEP/UKYE MOBHOTY, Ta JOTHYHOIO MIPOIO X JIOCTOBIPHICTb.
Omxe, B aucepraliiHiii poOOTI TmocTaBieHe HAyKOBe 3aBJaHHs BUKOHAHO
MOBHICTIO, 3/100yBay MOBHOK MIPOIO OBOJIOJ/IB METOJIOJIOTI€10 HAYKOBOT JislIbHOCTI.

Ouinka 3micTy auceprauii, Tl 3aBeplwieHicTb Ta AOTPUMAHHST NPUHUMIIIB
aKaleMiuHOT 100poUecHOCTI.

Y nepuwomy po3aijii NpoBeAcHO aHAJITHYHUMN OrJisg] HayKOBMX MyOsikauii 3a
TeMoto poboTH. [lpoaHarnizoBaHo pi3HI METOIM OTPUMAHHS TMIKOCEKYHHUX IMIMYJbCIB,
BIANOBIAHI CXEMOTEXHIYHI peanizauii Ta pO3MASIHYTO MNpUHLMI Al Jioxy 3
Hakonu4ueHHsaMm 3apsiy (JIH3 abo SRD — step recovery diode), sikuii notim 0yJs1o o0pano
Y SIKOCTI eleMeHTY (POpMYBaHHS YJILTPAKOPOTKUX IMITYJILCIB.

Jpyruii po3fiji NpucBSYEHO PO3IJISIAY Ta €JIeKTPOJMHAMIYHOMY MOZAEIIOBaHHIO
HAALIMPOKOCMYI'OBOI aHTEHU 3 BUMOTaMHU €JIEKTPOMATrHITHOI CUMETPIl Uil 3MEHILEHHs
KpocronsipizauifHoro  BUIpOMiHIOBaHHs.  PosrnsHyto auTenu  BiBanbai  pi3HOI
KOHCTPYKLIT 3 ypaxyBaHHsIM KOHCTPYKUIT OamyHa JUisl  Y3rOJDKEHHsI aHTCHH 3
CTaHAAPTHUM (PiAEpOM Ta reHepaTopoM IMIYNbCIB (TpaHcMiTEPOM). 3MiHa reomMeTpil
AHTEHW J103BOJIMJIA OTPUMATH 3a pe3yJibTaTaMu MOJIetoBaHHs y cmy3i dactor Bia 0,5
[T no 8 I'T' koediuieHT cTOAYOT XBUIII HAMPYTH MEHIIIe 2.

[IpoBeeHo MopiBHsIHHS Pe3yNbTaTiB MOACIIOBAHHS JIJIsl AHTEH PI3HUX KOHCTPYKLIH
Ta eKClepUMEeHTallbHe BUMIPIOBAHHS MapaMeTpiB OAHIET 3 PO3MJISHYTUX KOHCTPYKLIN 3
PI3HUMM THIAMM CXEM JKUBJIEHHs, OTPUMAHO 3aJ0BUIbHY BIJAMOBIAHICTL pe3ylibTaTam
MO/JIEJIIOBAHHS.

Hoeum y pozoini € nosa xoHcmpyxkyis nianapHoi HAOUWUPOKOCMY2080T AHMeHU md
pesyibmamu il ekCnepumeHmanrbHo20 00CAI0NCEHH L.

Y Tperbomy po3aijii npoeaeHo po3poOKy KOHCTPYKLIM JBOX TIeHepaTopiB
MIKOCEKYHJIHMX  IMIYJbCIB, SKi € 3aKiHYeHMMM KOHCTPYKLs, L0 MOXKYThb
3aCTOCOBYBATUCSl Yy TEXHIUHIA CUCTeMi, HANpUKIam, sK Yy JAMCepTauiiHid pobdoTi, y
HaALIMPOKOCMYroBoMy pajdapi. ['osoBHMM nJji oTpuMaHHsS MeETH pPoOOTH Yy LHX
KOHCTPYKLIsIX € cxemMa (POpMyBaHHs MIKOCEKYHIHUX IMIYNbCiB OAHIET Ta [ABOX
MOJIIPHOCTEH, sAKa BKJIKOYAE cxemy (OpMyBaHHS BXIJIHOrO IMIyJbcy (zpaiBep), Ta
BIANOBIAHY €JEeKTPOJAMHAMIUHY CHUCTEMY, B Ky BKjtodeHo JH3, mns dopmysarms
IMIyJIbCY 3 MOTPIOHMMHK MapaMeTpamu JIOBKMHKM Ta aMIUITyad. J1ojaTKoBO B CUCTEMY
BKItOveHi aioau LLIoTTki [uist 3a0e3rneveHHs cTajiuxX yMoOB (OpMYyBaHHs YJIbTPaKOPOTKHX
iMnyJibeiB. OaHa 3 cxeM [103BoJisie  (DOPMYBATH YHINOJAPHI rayCcoBi IMMYJNbCH |



MOHOLMKJIOBI TayCOBI IMITyJIbCH, SIKI BIJAPIZHSIOTHCS XapakTepoOM CIEKTPY BHXIAHOIO
CHTHaNy 1 JIO3BOJISIIOTH Kpalle 3aJ0BOJILHATH YMOBAM BUKOPUCTAHHS reHepaTopis, LLO
pO3pOOJIeHI.

IHIIA KOHCTPYKIIisE CTOCYEThCsI TeHepallil pO3HECEHUX TrayCOBHX IMIMYJbCIB, LLO
J103BOJISIE€ TIABUILMTH PiBEHL BHUXIAHOrO CHUTHANY, OJHOYACHO (OPMYIOUM MOTPIOHY
YACTOTHY CMYTY CHEKTPY BHXIJHOMO CHrHaiy, J03BOJSIIOUM Y3TOAMTH 11 31 CMYyTIoto
4ACTOT ~ HAAILUMPOKOCMYTOBOI ~aHTeHW. Y reHepaTopi peajizoBaHa MOMKIIMBICTb
3MIHIOBATH 4acTOTY MOBTOpeHHs iMnyJbeiB Bia | My no 10 MI'u. Takox Taka cxema
J03BOJIMTH MIJABULIMTH HaAIMHICTL reHepaTopa.

Hoeum 'y pozdini € KkoHcmpyKyis eenepamopd 3 pPOIHECeHUMU  GUXIOHUMU
PIBHONONAPHUMU IMIYTbCAMU.

Yersepruii  po3aijl  NPUCBSIYEHO  PO3IMIIsAAY  BHUKOPUCTAHHS  PO3POOJEHHMX
reHepaTopiB Ta aHTEeH Yy LIMPOKOCMYIOBOMY pajaapi [Uisi BH3HAUEHHS [PUXOBaHMX
00’€eKTIB, MOKa3aHO, IO PO3pOOJeH]I MPUCTPOI BIATOBIAAIOTH BUMOram Ajist oOya0BH
TaKUX PaJlOTeXHIYHUX CHUCTEM, 3JaTHHUX 3 JOMNOMOIOK MOJAAJbIIOT MareMaTH4HOL
00pOoOKM IIeHTU]IKYBATH MPUXOBaHI 00 €KTH, sIKi 3/aTHI BIOMBATH €JIEKTPOMArHITHI
XBUJIL.

Hoeum y pozdini € mexniuni napamempu po3pobieHux anmex 3 021510y Ha IX

MODICTIUGE 3ACMOCYBAHHS Y PAOAPHITI CUCEMI.

3a cBOIM 3MICTOM JuceprauiliHa poborta 3100yBaya Kozauyka M. A. MOBHICTIO
sianosinae Cranpapty BUILOT OCBITH 3i creuianbHocti 172 «TenekomyHikauii ta
pazioTexHika» Ta HanpsMKaM JIOCHDKEHb BIAMOBIJIHO JIO OCBITHBOT MpOrpamMu
TenexomyHikallii Ta pagioTexHika.

Jucepraliiiina poOoTa € 3aBepIIeHOI0 HAYKOBOIO MPAaIelo 1 CBIIUNUTD PO HasiBHICTh
OCOOMCTOr0O BHECKY 3700yBaua y HayKOBHUU HarpsiM «iH(opmallidHi Ta KOMYHIKaLiHI
TEXHOJOr», KOHKPEeTHIIle — «CTBOPEHHS HOBHUX | YJOCKOHAJCHHSM HasiBHUX
pafloTeXHIYHUX CUCTEMY.

Po3rasHyBLIM 3BIT OJIIOHOCTI 3@ pe3ysbTaTaMu MepeBipKu JucepTaiiinol podoTH
Ha TEKCTOBI CMIBMaJiHHs, MOXHA 3pOOMTH BHCHOBOK, IIO AucepTaliiiHa poboTa
Koszauyka Maxcuma AnnpiiioBuua € pe3ybTaToM CaMOCTIHHKX JOCHIPKEeHb 3/100yBaya |
He MICTUTb eJleMeHTIB (anbcudikaii, kKoMmnisiil, pabpukalil, naariaTy Ta 3ano3uueHs.
Bukopucrani izel, pe3yabTaT | TEKCTH (HILKUX aBTOPIB MAOTh HaJICHHI MOCHIIAHHS Ha
BIANOBIJIHE JuKkepeso. ToOTo nopyieHs akageMiuHol 106poUecHOCTI HeMae.

Moga Ta cTH/Ib BUKJIAJEHHS Pe3YJbTaTiB

Jlnceprauiiina poOora HanucaHa yKpaiHCHKOIO MOBOI0. TekcT HamnucaHo sICHOIO,
3pO3yMIJIOI0  MOBOIO, [apamMeTpu TEKCTY BIAMOBIAAOTL TexHiuHik JiTeparypi,
TEPMIHOJIOTisE  BUKOPUCTOBYETLCS  BIPHO, JeAKl aHriUM3MKU  BUIpABHAHI  CEHCOM
AOCIIJKEHHs! Ta HOTO MPAaKTUUHOIO HALLIJIEHICTIO.



Juceprauiitna pobora odopmiieHa BiMOBIIHO 10 BUMOr Hakazy MOH Ykpaiuu Bij
12 ciunga 2017 p. No 40 «l'Ipo 3aTBepakeHHst BUMOT 10 O(OPMIIEHHS JUCEpTALLiD.

OnpuiogHeHHs1 pe3yabTaTiB qucepTauiiinoi po6oTu
HaykoBi pe3ynabTatu nuceprauii BucBiTneHi y 12 HaykoBux nyOGmikarisx

-~

3n00yBaua, cepejl SIKMX: 3 CTAaTTI Yy HAyKOBMX BHJAHHSX, BKJIOYEHHWX Ha JaTy
Oﬂy'6ﬂiKyBaHHﬂ 10 TIepeiliky HaykoBux (axoBux BuaaHb YKpaiHu; 3 crarrti y
MeploJMUHUX HayKOBUX BMJAHHSX, MpoiHaekcoBaHux y Gazax nanux Web of Science
Core Collection ta/abo Scopus, 3 sikux 2 crateil y BUIAHHSX, BiJIHECEHUX 10 TPETHOIO
kapTuito (Q3) BianosiaHo fo knacudikaiii SClmago Journal and Country Rank a6o
Journal Citation Reports.

Takox pesynbratu auceprauii Oynu anpoboBaHi Ha 8 HayKoOBHX (axoBuX
KOH(epeHLlisx. _

HaykoBuii piBeHb myOnikalii BiAIOBiAa€ MpU3HAUYEHHIO KOXKHOT my6uikatii, cTaTTi
Ta JIOTOBIJI 3 BUKJAICHHSM pe3yJibTaTiB AMCEPTALiHOro AOCHIIKEHHS HarnucaHi Ha
BMCOKOMY HayKOBOMY piBHI, 3 JOTPUMAHHSIM NPUHLIKITIB aKaaemMiuHoi A100pOUYECHOCTI.
Koxna crarrs npeseHTye 3akiHUeHE HAayKOBE JIOCHI/DKEHHS KOHKPETHOI HAayKOBO-
TEXHIYHOT 3ajaui, TemaTuka nyoJikaiiiii Bianosigac Temi guceprauiinol poboTH.

Takum 4yMHOM, HAyKOBI pe3ynbTaTh OMNMCaHi B AucepTauiiHiid poOOTI MOBHICTIO
BMCBITJICHI Y HAyKOBUX myOsikariisix 37100y Baya.

Heponiku Ta 3ayBaskeHHs 10 AucepTauiiHoT po6oTu.

Haxane, B poboTI € neBHi HEAOMIKU:

I. B nepwomy pozaini Oyjgo 6 OGaxxaHO HaBECTH OIVISiA IO BCIM CKJIA0BUM
auceprauiiHol poOOTH, a He TUIBKM [0 KOHCTPYIOBAHHIO TeHepaTopa
MIKOCEKYHJIHUX IMIyJibciB. HacTuny konkperHux aanux rnpo JIH3 moxHa 6ysno
O nepeHecTH y TpeTiit po3/iia. BifcyTHI BUCHOBKH [0 MIEPLIOMY PO3JITY, B SKHX
3a3BMyuall C(POPMYIIIOETLCS MeTa Ta 3aBIaHHs POOOTH.

2. byno 6 OaxaHo Ha moyaTKy po3iiiB (opmylitoBaTH iX MeTy, 1100 Kparie

PO3KPUTH 1X 3MICT Ta MIClLIe Y TOBHOMY TE€KCTY POOOTH.
. B poboti € pesiki nerounocti y (GopmynoBaHHAX, Harpukaan Ha cTopinii 50

(O8]

«Takuil nigcuiloBau He BUMArae HaJBUCOKOUACTOTHMUX EJIEMEHTIB, 30Kpema,
TPaH3UCTOPIB», X04a MOMepeaHbO OYJIO CKa3aHO MPO IMIYJIbCH TPUBAJICTIO B
OJMHULI-JICCATKH HaHOCeKyH . Tako)X Ha HacTyHHIH CTOpPIHLI Orfsiay He
po3Lur(poBaHi napameTpH, 1110 BXOAATE Y POPMYJIH.

4. Y BHCHOBKax 1o poOOTI HE BKa3aHO SIKOTO THIY HAayKOBa HOBM3HA NPHCYTHS Y
CTBOPEHUX MPUCTPOSIX — PO3BUHEHHSI D0 YJIOCKOHATIEHHSI TeOpIT YW METOJLY.

5. byno 6 OaxaHo mMpoBecTH MATEHTHWI MOLIYK MO TeMaTuili poOOTH, OCKIIbKU
HaBeleHl y nucepTailii po3poOKM MOTEHIINHO MOXKYTh OyTH 3asiBieHl sK
BMHaXxI.



0. B poborti € okpemi HeBnaji abo HE3pO3yMiJli BUCIOBH, UM TEXHIUHWUN KAPrOH
(«cxema po3BeieHay, «eJeKTPUUHOro 00Bicy», «300paxceHa cyma ... iMITyJbCIB,
K1 MOYKHA OTPUMATH 3a J0MIOMOIO0Y ), BTIM BOHH MOOJMHOKI.
Bpakato, 110 BHUCIOBIEHI 3ayBa)KE€HHsI HE € BHU3HAUAJILHUMK 1 HE 3MEHIIYIOTh
3arajibHy HayKoBY HOBW3HY Ta [PaKTUUHY 3HAYMMICTh Pe3yJbTaTiB Ta HE BIJIMBAIOThH HA
MO3UTUBHY OLIHKY AMCEepTaliiHOT POOOTH.

BucnoBok npo auceprauiiiny po6ory

Beaxaro, mo nuceprauiiina poborta 3mo0yBava cTyreHs joktopa Qinocodil
Kozauyka Makcuma AnpmpitioBuda Ha Temy «[lepemaBaibHuit MOIYJb MIKOCEKYHIHMUX
IMIYJIbCiB» BHKOHAHAa HA BHCOKOMY HAyKOBOMY piBHi, He MOpPYIIy€ [PUHLMIIB
aKaJleMIuHOl J0OPOUYECHOCTI Ta € 3aKiHYEHUM HAYKOBMM AOCIIIKEHHSIM, CYKYMHICThH
TEOPETUUHUX TA MPAKTUUHUX PEe3yNbTATIB SIKOrO PO3BSI3yE HAYKOBE 3aBAAHHS, 1O Mae
ICTOTHE 3HaueHHs st rany3i 3HaHb 17 «EjexkrpoHika Ta TejleKOMYHIKaLiT».
JuceprauiiiHa pobota 3a akTyanbHICTIO, MPAKTHYHOK LIHHICTIO Ta HayKOBOIO
HOBM3HOIO [MOBHICTIO BIJINOBIJIa€ BMMOIaM YHMHHOIO 3aKOHOJABCTBA YKpaiHW, 10
nepenodaveHi B n.6 — 9 «llopsiaky npucy/okeHHst cTyneHs J0kTtopa (inocodii Ta
CKacyBaHHsl pILICHHS pa30BOI cCrieliaigi3oBaHOl BYEHO! paju 3akjajy BHIIOI OCBITH,
HAyKOBOI YyCTaHOBM MPO MPHUCYJDKEHHS CTYyIEeHs JA0KTopa (ijiocodii», 3aTBEPIKEHOr0
Ilocranosoto Kabinery Minictpir Ykpainu Bin 12 ciunst 2022 p. No 44,

3n00yBau Kozauyk Makcum AHIPIHOBHY 3aciyroBye€ Ha OTPUMAHHS CTYMeHs
AokTopa ¢uaocopii B ramysi 3HaHb |7 «EjexTpoHika Ta TelekoMyHiKalii» 34
crietianbHicTio 172 «TenexomyHikariii Ta pagioTexHikay.
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