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Briepmie B Ykpaini po3po0iieHO MakeTHHH 3pa3oK TEIEKOMYHIKAI[ifHOI CHUCTEeMH palio3B’si3Ky
TeparepuoBoro mianazony 130-132 I'T Tuny «Trodka-Touka Ha OCHOBI BUKOPHUCTAHHS IMITYJbCHHX
HA/IITMPOKOCMYTOBUX CHTHAJIIB IS JIOKAJIbHUX KOMIT IOTEPHUX MEPEX Ta CEHCOPHUX MEPEX nepeaadi
iHpopMalii, CTBOPEHUH Ha 3aIpPONOHOBAHOMY AaBTOPAaMM HEEHEPreTMUYHOMY METOJl IMpUHMaHHS
IMITYJTbCHUX HAAIIMPOKOCMYTOBHUX Pa/IiOCHTHAIIB.

TeopeTnuHO 3ampPONOHOBAHO 1 EKCHEPUMEHTAJIbHO MEPEeBIPEHO MeToA "mpsMoi" reHepariii
HA/IIIMPOKOCMYTOBOTO  IMIYJIBCHOTO CHTHAIIy JJIsl TeparepuoBoro niama3ony. CHIpoeKTOBaHO
eKCIepUMEHTAIbHUN  MakeT JUIsl  JOCHIPKEHHs  IepelaBaHHsA Ta INPUMMaHHA  METOAOM
TeTePOAMHYBAHHS IMIYJIBCHOTO HAAIIMPOKOCMYTOBOTO CHUTHAIY HAaHOCEKYHIHOI TPUBAIOCTI 4epe3
paaiokanan teparepionoro aianazony 130-132 I'T'm.

Po3pobneno  imitamiiiHy Mojaenb Ta  CTPYKTYpHY CXeMy IiepelaBadya  iMITYJIbCHUX
HaQ/IIIMPOKOCMYTOBUX CHUTHAJIB JJIsl TEpeJaBajlbHOTO TpPakTy Ta IpHiiMada Ha OCHOBI METOAa
«HECHEPTeTUYHOT0Y» MPUHOMY Il IPUHMAIIBHOTO TPAKTY palioKaHaly TeparepioBoro Jiama3ony.

CrIpoeKTOBaHO EKCIEpPUMEHTaJbHI MAaKETH  €JIEMEHTIB Ta BY3JIIiB IepeJaBajlbHOTO Ta
NPUAMAIBHOTO TPAKTIB TEparepuoBOro Miarna3oHy 3 BUKOPHUCTAaHHAM TEXHOJOTIH (OTOHIKK Ta
MIKPOXBHJILOBO1 €JICKTPOHIKH, 3alpONOHOBAHO HOBI CXEMHO-TEXHOJIOTIYHI PIIICHHS CTBOPCHHS B
TEeparepioBoMy Jiara3oHi  TeTepoJrMHa Ha OCHOBI KBa3iONTUYHHUX 1 MPOCTOPOBUX METOIIB
iJICYMOBYBaHHs MOTY>KHOCTI, OUIbIII BUCOKOYYTJIMBHUX YAaCTOTHUX HNEPETBOPIOBAUIB 3 HAKAUYBAHHSAM
Ha OCHOBHIM TapMOHIll 1 IPUCTPOIB 3 MiJIBUILIEHOIO YACTOTHOIO BUOIPKOBICTIO.

Po3pobneHo pexomeHaanii moa0 nmoOy10BM Ha OCHOBI TEXHOJIOT1i BUKOPUCTAHHS IMITYJIbCHUX
Ha/AIIMPOKOCMYTOBUX CUTHANIB TENEKOMYHIKAIIHOT CHCTEMHU B TepareploBOMY Jiala3oHi 4acToT 3
ONTHMI30BAHUMH XapaKTEPUCTUKAMU YYTJIMBOCTI W BIPOTIIHOCTI NpuiHATOI 1HGopMamii  JuIs
JIOKAJIbHUX KOMIT'IOTEPHUX MEpEeX Ta CEHCOPHUX Mepex Imepefaui iHpopmalii,  CTBOpEHHA
TEJIEKOMYHIKAlIMHOI Mepexi  0e3MpOoBOJOBOTO KOCMIYHOTO pajaio3B’si3Ky Ta pajio3B’si3Ky MK
aepocTparochepHUMHU TeTEKOMYHIKAIlIHHUMU TIIaTGOopMaMHu.

(poc.)

Briepeie B YkpaumHe pa3paboTaH MakeTHbIH oOpasell TeleKOMMYHHKAIIMOHHONH CHCTEMBbI
paauocBsizu TeparepiioBoro nuamazona 130-132 I'T'iy Tuma «rodka-Touka» Ha OCHOBE MCIOJb30BaHUS
MMIYJIbCHBIX CBEPXIIMPOKONOIOCHBIX CUTHAJIOB JJIS JJOKAJIbHBIX KOMITBIOTEPHBIX CETEH U CEHCOPHBIX
cerell mepeaayn WHQGOPMAINK, CO3AAHHBIA HA TPEIOKEHHOM aBTOPAMH HEIHEPTETUIECKOM METOJIe
npreMa UMITYJIbCHBIX CBEPXIINPOKOMOIOCHBIX CUTHAIOB

TeopeTnueckn TpEMTONKEH M HKCHEPUMEHTATHHO TPOBEPEH METOJl «IIPSIMOi» TEeHepaluu
CBEPXILIUPOKOIOJIOCHOTO HMMITYJbCHOIO CHUTHaja JUIsl TepareploBoro auamnasoHa. CIpoeKkTHpoBaH
AKCIIEPUMEHTATBHBIA MaKeT JJIsl MCCIIEOBaHUS Tepeiadd W IpHueMa METOJIOM T'eTepOAMHUPOBAHUS
UMITYJIbCHOTO CBEPXIIUPOKONOJIOCHOTO CHUTHAJIAa HAaHOCEKYHJIHOW JUIMTENBbHOCTH 4epe3 pajroKaHal
TeparepuoBoro nuanazona 130-132 I'T'o.

Pazpaborana MMMHTAIIMOHHAs MOJEIb M CTPYKTypHas cxema IepefaTyuka HMITYJIbCHBIX
CBEPXIIUPOKOIIONIOCHBIX CUTHAJIOB JIJISl TIEPENAIONIer0 TPaKTa W TPUEMHHKA Ha OCHOBE MeETOJa
«HEIHEPreTHUECKOro» MpuemMa Jyis IpUueMHOro TpakTa pajinoKaHajia TepareplioBoro Juana3oHa.

CrpoeKTHpOBaHBI AKCIEPUMEHTAIBHBIE MAaKeThl DJJIEMEHTOB U Y3JIOB TMEpefarolero u
NPUEMHOI0 TPAKTOB TEPareploBOr0 JHMara3oHa C MCIOJb30BAaHUEM TEXHOJIOTUH (OTOHUKH |



MI/IKpOBOJ'IHOBOI\/'I OJICKTPOHUKHU, MPEATIONKECHBI HOBBIC CXCMHO-TCXHOJIOTMYCCKHUE PCHICHUSA CO3JaHUA B
TCparcpuoBOM JHAIIa30HC I'CTCPOJMHA HAa OCHOBC KBA3HOITHUYCCKUX M IMPOCTPAHCTBCHHBLIX MCTOI0B
CYMMHPOBAaHHS MOIITHOCTH, 00JIe€ BBICOKOYYBCTBUTEIBHBIX YAaCTOTHBIX TIpeoOpa3oBareneii ¢
HAKa4YKOH Ha OCHOBHOM TapMOHMKE U YCTPOMCTB C MOBBIIICHHON YaCTOTHON M30MPaTEIbHOCTHIO.

PaBpa60TaHBI PEKOMEHAAIMHU 110 IIOCTPOCHHMIO Ha OCHOBE TCXHOJOIMKM HCIIOJb30BaHUA
HUMITYJIBCHBIX CBCPXIIMPOKOIIOJIOCHBIX CHIHAJIOB TGHGKOMMYHHK&HHOHHOﬁ CUCTCMBI B TCPArcpuoBomM
Auamna3oHe 4acTOT C OINTHMU3HUPOBAHHBIMHU XapPaKTCPUCTUKAMU HYBCTBHUTCIBHOCTU W JOCTOBCPHOCTH
NpUHUMaeMO MH(OpPMAIMK JUIS JOKaJIbHBIX KOMIIBIOTEPHBIX CETe M CEHCOPHBIX CETel mepenadu
I/IH(l)OpMaI_[I/II/I, CO3JaHHUIO TGHGKOMMYHHKaHHOHHOﬁ CETHN 6eCHpOBOI[HOI71 KOCMHYECKOH paanuoCBA3U U
PAZINOCB3H MKy a3pOCTpaTocepHBIMU TEICKOMMYHUKAIIMOHHBIMY TIIaTGOpPMaMH.

(aHrJ.)

For the first time in Ukraine a prototype of the "point-to-point™ wireless communication system
in terahertz frequency band of 130-132 GHz was developed with usage of impulse ultra wideband
signals for local computer networks and sensors data transmission networks which based on the
proposed “non-energy” reception method of impulse ultra wideband signals.

The method of "direct” generation of impulse ultra wideband signal for the terahertz band is
theoretically proposed and experimentally tested. The experimental layout was designed for the study
of impulse ultra wideband signal of nanosecond duration transmission and reception by the method of
heterodyne conversion through the wireless channel of the terahertz frequency band of 130-132 GHz.

The simulation model and the structural scheme of the impulse ultra wideband signals
transmitter for the transmission path and the receiver based on the method of "non-energy" reception
for the reception path of the terahertz frequency band wireless channel are developed.

The experimental layouts of the elements and nodes of the tranmission and reception paths of the
terahertz frequency band using photonics and microwave electronics technologies were designed. New
circuit-technological solutions for heterodyne development in the terahertz frequency band on the basis
of quasi-optical and spatial power summation methods, higher-frequency frequency converters with
pumping on the main harmonic and devices with increased frequency selectivity were proposed.

The recommendations for development telecommunication system with optimized sensitivity
characteristics and reliability of the information reception for the local computer networks and sensor
networks, development of the wireless space communication and radio communication networks
between aerostartospheric telecommunication platforms based on the technology of impulse ultra-
broadband signals in the terahertz frequency band usage the are proposed.
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5. IlopiBHAHHSA 3i CBITOBUMH aHAJIOTaMH.

Po3pobka BiAnoBifae cBiToBOoMy piBHIO. BukoHana poGoTa € opHriHaibHOIO 1 6a3yeTbcs Ha
BUKOPHCTaHHI 3alPOMTOHOBAHUX aBTOPaMH HOBUX amapaTHO-TIPOTPAMHHUX PIillIeHb i HEEHEPTeTHYHOTO
METOAY NpUHOMY, 1110 HE BITHOCUTHCS J10 KJIaCH4YHOro MeTory. CorianibHui eeKT Bi BIPOBAKEHHS
MPOCKTY TOJISITa€ B 3a0e3MeUeHH] HaJBHUCOKOIIBUIKICHOI KOMYHIKAIl JIOAWHM 13 JIOJWHOK Ta 13
30BHIIIHIM CBITOM SIK HEOOXIJHOTO €JIeMEHTy 3a0e3NedeHHs 0a30BUX MOTPe0 CYyCHiTbCTBA IIOAO
OXOPOHHU 37I0pOB’s, O€3MeKu, N0OpOoOYTy HACeNeHHS /I CTAJIOr0 3pPOCTaHHS E€KOHOMIKH JepiKaBH.
Po0ota He Mae MpsAMUX aHAJIOTIB Y CBITOBiHM Haylll 1 TEXHIII.



6. ExoHomiuHa npuBadMBiCTH 1151 MPOCYBAHHS HA PUHOK
VYxnaneHo ninensiiauii gorosip JI/18-1 Bix 04.01.2018p. Ha BUKOPUCTAHHS 3amaTeHTOBAHOI
KOPUCHOT MOJelN, sIka OXOpOHsEThCs mareHToM YkpaiHu Nel08632 Bim 15.07.2016 p., BumaHnum
Jlep>kaBHOIO  CIIy’KO0OK0  iHTeneKkTyanbHoi BiacHocTi Ykpainm (bromNel4 3 mpioputeTom Bifg
29.01.2016). Bukonano B inTepecax HATO 3aranbnoyniBepcuteTchbkuii rpant «ON PROJECT SPS
985217 - "DEVELOPMENT OF MINE AND IED RECOGNITION SYSTEM BASED ON
ULTRAWIDEBAND TECHNOLOGY™.
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