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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

Po3pobsieHHsl Ta [OCHII)KEHHS PaiOBUMipIOBaJIbHUX YaCTOTHUX IapaMEeTPUYHUX MIKPOEJIEKTPOHHUX NpWaagiB ¢QizuyHUX

BEJINYMH 1151 BIICbKOBUX Ta IIUBIIbHUX 06'€KTIB.

Ha3zBa po6oTHu (aHrJ1)

Development and research of radiomeasuring frequency parametric microelectronic devices of physical quantities for military
and civilian objects.

Pedepar (yxp)

MeTol0 po60oTH € BHUMIPIOBAaHHS i KOHTPOJIb XapaKTePUCTHMK HABKOJIMIIHBOIO CEPELOBHMINA IJIsl MONepelXKeHHs BUOYyXiB i
30€pE>KEeHHS JKUATTS JIIOZIEH, IIJITXOM CTBOPEHHS PaflioBUMIpIOBATIbHUX YaCTOTHUX ITApaMETPUYHUX MIKpOEJIEKTPOHHUX NPUJIa/liB
OJJHOYACHOTO KOHTPOJIIO Ta BUMiPIOBaHHS CKJIAJly Ta KOHLEHTpalii rasis, BOJIOTOCTi, TEMIIEPATYPH, TUCKY Ta iHAYKIii MarHiTHOro
MoJIs 3 AMCTAHIMHOIO Ilepejavelo pe3ysbTaTiB BUMIpIOBaHHS. B po6oTi mpoaHasnizoBaHO BijoMi METOIU Ta TEOPETUYHI Mimxoau,
MOKJIaJIeHi B OCHOBY TI00Y/IOBY Pa/liOBUMipIOBAJIbHUX ITapaMeTPUYHUX [1€PETBOPIOBAYiB (Pi3MYHUX BEJIMYNH B YACTOTHUIA CUTHAJL
Po3po6sieHo esemMeHTH Teopii ra3opeakTMBHOrO, TEH30PEAaKTUBHOTO, MAarHiTOPEaKTUBHOTO Ta TEPMOPEAKTUBHOTO e(eKTiB y
6inoJsIIpHUX i TOJILOBUX HAMIBIIPOBITHMKOBUX CTPYKTypax 3 Bij'eMHUM audepeHmiiiHuM ornopomM. Po3po6seHOo MareMaTuydHi
Mofesi TeHepaTopiB JeTepMiHOBAaHOTO XaoCy 3 IiHepLiliHOIO He JiHifHicTI0. Po3pobseHo MaTeMaThyHi Moperni
PazlioBUMIpIOBAJIbHUX YACTOTHUX IMapaMETPUYHUX MIKPOEJIEKTPOHHUX NPUJIAZiB BA3HAYEHHS (Qi3WYHMX BeNIW4YUH. Po3pobJieHi
YaCTOTHI MapaMeTpUYHi MIiKpOEJIEKTPOHHI mNpuiaid (QisUYHMX BEJWYMH pPO3IMi3HaBaHHS CKJIajy Tra3oBOrO CEPEeJOBUINA i
BU3HAYEHHS KOHLIEHTPallill ra3iB, BUMIpIOBaHHS TUCKY, TEMIIEPATYPU, MArHiTHOTO 110JIg 3 BEJIMKOK TOYHICTIO Y PeasJlbHOMY Yaci i
nepegnadi iHpopmauii Ha BifgcTaHb. IIpoBelleHa €KCIIEpUMEHTajbHA MEPEBipKa MAaTEMAaTUYHUX MOZEJEHN palioBUMIipIOBAJIbHUX
YaCTOTHUX I1apaMETPUYHUX MIKPOEJEKTPOHHUX IMpuianiB ¢Gi3UYHUX BeJWYUH. Po3pobsieHO MpuKIafHi Nporpamu Ajs
MOJIEJIIOBAHHS PaflioBUMIpIOBAZIbBHUX YaCTOTHUX MapaMETPUYHUX MIiKpOEJIEKTPOHHUX MpuiafniB (iznYHUX BeJIUYMH.Po3po6seHo
MIKpO€JIEKTPOHHI aKTHBHi (PiibTpU Ha OCHOBi PEAaKTMBHMX BJIACTUBOCTE TPaH3UCTOPiB. Po3pobseHi MOKa3HUMKU €HepreTU4YHoi
€(pEeKTUBHOCTI MIKpOEJIEKTPOHHUX Pa/lioBUMIpIOBAJIbHAX II€PETBOPIOBAYiB  (i3UYHMX BEJIUYMH. PO3pO6JIEHO MeTonu
pO3Ii3HaBaHHS 00'€KTIB HAa OCHOBI Bifjle0300pakeHb MJ1s1 3ab6e3leyeHHs] BUCOKOSIKICHOTO pO3Mi3HaBaHHS 3aMaxiB i BU3HAYeHHs iX
KOHIIEeHTpaliil. PO3po6IeHO MiKpONPOLLECOPHY CUCTEMY BUMIDIOBAaHHS i KOHTPOJIIO Ia30BOTO CEPENOBUINA HA BiICBKOBUX Ta

LIMBIJIbBHUX 00’ €KTaX.
Pedepar (aHr)

The aim of the work is to measure and control environmental characteristics to prevent explosions and save lives by creating
radio frequency measurement parametric microelectronic devices for simultaneous control and measurement of composition
and concentration of gases, humidity, temperature, pressure and magnetic field induction with remote transmission of
measurement results. The paper analyzes the known methods and theoretical approaches underlying the construction of radio-
measuring parametric converters of physical quantities into a frequency signal. Elements of the theory of gas-reactive, strain-
reactive, magneto-reactive and thermosetting effects in bipolar and field semiconductor structures with negative differential
resistance have been developed. Mathematical models of deterministic chaos generators with inertial nonlinearity based.
Mathematical models of radio measuring frequency parametric microelectronic devices for determining physical quantities have
been developed. Frequency parametric microelectronic devices for physical measurements of gas composition composition and
determination of gas concentrations, measurement of pressure, temperature, magnetic field with high real-time accuracy and
distance information transmission. Applied programs for modeling of radio measuring frequency parametric microelectronic
devices of physical quantities are developed. Microelectronic active filters based on reactive properties of transistors have been
developed. Indicators of energy efficiency of microelectronic radio measuring transducers of physical quantities are developed.
Methods for object recognition based on video images have been developed to ensure high-quality odor recognition and
determination of their concentrations. A microprocessor system for measuring and controlling the gas environment at military

and civilian facilities has been developed.

Ingexc YIK: 621.387, 621.317, 621.383; 621.317



Kopu Temarnunux pyopuxk HTI: 47.29.31, 90.27.34
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HazBa npoaykii (ykp): Komryiekc paiioBUMipIOBaIbHUX IPUJIATIB 17151 BUMIPIOBaHHS Ta KOHTPOJIIO XapaKTePUCTUK
HaBKOJIMIIHBOTO CEPEJIOBUIIA 3 YACTOTHUM BUXIIHUM CUTHAJIOM Ha OCHOBI PEAaKTUBHUX BJIACTUBOCTEN HAIMiBITPOBITHUKOBUX
CTPYKTYP 3 Bi'eMHUM IudepeHLiflHIM OITIOPOM Y IIMPOKOMY Ziara3oHi YaCTOT y BUIJISIAL iHTErpasIbHUX CXeM, peKOMeH allii rmo ix
MIPOEKTYBAHHIO T4 BUTOTOBJIEHHIO.

Haspa npoaykii (anr): A set of radiomeasuring instruments for measuring and monitoring environmental characteristics with
a frequency output signal based on the reactive properties of semiconductor structures with negative differential resistance in a
wide range of frequencies in the form of integrated circuits, recommendations for their design and manufacture.

OuikyBaHi pe3yJbTaTH: Bupobu TexHiuHi
T'anyss 3acrocyBaHHs: 26.51. BUpOGHUIITBO iHCTPYMEHTIB i 0671alHaHHS 1711 BUMIDIOBaHHS, JOCIIiIKEHHS Ta HaBirauii.

Onuc npozyKuii (yKp): OTpMMaHO aHATITUYHI BUPa3! IJ1s1 BU3BHAYEHHS] OCHOBHUX XapaKTEPUCTUK Ia304yTINBUX
HaMiBNPOBITHUKOBUX CTPYKTYP, SIKi MOXKYTb OYTA BUKOPUCTAHMMHU 17151 iHKEHEPHOTO PO3PaXyHKy E€PBUHHUX
PazlioBUMipIOBaIbHUX [IEPETBOPIOBAYIB KOHIEHTPALlil ra3iB. OTpUMaHO aHAJITUYHI BUPa3u PyHKIil NepeTBOPEHHs i piBHSHb
YyTJIMBOCTi PO3pOOsIe€HMX 3aC06iB BUMIPIOBAHHSI i KOHTPOJIIO ra30BOT0 CEPENOBUINA, SIKi MOXXYTb OYTH BUKOPUCTAaHI sl
iH)KEHEPHOTr0 PO3PaxyHKy IIPUJIa/liB BUMIPIOBaHHS Ta KOHTPOJIIO ra30BOT0 CEPELOBUIIA HA BilCHKOBUX Ta LIUBLIBHUX
00’exTax.Po3po61eHO BUCOKOUYYT/INBI 32CO0M BUMiPIOBaHHSI i KOHTPOJIIO ra30BOT0 cepenoBulla. Po3po6sieHo IporpamHe
3abe3nevyeHHs! [ MOJEJIIOBAHHS Ta PO3PaxXyHKIB XapaKTePUCTUK ra304yTAMBUX HAMIBIIPOBIIHUKOBUX CTPYKTYP Ta
pazioBUMipIOBaJIbHUX MTPUJIAZIB BUMIDIOBAHHS i KOHTPOJIIO ra30BOT0O CEPENIOBUILA 3 YPAaXyBaHHSIM 3aJIEKHOCTI apaMeTpiB
€JIEMEHTIB HeJIiHITHUX €KBiBaJIEHTHUX CXeM IPUJIAaJiB Bifi BIUIUBY KOHIEHTpalLlii ra3is. Po3po6seHo meToay o6po6ku i ¢pinprparii
iHopMaTUBHMX CUTHAJIIB OTPUMAHUX 3 [IEPETBOPIOBAYIB 3 YACTOTHUM BUXiTHIM CUTHAJIOM. PO3p06IeHO METOIM PO3ITi3HABAHHS
006'eKTiB Ha OCHOBI Biieo306paskeHb 151 3a6e31edYeHHs BUCOKOSIKICHOTO PO3IIi3HABAHHS 3alaXiB i BUBHAYEHHS iX KOHI[EHTpaIill.

Po3p06JieHO MIKPOIIPOLIECOPHY CUCTEMY BHMIPIOBAHHS i KOHTPOJIIO ra30BOr0 CEPEOBUINA HA BINCbKOBUX Ta LIMBIIBHUX 00'€KTaX.
it y y TIOBUIL] it

ConianbHO-eKOHOMIYHa cipsimoBaHicTb HTII: CTBOpEHHS IPMHIMUIIOBO HOBOI IPOAYKLii (MaTepiasiB, TEXHOJIOTIH TOLIO) AIs

3a6e3Me4eHHs €KCIIOPTHOTO MOTEHILiaNy Ta 3aMillleHHIO iMITOPTY

Cragis 3aBepmenocti HTII: 3git o HIJKP

Bnposazykennsa HTII: BipoBazkeHO

Crpoxku BrnpoBagykeHHs: 01.202112.2021

BupoGHHUK npoayKuii: BIHHNIIBKMI HalliOHAIbHU TEXHIYHUH YHIBEPCUTET
Cro>KuBayi NpOAyKIii:

IlepcrieKTHBHI pUHKH:

IpaBa iHTeJIEKTyaIbHOI BJIaCHOCTi: OTPMMAaHO NaTeHT

®dopmu Ta ymoBH nepepaui npozykuii: CriisibHi HIJIKP
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