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IMOybCHI  HaIIIUPOKOCMYTOBI  CUTHAJIM JIOCHTh TEPCIIEKTHUBHI d4epe3 0e3id  CBOiX
BJIACTUBOCTEH, IO JO3BOJISIIOTH Yy TIEPCIEKTHBI CTBOPUTH «HOBY» paJiOTEXHIKY 1 CHCTEMHU
TEJICKOMYHIKalllii 3 paHille He peali30BaHMMHU BJIACTUBOCTSAMHU. BpaxoByrouuW MOCTIHHO
3pocTarunii AeIiUT pagioyacTOTHOTO PeCypCy Ul TPAAULIMHUX CUCTEM TEIIEKOMYHIKAIlIH, M0 €
OCOOJIMBO aKTyalbHUM Ui PYXOMOI Ta CYHNyTHHUKOBOI CIyX0, BUKOPHCTAHHS IMIYJIbCHUX
HA/IIIMPOKOCMYTOBUX CHTHAJIIB € YU HE €IWHOI0 MOXKIIHUBICTIO CYTTEBO WIAHATH CyMapHY
HIBUJKICTh Pajio3B’si3Ky, 1 B Takuil crnocid 3abe3meunTH 3pocrarodi norpedu cycmiabeTBa. Ciif
3a3HAYUTH, IO CyYaCHHUN PO3BHTOK MIKPOIPOIECOPIB Ta €IEMEHTHOI 0a3u CTBOPIOE MEPEIyMOBU
JUIsL CTBOPEHHS DPI3HOMAHITHMX CHCTEM 3B’SI3Ky Ha OCHOBI IMIYJIBCHUX HAAIIMPOKOCMYTOBHUX
CUTHAJIIB.

B po60Ti po3BUHYTO TEOPII0 HEEHEPTeTUYHOTO MPUIOMY IMIYIBCHUX HAIIIHPOKOCMYTOBHUX
cuHamiB. Ha ocHOBI oTpuMaHHX pe3yibTaTiB CHOPMOBAHO CTPYKTYpPY IpHiiMaya CHTHATIB JAHOTO
TUIy K KJIIOUOBOTO €JeMeHTa KaHany nepenadi iHdopmanii. [ToOynoBaHo iMiTaniiHy MOJAETH
KaHaJIy 3B’S3Ky 3 BHKOPHCTAHHSAM IMITYyJIbCHHX HAQAIIMPOKOCMYIOBHX CHTHaNiB. OTpHUMaHO
TEOPETUYH] OI[IHKM TPOMYCKHOI CHPOMOXHOCTI TaKOro KaHaJly Ta BH3HAYEHO ONTHUMAJIbHY
BEIIMYMHY Yacy IHTErpyBaHHS y MpuiiMadl. 3M1ACHEHO IMITaIlliHEe MOJEIIOBaHHS CYITyTHUKOBOTO
KaHaJly 3B’S13KYy, 110 BHMKOPHCTOBYE IMIYJIbCHI HAJIIMPOKOCMYTOBI CUTHAJIM, MJS BUIAAKY
HU3bKOOPOITANBHOIO CymyTHUKA. OTpUMaHO OLIHKM BUIPOMIHIOBAHOI MOTY>KHOCTI Ta HEOOX1JIHOI
aMIUTITYM IMIOYJIbCY Ha BXOJI NMpHiiMada as 3a0e3nedeHHs 3B’A3Ky. 3alpoloHOBAaHO MiIXix 110
peaizarii CymyTHUKOBOTO KaHAIy 3B’S3Ky 3 BUKOPHUCTAHHSM IMITYJIbCHHUX HAIIIHPOKOCMYTOBUX
CUTHAJIIB JJIsl BUIAJIKY TI€OCTalllOHAPHOTO CYMyTHUKA. BHUKOHAaHO pO3paxyHOK €HEpreTHYHHX
napaMeTpiB  Takoro KaHaly 3 YypaxXyBaHHSAM aJMIHICTpaTUBHHX OOMEXEHb Ha CIEKTp
Ha/IIIMPOKOCMYTOBOro curHaiy. IIpoBeaeHo po3paxyHOK Ta migdip €IeMEeHTHOI 0a3M, a TaKoxk
IMITal[iiHE MOJIEIIOBaHHSA [EpPEAAaBAIbHOTO TPAaKTy CHUCTEMHU 3B’SI3KY 13  IMIYJIbCHUMH
Ha/IIIMPOKOCMYTOBUMHM CHUTHAJaMM. 3ampoOINOHOBAHO peaji3allil0 CXeMH TIeHeparopa TaKHX
CUTHAJIIB Ha OCHOBI JI10/iB 3 HaKOIMWYEHHSIM 3apsiay. JocnikeHo NUIIXU NIABUIIEHHS JalbHOCTI
CHUCTEM  padio3B’s3Ky, IO BHMKOPHCTOBYIOTH IMIYJNbCHI  HAJIIMPOKOCMYIOBI  CUTHAIH.
3anpornoHOBaHO Ta JOCIHIKEHO METOAM BUSBICHHS IMITYJbCHUX HAJAIIMPOKOCMYTOBUX CHTHAJIB
HEBi1oMOi (hopMH.

(pyc.)

VIMnynbCHBIE CBEPXIIMPOKOMOJIOCHBIE CHUTHAJBI JOCTaTOYHO NEPCHEKTHBHBI 110 TNPHYMHE
CBOMX MHOTOYHCJICHHBIX MPEUMYIIECTB, MO3BOJSIONIMX B TEPCHEKTHBE CO3JaTh «HOBYIO»
pPalMOTEXHUKY M CHUCTEMbl TEJIEKOMMYHMKALMH C paHee HE peaJM30BAHHBIMU CBOWCTBaMH.
Y4YuTBIBasE TIOCTOSSHHO BO3pAaCTAIONINKA ACHUIIUT PagHOYaCTOTHOTO pecypca s TPaIuIIHOHHBIX
CHCTEM TEJIEKOMMYHHUKAIIUHN, UTO SBJSIETCS 0COOEHHO aKTyalbHbBIM JUIS MTOJIBUKHON M CITyTHUKOBOMH
CITy’)KO, HCIOJIb30BaHHE WMITYJIBCHBIX CBEPXIIMPOKOIOIOCHBIX CHUTHAJOB SIBJSIETCS €IBa JIM HE
€/IMHCTBEHHON BO3MOXKHOCTBIO CYIIECTBEHHO MOAHATH CYMMapHYIO CKOPOCTh PaJAMOCBSI3U, U TAKUM
obpazom obecreunTh BoO3pacTaromye moTpedHocTH obmecTtBa. Creayer 3aMeTHTh, YTO
COBPEMEHHOE pPa3BUTHE MHUKPOIPOLECCOPOB M 3JIEMEHTHOM 0a3bl CO3JaeT MPEANOChUIKU s



CO3JaHUusA pa3H006pa3HHx CUCTCM CBSA3BM Ha OCHOBC MHMIIYJBCHBIX CBCPXIIWPOKOIIOJIOCHBIX
CHUTHAJIOB.

B pabote pazBurta TEOpHs HEIHEPTETUYECKOTO MTPHEMa UMITYJIbCHBIX CBEPXIIMPOKOMOIOCHBIX
curHaioB. Ha ocHOBe MONy4eHHBIX pe3ylnbTaTOB CHOPMHUPOBAHA CTPYKTypa NMPUEMHHUKA CUTHAJIOB
JAHHOTO THWIIA KaK KIIOYEBOrO JJIeMEHTa KaHama mepenaun uHpopmamuu. [locTpoena
HMUTAIIMOHHAA MOJCJIb KaHalla CBA3W C HMCIOJb30BAHUCM HMITYJIBCHBIX CBEPXHIUPOKOIIOIOCHBIX
curHasioB. llomydeHbl TEOpETHYECKHE OICHKH IPOIMYCKHOM CIOCOOHOCTH TaKOro KaHajla |
onpeaciicHa oInThuMajlbHasA BCJIMYHMHA BPEMCHHU HWHTCITPUPOBAHHMA B IIPUEMHUKE. HpOBeI[eHO
HMUTAIIUOHHOC MOJACIIMPOBAHUC CITYTHUKOBOI'O KaHajla CBA3H, HCIHOJB3YIONICTO HMITYJIBCHBIC
CBCPXHIMPOKOIIOJIOCHBIC CUTHAJIBI, JJIA ClIydas HI/ISKOOp6I/ITaJ'IbHOFO CIIYTHHKA. Brmosaaen pacyueT
SHCPICTUUCCKHUX IMapaMCTPOB TAKOro KaHala € YUYCTOM aAIMUHHCTPATHBHBIX OI‘paHI/ILICHI/If/'I Ha
CIICKTP CBCPXIIHUPOKOIIOJIOCHOI'O CUT'HAJIA. HpOBe,I[eH pacueT u HOI[60p DJIEMEHTHON 63351, a TaK¥XeE
HMUTAIIUOHHOC MOACIUPOBAHHUEC TICPCAAIOIICTO TpaKTa CHCTCMbI CBA3M C HMIIYJIbCHBIMU
CBCPXIINPOKOIIOJIOCHBIMH CUTHAJIAMH. Hpenno;era pcaim3anua CXEMblI TI'CHEpaTopa TaKHuX
CUTHAJIOB HA OCHOBC JUOJO0B C HAKOIUJICHHUECM 3apsja. HCCHCHOB&HH IIyTH IMOBBIIICHUA OAJIBHOCTHU
CUCTEM paaunuoCBA3HU, HCITOJIB3YHOIIUX HUMITYJIbCHBIC CBCPXIIHUPOKOIIOJIIOCHLBIC CUTHAJIBI.
HpeIlJIO)KeHBI U HCCICOOBAHBI MCTOJIbI O6Hapy)K€HI/I$I HMITYJIbCHBIX CBCPXIIMPOKOIIOJIOCHBIX
CUTHAJIOB HEU3BECTHOH (hOPMBI.

(anru.)

Impulse-Radio Ultra-Wideband signals (IR-UWB) show considerable promise due to their
numerous advantages that allow creating a “new” radio engineering in the future and
communication systems with properties that have not been yet realized. Taking into account
constantly increasing deficit of radio waveband for conventional telecommunications systems,
which is especially relevant to mobile and satellite communication services, the implementation of
IR-UWB signals is probably the only way to significantly increase the overall throughput of radio
communications, satisfying the increasing demands of the society in that way. It is worth noting,
that today’s development of microprocessors and electronic components create prerequisites for
creation of various communication systems based on IR-UWB signals.

In the research, the theory of non-energy receiving of IR-UWB signals was developed.
Grounding on the obtained results, the structure of a receiver, which is the key component of data
transmission channel, for this type of signals was generated. The simulation model of a data
transmission channel with IR-UWB signals was made. The theoretical estimations of the throughput
of such a channel were obtained and the optimal value of integration period in the receiver was
determined. The simulation was done of a satellite data transmission channel that implements IR-
UWB signals in case of low Earth orbiting (LEO) satellite. The parameters characterizing the power
budget of such a channel were calculated with consideration of administrative limitations imposed
on a power spectrum of an ultra-wideband signal. The list of electronic components was formed, as
well as the simulation of a transmitting part of the communication system with IR-UWB signals
was done. The realization of a generator of such signals using charge-storage diodes was proposed.
The approaches to the increasing of IR-UWB radio communication distance were investigated. The
methods of detecting IR-UWB signals were proposed and investigated.
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y BpaxyBaHHI 0OMeXeHb, 10 HakiIaaaTbes Ha criekTp IR-UWB curnanis 3 MeToro 3abe3nedeHHs
€JIEKTPOMArHiTHOT CYMICHOCTI 3 TpPaIUI[IiHUMH CHUCTEMaMH 3B’SI3Ky, a TaKOX Yy JOCIIIKEHH1
nigBumeHHs ehekTruBHOCTI BuKopuctanHs IR-UWB Ha nanbHi BifictaHi paaio3s’si3Ky.

6. ExonomMiuna npuBa0JMBiCTh JJI NIPOCYBAHHA HA PUHOK
3acTocyBaHHS pO3POOJICHUX METOMIB B MAaCOBHX CHCTEMax MOOIIBHOTO Ta CYITyTHHKOBOTO
3B’SI3KY JIO3BOJIUTH CYTTEBO 30UIBIIUTH X MPOMYCKHY 3aTHICTH (Bi OJWHUIIL 10 AECITKIB pa3iB B
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