HABYAJIbHO-HAYKOBUM IHCTUTYT
DIBUKO-TEXHIYHUX
TA KOMIMIOTEPHUX HAYK

KAGEOPA PAOIOTEXHIKU
TA IHOOPMALLIMHOI BE3MEKMU

LUMPOKOCMYTOBA 3AXULLEHA CUCTEMA MNEPEOABAHHA

IHOOPMALLII HA OCHOBI XAOTUYHUX | DPAKTAJIbHUX
CUTHAIJIIB

MpoeKT CrnpsMOBaHMIN Ha PO3POBNEHHA HOBMX Ta BOOCKOHANEHHS iCHYOUMX crnocobiB
3aXMLLEHOro i 3aBafoCTIMKOro nepepaBaHHA iHPopMauii i3 BUKOPUCTAHHAM HeMiHIMHOI
OMHaAMiIKM 3 MeTol X edpeKTMBHOIro 3acTOCYyBaHHA B KPUTUYHO BakIMBUX 014
060pPOHO30ATHOCTI Ta HalioHanbHOI Be3neKn Oep»aBu Yy CUCTeMax creLianbHOro 3B'A3Ky,
30KpeMa B ypamooBux cnyybax, CTPYKTypax 36poMHUX CUM, MiHICTEpPCTBa BHYTPRILLHIX cnpas,
[ep»aBHOi crny»bu 3 Haa3BUYaMHUX cUTyalin YKpaiHW Ta iH. MNnaHyeTbca po3pobreHHda
BY3N1iB CUCTeM MepefaBaHHsa iHPOpMaUii: reHepaTop LWUPOKOCMYFOBUX, XaOTUUYHMX Ta
dpakTanbHUX CUrHamMiB, MoOynaTOP LWMPOKOCMYTOBOIrO CUrHamy UMPPOBUM MOTOKOM,
nemMonynsaTop, kogep / nekoaep.

TeMaTUKa po3po6KN: PO3BUTOK Cy4aCcHMUX iHOOPMaLiMHUX, KOMYHIKaLiIMHWUX TEXHONOTIN,
POBOTOTEXHIKM

Cdepa BUKOPUCTAHHSA: KOMM'IOTEPHIi TexHonorii, HauioHanbHa 6e3neka Ta 060poHa,
pafioTexHika, TeneKoMyHikKalii.

OCHOBHi nepeBaru:
M nioBULLEHa 3aBafOCTIMKICTb iIHPO-KOMYHIiKaLLiIMHOI cucTeMu;
M HoOBIi MeTOOM KOOYBaHHS;
M 36epeXeHHa BUCOKOTro CTyrneHsa KoHdiaeHUinHoCTI iHpopMalLlii;
M HOBIi METOOM YCYHEHHS 3aBaf Yy HeCTaLioHapHMX KaHanax WAgxoM BemBneT-aHanisy.

Bupiwye npo6nemu:
M nepenaBaHHa iHboOpPMaLLii Yepe3 pafiokaHan B CKMagHiM eneKTpoMarHiTHIN
o6CcTaHOBL,.

MponoHYEMO: PO3PO6EHHA MaTeEMAaTUYHMX MOfeNen reHepyBaHHA LLIMPOKOCMYTOBMX
curHanie Ta cnocobiB ix Mogynauii; po3pobNeHHa eKcnepmMMeHTanbHMX MaKeTIB By31iB
npunagie.

|

KEPIBHUK HAYKOBOI PO3POBKU KOHTAKTU

Bepura AHApin OMUTpoBUY Ten. +38(0372)58-47-20
dakc: +38 (0372)58-47-08

ACUCTEHT,

KaHAWOAT TEXHIYHMX HayK nd-office@chnu.edu.ua
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EDUCATIONAL AND SCIENTIFIC
INSTITUTE OF PHYSICAL-TECHNICAL
AND COMPUTER SCIENCES

DEPARTMENT OF RADIO ENGINEERING
AND INFORMATION SECURITY

BROADBAND SECURE INFORMATION TRANSMISSION SYSTEM

BASED ON CHAOTIC AND FRACTAL SIGNALS

The project aims to develop new and improve existing methods of secure and noise-
tolerant transmission of information using nonlinear dynamics in order to effectively use
them in critical for defense and national security in special communication systems,
including government services, armed forces, etc. It is planned to develop nodes of
information transmission systems: broadband, chaotic and fractal signal generator, digital
broadband signal modulator, demodulator, encoder / decoder.

The Subject of the Development: Development of modern information, commmunication
technologies, robotics

The Area of Application: computer technology, national security and defense, radio
engineering, telecommunications.

Main Benefits:

increased noise immunity of the info-communication system;
new coding methods;

maintaining a high degree of confidentiality of information;

new methods of eliminating interference in non-stationary channels by wavelet
analysis.

NN NEN

Problem Solutions:

M transmission of information through a radio channel in a complex electromagnetic
environment.

Our Suggestions: development of mathematical models of broadband signal generation
and methods of their modulation, development of experimental models of device units.

SCIENTIFIC ADVISOR CONTACTS

Andriy Veriga tel:  +38(0372)58-47-20
fax: +38(0372)58-47-08

Assistant

Ph.D nd-office@chnu.edu.ua
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HABYAJIbHO-HAYKOBUM IHCTUTYT
DIBUKO-TEXHIYHUX
TA KOMIMIOTEPHUX HAYK

KAGEOPA PAOIOTEXHIKU
TA IHOOPMALLIMHOI BE3MEKMU

NMPUCTPIA EHOOCKOMNII TA CNEKTPOCKOMNII Ang

BUABJIEHHA TA NEPEAABAHHYA CJTIABKUX
EM BUINMPOMIHIOBAHDb

Po3pobka crnpamMoBaHa Ha CTBOPEHHS HOBUX MeTodiB nepedaBaHHa iHbopMauii Ha
OCHOBI g-HeraTMBHUX MeTamMaTepianiB — CTPYKTYpP i3 NapanenbHuUx npoBigHukis (CIIM), ong
BMPILLWEHHA BaXXNIMBOI HAyKOBO-MPWKAAOHOI 3adadi — po3WMpeHHa GYHKLIOHANbHOCTI
pafioTexHIYHMX MPUCTPOIB eHaoCKoMii Ta cnekTpockonii Ha ocHoBi CIIM Ta yoocKoHaneHHda
TPaHCMITepiB pPacTpoBUX 3006pa)keHb. Taki MPUCTPOI € A0CUTb BapiaTUBHUMK, OCKINbKMK
MOXXYTb 3abe3nedyyBaTi pPoOOGOTY Yy [Hiana3zoHax 4YacToT BiO MIKPOXBMIbOBOIrO [0
iHbpPaYepPBOHOIO, @ TAaKOX OOCUTb YYTIMBMMU, BOHM MOXXYTb 3HAWTW CBOE 3aCTOCYBaHHSA B
MPUCTPOAX APOTOBOro NepegaBaHHA iHpopMauii Ta B MeOMLUMHI.

= HHE

TeMaTUKa po3pO6KU: PO3BUTOK Cy4acHUX iHDOPMaLLiMHUX, KOMYHIKaLLiMHUX TEXHOMNOTIN,
POBOTOTEXHIKM

Cdepa BUKOPUCTAHHSA: MedULIMHA, HalioHanbHa 6e3neka Ta 060poHa, ONTOENEeKTPOHIKa,
pafioeneKTpoHiKa, padioTexHiKa, TeNeKoMyHiKaLii.
OCHOBHi nepeBaru:
M dyHKLIOHaNbHICTb MPU KPUTUYHUX KYyTax 3rMHY;
M MOXXNUBICTb eTeKTYBaHHA ONTUYHO Manux mxepen EM xBunb B aieneKkTpuKax;
M umdpoBe 06pPOBNEHHSA OEeTEKTOBAHMX CUTHANIB Y BUIIA4I PacTpoBMX 306paykeHb Ta
iX aHani3 3 NoganblMM epProHOMIYHUM iHTepdENCOM.

Bupiwye npo6nemu:

M nepenaBaHHA iHbOPMaLii 3i cekTpanbHe YLLiINTbHEHHSA KaHaniB;
M 30HOYBaHHSA YYXXOPIOHMX BKIOYEHb B MEOMYHMX eHO0CKOMax Ta CrNeKTPOCKOoMax.

MponoHYeMO: Po3pO6IeHHSA MPorpaMHo-anapaTHUX METOLIB AeTeKTyBaHHS, NepeaaBaHH4A
Ta Bi3yanizauii iHbopMaliii uepes GaraTokaHanbHi XBUNeBoaAM A9 NPUCTPOIB eHaocKonii i
CcreKTpocKonii.

I —

KEPIBHUK HAYKOBOI PO3POBKU KOHTAKTU

BoBuyK JJMUTPO AHaToNinoBUY Ten. +38(0372)58-47-20
dakc: +38 (0372)58-47-08

ACUCTEHT,

KaHOWOAT TEXHIYHUX HayK nd-office@chnu.edu.ua
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EDUCATIONAL AND SCIENTIFIC
INSTITUTE OF PHYSICAL-TECHNICAL
AND COMPUTER SCIENCES

DEPARTMENT OF RADIO ENGINEERING
AND INFORMATION SECURITY

ENDOSCOPY AND SPECTROSCOPY DEVICE FOR DETECTION

AND TRANSFER OF WEAK EM RADIATIONS

The proposition is dedicated to development of new approaches for an information
transfer based on g-negative metamaterials — were media (WM), in order to solve the
important scientific and applied issue — expansion of functionality of radio engineering
devices for endoscopy and spectroscopy based on WM as well as improvement of digital
imaging. The devices is quite variative due to they can operate at the frequency ranges
from microwave up to infra-red and, at the same time, they are very sensitive therefore can
find an application for wire communications for an information transfer and medicine.

The Subject of the Development: Development of modern information, cormmunication
technologies, robotics

The Area of Application: medicine, national security and defense, optoelectronics, radio
electronics, radio engineering, robotics, telecommunications.

Main Benefits:
M functionality under critical angle;
M possibility to detect of optically small sources of EM waves inside dielectrics;
M processing of the detected signals and their representation as digital images
followed analysis and visualization within an ergodic user interface.

Problem Solutions:
M information transfer with wavelength-division multiplexing;
M sensing of foreign inclusions in medical endoscopes and spectroscopes.

Our Suggestions: development of soft- and hardware approaches of detection,
information transfer and visualization through multichannel waveguides for devices of
endoscopy and spectroscopy.

|
SCIENTIFIC ADVISOR CONTACTS

Dmytro Vovchuk tel: +38(0372)58-47-20
fax. +38 (0372)58-47-08

Teaching Assistant

Candidate of Technical Science (PhD) nd-office@chnu.edu.ua
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HABYAJIbHO-HAYKOBUM IHCTUTYT
DIBUKO-TEXHIYHUX
TA KOMIMIOTEPHUX HAYK

KAGEOPA PAOIOTEXHIKU
TA IHOOPMALLIMHOI BE3MEKMU

NMPUCTPIN TEHEPYBAHHYA XAOTUYHOIO CUTHANY

019 CUCTEM 3AXUCTY IHOOPMALLII

MponoHyeTbca anapaTHa peanisauiqa
MPUCTPOIO reHepyBaHHS
nceBOoOBUMMNAOKOBMX MOCNIOOBHOCTEN, Ha
6a3i OAHOMIPHUX OUCKPETHUX BiOoBpa)keHb,
WO  MOXYTb  BMKOPWUCTOBYBATUCb  ANA
wndpyBaHHA iHDopMaLlii.
MpucTpin MoXKe MpaLtoBaTV B OQHOMY 3
TPbOX PEXXUMIB:
- reHepyBaHHSA aHa/I0roBoro
XaOTUYHOIO CUTrHany;
- bopMyBaHHA LMPPOBOToO
Bk - L e 217 nocnigoBHOro Kooy,
(v Al ¥ - po6oTa 3 EOM, i3 MOX/UBICTIO
rnepepadvi kogy 4Yepes iHTepdpenc RS-232.

CH2 .~ 210m¥Y
<10Hz

TeMaTUKa po3po6KU: PO3BUTOK Cy4aCHUX iHOOPMaLIMHUX, KOMYHIKaLiIMHWUX TEXHONOTIN,
POBOTOTEXHIKM

Cdepa BUKOPUCTAHHSA: KOMM'IOTEPHI TEXHOMOTIT, 3aXMCT iHbOopMaLLii, eNeKTPOHIKa,
TeneKoMyHiKaLlii.

OCHOBHi nepeBarm:
M BWMCOKa LWBUAOKICTb rEHEPYBAHHS;
M LWMPOKKMI Aiana3oH 3MiHW MapaMeTpiB CUrHanie.

Bupiwye npo6nemu:
M reHepyBaHHA XaOTUYHUX CUTHANMIB A9 CUCTEM 3axMCTy iHbopMalLlii.

MponoHyeMo: NpoBeAeHHSA eKCneprMeHTanbHUX JOCNiAKEeHb, PO3PobneHHa anapaTHUX Ta
MporpaMHUX pilleHb, BUFOTOBNEHHS OOC/iAHOro 3pa3ka reHepaTtopa.
I —

KEPIBHUK HAYKOBOI PO3POBKU KOHTAKTU

Mpecb OnekcaHap BonoguMmposuy Ten. +38(0372)58-47-20
dakc: +38 (0372)58-47-08

ACUCTEHT,

KaHOMOAT TEXHIYHMX HayK nd-office@chnu.edu.ua
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EDUCATIONAL AND SCIENTIFIC
INSTITUTE OF PHYSICAL-TECHNICAL
AND COMPUTER SCIENCES

DEPARTMENT OF RADIO ENGINEERING
AND INFORMATION SECURITY

CHAOTIC SIGNAL GENERATOR

FOR INFORMATION PROTECTION SYSTEM

The hardware implementation of
the device for generating pseudo-
random sequences, based on one-
dimensional discrete mappings that can
be used to encrypt information.

The device can operate in one of
three modes:

- analog chaotic generation signal;

- formation of digital serial code;

- work with a computer, with the
possibility of transfer code via the RS-232
interface.
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The Subject of the Development: Development of modern information, commmunication
technologies, robotics

The Area of Application: computer technology, information security, electronics,
telecommunications.

Main Benefits:
M high generation speed,;
M wide range of signal parameters.

Problem Solutions:
M generating chaotic signals for information security systems.

Our Suggestions: conducting experimental research, development of hardware and
software solutions, production of a prototype generator.

SCIENTIFIC ADVISOR CONTACTS

Oleksandr Hres tel.  +38 (0372)58-47-20
fax. +38(0372)58-47-08

Assistant professor

Candidate of science in engineering nd-office@chnu.edu.ua
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HABYAJIbHO-HAYKOBUM IHCTUTYT
DIBUKO-TEXHIYHUX
TA KOMIMIOTEPHUX HAYK

KAOEOPA MATEMATUYHUWX MPOBJ1EM YTPABJTIHHA
| KIBEPHETUKW

NMAPABOJTIYHI NCEBAOANDEPEHLUIAJNIbHI PIBHAHHA

3 HETNAOKUMU CUMBOJIAMUA

Po3pobKka € Teopielo KOPEKTHOI po3B'd3HOCTI 3agadvi Kowi i  HenokanbHUX
HaraToTOYKOBMX 3a YacoM 3adady On9 eBOMOUIMHUX nceBaoandepeHLUianbHUX PiBHAHb 3
OOHOPIOHMMWM | TOUYKOBO HernagkMMm CUMBOJSTAaMM KON KpanoBi dyHKLUIi HaneaTb 00
KMaciB yNbTpapo3Moainis, KBasiniHiMHMX ncesgoandepeHuianbHMX PiBHAHb 3 BiOXUTEHHAM
apryMeHTy, aKi po3B'a3ytoTbCa METOOO0M KPOKIB.

TeMaTUKa po3pOo6KU: PO3BUTOK CyYaCcHUX iHDOPMaLLiMHUX, KOMYHIKaLiMHUX TEXHOMNOTIN,
POBOTOTEXHIKM

Cdepa BUKOPUCTAHHSA: KOMM'IOTEPHI TeXHOOorii, oCcBiTa, dyHOaMeHTanbHi HayKOBI
gocnimKeHHs, iHpopMaLinHi TeXHOOrii, EKOHOMIKa.

OCHOBHi nepeBarm:
M CcTBOpPEHO HOBUW HaNpPAMOK B HayLli - MapaboniyHi ncesgoandepeHLianbHi
PIBHAHHSA 3 HEMMaAKUMKM OOHOPIAHUMM CUMBOMAMM.

Bupiwye npo6nemu:
M pocnigyXeHHa dpaKTanbHUX pyxiB (Hanpuknag, dpakTanbHUN 6POYHIBCbKUM pPyX);
M ™MoaentoBaHHA MOLMPEHHS eHeprii B MOPUCTUX CepedoBuMLLaX,;
M pocnigXXeHHs Pi3HUX Qi3UUYHMX, EKOHOMIYHUX XapaKTePUCTUK, Ta iH.

MponoHyeMO: NpoBefeHHA dyHOaMeHTaIbHUX HayKOBMX AOCIOXKEHb.

KEPIBHUK HAYKOBOI PO3POBKU KOHTAKTU

OpiHb 9pocnaB Muxamnosuu Ten: +38(0372)58-47-20
®dakc: +38 (0372)58-47-08

[okTop diznKo-MaTeMaTUUHKX HayK,

npodecop nd-office@chnu.edu.ua
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EDUCATIONAL AND SCIENTIFIC
INSTITUTE OF PHYSICAL-TECHNICAL
AND COMPUTER SCIENCES

DEPARTMENT OF MATHEMATICAL PROBLEMS
OF CONTROL AND CYBERNETICS

PARABOLIC PSEUDODIFFERENTIAL EQUATIONS

WITH NON-SMOOTH SYMBOLS

The development is a theory of the correct solvability of the Cauchy problem and
nonlocal multipoint time problems for evolutionary pseudodifferential equations with
homogeneous and dot non-smooth character symbols when the boundary functions
belong to classes of ultradistributions, quasilinear pseudodifferential equations with
deviations of argument, solved by step methods.

The Subject of the Development: Development of modern information, communication
technologies, robotics

The Area of Application: computer technology, education, fundamental scientific research,
IT, economics.

Main Benefits:
M a new direction in science has been created - parabolic pseudodifferential equations
with nonsmooth homogeneous symbols.

Problem Solutions:
M fractal motion (for example, fractal Brownian motion);
M modeling spread of energy in porous environment;
M different physical, economic characteristics and etc.

Our Suggestions: fundamental scientific research.

|
SCIENTIFIC ADVISOR CONTACTS

Yaroslav Drin tel. +38(0372)58-47-20
fax: +38 (0372)58-47-08

Dortor of physics and mathematical science

Professor nd-office@chnu.edu.ua
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HABYAJIbHO-HAYKOBUM IHCTUTYT
DIBUKO-TEXHIYHUX
TA KOMIMIOTEPHUX HAYK

KAGEOPA PAOIOTEXHIKU
TA IHOOPMALLIMHOI BE3MEKMU

PO3POBJIEHHA CUCTEMU TEHEPYBAHHA

LUMPOKOCMYTOBUX CUTHANIB ON4 YINPABJIIHHA
BE3MNIJIOTHUMUN ABTOHOMHUMU ATNTAPATAMU

OaHa po3pobka nepenbadyace CTBOPEHHS  reHepaTopa  MNCeBOOBMMAAKOBMX
MOCNiOOBHOCTEM Ha OCHOBI KOMOGIHaTOpPHO-anrebpaiuHMX CTPYKTYP i3 MNpaKTU4YHOLO
peanisauiero Ha pafdiauiMHO CTIMKKMX MNPOorpamMoBaHMX MOTMKOBMX IHTErpanbHMX cxemax
(FPGA). HaHun reHepaTop [A[03BOAUTb GOPMYyBaATM OPTOrOHaflbHI  MOCAIOOBHOCTI i3
MoKpaweHMKM NCeBOOBUMAOAKOBUMU XapaKTEPUCTUKAMM B MOPIBHAHHI 3 iCHYOUYMMMK N4
PO3POOKU CUCTEMU 3B'A3KY Ha OCHOBI TexHonorii COFDM.

TeMaTUKa po3pO6KU: PO3BUTOK Cy4aCcHUX iHOOPMaLIMHUX, KOMYHIKaLLiIMHUX TEXHOMOTIN,
POBOTOTEXHIKM

Cdepa BUKOPUCTAHHS: LLITYYHUM iIHTENEKT, KOHTPOMb 3a BigdaneHMMmM ob'ekTaMm, 3aXncT
iHbopMaLlii, enekTpoHiKa, MikKpoenekTPoHiKa, HalioHanbHa 6e3rneka Ta 060poHa,
pafdioeneKTpoHiKa, padioTexHika, poboToTexHiKa, TefleKoMYyHiKalLlii.

OCHOBHi nepeBaru:
M pagialUiMHOCTIMKa Ta eHeproollaaHa cUCTeMa reHepyBaHHA Ta 0B6POOBKUM CUrHaniB Ha
6a3i ogHO Ta 6arato pekoHpiryposaHmnx FPGA.

Bupiwye npo6nemu:
M KepyBaHHg BigganeHUMUM 06'eKTaMU B CKNAOHMX eNeKTPOMarHiTHMUX Ta pagiauinHmnx
yMoBax. Lle B cBoOto Yepry 003BOMIS€ CTBOPIOBATM poOOTU30BaHI cucTeMu ANng
pPo6OTU B Y BiAKPUTOMY KOCMOCI.

MpoNoHYeEMO: NpoBeAeHHSA eKCnepuMeHTabHMUX OOCiAXXEeHb, BUKOHAHHS BUMNPOOYBaHb,
PO3POBNEHHA KOHCTPYKTOPCHKOT AOKYMeHTaLli, po3p0obneHHs NPOEKTHOIro pPilleHHs,
poO3pobNeHHa Moaenen.

KEPIBHUK HAYKOBOI PO3POBKU KOHTAKTU

KpynikoBcbkuia Oner BanepiioBuu Ten. +38(0372)58-47-20
®dakc: +38 (0372)58-47-08

ACUCTEHT,

KaHOMOAT TEXHIYHMX HayK nd-office@chnu.edu.ua
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EDUCATIONAL AND SCIENTIFIC
INSTITUTE OF PHYSICAL-TECHNICAL
AND COMPUTER SCIENCES

DEPARTMENT OF RADIO ENGINEERING
AND INFORMATION SECURITY

DEVELOPMENT OF A SYSTEM FOR GENERATING BROADBAND

SIGNALS TO CONTROL UNMANNED AERIAL VEHICLES

This development involves the creation of a pseudo-random sequence generator
based on combinatorial-algebraic structures with practical implementation on radiation-
resistant programmable logic integrated circuits (FPGA). This generator will allow forming
orthogonal sequences with improved pseudo-random characteristics compared to those
existing for the development of communication systems based on COFDM technology.

The Subject of the Development: Development of modern information, commmunication
technologies, robotics

The Area of Application: artificial intelligence, control of remote objects, information
protection, electronics, microelectronics, national security and defense, radio electronics,
radio engineering, robotics, telecommunications.

Main Benefits:
M radiation-resistant and energy-saving signal generation and processing system
based on one and many reconfigured FPGAs.

Problem Solutions:
M control of remote objects in difficult electromagnetic and radiation conditions. This
in turn allows you to create robotic systems to work in outer space.

Our Suggestions: carrying out of experimental researches, performance of tests,
development of the design documentation, development of the design decision,
development of models.

|
SCIENTIFIC ADVISOR CONTACTS

Oleh Krulikovskyi tel. +38(0372)58-47-20
fax: +38(0372)58-47-08

Assistant Professor
Ph.D. nd-office@chnu.edu.ua
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HABYAJIbHO-HAYKOBUM IHCTUTYT
DIBUKO-TEXHIYHUX
TA KOMIMIOTEPHUX HAYK

KAGEOPA PAOIOTEXHIKU
TA IHOOPMALLIMHOI BE3MEKMU

SAXULWEHA CUCTEMA 3B'dA3KY 3 BUKOPUCTAHHAM

NCEBOOBUNAOKOBUX NMOCNIOOBHOCTEMN
HA OCHOBI METOAIB HENIHIMHOI AUHAMIKU

Pob6oTa npuceayeHa PO3POoOL
anropuTMIiB i amapaTHO-MPOorpaMHmx
3acobiB reHepalii nceBOoOBUMNAaOKOBUX
MocnigoBHOCTEM Ha OCHOBI  MeTodiB

HenMiHINHOI OVHaMIKK aona
KpuntorpadiyHo  3axuMLUEeHMX  KaHaniB
nepepadi umdpoBoi  iHPopMauii Ta

BOOCKOHANEeHHIO MeToaiB  WwundpyBaHHA
iHbopMauii pi3HKMX dopmMaTiB, a came
TEKCTOBOI, 306paykeHb, BiHapHUX dalnnis.

TeMaTUuKa po3po6KU: PO3BUTOK Cy4aCcHUX iHOOPMaLIMHUX, KOMYHIKaLiIMHWUX TEXHONOTIN,
POBOTOTEXHIKM

Cdepa BUKOPUCTAHHA: KOMMN'IOTEPHI TeXHOMOrIi, 3axXMUCT iHbopMalLlii, iHpopMaLLiHi
TexHonorii, HauioHanbHa 6e3neKka Ta 06opoHa, pafioTexHika.

OCHOBHi nepeBarm:

M po3pobreHi NpUHLUMNK iHPOoPMaLLIMHKX KoOepiB i AekoaepiB Ha OCHOBI MeToaiB
HeniHIMHOT AMHaMIKK, WO BiApi3HA0TbCA Big BiAOMUX TUM, WO Byae iCTOTHO
MigBULLLEHA CTIMKICTb CUCTEMM MPU 36epeXkeHHI CToXacTM3alLlii KonrBaHb,
MOKPALWEHHS CTaTUCTUUYHMX XapPaKTEPUCTUK reHepoBaHMX MOCNiLOBHOCTEN Ta
CTIMKICTb MeTOoAIB WMdpYBaHHSA 40 PI3HOIO poay KpunTorpadiyHMx aTak.

Bupiwye npo6nemu:
M noB'a3aHi i3 3axmcToM iHdopMalii, Wo 36epiraeTbca abo NnepenacTbcsd No BiAKPUTUM
TeNEKOMYHIKaLUIMHMM KaHanaM; MOKPAaLLYETbCS CTIMKICTb 3aLlmMdpoBaHMX
noBigoMeHb A0 aTak rpy6oi CMM Ta iHWKMX BUAIB aTak.

MponoHyeMO: MianalwTyBaHHA po3po6bKKM Nig BUMOIrM 3aMOBHMKa, NpoBeaeHH4A

eKcrieprMeHTanbHUX 4oCNioyKeHb, PO3pobeHHS HOBMX MeToLIB Ta METOAMK,

BUIFOTOBTEHHA PO3POHBKM Ha 3aMOBEHHS.
I —

KEPIBHUK HAYKOBOI PO3POBKU KOHTAKTU

KywHip Mukona fipocnasoBuy Ten. +38(0372)58-47-20
@akc: +38 (0372)58-47-08

[oueHT,

KaHOMOaT Gi3MKO-MaTEMaTUUYHMX HayK, nd-office@chnu.edu.ua

OOLUEeHT
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EDUCATIONAL AND SCIENTIFIC
INSTITUTE OF PHYSICAL-TECHNICAL
AND COMPUTER SCIENCES

DEPARTMENT OF RADIO ENGINEERING
AND INFORMATION SECURITY

SECURE COMMUNICATION SYSTEM

USING PSEUDO-RANDOM SEQUENCES
BASED ON NONLINEAR DYNAMICS METHODS

The work is devoted to the
development of algorithms and hardware-
software tools for generating pseudo-
random sequences based on nonlinear
dynamics methods for cryptographically
protected digital information transmission
channels and improving methods of
encrypting information of various formats,
namely text, images, binaries.

The Subject of the Development: Development of modern information, communication
technologies, robotics

The Area of Application: computer technology, data protection, IT, national security and
defence, radio engineering.

Main Benefits:

M developed principles of information encoders and decoders based on methods of
nonlinear dynamics, which differ from those known in that the stability of the
system will be significantly increased while maintaining stochastic oscillations,
improving the statistical characteristics of generated sequences and the resistance
of encryption methods to various cryptographic attacks.

Problem Solutions:
M related to the protection of information stored or transmitted over open
telecommunications channels; improves the resilience of encrypted messages to
brute force attacks and other types of attacks.

Our Suggestions: adjustment of the development according to the client's demands,

conduction of an experimental research, development of new methods and methodology,

performance of tasks to order.
I —

SCIENTIFIC ADVISOR CONTACTS

Mykola Kushnir tel:  +38(0372)58-47-20
fax. +38 (0372)58-47-08

Assoc. Prof.

Ph.D nd-office@chnu.edu.ua
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HABYAJIbHO-HAYKOBUM IHCTUTYT
DIBUKO-TEXHIYHUX
TA KOMIMIOTEPHUX HAYK

KAOEOPA MATEMATUYHUWX MPOBJ1EM YTPABJTIHHA
| KIBEPHETUKW

PO3B'dA3AHHA TPAHCMNMOPTHUX 3A0AM

HA OCHOBI TrEHETUYHUX AITTOPUTMIB

Po3pobka nepenbadvac po3B'd3aHHA TPaHCMOPTHOI 3adadi ang BenuKol KinbKOCTI
nocTadanbHMKIB Ta KOPUCTyBadiB (BenuKi po3MipHOCTi). OCKiNnbKKM OaHa 3agada He Moxe
OyTM pPO3B'A3aHi 3a OOMOMOrol KAACUUYHKMX MeToAiB, TO MPOMOHYETbCA BUKOPUCTAHHSA
rigpuOHMX anropuTMIB, aKi Oal0Tb 3MOTY 3HAXOOUTM NOKalbHI MiIHIMYMUK LiNbOBOI PYHKLL,
aKa B [aHil 3apadi Binobpaykae BapTiCTb MepeBe3eHHs Ta 36epiraHHa NpoayKLii.

TeMaTUKa po3po6Kn: PO3BUTOK TPaHCMOPTHOI NOFCTUKK, PO3POoBIeHHSA Ta BMPOBaaXKEHHS
iHTeneKTyanbHMX Ta LMPPOBUX CUCTEM

Codepa BUKOPUCTAHHS: Ci/IbCbKe rOCnoaapCcTBO, NMpUMKIaaHa MiHMBICTMKA,
eHeprosbepexweHHs, TPaHCMopPT.

OCHOBHi nepeBaru:
M oCHOBHOLO MepeBaroto AaHoi PO3POOKM € WBMAOKOAIA, @ caMe NOoLyK ONTUManbHoOro
nepeBe3eHHS 3a MOPIBHAHO KOPOTKMIM MPOMIXKOK Yacy 419 BENMKUX PO3MIipiB (B
Maykax obnacTi UM KpaiHu)..

Bupiwye npo6nemu:
M 36inblUye WBMAOKOAOI PO3B'A3aHHSA 3a4a4i TpaHCNOPTyBaHHA A9 OO0BiNbHOI
PO3MIipPHOCTI;
M [pae MOX/IMBICTb BpaxyBaHHA 0OOATKOBUX MPOMIXKHUMX MYHKTIB NepeBe3eHHS,
OOBINbHUX 0OBMeXXeHb Ha KillbKOCTI NepeBe3eHHS.

MponoHYyeMO: pO3pPOOKY anropuUTMy (3 ornmncoM byHKLLIM MyTaLliv Ta cXpellyBaHHa) ana
PO3B'A3aHHSA NIOMCTUYHOI TPaHCMNOPTHOI 3ada4di A9 BEIMKMX PO3MIPIB.

KEPIBHUK HAYKOBOI PO3POBKU KOHTAKTM

Manuk Irop BonoaumMuposuy Ten: +38(0372)58-47-20
dakc: +38 (0372)58-47-08

JoueHT,

OOKTOP @i3nKO-MaTEMaTUYHMX HayK nd-office@chnu.edu.ua
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EDUCATIONAL AND SCIENTIFIC
INSTITUTE OF PHYSICAL-TECHNICAL
AND COMPUTER SCIENCES

DEPARTMENT OF MATHEMATICAL PROBLEM
OF CONTROL AND CYBERNETICS

SOLVING A TRANSPORT PROBLEMS

BASED ON GENETIC ALGORITHMS

The development involves solving a transport problem for a large number of suppliers
and users (large dimensions). Since this problem cannot be solved by classical methods, it
is proposed to use hydride algorithms that allow to find the local minima of the objective
function, which in this problem reflects the cost of transportation and storage of products.

The Subject of the Development: Development of transport logistics, development and
implementation of intelligent and digital systems

The Area of Application: agriculture, applied linguistics, energy preservation,
transportation.

Main Benefits:
M the main advantage of this development is speed (time complexity), namely the
search for optimal transportation in a relatively short period of time for large sizes (in
the region or country).

Problem Solutions:
M increases the speed of solving the problem of transportation for any dimension;
M makes it possible to take into account additional intermediate points of
transportation, arbitrary restrictions on the amount of transportation.

Our Suggestions: development of an algorithm (describing the functions of mutations and
crossover) to solve a logistical transport problem for any large sizes.

SCIENTIFIC ADVISOR CONTACTS

Igor Malyk tel:  +38 (0372)58-47-20
fax:  +38(0372)58-47-08

Associate Professor

Doctor of Physical-Mathematical Sciences nd-office@chnu.edu.ua
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DOAKYJIbTET MATEMATUKHA
TA IHOPOPMATUKHA

KAGOEOPA MATEMATUYHOIO MOAENMIOBAHHA

LIGHTEST - CUCTEMA ABTOMATUYHOI NEPEBIPKU

JIABOPATOPHUX POBIT 3 NTPOrPAMYBAHHY

LighTest € BnacHo po3pobkoto criBpobiTHUKIB Ta CTYAEHTIB Kadeopn MaTteMaTUUYHOIo
MopenoBaHHA. Lle cucteMa aBTOMaTWM4YHOI MNepeBipkKM  nabopaTopHUX pobiT i3
nporpamMyBaHHA, NMpusHadeHa Ond9 BUMKNagadiB Ta CTyOeHTiB — ManbyTHIX mporpaMicTis.
KopuncTyBadi cMCTEMU MatoTb Pi3HI CTaTyCK Ta QYHKLIIOHaNbHI MOXNMBOCTI. «Buknagau» mae
OOCTyn [Ona [OofdaBaHHA 3aBOaHb, KaTeropil 3aBAaHb, TecCTiB, CTYAEHTCbKMX rpyn, MOB
nporpamMyBaHHA Towo, «CTyOeHT» MOXe BWKOHYBATWM 3aBOaHH§a, MepeBipatn X,
BMKOPWUCTOBYOUYM TECTU, BHOCUTU 3MiHU Y CBIM Npodinb.

TeMaTUKa po3po6KN: PO3BUTOK Cy4aCcHMUX iHOOPMaLiMHUX, KOMYHIKaLiIMHWUX TEXHOMNOTIN,
POBOTOTEXHIKM

Cdepa BUKOPUCTAHHA: KOMM'IOTEPHI TEXHOOTIT, 3aXMCT iHbopMaLii, iIHPopMaLimHi
TeXHOMNOoriI.

OCHOBHi nepeBaru:

M nepBWHHE HanalwTyBaHHS CUCTEMM BigOYBaAETbCA MaKCMMaibHO NPoOCTo, 6e3
HeoOXiOHOCTI pedaryBaHHsa BENUKOI KiNbKOCTI dannie, moganblue HanalwTyBaHHS
cUCTeMU, [ofaBaHHS KOPUCTYBAYiB Ta 3aBAaHb BiOOyBaETbCA MOBHICTIO Yepes Beb-
iHTepdemc.

Bupiwye npo6nemu:
M OWCTaHUIiNHOI NepeBipKM BUKOHAHHA 3aBOaHb 3 NiATPUMKO Pi3HMX MOB
nporpamyBaHHA.

MponoHyeMO: crifibHe JoonpaLloBaHHA PO3PO6KM 0O MPOMUCIOBOTO PIBHS.

KEPIBHUK HAYKOBOI PO3POBKU KOHTAKTU

MNipny6Ha Jlapmuca AHApiiBHa Ten. +38(0372)58-47-20
®dakc: +38 (0372)58-47-08

HoueHrT,

KaHOMAaT GisMKo-MaTeMaTUYHUX HayK nd-office@chnu.edu.ua
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FACULTY OF MATHEMATIC
AND INFORMATICS

DEPARTMENT OF MATHEMATICAL MODELING

LIGHTEST - AUTOMATED TESTING SYSTEM

FOR PROGRAMMING ASSIGNMENTS

LighTest is a development of the students and staff of Department of Mathematical
Modeling. It is an automated testing system for programming assignments designed for
teachers and students - future programmers. Users of the system have different roles and
access to different functions. “Teacher” has full access to tasks, task categories, tests,
student groups, programming languages, etc. “Student” can complete tasks, verify them
using predefined tests, modify profile.

The Subject of the Development: Development of modern information, communication
technologies, robotics

The Area of Application: computer technology, data protection, IT.

Main Benefits:
M initial setup is easy, does not require manual modification of files; further
configuration, user and task creation is done fully through the Web Ul.

Problem Solutions:
M remote verification of tasks with support of multiple programming languages.

Our Suggestions: joint improvement of the development to the industrial level.

SCIENTIFIC ADVISOR CONTACTS

Larysa Piddubna tel: +38(0372)58-47-20
fax: +38 (0372)58-47-08
Assistant Professor
nd-office@chnu.edu.ua
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HABYAJIbHO-HAYKOBUM IHCTUTYT
DIBUKO-TEXHIYHUX
TA KOMIMIOTEPHUX HAYK

KAGEOPA PAOIOTEXHIKU
TA IHOOPMALLIMHOI BE3MEKMU

BYJNEBUN FMNEPKYB

1. Set samlpling step: {0.01; 0.001; 0.0001; 0.00001; 0.000001}
2. Set accuracy of calculation: (3,4, 5, 6,7, 8,9)

3. Set bool_array[i1,...id]=true

4. Setinitial value x0=0.0...1

5. Set bool_array[0]...[1]=true

6. Set initial value of
length determined I=0

Bun3HaueHHA nepiony MNOBTOPEHHS
ymcen NpeacTaBneHuX 3agaHoo KifbKiCTo
OECATKOBUX 3HA4YeHb Yy TreHepoBaHin
MOCNIOOBHOCTI  3OINMCHIOETBCA  MEeTOOOM

Yes Checking if No Calculation the next number in . . .
xo>=1 sequence MPOEKTYBaHHA 3a4aHOI KIJTbKOCTI nepLlnx
A . .
OEeCATKOBMX 3HaKIB, WO BI,EI,O6pa)KaPOTb

UneHM MocnigoBHOCTI, Ha 6araToMipHUI

MacmB  ByneBWX  3MiHHUX  (ByneBun
| rinepky6), PO3MipHICTb 9KOro CTaHOBMUTb
7 10x10x...x10 (KinbKicTb MHOXHMKIB
3aneXuTb  BiA4  KiNbKOCTI  OECATKOBMUX
3HaKiB, WO BUKOPUCTOBYKTbCA  O14
BiooGpaXkeHHsa Yncna y NocnigoBHOCTI).

Set next initial
value xo

Remember| as a length of
sequence for a given xo andd

Determination of a value of
bi=boel_array[a1]...[ad]

Checking if bi
equal true

TeMaTUKa po3po6KU: PO3BUTOK Cy4aCcHUX iHOOPMaLIMHUX, KOMYHIKaLiIMHWUX TEXHOMNOTIN,
POBOTOTEXHIKM

Cdepa BUKOPUCTAHHSA: KOMM'IOTEPHI TeXHOMOrIi, 3axXMUCT iHbopMalLlii, iHpopMaLLinHi
TexHonorii, TenekoMyHikauii.

OCHOBHi nepeBarm:
M anropuT™M 3HaYHO CKOPOYYE MiHIManbHO HEOBXiOHY KiNbKicTb 064YMCeHb Ang
BM3HAYEHHSA Nnepiogy YMCNOBUX MOCNIOAOBHOCTEMN.

Bupiwye npo6nemu:
M 3acTocyBaHHA anropuTMy rapaHTOBaHO AoMnoMarac 3anobirt BUHUKHEHHO Nepioay
B anapaTHUX NPUCTPOAX reHepyBaHHA NCeBAOBUMAAKOBMX MOCMiIAOBHOCTEN.

MponoHyeMoO: NpoBefeHHA eKCrepUMEHTabHMX OOCAIAXKEeHb, 34iMCHEHHA onepaLin,
MoB'A3aHUX i3 TpaHCHEepOM (Mepenadeto) TEXHOMOTIN.

KEPIBHUK HAYKOBOI PO3POBKU KOHTAKTU

MoniTaHcbkui PycnaH JleoHigoBUY Ten: +38(0372)58-47-20
®akc: +38 (0372)58-47-08

Mpodecop,

OOKTOP TEXHIYHUX HayK nd-office@chnu.edu.ua
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EDUCATIONAL AND SCIENTIFIC
INSTITUTE OF PHYSICAL-TECHNICAL
AND COMPUTER SCIENCES

DEPARTMENT OF RADIO ENGINEERING
AND INFORMATION SECURITY

BOOLEAN HYPERCUBE

1. Set samlpling step: {0.01; 0.001; 0.0001; 0.00001; 0.000001}
2. Set accuracy of calculation: (3,4, 5, 6,7, 8,9)

3. Set bool_array[i1,...id]=true

4. Setinitial value x0=0.0...1

5. Set bool_array[0]...[1]=true

6. Set initial value of
length determined I=0

No Calculation the next number in
sequence
Setl=1+1

Determining the repetition period of
numbers represented by a given number
of decimal values in the generated
sequence is carried out by projecting a
given number of first decimal places
representing the members of the
sequence on a multidimensional array of

Checking if
xo>=1

Set next initial
value xo

Remember| as a length of
sequence for a given xo andd

Determination of a value of
bi=boel_array[a1]...[ad]

| Set bool_array[a1]...[ad]=true

Checking if bi
equal true

Boolean variables (Boolean hypercube),
the dimension of which is 10x10x..x10 (the
number of factors depends on the
number decimal places used to represent
a number in the sequence).

The Subject of the Development: Development of modern information, commmunication
technologies, robotics

The Area of Application: computer technology, data protection, IT, telecommunications.

Main Benefits:
M the algorithm significantly reduces the minimum required number of calculations
to determine the period of numerical sequences.

Problem Solutions:
M the use of the algorithm is guaranteed to help prevent the occurrence of a period in
hardware devices for generating pseudo-random sequences.

Our Suggestions: conduction of an experimental research, operations in technology
transfer.

SCIENTIFIC ADVISOR CONTACTS

Ruslan Politanskyi tel:  +38(0372)58-47-20
fax: +38 (0372)58-47-08

Professor

nd-office@chnu.edu.ua
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HABYAJIbHO-HAYKOBUM IHCTUTYT
DIBUKO-TEXHIYHUX
TA KOMIMIOTEPHUX HAYK

KAGEOPA PAOIOTEXHIKU
TA IHOOPMALLIMHOI BE3MEKMU

IHOOPMALIIMHA CUCTEMA HA CBIT/IOBUX IMMYJIbCAX

BNWAUMOIO OIAMNMA3OHY

Po3pobka nepenbadace cTBOpeHHd iHdopMaLiMHOI cucTeMu, OCOBNUBICTIO aKkoi €
BMKOPWUCTaAHHA 9K HOCia iHGopMaLii CBITIOBMX iIMMyNbCiB BUOAMMOro AiamasoHy. CuctemMa
3MOyKe 3abe3nedyBaTV MPUXOBAHUIN PEXUM MNepefaBaHHA HU3bKOLWBUOKICHUX MOTOKIB
iHpopMauii. Buasutm cam ¢dakT npouecy nepegaBaHHa iHGopMaLii MOXXHa TiflbKM 3a
OOMOMOroto creuianbHUX MPUCTPOIB Ta 3a YMOBM, WO BIOOMIi MapaMeTpy CBITNOBMX
iMMNy/bCiB.

TeMaTUKa po3pOo6KU: PO3BUTOK CyYacHUX iHDOPMaLLiMHUX, KOMYHIKaLLiMHUX TEXHOMNOTIN,
POBOTOTEXHIKM

Cdepa BUKOPUCTAHHS: 3aXM1CT iHbopMallii, HauioHanbHa 6e3neKka Ta 060poHa,
TeneKoMyHiKaLlii.

OCHOBHi nepeBaru:
M MOXX/MBICTb MPUXOBAHOIO NepeaaBaHHA KOHIaeHLiMHoI iHpopMalLlii;
M 3HaAYHO 3HMYKEHa MOXXITMBICTb HECAHKLIIOHOBAHOIo OOCTyny 00 iHdopMallii 3
cepenoBuLLa PO3MNOBCOOXKEHHSA IHOOPMALLIMHOIO MOTOKY;
M BigHOCHa MPOCTOTa HaNalWTyBaHHSA 3aBOAKM BUKOPUCTAaHHIO BUOAMMOIO CBIiTNA.

Bupiwye npo6nemu:
M paHa cucTeMa He BUMPOMIHIOE eNeKTPOMarHiTHI XBUni, He 3abpynHtoe edip;
M Moxe ByTM ePeKTUBHUM OOMOBHEHHAM, a B padi BUNaaKiB i anbTepHaTUBOO
pafgio4acToTHUM 6e30Pp0TOBMM TexXHoMoriaM (Hanpuknag, Wi-Fi).

MpPoNoHYEMO: NpoBeaeHHA eKCNepUMeHTaNbHUX AOCNiIOMXKEHb, PO3P0obNeHHA A0CiAHOro
3paska.
|

KEPIBHUK HAYKOBOI PO3POBKU KOHTAKTU

Po)XxpgecTBeHCbKa MaprapuTa MpuropiBHa Ten. +38(0372)58-47-20
®dakc: +38 (0372)58-47-08

JoueHT,

KaHOMAaT GisMKo-MaTeMaTUYHKX HayK nd-office@chnu.edu.ua
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EDUCATIONAL AND SCIENTIFIC
INSTITUTE OF PHYSICAL-TECHNICAL
AND COMPUTER SCIENCES

DEPARTMENT OF RADIO ENGINEERING
AND INFORMATION SECURITY

INFORMATION SYSTEM BASED ON VISIBLE LIGHT PULSES

This development provides for the creation of an information system, the feature of
which is the use of visible light pulses as a carrier for data transfer. The system will be able
to provide a hidden mode of transfer of low-speed information flows. The fact of the data
transfer process can be detected only using special devices and when the parameters of
the light pulses are known.

. Transmitter

| Light emitter «—|  Amplifier

R i

i - (APDS-9002
Prr%zadgi:%on [«— Backlight photodetector controlled
. | with amplifier generator

_____ l _____ I """"""""" |

Digital signal

Backlight

Optical Frequency-
: system | —> selective [—>| Amplifier Output
‘| Industar-23U photodetector
Receiver N

The Subject of the Development: Development of modern information, communication
technologies, robotics

The Area of Application: data protection, national security and defence,
telecommunications.

Main Benefits:
M the possibility of hidden transfer of confidential information;
M significant reduction of the possibility of unauthorized access to information from
the propagation medium of information flow;
M the relative ease of adjustment due to the use of visible light.

Problem Solutions:
M this system does not radiate electromagnetic waves, does not contaminate the
ether;
M can be an effective addition, and in some cases an alternative to RF wireless
technology (eg, Wi-Fi).

Our Suggestions: conduction of an experimental research, development of a prototype.

|
SCIENTIFIC ADVISOR CONTACTS

Marharyta Rozhdestvenska tel: +38(0372)58-47-20
fax: +38 (0372)58-47-08

Associate Professor

Ph.D nd-office@chnu.edu.ua
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HABYAJIbHO-HAYKOBUM IHCTUTYT
DIBUKO-TEXHIYHUX
TA KOMIMIOTEPHUX HAYK

KAOEOPA MATEMATUYHUWX MPOBJ1EM YTPABJTIHHA
| KIBEPHETUKW

PO3POBKA EJIEMEHTIB PO3YMHOI'O AOMY

NMpW3Ha4YeHHA  MPUCTPOLO i
JodaTKy Ha cmMapTdoH Ta Ha [1K
nonarac B 3abesneydeHHi GyHKLIioHany:

- KepyBaHHS 30BHILLUHIMU
MPUCTPOAMMU, LLO Nig’eaHaHi oo
po3pobneHoi cuctemu;

- BU3HAYEHHA TeMnepaTypu
MPUMILLLEHHS Ta KepyBaHHA OBEPMU Ta
BikKHaMu;

- aBTO MOSINB POC/INH;

- gooaTkoBa QyHKLUiA — Harnag 3a
MPUMILLEHHAM.

TeMaTUKa po3po6KU: PO3BUTOK CyHaCcHMUX iHOOPMaLIMHUX, KOMYHIKaLiIMHUX TEXHOMNOTIN,
POBOTOTEXHIKM

Cdepa BUKOPUCTAHHS: KOHTPO/b 3a BigganeHnMm ob’'ektaMm, ekonoriq, iHbopMaLinHi
TexHonorii.

OCHOBHI NepeBaru:
M BnacHa po3pobka, He BMMarae 3HadHMx KaniTanoBKnaaeHb.

Bupiwye npo6nemu:

M 3abe3nedyeHHsa OOCTYMy 00 3acobiB ynpaBAiHHA PO3YMHMM JOMOM 3a 4OMOMOroo
Wi-Fi Mepexxi Ta cMapTdoHa nig ynpaeniHHAaM OC Android.

MponoHyeMO: MNignawTyBaHHA PO3pPo6KKM Nig BUMOIrM 3aMOBHMKA, NpoBeaeHHSA
eKcnepmMeHTanbHMX OOCAIOYKeHb, BUKOHAHHA BUMNPOBYBaHb, CTBOPEHHS CMifIbHOro
MNignpPUEMCTBA, PO3POBNEHHSA KOHCTPYKTOPCHKOI AOKYMEHTaLlil, eKCrnepTHe OLiHIoBaHHA,
po3pobneHHa Moaenewn, cninbHe 0OOMPaLBaHHSA PO3PO6KM 00 MPOMMUCIOBOrO PIiBHS.

KEPIBHUK HAYKOBOI PO3POBKU KOHTAKTU

PycHak Mukona AHppiioBuUY Ten. +38(0372)58-47-20
®dakc: +38 (0372)58-47-08

Kanoupoat gisrKo-MaTeMaTUYHKMX Hayk,

OOueHT nd-office@chnu.edu.ua
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EDUCATIONAL AND SCIENTIFIC
INSTITUTE OF PHYSICAL-TECHNICAL
AND COMPUTER SCIENCES

DEPARTMENT MATHEMATICAL PROBLEM
OF CONTROL AND CYBERNETICS

DEVELOPMENT OF ELEMENTS OF A SMART HOME

The purpose of the device and
application on a smartphone and PC
is to provide functionality:

-control of external devices
connected to the developed system;

- determining the room
temperature and controlling doors
and windows;

- auto watering of plants;

- additional function - supervision
of the room.

The Subject of the Development: Development of modern information, cornmunication
technologies, robotics

The Area of Application: control over remote objects, ecology, information technologies.

Main Benefits:
M own development does not require significant investment.

Problem Solutions:
M provide access to smart home controls via a Wi-Fi network and a smartphone
running Android.

Our Suggestions: adjustment of development to the requirements of the customer,
carrying out experimental researches, performance of tests, creation of the joint venture,
development of the design documentation, expert estimation, development of models,
joint completion of development to industrial level.

SCIENTIFIC ADVISOR CONTACTS

Mykola Rusnak tel:  +38 (0372)58-47-20
fax. +38 (0372)58-47-08

Candidate of Physical and Mathematical Sciences

Associate Professor nd-office@chnu.edu.ua
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HABYAJIbHO-HAYKOBUM IHCTUTYT
DIBUKO-TEXHIYHUX
TA KOMIMIOTEPHUX HAYK

KAGEOPA PAOIOTEXHIKU
TA IHOOPMALLIMHOI BE3MEKMU

OETEKTOP BUBYXOBUX TA HAPKOTUYHUX PEHOBUH

Po3pobka nepenbayac CTBOPEHHS
nopTaTMBHOIro  geTekTopa curHanis  HAKP,
OCOBMUBICTIO AKOTO € MOX/UBICTb BUSABMEHHS
Manmx KOHLEHTpaLin Hebe3neuHnx pevyoBuH B
HeMeTanesmx ob'ekTax (pyyHi MoKaxi,
KOHBEPTK, M/ACTUKOBI KOHTEMHepW Ta iHwe).
KpiM  LbOro, 3MeHLeHHs Maco-rabapuUTHMX
MapaMeTpiB iIMMNYMbCHOrO MepefaBada, Mnpu

36eperKeHHi noro FONOBHUX  TEXHIYHMX
XapaKTepPUCTUK,  OO3BOMIUTb  3aCTOCOBYBaTU
3aMponoHOBaHMM OeTeKTOP AKP Ha

6e3niNoTHUX KepoBaHUX niTanbHWX anapaTax
TUMNY  «MYNbTUKOMNTEP» ONA  AUCTaHLIMHOro
BMABNEHHSA CMIHaniB i3otony 14N.

TeMaTuKa po3po6KU: PO3BUTOK CyHaCcHUX iHOOPMaLiMHUX, KOMYHIKaLiMHWUX TEXHOMNOTIN,

POBOTOTEXHIKM

Cdepa BUKOPUCTAHHSA: HallioHarbHa 6e3mneKa Ta 060poHa, MPUKOPAOHHI 3aroHU, MUTHUL,

LIMBINbHI TPaAHCMOPTHI 06'eKTU YKPaiHW.

OCHOBHI NepeBaru:

M BUABMNEHHS Bl/l6yXOHe6e3l'Iel—lHl/IX I'Ipe,EI,MeTiB Ta HAPKOTUYHKMX PeYOBWH B

HeMeTaneBux ob'eKTax;

M inpeHTUdIKaLia MannX KOHLEHTPAaLLiY pe3oHyounx anep;

M BMCOKa MMOBIPHICTb 6€3MOMUIKOBOIO BUABNEHHS,

M MOXMBICTb BUKOPUCTAHHS Ha KepoBaHMX 6e3MiNoTHMX NiTanbHKMX anapaTax ans
OVNCTaHLIMHOIO BUSBMEHHA CUMHaniB pe3oHaHcy isotony 14N.

Bupiwye npo6nemu:

M [OUCTaHLUiIMHOMO BUABMEHHS BUOyXoHebe3MneuyHxX NpeaMeTiB Ta HaPKOTUUYHMX

PEUYOBUH;

M peecTpaLlii cnabKux curHanie isotony 14N MeTogoM a0epHOro KBaapynobHOro

pe30HaHcy.

MponoHyeMo: po3pobrieHHs anapaTHKX Ta MPOrPaMHMX pilleHb, BUCOKOAKICHE
MPOeKTyBaHHS Ta BUrOTOBMIEHHSA OOC/IAHOroO 3pasKa aeTeKkropa.

KEPIBHUK HAYKOBOI PO3POBKU KOHTAKTU

Camina AHApin NeTpoBuy

[NpopeKTop 3 HayKoBOi Po6OTH,
OOKTOP TEXHIYHUX HayK,
npodecop

Ten: +38(0372)58-47-20
®dakc: +38 (0372)58-47-08

nd-office@chnu.edu.ua
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EDUCATIONAL AND SCIENTIFIC
INSTITUTE OF PHYSICAL-TECHNICAL
AND COMPUTER SCIENCES

DEPARTMENT OF RADIO ENGINEERING
AND INFORMATION SECURITY

EXPLOSIVE AND NARCOTIC SUBSTANCE DETECTOR

This development provides for the creation
of a portable detector of NQR signals, the
feature of which is the possibility of detecting
small concentrations of hazardous substances
in  nonmetallic objects (hand luggage,
envelopes, plastic containers, etc.). In addition,
the reduction of the mass-dimensional
parameters of the impulse transmitter, while
maintaining its main technical characteristics,
will make it possible to apply the proposed NQR
detector on unmanned aerial vehicles of the
"multi-copter" type for remote detection of
signals of the isotope 14N.

The Subject of the Development: Development of modern information, communication
technologies, robotics

The Area of Application: national security and defence, border detachments, customes, civil
transport objects of Ukraine.

Main Benefits:

detection of explosive objects and narcotic substances in non-metallic objects;
identification of small concentrations of resonance nuclei;

high probability of error-free detection;

possibility of use on controlled unmanned aerial vehicles for remote detection of
resonance signals of the isotope 14N.

NENENEN

Problem Solutions:
M remote detection of explosive objects and narcotic substances;
M detection of weak signals of the 14N isotope by the method of nuclear quadrupole
resonance.

Our Suggestions: development of hardware and software solutions, high-quality design
and fabrication of a prototype detector.

SCIENTIFIC ADVISOR CONTACTS

Andrii Samila tel: +38(0372)58-47-20
fax. +38(0372)58-47-08

Vice Rector for Scientific Research

Doctor of Engineering Sciences nd-office@chnu.edu.ua

Professor
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HABYAJIbHO-HAYKOBUM IHCTUTYT
DIBUKO-TEXHIYHUX
TA KOMIMIOTEPHUX HAYK

KAGEOPA PAOIOTEXHIKU
TA IHOOPMALLIMHOI BE3MEKMU

NMOPTATUBHUN LUDPOBUN BATATOIMNYJIbCHUNA

CNEKTPOMETP AO0EPHOIO KBAAPYINOJIbHOIO PESOHAHCY

Po3pobneHo 6GaratodyHKLiOHaNbHY anapaTHO-MPOrpaMHy CUCTEMY KOrepeHTHOro
iMmnynbcHoro ®yp'e-cnekTpomMeTpa HKP Ha OCHOBI OOHOKPWCTANIbHMX MPOrPaMoOBaHUX
NOFYHUX IHTEerpanbHMX CXeM, CUHTAKCUCY MOLEMNOBaHHS OMHAMIUHUX PEXMUMIB NMOTiYHUX
CTPYKTYP, anroputMiB rpadiyHOro nporpamMyBaHHA 3 MeTOK iMMysbcHoro dyp'e aHanisy
ONHAMIYHUX  XapPaKTEePUCTUK KPUCTaniyHoi rpaTkyM HaniBnpoBiOHUKOBMX CTPYKTyp Ta
OOCNiIOXeHHA CEHCOPHUMX BRacTnaocTen AKP.

TeMaTUKa po3po6KU: PO3BUTOK Cy4aCcHMUX iHOOPMaLIMHUX, KOMYHIKaLiIMHWUX TEXHOMNOTIN,
POBOTOTEXHIKM

Cdepa BUKOPUCTAHHSA: XiMiYHa MPOMMUCIIOBICTb, ENEKTPOHIKa, MPOMMCOBI MIAMNPUEMCTRA,
npunanobynyBaHHS, MiKpoeneKTPOoHiKa, ONToeNeKTPOHIKa, padioeneKTPoHIiKa,
pagioTexHika.

OCHOBHi nepeBarm:
M po3lWunpeHnin gianasoH poboymx 4acToT,
M nigBULEHHA PO3A4iNbHOT 30aTHOCTI MyNbTUMNETHUX CMEKTPIB;
M MOXNUMBICTb 3MiHM KOH®IrypaLlii UMPPOBOro CUrHanbHOro NpPoLLecopa;
M nopTaTMBHa KOHCTPYKLIA.

Bupiwye npo6nemu:
M pocnigyXeHHa cuMeTpii, CTPYKTYPU, Ga3oBMX MepexoiB Ta AedeKTHOCTI KpMUcTanis 3
KBagpymnosbHUMK 940aMMN aTOMIB;
M KOHTPOIb CTRPYKTYPU LapyBaTUX Ta OpraHiyHUX HaniBrnpoBiOHUKIB;
M po3pobneHHa ceHcopiB Gi3NUHMX BENUYMH Ha ocHoBI AKP.

MponoHyeMo: po3pobeHHsa anapaTHUX Ta MPOrpaMHUX pilleHb, BUCOKOAKICHe
MPOEKTYBaHHA Ta BUTOTOBMEHHA OOCNIAHOrO 3pa3ka, NianalTyBaHHA po3po6bKM Nig BUMOrn
3aMOBHWKa, CMiflbHe 4oONPaLoBaHHA PO3POBKM 00 MPOMUCIOBOIO PIBHA, BUFOTOBMEHHS
PO3POOKM Ha 3aMOBEHHS.
]

KEPIBHUK HAYKOBOI PO3POBKU KOHTAKTU

Camina AHAapin MNeTpoBuy Ten. +38(0372)58-47-20
®dakc: +38 (0372)58-47-08

[NpopeKTop 3 HayKoBOi Po6OTH,

LOKTOP TEXHIYHUX HayK, nd-office@chnu.edu.ua

npodecop
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EDUCATIONAL AND SCIENTIFIC
INSTITUTE OF PHYSICAL-TECHNICAL
AND COMPUTER SCIENCES

DEPARTMENT OF RADIO ENGINEERING
AND INFORMATION SECURITY

PORTABLE DIGITAL MULTI-PULSE

NUCLEAR QUADRUPOLE RESONANCE SPECTROMETER

A multifunctional hardware-software system of the coherent pulsed Fourier
spectrometer of NQR on the basis of single-crystal programmable logic integrated circuits,
syntax of modeling of dynamic modes of logical structures, algorithms of graphic
programming is developed for research of dynamic characteristics of crystal lattice of
semiconductor structures.

The Subject of the Development: Development of modern information, commmunication
technologies, robotics

The Area of Application: chemical industry, electronics, industrial enterprises,
instrumentation, microelectronics, optoelectronics, radio electronics, radio engineering.

Main Benefits:
M extended operating frequency range;
M increase the resolution of multiple spectra;
M possibility of changing the configuration of the digital signal processor;
M portable design.

Problem Solutions:
M investigation of symmetry, structure, phase transitions and defectiveness of crystals
with quadrupole atomic nuclei;
M control of the structure of layered and organic semiconductors;
M development of NQR sensors of physical quantities.

Our Suggestions: hardware and software development, high-quality design and
fabrication of a prototype, adjustment of the development according to the client's
demands, joint improvement of the development to the industrial level, performance of
tasks to order.

SCIENTIFIC ADVISOR CONTACTS

Andrii Samila tel: +38(0372)58-47-20
fax. +38(0372)58-47-08

Vice Rector for Scientific Research

Doctor of Engineering Sciences nd-office@chnu.edu.ua

Professor
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HABYAJIbHO-HAYKOBUM IHCTUTYT
DIBUKO-TEXHIYHUX
TA KOMIMIOTEPHUX HAYK

KAGEOPA PAOIOTEXHIKU
TA IHOOPMALLIMHOI BE3MEKMU

NMPUCKOPIOBAY OBYUCIEHDb NMMBOKUX HEUPOHHUX

MEPEX HA BA3I MPOrPAMOBAHUX JTOTNKOBUX
IHTETPAJIbHUX CXEM

N e I —

Po3pobneHo €NEeKTPOHHI 3acobu
npuckoptoBaya obuucreHb FANBOKMX
HEMPOHHUX MepeXk Ha 6asi NporpamMoBaHmX
NOriKOBUX iHTerpanbHUX cxeM. Po3pobka
nepenbayace 3acTOCYyBaHHA PI3ZHOMAHITHUX
nepudepinHmnx MPUCTPOIB, 3acobiB
BiOoTaromxKeHHsa Ta KOH®IrypyBaHHS,
peanisauii CyMIiCHOCTI apXiTeKTypu pPi3HKMX
MPOTOKONIB MepedaBaHHa iHdopMaLiii.

TeMaTUKa po3pOo6KU: PO3BUTOK CyYaCcHUX iHDOPMaLLiMHUX, KOMYHIKaLLIMHUX TEXHOMNOTIN,
POBOTOTEXHIKM

Cdepa BUKOPUCTAHHSA: LUTYYHUIN iIHTENEKT, KOMM'IOTEPHI TeXHOMOrII, iHpopMaULinHI
TexHonorii, pagioTexHika.

OCHOBHi nepeBarm:

M MOXIMBICTb KOH®INYpYBaHHSA creLianb3oBaHMX soft-npoLecopis Ang cuctem
LUMdpoBOro o6pob6IeHHa CUrHaniB Ta aBTOMATU30BaAHUX CUCTEM KepyYBaHHS, LLLO
BMKOPUCTOBYOTb METOAM MALUMHHOIO HaBYaHHS;

M nigBULLEHI LUBUAOKICHI XapaKTEePUCTUKM i3 OOHOUYACHUM 36epeXeHHAM
eHepreTUYHMX XapaKTepUCTUK anapaTHUX 3acobiB LUTYYHOro iHTeNeKTY.

Bupiwye npo6nemu:
M 06pobneHHA CUrHaniB B LUTYYHUX HEUPOHHUX Meperkax;
M po3pobneHHs padioeneKTPoHHKWX 3acobiB aBTOMaTM30BaHMX CUCTEM KepyBaHHS
aBTOMOGINAMUK, poboTaMu, MPUCTPOAMM Ta NiTakaMK Ha 6a3i MalLMHHOIO HaBYaHHS.

MponoHyeMo: po3pobeHHsa anapaTHUX Ta MPOrpaMHUX pilleHb, BUCOKOAKICHe
MPOEeKTyBaHHA Ta BUIOTOBNEHHSA AOCMIAHOro 3paska, NiafalTyBaHHA po3pobKM Nig BUMOrm
3aMOBHWKa, CMiflbHe 4OONPaLIOBaHHA PO3POBKM 00 NMPOMUCIOBOrO PIBHA, BUFOTOBNEHHS
PO3PO6KU Ha 3aMOBIEHH4.
]

KEPIBHUK HAYKOBOI PO3POBKU KOHTAKTU

Camina AHppii1 MeTpoBuy Ten. +38(0372)58-47-20
®dakc: +38 (0372)58-47-08

[MpopeKTop 3 HayKoBOI Po6OTH,

LOKTOP TEXHIYHUX HayK, nd-office@chnu.edu.ua

npodecop
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EDUCATIONAL AND SCIENTIFIC
INSTITUTE OF PHYSICAL-TECHNICAL
AND COMPUTER SCIENCES

DEPARTMENT OF RADIO ENGINEERING
AND INFORMATION SECURITY

ACCELERATOR FOR COMPUTING DEEP NEURAL
NETWORKS BASED ON PROGRAMMABLE LOGIC
INTEGRATED CIRCUITS

Electronic tools for an accelerator for
computing deep neural networks based on
programmable logic integrated circuits
have been developed. The development
provides for the use of various peripheral
devices, debugging and configuration tools,
implementation of the architecture
compatibility of various information transfer
protocols.

The Subject of the Development: Development of modern information, communication
technologies, robotics

The Area of Application: artificial intelligence, computer technology, IT, radio engineering.

Main Benefits:
M possibility of configuring specialized soft-processors for digital signal processing and
automated control systems using machine learning methods;
M the speed characteristics are increased while maintaining the energy characteristics
of the artificial intelligence hardware.

Problem Solutions:
M signal processing in artificial neural networks;
M development of radio electronic means of automated control systems for cars,
robots, devices and aircraft based on machine learning.

Our Suggestions: hardware and software development, high-quality design and
fabrication of a prototype, adjustment of the development according to the client's
demands, joint improvement of the development to the industrial level, performance of
tasks to order.

SCIENTIFIC ADVISOR CONTACTS

Andrii Samila tel. +38(0372)58-47-20
fax: +38(0372)58-47-08

Vice Rector for Scientific Research

Doctor of Engineering Sciences nd-office@chnu.edu.ua

Professor
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DOAKYJIbTET APXITEKTYPM,
BYAIBHUUTBA TA AEKOPATUBHO-
NMPUKITAAHOIO MUCTELITBA

KADEOPA BYOIBHULTBA

BUCOKOMIUHA ®IBPO-BETOHHA CYMILU

Po3pobka nepenbavace CTBOPEHHA
peLenTypn  BUCOKOMILHOI  ¢ibpo-6eToHHOI
cyMilwi, ¢dgka MogumdikoBaHa  KOMIMIEKCOM
[0oOaTKiB Ha OCHOBI MIKpPOKpeMHe3eMy,
MeTaKaosiHy Ta nonikapbokcunaTHoOro

cyrnepnnactudikatopa, 0COBAMBICTIO dKoi €
MOXX/IMBICTb ~ BUKOPUCTAHHA B MOHOJITHMX
BIAMOBIAANbHMX KOHCTPYKLIAX, AKi MNpaLutotoTb
Ha eKcTpeManbHUM  CTUCK.  KpiM  Lboro,
3MEeHLEeHHA 06'eEMHUX MapaMeTpPiB KOHCTPYKL,
3MeHLUEeHHS ii MeTaNloEMHOCTI Mpu 36epeXKeHHi
Hecy4oi 30aTHOCTI.

TeMaTUKa po3po6Kn: OCBOEHHSA HOBUX TEXHOSONN OTPUMaHHA, 06pobeHHa i
3aCTOCYBAHHSA KOMMO3MLIMHMX Ta GyHKLIIOHaNbHO-IrPagieHTHMX MaTepianis

Cdepa BUKOPUCTAHHS: OyaiBHULTBO.

OCHOBHi nepeBaru:
M MiuHicTb Ha cTUCK 120 MTg;
M TexHoNorivHicTb.

Bupiwye npo6nemu:
M npoeKTyBaHHA KOHCTPYKLUIN, AKi MpaLoloTb Ha eKCTpeMarnbHMIM CTUCK Ta MatoTb
nigaBMLLEHY HECYYY 30aTHICTb;
M BUKOPUCTAHHA BUCOKOMILLHUX BETOHHUMX KOMMO3UTIB ANa GyHOAMEHTIB Ta iHLIMX
KOHCTPYKLIN, AKi eKCnyaTytoTbCa B arpecBHOMY CepedoBULL.

MponoHyeMo: MNignawTyBaHHA PO3pPo6KKM Nig BUMOIrM 3aMOBHMKA, NpPOoBeaeHHSA
eKcnepmMeHTanbHMX OOCAIOYKeHb Ta BUKOHAHHSA BMMNPOoBbyBaHb B aTeCTOBaHIN nabopaTtopii
OiarHOCTUKKM ByaiBenbHUX MaTepianiB i KOHCTPYKLLIN.

KEPIBHUK HAYKOBOI PO3POBKU KOHTAKTU

®dopauyk Irop Muxainosumy Ten. +38(0372)58-47-20
®dakc: +38 (0372)58-47-08

[ekaH dakynbTeTy apXiTekTypu, 6yaiBHULTBA

Ta JeKoPaTUBHO-MPUKNAAHOMO MUCTELITBa, nd-office@chnu.edu.ua

OOKTOP Gi3NKO-MaTEMaTUYHKX HayK, Mpodecop
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FACULTY OF ARCHITECTURE,
CONSTRUCTION ENGINEERING, AND
DECORATIVE AND APPLIED ARTS

DEPARTMENT OF CONSTRUCTION ENGINEERING

HIGH-STRENGTH FIBER-CONCRETE MIX

The development involves the creation of a
formulation of high-strength fiber-concrete
mixture, which is modified by a set of
applications based on microsilica, metakaolin
and polycarboxylate superplasticizer, a feature
of which is the possibility of use in monolithic
critical structures that work on extreme
compression. In addition, reducing the volume
parameters of the structure, reducing its metal
content while maintaining the load-bearing
capacity.

The Subject of the Development: Development of new technologies for obtaining,
processing and application of composite and functional-gradient materials

The Area of Application: construction engineering.

Main Benefits:
M compressive strength 120 MPg;
M manufacturability.

Problem Solutions:
M design of structures that work on extreme compression and have increased load-
bearing capacity;
M use of high-strength concrete composites for foundations and other structures that
are operated in aggressive environments.

Our Suggestions: adjustment of development according to requirements of the customer,
carrying out experimental researches and performance of tests in the certified laboratory of
diagnostics of building materials and designs.

SCIENTIFIC ADVISOR CONTACTS

Igor Fodchuk tel.  +38 (0372)58-47-20
fax: +38 (0372)58-47-08

Dean of the Faculty of Architecture,

Construction and Decorative Arts nd-office@chnu.edu.ua

Doctor of Physical and Mathematical Sciences, Professor
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DOAKYJIbTET APXITEKTYPM,
BYAIBHUUTBA TA AEKOPATUBHO-
NMPUKITAAHOIO MUCTELITBA

KADEOPA BYOIBHULTBA

YCTAHOBKA YOAPHO-MEPIOANYHOIO BUNMPOBYBAHHYA

NIAKNAOOK NIAJTOroBuUX rNOKPUTTIB

YCTaHOBKa [003BOMSE MPOBOAMNTV OOCAIOXKEHHA MNOCKMX 3pa3kiB (Nig/orosi MoKpuUTTA,
nioknagkyM nig namidaT, nigknagky nig nignoroBuin WwWmT) po3MipoM go 100x100MM i
TOBLUMHOW A0 8MM. [ocCnigyKeHHS MO)Xe MPOBOAMTLCA 3 PI3HOK 4YacCTOTOK ydapiB Ta 3
PiI3HMM TUCKOM Ha 3pPa30K. 3MiHHI IHTEHOOPW YyOapHOro MexaHi3My YCTaHOBKMK, OaloTb
MOX/MBICTb 3MiHIOBaTVM GOPMY | MAOLWY KOHTaKTy 3 AO0CNioKyBaHWMM 3pa3koM. [Mpunag
aBTOHOMHMM Ta MOyKe MpautoBaTK 6e3 Harnsaay OocnioHMKa.

TeMaTuKa po3po6Ku: OCBOEHHSA HOBUX TEXHOMOTIN BUPOOHMLUTBA MaTepiani., ix
0B6pOoBNEHHS i 3'eAHaHHA, CTBOPEHHS iHOYCTPIi HaHOMaTepianiB Ta HAHOTEXHOOTIM

Cdepa BUKOPUCTAHHS: OYOiBHULITBO, KOHTPO/b 3a AKICTIO MaTepianis.

OCHOBHi nepeBaru:
M Manui po3Mip OocnigyKyBaHMUX 3pa3kiB (He MOTPIOHO «MCcyBaTU» BENMKY KiNlbKiCTb
MaTepiany);
M ekcnpecHicTb gocnioyeHb (YCTaHOBKaA 3a AeKinbka roanH Moaentoe yaapHe
HaBaHTaXXeHHS, AKe MOXX/TMBE B peasibHMX YMOBaX 3a OeKiNbKa POoKiB);
M aBTOHOMHICTb.

Bupiwye npo6nemu:
M WBKMAOKOI AiarHOCTUKM NiAKNAA0K Mig0roBMX MOKPUTTIB;
M BU3Ha4YeHHS 3HOCOCTIMKOCTI NiAKNaaoK MiaoroBUX MOKPUTTIB.

MponoHyeMO: MignalTyBaHHA Po3pPo6KKM Nig BUMOIrM 3aMOBHWKA, NMpoBeaeHHSA
eKcreprMeHTanbHUX 4ocnioyKeHb, BAKOHAHHSA BUMPOoOyBaHb.

KEPIBHUK HAYKOBOI PO3POBKU KOHTAKTU

®dopuyk Irop Muxainnoesuy Ten: +38(0372)58-47-20
®akc: +38 (0372)58-47-08

[ekaH dakynbTeTy apXiTekTypu, 6yaiBHULTBA

Ta [eKOPaTUBHO-MPUKIALHOrO MUCTELITBA, nd-office@chnu.edu.ua

OOKTOP Gi3NKO-MaTEMaTUYHKX HayK, Mpodecop
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FACULTY OF ARCHITECTURE,
CONSTRUCTION ENGINEERING, AND
DECORATIVE AND APPLIED ARTS

DEPARTMENT OF CONSTRUCTION ENGINEERING

SHOCK-PERIODIC TESTING OF FLOOR COVERINGS DEVISE

The devise allows to carry out research of flat samples (floor coverings, substrates
under a laminate, substrates under a floor board) in the size to 100xI00 mm and up to 8
mm thick. The test can be performed with different stroke frequencies and with different
sample pressures. Variable intenders of the percussion mechanism of the installation, make
it possible to change the shape and area of contact with the test sample. The device is
autonomous and can operate without the supervision of a researcher.

The Subject of the Development: Development of new technologies for the production of
materials, their processing and connection, the creation of the industry of nanomaterials
and nanotechnologies

The Area of Application: building, materials quality control.

Main Benefits:
M small size of the tested samples (no need to "spoil" a large amount of material);
M expressiveness of research (installation in a few hours simulates the shock load,
which is possible in real conditions in a few years);
M autonomy.

Problem Solutions:
M fast diagnostics of substrates of floor coverings;
M determination of wear resistance of substrates of floor coverings.

Our Suggestions: adjustment of development according to requirements of the customer,
carrying out experimental researches, tests performance.

SCIENTIFIC ADVISOR CONTACTS

Igor Fodchuk tel.  +38 (0372)58-47-20
fax:  +38 (0372)58-47-08

Dean of the Faculty of Architecture,

Construction and Decorative Arts nd-office@chnu.edu.ua

Doctor of Physical and Mathematical Sciences, Professor
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HABYAJIbHO-HAYKOBUM IHCTUTYT
DIBUKO-TEXHIYHUX
TA KOMIMIOTEPHUX HAYK

KAGEOPA PAOIOTEXHIKU
TA IHOOPMALLIMHOI BE3MEKMU

AETEKTOP NOOANHOKUX ®OTOHIB

Po3pobka nepenbadac CTBOPEHHA [OeTeKTopa MOOAMHOKMX (OTOHIB Ha OCHOBI
NaBUHHUX doTodiodiB 3 ManuM pPiBHEM LYMIB Ta 3MeHLUEHO WMOBIPHICTIO XMOHUX
cnpautoBaHb. JlaBUHHUIM  doTodiog NpaLeE B PEXUMI MiduibHMKA GOTOHIB, LWO
3abe3rnedyeTbca CTabinizauicto BENMUUMHM PI3HULI MK Hampyrok »XUBMEHHS i Hanpyrow
npoboto naBumHHOro ¢otodioga U. Mpu LUbOMYy MOXHa MNPOBOAUTV BUMIPKOBaAHHA MpPKU
KIMHaATHUX TeMnepaTypaxXx 6e3 BMKOPUCTAaHHA eHepro3aTpaTHMX 3acobiB OXONOOYKeHHS.
TeMHOBI WYyMK | TeMrepaTypHa HecTabiNbHICTb BpaxoBaHi Yy 3HAYeHHi BeNUUYUHMK
Hanpyrn U. KBaHTOBa epeKTUBHICTb peecTpaLlii 3pocTac 45 %.

TeMaTUKa po3po6KU: PO3BUTOK Cy4aCcHUX iHOOPMaLIMHUX, KOMYHIKALiIMHWUX TEXHONOTIN,
POBOTOTEXHIKM

Cdepa BUKOPUCTAHHSA: KOMM'IOTEPHI TEXHOMOTIT, 3axXM1CT iHbopMaLLii, eNeKTPOHIKa,
ONTOENEeKTPOHIKA, TeIeKOMYHiKaLlii.

OCHOBHI NepeBaru:

M TeMHOBI WWyMU i TeMnepaTypHa HecTabiNbHICTb BpaxoBaHi y 3Ha4YeHHi BeNMUMUYMHN
Hanpyru aMilleHHs;

M MOXNMBICTb CMPaXeHHS i3 Cy4aCHMMM OMTOBONTOKOHHUMM MiHIAMUN 3B'A3KY;
M HaaBHicTb web-iHTepdelcy, 0O3BONAE 34IMCHIOBATM ONepaTMBHE HalarooyeHHs
yepes Mepexxy Wi-Fi HaBiTb 3i cMapTdoHa.

Bupiwye npo6nemu:
M pOeTekTyBaHHA MOOAMHOKKMX GOTOHIB B CUCTEMaXxX KBaHTOBOI KpunTorpadii.

MpPONOHYEMO: NpoBeaeHHA eKCrNepUMeHTalbHUX OOCNiOMXKEHb, PO3P0obNeHHd arnapaTHMX Ta
NporpaMHmMX pilleHb, BUroTOBNEeHHS OOCNiIAHOMO 3pa3ka AeTeKTopa.

KEPIBHUK HAYKOBOI PO3POBKU KOHTAKTU

LUnaTap MeTpo MuxamnoBu4 Ten: +38(0372)58-47-20
®dakc: +38 (0372)58-47-08

KaHamoaT TeXHIYHMX Hayk,

OoueHT nd-office@chnu.edu.ua
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EDUCATIONAL AND SCIENTIFIC
INSTITUTE OF PHYSICAL-TECHNICAL
AND COMPUTER SCIENCES

DEPARTMENT OF RADIO ENGINEERING
AND INFORMATION SECURITY

SINGLE PHOTON DETECTOR

The development involves the creation of a single photon detector based on avalanche
photodiodes with low noise and reduced probability of false positives. The avalanche
photodiode operates in the photon counter mode, which is provided by stabilizing the
value of the difference between the supply voltage and the breakdown voltage of the
avalanche photodiode U. At the same time it is possible to carry out measurements at
room temperatures without use of energy-consuming means of cooling. Dark noise and
temperature instability are taken into account in the value of the voltage U. Quantum
registration efficiency increases by 45%.

The Subject of the Development: Development of modern information, commmunication
technologies, robotics

The Area of Application: computer technology, information security, electronics,
optoelectronics, telecommunications.

Main Benefits:
M self noises and temperature instability of the warranted at a significant amount of
pressure;
M possibility of commmunication with special fiber optic lines;
M the visibility of the web-interface, allowing the user to quickly navigate through the
Wi-Fi border to navigate from the smartphone.

Problem Solutions:
M detecting single photons in quantum cryptography systems.

Our Suggestions: conducting experimental research, development of hardware and
software solutions, production of a prototype detector.

|
SCIENTIFIC ADVISOR CONTACTS

Petro Shpatar tel. +38(0372)58-47-20
fax: +38(0372)58-47-08

Candidate of science in engineering

Associate professor nd-office@chnu.edu.ua
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