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HauioHanbHWA aBiauiiHWA YHIBEPCUTET — OAWH i3
HaMNOTYXXHILUKMX aBiaUiiHUX 3aKnafiB BMLLOI OCBIiTK
CBITY. HaB4anbHuii npouec B yHiBepcuTeTi Bigobpa-
)Ka€ OCTaHHI TEHAEHLLi Cy4acHOT OCBITH.

HlocBig4eHni HayKoBO-NeaaroriyHuid nepcoHar, cy4yacHa
OCBITHS 6233, LLMPOKE BUKOPUCTAHHS HOBITHIX iHJDOpMa-
LLIAHMX TEXHOSOTIA CNPUsAOTb eCDEKTUBHOMY HABYaAHHIO.
HaykoBi CniBPOOITHUKI YHIBEPCUTETY MPOBOAATL (PYH-
JlaMeHTarbHi JOCTIIKEHHS B TaKMUX HanpsamMax, sK: BUKO-
PUCTAHHS Ta aepoHaBirauinHe 3abe3neyeHHs B asialli;
YMPaBSiHHA MOBITPAHUM PYXOM; aBiallis, iHpopMaLLiiHa
Gesneka; asiaujiiHa 6e3neka (asiallinHa 6e3neka 1a 6e3-
rneka nosbOTiB); EKOJIOTiA Ta OXOPOHA HABKOJSIMLIHLOIO
CepenoBuLLa; YNPaBIiHHA Ta eKOHOMIKa; MOBITPAHE Ta
KOCMiYHe NpaBo; rymaHiTapHi Haykn. 3Ha4Ha yBara npu-
JiNAeTbCA cMcTeMam asiaujiiiHOol Hasirauii Ta Hasiravii
Manux 6e3nifioTHUX MOBITPSAHUX [POHIB.

YnpoBamKeHo TeXHOJIOri0 NiAroTOBKM MifOTIB Ta AMC-
MeT4yepiB NOBITPSHOrO PyXy BiAMOBIAHO 4O BUMOr Ta
pekomengauin EUROCONTROL. MpiopnTeTHUMN TeH-
JIeHLiSIM1 HAYKOBOTO MOLLYKY YHiBEpCUTETY BYnu BU3-
HaHi OOCHiIKEHHS, L0 CTOCYTbCA [iarHOCTUKM Ta
6e3Mekn MOBITPAHUX CYAEH Ta IXHiX KOMIMOHEHTIB,
30KpemMa BW3HA4YeHHA CTaHy asialiHWX CWITOBUX
cucTeM; po3pobka AiarHOCTUYHUX CUCTEM HA OCHOBI
CYNYTHUKOBUX TEXHOJOTiN; po3pobka Teopil AiarHo-
CTUYHMX CUCTEM; PO3po6Ka METOmiB HdiarHOCTUKW,
30Kpema MiKpOXBUNbOBUX METO[iB AUCTAHLIAHOMO
30H[YBaHHA Ta CMOCTEPEXEHHS; aKyYCTUYHNIA MOHITO-
PUHT 00’€KTIB; pO3p06Ka NPUHLMUMNIB CTBOPEHHS Cy4a-
CHMX MOGINbHUX aKYCTUYHUX Ta BUMNPOMIHIOBAIbHUX
CUCTEM; PO3p06Ka CUCTEM KOHTPOIO CTaHy MOBEPXHi
marepianis TOLLO.

PekTop Makcum NYLbKIIA

National Aviation University is one of the most power-
ful aviation educational institutions of the world. The
educational process of the university reflects the most
progressive trends of modern education.

Experienced teaching staff, modern educational infra-
structure, wide use of up-to-date information and
communication technologies contribute to effective
teaching and learning.

The University research staff carries out fundamental
researches in such fields as air navigation service, air
traffic management, avionics, information security;
aviation security, flight safety, ecology and environ-
mental protection, management and economics, air
and space law, the humanities. Considerable attention
is paid to systems of aircraft navigation and small
unmanned aerial vehicles navigation.

The University has implemented the technology of
future pilots and air traffic controllers’ training in
accordance with the requirements and recommenda-
tions of EUROCONTROL. The following scientific fields
have been recognized as the priority trends of the
University research: diagnostics and safety of aircraft
and their components, diagnostics of aircraft power
systems state in particular; development of diagnostic
systems based on satellite technologies, development
of the theory of diagnostic systems; development of
methods of diagnostics, microwave methods of
remote sensing and observation in particular; acoustic
monitoring of objects; development of principles of
modern mobile acoustic and emission systems cre-
ation; development of control systems of the materials
surface state etc.

Rector Maksym LUTSKY!I
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Ctpareria HaykoBoro nowyky HAY
no 2030 poky

OcHOBHA HaykoBa AisANbHICTb HaLliOHANbHOMO aBiaLlitHOro YHIBEPCUTETY 30CEPEIXKEHA HA TAKMX Hanpsamax:
1. ABiaLinHO-KOCMiYHi TeXHONOrii.

2. IHbopmaLiliHi TeXHONOTIi: Kibepbeaneka, LUTYYHUN iHTENEKT.

3. Eko6ioTexHonoril.

4. EHeprosobepirakoyi TeXHOMOrii.

5. Matepiano3HaBcTBoO.

PeKTop yHiBEpCUTETY 3anoyaTkyBaB CTPATeritd HayKOBOrO MOLLIYKY CBITOBOrO PiBHA, [e YCMiLUHO BUPILLYHOTHCS
HaranbHi HAyKOBO-TEXHIYHI NUTAHHA, NOB’A3aHi 3 NPOBGEMOK AiarHOCTUKM Ta 6e3MeKn 06°eKTiB aBiakOCMIYHOI0
Ta 3aranbHOro NPM3Ha4eHHs, a TakoXX 3 NPobeMamun CoLiymy Ta JOBKInns.

3anponoHoBaHa B HauioHanbHOMY aBiallilHOMY YHIBEPCUTETI iHHOBALIMHA CTPATeri HayKOBOroO MOLLYKY €
3aC000M JOCATHEHHS MEepPCrneKTUBHUX LiNei opraHisalii Ha OCHOBI BU3HAYEHHSI MPIOPWUTETIB iHHOBALLIMHOIO
pO3BUTKY. Pe3ynbratamMu BRNpPOBaKeHHs iHHOBALAHOI cTpaTerii MaKTb CTaTW HOBITHI aBialiliHi TEXHONOTII.
Po3po6ka iHHOoBaLiiiHOI noniTuku HAY nepefnbadae BU3HAYEHHS LiNen i cTpaTerii po3BUTKY HA NEPCrneKTuBy 3
ypaxyBaHHM HayKOBWX AOCATHEHb Ta JOCBIAY.

Halli nepLio4yeprosi 3aBAaHHA:

@ DO3BUBATM BITYU3HSAHY CUCTEMY HAYKOBUX AOCHIAKEHb, OPIEHTOBAHY Ha Nojanbluy peanisauito iHHOBALIA Y
BUPOOHWULITBI A MPOMUCNOBOCTI;

@ 0/ePXKyBaTI [ep>XXaBHY MiATPUMKY PO3BWUTKY iHHOBALiAHOI iHAPaCTPYKTYpu (HOCNIAHULBKOIO YHIBEPCUTETY,
TEXHOMAPKY, KNacTepiB, BUCOKOTEXHOMOMYHMX iHHOBALLIMHMX MiANPUEMCTB, IHHOBALiiHNUX 6i3HEC-iHKY6aTopiB,
BEHYYPHUX (POHAIB);

@ iHiLliOBATK CMPOLLEHHS CUCTEMI PEECTPaLLii HaLiOHANbHWUX NATEHTIB;

@ \NpoBaKyBaTh CUCTEMU LUTYYHOTO IHTENEKTY, Y T.4. HOBMX KOTHITUBHUX MEPEXELEHTPUYHUX TEXHOMOTiil
TpaHcnopTy (6e3nifoTHI aBTOMOGINbHI 3aC06M, YNPaBMiHHA i NiiaHyBaHHA TPAHCMOPTHUMU NOTOKAMU B MICTi);
@ BiANpaLbOBYBATW TEXHONOTIi anroOpuTMIB i MPOrpamMHO-TEXHIYHWX 3aC06iB IHTENEKTYaNbHUX CepBiCiB
no6yToBOro, MeJMYHOr0, COLIianbHOr0 NPU3HAYEHHS;

@® CTBOPUTY KOTHITMBHI CMCTEMW BiiiCbKOBOr0 NPU3HaYeHHA («congar mManbyTHbOro», MO6INbHI poboTn A
PO3MiHYBAHHS, iHTENIEeKTyallbHi CUCTEMI KepyBaHHA 036POEHHAM, 6e3MiN0THI TPAHCMOPTHI 3ac00M);

@ 3an0YaTKyBaTyl iHTENeKTyanbHi CUCTEMU PO3Mi3HaBaHHA 00pasiB (TEXHIYHOIO 30pY, MOBJIEHHS);

@ CTBOPMUTU CTpaTOCEPHi 6e3NiNOTHI CMCTEMU MOHITOPUHIY Ta 3B’A3KY;

@ PO3BUBATW CUCTEMM CYNYTHIUKOBOrO 3B’AI3KY, HaBiraLii Ta COCTEPEXEHHS.
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Strategy of the University
scientific research up to 2030

Scientific and research activities of the National Aviation University focus on the following areas:
1. Aerospace technologies.

2. Information technologies: cybersecurity, artificial intelligence.

3. Ecobiotechnology.

4. Energy saving technologies.

5. Materials science.

Rector of the University has launched a world-class scientific research strategy, due to which current scientific
and technical issues related to diagnostics and safety of aerospace and general-purpose facilities, as well as the
problems of society and the environment are successfully solved.

The innovative scientific research strategy proposed by the National Aviation University is a means for achieving
the organization’s long-term goals based on the identification of priorities for innovative development.
Implementation of the innovation strategy is expected to result in creation of the most up-to-date aviation tech-
nologies. National Aviation University innovation policy presupposes identification of long-term goals and strate-
gies for prospective development with regard to scientific achievements and experience.

Our priorities are as follows:

@ to develop the national system of scientific research focused on the further implementation of innovations into
production and industry;

@ to receive government support for the development of innovative infrastructure (research university, technol-
ogy park, clusters, high-tech innovative enterprises, innovative business incubators, venture funds);

@ to initiate simplification of the registration system for national patents;

@ to introduce artificial intelligence systems, incl. new cognitive network-centric technologies of transport
(unmanned vehicles, management and planning of city traffic flows);

@ to work out technologies of algorithms and software and hardware means of intellectual services for residen-
tial, medical and social purposes;

@ to create military cognitive systems (“future soldier', mobile robots for mine clearance, intelligent weapons
control systems, unmanned vehicles);

@ to launch intelligent image recognition systems (artificial vision, language processing);

@ to design stratospheric unmanned monitoring and communication systems;

@ to develop satellite communications, navigation and surveillance systems.
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MOBINIbHIIA BE3MINIOTHNIA ABIALIIHIAN
KOMTJTEKC M-10-2 «0KO»

MOBILE UNMANNED AERIAL COMPLEX

M-10-2 "0OKO"

[pn3Ha4eHHs

Ta cpepa 3acTOCYyBaAHHSA

Mo6inbHuin 6e3ninoTHWIA aBiauinHuin Komnneke M-10-2
«0KO» MpU3HAYeHN L9 BUKOHAHHA TaKMX 3aBAaHb:
AVNCTaHLIAHOTO CNOCTEPEXEHHS 3 MOBITPS 3a 00’eKTa-
MW (OKpemi Cropyan, [OpOrn, MOCTW, TPAHCMOPTHI
3aco6bu, HadgpTo- Ta rasonposoau, J1EM Ta iHWI); npo-
BEJEHHS MOHITOPUHTY 3 MOBITPA Ha3eMHOi 06CTaHOB-
KW Nif Yac HaA3BUYanHUX cUTyauin (noxexi, 3emse-
TPYCK, NOBEHI, TEXHOTEHHI aBapii); NPOBEAEHHS NoLLy-
KOBO-pATYBaNbHUX POOIT; nepefaBaHHA [aHUX Tesle-
METPil Ta Bifeo B PeXumi OHNaiH. [oTeHUiiHUMI
KopucTyBayamu 6e3ninoTHOro aBialiiHOro KOMMeK-
Cy € LMWBINbHI aBiakoMnaHii, CunoBi Ta cnewianbHi
CTPYKTYpW YKpaiHu.

OCHOBHI TEXHiYHi

XdPAKTEPUCTUNKN

BrNC M-10-2 «OKo» — OAHOMOTOPHWIA BifIbHOHECY-
YU cepeiHbonnaH 3 «V»-nofibHUM XBOCTOBUM One-
peHHsM. [TnaHep BUrOTOBIIEHWIA 3i CKI10- Ta BYrNenna-
CTUKY, OKPEMi HaBaHTaXeHi eNeMeHTW KOHCTPYKLIi
BUKOHAHI i3 antOMiHiEBUX BUCOKOMILIHUX CMaBiB.
OCHOBHi TexHi4Hi xapaktepuctukn M-10-2 «Oko 2»:
MaKcuManbHa 3niTHa Bara — A0 4,95 kr; maca Lifbo-
BOr0 HaBaHTaXKeHHs — 10 0,8 Kr; TpuBanicTb NoJbo-
Ty — 10 120 xB.; foBXUHA MapwpyTy — A0 150 Km;
MaKcuMmanbHa LWBKAKICTb nonboty — 150 Km/rog.;
MakcumanbHa BucoTa nonboty — Ao 2000 m; pane-
HICTb nepefayi BiE0 B PEXWUMi OHNANH — 22 KM;
KaHanu nepefaBaHHs JaHUX LMAPOBI, 3aXULLEHI; TUM
CUCTEMU KepyBaHHS — HaniBaBTOMaTW4yHa/aBTOMa-
TUYHa.

OCHOBHi nepeBaru

30aTHiCTb 40 66326p0APOMHOI0 6a3yBaHHs [103BONSE
ekcrnyarysatn M-10-2 «OKo» NpakTU4HO B 6Yyfb-A-
KWX YMOBaxX po3TallyBaHHA. 3aBAAKM 0COBUBOCTAM
KOHCTPYKLUIii Ta Manum po3mipam bMNC M-10-2 «Oko»

Purpose and scope

Mobile unmanned aerial complex M-10-2 "OKQ" is
used for the following tasks: remote aerial surveillance
of objects (detached buildings, roads, bridges, vehic-
les, oil and gas pipelines, power transmission lines,
etc.); aerial monitoring of ground environment in
emergency situations (fires, earthquakes, floods,
man-made disasters); search and rescue; telemetry
and video data transmission in the online mode.
Potential users of this unmanned complex are civil air-
lines, security, defense and law enforcement agencies
of Ukraine.

Main technical characteristics

UAV M-10-2 "OKQ" is a single-engine mid-wing canti-
lever monoplane with a V-tail configuration. The glider
is made of fiberglass and carbon fiber; some loaded
elements of the design are made of aluminium high-
strength alloys. The main technical characteristics of
the M-10-2 "OKO" are as follows: max. take-off mass
— up to 4,95 kg; payload mass — up to 0,8 kg; flight
duration — up to 120 min.; flight distance — up to
150 km; max. speed of flight — 150 km/h; max. height
of flight — up to 2000 m; range of action (online video
transmission range) — 22 km; data transmission
channels — digital, secure; type of the control system
— semi-automatic/automatic.

Main advantages

The ability for vertical take-off and landing makes it
possible to operate the M-10-2 "OKO" in virtually any
location. Due to its design features and small size, the
UAV M-10-2 "OKO" has low optical, acoustic and radar
visibility. Significant load per unit area of the wing
allows keeping the top operational value of the wind
component up to 22 m/s. The list of similar UAV devi-
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Mae Many ONTWYHY, aKyCTUYHY Ta pamiofiokaLiiHy
MOMITHICTb. 3Ha4HE HaBAHTAXXEHHS HA OAUHWULIKD
NoLwi Kpuna [03BOJISE TPUMATK BEPXHE eKcnnyara-
LliHEe 3Ha4eHHs1 CKNafoBOi BITPY ax Ao 22 m/c. CBiTo-
BUMK aHanoramu paHoro bBIC e: Draganfly Tango;
Micropilot CropCam (Kanaga); EMT Aladin (Himey4u-
Ha); Aeronautics Orbiter, |Al Bird Eye 400 (I3painb) Ta
iHwWi. 3pasku BMNC M-10-2 «Oko» 6ynn NocTaBfeHi
CUNoBMM CTpYKTypam VYkpaihm B 30Hy ATO B
2015-2016 pp.

CtaH 3axucry

IHTeNeKTyanbHoi BNACHOCTI
OTpumaHo 4 nateHTn YKpaiHu.

3aTpedyBaHiCTb HA PUHKY

PuHok Ha BIC cBiToBMIA: NoTpe6a Ha HUX (POPMYETb-
CA KpaiHamu y 3B’A3KY 3 MOCTYMOBWUM MEpexofom
eKcnyaraHTiB 3 ninotoBaHux MG Ha 6e3ninoTHi. Ykpa-
THCbKUA PUHOK Mae MicTkicTb ang M-10-2 B mexax
100-150 Komnnekcis, 4acTUHA AKX MOXe OYyTK Cno-
XNTa UMBINbHUMW aBiakOMMaHisiMK, @ YacTuHa cre-
LianbHUMKU cnyx6amiu. CBITOBMIA PUHOK MOXEe Mati
micTkicTb 7001000 Komnekcis.

CTaH roToBHOCTI PO3PO6KY
3aBepLLUeHHS NonepeaHix Ta BU3HAYaNbHUX BiJOMYMX
BUNPO6YBaHb AOCNIAHOIO 3paska.

ces at the global market encompasses Dragonfly
Tango; Micropilot GropCam (Canada); EMT Aladin
(Germany); Aeronautics Orbiter, IAl Bird Eye 400 (Isra-
el) and others. Ukrainian security, defense and law
enforcement agencies used UAV M-10-2 "OKQO" in the
ATO zone in 2015-2016.

Intellectual property

protection status
Four patents of Ukraine were received.

Market demand

The market for UAV is global: the demand for UAV is
facilitated by gradual transition of operators from
manned aircraft to unmanned aerial vehicles. The
Ukrainian market has a capacity for 100-150 M-10-2
complexes, which may be used both by civil airlines
and by security, defense and law enforcement agenci-
es. The potential capacity of the world market is
700-1000 complexes.

Degree of

completion
Preliminary and final departmental testing of the pro-
totype is on the phase of completion.

MobinbHuii 6e3ninoTHui agiayiiiHnii komnnexkc M-10-2 «0Oko»
Mobile unmanned aerial complex M-10-2 "0OKO"



HAVKA TA IHHOBALIII

HABYATTbHO-TPEHYBAJIbHUIA BE3NINTOTHUN
NITAK M-22[1 «<AEPOTECTEP»

TRAINING UNMANNED AERIAL VEHICLE

M-22D "AEROTESTER'

[lpn3Ha4eHHs Ta cdpepa 3acTOCYBaHHSA

M-22[1 «AepoTectep» — HaBYanbHO-TPEHYBaNbHE
0e3ninoTHe MOBITPSIHE CYAHO, MPU3HA4YeHe [J1A HaB-
YaHHSA 30BHILLHIX MinoTiB. OCHOBY po3p0o6KK CKnaaa-
t0Tb Pe3ynbTaTit AOCHIMKEHb 3 HABYAHHA 30BHILLIHIX
NifoTiB Ta iHLWIOro NepcoHany Ans 6e3ninoTHMX nitakis
LIA, a Takox noTtpe6a y BiAHOCHO [eLleBoMy 3aco6i
NigiiMaHHA Ha BUCOTY EKCMepUMEHTAIbHUX asiaLiil-
HUX NpUnagis Ta cucTem. MOTeHUiIRHUMI KOPUCTYBaYa-
mu BINC € HayanbHi nigposginu (FTO) 3 nigrotoBku
30BHiLWHiX ninotis BI1C. Mocnyru BiA BUKOHAHHA po6iT
BMNC M-22[1 «AepoTectep» MOXYTb CMOXWUBATUCh
opradizauisivMu, noB’a3aHUMK 3 NigHIMaHHAM HayKOBUX
npunagis Ha BUCOTY («NiTatoya nadoparopis»).

OCHOBHi TEXHi4Hi XapaKTepUCTUKH

MakcumanbHa 3niTHa Bara, Kr — A0 21; MmakcumarbHa
Maca KOPUCHOr0 HaBaHTAXKEHHSI, KI — 8; MakcumanbHa
WBKAKICTb, KM/rog. — 160; makcumanbHa BuUCOTa

Purpose and scope

M-22D "Aerotester" is a training unmanned aerial
vehicle (UAV) designed for external pilots training. The
development is based on the results of the research
on training external pilots and other personnel for
unmanned civil aviation areal vehicles, as well as the
need for a relatively cheap means of lifting experimen-
tal aircraft instruments and systems. Potential users
of the UAV are Flight Training Organisations (FTOs)
that focus on training external UAV pilots. UAV M-22D
"Aerotester’ can be used by organizations associated
with lifting research equipment skyward ("flying labo-
ratory").

Main technical

characteristics

Max. take-off mass, kg — up to 21; max. payload mass,
kg — 8; max. speed of flight, km/h — 160; max. height
of flight, m — up to 5000; type of engines — two-cycle




SCIENCE AND INNOVATION

HaB4anbHo-
TPEHyBasbHUI
0e3MinoTHuI
nitak M-22[]
«AepoTectep»
Training
unmanned aerial
vehicle M-22D
"Aerotester”

nonboty, M — 10 5000; Tun aeuryHis — 2T, M1, 6eH3m-
HOBWIA; pagiyc Aii, km — 20; TpuBanictb NonbOTY, rog. — 1;
PEXUMMN KepyBaHHA — aBTOMAT/HaniBaBTOMAT; Croci6
CTapTy — MO-NiTakoBOMY; NOCaaKa — Mo-NiTakoBomy.

OCHOBHi nepeBaru

MepeBaramn M-22[]1 «AepoTecTep» € Hacamnepen
NOBHE peasibHe BiATBOPEHHS NOJIbOTY ABOMOTOPHOIO
0e3nifIoTHOro niTaka, Wo € nNpuBabiMBUM [N HaB-
YanbHUX asialliHMX OpraHi3auin. 3a LUbOro BUTpaTa
MMM Ha nonboTax HUXYa B 4-5 pasiB Bif peanbHuUX
3paskiB BIC. 3a mexaHizauieto Kpuna, pynbOBUMN
NIOWMHAMKM, PO3TallyBaHHAM LWaci Ta 6iNbLUiCTIO
cuctem M-22[1 «AepoTtectep» MOBHICTIO BiAnoBiaae
BMNC knacy «HebecHMin naTpynb».

CTaH 3axucry

IHTENEeKTyanbHOi BNACHOCTI
OTpumaHo 2 nateHTi YKpaiHum.

3aTpebyBaHiCTb HA PUHKY

PuHOK OBOMOTOpPHMX HaB4anbHuX BINGC HepgocTaTHbO
PO3BUHYTUIA Y 3B’A3KY 3 MOYATKOBUM (DOPMYBAHHAM
UMBINbHIUX aBiakomMnaHin — ekcnnyaTaHTis BIC, a
BiZNOBIAHO i BIACYTHICTIO MPOMO3MLiNA LLIOA0 BKa3aHUX
MNC. MporHo3 Ha noctasku M-22[] «Aepotectep» B
YKpaiHy moxe cknagati 5-10 oguHuLb.

CTaH roToBHOCTI PO3P0OKM
CTapis BNPOBAMKEHHS: AOCiAHA eKcnnyaTalis.

piston fuel engine; range of action, km — 20;
flight duration, h — 1; control modes — automa-
tic/semiautomatic; taking-off type — as an aircraft;
landing type — as an aircraft.

Main advantages

The primary advantage of the M-22D "Aerotester" is
full realistic simulation of a two-engine unmanned
aircraft flight, which makes it attractive for flight trai-
ning organizations. Moreover, fuel consumption
during M-22D "Aerotester" flights is 4-5 times lower in
comparison with flights of real UAV samples. By its
high lift wing devices, steering surfaces, undercarria-
ge location and features of other systems, M-22D
"Aerotester" fully complies with the UAV class "Neb-
esnyi patrul".

Intellectual property

protection status
Two patents of Ukraine were received.

Market demand

The market for two-engine training UAVS is not pro-
perly developed due to the initial stage of formation of
civil airlines as UAV operators and, therefore, due to
the lack of supply for these aircraft. The forecast for
supplying M-22D "Aerotester" to Ukraine is 5-10 units.

Degree of completion
Implementation stage: experimental operation.



HAVKA TA IHHOBALII

BE3MINIOTHAI BAPAXKYHOYIIA
BOEMPUMNAC M-56 «MOYI1b»

UNMANNED LOITERING MUNITION

M-56 "MODULE"

[pn3Ha4eHHs

Ta cpepa 3acTOCYyBaAHHSA

M-56 «Moaynb» BilHOCUTLCA 40 6E3MINOTHUX fiTaNb-
HUX anapaTiB 3 eNeKTPUYHUMI BUrYHAMM 1 CTapTO-
BOK Maco [0 20 Kr, AKi BMKOPWUCTOBYKTbCA ANA
6apaxyBaHHA/NaTPYNOBAHHA TEPUTOPIi 3 METOH
HEeI0NYLLEHHS BOPOXMX 06’EKTIB LUMSAXOM iX BUSIBIIEH-
HA Ta 3HULIEHHSA. TIOTEHUIRHMMK KOPWUCTYBaYyamu
M-56 «Mogynb» € CUNoBi i cnewianbHi CTPYKTYPU.

OCHOBHi TeXHi4Hi XapaKTepPUCTNKH
M-56 «Mogynb» BUKOHYE (PYHKLii 6apaxyBarnbHUKa,
LLI0 3aropopKye TepuTopito BiA Hanaay. bopT «iHTe-
NeKTyanbHUN» — cam BU3HAYAE TUN WLini i /a6o cam
NPpUAMae pilleHHs HaHecTu ypap, abo «3anuTtye
3emnto: «LLlo meHi gani po6utn?». Kpim toro, M-56 «-
Moaynb» € BMCOKOTOYHOK 30pOEID + PO3BIAHMK +
KOpWryBanbHWUK apTBOrHi0. Ha 6opTy M-56 «Mogynb»
MiCTATbCA 6oenpunacu.

Ha 6opToBoMy Komn'toTepi € 13 AN HACTYNHOI «iHTe-
NeKTyanbHO» po60TU: pO3Mi3HaBaHHA Ta ileHTUMIKa-
Lis Uinen; Bubip oNTUManbHUX BMCOT 6apaXKyBaHHS;
06xig nepelukon Towlo. Micns BUKOHAHHSA 3aBhaHHS
M-56 «Mopynb» noBepTaeTbCs «J0A0MY» Ta Cifae

bapaxytouni 6oenpunac M-56 «Mogysb»
Unmanned loitering munition M-56 "MODULE"

Purpose and

Scope

M-56 "Module" refers to unmanned aerial vehicles with
an electric motor and a launch weight of up to 20 kg
that are used to inspect / patrol the territory in order to
ensure debarment of enemy objects by detecting and
destroying them. Potential users of the M-56 "Module"
are security, defense and law enforcement agencies.

Main technical

characteristics

M-56 "Module" serves as a guardian, which defends
the territory from attack. The vehicle is "intelligent" as
it determines the type of a target and / or decides to
strike, or "asks the ground control: What should | do
next?". In addition, the M-56 "Module" is a high-pre-
cision weapon + scout + artillery fire observer. M-56
‘Module" contains munition on board.

On-board computer has software for the following
‘intellectual" work: recognition and identification of
targets; selection of optimal heights for inspection;
bypass obstacles, etc. After performing the task, the
M-56 "Module" returns "home" and lands with the help

i
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Mogngpikauis M-56-1 «Mogysnb» 3 030pDOEHHAM Ha 30BHILLIHIV MiBICL
Modification of M-56-1 "Module" with external ordnance

nig napawytom. OCHOBHI TEXHiYHi XapakTepUCTUKM
M-56 «Mopynb»: po3max kpuna, m — 4,58; makcu-
MarnbHa cTapToBa Bara, KI — 15; Bara KOPMCHOro
HaBaHTAXXEHHA, KI — 4; TpuBanictb NONbOTY, rof. —
4; TexHi4HwWiA pagiyc aii, km — 120; mapwpyTHa gainb-
HiCTb, KM — 246.

OCHOBHi nepeBaru

OpHa 3 Baromux nepesar M-56 «Moaynb» — 6aratopa-
30B€ BUKOHAHHA «60MOBOI PO6OTI» BNPOLOBX OAHOI0
MonbOTY, YOr0 He MAe Ha CbOrOAHI XXOAHWIA KOHKYPEHT-
HUIA 60pT. Kpim TOro, Y 38’A3KY 3 TUMOBOK KOHCTPYKLL-
€10 Hecy4yoi yacTuHu (dprosensixy) M-56 «Mogynb»
Nerko MOLUMIKYETHCA LUNAXOM 3aCTOCYBAHHS Pi3HUX
Hecy4ux nroLwuH (kpun). boptose M3 MicTUTb enemeH-
TV LUTYYHOTO «iHTENeKTY». AHANIOr Ha PUHKY: Bapaxyto-
quin 6oenpunac Opbitep 1K (I3painb).

CtaH 3axucry

IHTeNeKTyanbHOI BMAcHOCTI
OTpumaHo nateHT YkpaiHu Ne 132931,

3aTpedyBaHiCTb HA PUHKY

PuHok Ha BINC M-56 «Mopaynb» CBiTOBWIA, 34€6iNbLLO-
ro0 BINCbKOBOTrO CMNpAMYBaHHA. YKpATHCbKUA PUHOK
mae micTkicTb anst M-56 B mexax 300-500 kommnnek-
ci. GBiTOBUI pUHOK MOXKe MaTu MicTKicTb 50007000
KOMMJIEKCIB 3aNeXHO Bif HeobxigHWX Mommdikawin
BrC.

CTaH roToBHOCTI PO3p06KK

BurotosnieHwit 4OCNigHWIA 3pa30K 3HAXOAMTLCA B CTafil
NpOoBefeHHs 3aBOACLKIX NbOTHUX BUMPOBYBaHb.

of a parachute. Main technical characteristics of the
M-56 "Module" are: wingspan, m — 4,58; max. take-
off mass, kg — 15; payload mass, kg — 4; duration of
flight, h. — 4; technical range of action, km — 120;
route distance, km — 246.

Main advantages

One of the significant advantages of the M-56 "Modu-
le" is the multiple execution of "combat performance"
during one flight, which no competing vehicle is
capable of. In addition, due to the typical design of the
supporting part (fuselage), the M-56 "Module" is easi-
ly modified by the application of various bearing plan-
es (wings). The on-board software contains elements
of artificial "intelligence". The similar device of the glo-
bal market is loitering munition Orbiter 1K (Israel)

Intellectual property

protection status
The patent of Ukraine Ne 132931 was received.

Market demand

The market for UAV M-56 "Module" is world-wide and
military-oriented. The Ukrainian market has a capacity
for the M-56 in the range of 300-500 complexes. The
world market can have a capacity of 5000-7000 com-
plexes depending on the necessary modifications of
the UAV.

Degree of completion

The manufactured prototype is in the stage of factory
flight tests.



BATATOL|INbOBIIA BE3MINIOTHIA KOMMTIEKC

M-6-3 «KAWBIP>»

MULTIPURPOSE UNMANNED AERIAL COMPLEX

M-6-3 "ZHAIVIR'

[lpn3Ha4eHHs Ta cdepa 3aCTOCYBaHHS

besninothuin komnnekc M-6-3 «XKaiigip» npusHaye-
HUA ANs 3aCTOCYBAHHA Nifl 4ac BUPILLIEHHA TaKMX 3aB-
AaHb: aepomOTO3HIMAHHSA, BiEOCNOCTEPEXXEHHS B
peanbHOMY Yaci 3 MoBiTPS, NATPYNOBAHHA NiHINHKX i
NMIOLMHHIUX 00’€KTiB, TePMiHOBE NEepeBe3eHHS HeBe-
NNKNX BaHTaXiB. [MOTEHUiIAHUMN KOpUCTyBa4amu 6e3-
MiNOTHOIO KOMMJIEKCY € LMBIMNbHI aBiakomMnaHii, cuno-
Bi Ta crewianbHi CTPYKTYpU YKpaiHu.

OCHOBHi TEeXHi4Hi XapaKTepPUCTMKH

besninotHe nogiTpsHe cygHo M-6-3 «)KaiBip» €
2epOAMHAMIYHO [OBEPLUEHUM JiTaKOM HOPManbHOI
CXEMU 3 KPUNOM, Y SKOMY 3aCTOCOBAHO npodqoini 3
aepoAMHaMi4yHOO fAKicTio Ao 160 04. 3acTocyBaHHs V-
noAibHOro XBOCTOBOr0 ONEPEHHS, BUKOHAHHSA rMnb0-
KX 3anu3iB Mi>K Kpuiom Ta (ro3ens»kem Ta Bifinosia-
He KanoTyBaHHA BUCTYMaK4MX YacTUH — Yyce Ue
[03BONNSIO OTPUMATK aePOANHAMIYHY AKICTb Ha Kpen-
cepcbkomy pexxumi 10 18-20 oanHuLb. OCHOBHI TEXHIY-
Hi xapaktepuctukn BI1C: cTapToBa maca, kr — go 17;
KOPWCHE HABAHTAXEHHA, KT — [0 4; mMakcumasibHa
LIBWUAKICTb, KM/rof. — 160; TpuBanict NoNbLOTY, roA.
— [10 5; pagiyc aii, km — a0 80; MmakcumanbHa BUCO-
Ta nonboTy, M — a0 3000; cnocib cTtapTy/nocagkn —
KonicHui. Pexxumun kepysaHHs BIIC — HaniasTo-
mat/asTomar. Mogandikauii: M-6-3T — TpaHcnopT-

Purpose and scope

Multipurpose unmanned aerial complex M-6-3 "Zhayvir"
is used for the following tasks: aerial photography,
video monitoring in the real time from the air, linear
and plane objects patrolling, and urgent transportation
of small cargoes. The potential users of the unmanned
complex are civil aviation companies, force and spe-
cial structures of Ukraine.

Main technical characteristics

Multipurpose unmanned aerial complex M-6-3 " Zhayvir"
is an aerodynamically complete aircraft based on a
conventional scheme with a wing, in which profiles
with aerodynamic quality up to 160 units are used.
The use of V-shaped tail empennage, the implementa-
tion of deep fissures between the wing and the fusel-
age, and the corresponding nosing-over of the protru-
ding parts — all of this has allowed one to achieve
aerodynamic quality 18-20 units while cruising. Main
technical characteristics of UAV: take-off mass, kg — up
to 17, payload, kg — up to 4, max. speed, km/h — 160,
flight duration, h — up to 5, range of action, km — up
to 80, max. flight height, m — up to 3000, taking-
off/landing type — wheeled. UAV control mode is
automatic/semi-automatic. Modifications: M-6-3T is
transport for transportation of small cargoes: M-6-3K
is catapulting one for aerodrome-free basing.

bararouinboBuii 6e3ninoTHui kKomnneke M-6-3 «XKavigip»

Multipurpose unmanned aerial complex M-6-3 "Zhayvir'
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HWiA, AN NepeBe3eHHs HeBeNnKKX BaHTaxis; M-6-3K
— KaTanynsTHURA, ang 6e3aepoapoMHOro 6a3yBaHHS.

OCHOBHI nepesary

JloBepLueHa aepofiMHamika, Lo NPUBOAUTL 0 3HAYHOI
eKOHOMII nanuea, NifBMLLEHNA PECYPC TBUHTO-MOTOP-
HOI YCTaHOBKM, BiAMIHHE YTPUMAHHS Ha NiHii 3a4aHoro
WNAXy, NigBULLEHA BITPOCTINKICTb, L0 PO3LIMPHOE
MeXi «BcenorogHocTi». 3pasku brec M-6-3 «XKaiisip»
Oynu NoCTaBJIeHi CUITOBUM CTPYKTYpam YKpaiHu B 30HY
ATO B 2015 poui. GeiToBMMM aHanoramu Lporo bIC e
6e3ninoTHi nitanbHi anapartu Pointer (CLUA), LUNA
(Himewunna), Rafaei Sky Lite B (I3painb).

CtaH 3axucry

IHTeNeKTyanbHoI BNACHOCTI
OTpumaHo 6 nateHTiB YKpaiHu Ha KOPUCHI Mogeni.

3aTpedyBaHiCTb HA PUHKY

PuHok Ha BIC cBiToBMIA: NoTpeda Ha HUX PDOPMYETb-
CA KpaiHamu y 3B’3Ky 3 MOCTYMOBWUM Mepexonom
eKcnuyaraHTiB 3 ninotoBaHux G Ha 6e3ninoTHi. Ykpa-
THCbKWUI PUHOK Mae MicTkicTb ana M-6-3 B mexax
30-70 KOMNNeKCiB, YaCTUHA AKUX MOXKE BYTU CNOXK-
Ta UMBINbHUMK aBiakoMnNaHisiMu, a YacTUHa cnevjianb-
HUMW cnyx6amu. CBITOBMIA PUHOK MOXe MaTtu
MicTKicTb 500—700 KoMnekciB 3anexHo Bif HeobXia-
HUX Mmoaudikadii bMC M-6-3.

CTaH roToBHOCTI PO3PO6KY

BurotoBneHi Ta ycnillHO NpoxoAdTb BMMNPOOYBAHHA
JleKinbKa JocnigHux 3paskis; Bif6yBaTbCA BiANoBia-
Hi npoueaypu woao ceptudpikauii Tuny MNC 8 JAC
YKpaiHu.

Main advantages

The main advantages are perfect aerodynamics that
leads to significant fuel economy, increased resour-
ce of the propeller engine, excellent maintenance
on the line of the given path, increased wind resi-
stance that expands the boundaries of "all-weather".
Models of UAV M-6-3 "Zhayvir' were delivered to
the force structures of Ukraine in the ATO zone in
2015. Similar devices of this UAV on the global
market are as follows: unmanned aerial vehicles
Pointer (USA), LUNA (Germany), Rafaei Sky Lite B
(Israel).

Intellectual property

protection status

Six patents of Ukraine for the utility models were
received.

Market demand

The global UAV market: the demand for them is for-
med by countries due to the gradual transition of ope-
rators from manned ACs to unmanned aerial vehicles.
The Ukrainian market has capacity for M-6-3 within
the limits of 30-70 complexes, some of which can be
consumed by civilian airlines, and another part by
special services. The global market can have a capaci-
ty of 500-700 complexes depending on the necessary
modifications of UAV M-6-3.

Degree of completion

Several prototypes have been manufactured and suc-
cessfully tested; appropriate procedures for the certi-
fication of the type of aircraft are taking place in the
SAS of Ukraine.



BE3MIJIOTHE MOBITPAHE CYLHO

M-6-3T «KA/BIP»

UNMANNED AERIAL VEHICLE

M-6-3T "ZHAIVIR'

[lpn3Ha4eHHs Ta cdepa 3acToCyBaHHS

be3ninotHe nosiTpsHe cyaHo (BINC) M-6-3T «XKail-
Bip» MpU3Ha4yeHe AN TEPMIHOBOr0 MEpPEBE3EHHS
HEBENMMKKX LiHHWX BaHTaXiB Ha Bigaanb A0 800 Km.
MoTteHuinHmmmn kKopuctysayamu bIMC M-6-3T «XKaii-
Bip» € LMBINbHI aBiakomnaHii YKpaiHu Ta iHLKUX KpaiH.

OCHOBHi TEeXHi4Hi XapaKTepPUCTUKH

beaninotHe nosiTpsiHe cyaHo M-6-3 «XKaiip» € aepo-
JMHAMIYHO [JOBEPLUEHUM NITAKOM HOPMalibHOi CXeMU 3
KPWUIioM, y sIKOMY 3acTOCOBaHO npodoini 3 aepoamHa-
MiYHO AKicTIO A0 160 oa. 3acTtocyBaHHs V-nofi6HOro
XBOCTOBOIO OMEPEHHsl, BUKOHAHHA MMUOOKMX 3ann3iB
MK KpUom Ta (pro3ensi>keM Ta BifinoBigHe KanoTyBaH-
HSl BUCTYNAKO4MX YaCTUH — YCe Lie J03BONNIO0 0TPUMA-
TV aepoMHaAMIYHY SIKICTb HA KPEMCEpPCbKOMY PeXxumi
10 18-20 oanHmMupb. OCHOBHI TEXHIYHI XapaKTepPUCTUKN
BINC: makc. crapTtoBa Maca, Kr — [0 22; KOPUCHE
HAaBAHTAXKEHHA, KI — 4; MakcMmarnbHa LUBWAKICTb,

Purpose and scope

Unmanned aerial vehicle (UAV) M-6-3T "Zhaivir" is
designed for urgent transportation of small, valuable
cargo at a distance of up to 800 km. Potential users of
UAV M-6-3T "Zhaivir" are civil airlines of Ukraine and
other countries.

Main technical characteristics

The unmanned aerial vehicle M-6-3 "Zhaivir' is an
aerodynamically improved aircraft of a normal sche-
me with a wing, in which airfoils with an aerodyna-
mic quality of up to 160 units are used. The use of
V-shaped tail, the implementation of deep fissures
between the wing and the fuselage and the corres-
ponding nosing-over of the protruding parts — all of
this has allowed one to achieve aerodynamic quality
18-20 units while cruising. Main technical characte-
ristics of UAV: max. take-off mass, kg — up to 22;
payload, kg — 4; maximum speed, km / h — 180;

besninotHe noBiTpsHe cyaHo M-6-3T «XaiiBip» y kosibopax 3amoBHUKa
Unmanned aerial vehicle M-6-3T "Zhaivir" in the colours of the Customer



km/rog. — 180; TpuBanicte nonboTy, rog. — Ao §;
JanbHicTb nepenboTy, KM — Ao 800; pekoMeH10BaHa
BucoTa nonboty, M — 1200; cnoci6 ctapTy/nocapkn —
KonicHUIA. Pexxumu kepyBaHHs bIC — aBTOMaTUYHWIA.

OCHOBHi nepeBaru

[loBeplueHa aepoauHamika, Lo NpUBOANUTb 10 3HAYHOI
eKOHOMIi Nanuea, NifBULLEHNA PECYpPC FBUHTOMOTOP-
HOT YCTaHOBKM, BiIMiHHE YTPMMaHHS Ha JiHii 3aaaHoro
NAXy, nigBuLLIeHa BITPOCTIMKICTb, L0 PO3LLMPIOE
MeXi «BCenorogHocTi». CBIiTOBMMU aHanoramm Lporo
BINC y yacTtuni craptosoi macu € BINC Pointer (CLLA),
LUNA (Hime4ymHa), Rafaei Sky Lite B (I3painb) Ta iHLui.

CTaH 3axucry

IHTeNeKTyanbHOI BMacHOCTI
OTtpumaHo 6 nateHTiB YKpaiHU Ha KOPUCHI MOAeni.

3aTpebyBaHiCTb HA PUHKY

PuHok Ha BIC cBiToBMi: noTpe6a Ha HUX HOPMYETb-
CA KpaiHamu y 3B’13KY 3 MOCTYMOBWUM Mepexoiom
eKcnnyaraHTis 3 ninotoBaHux G Ha 6e3ninoTHi. Ykpa-
THCbKUI PUHOK MAE NOYaTKoBY MicCTKiCTb ang M-6-3T
B Mexax 10-20 oguHuub. MpubIM3HO Takuin camuii
MOYaTKOBMIA PUHOK iCHYE i B iHLIMX KpaiHax.

CTaH roToBHOCTI PO3P0OKM

BuroTtoBneHwit Ta yCcnilHO NPOX0AuTb BUNPOOYBAHHS
OAVH JOCRiAHMA 3pa3ok. Ha cTapii niarotoBku nepe-
niT Ha 100 KM Ang aemMoHcTpaLii nepesar 6e3nifoTHOI
TEXHOMOrIl.

SCIENCE AND INNOVATION

flight duration, h — up to 8; flight range, km — up to
800; recommended flight altitude, m — 1200; start /
landing method — wheeled. UAV control modes are
automatic.

Main advantages

Improved aerodynamics, which leads to significant
fuel savings, increased service life of the propeller,
excellent retention on the line of a given path, increas-
ed wind resistance, which expands the boundaries of
"all-weather". Similar UAV devices (regarding gross
mass at take-off) of the global market are UAV as fol-
lows: Pointer (USA), LUNA (Germany), Rafaei Sky Lite
B (Israel), etc.

Intellectual property

protection status
Six patents of Ukraine for utility models were received.

Market demand

The UAV market is global: the need for them is formed
by countries in connection with the gradual transition
of operators from manned aircraft to unmanned. The
Ukrainian market has an initial capacity for the M-6-3T
in the range of 10-20 units. Approximately the same
initial market exists in other countries.

Degree of completion

One prototype is manufactured and successfully tes-
ted. At the stage of preparation is 100 km flight to
demonstrate the benefits of unmanned technology.



HAVKA TA IHHOBALIII

[BOMOTOPHE BE3MINOTHE MOBITPAHE
CYOHO M-7B5 «HEBECHWW MATPYITb»

DOUBLE ENGINE UNMANNED AERIAL VEHICLE
M-7V3 "NEBESNYI PATRUL"

[pn3Ha4eHHs

Ta cpepa 3acTOCYyBaAHHSA

besninotHe nositpsHe cygHo (BINC) npusHayexe ans
BUKOHAHHS aBiaLiiiHNX poOBIT B iHTepecax pisHUX rany-
3eil eKOHOMiKW. BOHO MOXe 6yTu BMKOPWUCTaHe 1A
naTpynoBaHHA JNiHINHUX 06’€KTiB, KapTorpadii Ta
aepoOTO3HIMAHHSA, BiAEOCNOCTEPEXXEHHS B peab-
HOMY yYaci Towo. Yka3aHe bMNC nocTaBnseTbcs B KOM-
NMIeKTi 3 HA3eMHOK CTaHLiE0 KepyBaHHA. MoTeHLii-
HUMKU KopucTyBadamu BIC € uuBinbHI aBiakomnaHii,
CWJTIOBI Ta cnewianbHi CTPYKTYpK YKpainu.

OCHOBHI TeXHi4Hi XapaKTepUCTUKN

M-7B5 «HebecHuin naTpynb» — [BOMOTOPHUIA JliTallb-
HWUIA anapaT HOPMasbHOi CXEMI 3 BUCOKO PO3MILLLEHIM
Kpunom. [Ing AocTyny y BiACIK KOPMCHOIO HaBaHTa-
)KEHHS NepefHs Ta 3aHA YaCTUHN TOHAONN BUKOHAHI Y
BUINAMI 3HIMHUX OOTIYHUKIB. Y NepefHiil YaCTUHi roH-
[ONKU € OTBIip ANd YCTaHOBKM Kamepu nepefHbOoro
Buay. OCHOBHI TexHi4Hi xapaktepucTukm bI1C: cTapTo-
Ba Maca, Kr — 10 200; maca KOPUCHOr0 HaBaHTAXEH-
HS1, KT — A0 70; MakcumarnbHa LWBUAKICTb, KM/rog. —
250; makcumansHa BucoTta nonboty, M — Ao 6000;
MakcumarbHa TpuBanictb nonboty, rog. — po 10;
Cnocib cTapTy Ta NoCafku — MoniTakoBOMY; PeXuUMN
KepyBaHHs — aBTOMaT/HaniBaBTOMaT.

OCHOBHi nepeBaru

BrNC M-7B5 mae BUCOKi 3MiTHI XapakTepucTuKK, LLO €
npusabnueum Ansa 3G 3 rpyHTOBAM NOKPUTTAM/ANA
BWUCOKOTipHMX aepoapoMmiB; ABa ABUTYHW 3abe3nedy-
t0Tb BUCOKY HaZiliHICTb MOMbOTY; XBOCTOBA 6anka Bif-
XUNAeTbCs i 3ab6e3nevye mani po3mipu BINC y TpaHc-
NOPTHOMY MOJIOXEHHI; MOAY/TbHA KOHCTPYKLif A03BO-
nse WBNLKo oTpumyeatn moamdikaii br1C. 3 ornagy
Ha HEeBWCOKY WMOBIPHICTb BiAMOBW [BOX CUNOBUX
YCTaHOBOK 0H04acHO, BINC M-7B5 € 3Ha4HO HagiliHi-
Wwnm 3a ogHomoTopHi BIC, Taki, ak: AAI Shadow 400
(CLLA), IAS Raffaello (ITanis) Towo.

Purpose and

Scope

Unmanned aerial vehicle (UAV) is used for aviation
activities in different branches of economy. It can be
used for patrolling linear and other objects, carto-
graphy and aerial photography, video surveillance in
the real time, etc. UAV M-7V5 is supplied with a
ground control station. Potential users of the UAV are
civil airlines, security, defense and law enforcement
agencies of Ukraine.

Main technical

characteristics

M-7V5 "Nebesnyi patrul" is a double engine aircraft
of a normal scheme with high wing. For access to
the payload compartment, the front and rear parts
of the gondola are made in the form of removable
spinners. The front part of the gondola has an ope-
ning for the front view camera. The UAV’s basic
technical characteristics are as follows: take-off
mass, kg — up to 200; mass of the payload, kg —
up to 70; max. speed, km/h — 250; max. altitude of
flight, m-up to 6000; max. duration of flight, hours
— up to 10; type of take-off and landing — as an
airplane; control modes — automatic/semiautoma-
tic.

Main advantages

UAV M-7V5 has high take-off characteristics favou-
rable for a flight strip with ground cover / for high-
level aerodromes; two engines provide high flight
reliability; the tail beam deviates and provides small
dimensions of the UAV in the transportation posi-
tion; modular construction allows one to quickly get
modifications of the UAV. Low probability of simul-
taneous failure of two power units makes UAV M-
7V5 much more reliable than single-engine UAV
such as AAl Shadow 400 (USA), IAS Raffaello
(Italy), etc.
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besninotHe noBitpsHe cyaHo M-7B5 «HebecHuii narpysib»
Double engine unmanned aerial vehicle M-7V5 "Nebesnyi patrul’

CTaH 3axucry

IHTeNeKTyanbHOI BNAcHOCTI
OTpumaHo 8 nateHTiB YKpaiHu Ha KOPUCHI Moaeni.

3aTpebyBaHiCTb HA PUHKY

Punok Ha BINC cBiToBMiA: noTpeba Ha HUX POPMYETb-
CA KpaiHamu y 3B’A3KYy 3 NOCTYMOBWUM MEPexonom
eKcnyaraHTiB 3 ninotoBaHux G Ha 6e3ninoTHi. Ykpa-
THCbKWUI PUHOK Mae MicTkicTb and M-7B5 B mexxax
10-15 KOMNJIEKCIB, YaCTMHA AKUX MOXe BYTU CNOXU-
Ta LUMBINbHUMK aBiakOMMaHisiMU, @ YacTUHA — cre-
LianbHUMK cny>xéamu. TpusHadeHnin TepMiH crnyxou
BMNC — 6 pokiB [0 KanitanbHOro pemoHTy. CBITOBMIA
PUHOK MOXe MaTu MicTKictb 150-200 KoMMmekciB
3anexHo Bifl HeobXigHUX Moaudikauin bNC M-7B5.

CTaH roToBHOCTI

PO3P00OKK

Ha ubomy etani BIC M-7B5 npoxoautb npoueaypy
oTpumanHsa ceptudpikary tuny MG (Hakas Ned93 [AC
Ykpainu ig 27.02.2018p).

Intellectual property

protection status

Eight patents of Ukraine for utility models were recei-
ved.

Market demand

The UAV market is global: the need for them is formed
by countries due to the gradual transition of operators
from manned aircraft to unmanned aerial vehicles.
The Ukrainian market has a capacity for M-7V5 within
10-15 complexes, some of which may be used by civil
airlines, and some — by special services. The fixed
service life of the UAV is 6 years before major repairs.
The world market can have a capacity of 150-200
complexes, depending on the necessary modifications
of the UAV M-7V5.

Degree of

completion

At the present stage UAV M-7V5 is in the process of
obtaining an aircraft certificate (order Ne493 of
27.02.2018 the SAS of Ukraine).



HAVKA TA IHHOBALIII

EKCIEPVMEHTAJIBHE OBOMOTOPHE
BE3MIJIOTHE MOBITPAHE CYOHO M-7[4

«HEBECHWI NATPYb»

EXPERIMENTAL DOUBLE ENGINE UNMANNED
AERIAL VEHIGLE M-7D "NEBESNYI PATRUL"

[lpn3Ha4eHHs Ta cdpepa 3aCTOCYBAHHSA

besninotHe nositpsaxe cyaHo (bI1C) npusHayeHe ans
BWKOHAHHA aBiaLiiHUX PO6IT B iHTEpecax Ppi3HNUX
ranyseit eKOHOMiKW. BOHO MoXe 6YTi BUKOpUCTaHe
LNS NaTpynioBaHHA NiHiHWX 06’eKTiB, KapTorpadii
Ta aepoOoTO3HIMaHHA, BiAEOCNOCTEPEXEHHA B
peanbHOMY Yaci Towo. Yka3aHe bMNC nocTtayaeTbes B
KOMMJIEKTi 3 HA3EMHOI0 CTaHLiE0 KepyBaHHs. ToTeH-
LinHMMKn kopucTyBadamu BINC € uuBinbHi aBiakomna-
Hii, CUNOBI Ta cnewianbHi CTPYKTYpy YKpaiHm.

OCHOBHI TeXHI4Hi XapaKTepUCTUKH

M-7[] «He6ecHui natpynb» — ABOMOTOPHUIA NiTaslb-
HUI anapaT HOpMasbHOI CXeMU 3 BUCOKO PO3MILLLeHNM
Kpunom. Tig roHono € oTBIp AN1A YCTAHOBKU Kame-
PN HWXKHbOro/nepefHbOro Buay. OCHOBHI TEXHi4Hi
xapakTtepuctukn bIGC: cTapToBa maca, kKr — a0 150;
Maca KOPUCHOr0 HaBaHTXXEHHSA, KI — [0 50; makcu-
ManbHa WBKUAKICTb, KM/rog. — 190; MakcumanbHa
BuCcOTa NonboTy, M — A0 5000; MakcumansHa TpuBa-
nictb nonboty, rog. — Ao 10; cnoci6 crapty Ta
Nnocagkn — no-NiTakoBOMY; PEXUMU KepyBaHHA —
aBTOMat/HaniBaBTOMar.

Purpose and

Scope

Unmanned aerial vehicle (UAV) is used for aviation
activities in different branches of economy. It can be
used for cartography and aerial photography, video
surveillance in the real time, patrolling linear and other
objects, etc. The specified UAV is supplied with a
ground control station. Potential users of UAV are civil
airlines, security, defense and law enforcement agen-
cies of Ukraine.

Main technical

characteristics

M-7D "Nebesnyi patrul" is a double engine aircraft of a
normal scheme with high wing. Under the nacelle,
there is a hole for installing the lower/front view came-
ra. Basic technical characteristics of the UAV: take-off
mass, kg — up to 150; payload, kg — up to 50; max.
speed, km/h — 190; max. height of flight, m — up to
5000; max. duration of flight, hours — up to 10; type
of take-off and landing — as an airplane; control
modes — automatic/semiautomatic.

LiBomoTopHe 663ninoTHe noBiTpsHe cyaHo M-7[] «HebecHwii [latpysib»
Double engine unmanned aerial vehicle M-7D "Nebesnyi patrul’
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OCHOBHi nepesary

BMNC M-7[] ma€e BUCOKi 3MiTHI XapakTepUCTUKK, LLIO €
npusabnusum ans 3MNC 3 rpyHTOBUM NOKPUTTAM/ANs
BUCOKOTipHMX aepoapoMmiB; ABa ABUTYHW 3abe3nedy-
t0Tb BUCOKY HafiliHICTb NONbOTY. 3 0rNAAY Ha HEBUCO-
Ky WMOBIpHICTb BiAMOBM [ABOX CWNOBUX YCTAHOBOK
oAHoyvacHo, BMNC M-7[1 € 3Ha4HO HapginHiWMM 3a
oaHomoTopHi BIC. CBiToBUMW aHanoramu AaHoro
BIC e: INTA (Itanis), Indra Sistemas (lcnanis).

CtaH 3axucry

IHTeNeKTyanbHOI BNACHOCTI
OTpumaHo 4 nateHTi YKpaiHu Ha KOPUCHI MOAeni.

3aTpebyBaHiCTb HA PUHKY

PuHok Ha BIC ceiToBmit: noTpe6a Ha HUX hOPMYETb-
CA KpaiHamu y 3B’A3KY 3 MOCTYNOBUM MEpexonom
eKcnnyartaHTis 3 ninotoBaHux MC Ha 6e3ninoTHi. Ykpa-
THCbKWIA PUHOK Mae MicTKicTb ana M-7[ y mexax
5—10 KOMNJIeKCiB, 4aCTUHA AKUX MOXE BYTH CroXnTa
UMBINbHUMI aBiakOMMaHisIMK, @ YaCTUHA — cneLianb-
HUMU cnyx6amu. CBITOBUA PUHOK MOXe Matu
micTKicTb 50—100 KOMMEKCiB 3aNeXHO Bif He0bXi-
HUX moaudikauin bMNGC M-71.

CTaH roToBHOCTI PO3p06KM

Ha ubomy etani BMNC M-7[ npoxoauTb npoueaypy
OTPUMaHHA cepTudikata ekcnepumeHTanbHoro MG
(Haka3 Ne493 IAC YkpaiHm).

Main advantages

The UAV M-7D has high take-off characteristics favou-
rable for a flight strip with ground cover / for high-le-
vel aerodromes; two engines provide high flight relia-
bility. Given the low probability of failure of two power
units at the same time, the UAV M-7D is much more
reliable than single-engine UAV. Similar devices of the
global market are INTA (ltaly), Indra Sistemas (Spain).

Intellectual property

protection status

Four patents of Ukraine for utility models were recei-
ved.

Market demand

The market for UAV is global: the need for them is for-
med by countries due to the gradual transition of ope-
rators from manned aircraft to unmanned aerial vehic-
les. The Ukrainian market has capacity for M-7D
within 5-10 complexes, some of which can be used by
civilian airlines, and some — by special services. The
world market can have a capacity of 50-100 comple-
xes, depending on the necessary modifications of UAV
M-7D.

Degree of completion

At the present stage the UAV M-7D is undergoing the
procedure for obtaining an experimental pilot certifi-
cate (Order No. 493 SAS of Ukraine).



[MOJIIKOMNTEP HAY TK-08

MULTICOPTER NAU PC-08

[Tp3HaYeHHA

Ta cdpepa 3acTOCYBAHHS

Monikontep HAY [K-08 — 6e3ninoTHe noBiTpsHe
cyaHo (BMNC), npusHayeHe Ans aepodOTO3HIMAHHSA,
KapTorpadii, BiAeocnocTepexKeHHs B peasibHOMY
yaci, MmaTtpynioBaHHA TOYKOBMX 06’EKTIB TOLUO.
MoTeHuitHMMK KopuctyBadamn BIGC € uUMBINbHI
aBiakomnaHii, CuoBi Ta cnewianbHi CTPYKTYpU
YKpainu.

OCHOBHI TEXHiYHi

XdPAKTEPUCTUNKN

CtapToBa Bara — 10 4 Kr; BaHTaXXONiAAOMHICTb — 110
1,5 kr; TpuBanicte nofboty — A0 30 XB.; AaNbHICTb
nonboTy — 10 4 Km; po6oya BMCOTA NOSbOTY — [0
500 m; po60oya Wwemnakictb — A0 30 KM/rof.; KifibKiCTb
NPOMeHiB — 6; xapakTepHa 0CO6MMBICTb — PO3KNaL-
HURA; CTapT/nocagka — Ha Liaci NONO3KOBOro Tumy;
TUM CUCTEMU KEPYBAHHS — HaniBaBTOMaTU4Ha/aBTo-
MaTu4yHa, 3 MOMNepedHiM NiaHyBaHHAM MNONbOTY 3a
nonomorot Google maps. CTaHgapTHe UiNbOBe
HaBaHTaXeHH — ripocTabinizosaHa feHHa CCD-ka-
mepa.

Purpose and scope

Multicopter NAU PC-08 is an unmanned aerial vehicle
(UAV) designed for aerial photography, cartography,
real-time video surveillance, point-to-point patrols,
and more. Potential users of the UAV are civil aviation
companies, security, defense and law enforcement
agencies of Ukraine.

Main technical

characteristics

Take-off mass — up to 4 kg; load capacity — up to
1,5 kg; flight duration — up to 30 minutes; flight
distance — up to 4 km; flight altitude — up to 500 m;
speed — up to 30 km/h; number of rays — 6, speci-
fic feature — folding; take-off/landing — on the lan-
ding skid; type of control system — automatic/se-
miautomatic, with Google maps flight preplanning.
Standard payload — gyrostabilized daytime CCD —
camera.

Main advantages

The main advantage of the NAU PC-08 is its small size
in transit condition, as well as a high level of maintai-




Monikontep HAY T1K-08
Multicopter NAU PC-08

OCHOBHi nepeBaru

OcHosHow nepesaroto HAY MK-08 € iioro HeBenuki
rabaputi B TPAHCMNOPTHOMY TMOJIOXEHHI, a TakoX
BUCOKWIA PiBEHb PEMOHTOMPWAATHOCTI B MONbOBUX
ymoBax. 3pasku [1K-08 6ynu noctasneHi CuioBuMm
cTpykTypam YkpaiHn B 30Hy ATO B 2014 poui. CgiTo-
BumMun aHanoramu uboro BINC e Aeryon (KaHaga) Ta
AR-100B (Himey4uHa).

CTaH 3axucry

IHTENEeKTyanbHOI BNACHOCTI

OTtpumaHo 4 nateHT YKpaiHW Ha KOPUCHI mofen.
MpoBoaATLCA BiANOBIAHI NMpoueaypyn i3 cepTudikauii
MK-08, sk MNC ans umBinbHOI aBiau.

3aTpebyBaHICTb HA PUHKY

PvHOK po3po6kn CBITOBWIA. Ha puHKY NpeacTaBfieHo
[0CTaTHLO Barato Mofenein nonikonTepis, 3Ha4Ha Kinb-
KICTb SIKUX MpU3Ha4yeHa A1 amMaTopCbKOro BUKOPU-
CTaHHs i He MOXXe 6YTU BUKOPUCTaHA B LMBISTbHIN aBia-
Lii. 3 oTpumaHHsaMm cepTudpikata tuny HAY MK-08 moxe
OyT1 NOTPiGHMIA Y KinbkocTi 500-1000 0. Ans puHKY
YkpaiHw i B KinbkocTi 1000-5000 ans CBiTOBOr0 PUHKY.

CTaH roToBHOCTI PO3P06KM
CTapist BNPOBaMKEHHS: [OCNIAHA eKcnyaTallis, npoLie-
[ypu oTpumanHs ceptudikara tuny MC B JAC YkpaiHu.

SCIENCE AND INNOVATION

nability in the field. Ukrainian security, defense and
law enforcement agencies were supplied with the
samples of NAU PC-08 for their operations in the ATO
zone in 2014. Similar devices of the global market are
as follows: Aeryon (Canada) and AR-100B (Germany).

Intellectual property

protection status

Four patents of Ukraine for utility models were recei-
ved. Appropriate procedures for NAU PC-08 certifica-
tion as an aircraft for civil aviation are being conduc-
ted.

Market demand

The market for the project is global. There are many
models of multicopters on the market, a large number
of which are intended for amateur use and can not be
used in civil aviation. With the acquiring of a NAU
PC-08 type certificate, it may be needed in the amount
of 500-1000 units for the Ukrainian market and in the
amount of 1000 to 5000 for the world market.

Degree of

completion

Stage of implementation: experimental operation, pro-
cedures for obtaining a type of aircraft certificate in
the SAS of Ukraine.



HAVKA TA IHHOBALIII

MOBINIbHIIA BE3MINIOTHNIA ABIALIIHIAN
KOMMJIEKC «0OBOA» M106

MOBILE UNMANNED AERIAL

COMPLEX "0VOD" M106

[pn3Ha4eHHs

Ta cpepa 3acTOCYyBaAHHSA

Mo6inbHuin 6e3ninoTHWIA aBialiiiHni Komnaekc «0Bog»
M106 npuaHayeHwnit Ans BUKOHAHHA 3aBaHb AUCTaHLLIA-
HOrO CMOCTEPeXXeHHSA 3 NOBITPSA (MOHITOPUHTY) 32 06’€K-
Tamu (OKpemi Cropyau, A0pOru, MOCTW, TPAHCMOPTHI
3acobu, Hadpto- Ta razonposonu, JIEM Towo), npose-
[IeHHS BUA0BOI PO3BIAKM HAa3eMHOI 06CTAHOBKM Mif HYac
HaA3BMYANHNX CUTYaLIN (NOXexi, 3eMNeTpycu, NoBeHi,
TeXHOreHHi aBapii) Ta NPoBefeHHs NOLLYKOBO-PATYBASb-
HWX pooiT. OTpUMaHi TeNeMeTpuyHi it Bigeo- (dooto-, I4)
JaHi MOXYTb NepefaBaTucs B PeXMMi OHNaNH abo 6yTu
3anncaHUMn Ha 6OPTOBMIA HaKomnu4yyBad. MoTeHLinHUMY
KopuctyBadamn Komnnekcy «0sog» M106 € umBinbHi
aBiakoMnaHii, CUIoBi Ta cneLianbHi CTPYKTYpU YKpaiHu.

OCHOBHi TEeXHi4Hi XapaKTepPUCTUKH

BMNC «0Osog» M106 npefcrasnse co60K OOHOMOTOP-
HWIA BINIbHOHECYYMIA CepedHboniaH 3 «\/»-nofibHum
XBOCTOBWM OMepeHHAM. [1aHep BUrOTOBJIEHWIA i3 CKI0-
il BYrnennacTuky, OKpemi HaBaHTaXeHi eNemMeHTU KOH-
CTPYKLii BUKOHaHI i3 altOMiHiEBMX BUCOKOMILHWX Cnjia-
BiB. OCHOBHi TexHi4Hi xapaktepuctuku «0sog» M106:
MaKCUMarbHa 3MiTHa Bara, Kr — He 6inbLue 4,95; maca
L{ifbOBOro HaBaHTaXXeHHs, kr — o 0,8; po3max Kpuna,
M — 2,5 ; TpUBaNCTb NONbOTY — HEe MeHLLEe 2,5 rof/He
GirbLUe 3rof; MakcumasnbHa JOBXMHA MapLUPYTY, KM —
00 180; eKOHOMIYHA LIBWIKICTb — 62—65 KM/T0f.; MaK-
cumanbHa weuakicte — 140 km/rof.; MakcuMasnbHa
BMCOTa NoNboTy, M — A0 3500; AanbHicTb nepeaasaH-
HA Bif1e0 B PEXUMi OHMAH, KM — 25; TeXHIYHWIA pagiyc
Aii, KM — 10 90; KiNbKiCTb L POBUX 3aXULLIEHNX KaHa-
nis nepejadi gaHux — 2; TUN CUCTEMW KepyBaHHA —
aBTOMAaTM4Ha /HaniBaBTOMaTH4Ha.

OCHOBHi nepeBaru

3hatHicTb 10 6e3aepoAPOMHOr0 6a3yBaHHsI Ta BUCOKI
aepOAMHaMIYHi XapakTepuCTUKIM J03BONAKOTL eKCyary-
Batn «0Bog» M106 npakTM4HO B Byab-AKUX yMOBAX PO3-

Purpose and scope

Mobile unmanned aerial complex "Ovod" M106 is used
for the following tasks: remote surveillance of objects
by air (detached buildings, roads, bridges, vehicles, oil
and gas pipelines, power transmission lines, etc.);
aerial monitoring of ground environment in emergen-
cy situations (fires, earthquakes, floods, man-made
disasters); search and rescue; telemetry and video
data transmission the online mode. Potential users of
the unmanned complex are civil airlines, security,
defense and law enforcement agencies of Ukraine.

Main technical

characteristics

UAV «Ovod» M106 is a single-engine mid-wing canti-
lever monoplane with a V-tail configuration. The glider
is made of fiberglass and carbon fiber, some loaded
elements of the design are made of aluminium high-
strength alloys. The main technical characteristics of
the "Ovod" M106: max. take-off mass — up to 4,95 kg;
payload mass — up to 0,8 kg; flight duration — up to
180 min.; flight distance — up to 180 km; max. speed
of flight — 140 km/h; economic speed — 62—-65 km/h;
technical range of action, km — up to 90; max. height
of flight — up to 3500 m; range of action (online video
broadcast) — 22 km; number of digital protected data
channels — 2; type of control system — semi-auto-
matic / automatic.

Main advantages

The ability for vertical take-off and landing and high
aerodynamic characteristics make it possible to ope-
rate the M106 "Ovod" in almost any location in the
temperature range from -22°C to +40°C. Due to its
design features and small size, the UnA "Ovod" M106
has has low optical, acoustic and radar visibility.
Application of modern technical solutions made it
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TalllyBaHHA B fliana3oHi Temnepatyp Bia -22°C no +40°C.
3aBAsKN 0COBNNBOCTAM KOHCTPYKLi 1 HEBENUKMM PO3-
mipam «OBog» M106 Mae many ONTUYHY, aKyCTUYHY Ta
panionoKaLliiiHy NOMITHICTb Ta HE MifAaeTbCa BMIIMBOBI
3aco6iB PEB. BukopucTaHi HOBITHI TEXHiYHI piLLIEHHS!
[03BONSAIOTb MiJHATA BEPXHE eKCniyaTaliiHe 3Ha4eHHs
CKNafoBoi BIiTPY X A0 23 m/c. CBITOBMMM aHaroramm
naHoro BIC e: Draganfly Tango; Micropilot GropCam
(Kanapa); EMT Aladin (Hime4unna); Aeronautics Orbiter,
IAl Bird Eye 400 (I3painb), UA-6eTa (Ykpaina) Ta iHLLi.

CTaH 3axucry

IHTeNeKTyanbHOI BMAcHOCTI

Matenti: No 86554; Ne 103119 (2015); Ne 103149
(2015): Ne 105399 (2016).

3aTpebyBaHiCTb HA PUHKY

PuHok Ha komnnekc «0OBog» M106 cBiToBuit: noTpe6a
hopmyeTbCs KpaiHamu y 3B’3KY 3 NOCTYNOBUM Mepe-
XO[0M eKcnjyaTaHTiB 3 ninotoBaHux G Ha 6e3NiN0oTHI.
YKpaiHCbKWiA pUHOK Mae MicTkicTb ang «0sog» M106 B
mexxax 50—-60 KOMMNMEKCIB Ha PiK, YaCTUHA AKUX MOXKE
OyTU CNOXWUTA LMBINIbHUMM aBiakOMMaHISIMI, @ YacTMHA
CUNoBUMM Ta cneuianbHuMu cnyxx6amu. GCBiTOBWIA
PUHOK MOXe MaTu MicTKicTb 700—-1000 komnnekcis.

CTaH roToBHOCTI PO3P0OKK
BrunpobyBaHHs 4OCNIAHOrO 3pa3ka.

besninotHe nogiTpsiHe cyaHo «0Bog» M106
Mobile unmanned aerial complex "OVOD" M106

possible to increase the top operational value of the
wind component up to 23 m/s. The list of similar UAV
devices at the global market encompasses Dragonfly
Tango; Micropilot GropCam (Canada); EMT Aladin
(Germany); Aeronautics Orbiter, IAl Bird Eye 400 (Isra-
el) and others.

Intellectual property

protection status
Four patents of Ukraine were received Ne 103119
(2015); Ne 103149 (2015); Ne 105399 (2016).

Market demand

The market for UAV is global: the need for them is for-
med by countries in connection with the gradual tran-
sition of operators from manned aircraft to unmanned
aerial vehicles. The Ukrainian market has a capacity
for the "Ovod" M106 within the range of 100-150 com-
plexes, some of which may be used by civil airlines
and by security, defense and law enforcement agenci-
es. The potential capacity of the world market is
700-1000 complexes.

Degree of completion
The prototype is being tested.
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BATATOLINbOBUI IBOMOTOPHWN
KOHBEPTOMMJTAH HAY-KM 3 «KYBOK»

MULTIPURPOSE TWIN-ENGINE
TILT-ROTOR NAU-KM 3 "KUBOK"

[lpn3Ha4eHHs Ta cdepa 3acToCyBaHHS

KougeptonnaH HAY-KM 3 «Ky6ok» — [1BOMOTOpHE
noBiTpsiHe cyaHo Knacy 3500 Kr 3 NOBOPOTHUMM FBUH-
TaMmn Ha 3akiHuiskax kpuna. Llei tun MNC 3piicHIoE
BEPTUKANIbHWIA 3NIT i NOCAAKY, WO Aae AOMY MOXNU-
BICTb BMKOHYBaTU NONbOTU Y BAXKKOAOCTYMHI reorpa-
(biyHi Ta KNIMATUYHI 30HW, Y T.4. Y 30HW 3i CKNagHNUM
penbedom, ripcbKi MiCLEBOCTI, OCTPOBM, MONSPHI
30HU, Tponikn TOWO. KoHBepTOnnaH Moxe 6yTu
3a/lisHWUIA Yy reonoropos3Bifli, NaTpyntoBaHHi HadTO-,
ra3onpoBofiiB Ta iHLINX NiHINHWX 06 EKTIB; BUKOHAHHI
Pi3HWX BUJIB aepPO3NOMKM, AOCTABNSHHA TyMaHiTap-
HOI JONOMOT W, OXOPOHI AePXaBHUX KOPJOHIB, Y p060-
Tax 3 TPAHCMOPTYBAHHSA MALLIEHTIB MK NiKapHAMK Ta
CreLiani3oBaHUMN MEOUYHUMUW LIEHTPaMU, Hepery-
NAPHUX KOMEPLiAHUX N0MbOTaX, BUKOHAHHI LUIMPOKOro
CMekTpa poo6iT y 30HAaX CTUXiAHWUX NnX, 60POTLOI 3
NipaTcTBOM, 3aXMCTi HaLioHanbHKUX BOA i pubanbCTBa,
KOHTPONi W 3anobiraHHi KOHTpabaHgHWUX onepaLiit
Towo. Moxnuei 3aMoBHUKK KoHBepTonnaHy: MiHi-
CTepcTBO 060pOHM, MiHiCTEPCTBO Haa3BMYANHUX

Purpose and

Scope

Convertible aircraft NAU-KM 3 "Kubok" is a 3500 kg
class twin-engine aircraft with rotary external screw
on the wingtips. This type of aircraft performs vertical
take-off and landing, enabling it to operate flights in
hard-to-reach geographic and climatic zones, inclu-
ding areas with complex landscape, mountainous
areas, islands, polar zones, tropics, etc. The converti-
ble aircraft can be involved in exploration, patrolling of
oil, gas pipelines and other linear objects; execution of
various types of aerial photography, delivery of huma-
nitarian aid, protection of state borders, transportation
of patients between hospitals and specialized medical
centers, irregular commercial flights, doing a lot of a
wide range of works in disaster areas, fighting piracy,
protection of national waters and fisheries, control and
preventing smuggling operations, etc. Possible custo-
mers of the convertible aircraft: Ministry of Defense,
Ministry of Emergency Situations, Ministry of Agricul-
ture, Ministry of Infrastructure, etc.; individual enter-

bararouinboBuii BOMOTOPHUI KoHBEPTONAaH HAY-KM 3 «Ky60k»
Multipurpose convertible aircraft NAU-KM 3 "Kubok”
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cutyauin, MiHiCTepCTBO CiNlbCbKOrO rocnoaapcrea,
MiHicTepcTBO iHDPACTPYKTYPU Ta iH.; OKpeMmi nignpu-
€EMCTBA, Y T.4. NiANPUEMCTBA HATOra3oBOi Npomu-
CITOBOCTI; LUMBINIbHI aBiakOMMNaHii; NpMBaTHi 0CO6U.

OCHOBHI TeXHI4HI XapaKTepUCTUKH

[TPOEKTHI TeXHiYHi XapakTepUCTUKN KOHBEPTOMMaHy:
MakKcumarnbHa 3niTHa Bara, kr — 3500; Bara KopucHo-
ro HaBaHTaxeHHs, kr — 850; Bara nanmsa, kr — 830;
MaKcumanbHa WeKUAKicTb, km/roa. — 500; TpuBanicTtb
nonbOTy, rod. — 5; TexHiYHa ganbHictb, kM — 2100;
KiNbKiCTb macaxkupis — 1 ninoT + 5 nacaxupis; nepe-
riHHa JanbHicTb, kKM — 2900; BucoTa NonboTy, M —
10 6000.

OcHOBHI nepesary

Ha cborofHi knac 3500 Kr He 3anHATWIA XXOAHUM KOH-
BEPTONMIAHOM CBITY, TOMY KOHKYPEHTHE CepeaoBuLLe
cnpuatnuee. Ak Tun MG, cepitHo npeacTaBneHi KOH-
Bepronnanu V-22 (ct. maca 24 000 «r) Big benn-bo-
Hr. Kpim TOro, npoxoautb ceptuddikaLiiiHi Bunpooy-
BaHHA koHBepTonnaH BA.609 benn-boinr-Arycra
(cT. maca 7500 «r).

CtaH 3axucty

IHTeNeKTyanbHoI BNACHOCTI
Otpumano 1 nateHT YKpaiHu Ha KOPUCHY MOAENb.

3aTpedyBaHiCTb HA PUHKY

CBiTOBUIA PUHOK MOXe MaTu MmicTkictb 500-700 T1C
uny KM 3 «Ky60K» nnd 3a0BONEHHS NOTPed Micue-
BMX aBianiHii UMBINbHOI aBiaL,i.

CTaH rotoBHOCTI PO3POOKY

[TpOeKT 3HaX0AUTLCA Ha CTafil «TeXHi4YHa NpPono3unLis»
3rigHo ACTY 3974-2000. Kpim TOro, po3pobieHo 6i3-
Hec-nnaH otpumaHHs 3paskis KM 3 «Ky6ok» ans cep-
Tndpikauii KM 3 «Ky6ok» gk Tuny MNC B JAC YkpaiHu.

prises, including enterprises of the oil and gas indu-
stry; civil airlines; private individuals.

Main technical

characteristics

Project technical characteristics of the convertible
aircraft: max. take-off mass, kg — 3500; payload
mass, kg — 850; fuel mass, kg — 850; max. speed,
km/h — 500; flight duration, h — 5; technical range,
km — 2100; number of passengers — 1 pilot + 5 pas-
sengers; ferry range, km — 2900; flight altitude, m —
up to 6000.

Main

advantages

Nowadays, the 3500 kg class is not occupied by any
convertible aircraft in the world, therefore the compe-
titive environment is favorable. As a type, the serially
presented convertible aircraft is V-22 (st. mass 24 000
kg) made by Bell Boeing. In addition, the certification
examinations of the convertible aircraft BA.609 Bell-
Boeing-Agusta (st. mass 7500 kg) are underway.

Intellectual property

protection status
We received 1 patent of Ukraine for utility model.

Market demand

The world market can have a capacity of 500-700 airc-
raft of the type KM 3 "Kubok" to meet the needs of
local civil aviation airlines.

Degree of completion

The project is on the stage of "technical proposal"
according to DSTU 3974-2000. In addition, there is a
business plan for of KM 3 "Kubok" certification as an
aircraft type in the SAS of Ukraine.



HAYKA TA IHHOBALIII

BATATOMOTOPHWIA BE3NINTOTHWI BEPTOJIT
)14 TEPEBE3EHHA BAHTAXIB

[TKM-14 «CATYPHIA»

MULTIENGINE UNMANNED HELICOPTER FOR
CARGO TRANSPORTATION PKM-14 "SATURNIA"

[pn3Ha4eHHs

Ta cpepa 3acTOCyBaHHSA

NKM-14 «CatypHisi» — 6e3nifoTHe NOBITPsSHE CYLHO
(BMC), npusHayeHe 4ns nepeBe3eHHs HEBESIKNX BaH-
TaXiB B aBTOMATUYHOMY pexumi. oTeHUinHUMU
KopuctyBadamu BI1C € unBinbHi aBiakoMnaHii Ta iHwWi
LIMBINbHI CNOXMBAYi.

OCHOBHi TeXHi4Hi XapaKTepPUCTUKH

[MpOeKTHI TeXHiYHI XapaKTepUCTUKN: XapakTepHa 0co-
O/IMBICTb — MOBEPTAHHA KOPMYCiB CMNOBUX YCTaHO-
BOK Y TPAHCMOPTHE MOMOXEHHA; TUM CUCTEMU Kepy-
BaHHS — aBTOMATM4Ha, 3 NOMEPeaHiM MiaHyBaHHAM
NonbOTY; CTAPT/MOCagKa — Ha LLaci, Lo X0BaeTbCH Y
MOMbOTI; Bara KOPUCHOr0 HaBAHTAXKEHHS, KI — A0 2;
pagiyc Aii, KM — [0 3; MakcMMarbHa LIBMAKICTb Ha
mMapLupyTi, m/c (km/rog.) — 8,5 (30); po6oya Bucota
nonboty — fgo 500 m; aepofuHamiyHa cxema — 4
eNEeKTPUYHI CUIIOBI YCTAHOBKN.

Purpose and scope

PKM-14 "Saturnia" is an unmanned aerial vehicle
(UAV) designed for transportation of small cargoes in
automated mode. The potential users of the UAV are
civil aviation companies and other civilians.

Main technical characteristics

Specifications: the characteristic feature is returning of
powerplants to transit condition; type of flight control
system — automatic, with preliminary flight planning;
take-off/landing — on the landing gear, which is ret-
racted in flight; payload weight, kg — up to 2; range,
km — up to 3; maximum speed on the route, m/sec
(km/h) — 8,5(30); flight altitude — up to 500 m; aero-
dynamic scheme — 4 electric powerplants.

e

IR
o

1. [IKM-14 Ha MapLLPyTI; BAHTaX Y BIACIKY
1. En route phase of flight, cargo compartment is
loaded

2. llepeanocankosa koHgirypauisi [IKM-14;
BAHTAX Y BIACIKY

2. Pre-landing configuration of PKM-14;
cargo compartment is loaded

OcHoBHi eTanu npouecy AocTaBku BaHTaxy BepTonboTom KM-14 «CaTypHis» 40 Micusl NpU3HAYEHHS
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OCHOBHI nepesary

Mepesaramu BINC MKM-14 «CatypHisi» € iHTerpoBaHuit
(brosensx (LeHTpanbHe Tifo), y AKoMy 06’e4HAHO
Hecyd4i NpPOMeHi, BIiACIK AN pagioeneKTPOHHOro
o6nagHaHHs, Biacik ana 6optosoi AKb Ta Biacik ans
KOPWUCHOMO HAaBAHTaXEHHS. 3a CYKYMHICTO BNaCcTUBO-
ctenn MKM-14 «CatypHis» € aBTOMAaTU4HUM NPUCTPO-
€M [19 06CNyroByBaHHA TOProBuX Mepexx. AHanorm 3a
KOMMOHYBAHHAM Y CBITi BiICYTHi. AHafnioramm 3a npus-
HA4YeHHAM € NOJIKONTePY Bif KOMNAHIT «AMa30H».

CtaH 3axucry

IHTeNeKTyanbHoi BNACHOCTI
Otpumano 1 nateHT YKpaiHu Ha KOPUCHY MOAENb.

3aTpedyBaHiCTb HA PUHKY

PuHok Ha BMNC MKM-14 «CatypHisi» cBiToBMiA. [poTe
Ing noKady noTpibHO BignoBigHa oocnigHa ekcnnya-
Tauis. IMOBIpHMMM cnoXuBadamu OyayTb KOMMaHii,
1110 06CNYroBYHOTh TOProBi Mepexi po3apibHoi npoaa-
)i 3anakoBaHuX TOBAPIB Barok B Mexax 2 Kr.

CTaH roToBHOCTI PO3PO6KY

Ctapis BNpoBagKeHHS: 3aKiH4eHHS NIbOTHUX BUMPOOY-
BaHb AOCHIIHOr0 3paska.

»
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3. MNocagka [NIKM-14 1a ckngaHHs BaHTaxy
3. Landing and cargo dropping

Main advantages

Advantages of UAV PKM-14 "Saturnia" are the integra-
ted fuselage (central body) with bearing beams, a
compartment for electronic equipment, an on board
battery compartment and a payload compartment.
Considering the set of properties PKM-14 Saturnia is
an automatic device for servicing retail store chains.
There are no layout analogs in the world. Analogs
used for similar purposes are Amazon multicopters.

Intellectual property

protection status
One patent of Ukraine for utility model was received.

Market demand

There might be a great demand for UAV PKM-14
"Saturnia" on the global market. However, appropriate
experimental exploitation is required to prove that.
Potential users are the companies servicing retail
store chains with packaged goods weight up to 2 kg.

Degree of completion

Implementation stage. Test flights of the prototype are
carried out.

4. ABTomatnyre noseptarHa [TKM-14 go to4ku ctapty
(BaHTAaXHI CTYNIKN 1epes 3aKpPUBaHHAM)

4. Return-to-Launch mode (cargo doors before being
closed)

Main stages of cargo delivery by helicopter PKM-14 "Saturnia” to the destination
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NNAHEPYBANbBHII KEPOBAHII
MIHIBEOENPUMAC NMMB-03 HAY

SMALL GLIDE MUNITION

PMB-03 NAU

[pn3Ha4eHHs

Ta cpepa 3acTOCyBaHHSA

lnanepysanbHWii KeposaHuii mini6oenpunac NMMb-03
HAY, npusHadeHWn ans [OCTaBKU A0 Ui rpaHartu
Nro®-40 abo aHanoriyHoi, TUMOBOro PO3Mipy
40 mm x 53 mm. Mini6oenpunac MMVB-03 moxe 6yTu
3aCTOCOBAHUI NPK NPOBEAEHHI ChewianbHUX onepawin
Ta 06MeXeHo Ha noni 60t0.

OCHOBHI TeXHIYHi XapaKTepUCTUKH

Mnanep MMVB-03 HAY

Maca craptosa (MTOV), kr — 0,55...0,6;
AeponHamiyHa gKicTb, K —7...9;

CepenHs ganbHicTh MonboTy 3 Bucot 3000 ™
(BiTep 0 m/c ), km — 20;

MporpamyBaHHa NonbLOTy — 6e3nocepefHs0 nepes
MyCKOM Ha 60pPTY HOCis;

Kinbkicte nporpamosaHux Linein — 1.

boenpunac ang NMMbB-03 HAY

Tun rpaHatn — 40mMm x 53 mm;
Maca rpanatu, kr — 0,3-0,35.

Purpose and

Scope

Small glide munition PMB-03 NAU is designed to deli-
ver grenades of the PGOF-40 type or similar
40 mm x 53 mm to the target. Small glide munition

PMB-03 can be used during special operations and on
the battlefield.

Main technical

characteristics

Glider PMB-03 NAU

Take-off mass, (MTOM), kg — 0,55... 0,6;
Aerodynamic quality K, — 7...9;

The average flight range from an altitude of 3000 m
(wind 0 m/s), km — 20;

Flight programming — just before launch from the
carrier;

Number of programed targets — 1.

Munition for PMB-03 NAU

The size of a grenade — 40mm x 53mm;
Weight of grenade, kg — 0,3-0,35.




Tunosi weunakocti [MMb-013 HAY
MiH. ekcnnyarauiiiHa WweuAakicTb, km/rog — 130;
Makc. WBWOKICTb MiKipyBaHHA Ha KyTi TPAEKTOPIi,
45 rpag., km/rog — 248;

Makc. wWBMAKICTb NiKipyBaHHA Ha KyTi TPaeKTopii,
90 rpag., km/rog — 295.

OCHOBHI nepe.ary

MnanepysanbHuii KeposaHmii MiHi6oenpunac NMMb-03
HAY BigHOCUTbCSA 40 GOENPUNACIB, OCHALLEHNX XO0p-
CTKUMU aepoAMHAMI4HUMM MOBEPXHAMM ANS YTBOPEH-
HA NiQAOMHOI CWUNK; HaBIrauiinHOW CUCTEMOK Ta
CUCTEMOIO0 KepYyBaHHS, L0 CKMAATbCS 3 JliTaka-Ho-
cifi, Jocsraroyu Lini B pexxumi nnaHepysaHHs. OCHOB-
HOK NepeBarolw LbOro 60enpunacy € BiACYTHICTb
CWUNOBOI YCTAHOBKM, LLIO MiBULLYE ePEKTUBHICTbL NOr0
eKcnnyarauii, 3HUXye CTapToBy Macy Ta 3HWXYE COObi-
BapTiCTb BUPOOHMLTBA.

CTaH 3axucTy iHTeNeKTyasibHOI

BNACHOCTI
MojaHo 1 nateHT YKpaiHu Ha KOPUCHY MOfEeNb.

3aTpedyBaHiCTb HA PUHKY

Punok Ha 60enpunac NMVB-03 HAY csitosuit. imosip-
HUMW CNOXMBaYaMmM 6yayTb KOMNAHIT, L0 NocTa4atoThb
3ac00M TOYHOr0 YPXXEHHSA [N CUN cneLonepawiin.

CTaH roToBHOCTI PO3POOKY

Ctapis BNpoBamKeHHA: NO4YaToK BUMPOOYBaHb A0C-
NigHOro 3paska.

SCIENCE AND INNOVATION

Typical speeds of PMB-03
Min. operating speed, km / h — 130;
Max. diving speed at the corner of the trajectory,
45 deg., km / h — 248;
Max. diving speed at the corner of the trajectory,
90 deg., km / h — 295.

NAU

Main advantages

Small glide munition PMB-03 NAU refers to munition
equipped with rigid aerodynamic surfaces for the for-
mation of lifting force, navigation system and control
system, and which are dropped from the aircraft carri-
er, reaching the target in planning mode. The main
advantage of this munition is the lack of power plant,
which increases the efficiency of its operation, reduces
its starting weight and reduces the cost of production.

Intellectual property

protection status
Patent of Ukraine Ne 143902 was received.

Market demand

The market for munition PMB-03 NAU is global.
Potential consumers are companies that supply the
means of accurate defeat for special operations for-
ces.

Degree of

completion
Implementation phase: start of prototype testing.
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BE3MINOTHWIA CTPATOC®EPHIIA
[NCEBOOCYNYTHUK MC-11 «KPOKYC»
(0EMOHCTPATOP TEXHOJOrIN)

UNMANNED STRATOSPHERIC
PSEUDO-SATELLITE PS-11 "CROCUS"
(technology demonstrator)

[lpn3Ha4eHHs Ta cdoepa 3aCTOCyBaHHSA

beaninotHui ctpatocdepHuit ncesaocynyTHuUK MC-11
NPU3HAYEHNA AN BIANPALIOBAHHA KPUTUYHUX ene-
MEHTIB TeXHOMOT il BUKOHAHHSA JOBrOTPUBANNX NObO-
TiB y cTpatocepi. YNpoaoBX CBITNOBOMO [iHsA 3 60PTY
MC-11 moxHa oTpumyBatit (DOTO3HIMKN TEPUTOPIN,
KOHKYPEHTHUX 3 (POTO3HIMKaMWU CYNyTHUKOBOrO
NOXOKEHHSl, BUKOHAHHS 3aBfaHb MOHITOPUHTY 3a
06’ekTamu (OKpemi cnopyam, Joporu, MOCTH, TPaHc-
NOpTHi 3acobu, HadoTo- Ta razonposoAu, JIEM Towwo),
NpOBeEHHS BMIOBOI PO3BIAKM HA3EMHOI 06CTAHOBKM
Mg 4ac Haa3BUYAMHMX CUTYaLiil (NOXeXi, 3eMneTpy-
CW, NOBEHi, TEXHOreHHI aBapii) Ta NPoOBEAEHHs NOLLY-
KOBO-PATYBaNbHUX pOo6IT. OTpUMaHi TeNeMeTpuUyHi Ta
Bifeo- (dpoto-, I4) maHi MOXyTb nepedaBatuchb Y
PEXMMI OHNaNH abo 6yTW 3anucaHumK Ha 60PTOBWIA
HaKOMMYyBay.

OCHOBHi TEXHi4Hi XapaKTepPUCTUKH

McespocynyTtHuk MGC-11 «KPOKYC» € ABOMOTOPHMM
NiTaKOM — BMCOKOMAHOM 3 TATHYYUMI MOBITPAHUMU

Purpose and scope

The unmanned stratospheric pseudo-satellite PS-11
is designed to test critical elements of long-range
stratospheric flight technology. PS-11 "CROCUS" is
enabled to provide users with satellite alike resolu-
tion imagery of the terrain, perform remote aerial
surveillance of objects (detached buildings, roads,
bridges, vehicles, oil and gas pipelines, power tran-
smission lines, etc.), conduct surveillance activities
during emergencies (fires, earthquakes, floods, indu-
strial accidents) and carry out search and rescue
operations. The received telemetry and video (photo,
IR) data can be transmitted online or recorded on the
on-board storage.

Main technical

characteristics

Pseudo-satellite PS-11 "CROCUS" is a twin-engine
aircraft — high-wing aircraft with pulling propel-
lers located on the wing pylons. The airframe is
made of glass and carbon fiber, some of the loaded

besninotHuii ctparocgepruii ncesgocynyTHuk [1C-11 «Kpokyc» (BeMOHCTpaTop TEXHOMOTIM)
Unmanned stratospheric pseudo-satellite PS-11 "CROCUS" (technology demonstrator)
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FBUHTaMU, AKi PO3TALLOBAHI Ha NiNoHax Kpuna. lnaHep
BWTOTOBNEHUA 3i CKJI0- Ta BYIMENNACTUKY, OKPeMi
HABaHTXEHi e/IeMEHTN KOHCTPYKLIT BUKOHAHI i3 antoMi-
HiEBMX BMCOKOMILIHUX cniaBiB. OCHOBHI TEXHI4HI Xapak-
Tepuctukn MC-11: makcumanbHa 3niTHa maca, Kr —
He Ginblle 16; Maca LiNbOBOr0 HABAHTAXEHHS, KI —
10 0,5; po3max kpuna, M — 11; TpuBanicTb NONLOTY
(pospaxyHkoBa) — He Ginblie 18 ropg; Kpencepcbka
wBKakictb Ha Bucoti 20 000 m — 98 Km/roa.; Aanb-
HICTb NepejaBaHHs BiAe0o B PeXMMi OHMaiiH, kM — 50;
TEXHIYHUI pafiyc aii, Km — 10 60; KinbKicTb LMPOoBUX
3aXULLIEHNX KaHaniB nepefadi AaHux — 2; TUN CUCTEMM
KepyBaHHs — aBTOMaTU4Ha/HaniBaBTOMaTUYHa.

OCHOBHI nepesary

OcHoBHoto nepesaroto M1C-11 € 60pTOBE EHEproaKe-
peno, fke cknagaetbcd 3 6inbw HiX 300 nniBok —
COHSIYHMX eNEMEHTIB, LLI0 3a06e3MeYy0Th EHEPronocTa-
YaHHAM SK CUCTEMW NiTaka, Tak i NOro CMnoBy ycra-
HOBKY. CBiTOBMMMU aHanoramu Lporo bI1C e 3edip-7/8
(Benuka bpuranis), Pathfinder (CLUA) Ta iHLwi.

CTaH 0X0pOoHK

IHTENEeKTYyanbHOi BNACHOCTI
Otpumano nateHTu Ykpainu Ne 135771, Ne 145341.

CTaH roToBHOCTI PO3POOKY

3aBeplueHHs BurotoBneHHs MC-11 y 2020 poui.
[To4aToOK Ha3eMHUX i NIbOTHUX BUMNPOOBYBaHb.

structural elements are made of high-strength alu-
minium alloys. Main specifications of PS-11: maxi-
mum take-off weight, kg — 16; payload, kg — up
to 0.5; wingspan, m — 11; flight time — up to
18 hours; cruise speed at an altitude of 20,000 m
— 98 km/h; online video transmission range,
km — 50; technical range, km — up to 60; the
number of data transmission channels with digital
protection — 2; type of flight control system —
automatic/semi-automatic.

Main advantages

The main advantage of PS-11 is the on board power
source, which consists of more than 300 footprints —
solar cells, which provide power to aircraft systems
and its power plant. Similar devices of the global mar-
ket are Zephyr-7/8 (Great Britain), Pathfinder (USA)
and others.

Intellectual property

protection status

Patents of Ukraine No. 135771, No. 145341 were
received.

Degree of

completion

Completion of the construction of PS-11 in 2020.
Beginning of ground and flight tests.



HAYKA TA IHHOBALIII

BUKOPUCTAHHA NPUPOLOOXOPOHHUX
SEMEJIb AJ14 NOTPEB IHKJTHO3VIBHOI

PEABIJ]

TALII HA MTPUKJTALI HALIOHANBHOIO

SAMOBIOHVNKA «HATUNPUH»

USE OF NATURE CONSERVATION LAND FOR
THE NEEDS OF INCLUSIVE REHABILITATION ON
THE EXAMPLE OF THE NATIONAL RESERVE

"CHYHYRYN"

[Tp3HaYeHHS

Ta cdpepa 3acTOCYBaAHHS

Lls npoekTHa AOKYMeHTaLis € HAaykoBO 06rpyHTOBA-
HOK PO3PO6KOK 3 BUKOPUCTAHHA 3eMeSIbHOro (hoHaY
NPMPOAOOXOPOHHOIO NPU3HAYeHHs B ranysi pekpea-
LiNHOT i peabiniTaLinHoi LisnbHOCTI Y MeXax po3BUTKY
perioHanbHOI nporpamMn 3 iHK3MBHOMO peaoini-
TaUiNHO-COLianbHOro TYpU3mMy B Mexax HauioHasnb-
HOr0 iICTOPMKO-KYNbTYPHOIO 3anoBigHUKa «HUrnpuH»
Yepkacbkoi o6nacti (Ha npuknagi pesepBHUX
3anosigHnx 3emenb cena Creliska).

OCHOBHI TeXHI4YHI XapaKTepPUCTUKH

Y npoueci BNpoBafKeHHs LIbOro NPOEKTY NNaHyeTbCs:
3MiHa LifIb0OBOr0 NPM3HA4eHHS Pe3ePBHIX 3an0BigHNX
Teputopii y mexax cena CTewiBka; NpPOBeAEHHS
TonorpagivyHmx Ta reofesnyHux po6it, HanpaBneHnx
Ha CKNajaHHs OLiHOYHO-NPOEKTHOT AOKYMeHTaLi, Aka
HagaBana 6 HaykoBe OOI'PYHTYBAHHA [OLiNbHOCTI
BUKOPUCTAHHA Li€i 3eMenbHOl findHku (10 ra) ans
notpe6 pekpeauii i nobynoBu y MaibyTHHOMY
peKpeauiiHoi 30HM iHKMO3MBHOTO TYPUCTUYHOIO
BiAMNOYMHKY ANA COLianbHUX BEPCTB HACENeHHs Ta
NoAen 3 iHKNI3ie0, AN CTBOPEHHS CepeaoBuLLa 3
peabinitauiiHux nocnyr Ans iHKAK3WBHOI rpynu
peabiniTaHTiB — «J1t0Aen 3 CUHAPOMOM BiliHN» — Y
BUMNAAI MiHiMancTepeHb y ¢. CTewiBka (3 roH4apcTBa,
BULLUWBKMN, MIETIHHA, MaNlOBaHHS, KOBaNbCTBA Ta iH.),
3 YypaxyBaHHAM iX 0CO6NNBOCTEN MepPeMilleHHs,
XapyyBaHHS, NPOXKUBAHHA, A03BINNA Ta MEANYHOrO i
peabiniTawinHo-TepaneBTUYHOr0 CynpoBoaY.

Purpose and

Scope

This project documentation is a scientific develop-
ment of the use of land for environmental purpos-
es in the field of recreational and rehabilitation
activities, as a part of development of a regional
program for inclusive rehabilitation and social
tourism within the National Historical and Cultural
Reserve "Chyhyryn" in Cherkasy region (on the
example of reserve conservation lands of Stetsivka
village).

Main technical

characteristics

In the process of implementation of this project it is
planned to change the purpose of reserve conserva-
tion areas within the village of Stetsivka; to carry out
topographic and geodetic measurements aimed at
compiling documentation in order to enable a scien-
tific justification for the use of this land (10 hectares)
for recreation purposes and for future construction of
an inclusive recreation area for all people regardless
of their social class and people with inclusion; to cre-
ate rehabilitation services for an inclusive group of
people with war syndrome in the form of mini-work-
shops in the village of Stetsivka (pottery, embroidery,
weaving, painting, blacksmithing, etc.), taking into
account their mobility, nutrition, accommodation,
leisure and medical and therapeutic rehabilitation
assistance.



SCIENCE AND INNOVATION

OCHOBHI nepesary

Lls HaykoBO-TeXHiYHA MPOEKTHA PO3PO6KA € NepLUOD
KOMM/IEKCHOI po60TOH0, e NOEHYETLCA cdhepa reo-
[e3ii, 3eMeBnopsaKyBaHHA, Tornorpadii, pekpeadii-
HOr0 TYpu3Mmy, KafgacTpy, OUIHKW 3emenb (IHCTuUTyT
3emrekopuctyBaHHs HAH YkpaiHu) 3 HoBum 6arato-
rany3esum i MynsTUANCLUNNIHAPHAM HAYKOBUM Hanps-
MOM — iHKJTO3UBHWIA CcOLiaNbHO-peabiniTalinHumn
Typu3m, y mMexxax [porpamu perioHanbHoro po3BuTKy
TeputopianbHUX  rpomag 3a  MigTPUMKM  Ta
(biHaHCyBaHHs EBPONECbKOro 6aHKy PEKOHCTPYKLIT Ta
PO3BUTKY, a TaKOX HA OCHOBI rany3eBoro npodiecii-
HOrO PiBHA Ta AOCBiQY OCHOBHMX BUKOHABLIB MPOEKTY
Kadpeopy 3emneycTpor Ta Kagactpy (bakynbrety
eKOJIorivHOT 6e3MeKu, iHXeHepii Ta TexHonoriin Haujio-
HaNbHOTO aBialjiiHoro yHisepcutety (M. Kuis).

CTaH 3axucTy iHTeNeKTyasibHOI

B/TACHOCTI

OTpumaHo nateHT YKpaiHW Ha HayKOBO-MpPaKTU4HMNA
TBip «PeabiniTayinHa [leorpapin — HaykoBoO-
TEOpeTMyHa Ta MpakTM4HA OCHOBA PO3BUTKY
iHKMIO3WBHOTO  pea6initTauinHoro  couiaibHOro
Typuamy» 3a Ne 78039.

3aTpebyBaHiCTb HA PUHKY

Lls HaykoBO-TeXHi4HA pPO3p06KA BMKOHYETHCA Y
mexax [epxaBHoi  Ctpaterii  perioHanbHoro
po3BUTKY YKpaiHm Ha nepiog o 2026 poky, a ii
pesynbTatm  OONOMOXYTb  peanidyBaTh  OKpemi
Hanpsmu GTpaTerii perioHanbHOro po3BuUTKY YKpaiHu
Ha 2018-2021 poku. KoxeH 3 Hanpsamis Ctpaterii
BUPILIYE TNWUTAHHA CTBOPEHHA peabiniTauiiiHoro
cepenoBuiLa ans Hanbinbll BPa3NMBUX KaTeropin
iHKMO3UBHUX TPYN: BiliCbKOBOCNY>X00BLiB 30HU ATO,
BeTepaHiB BINCbKOBOI CNy>6uW, nepecefieHuiB, AKi
3a3Hannm  MCUX0EMOLIAHUX  TpaBM  YHACNigoK
BINCbKOBUX [il, adoraHLiB Ta iH.

CTaH roToBHOCTI PO3PO6KY
BuKoHaHO nepwuit etan MPOEKTHUX [OOCNiIKEeHb,

nepenbayeHnx nNNaHoM BWUKOHAHHA, a came:
npoBefeHa pPEKOrHOCTYBAHHA HA  MiCLeEBOCTI;
NPOBEJEHO Tonorpao-reoae3nyHi 3amipu
micueBocTi 3a jgomomorod GPS Ta iHWwMX

iHHOBALiMHMX METOMIB 3 BWKOPWUCTAHHSAM Cy4acHOro
reofe3nyHoro 06nagHaHHA; YCTAHOB/EHI KHOYO0BI
TOYKW, SKi [03BONAKTb BWKOHYBATW Taki eTanu
HAYKOBO-TEXHI4HUX POBGIT.

Main advantages

This scientific and technical project development is
the first complex project, which combines the field
of geodesy, land management, topography, recre-
ational tourism, land cadastre, land valuation
(Institute of Land Management of NAAS of Ukraine)
with a new multidisciplinary research area — inclu-
sive social tourism under the State Regional
Development Strategy, with support and funding of
the European Bank for Reconstruction and
Development, as well as on the basis of profession-
al level and expertise of main members of research
team of the Department of Land and Cadastre of the
Faculty of Environmental Safety, Engineering and
Technology of the National Aviation University

(Kyiv).

Intellectual property

protection status

Patent of Ukraine No. 78039 was received for scientif-
ic and practical work "Rehabilitation Geography — sci-
entific, theoretical and practical basis for the develop-
ment of Inclusive Rehabilitation and Social Tourism".

Market demand

This scientific and technical development is being
performed within the State Regional Development
Strategy till 2026 and its results will help to imple-
ment certain areas of State Regional Development
Strategy of Ukraine in 2018-2021. Each of the areas
of the Strategy contributes to the solution of creat-
ing a rehabilitation environment for the most vul-
nerable categories of inclusive groups: military ser-
vicemen of the ATO zone, military veterans, dis-
placed people who suffered psycho-emotional
injuries due to hostilities, Afghanistan war veterans
and others.

Degree of

completion

The first stage of project research due to the imple-
mentation plan is performed, namely: reconnaissance;
topographic and geodetic measurements of the area
with the help of GPS and other innovative methods
using modern geodetic equipment; key points that
enable to perform the following stages of scientific
and technical work are set.



HAYKA TA IHHOBALLII

CNOCGIb ABTOMATU30BAHOIO BUSHAHEHHA
AKOCTI AEPOKOCMIMHOIO 3HIMKA

METHOD FOR AUTOMATED DETERMINATION OF
AEROSPACE IMAGE QUALITY

[Tpn3Ha4eHHda Ta cdrepa 3aCTOCYBAHHS

3anponoHOBaHMIA Crocié CTOCYeTbCA cpepu reonesii i
AepPOKOCMIYHOr0 3HiMaHHsA. Croci6 HanpaBfeHuidi Ha
MiABULLIEHHS TOYHOCTI i aBTOMATN3ALLiIK0 OLHKN (haKTuY-
HOI PO3PI3HEHOCTI OTPUMAHOTO aePOKOCMIYHOI0 3HIMKa.

OCHOBHI TeXHI4Hi XapaKTepUCTUKN

306paxeHHs Ha LMd)pOBOMY 3HIMKY OMTUKO-E/IEKTPOH-
HO (poTorpaddytoTb KOHTPOSIbHAM NPUIagoM Ha ioro
thoTonpuitmMansHy MaTpuuto N pasis, LOpasy Nocnifos-
HO 3CyBat041 306pXKEHHA KOHTPOMbOBAHOIO LMGIPOBO-
ro 3HimMKa (iTepauito) 3a pagkamu i CTOBNUAMN HA OAMH
CYOnNiKCeNbHUIA iHTEPBAN HA (HOTONPUAMATTLHI MATPUL
KOHTPONbHOr0 npunagy; 06po6Ky OTPUMAHOIO KOH-
TPONbHOMO LMPPOBOr0 3HIMKA BUKOHYHOTb, 0a3yH4m1Ch
Ha PIBHOCMIHANbHMX 30HAX 32 PAAKaMU i CTOBMLAMM Ta
064MCIIOYK PIBHI CUrHaniB, OTPUMAaHi y BeNIMYMHAX
OCBIT/IEHOCTI HamiBnikcenis i 4BEPTbMIKCENiB MaTpuLj
KOHTPONbLHOIO Mpunagy nicns KOXHOI iTepauii, 3a
pe3ynsrataMmu 0641CNeHb POPMYIOTh BipTYanbHi MaTpu-
Lli OLHKY SIKOCTi BMKOHYKOTb 32 PO3Pi3HEHICTIO A0cCHi-
IPKYBAHOrO 3HIMKA 32 KpuUTepiaMu HasBHOCTI B 300pa-
YKEHHi KOHTPOJIbOBAHOIO LMPPOBOIo 3HIMKA Ha MaTpuL
KOHTPOJTHOrO Npunazly OKPemMmx nikCcesiB HAnMeHLLOro
PO3Mipy 32 pALKamu i CTOBMLAMU BipTyaNibHOI MaTPUL 3
M iTepawiii, JOTPUMYKHUCH YMOBH, LLIO NpK iTepauii m+1
i HACTYMHWX BiA6YBAETLCA NOAIN LMX MiKCenis Ha cyonik-
CeJli 3 PiBHOK BENIMYMHOK CUrHany OCBITNEHOCTI.

OcHOBHI nepesary

Cnoci6 aBTOMAaTM30BAHOI0 BU3HAYEHHS SKOCTi aepo-
KOCMI4HOr0 3HiMKa [103BONIIE B aBTOMATW30BaHOMY
pexXuMi 3MINCHIOBAT KOHTPOMb AKOCTI (32 pO3pi3He-
HICTIO) LMMPOBOr0 aepOKOCMIYHOTO 3HIMKA BCbOTO
iioro po6o4oro nons.

CtaH 3axucry

IHTeNeKTyanbHOI BNACHOCTI
OTpumaHo naTeHT YKpaiHu Ha BUHaXig.

Purpose and scope

The proposed method relates to the field of geodesy and
aerospace photography. The method is aimed at incre-
asing the accuracy and automating the assessment of
the actual recognition of the obtained aerospace image.

Main technical characteristics

That the image on the digital sign is photographed
opto-electronically by the control device on its photo-
detector matrix n times, while performing each time
displacement of the image sequentially of the control-
led digital image (iteration) by rows and columns by
one subpixel interval to the photodetector matrix of
the controlled device; the processing of the obtained
control digital sign is performed based on the equal-
signal zones in rows and columns and calculating the
signal levels obtained in the illumination values by
pixel and quarter-pixel to the control device matrix
after each iteration, based on the results of the calcu-
lations, virtual matrices are formed the quality is
assessed according to the recognition of the investi-
gated image according to the criteria for the presence
in the image of the controlled digital image on the
matrix of the controlled device of individual points of
smaller size along the rows and columns of the virtu-
al matrix with m iterations, observing the conditions,
during iteration m+ 1 and subsequent, these pixels are
separated to subpixels with equal illumination of sig-
nal magnitude.

Main advantages

The method of automated determination of the quality of
an aerospace image allows carrying out quality control
(by recognition) of a digital aerospace image over the
entire working field of the image in an automated mode.

Intellectual property rotection status
A patent of Ukraine for an invention was obtained.
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3aTpedyBaHiCTb HA PUHKY

Ha cborofiHi icHye BefinKe Pi3HOMaHITTS KOCMiYHNX Ta
AepO3HIMKIB, fAKi neped BWUKOPUCTAHHAM AN BUPI-
LLIEHHSA KOHKPETHUX 3aBAaHb NOTPEOYTh OLiHIOBAHHSA
iX XapakTepucTWK, 30Kpema MpoCTOPOBOI pO3pi3-
HEHOCTi. 3anaTeHTOBaHWii CNOCi6 aBTOMATU30BAHOMO
BU3HAYEHHS KOCTi aBPOKOCMIYHOI0 3HIMKa 03BONSAE
NiABMLLMTY TOYHICTb | ABTOMATU3YBATM NPOLEC OLjiHIO-
BaHHA (PaKTUYHOI PO3PiBHEHOCTI OTPUMAHOIO aepo-
KOCMIYHOr0 3HiMKa.

CTaH roToBHOCTI PO3PO6KY

Cnoci6 € NoBHICTO PO3p06NEHUM Ta BXE 3aCTOCOBY-
€TbCA (PaxiBLUAMU B rasny3i aepOKOCMIYHOI0 3HIMaHHS
B IHCTUTYTI KOCMiYHMX AocnimkeHb HAH Ykpaitn Ta
HKA Ykpaitu, [lepxaBHiii ycTaHOBi «HayKkoBMid LEHTP
ABPOKOCMIYHMX JoCnimKeHb 3emni [HCTUTYTY reono-
riyHmx Hayk HAH YkpaiHu» Towo.

Market demand

Nowadays there is a wide variety of space and aerial
photographs, which require an assessment of their
characteristics, in particular, spatial separation before
being used for solving specific problems on them. The
patented method of automated determination of the
quality of an aerospace image allows increasing the
accuracy and automating the process of assessing the
actual recognition of the obtained aerospace image.

Degree of completion

Method is fully developed and is used by specialists in
the field of aerospace photography at the Space Res-
earch Institute of the National Academy of Sciences of
Ukraine and the NSA of Ukraine, the State Institution
"Scientific Genter for Aerospace Research of the Earth
of the Institute of Geological Sciences of the National
Academy of Sciences of Ukraine" and others.
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bnok-cxema cnoco6y aBTOMaTH30BaHOro BU3HAYEHHA 14 - 11
AKOCTi aepoKOCMiYHOro 3HiMKa — 10 -
1- 06’ekTuB ynghposoi kamepn,; 2 — [1I1I1 (nnocko- i i
napanesibHa nnactuHa);, 3 — me30eneKTPuYHI wanom, 4 — ‘ VY ’
choTonpuiimanbHa MatTpuus, 5 — nepeanigennoBay; 6 — 13 |
Kopyc ungpoBoi kamepu, 7 — MigcTaBka npucTpor 15 16 172
KOHTPOJIbHOI yCTaHOBKU, 8 — MeXxaHi3m KpiryieHHs 6/10Ka [
300paxeHb, 9 — OJ10K-MaHesb i3 300PaXEHHSIM aepPOKOCMIYHOIo 3Hitka;0—-6A0xk-00p00KN iHGhopMaLii 3

120710 iHankayii; 11 — 6710k ynpasninHa, 12 — reHepatopHunii 6710k; 13 — nporpamuui 6710k; 14 — 610k
MOPIBHAHHA,; 15 — 610K [geHTUGiKaLii; 16 — 6710k 3anucy | 36epexeHHs iHghopmadii; 17 — naowmHa

300paXeHHS 3HIMKA.

Block diagram of method for automated determination of aerospace image quality

1 — digital camera lens; 2 — plane parallel part; 3 — piezoelectric washers; 4 — photo receiving matrix; 5
pre-amplifier; 6 — digital camera body; 7 — support of the control unit device; 8 — attachment mechanism of
imaging block; 9 — block panel with images of aerospace sign; 10 — unit for processing information from the
display board; 11 — control unit; 12 — generator unit; 13 — software block; 14 — comparing unit; 15 —
identification block; 16 — information recording and keeping unit; 17 — image area.



HAVKA TA IHHOBALII

EKOJTOMYHO BE3MNEYHI NASTUBA (BIOJET 10,
BIOJET 20, BIOJET 30) 019 TA30TYPBIHHIX
[BUTYHIB 3 KOMMOHEHTAMI, OTPUMAHUMU
3 BITYN3HAHOI CMPOBUHN

ENVIRONMENTALLY SAFE JET FUELS (BIOJET 10,
BIOJET 20, BIOJET 30) FOR GAS-TURBINE
ENGINES WITH COMPONENTS OBTAINED FROM
DOMESTIC RAW MATERIALS

[Tp3Ha4YeHHA

Ta cgpepa 3aCTOCYBaAHHA

EkonoriyHo 6e3neyHi nanuea, NpU3HayeHi Ans BUKO-
PUCTAHHA Ha JliTakax UMBINbHOI asialii, 06nagHaHnx
ra3oTyp6iHHUMUN OBUTYHAMM.

OCHOBHI TeXHI4Hi XapaKTepUCTUKN

Po3pobneHi 6i0go6aBkn 3 NPUPOIHUX ONiii [103BO-
naTh 3amiHuTi 0o 30 % TpaauuinHoro nanuea ans
[TO. Le cnpuatume 3MEHLUEHHIO EHEepPreTUYHoI
3aN1eXHOCTI YKpaiHy Ta 3MEHLLUEHHIO aHTPOMOreHHOro
HaBaHTAXXeHHA Ha A0BKiNns. CouianbHWiA eekT Bifg
peanisauii NPOEKTY BKMHOYAE iHTErpauito iHTenek-
TyanbHOrO NOTEHUiany YKPaiHCbKUX YYeHUX Aans
BUPILLEHHA rno6anbHOI NPo6NeMU BUCHAXKEHHS
EHEPreTUYHUX PECcYpPCiB | 3BMEHLLUEHHS BNIMBY BUKMAIB
BiANpaLbOBaHWX ra3iB Ha atmocdepHe nosiTps. Lle
CNpMATUME PO3BUTKY CYMDKHWUX rany3ei (asialliiiHe
OYOiBHULITBO, XiMiYHA TEXHOSOTIf, CiibCbKe rocnoap-
CTBO). YnpoBamXeHHs BUCOKOAKICHOrO EKOMOri4yHO
6€e3Me4YHOro MOTOPHOrO ManuBa CnpuaATUME eKOHOMIT
pecypciB, eHeproedeKTUBHOCTI Ta eKONOoriyHin 6e3-
newi aBialinHOro TPAHCMOPTY 3aBAAKW 3aCTOCYBAHHIO
HOBUX edheKTUBHUX 6i0g06aBOK. BupobHULTBO 6io-
N06aBOK 3riiHO 3 NPOEKTOM MOBWHHO 3iNCHIOBATUCSH
3 BiTYWU3HSAHOI BiHOBJIOBAHOI CUPOBUHI POCIUHHOMO
MOXOKEHHS.

OcHOBHI nepesary

[TopiBHAHO 3 BiJOMWUMK aHanoramy BUKOPUCTAHHS
EKOMOriYHO 6E3MeYHOro nasmBa MOXKE [OMOMOrTH

Purpose and

Scope
Environmentally safe jet fuels are intended for use at
aircrafts of civil aviation, equipped with gas-turbine
engines.

Main technical

characteristics

The developed bio-additives from natural oils allow
substituting up to 30% of conventional jet fuel with
renewable energy source. This will contribute to dec-
reasing energy dependence of Ukraine and reducing
anthropogenic load on the environment. The social
effect of project realization comprises integration of
intellectual potential of Ukrainian scientists for solving
global problem of depleting energy resources and
reducing impact of exhaust gases emissions on
atmospheric air. This will promote development of
allied industries (aviation constructing, chemical
technology, agriculture). Implementation of high-qua-
lity environmentally safe motor fuels will promote res-
ource saving, energy efficiency and environmental
safety of transportation due to application of new
effective bio-additives. The production of bio-additi-
ves according to the project has to be made of domes-
tic renewable raw materials of plant origin.

Main advantages

In comparison with known analogues, using of envi-
ronmentally safe fuels may help saving 10-30% of
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3aowanut 10-30% Hadbth, WO BUAOOYBAETLCH, Ta
MiHIMi3yBaTy HeraTWBHWII BNJIMB aBiaLlii Ha [OBKINs.
Ll# po3pobka BifApi3HAETHCA BiJHOCHOK MPOCTOTOH
BMKOHAHHA Ta BWKOPWUCTAHHA OfEPXaHOi CyMilLli.
bioKOMNOHEHT CyMilli MOBHICTIO GiOBIAHOBIOBAHWIA |
BYITELLEBO HelTpanbHuiA. CymillieBi nanuea € NOBHICTIO
B3aEMOPO34MHHIMN 3 nanueamu Ans [T Ha Had)ToBi
0CHOBi. CymilWi nokaszanu HW3bKy arpecuBHiCTb [0
KOHCTPYKLINHUX maTepiani nanvBHOI CUCTEMM fiTaka
— HW3bKMA CTYMiHb KOPO3ii Ha cTanesi, MigHi Ta
alllOMiHiEBI cnnaBu, a TakoX MNPOABUNN HU3bKY
MPOHUKHICTb Y T'YMOBI NMPOKNAAKN NAnUBHOI CUCTEMU.

CtaH 3axucry

IHTeNeKTyanbHoI BNACHOCTI
OTpumaHo 3 nateHTn YkpaiHu.

3aTpedyBaHiCTb HA PUHKY

EkonoriyHo 6e3ne4yHe nanueo ans [T MoXHa
BMKOPUCTOBYBATW Ha JiTakax LMBINbHOI agiauii,
o6nagHaHux razoTyp6iHHUMU ABUTYHAMN.

CTaH roToBHOCTI PO3PO6KY

Po3po6ka nicns komniekcy focnigHux nabopaTopHux
BUNPOOGYBaHb  YCMilLHO  BUTPMUMAnNa  CTEeH[OBI
BUNPOOYBAHHA  TypOOpeakTMBHOIO  asialiiHOro

aBuryHa mapku TB2-117 Ha nanusi 3 YMOBHOW
Ha3Bow «Biodet 10» i «Biodet 20». Po3pobka Habnu-
Xae YKpaiHy [0 3aranbHOCBITOBOI CUCTEMU Nepexomy
aBialil Ha anbTepHaTUBHE NaNMBO 3riHO Cy4aCHUX
Bumor ICAQ, IATA. AnbTepHaTuBHe aBiaLiliHe NannBo
AK HCTPYMEHT [OCATHEHHS BWUCOKOI €KONOriYHOCTI
aBiafiBUTYHIB.

CreHpgoBuii aBiaviviini geuryH TB2-117
Bench aircraft engine TV2-117

mineral crude-oil feedstock and minimize negative
impact of aviation on environment. This development
is characterized by the relative ease of execution and
use of the resulting mixture. The biocomponent of the
mixture is completely biorenewable and carbon neutral.
Mixture fuels are completely soluble with fuels for pet-
roleum-based turbojet engines. The mixture showed
low aggressiveness to the structural materials of the
aircraft fuel system — low corrosion on steel, copper
and aluminum alloys, as well as showed low permea-
bility to the rubber gaskets of the fuel system.

Intellectual property

protection status
Three patents of Ukraine were received.

Market

demand

Civil aviation aircraft, equipped with gas-turbine engi-
nes, can use environmentally safe jet fuel.

Degree of

completion

Following a set of experimental laboratory tests the
technology had successfully withstood bench tests of
TV2-117 type engine turbojet aircraft on fuel with con-
ventional names "BioJet 10" and "BioJet 20". The tech-
nology brings Ukraine closer to the global system of
transition of aviation to alternative fuel in accordance
with modern requirements of ICAO, IATA. Alternative
aviation fuel is a tool to increase environmental friend-
liness of aircraft engines.

P %
BioJet 10 | |

jased on camelina oi| Biodet3)

B8 based on camelip, [

JlabopartopHi 3pa3ku BioJet 10, BioJet 20, BioJet 30
Laboratory samples BioJet 10, BioJet 20, BioJet 30



HAVKA TA IHHOBALIII

YCTAHOBKA EJIEKTPOICKPOBOIO
MEXAHIYHOIO METOZY ObPOBKW CTAJI

INSTALLATION OF ELECTROSPARK
MECHANICAL METHOD OF STEEL TREATMENT

[lpn3Ha4eHHs Ta cdepa 3acToCyBaHHS

YcTaHOBKa eNeKTPOICKPOBOr0 MEXaHi4HOro Metoay
06p06KM CTani 3 3aCTOCYBAHHAM TEXHONOTIYHUX PiaNH
npu3HadeHa [nd 3axucty MeTanis Bif Koposii Ta
NOKpPaLLeHHa  eKcnayaTauinHuX  XapakTepucTuk
nakoapboBMX NOKPUTTIB i MOXE 3aCTOCOBYBATUCS B
METaNlyprilHiii i MaWWHOBYAIBHIA NPOMWUCNOBOCTI.

OCHOBHi TEeXHi4Hi XapaKTepPUCTMKH

LlinecnpssmoBaHo po3po6neHi cuHepriyHi cymiwwi MAP
i KOMNo3uuii iHri6iTopiB KOPO3ii CKnanum OCHOBY
CTBOPEHMX TEXHOJNIOTIYHWUX PiaNH ONs  eNieKkTpo-
iCKPOBOr0 MexaHi4HOro MeTofly MiAroTOBKW CTaNeBUX
NOBEPXOHb ENEKTPUYHOK LWMiCPYBASIbHOK MALUNHOK
TSMI-150, po604mUM iHCTPYMEHTOM Y AKilA cnyrysana
o6epToBa fAuckoBa wWitka 3i ctani X18H9. Cxema
YCTaHOBKW MeTOLY MiArOTOBKU CTasneBUX MoBepXOHb
HaBe/[leHa Ha NPUHLMMOBINA CXEM.

Mix 3paskom ctani ¢ct20 i iHCTPYMEHTOM HakKnaganu
Hanpyry 1,7 B 3a cunu noctiitHoro ctpymy 17 A 1a
4acToTW o6epTaHHsA LWiTku 25 c-1. EdpekT metomy
J0CAraeTbCa 3aBAAKW TENnoBiih Aii  iCKpoBOro
e/IeKTPMYHOr0 CTPYMYy Ta MEXaHiyHOi yghapHoi pii
KiHUIB [OPOTUKIB LITKA Ha TMOBEPXHK MeTany,
YHacnifgoK 40ro BifbyBaeTbCA M’Ke PYNHYBaHHA

EnexTpudHa LwnighyBanbHa malumHa
Electric grinder

Purpose and scope

An installation for electrospark mechanical method of
steel treatment with the use of technological liquids
assigned for steel protection from corrosion and
improvement the operational characteristics of paint-
and-lacquer coating and it can be used in the metallur-
gical and machine-building industries.

Main technical characteristics

Purposefully developed synergistic mixtures of sur-
factants and compositions of corrosion inhibitors for-
med the basis of created technological fluids for elec-
trospark mechanical method of preparation of steel
surfaces with the electric grinder TSMI-150. Its wor-
king tool is a rotary disk brush made of steel X18H9.
The installation scheme for the preparation of steel
surfaces is shown in Schematic diagram.

A voltage of 1.7 V at a DC current of 17 A is applied
between the steel sample St-20 and the tool, at the
brush speed of 25 s-1. The effect of the method is
achieved due to the thermal action of the spark elec-
tric current and the mechanical impact of the brush
darts ends on the metal surface, resulting in a soft
destruction of the metal surface layers. The develo-
ped by us technological lubricating and cooling

_m— <l

brok KoHTPOsIIO Hanpyru
Voltage control unit



SCIENCE AND INNOVATION

006p06KY cTasi:

[TpuHYMNoBa cxema ycTaHOBKM €1EKTPOICKPOBOIrO MEXaHiYHOro MeTogy

1 — OJI0K KOHTPOJIIO Hanpyru,; 2 — Knemu AJ5 Nif €AHaHHSA KOHTAaKTIB;
3 — amnepmetp; 4 — mxepeno ctpymy 220 B; 5 — KHOIMKA BBIMKHEHHS

6 npunagy; 6 — BOJILTMETP, 7 — 3PA30K METasIeBOi NOBEPXHI; 8 — LUiTKa,
9 — IHCTPYMEHT Ji7151 06PO6KY.
Schematic diagram of the installation of electrospark mechanical method of steel treatment:
1 — voltage control unit; 2 — terminals for connecting contacts, 3 — ammeter; 4 — current source 220 V; 5 —
the cut-in button of the device; 6 — voltmeter; 7 — sample of the metal surface; 8 — brush; 9 — tool for treatment.

NOBEPXHEBMX LiapiB meTany. Y 30Hy 06pobKu nopa-
Bann pO3PO6MEHY Hamu TEXHONOriYHY MacTUNbHO-
oxonomxysanbHy pignHy MOP-HAY, gka mictuna
MOBEPXHEBO-AKTUBHI Ta iHriOYHOYi KOMNO3WLIi CUHep-

OCHOBHI nepe.ary

CTBOpEHNU meTon 06p06KK CTani [03BOMSE: 3MEH-
LUUTY EHEPreTUYHi BUTPATU NPOLLECY eNeKTPOiCKPOBOI
MexaHi4Hoi 06pobku ctani Ha 30-40% i niaBuULLKMTY
KJ1aC Y1CTOTM NOBEPXHi Ha 3 0MHULI, L0 3a6e3neyye
eDEKTUBHWIA NPOTUKOPOSINHWIA 3aXMCT CTani.

CtaH 3axucry

IHTENEeKTyanbHOi BNACHOCTI
OTpuMaHO 2 NaTeHTM Ha KOPUCHI MoJen.

3aTpebyBaHiCTb HA PUHKY

MeTanypriiHi BUpo6HULTBA, BUPOOGHULTBO TPYO
i METaNOKOHCTPYKLiiA.

CTaH roToOBHOCTI PO3PO6KY

JlocnigHuit 3pa3ok BUTOTOBMNEHO Ta anpo60BaHO
B IHCTUTYTI eNleKTpo3BaptoBaHHs im. €. MNartoHa.

liquid MOR-NAU containing surfactant and inhibito-
ry compositions of synergistic action was placed
into the treatment zone with the help of a special
dispenser.

Main advantages

The developed method of steel treatment allows to
reduce energy costs of electrospark mechanical treat-
ment of steel by 30-40% and increase the level of sur-
face cleanliness by 3 units, which provides effective
corrosion protection of steel.

Intellectual property

protection status
Two patents for utility models were obtained.

Market demand

Metallurgical production, production of pipes and
metal structures.

Degree of

completion

The prototype was manufactured and tested at the
Paton Institute of Electric Welding.



EHEPTOE®EKTIABHA TEXHOJION A

OLEP>XAHHA BOL

HH0

TA MIPOBYTJIELIEB

AX MATEPIAJTIB

ENERGY EFFIGIENT

TECHNOLOGY OF

OBTAINING OF HYDROGEN AND
PYROCARBON MATERIALS

[lpn3Ha4eHHs Ta cdpepa 3acTOCYBaHHSA

BopeHb € ekonorivHo Yuctum nanusom. Gepen cdpep
3aCTOCYBAHHA BOJHIO CIijJ BiA3HAYMTN METaNyprilo 1a
XiMiYHy npomucnosicTb. [lipoByrneLesi marepianu,
AKi MaKTb LUNPOKUA CMEKTP eKcnnyaTauiinHux Bnac-
TUBOCTEN, 3HAX0ATb 3aCTOCYBAHHSA B aBiaLlii i KOCMO-
HaBTULi, AaTOMHIli eHepreTuui, cneymeTanyprii,
MalUnHOO6YOyBaHHI, peakTopo6yayBaHHi, MeLULNHI.

OCHOBHI TEXHIiYHi

XdPAKTEPUCTUNKN

Po3po6neHnii peakTop 3 eneKTPOTEPMIYHUM MCEBLO-
3PiKEHNM LApoM NoTYXXHiCTIO 8 KBT. 06’eM po60oYoi
30HM 0,0007 M. [lianasoH po6oynx Temneparyp:
800 ... 1500 °C. Buxig BoaHto 98% 06. 3a Temnepatypu
1500 °C. BoaeHb Ta YMCTWiA BYrMeLb YTBOPHOIOTLCA Nif
4ac NPOXOMKEHHS Miponi3y NPUPOLHOro rasy B peak-
TOPI 3 eNEeKTPOTEPMIYHUM NCEBAO3PIMKEHNM LLAPOM.

OCHOBHI nepe.ary

Ha cboroaHi BofeHb 0[epXXyloTb MET0JOM MapoBoi
KOHBEPCIii MeTaHy, AKUA € eHeprosarpaTHUM, yHachi-
0K sKoro yteoptoetbcst CO,. MeToan ofepxKaHHs

NipoByrneuesnx Marepianis 3a3Bu4anm YKIHOHAOTb
BapTiCHe creuianbHe ycTaTkyBaHHA. [eHepauia Ten-
noTn 6e3nocepedHb0 B po6OYIA 30HI peakTopa 3
eNeKTPOTEPMIYHIM NCBELO3PIIKEHUM LLApOM J03BO-
NAE YHUKHYTW BTPAT TENNOTU i BOJHOYAC NiABULLUTY
eHeproeddeKTMBHICTb NPOLecy niponiay.

CtaH 3axucry

[HTeNeKTyanbHoi BNlacHOCT

OpepxaHo 4 nateHTW YKpaiHu Ta 2 pilleHHs npo
BuAa4y narteHty YkpaiHu.




3aTpedyBaHiCTb HA PUHKY

Ha pasi y CBiTi NiABULLMBCA NONNUT HA BUKOPUCTAHHS
BOAHI K anbTEPHATUBHOrO €EKONOMYHO YUCTOro
[bxepena nanuea. PO3BUTOK aTOMHOI EHEpreTuku
Ta eIeKTPOTPAHCNOPTY MiABWLLYE MOMUT HA YMCTi
BYIMELEBI MaTepianu.

CTaH roToBHOCTI PO3P0OKM

CTBOPEHO NabopaTOPHUIA PeakTop 3 eneKTPOTEPMIy-
HUM NCEBAO3PIMKEHUM LLAPOM.

SCIENCE AND INNOVATION

Purpose and

SCope

Hydrogen is an environmentally friendly fuel. It should
be mentioned such areas of hydrogen use as metallur-
gy and chemical industry. Pyrocarbon materials,
which have a wide range of performance properties,
are used in aviation and astronautics, nuclear energy,
special metallurgy, mechanical engineering, reactor
construction and medicine.

Main technical

characteristics

A reactor with an electrothermal fluidized layer with a
capacity of 8 kW has been developed. The volume of the
working area is 0.0007 m?®. Operating temperature range
is 800... 1500 °C. The yield of hydrogen is 98% vol. at
atemperature of 1500 °C. Hydrogen and pure carbon are
formed during the process of pyrolysis of natural gas in
the reactor with an electrothermal fluidized layer.

Main advantages

Hydrogen is currently produced by the method of
methane steam conversion, which is energy-intensive
and produces CO,. Methods for producing pyrocarbon
materials usually include expensive special equip-
ment. Heat generation directly in the working area of
the reactor with electrothermal fluidized layer avoids
heat loss and thus increase the energy efficiency of
the pyrolysis process.

Intellectual property

protection status

Four patents of Ukraine and two decisions on granting
a patent of Ukraine were received.

Market demand

In recent years, the world’s demand for the use of
hydrogen as an alternative environmentally friendly
fuel source has increased. The development of nucle-
ar energy and electric transport is increasing the
demand for clean carbon materials.

Degree of

completion

A laboratory reactor with the electrothermal fluidized
layer was created.



NEPCMNEKTVBHUW BI®YHKLIOHATTBHIAN

KATOLHI MATEPIATT

OJ14 NOBITPAHOI O AKYMVYNATOPA

PROMISING BIFUNGTIONAL CATHODIC
MATERIAL FOR AIR BATTERY

[pn3Ha4eHHs

Ta cpepa 3aCTOCYBaHHA
bidhyHKUiOHaNbHMIA  KAaTOOHWA MaTepian OKcuay
maHrany (IV) npusHadeHuin ons cy4acHuX XimiqHuUX
Kepen CTpyMy 3 MOBITPAHUM €NeKTPoaoM Y poni
efieKTpokaranizatopa (cucrema Zn-nosiTps, Li-
MnoBiTPA), @ TAKOX AKTUBHOTO KaTOAHOro Marepiany
(cuctema Mn0,-Zn, enemeHT JleknaHile), peareHty
ANs CUHTE3Y KaTOAHOrO Matepiany XiMiq4HUX Kepen
ctpymy. Ccbepa 3actocyBaHHs OithyHKLIOHANIbHOTO
KaToAHOro mMartepiany — BUPOGHMLTBO aKyMynsTOpux
6arapeii niTiii — noBiTPS.

OCHOBHI TeXHI4HI XapaKTepUCTUKN
MopoLLKOBi 3pa3ku fonosaHaHoro maHrad(1V) okenay
OTpUMYBanK ranbBaHOCTaTU4HO Ha Pt enektpogi 3
(hnyopBMiCHUX €NeKTPONiTiB Ta A06aBKaMW KaTiOHIB
amonito, Fe*, Co?. [lo6askn FeSO, Ta CoSO, Gynu
BBEJEHI AN BNAMBY Ha (ha3oBud cknag Ta
(PYHKLiOHANBHICTL MPOAYKTY eneKkTpoKpucTanisauii.
Ha nigcrasi aHaniay onTUManbHOrO ChnoJyYeHH:
BUCOKMX CTPYMIB peakLlii BifIHOBNEHHS Ta BUIiNEHHS
KWUCHI0, MiHiManbHOT nepeHanpyru npoLecis BUSIBIIEHO
CKnaj Ta KOHLEHTpaLito, YMOBM BBEJEHHS KATiOHHUX
L00aBOK.

OCHOBHi nepeBaru

KoHuenuis  enekTponiTUYHOro  AOMNyBaHHA  Ta
pe3ynbTaTit BUNPOBOBYBAHHS €NEKTPOKATANITUYHOI
aKTUBHOCTI B peakuisx BULiNEHHA-BiAHOBIIEHHS
KUCHIO [1al0Tb MOXJIMBICTb CTBEPIDKYBATK, LLO Cepej
cepii CUHTE30BaHWX 3pa3KiB Pi3HOr0 cknaagy
noJjiikatioHHo pgonoBaHux MaHrad(lV) okcuais 3
eNIEKTPONITIB Pi3HOT KOHLEHTPaUii Leil KaTOAHWIA
marepian npoAeMOHCTPYBaB Hailkpalli enekTpo-

Purpose and

Scope

The bifunctional cathode material of manganese (1V)
oxide is intended for modern power sources with an
air electrode as an electrocatalyst (Zn-air, Li-air
systems), as well as an active cathode material
(l\/InOz-Zn system, Leclanche element), and reagent
for the synthesis of cathode material of power sour-
ces. The scopes of bifunctional cathode material’s use
are the production of lithium-air batteries.

Main technical

characteristics

Powdered samples of doped manganese (IV) oxide
were obtained galvanostatically on a Pt electrode
from fluorine-containing electrolytes with additives of
ammonium cations, Fe*, Co?. FeSO, and CoSO,
additives were introduced to influence the phase
composition and functionality of the electrocrystalli-
zation product. The compaosition, concentration, and
conditions of the introduction of cationic additives
have been established based on the analysis of the
optimal combination of high currents of reactions of
oxygen reduction and release and minimal processes
overvoltage.

Main advantages

The concept of electrolytic doping and the results of
the tests of electrocatalytic activity in oxygen release-
reduction reactions allow stating that this cathode
material showed the best electrocatalytic characteri-
stics among other samples among a series of
synthesized samples of different composition of poly-
cationically doped manganese (IV) oxides from elec-



SCIENCE AND INNOVATION

KaTaniTUYHi XapakTepUCTUKMN cepef iHWNX OTPUMAHUX
3pasKiB Ta MOPIBHAHO 3 MPOMMCNOBMMM 3pasKamu
maHraH(IV) okcuay. lonyBaHHs kaTioHamu NH,*, Fe2*
Ta Co%* 3a663nevye KOHTPOSb ha30BOro Ta XiMiYHOro
cknamy 3 KOHUEeHTpauiamu [eqeKTHUX CTaHiB
MOBEPXHi Ta 06°eMy, LLLO BKIOYAKOTh A4 L€l CUCTEMM
pisHoBaneHTHi katioun Maurany (Ill, IV) B ogHakoBux
KpuctanorpaivyHux no3uLisx, katioHHi BakaHcii, OH-
rpynu, AeeKT BPOCTAHHSA TYHENIB Pi3HOro po3mipy
B 3arafibHy Matpuuio TYHENbHOI CTPYKTYpPU Ta iHLU
nedexTu.

CtaH 3axucry

IHTeNIeKTyasibHOI BNACHOCTI
[MpoBoanTbC  NiAroToBka pno nyé6nikauii a6o
00DOPMIEHHS NATEHTHOI AOKYMEHTALLl Ha BUHaXif.

3aTpedyBaHiCTb HA PUHKY
€ aKTyanbHUM Yy 3B’A3KY 3 LIMPOKUM MOLUMPEHHSAM
aKyMynaTOPHUX Gatapen niTin — nosiTps.

CTaH roToBHOCTI PO3pP006KK

OTpumaHi nopoLlKoBi 3pa3kn OidyHKLIOHANbHOMO
KaTo[IHOro Marepiany, NpoBefeHi AOCNIMKEHHS NOro
(hismKo-xiMi4HMX BNACTUBOCTEN Ta iX iHTepnpeTaLis.

View field: 1.000 pm Det: InBeam

trolytes of different concentrations in comparison with
an industrial sample of manganese (IV) oxide. The
addition of NH,*, Fe?* and Co?* cations makes it possi-
ble to control the phase and chemical composition
with concentrations of defective surface and volume
states. For this system, they include divalent mangan-
ese cations (Il, I, IV) in the same crystallographic
positions, cationic vacancies, OH- groups, defects of
ingrowth of tunnels of different sizes in the general
matrix of tunnel structure of polymorph Mn (IV) oxide
and other defects.

Intellectual property

protection status
The publication is planned; patent receiving docu-
ments for the invention is being prepared.

Market demand
It is topical due to the widespread of lithium-air batte-
ries.

Degree of completion

Powder samples of bifunctional cathode material were
obtained, their physicochemical properties were stu-
died and interpreted.

SEM HV: 10.0 kV/ MIRA3 TESCAN
View field: 5.00 pm Det: InBeam i
seumAcsTam /]

bighyHKUIOHabHWI KaTOAHWMV MaTepian [ NOBITPAHOI0 akymynaropa

Bifunctional cathode material for air accumulator



HAVKA TA IHHOBALIII

YCTAHOBKA 1A OHNLLEHHSA CUJTBHO
SABPYOHEHOI OIEJTEKTPUYHOI PIANHW

INSTALLATION FOR PURIFICATION OF
HIGHLY CONTAMINATED DIELECTRIC LIQUID

[lpn3Ha4eHHs Ta cdhepa 3acTOCYBaHHSA

Po3po6bneHa nepecyBHa YCTaHOBKA A1 OYULLIEHHS
3a0pyaHEHOT [lieNeKTPUYHOI piANHN 003BOMSE CNPO-
CTUTU TEXHONOTIYHMIA MPOLEC OYULLEHHA CUJIbHO
3a6pyOHEHNX HaTONPOAYKTIB, BignpaubOoBaHUX
ONUB, CNeLpianH riapaBniYyHUX CMCTEM Bif 3abpya-
HeHb Pi3HOT NPUPOAN: FPYHTOBOrO NuMy, NPOAYKTIB
KOpO3ii TpybonpoBOAiB i pe3epByapi, MPOAYKTiB
3HOCY TepTbOBUX [eTanen, BONoru, 3abpynHeHs 6io-
NOTIYHOr0 XapakTepy; AK YHiBEpCabHUA KOMMJIEKC-
HWIA 3aci6 OYULLIEHHS [03BOSISAE BUKOHYBATU 04U-
LLEHHA PiANH KOHLEHTpaLieto 3abpyaHeHb Big 12 r/n
(Api6HOAMCNEpCHi 3a6pyaHEHHA AiaMeTpoM 5 MKM i
Gifnblue) 40 Mepworo-Apyroro Knacig 4ucrotu, a
0TXKe, 3aCTOCOBYBATMCA B XiMiYHIN Ta Xap40Bii Npo-
mucnosocTi, Ha A3C, HadTo6asax, cknagax MMM,
aBia- T2 aBTOPEMOHTHUX 3aBOAAX.

OCHOBHi TEeXHi4Hi XapaKTepPUCTUKH

[Ans 04uLLEHHS cunbHO 3a6pyaHeHux MVIM 6yB pos-
PO6NEHNIA NEpPecyBHUA CTEHA, NPUHLKMNOBA CXema
SIKOr0 MoKa3aHa Ha puc. PiguHA, WO OYMLLYEThCA,
3aN1BAETLCA Y BMAATKOBUI 6aK 1, L0 0HOYACHO € i
6akom ou4unLLeHHd. 3 6aka 1 piguHa 3a 4OMOMOroH
BifILLEHTPOBOr0 Hacoca 7 NOJAETLCA A1 NonepeaHbo-
ro 04YuLIEHHA B enekTpocenapartop 11. Y cenapatopi
BiZOYBAETLCA PO3MINEHHSA NOTOKY PiANHK, L0 0YMLLA-
€TbCA, HA NOTIK 3i 3HKEHOK NOPIBHAHO 3 BUXIOHOW
KOHLIEHTPALLi€H0 3a0pPYIHEHD.

Micna enekTpocenaparopa piauHa 3 NiLBULLEHOI0 KOH-
LieHTpaLjieto 3a6pyaHeHb NoBepTaeTbes B 6aK 1 Ans Bif-
CTOHOBAHHS | MOBTOPHOIO OYULLIEHHS!, A OYULLIEHA PidnHA
HaaXxoauTb B 6aK 360py YMCTOI pignHK 13 3a6ipHuKa 4 3
BEPXHbOrO Lapy piauHK. Y 6aK BMOHTOBAHO TaKOX
LWTYUepn 419 NpUeaHAHHA TennoodMiHHMKa. KOHTponb
Temneparypu pifuHu, Lo 04MLLIAETbCA B 6aKy, 3LiliCHIO-
€TbCS TEPMOMETPOM. Y BEPXHiil YaCTUHI 6aka po3TaLlo-
BaHa 3a/MBHA ropioBuHa 3. Y HWXKHIA YacTUHi po3Ta-
LLIOBAHMI KpaH 3N1BY KOHLIEHTpATy 3abpyaHeHb 10, Lo
HaKOMU4YNBCA B KOHIYHOMY BifICTINHWKOBI.

Purpose and

Scope

The developed mobile installation for cleaning of the
polluted dielectric liquid allows the following: to sim-
plify the technological process of cleaning strongly
polluted oil products, waste motor oils, special liquids
of hydraulic systems from pollution of various nature,
such as soil dust, products of corrosion of pipelines
and reservoirs, products of wear of friction details,
moisture, the pollution of biological character as a uni-
versal comprehensive cleaning agent that allows to
clean liquids with a concentration of contaminants
from 12 g/I (finely dispersed contaminants with a dia-
meter of 5 ym and more) to the first or second purity
classes. Therefore, this installation can be used in the
chemical and food industry, gas stations, oil depots,
fuel depots, and aircraft repair shops.

Main technical characteristics

The mobile stand was developed to clean heavily con-
taminated fuel. The schematic diagram of that stand is
shown in Figure. The liquid to be cleaned is poured into
discharge tank 1, which is also a cleaning tank. From
tank 1, the liquid is fed for precleaning to the electrose-
parator 11 through a centrifugal pump 7. The division
process of the stream of liquid to be cleaned into a stre-
am with a reduced, compared to the original, and the
concentration of contaminants is made in the separator.
After the electroseparator, the liquid with a high con-
centration of contaminants is returned to the tank 1 for
settling and repurification. The purified liquid enters
tank for collecting clean liquid 13 the container 4 from
the upper layer of liquid. The tank also has fittings for
connecting the heat exchanger. A thermometer is
embedded to control the temperature of the cleaned
liquid in the tank. The filler neck 3 is placed in the
upper part of the tank. The tap drain of the concentra-
te of contaminants 10, accumulated in the conical set-
tling tank, is placed in the lower part.



SCIENCE AND INNOVATION

OCHOBHI nepesary

[laHa ycTaHOBKa [103BONIAEe 3a6e3ne4nTit BUCOKWUIA
CTYMiHb OYMLLEHHA MANIMBHO-MACTUIbHUX MaTepianis
3a NOPIBHSAHO HEBUCOKUX EHEPrOBUTPAT.

CtaH 3axucry

IHTeNeKTyanbHOI BNACHOCTI
OTpumaHo 3 naTeHTn Ha KOPUCHi MoZeni.

3aTpedyBaHiCTb HA PUHKY

ABTO3anpasHi cTaHuii, HadTo6asn, cknagn [TMM,
aBia- T2 aBTOPEMOHTHI MignpuemcTaa.

CTaH roToBHOCTI PO3POOKY

BurotoBneHo AoCnifHWA 3pa30K i MpoBeAeHa Moro
anpooadis.

Lna oyniieHHs gyxe 3aopyaHeHux [TVMIM

OYB PO3P0OOSICHNIT N1EPECYBHUI CTEH, =)

Main advantages

This installation allows providing a high degree of
fuels and lubricants purification at rather low power
consumption.

Intellectual property

protection status
Three patents for utility models were received.

Market demand

Gas stations, oil depots, fuel depots, aircraft repair
shops.

Degree of completion

The prototype was manufactured and testing was con-
ducted.

MPUHLIMINOBA CXeMa SKOro oKasaHa Ha —
PUCYHKY. PiuHa, 10 049ULLYETbCS,
3a7MBAETbCA Y BUAATKOBUI OaK, L0
0/IHOYACHO € | 6akom 04uLLeHHs. 3 6aka
piavHa 3a JOMOMOror BifjLeHTPOBOIro
Hacoca nojaetbcs J/is nonepeaHboro
0YULLIEHHS B e/IeKTpocenaparop. Y
cenaparopi Bi6yBa€eTbCs PO3LITEHHS
MOTOKY PIANHN, LLJ0 0YNLLAETLCSA, Ha MOTIK
31 BHUXEHOIO MOPIBHSIHO 3 BUXIAHOK
KOHLIeHTpaLlieto 3a0pyHEHb .

[licns enekTpocenaparopa pignHa

[

%'d-vdl

=L
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3 NiABNLLEHOI0 KOHLIEHTPALliE

3a0PyAHEHb MOBEPTAETHCS B 0aK /15 BICTOKOBAHHS | MOBTOPHOIO OYULLEHHS, & O49MLLEHA PIANHA HAAXOAUTb
B 6ak 300Dy YnCTOI PianHN 3a0iDHUKA 3BEPXHBOI0 LLUAPY PiANHN. Y 6aK BMOHTOBAHO TakoX LUTYLEpH
L1 NPUELHAHHS TENI000MIHHNKA. KOHTPOIb TEMIEePaTypu PiAnNHN, L0 049ULLAETLCS B 6aKy, 34IMCHIETLCS

TEPMOMETPOM. Y BEPXHI YacTuHi 6aka PO3TaLL0BAHA 3a/IMBHA FOPII0BUHA. Y HUXHIV 4aCTUHI PO3TALLOBAHNI
KpaH 3/1MBY KOHLEHTPATY 3a0pYAHEHb, L0 HAKOMUYNUBCS B KOHIYHOMY BiCTIIHUKOBI.

The mobile stand was developed to clean heavily contaminated fuel. The schematic diagram of that stand is
shown in Figure. The liquid to be cleaned is poured into discharge tank, which is also a cleaning tank. From
tank, the liquid is fed for precleaning to the electroseparator through a centrifugal pump. The division process
of the stream of liquid to be cleaned into a stream with a reduced, compared to the original, and the concen-
tration of contaminants is made in the separator.

After the electroseparator, the liquid with a high concentration of contaminants is returned to the tank for settling
and repurification. The purified liquid enterstank for collecting clean liquid the container from the upper layer of
liquid. The tank also has fittings for connecting the heat exchanger. A thermometer is embedded to control the
temperature of the cleaned liquid in the tank. The filler neck is placed in the upper part of the tank. The tap drain
of the concentrate of contaminants, accumulated in the conical settling tank, is placed in the lower part.



HAYKA TA IHHOBALLII

[APOUNKNOH OJ14 OHULEHHA PIOVHW
BIA MEXAHIYHUX OOMILLOK

HYDROCYCLONE FOR PURIFICATION OF
LIQUID FROM MECHANICAL IMPURITIES

[pn3Ha4eHHs

Ta cpepa 3acTOCYyBaAHHSA

Po3po6neHnit TigpoUUKIOH BUKOPUCTOBYETLCA )15
OYULLLEHHS PiaKH, AKi MICTATb 3a6pYAHEHHA Y BUMMAL
MeXaHi4HUX LOMiLLOK po3Mipom 20 MKM i GinbLue. Lia
po3pobKa MOXEe 3acTOCOBYBATWUCSA B XiMiyHiil Ta
xap4oBin npomucnosocTi, Ha A3C, HadTo6a3ax,
cknapax MMVIM, aBia- Ta aBTOPEMOHTHIX 3aBOJaX.

OCHOBHI

TEXHIYHI XapakTepucTuKm

[OPOUMKNOH ANA OYWLLEHHSA PIAWUH Bif MeXaHi4HUX
AOMILLIOK MiCTUTb LMNIHAPUYHUIA KOPNYC 1 3 KOHIYHO0
HKHBOI YaCTMHOW 2; mepd)opoBaHUN KOHYCHUMN
KOpPNyCc-po3fintoBay 3, yCTaHOBNEHWIA Y CEPEANHI KOp-
nycy 1, WO [inuTb KOpNyc TiapOUMKIOHY Ha ABI
YACTWHW: BHYTPILLIHIO Ta 30BHILLUHIO BiJHOCHO KOpMYCY-
pO34iNtoBaya; 3abipHUI pPYKaB i3 CiTHaCTOK CTIHKOH
4, KN PO3MILLLEHO B CEPeAMHI KOHYCHOro Kopnycy-
poagintoBada 3; 3abipHun naTpybok 5, 3'eaHaHUi i3
3a6ipHUM pykaBoM 4, No AKOMY BUBOAATb OYULLEHY
PiAnHY; NaTpyboK 3nuBY BiACTO 6, NPUEAHAHWIA [0
HWXHbOI KOHIYHOT YacTuHW 2 kopnycy 1; KpaH 7, npu-
€lIHaHWI 00 naTpy6bKa 3nuBY BiACTO 6; TaHreHLianb-
HWUIA NaTpyOOK BBOAY PiANHN 8, PO3MILLEHUI Y HUXKHIN
YacTWHI kopnycy 1; nonnasok 9, NnpuegHaHNn 3BEpXy
3a6ipHOro pykasa i3 cit4yacToto CTiHKot 4. Mepdopo-
BaHWil KOHYCHUI KOPMYyC-po3giNntoBay 3 LinnTb BHY-
TPILLHIO NOPOXHWHY Kopnyca 1 Ha [ABi 4aCTUHW: BHY-
TpiLwHio (1) BIGHOCHO KOHYCHOMO KOpMyc-po3gintoBada
3 1a 30BHiLHO (I1).

OCHOBHI

nepesarn

Po3po6ieHunin TigpOLMKNOH Mae BUCOKY NPOAYKTUB-
HiCTb, @ TAKOXX NOPiBHAHO BUCOKMIA CTYMNiHb OYULLEHHSA
Bifl 3a0pYIHEHb 3a1aHOr0 CTYNeHs AMCMNEePCHOCTI.

Purpose and

Scope

The developed hydrocyclone is used for the purifica-
tion of liquids that contain contaminants in the form of
mechanical impurities with a size of 20 ym or more.
This development can be used in the chemical and
food industries, gas stations, oil depots, fuel depots,
aircraft and automobile repair plants.

Main technical

characteristics

Hydrocyclone for cleaning liquids from mechanical
impurities includes a cylindrical housing 1 with a coni-
cal lower part 2, a perforated conical housing-separa-
tor 3, which is installed in the middle of the housing 1.
It divides the hydrocyclone housing into two parts,
namely inner and outer relative to the separator hous-
ing; the intake sleeve with a mesh wall 4, which is
located in the middle of the conical separator housing
3; the intake pipe 5, which is connected to the intake
sleeve 4 and through which the purified liquid is
discharged; the drainpipe 6, which is connected to the
bottom conical part 2 of the housing 1, the valve 7,
which is connected to the drain pipe 6; the tangential
pipe of the liquid 8, which is located in the lower part
of the housing 1; and the float 9 is connected on top
of the intake sleeve with a mesh wall 4. Perforated
conical separator housing 3 divides the cavity of hous-
ing 1 into two parts, namely the inner (I) relative to the
conical housing-separator 3 and the outer (Il).

Main
advantages

The developed hydrocyclone has high productivity, as
well as a relatively high degree of purification from
contaminants of a given degree of dispersion.



SCIENCE AND INNOVATION

CtaH 3axucry

IHTeNeKTyanbHoI BNACHOCTI
OTpuMaHO 2 NaTeHTM Ha KOPUCHI MoJeni.

3aTpebyBaHiCcTb

Ha PUHKY

Mo>ke BUKOPUCTOBYBATUCSA Ha aBTO3anpaBHUX CTaH-
uisx, Hadtobasax, cknagax MMM, aBia- Ta aBTope-
MOHTHUX NiANpPUEMCTBAX.

CTaH roToBHOCTI

PO3P06OKK

BurotoBneHo JocnigHuii 3pa3ok Ta npoBefeHa Moro
anpob6atuis.

Rmax |

Intellectual property

protection status
Two patents for utility models were received.

Market

demand

It can be used at gas stations, oil depots, fuel depots,
aircraft and automobile repair shops.

Degree of

completion

The prototype was manufactured and its testing was
conducted.

A-A

FiapounKIoH 41 0YNLLEHHS PIANHN Bij

_f MeXaHiYHuX JOMiLLoK: 1 — Kopryc, 2 — KOHiYHa
A

yactuHa kopnycy; 3 — nepghopoBaHa
DPO3AIM0KYA BCTABKA, 4 — CITYacTa CTIHKA;

5 — 3abipHuii naTpyook; 6 — narpyb0K 3/MBY
BIACTOK; 7 — KpaH, 8 — natpybok BXoay
340Dy AHEHOI pignHn,; 9 — YILiNbHIOBAY

Hydrocyclone used for separation of the liquid
from the mechanical impurities: 1 — frame;

2 — cone section; 3 — perforated separating
sheet; 4 — mesh side; 5 — intake manifold;
6 — outlet; 7 — spigot; 8 — dirty liquid inlet;
9 — seal ring



HAYKA TA IHHOBALLII

CMOCIb OTPUMAHHS ENEKTPUYHOI
EHEPTI BIJ, MEXAHIYHIIX KON BAHb

METHOD OF ELECTRICITY GENERATION
USING MECHANICAL OSCILLATIONS

[pn3Ha4eHHs

Ta cdpepa 3acTOCYBaAHHS

BuHaxig HanexuTb [0 rany3i OTpUMaHHS eneKTPUYHOI
eHeprii i Moxe 6yTW 3aCTOCOBAHUI Y ranysax, sKi 3an-
MalTbCs PO3POOKOI OTPUMAHHSA aNbTePHATUBHUX
BUAIB EHEprii, HOBUX METOAIB OTPUMAHHS ENEKTPUYHOI
eHeprii Ta B ranyasx, fKi 3aiiMatoTbCs eKcnnyarauieto
aBTOMOOGINIbHOr0 Ta 3ani3HW4yHoOro tpaHcnopty. Llei
MPUHLNN TAaKOX MOXE 6yTU BUKOPUCTAHUN B arpera-
Tax 3 NOB3J0BXHIM pyxoM po60YMX Tin, B aBTOMO-
OinbHMX, aBiaLiNHMX, 3ani3HUYHUX aMOpTU3aTopax, a
0CO6/MBO 32 BUKOPUCTAHHA HA TPaHCMOPTi pecop Ta
MPY>XUH.

OCHOBHI

TEXHIYHI XapakTepucTuKm

Cnoci6 oTpuMaHHs eneKkTPUYHOT eHeprii Bif MexaHiy-
HUX KOJIMBaHb MOJIATae B TOMY, LLIO MarHit nepecysa-
t0Tb NMPUBOAOM MEXAHIHHOr0 YU eNIeKTPUYHOr0 ABWU-
ryHa BiJHOCHO KOTYWKW 3 N-KiNbKiCTIO BUTKIB i 3a
PaxyHOK MeXaHi4HWX KOSMBaHb MarHity OTpUMYHTb
eNEeKTPUYHY eHeprito. 3rifHO 3 BUHAX0AO0M, MarHit
MepecyBatTb BiHOCHO KOTYLLUKM 3 N-KifbKiCTO BUT-
KiB 3@ PaxyHOK MeXaHiYHWX KONMNBaHb LUTOKY MarHi-
Ty, KNIl 3aKPiNIeHNin 4o pecopu aBTomMoo6ing, 3anis-
HUYHOrO NOTAry, NPUYOMY KOTYLIKA KPinuTbCA [0
pamu aBToMOo6ins. BUKopncToBYETHCH YMOBA BUHMU-
KHEHHS IHOYKLINHOMO CTPYMY, eNeKTpopYyLLiitHa cuna
BWHWKAE B KOTYLILi NuLLe NpW NepeMilLieHHi MarHity
41 KOTYLLKM.

OCHOBHI

nepesaru

Lls pospobka [03BOSSAE OTPUMYBATU ENEKTPUYHY
EHeprito, BUKOPUCTOBYHYM ANA LUbOr0 MexXaHivHi
KOJIMBAHHA, WO € 0CO6MNBO MEpCrneKTUBHUM HA
TPaHCMopTi.

Purpose and

Scope

The invention relates to electricity generation and
can be applied in the fields that involve the develop-
ment of alternative energy sources, new methods of
electricity generation, as well as operation of road
and rail transport. This principle can also be used in
powers units with longitudinal motion of working
fluids, in automobile, aviation, railway dampers, and
especially when using shock absorbers and springs
in transport.

Main technical

characteristics

The method of electricity generation using mechanical
oscillations involves the movement of the magnet by
mechanical or electric motor drive relative to the coil
with n- number of turns and electricity generation due
to mechanical oscillations of the magnet. According to
the invention, the magnet is moved relative to the coil
with n- number of turns due to mechanical oscillations
of the magnet rod which is attached to the car or train
shock-absorbers, and the coil is attached to the car
frame. Electromagnetic induction condition is used,
electromotive force is produced in the coil only when
the magnet or coil is moved.

Main
advantages
This invention enables to generate electricity using

mechanical oscillations, which is especially promising
in transport.



SCIENCE AND INNOVATION

CtaH 3axucry

IHTeNeKTyanbHoI BNACHOCTI
OTpuMaHO 2 NaTeHTM Ha KOPUCHI MoJen.

3an86yBaHICTb Had PUHKY

Peanisauis cnocoby 0TpMMaHHA eneKkTPUYHOI eHeprii
NPOrH030BaHO MOBWHHA JATW [ELLEBY eNeKTPOeHep-
rit0, a OTPUMAHWIA TakUM CMOCOGOM ENEKTPUYHMNIA
CTPYM MMAHYETHCA NepeayciMm BMKOPWUCTOBYBATU AN
nia3apagku akymynaTopis.

CTaH roToBHOCTI PO3PO6KY

Lls po3po6ka 3anaTeHToBaHa B YKpaiHi, Ha pasi 34ili-
CHIOETbCS BUrOTOBNEHHA YCTAHOBKW B MeTani. [naHy-
€TbCA BNPOBAAUTU HA TPAHCMOPTHMX NiANPUEMCTBAX
YKpaiHu.

Intellectual property

protection status
Two patents of Ukraine for utility models were received.

Market demand

Implementation of electricity generation method is
expected to produce cheap electricity, and the electric
current produced in such a way is intended to be used
primarily for recharging batteries.

Degree of completion

This invention is patented in Ukraine and is cur-
rently being manufactured in metal. It is intended
to be implemented at transport enterprises of
Ukraine.
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Criocio oTpUMAaHHS e1eKTPU4HOI 3

EHEepril Big MexaHiYHUX KOJINBAHb.
1 - pama aBToMo0ins

(3aNi3HNYHOrO NOTArY); 4
2 — pecopa; 3 — cTaKaH;
4 — KoTyLUKa; 5 — MarHir;

6 — LTOK; 7 — K0J1eC0

-

The method of obtaining electrical U
energy from mechanical oscilla-
tions: 1 — car frame (railway

frain frame),; 2 — leaf spring;

3 — coil sleeve, 4 — coil;

5 — magnet; 6 — connecting rod;

7 — wheel




HAYKA TA IHHOBALLII

3ABAHTAXKEHHA O IMMOBII3ALI
BIOLIEHO3Y AKTVBHOIO MYny

IMMOBILIZATION CARRIER FOR
ACTIVATED SLUDGE BIOGENOSIS

[pn3Ha4eHHs

Ta cpepa 3acTOCYyBaAHHSA

Po3po6ka Hanexxutb 40 6i0N0rYHOr0 OYULLIEHHS CTiY-
HUX BOJ Bif BXXKUX MeTaniB Ta 6iOreHHUX eNEMEHTIB
i MOXXe BUKOPUCTOBYBATUCA B aepOTEHKax abo 6ioTeH-
Kax ans immooinizauii cneundivyHmx rigpobioHTiB —
Herpobdella octoculata, Asellus aquaticus Ta akTUBHO-
ro Myny 3 MeTOI0 30iMbLUEHHS iX 6iomacK 3a paxyHok
KOBaJIEHTHUX HENoNApHUX 3B’A3KiB 63 3aliBUX eHep-
roBuUTpaT.

OCHOBHi TEXHi4Hi XapaKTepPUCTUKH

BWKOHAHHA aKTMBHOI MOBEPXHi 3aBaHTaXEHHA Y
BUMMAAI NepopoBaHOro Luninapa 3 6aratosipycHo
BCTaBKOI0 B [eKinbka pasiB 36ifbluye ii aKTUBHY
nnoLly, 3a6e3neyye PiBHOMIPHY LIMPKYNALIiK, 3an06i-
rato4u YTBOPEHHIO 3aCTiliHNX 30H, CMPUAE MiABULLIEH-
HI0 iMMOGini3aii cneyngivHNX XXUBUX OpPraHiamis —
Herpobdella octoculata, Asellus aquaticus Ta akTUBHO-
ro Myny B ymMoBax OOMEXEHOi rigpoAnHamiqHoi Aii
MOTOKY, L0 NPWU3BOANTL [0 NiABULLEHHS SKOCTI 6i0-
NOTiYHOr0 OYMLLEHHS CTIYHOT BOAM Bif BaXKUX MeTa-
NiB Ta GIOrEHHNX eJIEMEHTIB 3@ PAXyHOK 30inbLIEHHS
biomacn XnBux opraniamie. O6pO6NEHHA BHYTPILL-
HbOT YAaCTUHU 3aBAHTAXKEHHSA CUHTETUYHOK TKAHWHOK
TNy Cpisinin, AKa Mae WNapucTy PO3BMTY NOBEPXHIO,
CTBOPKE ONTUMANbHi YMOBWU AN XKUTTERIANIbHOCTI
6ioueHo3y.

OCHOBHi nepeBaru

3anponoHoBaHe 3aBaHTaXKEHHS NIErko BUrOTOBWUTW B
YMOBAX KOMYHaNIbHUX MNiANPUEMCTB 3@ HE3HAYHMX
KaniTanoBKNaAeHHSX, BOHO He BUMarae cnetianbHux
HABWYOK B 0OCNYroBYBaHHI Ta MOXE eKCMyaTyBaTUCs
A0BrUA 4ac. 3a noTpebOK B pereHepaLii, 3aBaHTa-
XKEHHS NEerko nifinMaeTbCsi, NPOMUBAETLCA BOJOHO |
3HOBY 3aHYPIOETLCA [0 aePOTEHKIB (6i0TeHKiIB) 6e3 X
no3ansiaHoBoi 3yNUHKM HAa NPOMUBAHHA Ta OUYULLIEHHS.
3anponoHOBaHa KOHCTPYKL 3aBaHTaXeHb MOXe

Purpose and scope

The invention relates to biological treatment of was-
tewater and removal of heavy metals and nutrients
and can be used in aeration tanks or biotanks to
immobilize specific aquatic organisms — Herpobdel-
la octoculata, Asellus aquaticus and activated sludge
in order to increase their biomass due to covalent
non-polar bonds without excessive energy consum-
ption.

Main technical characteristics

Design of the carrier active surface in the form of a
perforated cylinder with a multilevel insert increases
its active area in several times, enables uniform circu-
lation, prevents the formation of stagnant zones,
enhances immobilization of specific living organisms
— Herpobdella octoculata, Asellus aquaticus and acti-
vated sludge under conditions of limited hydrodyna-
mic action of the flow, resulting in improvement in
quality of biological wastewater treatment and remo-
val of heavy metals and nutrients by increasing the
biomass of living organisms. Treatment of the inner
part of the carrier with synthetic fabric such as Vlies-
eline, which has an extended porous surface, creates
optimal conditions for the vital functions of the bioce-
nosis.

Main advantages

The proposed immobilization carrier is easy to manu-
facture in the conditions of municipal enterprises with
minor expenses, it does not require special skills in
maintenance and can be operated for a long time.
When regeneration is required, the carrier is easily lif-
ted, flushed with water and re-immersed in aeration
tanks (biotanks) without their unscheduled stop for
flushing and cleaning. The proposed design of carriers
can be applied at any wastewater treatment plant in
order to increase the biomass of activated sludge,
taking into account the size of aeration tanks (bio-
tanks).



SCIENCE AND INNOVATION

6yTn 3aCTOCOBAHA HA 6YOb-AKMUX 0YMCHUX cnopynax 3
METOL0 36inbLUEHHA BioMacy akTUBHOIO Myny 3 ypax-
YBaHHAM PO3MipiB aepOTeHKIB (6i0TEHKIB).

CTaH 3axucry

IHTeNeKTyanbHOI BNACHOCTI
OTpI/IMaHO 3 MaTeHTn Ha BI/IHaXi,D, Ta KOPUCHY Mopesb.

3aTpedyBaHiCTb HA PUHKY

3atpebyBaHiCTb LIbOr0 3aBAHTAXKEHHSA MOSCHIETHCS
FOCTPO0 HEOOXI[HICTIO YAOCKOHANEHHS po60TM 04U-
CHUX crnopyAd 3 6i0N0riYHOr0 OYULLEHUX CTIYHWUX BOZ
YHACcnifoK X MOpanbHOro CTapiHHA Ha BCil TepuTopii
YKpaiHu.

CTaH rotoBHOCTI PO3PO6KY
3aBaHTaXXeHHs BUIOTOBNEHO Ta YCMILLHO eKcnyary-
€TbCA B YMOBax Ai€BMX 04UCHUX cropyd LHinpone-
TPOBCbKOI 0651aCTi.

R
]

Intellectual property

protection status

Three patents for invention and utility model were
received.

Market

demand

The demand for this carrier is explained by the urgent
need to improve the operation of biological wastewa-
ter treatment plants due to their obsolescence
throughout Ukraine.

Degree of

completion

The carrier is manufactured and successfully used in
the existing wastewater treatment plants of Dniprope-
trovsk region.
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3aBaHTaXEHHS [/1 a6pOTeHKAa — BUITISIA B aKCOHOMETDII Ta BEPTUKATIbHOMY Nepepisi: 1 — nonimepHui
unniHap, 2 — nisenid, 3 — otBopu, 4 — BcTaBka, 5 — aucku
An axonometric perspective and vertical section of aerator carrier: 1 — polymer cylinder, 2 — vlieseline,

3 — holes, 4 — insert, 5 — discs



HAVKA TA IHHOBALII

TEXHOJIONA ®OPMYBAHHA, 36/IPAHHS
TA KOHTPOJHO AKOCTI KOMNO3NLIAHIX
NETANE TEPMOBAKYYMHVM METOOM

TECHNOLOGY OF FORMATION, ASSEMBLY AND
QUALITY CONTROL OF COMPOSITES
USING THERMAL-VACUUM METHOD

[Tp3HaAYeHHA

Ta cpepa 3aCTOCYBaHHS

TexHonoris (hopMyBaHHS, 36UPaHHS Ta KOHTPOITHO KO-
CTi KOMMO3WTIB BUKOPMCTOBYETHLCA Mif} 4ac BUTOTOBJIEH-
HA 3Pa3KiB Ta KOHCTPYKLii 3 KOMMO3ULIAHUX MaTepianiB
NPU BUKOHAHHI NIaBopaTopHMX POBIT 3i CTydeHTamMm Ta
MOXe 6YTW BUKOPUCTAHA Ha MignpueMCTBax asiaLiiHol
ranysi Ta TpaHCMNOPTHMX NiANPUEMCTBAX iHLLWX rany3en,
Qe BUTOTOBNAKOTLCA KOHCTPYKLiT 3 KOMMNO3WLIAHNX
marepianis 3 BUCOKUMU XapakTepucTUKamm MiLHOCTI.

OCHOBHi XapakTepucTnKu,

CYTb PO3P0OOKM

Po3po6neHa TexHosnoria popMyBaHHS, 36MpaHHs Ta
KOHTPOJII0 AKOCTi KOMMO3MUTIB 03BOJIAE BUTOTOBATH
3Pa3Kun Ta KOHCTPYKLLT 3 KOMMO3MLINHUX MaTepianis i3
ONTUMANbHUM | KOHTPOJSIbOBAHWUM CMiBBiAHOLLIEHHSM
BOJIOKOH i MatpuLi Ta BiHOCHO NPOCTa Y BUKOPUCTAH-
Hi. TexHonoris [ae MOXIMBICTb BUIOTOBMATU KOH-
CTPYKLUii 3 KOMMO3MLIAHWX MaTepianiB 3 BUCOKUMU
XapaKTepucTUKaMu MiLlHOCTi.

Purpose and

Scope

The technology of formation, assembly and quality
control of composites is used in the manufacture of
samples and structures from composite materials
during laboratory research with students and can be
used in aviation industry and transport enterprises of
other industries, where structures are made of com-
posite materials with high strength characteristics.

General characteristics.
Concept of the

development

The developed technology of formation, assembly and
quality control of composites enables to manufacture
samples and structures from composite materials with
an optimal and controlled ratio of fibers and matrix
and is relatively easy to implement. The technology
makes it possible to make structures from composite
materials with high strength characteristics.

BurorosnexHs
BaKyyMHOIo Millika
Vacuum bag manu-
facture



SCIENCE AND INNOVATION

BurotoBnieHHs npenpery i KOHTPO/b Baru
Prepreg process and weight control

[TopiBHSAHHA 3i CBITOBMMMW aHanoramm,
OCHOBHI NepeBarn po3pooku

Y CBITi aHanoru icHytTb, ane, MOPIBHAHO 3 HUMMW,
3anponoHoBaHa TEXHOJOriA [103BO/SIE BUIOTOBNATK
3pa3ku Ta KOHCTPYKLIT 3 KOMNO3ULINHWX MaTepianis i3
ONTUMAJIbHUM | KOHTPOSIbOBAHWUM CMiBBiAHOLIEHHAM
BOMOKOH i MaTpuui, a TakoX BiAHOCHO npocTa Ta
MEHLL 3aTpaTHa y peaniadlii.

CTaH 0XOPOHK iHTENeKTYyasbHOI

BMTACHOCTI

Ha po3po6neHy TeXHOMorito oTpumMaHo MateHTt YkpaiHu
122031 UA, MINK B29C 43/20 (2006.01). Cnoci6 BuroTo-
BMIEHHS LUAPYBATMX MOMIMEPHUX KOMMO3ULIIAHMX OeTa-
nen / Actanin B.B., bongap H.B.; 3asBHuK HauioHanbHuit
asiauinHuin yHisepcuter — No u201706490; 3asen.
26.06.2017; ony6n. 26.12.2017, bton. Ne12, 2017p.

3aTpebyBaHiCTb HA PUHKY

Ha pasi KOHCTPYKLii 3 KOMNO3WLiiiHUX matepianis €
JY>Ke NOLWMPEHUMM i iX KiNbKiCTb LLopasy 306iMbLUYETb-
€S, TOMY HasBHICTb TEXHOJOTIi, AKa J03BOJIAE BUTOTO-
BNATU KOHCTPYKLii 3 KOMMO3WULLINHUX Matepianis i3
ONTUMANbHUM i KOHTPOMbOBAHMM CRiBBiAHOLUEHHAM
BOMOKOH i MaTpuui, 3 BMCOKUMI XapakTepucTukamm
MILHOCTI, L0 € MEHLL 3aTPaTHOH i BiJHOCHO NMPOCTOK
y peanisauji, moxke 6yTn 3aTpe6yBaHOI) HA PUHKY.

CTaH roToBHOCTI PO3P0OKM
Po3pobka NOBHICTIO rOTOBA [10 BNPOBA[AKEHHS, 6ara-
TOpPa3oBO BMNPOOGYBaHA Ha MpakTWui i He NoTpedye
JI0AATKOBUX BUTPAT [0 3aCTOCYBaHHS.

Poskpiii matepiany
Material cutting

Comparison with similar
technologies of the global market.

Main advantages

There are similar technologies in the world, but in
comparison with them, the proposed technology
enables to make samples and structures from compo-
site materials with an optimal and controlled ratio of
fibers and matrix, and it is relatively easy and less
expensive to implement.

Intellectual property protection status

The developed technology is protected by Patent of Ukra-
ine 122031 UA, IPC B29C 43/20 (2006.01). A method of
manufacturing layered polymer composite parts /
V.V. Astanin, N.V. Bondar; Applicant: National Aviation
University, No. u201706490; applied on 26.06.2017;
published on 26.12.2017, Bull. No. 12, 2017.

Market demand

Currently, composite structures are very common and
their number is increasing, so the available technolo-
gy that enables to make composite structures with
optimal and controlled ratio of fibers and matrix with
high strength characteristics, which is less expensive
and relatively easy to implement, may be commercial-
ly successful.

Degree of completion

The technology is fully ready for implementation,
repeatedly tested in the field and does not require
additional costs for its application.



HAVKA TA IHHOBALII

NPUNAL OJ14 JOCIIOXKEHHA ©I3NKO-
MEXAHIYHIX BNTACTVBOCTEW MATEPIAIB
METOOAMI BE3NEPEPBHOIO BOABJ/THOBAHHS
TA CKAHYBAHHA [HOEHTOPOM

DEVICE FOR MEASUREMENT OF PHYSICAL AND
MECHANICAL PROPERTIES OF MATERIALS BY
DEPTH SENSING INDENTATION AND SCRATCH

TESTING TECHNIQUES

[Tp3Ha4YeHHA

Ta cgpepa 3aCTOCYBaHHA

[Mpunag npu3Had4eHnid ans BUMIPHOBAHHA MiKPOTBEPLO-
CTi, TMPY>XHOCTI, MOB3Y40CTi, TPILUMHOCTIAKOCTI, aaresii
MOKPUTTIB, CTINKOCTI 10 NOAPSANWH i CUNI TEPTS MeTanis,
CnJiaBiB, MiHepanis, Kepamiku Ta iHLLUVX MaTepianiB CTaH-
[apTU30BaHNMKM MeTOAaM BAABNIOBAHHS Ta ApsnaHHs
iHoeHTOpoM. [Mpunan MoxXke 3aCTOCOBYBATMCS B 3aBOJCh-
Knx naboparopisix, HaykoBO-A0CNIAHMX IHCTUTYTAX, HaB-
YanbHUX 3aknafgax, y MeTanypriiiHin, malluHo6YiBHil,
aBIaKOCMIYHIN, TiPHNYO400YBHIN, €NeKTPOHHIA NPOMK-
CNMOBOCTI, @ TAKOX B HLIMX Tany3sax Hayku i TEXHiKW,
MOB’A3aHUX i3 3aCTOCYBAHHAM Ta PO3POOKO0 MaTepianis.

OCHOBHI TeXHI4Hi XapaKTepUCTUKH:

Jliana3oH HaBaHTaXKeHb, MH..........ccccuveunnee. 0,01-500
[TIMOMHA 3aHYPEHHA, MKM ..........coeevveeraene. 0,005-200
LLBMAKiCTb HaBaHTAXEHHS, MH/C .................. 0.01-200
Hac BUTPUMKMW Mifl HABAHTAXKEHHAM, MiH ............. 0-10
[liana3oH CKaHYBAHHSA, MM ..........c.cccceveeveereennnen. 25x25
LLIBUAKICTb CKAHYBAHHS, MKM/C ..........ccvevee... 20 Ta 60
PoaginbHa 3aatHicTb kamepu, Mn ...............c.c......... 5,0
36iNbLUEHHA MIKPOCKOMA. .....eveveeeereeveeveeeneen. x10-500

OCHOBHI nepe.ary

BigmMiHHOWO 0CO6NMBICTIO Npunagy € Ha Mopsamok
MEHLLA Bara, CTiKiCTb [0 30BHiLLHIX BibpaLiil, 6ara-
TOQYHKLIAHICTb | NPOAYKTUBHICTb, AOCATHYTI 3aBASKM
3aCTOCYBAHHIO OpUTiHANIbHOrO METOAdY BUMIpHOBAHHS
TMUOGUHKN 3aHYPEeHHS iHOEHTOpa BiAHOCHO MOBEPXHI
3paska, a He CTaHUHW npunagay.

Purpose and

Scope

The device is designed to measure micro hardness,
creep and fracture strength, coating adhesion and fric-
tion force of metals, minerals, ceramics and other
materials by standardized depth sensing indentation
and scratch techniques. The device can be used in fac-
tory laboratories, research institutes, educational
institutions, in metallurgical, machine-building, aero-
space, mining, electronics industries, as well as in
other fields of science and technology related to the
application and development of materials.

Specification:

Load range, MN .......ccooeveeieieeceeeceee, 0.01-500
Measured penetration depth, pm................ 0.005-200
Loading speed, MN /S......ccccevvieveiiireircrennn 0.01-200
Dwell time under [oad, Min........cccoovviviviieiieiene 0-10
SCaAN range, MM .....ocvoeeeiceeeeeeee e 25x25
Scan speed, UM/S .....cccevvvviieeeiceee, 20 and 60
Camera resolution, MP ... 5.0
Microscope magnification..........c..ccccoevnee. x10-500
Main

advantages

A distinctive feature of the device is its light weight,
tolerance to external vibrations; multifunctionality and
productivity are achieved using the original method of
indenter penetration depth measurement relative to
the specimen surface.
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CtaH 3axucry

IHTeNeKTyanbHoI BNACHOCTI
OTpumaHo 2 nateHTn YkpaiHu.

3aTpedyBaHiCTb HA PUHKY

HaykoBi 3aknagu i BUPOOGHMYI nignpuemcTsa ans
JNOCNIMKEHH W KOHTPOM  (Pi3MKO-MeXaHi4yHUX
B/IaCTWBOCTEN MaTepianis Ta BMPOOIB, HaBYasibHi
3aknagu ans npoBefeHHS HaBYanbHOrO MpPOLECY;
MeanyHa NPOMMCNOBICTb ANS BMPOBAMKEHHA HOBUX
marepianis; cepTudikawini LLeHTpK ans
NiaTBepAXKEHHS XapakTepuCTMK MiLHOCTI MaTepianis.

CTaH roToBHOCTI PO3POOKY

BurotoBneHo JocnigHWA  3pa3ok, po3po6IeHi

KPeCneHHs [etaneil, CXeMu nnat i nporpamHe
3a6e3neyeHHs. [ocnigHi 3pasku BUKOPUCTOBYIOTLCS B
JIeKiIbKOX NpoBigHNX iHcTuTyTax HAH Ykpainu.

Intellectual property

protection status
Two patents of Ukraine were received.

Market demand

Scientific institutions and industrial enterprises for
measurement and control of physical and mecha-
nical properties of materials and products; educa-
tional institutions for educational purposes; medi-
cal industry for introduction of new materials; cer-
tification centers to confirm material strength pro-
perties.

Degree of completion

The prototype has been manufactured; software has
been developed. The prototypes are used by several
leading institutes of the National Academy of Sciences
of Ukraine.
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BE3KOHTAKTHW ONTUYHW
TPUBVIMIPHIW MPO®ISTOMETP

NON-CONTACT OPTICAL THREE-
DIMENSIONAL PROFILOMETER

[lpn3Ha4eHHs Ta cdpepa

3dCTOCYBAHHA

Mpodpinometp npusHadeHwid gns Biyanisadii Tono-
rpadii noBepxHi 3 HAHOMETPOBOK PO3LiNbHOK 3[aT-
HICTIO Ta PO3PAXyHKY NapameTpiB LLOPCTKOCTi NOBEpPX-
Hi BIANOBIAHO 00 MiXHapoaHoro cTaHgapTy 1SO
25178: Geometric Product Specifications (GPS) —
Surface texture: Areal.

OCHOBHi TEeXHi4Hi XapaKTepPUCTUKH

Mpunapn po3sonse 6ymysaTwu [BO- Ta TPWUBMMIpHI
300paXXeHHA NOBEPXHi, KiNbKICHO OLiHIOBATU XapakTe-
PUCTMKWN MOBEPXHi, CrocTepiratun iHTepdepeHLiiiHi
KapTUHU fK B 6GiNOMYy, Tak i B MOHOXpPOMaTU4HOMY
CBITNI.

TexHi4Hi XapaKTepuCTUKN:

Mone ckaHyBaHHA (X,Y), MKM.......cccoovrennnvee 1500x1800
MakcumarnbHa BUMiptoBaHa

LencoTta penbedy (Z), MKM ....cooveververeeeiereriereeeine, 80
Po3ginbHa 34atHiCTb N0 BEPTUKANI (Z), HM............... 5
Hac CKAHYBAHHS, MiH........ceevereeeeeeereceeeeeeeeeeeeens 0,1-2
PosfinbHa 3patHicTb kKameput, M .........cccvevveneee. 1,3

Mporpamue 3a6e3ne4eHHss CyMiCHe 3 KOMM'tOTEpOM
knacy PG i npautoe B onepauiiHin cuctemi Windows XP,
7,10.

OCHOBHi nepeBaru

Mpunagu, Aki BMNYCKAKOTb MPOBIAHI KOMMaHii CBIiTY
(Taylor Hobson, Ambios, VEECO, Zygo Ta iHwi),
MaloTb XOPOLUi METPOJIOriYHi XapakTepuUCTUKK, OfHAK
€ 0CMTb IOPOTMU, LLLO 0OMEXKYE iX LUMPOKE BUKOPU-
CTaHHA K ANA HAYKOBWMX AOCMIMKEeHb, Tak i Ans
BUPOGHNYMX NOTPEO.

Y npunagi peani3oBaHo iHHOBALiHE KOHCTPYKTOPCh-
Ke PilleHHs aBTOMATU30BaHOI MiKpOEJIeKTPOMEXaHIY-
HOI CMCTEMW YMPaBJliHHA PYXOMUM A3epKanoMm iHTep-
(bepomeTpa, WO CYTTEBO CNPOLLYE KOHCTPYKL0. bes-
KOHTaKTHa peecTpaLlisi NOBEpXHi N0 NnoLLi 403BONsE

Purpose and

Scope

Profilometer is designed to map the surface contours
with nanometer accuracy and measure surface
roughness parameters in accordance with the interna-
tional standard 1SO 25178: Geometric Product Speci-
fications (GPS) — Surface texture: Areal.

Main technical

characteristics

This article of manufacture allows to create two and
three-dimensional image of the surface, calculate sur-
face characteristics quantitatively, observe interferen-
ce fringe patterns in white and monochromatic light.

Specifications:

Scanning area (X, Y), UM ..ccooveviviciicee, 1500x1800
Maximum measured height (Z), pm ...ccoovveeennne. 80
Vertical resolution (Z), NM ..., 5
Scan speed, MiN ... 0,1-2
Camera resolution, MP ........cccoovioiieeieeeeeeee 1,3

Software is compatible with PC and operates under
Windows XP, 7, 10 operating systems.

Main advantages

Articles manufactured by leading in this field compa-
nies (Taylor Hobson, Ambios, VEECO, Zygo etc.) have
reliable metrological characteristics, however are of
great price for widespread use in scientific research
and industrial application.

Application of innovative design solution of automated
micro-electromechanical system for interferometer
pivoted mirror control simplifies the article of manu-
facture substantially. Non-contact areal surface regi-
stration is nondestructive and reduces measurement
time. The article of manufacture has small weight and
external dimensions, power supply from notebook,
low price in comparison with foreign analogs.
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2D ta 3D Tonorpachia nigkaagku MOHOKPUCTATY KPEMHIK

2D and 3D topography of the silicon single crystal substrate

CKOPOTUTW Yac CKaHyBaHHS Ta NPOBOAUTU HEPYWHIB-
HUA KOHTpONb. [punag mae many Bary Ta rabaputu,
XKUBNEHHA Bifi HOYTOYKA Ta HEBUCOKY BapTiCTb MOPiB-
HAHO 3 3aKOPJOHHUMW aHaroramu.

CTaH 3axucTy iHTENeKTyasnbHOi

BMTACHOCTI

MateHT Ha kopucHy momens Ne 39972, 25.03.2009.
Be3KoHTaKTHWIA TpuBMMipHMIA npodinometp C.P.IrHa-
ToBuy, I.M.3akies, B.l.3akies, C.C.HOukeBuy.

3aTpebyBaHICTb HA PUHKY

MpodhinoMeTp MOXe 3HANTM LLIMPOKE 3aCTOCYBAHHS Ha
BUPOOHULTBI /11 KOHTPOSIO AKOCTi NOBEPXHi Ta
KPUTUYHMX PO3MIpIB rOTOBUX BUPOGIB, KOHTPOSO
Ta onTUMi3auji npouecy BMPOBHULTBA ONTUYHUX
KOMMOHEHTIB, OMTOBOMIOKOHHMX 3’eAHaHb, MEMC-
NPUCTPOIB, LUTYYHWX CYrN06iB, MiKPOENEKTPOHi-
KW, [leTaneil MallnHo- Ta aBiabyayBaHHs.

Y HaykoBMx nabopartopisx, Lo 3aiiMaroTbCs f0C-
NiIKEeHHAM NPOLEeCiB pynHyBaHHs, fedopmauii,
TepTa Ta 3HOLUYBAHHA, BMIUBY PiZHOMAHITHUX
BUAIB 00PO6EHHS HA AKICTb MOBEPXHi, BNIMBY
AKOCTi NOBEPXHi HA (DYHKLiOHANbHI BNACTMBOCTI
BUPO6IB, HAHECEHHAM HOHOMJTIBOK Ta NOKPUTTIB.

CTaH roToBHOCTI PO3P0OKK

BurotoBneHo AOCNiAHUA 3pa3ok, po3pobrieHa
METO[IMKa CKaHyBaHHs] Ta nporpamHe 3abeane-
YEHHS, NPOBEMEHO CEpit0 JOCNIMKEHb Y Pi3HUX
rany3sx Hayku Ans miaTBepIKeHHS MOXIIMBO-
CcTeil npunagy.

Intellectual property

protection status

Ukrainian patent No. 39972. Date of issue 25.03.2009.
Non-contact three-dimensional profilometer S.R. Igna-
tovych, .M. Zakiev, V.I.Zakiev, S.S. Yutskevych.

Market demand

Profilometer can find wide application in production
for surface quality control of finished product, quality
control and optimization of optical components manu-
facture process, optical fibers, MEMS devices, artifi-
cial joints, microelectronics, aircraft components.

This article of manufacture can be widely applicable in
scientific laboratories in dete-
rioration, deformation, friction
and wear processes research,
both in influence of different
types of processing on surfa-
ce quality and influence of
surface quality on product
function characteristics res-
earch, in nanofilms and coa-

tings applying.

Degree of

completion

Prototype has been manu-
factured, software has been
developed, Profilometer ca-
pacity has been confirmed in
a series of studies in various
fields of science.
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3HOCOCTIVKIAA NOPOLLIKOBIN
KOMMO3WLIMHWIA CMTAB CUCTEMIA Co-TiC

ABRASION-RESISTANT POWDER COMPOSITE
ALLQOY OF Co-TiC SYSTEM

[pn3Ha4eHHs
Ta cpepa 3acTOCYyBaAHHSA

3HOCOCTIiiKi KOMMO3WLiAHI cnnaBu AN HanatBaHHA
HA KOHTAKTHi NOBEPXHi GaHAXHUX NOMULb JI0NaToK
Typ6iH aBiauiiHNX ra3oTypOiHHUX OBUYHIB Ta Ha3eM-
HUX HEPreTUYHUX i NepeKayyBabHUX ra3oTypoiHHNUX
YCTAHOBOK. BUKOPWUCTOBYETHLCA Mif} 4aC BUrOTOBIIEHHS
i PEMOHTY N1ONATOK TYPOIiH, LLLO BUrOTOBNEHI i3 HiKene-
BUX i KOGANLTOBMX CMaBiB

OCHOBHi TEXHi4Hi XapaKTepPUCTUKH

Po3po6neHi komno3nuinHi cnnasu cuctemu Go-TiC
npu3HadveHi 4na 3acTOCYBaHHA Y BUCOKOTEMMepa-
TYPHWX | BUCOKOHABAHTAXXEHNX BY3Nax aBiaLinHoro
ABuryHa. Moxxe 6yt BAKOPUCTAHO A B iHLIKX rany-
35X MallnMHobyayBaHHs. Lli cnnaBn mMatTb BUCOKI
TPMOOSIOTiYHI XapakTepUCTUKM B YMOBaxX BUCOKO-
TemnepaTtypHoro dopeTuHry. MoxyTb TpUBanuin 4ac
npauytoBatn B ymoBax TepTd 6€3 MacTUIIbHOIO
marepiany.

HaHeceHHs mopolwkoBux cnnagis cuctemu Co-TiC
MeTOAOM Nyia3moBoro HanuneHHs (PVD) nossonse
OTpUMaTU ApibHO3EPHUCTY CTPYKTYpY, WO fae
3MOTYy HaHOCWUTW TOHKOLUAPOBI
MOKPUTTS Ha BiANOBIAANbHI
yacTuHun [TL. BukopuctaHHs
MOPOLLKOBUX CMNaBiB [03BO-
NA€ BUTOTOBMATWM NAACTUHN
[J1 HANatOBaHHA HA KOHTAKTHI
MOBEPXHi GaHOKHMX NONULb
nonatok 'T[ oapasy B rotoBo-
My BUrNALi i3 NPUNYCKOM Ha
(piHiWHY noBepxHeBY 06POGKY.
Lle 403BONNTD 3MEHLWMNTM Yac i
TPYAOMICTKICTb NPOLECY BUTO-
TOBJIEHHS TAKWX NNACTUH iHLLIK-
MW MeTOAamu, 30Kpema —
NPOLeCcK Hapi3aHHA Takux nna-
CTWH i3 MAaCUBHUX BiANMBOK 4u
iHLIMX BWAIB 3aroTOBOK. Buro-

Purpose and

Scope

Abrasion-resistant composite alloys are used for sol-
dering on both contact surfaces of turbine shrouded
blades of aircraft gas turbine engines and ground
power and pumping gas turbine units, for manufactu-
ring and repairing of turbine blades made of nickel and
cobalt alloys.

Main technical

characteristics

The developed composite alloys of the Co-TiC system
are intended for use in high-temperature and high-lo-
ad units of an aircraft engine and in other fields of
mechanical engineering. These alloys show high tribo-
logical properties under conditions of high-temperatu-
re fretting and high performance under the conditions
of friction without lubricant.

The process of coating of the Co-TiC system
powder alloys by physical vapor deposition (PVD)
method results in a fine-grained structure, which
enables to apply thin-layer coatings on the appro-




TOBJIEHHA NMaCTUH JNna HanaloBaHHA MeTo[0M

nopowkosoi metanyprii  (3okpema — TIM)
[03BONNTb TaKOX 3MEHLLUTN BUTPATy CaMoro mare-
piany (KoedilLieHT BMKOPWCTAHHA 3aroToBKU —
noHap 0,92).

OCHOBHI nepesary

[MOpiBHAHO 3 YMOBHUMW aHanoraMu matpuus po3po-
6M1EHOr0 CnnaBy € BMCOKONEroBaHO, ii XapocTin-
KiCTb 3HaX0AUTbCS Ha PiBHi KpaLLMX CBITOBUX MOHO-
KpUCTaneBmMx HiKeNeBMX CMnaeiB, 0AHAK BMICT y crna-
Bi Kap6igie — 50% (06). YnpoBamKeHHs Po3pobKn y
BUPOOGHMLITBO [03BOMNTbL 36iMbLUUTI PECYPC NONATKM
TYPOIHN — OJHOr0 3 HaWbINbLL HAaBAHTAXKEHUX efe-
menTiB [T o noHag 12000 roguH.

CtaH 3axucry

IHTeNeKTyanbHOI BNACHOCTI
OTpumaHo 2 nateHTn YKpaiHM Ha KOPUCHY MOJENb.

3aTpedyBaHiCTb HA PUHKY
Po3po6nexuit cnnaB MoXke BUKOPWUCTOBYBATUCS Mif-
npueMcTBami aBiabymiBHOI ranysi, ABUrYHOOYAiIBHOI
ranysi (AN «AHTOHOB», 3MKbB «[lporpec», AT
«MOTOP CI4», [N 3aBog «MOTOP»), L0 BifHOCATb-
€1 10 KOHLEpHY «YKpOBOPOHMPOM>».

CTaH rotoBHOCTI PO3POOKY

Cnnasu cuctemu Go-TiC BunpobysaHo B ymoBax BAT
MoTop Ciy.

SCIENCE AND INNOVATION

priate parts of the gas
turbine engine. The
use of powder alloys
allows to make solde-
ring plates for contact
surfaces of turbine
shrouded blades of
aircraft gas turbine
with an allowance for
finishing surface tre-
atment. It reduces the
time and complexity
of manufacturing pro-
cess of such plates by
other methods. For
instance, by cutting
such plates from solid
castings or other
types of billets in par-
ticular. Production of soldering plates by using
powder metallurgy method (hot isostatic pressing
(HIP) in particular) reduces the amount of proces-
sed material (the utilization rate of the billet is of
more than 0.92).

Main advantages

In comparison with analogs, the matrix of developed
alloy is highly alloyed. Its heat resistance is the same
as one of the world’s best single-crystal nickel-based
alloys, but the carbon content of the alloy is 50%. The
implementation of given alloys into production will
extend the operating life of the most loaded element of
the gas turbine engine — the turbine blade — up to
12,000 hours.

Intellectual property

rotection status
Two Ukrainian utility model patents are issued.

Market demand

The developed alloy can be used by enterprises of the
aircraft industry, engine industry (SEO "Antonov’,
Ivchenko-Progress ZMKB, JSC "MOTOR SICH", SEO
plant "MOTOR"), belonging to "Ukroboronprom" enter-
prises.

Degree of completion

Co-TiC alloys were tested in the conditions of 0JSC
Motor Sich.
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3D-NPUHTEP 3 BEJIMKOK MJTOLLEH
OPYKY TA TOYHICTHO A0 3 MIKPOH

3D PRINTER WITH LARGE PRINTING
AREA AND UP TO 3 MICRON ACCURACY

[lpn3Ha4eHHs Ta cdepa 3acToCyBaHHS

3D npuHTEp NpPW3HAYeHWN ANg NPOTOTUMNYBAHHSA
CKNnagHux gopm. Ha HbOMY MOXXHA CTBOPHOBATY EKC-
nepuMeHTanbHi Mojeni, Moaeni Ans NMBapPHOro
BUPOOHULTBA, apXiTEeKTYpHI MOAEeni, apxXiTeKTypHi
makeT. Moxke BUKOPUCTOBYBATUCS B apXiTEKTYPHUX
MaNCTEPHAX, HABYANIbHUX 3aKnaLax, MOLESIbHUX Mali-
CTEPHAX.

OCHOBHI XapaKTepucTUKM,

CYTb PO3P0O06KM

Lle npuHTEpP PO3pP06NSABCA SK aHANor Aoporux npo-
(PecinHUX NPUHTEPIB 3 MOXMMBICTIO HaJaBaTil KOpu-
CTYBa4eBi BUCOKY TOYHICTb BiITBOPHOBAHUX MOAENEN,
HaJiAHICTb Ta 6€3BIAMOBHICTb KOHCTPYKLII, MPOCTOTY
06CnyroByBaHHs Ta HUXYY C06iBapTiCTb. Po3po6nsB-
CSl Ha OCHOBI HasiBHUX KOHCTPYKLin YIK BepcTarti 3
KapTe3iaHCbKOK CUCTEMOK MO3ULIOHYBAHHS, B OCHO-
Bi BUKOPUCTOBYHOTHLCSA antOMiHIEBI BEpCTaTHI npodini,
NiHiHI HaNpaMHI: Banu Ha onopi giametpom 12 mm,
cuctema nepemiwieHHs: LLUBIT. OCHOBHI TexXHiyHi
XapakTepucTukmn: Tun apyky FDM (nowapose Hannas-
neHHs); obnacte Apyky 500x500x500 MM; TOYHICTb
noauuioHyeaHHs oceit X, Y, Z: no 0,003 mm; fiametp
(binameHty: 1,75 Mm (3a 3amoB4yBaHHAM), 3,00 Mm;
niametp conna: Big 0,3 Mm 10 1,2 MMm; BUCOTA [IpYKO-

Purpose and scope

The 3D printer is designed for prototyping complex
shapes. It is possible to create experimental models,
models for foundry production, architectural prototy-
pes, architectural models. It can be used in architectu-
ral workshops, educational institutions, model
workshops.

Main technical characteristics.

Concept of the development

This printer was developed as an analogue of expen-
sive professional printers, with the ability to provide
the user with high accuracy of reproducible models,
dependability and reliability of design, ease of main-
tenance and lower cost. It was developed on the
basis of the existing designs of CNC machines with
Cartesian positioning system, aluminum machine
profiles, linear guides are used in the basis: shafts
on a support with a diameter of 12 mm, system of
movement: ball screw. Main technical characteri-
stics: type of printing FDM (layer-by-layer surfa-
cing); printing area 500x500x500 mm; accuracy of
positioning of axes X, Y, Z: to 0,003 mm:; filament
diameter: 1.75 mm (default), 3.00 mm; nozzle dia-
meter: from 0.3 mm to 1.2 mm; height of the prin-
ted layer: from 25 to 1000 microns (0.025-1 mm);




BaHoro wapy: Big 25 4o 1000 mikpoH (0,025-1 Mm);
wenakicte apyky: 10-70 mm/c; ctin 6e3 nigirpisy;
KiIbKIiCTb [pYKYBaJIbHUX FONOBOK: 1; Kepytoya cucTte-
ma: Marlin; nporpamHe 3a6esneyeHHs: Cura, Repet-
ierHost; nigkntoyeHHsa go MK: USB; aBToHOMHA po60-
Ta Ta ApYyK 3 KapTu nam’aTi, rabaputu: 560x700x700
mm; Bara: 30 Kr.

[1OPIiBHAHHSA 31 CBITOBUMMW aHanoramu,

OCHOBHI nepeBarn po3pooku

OCHOBHUMM NepeBaramu Liei po3poobKM € BUCOKA TOY-
HICTb NiJ 4Yac nepemillleHHs, NocuneHa KOHCTPYKLIs
pamn Ons YCyHeHHs OedekTiB y pasi Apyky, Befnka
po60o4a NOBEPXHA AN NPOTOTUNYBaHHS. KOHCTPYKLS
pO3paxoBaHa Ha BENUKY 3HOCOCTINKICTb, YCi eNeMeH-
TI KOHCTPYKLIT NErko 3amiHHi Ta JOCTYNHi y NPOAaxy.
Ananoru: Creality 3D CR-10, Gigabot XLT 900.

3aTpebyBaHiCTb HA PUHKY

Kinbkicte 3D npuHTEPiB HA PUHKY BeNMKa, BinbLuy
YACTUHY 3aiMaE CErMeHT MPUHTEPIB MOBYTOBOro
PiBHSA, IKi He NOKa3ytOTb BUCOKOI TOYHOCTI. [ponoHo-
BaHa po3pobka npuHTepa BigHOCMTLCA [0 NPOMEciii-
HUX, Bifl AKX MOXXHA BMMarati BUCOKOi TOYHOCTI Ta
AKOCTi BiATBOPIOBAHHS.

CTaH roToBHOCTI PO3P0OKK
BuroTtoBneHwit i npoxoanTb BUNPOOYBAHHS OJMH 3pa-
30K npuHTepa. BinbyBawTbes TexHiYHi JOPO6KM JoC-
NigHOro 3paska.

SCIENCE AND INNOVATION

printing speed: 10-70 mm / s; table without heating;
number of printheads: 1; control system: Marlin;
software: Cura, RepetierHost; PC connection: USB;
autonomous work and printing from a memory card,
dimensions: 560x700x700 mm; weight: 30 kg.

Comparison with similar
devices of the global market.

Main advantages

The main advantages of this design are high accuracy
in movement, the strengthened design of a frame for
elimination of defects at the press, a big working sur-
face for prototyping. The design is designed for high
wear resistance, all structural elements are easily
replaceable and available for sale. Analogs: Creality 3-
D CR-10, Gigabot XLT 900.

Market demand

The number of 3D printers on the market is large.
Household printers that do not show high accuracy
occupy the biggest segment. The designed printer
belongs to professional ones, from which high accu-
racy and quality of reproduction can be required.

Degree of completion

One sample of the printer is made and being tested.
Technical improvements are being made to the proto-

type.
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TEOPETUHHA MOLEJTb APXITEKTYPHO-
[JTAHYBAJIbHOI OPTAHISALII APT-LIEHTPIB

THEORETICAL MODEL OF ARCHITECTURAL AND
PLANNING ORGANIZATION OF ART CENTERS

[Mp3Ha4YeHHs Ta cdpepa

3aCTOCYBaHHS]

OnTumizaulis PyHKLIOHANbHUX, apXITEKTYPHO-pO3Nna-
HYBaNbHUX, KOMNO3WLiAHNX pilleHb 6yAiBeNb Ta CMo-
pyd MUCTELbKWX 3aKnajiB, MNOWYK i PO3po6neHHs
HOBMX TWUMiB BYAiBENb Ta CNOpPYy..

OCHOBHIi XapaKTepucTUKM,

CyTb po60THU

P0o3po6neHO KOMMMEKCHY TEOPETUYHY MOMENb apXi-
TEKTYPHO-MMaHYBaNbHOI OpraHisaLii apT-LeHTpiB fKa
noeaHye cneuundiky MYHKLiIOHANbHO-NNAHYBaNbHUX
pillieHb, NPUAOMU OpraHisauii apXiTeKTypHOro cepe-
J10BMLLIA Ta 3ac06M hopmyBaHHsA 06pasy byaisni apT-
LEeHTPY. [1ns BUKOPUCTAHHA B NPAKTULL apXiTEKTYPHO-
ro NPOEKTYBAHHS PO3POOIIEHO YOTUPU apPXITEKTYPHO-
TUNONOTriYHI MoJeni apTueHTPiB: — Tun | «MiHimanb-
Hui», Tun Il «GrangaptHuin», Tun Il «Po3wmnpeHnin»,
Tun IV «Knactep mucteuts» Ta iX (oyHKLiOHaNbHO-
nnaHyBanbHi mMofeni. Ha OCHOBI aHanidy (yHKLi0-
HaNlbHO-NNaHyBanbHUX B32EMO3B’A3KIB 3aNpONOHOBa-

Purpose and scope

Optimization of functional, architectural and planning,
compositional solutions of buildings and structures of
art institutions, search and development of new types
of buildings and structures.

General characteristics.

Concept of the development

A complex theoretical model of architectural and plan-
ning organization of art centers, which combines the
specifics of functional and planning decisions,
methods of organizing the architectural environment
and means of forming the image of the art center buil-
ding has been developed. For practical use in architec-
tural design, four architectural and typological models
of art centers (Type | "Minimal", Type Il "Standard",
Type Il "Advanced’, Type IV "Cluster of Arts") and their
functional-planning models have been developed.
Based on the analysis of functional-planning rela-
tionships, the composition of the premises for each
type has been proposed; the placement of each type
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Gf - ronosHi dpyHkuii, main functions

Sf - cynyTHi dyHkUiT, related functions

Df - popgatkosi dpyHkuii, additional functions
Oz - o3eneHeHHs, 6naroycTpiit, landscaping
Ip - iHTerpaneHuin npocTip, integral space

HUA CKNag npuMiLLeHb AN KOXHOro TUMy, PeKOMeH-
[0BAHO PO3MIiLLEHHA KOXHOI0 TUMY apTLEHTPY Y Bid-
NOBIAHNUX HACENEHUX MYHKTAX.

OCHOBHI nepesary

Po3po6ka TEOPETUYHIUX MOAENen apXiTeKTypHO-Mna-
HyBaJIbHOI OpraHi3adii apTLEeHTPiB J03BONSE BPAX0OBY-
BaTU NOTPe6u y yHKLIOHANbHIA HaNOBHEHOCTI 6Yai-
BeJlb aPTLEHTPIB, COLLianbHi, KyNbTYPHI, apXiTEKTYPHO-
MiCTO6Y/iBHI 0COBNMBOCTI KOHKPETHOT MiCLIEBOCTI.

CtaH 3axucry

IHTeNeKTyanbHoI BNAcHOCTI

BusHayaetbcs 3akoHOM YKpaiHn «[po aBTOPCbKe
NnpaBo i CyMiXHi npasa»

3aTpebyBaHiCTb HA PUHKY

B VYkpaiHi npuitHata «[loBroctpokoBa CcTparerisa
PO3BUTKY YKPAIHCbKOI KYNbTYpU», Yy Mexax fKoi npo-
MOHYETLCS iHBEHTApPK3aLlig Ta MOAEPHI3aLif Mepexi
3aKknafiB KynbTypu; 3anpoBa[XXEHHS HOBMX (pOpMm
[iSNbHOCTI KNYOHMX 3aKnafiB, LEHTPIB HAPOAHOI
TBOPYOCTI Ta KYNbTYPHO-OCBITHIX LIEHTPIB 3 ypaxyBaH-
HSIM [0CBiAY Aep>kaB-4neHiB €C.

CTaH rotToBHOCTI PO3POOKY

TeopeTnyHi Mogeni apxiTeKTypHO-MaHyBanbHOI opra-
Hi3aLii apTUeHTpiB anpob0oBaHoO Mif 4ac eKCnepumMeH-
TanbHOro NPOEKTYBaAHHS.

3B’A30K i3 OTOUYIOYUM
cepefjoBuLLEM
Connection with external
environment

el /s
BHyTpiHHiIl iHopMaLliiiHo-
poanopainbHuiA npocTip, Internal

of art center in the respective settlements has been
recommended.

Main advantages

The development of theoretical models of architectu-
ral and planning organization of art centers allows to
take into account the needs for the functional content
of the buildings of art centers, social, cultural, archi-
tectural and urban features of a particular area.

Intellectual property

protection status

Defined by the Law of Ukraine "On Copyright and Rela-
ted Rights'

Market demand

Ukraine has adopted a "Long-Term Strategy for the
Development of Ukrainian Culture", which proposes an
inventory and modernization of the network of cultural
institutions; introduction of new forms of activity of
club establishments, centers of folk art and cultural
and educational centers, taking into account the expe-
rience of EU member states.

Degree of

completion

Theoretical models of architectural and planning orga-
nization of art centers have been tested in experimen-
tal design.
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CUCTEMA EBOJTHOLIINHOMO MPOrHO3YBAHHS
CAHEPTETUYHOT O EQEKTY 3NUTTA
TA MOMMWHAHHA NIANPUEMCTB

SYSTEM OF EVOLUTIONARY FORECASTING OF
SYNERGETIC EFFECT OF MERGER AND
ACQUISITION OF ENTERPRISES

[Tp3Ha4YeHHA

Ta cgpepa 3aCTOCYBaHHS

KopucHa Mofefib Hanexutb [0 KOMM HOTEPHMX
CUCTEM, 3aCHOBAHUX HA MOAENAX BioNoriYyHUX nomny-
NAUiA, Wo MOMENtTh (YHKLUIOHANbHI acnekTun
YKUBUX OpraHiamis. LI Mofienib 3a paxyHOK YBeaeHHs
apudmMeTnyHMX 610KiB AN PO3PaxyHKYy YUCITOBUX
3Ha4YeHb OUHAMIKU [OXOMiB MONynsauin y TpodiyHii
Mepexi BiJHOCWUH [03BONSE MPOrHO3yBaTU CUHEpre-
TUYHUIA eDEKT 3NUTTA Ta NOMMUHAHHA NiANPUEMCTB.

OCHOBHI TeXHiYHi

XdPaKTEePUCTUKHK

CucTtema eBONOLLINHOrO NPOrHO3YBAHHSA CUHEPreTHY-
HOro edeKTy 3NMUTTA Ta NOMMUHAHHA NiANpPUEMCTB
MICTUTb apUPMETNYHI 6110KU AN PO3PAXYHKY HUCIIO-
BMX 3HA4€Hb AMHAMIKW OOXOAiB MONynsuin y Tpodiy-
Hiil MepeXi BiAHOCWH, iHTerpyBanbHUIA 610K, NPOnop-
LiAHI 6710KK, apudoMeTUyHi 6510KKM [Ans ypaxyBaHHS
YCepeaHeHNX PUHKOBUX €BOJIHOLIAHUX MYNbTUNIiKa-
TOPIB MiXXNONYNALIRHOrO BNNUBY, 610K NPOrHO3yBaH-
Hi' CUHEPreTUYHOr0 eqoeKTy 3/MUTTA Ta MOrNMHAHHA
MigNPUEMCTB i 6J10K CTOXaCTUYHOI CKN1af0Boi.

OCHOBHI nepeBaru Po3po6KH

KopucHa mMofenb HaneXxuTb [0 Knacy KOMM'IOTEPHUX
CUCTEM, 3aCHOBAHMX Ha CMeLnmiYHNX 064UCNOBASIb-
HUX MOJensxX Ta iHOPMALLiAHO-KOMYHIKALIMHUX Tex-
HOMOTIfAX.

CtaH 3axucty

IHTeNeKTyanbHoI BNacHOCTI
OTtpumaHo 1 nateHT YKpaiHu Ha KOPUCHY MOAENb.

Purpose and

Scope

The utility model belongs to computer systems based
on models of biological populations that simulate fun-
ctional aspects of living organisms, which by introdu-
cing arithmetic blocks to calculate numerical values of
population dynamics in the trophic network of rela-
tions allows predicting the synergistic effect of mer-
gers and acquisitions.

Main technical

characteristics

The system of evolutionary forecasting of synergetic
effect of mergers and acquisitions of enterprises con-
tains arithmetic blocks for numerical values calcula-
tion of dynamics of population incomes in trophic
network of relations; an integrating block; proportio-
nal blocks; arithmetic blocks for accounting averaged
market evolutionary multipliers of interpopulation
influence; block for forecasting the synergetic effect of
mergers and acquisitions; and block of stochastic
components.

Main
advantages

A utility model belongs to a class of computer systems
that are based on specific computational models and
information and communication technologies.

Intellectual property

protection status

One patent of Ukraine for the utility model was recei-
ved.
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3aTpedyBaHiCTb HA PUHKY

KopucHa moaenb MoXke 6yTn 3acTtocoBaHa B iH(poOp-
MaLiNnHO-aHaNiTUYHUX CUCTEMax NIATPUMKK NpoLecy
NPUAHATTA eDEKTUBHNX PilleHb TOMMEHemKepamu
nig 4ac hopMyBaHHA OMEPaTUBHUX Ta CTPaTErivyHMX
MMaHIB Ha PUHKY 3NUTTS N NOMMUHAHHS 3 iHLLOK KOM-
naHieto.

CTaH roToBHOCTI PO3POOKY

KopucHa mofienb npoxoauth anpobaiito Ha nignpu-
EMCTBAX arponpoMUCIIOBOr0 KOMIJIEKCY.

gy o9
x2(t) K E]

Market demand

Top managers when forming operational and strategic
plans on the market of mergers and acquisitions can
use the utility model in information and analytical
systems to support the process of effective decision-
making.

Degree of completion

The utility model is being tested at the enterprises of
the agro-industrial complex.
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IHTEPHET-PEECTPATOP

TEMMNEPATYPW TA BOJIOTOCTI

INTERNET RECORDER OF
TEMPERATURE AND HUMIDITY

[lpn3Ha4eHHs Ta cdepa 3aCTOCYBaHHS

MpucTpiin npuaHadeHnin ansg AOBrOTPUBANOr0 BUMI-
PIOBAHHA Ta peecTpauii TemnepaTypHUX 3a3Ha4eHb i
BOJIOFOCTi MOBITPSA, @ TAKOX TOYKKM POCK 3a MEBHWIA
TpUBANNIA MPOMIDKOK 4acy B YyMOBaX aBTOHOMHOI
po6otn. Moxe 6yTh 3aCTOCOBAHUI Yy cdhepi 36epirax-
HA Ta TPAHCMOPTYBaHHA MPOLYKTIB, MeANKAMEHTIB,
XiMiYHUX PEYHOBYH.

OCHOBHi TEeXHi4Hi XapaKTepPUCTUKH

[HTepHeT-peecTpaTop TemnepaTypu npaule B Wupo-
KOMY Aiana3oHi po6o4ux TemnepaTyp: Big -55 Ao
+125 °C. Moxnbka He nepesuLlye 0,5 °C B fiana3oHi:
-10 go +85°C. Ha nigcTaBi noka3aHb BONOrocTi 1
Temneparypy nokasye TO4KY pocu. 3a AONOMOro
WEB-iHTepbeiicy MOXHa BCTaHOBIIIOBATU TPAHNYHI
3HAYEHHSA TeMMepaTypu i BONOrOCTi, Y pa3i 4OCArHeH-
Hi fIKUX peecTpartop Oyde CMrHanisyBatu TpMBOTY 3a
A0MOMOro0 CBITNOBOI iHAMKALLT ab0 CMOBILLEHHSM Y
cneuianbHUA Tenerpam-kaHan. OTpuMadi pesynbrartu
BUMipIOBaHb MOXHa 36epiratn B Exel-dpopmarti. [JaHi
BiZNPABNATLCA HA cnewianbHuin cepeep veped Wi-Fi

BuGipka/ | |
sample J

ﬂ
g

Purpose and scope

The device is designed for continuous measuring and
recording of temperature and humidity readings, as
well as dew points for a set prolonged period of time
in autonomous operation. It can be used in the field of
storage and transportation of products, medicines,
chemicals.

Main technical

characteristics

The Internet temperature recorder works in a wide
range of working temperatures: from -55 ... +125 °-
C. The error does not exceed 0.5 °C in the range: -
10 ... +85 ° C. Based on humidity and temperature
readings the device indicates the dew point. With
the help of the WEB-interface it is possible to set
limit values for temperature and humidity upon
reaching those the registrar will signal alarm by
means of light indication or notification in a special
telegram channel. The obtained measurement res-
ults can be saved in Excel format. The data are sent
to a special server via a Wi-Fi module, where they

—— Tenmepamypa/Temperature
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—— Touka pocu/Dew point
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lpototun
Prototype

MOJIynb, [ie i3 3aCTOCYBaHHAM po3pobneHoro web-10-
[aTKy, BidyaniayloTbcs Ta 36epiraloTbes B 6a3i AaHX.

OCHOBHI nepe.ary

Hu3bka BapTiCTb KOMMOHEHTIB, NPOCTOTA B 06CNYro-
BYBaHHi Ta MOHTaXY.

HYactHa nporpamuux 6i6nioTek, fKi BUKOPUCTOBY-
0TbCS ANS Bidyanisalii aHux, MatoTb BiAKPUTWIA KOA.
[MporpamHe 3a6e3neyeHHs, pO3pobIieHe Ans cepBep-
HOI 4aCTWUHW, NErko BCTAHOBMOETLCA HA GiNbLUICTb
onepauinHux cucTem.

CTaH 3axucry

IHTeNeKTyanbHOI BNACHOCTI

Beaytbca po60TM 3 0hOPMNEHHSA NATEHTHOI OKYMEH-
Tauii.

CTaH roTOBHOCTI

BuroToBsneHi Ta ycniliHO NPOX0AsTb BUNPOOGOBYBAaHHS
AeKinbka JoCnigHMX 3paskis.

are visualized and stored in a database via the deve-
loped web application.

Main
advantages

Low cost of components, ease of operation and instal-
lation. Some software libraries used to visualize data
are open source. Software designed for the server part
is easily installed on the vast majority of operating
systems.

Intellectual property

protection status
Patent documentation is being prepared.

Degree of

completion

Several prototypes have been manufactured and are
being successfully tested.



KATANTIISATOP-AKTUBATOP

PIOHHOTO MANMBA

CATALYST-ACTIVATOR OF LIQUID FUEL

[Tpn3Ha4eHHd Ta cdpepa 3acToCyBaHHS

Karanisatop-akTtuBaTop NpuU3Ha4YeHnit ans aktueawii
nasimBa Ha BXOAi B Kamepy 3ropaHHs [BMUTYHIB BHY-
TPILIHBOrO 3ropsiHHA 3 METOH MOKPALLEHHS TEXHiKO-
EKOHOMIYHIX 1 eKONOTiYHUX NOKA3HUKIB. [OTEHLiAHN-
MW KOPWUCTYBa4aMu € TPAHCMOPTHI W eHepreTuyHi
CTPYKTYpU VYKpaiHu, L0 BUKOPWUCTOBYIOTb [ABUIYHU

BHYTPILUHbOI0 3ropPsHHSA.

OCHOBHI TeXHI4YHiI XapaKTepUCTUKN

KOHCTpYKLis KaTanizaTopa-akTiBaTopa CKIaaaeTbecs 3
LUNIHAPUYHOTO KOpNycy 3i WTyLepamn BXofy i BUXO-
Ay, BCEPeMHi $SKOro pO3TallOBaHi LLOHANMEHLLIE

@inbtp i3 nopuctoro tutary, 0,3
MiKpOHa

porous titanium filter, 0.3 microns
CTEPXHEBI XiMiYHI KaTanisaropu (Tpu
BuN)

rod chemical catalysts (three types)
MifIHa CiTKa, MOKPUTA XJI0PUCTUM
nanagiem

copper mesh coated with

palladium chloride

TAONIETKY XIMIYHUX KATai3aTopiBs 3 LUT.
3 tablets of chemical catalysts.

Purpose and

SCcope

The catalyst-activator is designed to activate the
fuel at the entrance to the combustion chamber of
internal combustion engines in order to improve
the technical, economic and environmental perfor-
mance. Potential users are transport and energy
structures of Ukraine that use internal combustion
engines.

Main technical

characteristics

Structurally the catalyst-activator consists of a
cylindrical case with inlet and outlet fittings, inside
which there are honeycomb filters based on com-
positions of compounds of molybdenum, alumina,
silicon dioxide and spongy titanium and other com-
ponents of the compositions associated with the
surface of basalt fibers. Catalytic properties of acti-
ve fillers of honeycomb filters, the potential diffe-
rence between hydrocarbon ions and these fillers
leads to the rupture of hydrocarbon chains and
their grinding. There is a structural isomerization,
dehydrogenation and aromatization of fuel. Broken
links of these circuits have a high electrical poten-
tial and the cations formed thereby are more acti-
vely combined with oxygen, the ignition temperatu-
re of the fuel is reduced. As a result, the fuel in the
engine is burned more efficiently, and the amount
of harmful substances in the exhaust gas, such as
carbon monoxide and soot, is reduced. Experimen-
tal studies have shown that the hourly fuel con-
sumption, depending on the type of engine and the
location of the catalyst-activator, is reduced by 5
to 15%.

Main advantages

Compared with the known analogs, the presented des-
ign has the advantages of reducing the cost, activation
of the fuel begins immediately after the flow rate test
without using a constant-current source, thus its
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CTiNIbHUKOBI (DINIbTPK HA OCHOBI KOMMO3MLIIA 3i CNOJYK
MONiGAeHy, OKCUAy aNIlOMiHit0, LiOKCUAY KPEMHItO i
ry64aroro TUTaHy Ta iHLLi KOMMOHEHTU KOMMNO3ULHA, L0
3B’3aHi 3 MOBEPXHEK 6a3anbTOBUX BOJIOKOH. Katani-
TUYHI BNACTUBOCTI aKTUBHUX HAMOBHIOBAYIB CTiNbHNKO-
BMX (DINbTPIB, Pi3HWLA NOTEHLianis MK ioHaMu Byrne-
BOJHIB i LMW HANOBHIOBa4YaMu NPKU3BOAUTbL [0 pO3pU-
BY NaHLOriB BYrMEBOAHIB Ta iX NOApiGHeHHs. Binby-
BAETbCA CTPYKTYPHA i30Mepun3allid, AeriaporeHisadis i
apomarm3aauis nanbHoro. Po3ipBaHi 3B’A3KW LUX NaH-
LFOriB MatoTb NIABULLEHUA ENEKTPUYHMIA NoTeHuian 1
YTBOPEHi TaKUM Y1HOM KaTiOHW aKTUBHilLe 3’€OHYHOTb-
CH 3 KUCHEM, 3HKYETbCA Temreparypa 3anasntoBaHHs
nanbHOro. Y peaynorarti Big6yBaeTbCs Biflbll edEKTUB-
He 3ropaHHs nasibHOro B ABWIYHI, a KiNbKiCTb LUKiANN-
BWX PEYOBWH Y BUXOMHOMY rasi, TaKMX K OKcup
BYIMELt0 | CaXka, 3HKYETbCA. EKCnepuMeHTanbHi Aoc-
NiIXKEHHs nokKasanu, Lo NOroAWHHa BuTpara nanusa
3aNeXHO Bif TWMY ABUIYHA W MicLS BCTAHOBMEHHS
KaTtanisatopa-akTuearopa 3MeHWyeThes Bif 5 1o 15%.

OCHOBHI nepesary

[TopiBHAHO 3 BiJOMUMM aHanoramMu npeacTaBfieHa
KOHCTPYKLiA Mae mepesaru, L0 NonsratTb y 3MeH-
LUeHHi co6iBapToCTi (He 6iNbllie 04HOro 671aropoaHo-
ro Mmetany), akTuBalif nanuBa MNOYMHAETHCA MiCNS
nponueK oapasy 6e3 3aCTOCYBaHHA MKepena nocTii-
HOrO CTPYMY, TaKUM HYWUHOM MOro 06KaTyBaHHA 3HA4YHO
MEHLLIE 32 4acOM NOPIBHAHO 3 aHanoramu. B asiauin-
HOMY BapiaHTi nepen6adac HasABHICTb KPULLIKK, KpaHy
3NUBY NanvBa, NepenyckHOro Knanaxy Ta curHanisa-
TOpa nepenaay TUCKY.

CtaH 3axucry

IHTeNeKTyanbHoI BNACHOCTI

OTpumaHo 1 naTeHT YKpaiHW Ha KOPMCHY MoJenb i
cepTuduikar npo TUnoBe CXBaseHHS.

3aTpedyBaHiCTb HA PUHKY

Ha ueil 4ac cnoxuayem npencTasfieHoi NPOAyKLUil €
He3Ha4yHa KiNbKiCTb BNIaCHMKIB aBTOMOGINiB. [licns
N0BeIeHHs PO3P06KM 10 BUMOT BiAMOBIAHOI ranysi 1a
NOroKeHHS 3 PO3PO6HNKaMK TPAHCMOPTHUX 3ac06iB
Lie MOXYTb 6yTI K cami pO3POBHMKN, TaK i ekcnnya-
TAHTU TPAHCMOPTHUX 3ac06iB.

CTaH roToBHOCTI PO3PO6KY

BuroTtosrnieHi i ycniWwHO MPOXOAATb BUMPOOYBAHHS
NEeKifNbKa OoCnigHUX 3paskis..

running-in takes much less time compared to ana-
logs. In the aviation version, it provides a cover, a fuel
drain valve, a bypass valve and a differential pressure
indicator.

Intellectual property

protection status

One patent of Ukraine for the utility model and a type
approval certificate were received.

Market demand

Currently, the consumers of the presented product are
a small number of car owners. The number of consu-
mers can be increased after agreement with the deve-
lopers of vehicles and adjusting the construction to
the requirements of the relevant branch.

Degree of completion

Several prototypes have been manufactured and suc-
cessfully tested.
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GDPR-CUCTEMA OUIHHOBAHHA HETATUBHIX
HACJTIAKIB BIA BUTOKY NEPCOHAJIbHWX

OAHNX «GDPR FINES»

GDPR-SYSTEM FOR EVALUATION OF NEGATIVE
CONSEQUENCES OF PERSONAL DATA LEAKAGE

'GDPR FINES'

[Tpn3Ha4eHHsa Ta cdpepa

3aCTOCYBAHHA

Cuctema ouiHtoBaHHs «GDPR fines» npusHayeHa Ans
3aCTOCYBAHHS Mifl Yac BUPILLEHHS TaKUX 3aBAaHb: OMiA-
CYBAHHS OCHOBHMX MONOXEHb Y KOMMaHI, L0 He Biano-
BigalTb Hopmam PernameHty GDPR; oOUiHtOBaHHS
iHPaCTPYKTYpn KOMMAHIi 3 BMSBIEHHS MOPYLUIEHb B
onpautoBaHHi MepCoHaNbHUX AAHUX CMiBPOOGITHUKIB
Ta/ab0 KNieHTIB; OLHOBAHHSA NOTEHLIHOMO 36MTKY KOM-
MaHii y pasi HeBiAnoBiAHOCTI OCHOBHUM MOMOXEHHAM
PernamenTy GDPR. IMOTEHLAHNMM KOPUCTYBa4amm po3-
POBNIEHOr0 MPOrpPamMHOro 3a6e3neyeHHs € 3aKOpPOHHI Ta
yKpaiHcbki komnaHii (Small, Middle, Large Enterprise),
LLI0 ONpaLbOBYOTb NEPCOHANbHI AaHi rpomaasH €C.

OCHOBHi XapakTepuCTMKM,

CYTb PO3P0O6KHK

GDPR-cuctema oLiHOBaHHSA HEraTUBHWUX HachigKiB Bif
BUTOKY NnepcoHanbHKUX aaHux «GDPR fines» € npuHuu-
MOBO HOBOK PO3POOKOHD B OLLIHOBAHHI NOPYLLUEHb KOM-
naHieto HopM 3 06pP06MEHHS NEPCOHANBbHIX AAHUX rPO-
maasH €C signosigHo PernameHTy GDPR. lNporpamHe
3a6e3mneyeHHs cucTemn po3po6reHo Ha MOBI nporpa-
MyBaHHs G#, L0 pOBUTb 11010 rHYYKUM Y BUKOPUCTAH-
Hi i MOXXe BMpOBamKYBATUCS B 3aTBEPPKEHi Bi3Hec-
NpoLecn KOMNaHii Ans NpoBefieHHN PerynsapHux nepe-
BiPOK CBOET BHYTPILUHbOT IHPPACTPYKTYpK Ta OTPUMaH-
HSl PEKOMEHJALLIN 3 YCYHEHHS MOTEHLIAHNX NMOpYLIEHb
Nig yac 06pOONEHHS NePCOHaNbHUX JaHWX rPOMafsH
YkpaiHn Ta €C. Po3pobneHe pilleHHst 3aCHOBaHe Ha
4OTUPbLOX (byHKLiOHanax. Ha mepuiomy — ayautopy
KOMMNaHii NoTpi6bHO BMOGPATK NOTEHLiHWIA piBEHb NOPY-
LUeHHs BignosigHo Ao Pernamenty GDPR. Ha gpyromy
— ay[auTOop YKa3ye OCHOBHI BiZOMOCTI NP0 KOMMaHilo,
ayauT IKOi NPoBOAUTLCA. Ha TpeTbOMYy — ayauTop OLi-

Purpose and scope

The GDPR fines evaluation system is designed to be
used in solving the following tasks: description of the
main provisions in the company that do not comply
with the norms of the GDPR Regulations; assessment
of the company’s infrastructure to identify violations
in processing of personal data of employees and / or
customers; assessment of the potential loss of the
company in case of non-compliance with the main
provisions of the GDPR. Potential users of the develo-
ped software are foreign and Ukrainian companies
(small, medium, large enterprises) that process per-
sonal data of EU citizens.

General characteristics. Concept of

the development

GDPR-system for assessing the negative consequen-
ces of personal data leakage "GDPR fines" is a funda-
mentally new development in the assessment of vio-
lations by the company of the rules for processing
personal data of EU citizens in accordance with the
GDPR. The system software is developed in the C #
programming language, which makes it flexible in
use and it can be introduced into the company’s
approved business processes to conduct regular
inspections of its internal infrastructure and obtain
recommendations to eliminate potential violations in
processing personal data of Ukrainian and EU citiz-
ens. The developed solution is based on four functio-
nalities. First, the company’s auditor needs to select
the potential level of breach in accordance with the
GDPR. Second, the auditor indicates the basic infor-
mation about the company being audited. Third, the
auditor evaluates the company’s infrastructure by
means of a questionnaire in accordance with the
rules of the GDPR. The latter functionality allows the
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HIOE iHOpPaCTPYKTYpy KOM-
NnaHii Ha OCHOBI OMUTYBasb-
HUKa BiANOBIAHO [0 HOPM
Pernamenty GDPR. OcTan- & “oiiis
HIM (DYHKUiOHAN OO3BONSE &
ayauTopy OTpUmar 3BIT3 Cusma oprcr
pekomeHAauiaMu no npo- g ety
BEeJEHOMY ayauTy i3 3a3Ha-
YEHHAM MaKCMManbHO

MOXNBOro Ta 06paxoBa-

HOro 36WUTKY KOMNaHii y

laeHTugikaLia
nianpuercTea

ey

8%

3anuTaHHA

MopyweHHs pernameHTy EC No 3axMCTy NEPCOHANLHNUX AaHWUX

3acTocyBaHHA aAMIHICTPATHBHOIO WTpathy cymoto Ao 10 000 000 espo abo, y Bunaaky
nianpuemcTea, A0 2% BiA 3arantHoro rNeGansHoro pivHOro obiry 3a nonepeaHin diHa
HCOBWN DIK, 3a71eXHO Bifl TOTO, AKa CYMa € BHLLOK

(a) cneumdika, cTynitb TAXKOCT | TPUBANICTL NOPYIWEHH:, 3BaXAI04K Ha Ce-
umnchiky, 0Bcar 4m LiNb BIANOBIAHONO ONPaLIOBaHHA, @ TAKOX KUILKICTL cyB'e-
KTiB [iaHuX, AKi 3a3HanM BIUMBY, | PiBeHb WKOAM, 3anoQiAHOT iM.

auditor to obtain
a report with
recommenda-
tions for the
audit, indicating
the maximum
possible  and
calculated loss
of the company
in case of failure
to correct the

[ P

Ouixka macwraby 36uTky

Mpo nianpuemcreo:
Hassa nianpueMcTsa: GGGG

Hoxin nianpuemcrea: 500 000 000 €

LiACHKEA 36UTOK: 875000€

MakcumanbHo Moxnmeni 36utok: 10 000 000 €

Bianosias PexkomeHaauil

pasi HeBWMNpPaBNEHHs BUS-
BJIEHWUX HEBIANOBIAHOCTE
B OMpaltoBaHHi Mepco-
HaNbHUX JaHKX.

1. KnacudpicaLis STpaqeHyx faHX

o hir

HAY. kavenpa BIT.
Bi npasa samuied, 2019

[TopiBHAHHSA 3i CBITOBMMM aHanoramm,

OCHOBHI nepeBarn po3pooku

Ynepuie 3anponoHOBaHO CUCTEMY OLLiHIOBAHHS Hera-
TUBHUX HACNIOKIB Bif BUTOKY MePCOHaNbHWUX OaHUX,
fKa 32 [0MOMOrol po3po6neHnx HOBUX MpaBun OLLi-
HIOBAHHS, PO3CitoBaHHS 6aniB i BU3HA4YEHUX PEKOMEH-
Jlauiil 4o3BoNseE nigpaxysatit MOXIIMBUIN 36UTOK KOM-
naHii Ta nonepeanT NOro nosiBy 3a paxyHOK HafaHHA
YiTKUX PEKOMEHAALIA 3 MOXITMBUMM BUNPABMNEHHAMM
BUSIBIIEHWUX HELONIKIB IHCPPaCTPYKTYpM.

CTaH 0XopoHK

IHTeNeKTyanbHoI BNACHOCTI

OTtpumaHo 1 cBigoUTBO YKpaiHM Mpo peecTpauito
aBTOpCbKOro npaesa Ha TBip Ne 96927 Komm'toTepHa
nporpama «[1porpamHmnii Moay/Nb OLiHKM HEeraTMBHUX
HACNIAKiB Bif BUTOKY NEPCOHANbHUX AAHNX».

3aTpedyBaHiCTb HA PUHKY

I3 BBeAeHHAM PernameHty GDPR wopo 3axucty
MepcoHaNibHUX  [JaHWX JaHa CcucTemMa MOXe
BMKOPMCTOBYBATUCA B MPAKTUYHUX 3aBOAHHAX Ta
Oi3Hec-npouecax KOMMaHin  ans  BU3HAYEHHA
KPUTUYHMX MiCUb B iH(DPACTPYKTYPI i 06YMCNEHHS
MOXJ/INBOr0 WTPady, AKUA MOTEHLINHO MOXe 6yTu

OTPMMAHO Y pasi NOro NopyLUEHHS.

CTaH roToBHOCTI PO3PO6KY

Po3po6neHHs nporpamMHoro 3abeaneyeHHs 3aBepLUeHe
Ta NPOBOANTLCA TECTYBAHHA HA AeKinbkox Large Enter-
prise 3aMOBHUKaxX-KOMNAHiAX A NMOKPALLEHHS TOYHO-
CTi METOZIB OLliHIOBAHHSA i OTPUMYBaHMX PEKOMEHALil
3 YCYHEHHS BUABNEHNX nopyLlleHb PernameHty GDPR.

2 MpoTAXHICTS NOpyweHHA

3 KinkkicTh NINCTHAXNANUY CVA EKTIR <1000

identified incon-
sistencies in the
processing  of
personal data.

My6niuxa 30IACHIOBATY NepioUHY
- I iHBEHTR|
o

<1 TwxaeHs

v

MRARONUTI FAXONK NOR'ARAH

Comparison with similar
systems of the global market.

Main advantages

For the first time, a system for assessing negative
consequences of personal data leakage has been pro-
posed, which, with the help of new evaluation rules,
scoring and recommendations, allows to clearly iden-
tify possible damage to the company and prevent it by
providing clear recommendations with possible cor-
rections of identified infrastructure deficiencies.

Intellectual property

protection status

A certificate of Ukraine for copyright registration for
the work Ne 96927 Computer program "Software
module for assessing the negative consequences of
personal data leakage" was received.

Market

demand

Upon adopting the General Data Protection Regulation
(GDPR), the system can be used in practical tasks and
business processes of companies to identify critical
spots in the infrastructure and calculate sums of possi-
ble fines, which can be imposed in case of its violation.

Degree of completion

The software development has been completed and it
is being tested on several Large Enterprise customers
in order to improve the accuracy of assessment
methods and recommendations to address identified
violations of the GDPR.
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NPUKNALHA CUCTEMA OLIHFOBAHHSA
PN3WKIB IHGOPMAL|INHOI BE3MEKW

APPLIED INFORMATION SECURITY
RISK ASSESSMENT SYSTEM

[lpn3Ha4eHHs Ta cdpepa

3aCTOCYBaHHS
lMpuknagHa cuctema OLiHIOBAHHA PU3NKIB iHGopma-
LiNHOT 6e3nekun, sika BUKOPUCTOBYE 3HaveHHA CVSS
(Bepcin 2.0 Ta 3.0) nokasHWKiB, NpeaCTaBNIEHNX Y Bif-
NOBIJHNX 6a3ax LaHUX (fK anbTepHaTMBa OLHOK eKc-
nepTiB), Aa€ 3MOTY 3AiliCHIOBATA KOHTPO/b Ta NPOBO-
AUTY OLIHIOBAHHA PU3MKIB iHDOPMALINHOI CUCTEMU,
BK/OYHO i B PeXUMi peanbHOro 4Yacy 6e3 3anyyeHHs
eKCMepTiB BiANOBIAHOT NPeaMEeTHOI ranysi 1 Moxe
BUKOPWUCTOBYBATUCA Mif 4ac noOYAOBM CUCTEM
MEHeDKMEHTY iH(DOpMaLLiNHOI 6e3nekn, KOMMekc-
HUX CMCTEM 3axXUCTy iHCpopMaLii TOLLO.

OCHOBHi XapaKTepuCTUKH,

CYTb PO3P0OO6KM

Lls npuknagHa nporpamHa mMofenb CUCTEMM OLiHIO-
BaHHA PU3NKIB, Y AKIA LOCATHYTA BMCOKA iHTerpawis
(PyHKLIOHANBHUX MOXUBOCTEN, afanTUBHICTb, MHYY-
KIiCTb | 3PYYHICTb Ti BUKOPUCTAHHA N8 eDEKTUBHOIO
BMPILUEHHS BiANOBIAHWX 3aBfaHb OLIHIOBAHHSA PU3N-
KiB SIK B [IeTEPMiHOBAHOMY, TaK i B HE4iTKOMY, cnabo-
hopmanizoBaHOMyY OOBKiNi 3 MOXNUBICTHO (DYHKLO-
HYBAHHS B PEXMMi PeanbHOro 4Yacy 3a paxyHoK BUKO-
pucTaHHs 6asm ypasnusocten NVD (National Vulnera-
bility Database) NIST.

[TOpiBHAHHSA 3i CBITOBUMUY
aHanoramu, 0CHOBHI nepesary

PO3pP06KK

CbOroHi icHye LUMPOKWIA CNEKTP 3aC06iB OLLiHIOBAHHS
pusukis (OP), npenctaBneHux MeTOAUYHUM, NPO-
rpaMHUM T2 iHWMM 3a6e3nedeHHsM. [ig vac ix Bu6o-
py i po3po6sieHHs nepes (haxiBUAMN BUHNKAE HU3KA
MUTaHb, MOB’A3aHWUX 3 BU3HAYEHHAM MO4ATKOBMUX
Benin4uH ansg OP, 3aknageHux y cuctemy maremartiy-

Purpose and

Scope

The applied information security risk assessment
system, which uses the CVSS values (versions 2.0 and
3.0) of the indicators presented in the relevant databa-
ses (as an alternative to expert assessments), allows
monitoring and risk assessment of information
system, including real-time mode operation without
involvement of experts in the relevant subject area and
can be used in the construction of information securi-
ty management systems, comprehensive information
security systems, etc.

General characteristics.

Concept of the development

This applied software model of risk assessment
system, which achieves high integration of functiona-
lity, adaptability, flexibility and ease of use, is able to
effectively solve the relevant problems of risk asses-
sment in both deterministic and fuzzy, poorly forma-
lized environment with the ability to operate in real
time using the NVD (National Vulnerability Database)
NIST.

Comparison with similar
systems of the global market.

Main advantages

Today, there is a wide range of risk assessment tools
(RAs), which are represented by methodological, pro-
gram and other software. When selecting and develo-
ping them, experts have a number of questions rela-
ted to determining the initial values for RA, embedded
in the system by mathematical apparatus, cyber envi-
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HUM anapatom, KibepLoBKiNnaM, y AKOMY 3LiNCHI0-
€TbCS OLIHIOBAHHSA, YaCOBMMUN MeXamMu 4N peanisadii
OP, MOXnuBICTIO aaanTadii cUCTeMU 40 BUMOT KOpPU-
CTyBaya TOLIO. Y 3a3Ha4yeHuUx 3acobax, sk Npaswuno,
3aKNaileH0 BUKOPMCTAHHS CTATUCTUYHUX AAHWUX Mpo
iHLUMOEHTK, MOB’A3aHi 3 NOpYLUEHHAM 6e3neKn pecyp-
CiB iH(popMaLiHMX cuctem. Ane Chif 3ayBaXXuTH, LLLO
HallioHanbHa HOpPMATWBHO-NpaBoBa 6a3a Ha [epXKas-
HOMY PiBHi He cnpuse NigNpUeMCTBam Ta YCTaHOBaM
3a6e3neyyBatit eEKTUBHUA NPOLEC 300py TaKumx
AaHux. Lle neBHUM YMHOM O0OMEXYE MOXIIMBOCTI
BWKOPUCTAHHS BIiANOBIAHMX HasBHMX 3aco6iB OP.
TakoX Ha npakTuui 4acTo BMHMKAKOTL CUTyalii, 3a
AKX HeoOXigHO peanizoByBaTh i onepatusHe OP y
PEXWUMi peanbHOro Yacy 6e3 3anyvyeHHst 3a3Ha4eHUX
eKCrnepTiB, a JOCTYNHI METOAM 1 3aC06W OLLiHIOBAHHS
He [alTb Takoi MOXNKUBOCTI. Po3pobneHa cuctema
MOXe peani3oByBaTit 0G4UCIIEHHS B PEXUMI KMieHTa
rno6anbHOi Mepexi, BUKOPUCTOBYHOYM nig vac OP
3Ha4YeHHSA NMOKa3HWKIB 3arpo3 Ta ypasnuBoCTeil 6asu
panmx NVD. Cnig 3a3HayuTi, WO NpeacTaBneHa
cuctema OP MoXXe, HanpuKnag, BUKOPUCTOBYBATUCA
1K PO3LLMPIOBAY (DYHKLOHANBHUX MOXNUBOCTEN Bif-
NOBIAHNX 064KCIIOBANBLHMX 3ac06iB Yy BUrNAAi Npo-
rpamHoro 3acoby «PU3NK-KANbKYIIATOP» pns
(PyHKLIOHYBaHHSA B PEXUMi peanibHOro 4yacy 3 BUKOpu-
CTaHHAM Mepexi Internet.

CTaH 0XopoHK

IHTENEeKTYyanbHOi BNACHOCTI
Pesynbtatn ony6nikoBaHO B MOHOrpadisix Ta Hayko-
BMX CTATTAX (Y TOMY 4Yncni B 6a3i faHux Scopus).

3aTpedyBaHiCTb HA PUHKY

Lls nporpamHa MOAenb MOXe BUKOPWUCTOBYBATUCS
ANS MOCTIAHOrO MOHITOPUHIY 3MiHW CTaHy 6e3Mneku
KibepnpocTopy B OpraHisauiax 6ynb-akoi dopmu
B/TACHOCTI, a TaKOX Nif Yac no6ymoBn CUCTEM MeHea-
XMEHTY iH(OpMaLiiiHOT 6e3MeKkn, KOMMNEKCHUX
cucTem 3axucty iHdpopmauii Ta iHopmaLinHOro
ayanTy.

CTaH rotoBHOCTI PO3p006KM

Po3po6neHo TecToBy NporpamMHy Mofefib 3 BUKOPU-
CTaHHA 06’€KTHO-OPIEHTOBAHOT MOBW NPOrpamyBaHHA
C++.

ronment in which the evaluation is carried out, time
limits for implementation of RA, the ability to adapt
the system to user requirements. These tools, as a
rule, include the use of statistics on incidents related
to the violation of the security of information systems
resources. However, it should be noted that the natio-
nal legal framework at the state level does not help
enterprises and institutions to ensure an effective
process of collecting such data. This in some way
limits the possibilities of using the relevant existing
means of RA. Moreover, in practice, there are often
situations in which it is necessary to implement ope-
rational RA in real time without involvement of these
experts and available methods and tools of evaluation
do not provide such opportunity. The developed
system can perform calculations in client network
mode of the global network using the values of indi-
cators of threats and vulnerabilities of the NVD data-
base. It should be noted that the presented RA system
could, for instance, be used as an extender of the fun-
ctionality of the respective computing tools in the
form of software "RISK-CALCULATOR" for real-time
operation using the Internet.

Intellectual property

protection status

The results have been published in monographs and
scientific articles (including those of the Scopus data-
base).

Market

demand

This software model can be used for continuous
monitoring of changes in the security of cyberspace in
organizations of any form of ownership, as well as in
the construction of information security management
systems, comprehensive information security
systems and information audit.

Degree of

completion
A test program model using the object-oriented C ++
programming language has been developed.
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NPUKJTAOHA CUCTEMA
BUABJTEHHA AHOMAINA

APPLIED ANOMALY
DETECTION SYSTEM

[lpn3Ha4eHHs Ta cdepa 3aCTOCYBaHHS

MpuknagHa cucTeMa BUSIBIIEHHS aHOManin, fika 3a
paxyHoK 6a3 AaHux KibepaTak, npasui Ta €TasioHIB
[03BONAE PO3WMPUTM (PYHKLIOHAMBHI  MOXMNBOCTI
CY4aCHWX CUCTEM BMSBIEHHS BTOPrHeHb Ta aBTOMATU-
3yBaTi MNpouec (DOpMyBaHHA €TasiOHIB napameTpiB
ONs OeTeKTYBaHHA aHOMasbHOro CTaHy B Kibepaos-
Kifini 3a BU3HAYEHWUN NPOMIXKOK Hacy.

OCHOBHi XapakTepucTUKM,

CYTb PO3P0O06KM

Lis npuknagHa cuctema BUSIBNIEHHS aHOManiii, po3po-
6neHa 3 BUKOPMCTaHHAM 06a30BOr0 anropuTMy Ta
HU3KW npoueayp (KOHCTPYOBAHHA KOOPAMHATHOI
CiTKM; iHiLjiani3auii BeNWYMH Ha OCHOBI Habopy 6a3
AaHuX Ta MoAayniB; rpadpiyHoro dhopmyBaHHs napame-
TPiB; MOLWYKY CRiNIbHUX TOYOK BiANOBIAHO 6a30BUX
npasun Ta rpadivyHoi iHTepnpeTauii pesynsraty) ans
BUSIBIIEHHS aHOMAJIbHUX CTaHiB, MOPOMKEHNX Kibepa-
Takamy B cfnabodgpopmaniaoBaHoMy KibepAoBKini,
MOXEe BUKOPUCTOBYBATMUCb aBTOHOMHO 260 K PO3LUN-
ploBayY (PYHKLIOHANbHUX MOXITMBOCTEN CYy4aCHUX
CWUCTEM BUSABSIEHHS BTOPTHEHb.

[1OPIBHAHHA 31 CBITOBUMMW aHanoramu,

OCHOBHI nepeBarn po3pooKu

3pOCTaHHA CKNAAHOCTI anapaTHO-NporpaMHuMX 3aco-
6iB Ta HasBHi HeJONiKK cyvacHux IT npu3BoasaTb [0
Y0CKOHaNEHHA KibepaTak. HeobxiaHO 3a3Ha4uUTw, L0
HecaHKLioOHOBaHi Aii Ha pecypcn iHGopMaUiiHNX
CUCTEM 3MINCHIOTb BNKB i HA KibepaoBKins, nopo-
IDKYH04M B HbOMY, SIK HACNI[OK, NeBHi aHoManii. Take
CepefloBuULLE 3a3BUYail FETEPOreHHE, HEYITKO BU3Ha-
YeHe, a AN15 BUPILLEHHS 3aBaHb BUSBNEHHS Kibepa-
TaK, AKi YTBOPWUAW aHoManii B LbOMY CepeoBuLLi,
HeoOXigHi BignoBigHi 3aco6u. Taki 3aco6u MOBWHHI
YMOXBIHOBATI BUSBNEHHS BTOPTHEHb 32 MHOXW-
HOK PI3HMX XapaKTepPHUX 03HAK, YKITHOHa0uK iX auHa-
Mi4HY CKNafoBY, SIKa KOHTPOMOETLCS B PeasibHOMY

Purpose and

Scope

Applied anomaly detection system, which, utilizing
cyber attack databases, rules and standards, allows to
expand the functionality of modern systems for detec-
ting intrusions and automate the process of forming
parameter standards to detect anomalous states in the
cyber environment in a specified period of time.

General characteristics.

Concept of the development

This anomaly detection system, developed using a
basic algorithm and a number of procedures (coor-
dinate grid construction; initialization of values
based on a set of databases and modules; graphical
formation of parameters; search for common points
according to basic rules and graphical interpreta-
tion of the result) to detect anomalous states caus-
ed by cyberattacks in a weakly formalized cyber
environment, can be used autonomously or as an
extender of functionality of modern intrusion detec-
tion systems.

Comparison with similar
systems of the global market.

Main advantages

The increasing complexity of hardware and softwa-
re and the existing shortcomings of modern IT lead
to elaborate cyberattacks. It should be noted that
unauthorized actions on the resources of informati-
on systems affect a cyber environment, causing cer-
tain anomalies as a consequence. Such an environ-
ment is usually heterogeneous, vaguely defined and
appropriate tools are needed to solve the problem of
detecting cyberattacks that have formed anomalies
in this environment. Such tools should be able to
detect intrusions based on a variety of different cha-
racteristics including their dynamic component,
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pexxumi yacy. Po3pobneHa npuknagHa cuctema Bus-
BJIEHHS KibepaTak 3a paxyHOK MNpouefyp BU3HAYEHHA
PiBHA aHOManbHOr0 CTaHy, XapakTepHOro BMJIMBY
MeBHOro Tuny Kibeparak y cnabodyopmaniaoBaHoMy
HEYITKOMY CepefoBuLLi [103BOJIE B peanbHOMY Haci
e(PeKTUBHO BUABNATU HECWUrHATYPHI Ta HOBI TUMK
Kibepartak, a TakoX 3arpo3mn HynbOBOro AHS, L0 CTa-
BWTb Ti MOPAL 3 KPALMMN CBITOBUMI aHanoramu.

CTaH OXOPOHM iHTENEKTYyaNbHOI

B/TACHOCTI

Pesynbtati ony6nikoBaHo B MOHOrpadisx, HayKoBux
cTatTTaX (y TOMy Yucni B 6a3i AaHux Scopus) Ta aBTop-
CbKNX CBiIOLTBAX.

3aTpedyBaHiCTb HA PUHKY

[laHa nporpamHa cuctemMa MOXe BUKOPMCTOBYBATUCH
AN no6yaoBM NPOrpamHuUX Mofynie BUABNEHHS aHO-
MalibHUX CTaHiB, SIKi MOXYTb 3aCTOCOBYBaTMCS aBTO-
HOMHO a60 fK PO3LWMPIOBaYi PYHKLIOHANIbHUX MOXIIN-
BOCTEM Cy4aCHUX CUCTEM BUSIBIIEHHS BTOPTHEHb.

CTaH roToBHOCTI PO3PO6KY

P03po6neHo TeCTOBY NporpamHy CUCTEMY 3 BUKOPU-
CTaHHAM 00’€KTHO-OPiEHTOBAHOI MOBMW NPOrpamyBaH-
HS C++.

E& Nporpanunii mogyne dopriysarns eranaris napamerpis 41 CHCTEM BUABAEHHA aHOMANTA
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which is monitored in real time. Developed applica-
tion system for detecting cyberattacks through pro-
cedures that determine the level of anomalous state,
the common effect of a certain type of cyberattacks
in a weakly formalized fuzzy environment, allows
effective real-time detection of non-signature
attacks as well as new types of cyberattacks and
zero-day threats, which puts it on a par with the best
world analogues.

Intellectual property

protection status

The results have been published in monographs, sci-
entific articles (including those of the Scopus databa-
se) and copyright certificates.

Market demand

This software system can be used to build software
modules for detecting anomalous states, which can be
used autonomously or as extenders of the functionali-
ty of modern intrusion detection systems.

Degree of completion

A test software system has been developed using the
object-oriented C ++ programming language.
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IpaghiyHe BigoOPaXeHHs aHOMasIbHOrO CTaHy, yTBOPEHOro atakyroyum SP-cepesosuiiiem (CA*S) B MOMeHT Yacy Tr.
Graphical representation of the anomalous state caused by attacking SP environment (CA*f) at the time Tr.
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CUCTEMA OLIHKOBAHHA LLKOLK
B PASI BUTOKY OEP>XXABHOI TACMHIAL

DAMAGE ASSESSMENT SYSTEM IN CASE OF
LEAKS OF STATE SECRETS

[pn3Ha4eHHs

Ta cgpepa 3aCTOCYBaAHHS

PospobrneHo «Cuctema aHanisy i OLIHKU BENMYUHM
MOXNMBOI LLUKOAW HaLiOHANbHIA 6e3neLi Aepxasn Y
Cchepi OXOPOHU [epXKaBHOI TAEMHULI», LU0 € NPOrpam-
HUM 3aCTOCYHKOM [NS1 BUKOPUCTaHHS EKCMepTHUMM
KOMICIiIMW Ta AePXKaBHUMI eKCrepTamm 3 NUTaHb TaeEM-
HuUb (JET) y npoueci npoBefeHHs eKCnepTHOr0 OLiHI0-
BaHHS 3a NpOLIelypOL0 BifHECEHHS BiIOMOCTEi 10 aep-
)KaBHOI TAEMHUL 3i BCTAHOBJIEHHAM CTYNEHS iX CEKpeT-
HOCTI LLIAXOM BU3HAYeHHS Ta 06rPYHTYBAHHA BENINHUHN
MOX/MBOI LUKOAW YKpaiHi y pasi BUTOKY AEp>XaBHOI
Taemuuui (OT). Lig cuctema Moxke BUKOPUCTOBYBATUCS
Mig 4Yac nNpoBefeHHS CyaoBOI eKcnepTuan 3i BCTaHO-
BNIEHHS PO3MIipY HaHeCeHUX 36UTKIB HaLjioHambHii 6e3-
neui YkpaiHm y pasi posronoweHHs [T abo BTpatu
marepianbHuUX HOCIiB cekpeTHoi iHdopmauii (MHCI).

OCHOBHi XapakTepucTuKM,

CYTb PO3pP0O6KM

Cuctema nepenbadvae iCHyBaHHS MOYATKOBMX (BXif-
HUX) [LAHWUX: iHiLiaTOp MPOBEAEHHS eKcnepTuau (-
Cy0’eKT peXXUMHO-CeKpeTHOI gianbHocTi (CPCL), AET,
cya Touwo); Homep ctatTi 3BMT, BIAHOCHO AKNX Biaby-
nocs NopyLLIeHHs 3 BU3HA4YEHOH KBanidikallieto (pos-
FOJIOLLIEHHS 41 BTpaTa); KOPOTKUA 3MICT BiZOMOCTEH,
o craHoBnATh OT Ta ccpepa ix 3aCTOCYBAHHSA; 06’ EKT
BiZIOMOCTE: HOMep, ONUC i CKIafoBa 4YacTuHa 06’eK-
12 (CH0), «nuToma Bara» y 6anax; CyKynHicTb CeKpeT-
HOi iHcbopMmauii, o 3a6e3nedye 06’ekT LT, HasABHi i
umpkyniotoTe B CPC[; nata 3acekpedyBaHHs MHCI
a00 BigHeceHHa BigomocTen o OT (piweHHa OET);
fata iHQOPMYBaHHS PEXUMHO-CEKPETHOro OpraHy
NpPO MOPYLLEHHA PEXUMY CEKPETHOCTI; 06CArN (iHaH-
cyBaHHs 3axonis OT 3a nepioa 36epiraHHs Ta ak-

Purpose and

SCcope

"System for analysis and assessment of possible harm
to national security in the field of state secrets" has
been developed. It is a software application for use by
expert commissions and state experts on secrets
(SES) in the process of expert evaluation by the pro-
cedure of assigning information to state secrets the
degree of their confidentiality by determining and jus-
tifying the magnitude of possible harm to Ukraine in
the event of leakage of a state secret (SS). This
system can be used during a forensic examination to
determine the amount of damage to the national secu-
rity of Ukraine in the event of disclosure of SS or loss
of material media of classified information (MMCI).

General characteristics.
Concept of the

development

The system entails the existence of initial (input) data:
the initiator of assessment (subject of regime-secret
activity (SRSA), SES, court, etc.); the number of the
article of the Summary of data which constitute state
secrets (SDCSS) in respect thereof a violation with
certain qualification (disclosure or loss) occurred;
summary of information that constitutes SSs and their
scope; object of data: number, description and com-
ponent part of the object (CPQ), "specific weight" in
points; the set of classified information that provides
the object of SS, available and circulating in the SRSA;
date of classification by the Ministry of Emergency
Situations or referring the information to SS (SES
decision); the date of informing the regime-secret
body about the violation of secrecy regime; volumes
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TU4HOI cxopoHHocTi OT uym MHCI; BigomocTi npo
JIOCTOBIPHICTb, aKTyaNlbHICTb Ta NOBHOTY BiAOMOCTEI,
wo craHoenath OT. Ha ocHOBI MeTo4oNOrii CUHTE3Y
CUCTEMA, MalyM BXiAHI [aHi, pO3paxoBye: PiBeHb
3HKEHHS BUKopucTaHHa CHO; KoedilieHT eddeKTnB-
HOCTi (hyHKLiOHyBaHHsA cuctemn OLT; KinbKicHy Benu-
YUHY eKOHOMIYHOT LWKogM (36UTKY) Ta iHLLIOTO THAXKO-
O Hacnigky HauioHanbHiN 6e3neLi aepKasi.

[TopiBHSAHHSA 3i CBITOBMMM aHanoramm,

OCHOBHI NnepeBarn po3pooKu

YnepLue 3anponoHOBAHO CUCTEMY OLIIHKOBAHHS LLKOAM
y pasi BUTOKY [lep>XaBHOi TaeMHWL, fika 3a L0nomo-
FOK iCHYHYMX 3ac006iB, MOJeNel, METO/iB Ta PO3p0-
6neHoi MeTodosorii CUHTE3Yy [03BONAE BU3HAYMTU
PO3Mip HaHeCeHOro 36uUTKy (BTpaT) Aep)asi i iHLWINA
TSKKWIA HACNiJOK HauioHanbHi 6e3neui YkpaiHu y
pasi poaronowenHs AT a6o sTpaty MHGI.

CTaH 0xopoHu

IHTeNeKTyanbHoi BNACHOCTI
OTtpumaHo ofHe cBigouUTBO YKpaiHu npo peectpadito
aBTOPCbKOro npasa Ha TBip Ne 48712 Komn'toTepHa
nporpama «GCuctema aHaniay i OLIHKW BENNYUHK
MOXXNUBOT LUKOAW HaLioHanbHin 6e3newi aep»xasu y
chepi OXOPOHN ePXKABHOI TAEMHULLI».

3aTpebyBaHiCcTb

Had PUHKY

Cnctema OUiHIOBaHHA WKOAM B pasi BUTOKY LepXXaBHOi
TaEMHWLL MOXe BWKOPUCTOBYBATMCS BiANOBIAHUMU
EKCMEPTHUMI KOMICISIMU Ta AepXKaBHUMI eKcrepTamu
3 NUTaHb TAEMHULb, CreLianbHUMK crnyx6amm (Bigom-
CTBAaMM), opraHamu AepX<aBHOi Bnaaw, MiHicTepcTBa-
MW, YCTaHOBaMM, MigNpUEMCTBAMMW, OpraHisauismu
TOLLO, L0 NPOBaAATL ab0 NNaHyTb NPOBAAUTY Aisiflb-
HiCTb, NOB’A3aHY 3 [1eP>XaBHOK TAEMHULEH).

CTaH roTOBHOCTI

PO3P06OKK

Po3po6neHo TecToBy MporpamMHy MofeSib 3 BUKOPU-
CTaHHsA 06’€KTHO-OPIEHTOBAHOI MOBW MPOrpamyBaHHs
Delphi.

of financing of SSP measures for the period of stora-
ge and actual safety of SS or MMCI; information on
the reliability, relevance and completeness of the data
that makes up the SS. Based on the synthesis metho-
dology, the system, having the input data, calculates:
the level of reduction in the use of SPO; the efficiency
of the SSP system; the amount of economic damage
(loss) and other serious consequences for national
security.

Comparison with similar
systems of the global market.

Main advantages

For the first time, a system of damage assessment in
case of leakage of a state secret was proposed, which,
using existing means, models, methods and develo-
ped synthesis methodology, allows to determine the
amount of damage (loss) to the state and other serio-
us consequences in respect to national security in
Ukraine.

Intellectual property

protection status

A certificate of Ukraine for registration of copyright to
the work Ne 48712 Computer program "System of ana-
lysis and assessment of possible damage to national
security in the field of protection of state secrets" was
received.

Market

Demand

The system of damage assessment in case of leakage
of a state secret may be used by relevant expert com-
missions and state experts on secrets, special servi-
ces (agencies), public authorities, ministries, institu-
tions, enterprises, organizations, etc. that carry out or
plan to carry out activities related to state secrets.

Degree of

completion
A test software model using the object-oriented Delphi
programming language has been developed.
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brJ1A 514 NOLYKOBO-PO3BIAYBAJIbHIAX
(IHXKEHEPHIIX) OMEPALLIV

UAV FOR SEARCH AND RECONNAISSANGE
(ENGINEERING) OPERATIONS

[pn3Ha4eHHs

Ta cpepa 3acTOCYyBaAHHSA

lpyna BMJTA npusHayeHa Ans BUKOHAHHSA MOLUYKOBO-
PO3BifyBaNbHUX, PATYBASIbHUX (iHXXEHEpHMX) onepa-
L. BUKOHYBaHi 3aBAaHHA: pyx 3a MapLIpyToOM, BUAO-
Ba PO3BiJKa, BUAA4Ya JaHUX HA MYHKT YNpaBiHHA Npo
onepatuBHy 06CTaHOBKY B 30Hi BifnoBifanbHOCTI B
0e34pPOTOBOMY (LpPOTOBOMY) PEXUMi, iHXEHepHi
(mocTaBneHHs BaHTaxy, iHwe). Cdrepa 3acTocyBaHHA
— 6e3ninoTHa aeiaujis.

OCHOBHi XapakTepucTuKM,
CYTb PO3P0OO6KHM

BaXXnuBnUMmM NokasHUKamu €: BiACYTHICTb BTPAT JHOACh-
KOr0 XXWUTTA, BATPAT Ha NiKYBAHHA Ta KOMMEHCALiiAHUX
BUMNAT, BATPAT HA HABYAHHS 3HAYHOI KiNbKOCTI 06Cny-
rOBYHHOro nepcoHany, BUKOPUCTOBYKOTBCA B MiCLAX
MNOB’A3aHNX 3 PU3UKOM ANA XWUTTA, 34ATHICTL TPUBAIIO-
0 BUKOHAHHA PYTUHHOI POBOT, MOXIMBICTb 3iACHEH-
HSI TOYHKUX PYXiB Ta BifAANEHUX [filA, MOXIUBICTb BUKO-
HaHHA [i, WO He NpUTaMaHHi NOOUHI, eKOHOMIs Yacy
Ta 3yCWsb NPW KONEKTUBHOMY 3aCTOCYBaHHi po6oTiB.
Ha uei 4ac po3pobIieHo anropuTMn KepyBaHHSA rpy-
Mo 2-5 niTanbHWX anaparis, cknag rpynu moxe 6yTu
po3LWmnpeHuM. [Hdhopmauis 4na anropuTmiB KepyBaH-
HA HAAXO0OMTb Bif CUCTEMW O6a4YEHHS, MO KaHanax
3B’A3KY, NepefaBaHHs JaHWX 3LiNCHIOETbCA HA NMYHKT
ynpaeniHHs. [epeadavyaeTbCcs TakoX, L0 rpyna Moxe
[iATU B aBTOHOMHOMY Ta KEPOBAHOMY PeXMMaXx.

Purpose and

Scope

The UAV group is designed to perform search and
reconnaissance, rescue (engineering) operations.
Typical missions include en-route traffic, imagery
intelligence, transmission of data on the operational
situation in the area of responsibility to the control
center in the wireless or wired mode, engineering
(cargo delivery, etc.). Scope of application — unman-
ned aviation.

General Characteristics.

Concept of the development

Concept of the development includes the following:
absence of possibility to lose one’s life, absence of the
necessity to face the treatment costs, compensation
payment, costs for personnel training. The UAVs save
time and efforts, find their application in hazardous
areas and in a remote-control mode precisely perform
both routine tasks and tasks person is unable to cope
with.

Algorithms for control of a group of 2-5 aircraft are
developed, the number of aircraft may be changed.
The vision system provides data for the control
algorithms. Data is transmitted to the control center
via communication channels. The UAVs group is
expected to operate both in automatic and manual
modes.

Comparison with similar
devices of the global market.

Main advantages

Scientists are making significant efforts to create
robotic tools capable of performing intellectual
tasks based on collective interaction. Among the
advantages of the project there is the development
of own algorithms for UAVs flight patterns (algo-
rithms are based on the repulsive potential field and
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[TOpiBHAHHA 3i CBITOBUMMU
aHanoramu, 0OCHOBHI nepeBary
PO3P06KK

CBITOBI BYEHI AOKNAAa0Th 3HAYHKX 3YCWUNb AN CTBO-
PEHHS PO60TN30BaHMX 3aC06iB, 34ATHUX BMKOHYBATY
iHTeNIeKTyarnbHi 3aBaHHA Ha OCHOBI KONEKTUBHOI B3ae-
mofii. lNepeBarol NPOEKTy BBAXAETbCA PO3POOIIEHHS
BNACHMUX anroputmis ynpasniHHa pyxom BIJIA Ha
OCHOBI CTBOPEHHS MOTEHLIINHMX BiALUTOBXYBANbHOIO Ta
NPUTAryBanbHOro nosie Ang 3abesnevyeHHs 6Gesnexu
PYXY, PO3p06MEHHA aIrOPUTMIB [LOMAHHA NepeLlkos Ha
OCHOBI BBEJEHHA 3MiH B MapLUpyT NonboTy, 3abesne-
YeHHS TOYHOCTI Ta FHYYKOCTI YNpaBIiHHA, 3aCTOCYBaH-
HS1 KPOCMNIaT(hOPMEHOro NPOrpaMHoro 3abesneyeHHs,
3a6e3Me4yeHHs iHTEPAKTUBHOIO PEXUMY KepyBaHHS,
MOXJIBICTb aBTOHOMHOI PO6OTY Ha OCHOBI iHTEJIeKTY-
aNbHOCTI 3aKOHIB KepyBaHHS HisNbHICTIO.

CTaH 0XOPOHM iHTENEKTYaNbHOI

BJTACHOCTI
OTpumaHo 2 nateHTn YKpaiHu.

3aTpebyBaHiCTb HA PUHKY

[Moai6Hi 3ac06u MOXyTb BYTU BUKOPUCTAHI B iHTEpe-
cax BiMCbKOBWX 3aBAaHb, Nif Yac Nikeigawii Hacnigkie
HAO3BMYAHNX CUTYALLIA, KOHTPOMIO CTaHy TEpPUTOPIil
B MeXax TPMUBANIOro 4acy, y CinbCbKOMY roCrnoAapcCrBi
Ta B iHLUKX HanpsMax.

CTaH rotoBHOCTI PO3PO6KY

Po3pobneHo anroputMm
Ta Ha iX OCHOBI NMPOrpamHi
3aco6u KepyBaHHA 6e3ni-
NOTHUMW RiTANbHUMK
3acobamu.

attractive potential field to ensure air traffic safety),
development of algorithms for overcoming obstac-
les based on changes implemented in flight route,
flexibility and accuracy to UAVs control, cross-plat-
form software, interactive control mode, the possi-
bility to perform operations in a fully autonomous
way.

Intellectual property

protection status

Two patents of Ukraine for utility models were recei-
ved.

Market

demand

The UAVs can find their application in military opera-
tions, in disaster relief and search and rescue opera-
tions, in long-term aerial surveillance, in agriculture
and in other fields.

Degree of

completion
Algorithms and software controls for
unmanned aerial vehicles are
developed.

bI/1A npu rpynoBomy BUKOPUCTAHHI

74 NPUKNAA Jiv

The UAV group in operation and the example
of flight pattern algorithm



PO3BIOYBAJTbHA NMPUMMAJIBHA CUCTEMA

INTELLIGENT RECEIVING SYSTEM

[Tp3Ha4YeHHA

Ta cpepa 3aCTOCYBaHHS

Cuctema npusHayeHa ans nowyky A YCTaHOBEHHS
napameTpiB pKepen BUMNPOMiHIOBaHHS. OCHOBHUMU
3aBAAHHAMM NPOEKTY € PO3POO6NEHHS NPOrpamMHOro
3a6e3ne4eHHs AN COCTEPEXEHHS 3@ BUMKOPUCTAH-
HAM pamiocurHanis y BU3HAYEHil CMy3i 4acToT; BU3HA-
YEHH$ 3aBAHTAXKEHOCTI CNOCTEPEXKYBAHOI0 [iana3oHy;
BUAABNEHHSA NapasuTHUX BUNPOMiHIOBaYiB; BU3HAYEHHS
Hanpy>XeHocTi nofig B TOYLi NPUAOMY Bif Pi3HUX
BUNPOMIHIOBaYiB; BU3HAYEHHA MapameTpiB BUMNPOMi-
HIOBA4iB Ta KOOPAMHAT [DKEpPes BUNPOMIHIOBAHHS;
MPOBEJEHHS iaeHTUIKaLii BuOYy BUNPOMIHIOBAYIB.
Cchepa 3acTOCYBaHHA — NPUAMAHHS paflioCUrHanis.

OCHOBHi XapakTepucTnKu,

CYTb PO3P0OO6KM

J10 BaXXNMBMX NMOKA3HUKIB PO3PO6KU Hanexarb Hese-
NUKi MacorabapuTHi NOKAa3HWUKKW (NOPTaTUBHWIA Mpu-
CTpiil), MOXXNUBICTb PAHLIEBOI Y1 KeNCOBOI peanisadii,
mMana CroXuB4ya MNOTYXKHICTb, HAsBHICTb BJIaCHOr0
BUPOOHWLITBA Ta NPOrpamHOro 3ab6e3rneyeHHs, WBN-
KIiCTb | TOYHICTb aHani3y pagiocurHanis.
Mepen6ayaetbcs, WO nporpamHe 3abe3neyeHHs
HaJae MOXnuBicTb AdianazoHy nowyky 100 kly —
10 'Tu; wytnueocTi npuitmadis 1-4 MkB; aMHami4HOro
nianasony 100 ab; panbHocTi po3sigku o 100 Kwm;
Buaayi incpopmadii Ha KCA tuny «Opeanfa»; BU3Ha-
YeHHS  DKepen  BUMPOMIHIOBAHHSA:  OMNAL0BUX
panionoKauinHuxX CTaHLiA, CTaHUid HaBedeHHA Ta
CYNpPOBOPKEHHSA; pajiomasikiB Ta 3aco6iB nocagku
niTakie, 3aco6iB 3B’A3ky aeponopTi; GSM, GPRS Ta
CDMA 3B’si3Ky; TponocgepHoro Ta CynyTHWKOBOIO
3B’A3KYy; pagioctaHuin AM Ta FM-giana3oHis;
Panio3B’a3Ky LMBINbHOrO [iana3oHy; TenebadyeHHs
TOLLO.

[TOpiBHAHHSA
3i CBITOBMMW aHanoramu,

OCHOBHI nepeBaryt po3pobku

[MpoekT BiAMNOBiAAe CBITOBOMY piBHIO. [lepeBaramu
NPOEKTY BBAXAETbCSH PO3POO6IEHHS BMACHOr0 Mpo-

Purpose and

Scope

The system is designed to search for and set the para-
meters of radiation sources. The main objectives of
the project are as follows: software development for
monitoring the use of radio signals in a certain frequ-
ency band; determination the load of the observed
range; identification of parasitic emitters; distingu-
ishing of field strength at the receiving point of the
various emitters; determining the parameters of emit-
ters and coordinates of radiation sources; identifica-
tion of emitters’ type Scope of application — recep-
tion of radio signals.

General characteristics.
Concept of the

development

Important indicators of the device include small mass
and size indicators (portable device), capability for
manpack or case configuration, low power consum-
ption, availability of its own production and software,
high speed and accuracy of radio signals analysis.

It is expected that the software provides a search
range of 100 kHz — 10 GHz; receivers’ response-sen-
sitivity of 1-4 pV; dynamic range of 100 dB; reconna-
issance range up to 100 km; issuance of information
to the CSR type "Oreanda"; determination of radiation
sources: surveillance radar stations, guidance and
tracking stations; radiophare and aircraft landing gear,
airport communications; GSM, GPRS and CDMA com-
munication; troposphera and satellite communica-
tions; AM and FM radio stations; civil radio communi-
cation; television, etc.

Comparison with similar devices of
the global market.

Main advantages

The project is corresponded to the world level. The
advantages of the project are the development of its
own software and the creation of unique radio recei-
Vers.
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rpamMmHOro 3abesneyeHHst Ta CTBOPEHHA YHiKanbHUX
NpuiAManbHUX pagiosacoois.

CTaH 0XopoHK

IHTeNeKTyanbHoI BNACHOCTI
OTpumaHo aBa nateHTn YKpaiHu.

3aTpedyBaHiCTb HA PUHKY

OCHOBHUMI KOPWUCTYBa4aMu MPOEKTY € BINCbKOBA
PO3BifKa, OpraHn pagioHarnamgy Ta pagiokoHTPOMo 3a
CTAHOM BMKOPUCTAHHA eqipHOro mpocTopy, po3po-
6neHHs SDR npuiimadiB i KOTHITUBHOMO pagio.

CTaH roToBHOCTI PO3POOKY

Po3po6neHo nporpamHi 3aco6u BU3HA4EHHS HacTOTK
0119 BY3bKOCMYrOBMX Ta LUIMPOKOCMYrOBMX pamiocur-
Hanis.

=
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Intellectual property

protection status
Two patents of Ukraine were received.

Market

demand

The main users of the project are military intelligence,
radio surveillance and radio control bodies over the
use of ethereal space, development of SDR receivers
and cognitive radio.

Degree of

completion

Software tools for frequency determination for nar-
rowband and wideband radio signals have been deve-
loped.

S30BHILLIHI BUTTISA TPUCTPOID,
11J0 POEKTYETHCSA
Exterior of the designed device
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KPUNTOTPADIYHIIA MOOYITb ®OPMYBAHHS
TA BEPU®IKALI ENEKTPOHHO-LIM®POBOIO
MAnucy 3 BIAHOBMEHHSAM HA OCHOBI
BUKOPUCTAHHS ENIMTUYHIX KPUBIX

CRYPTOGRAPHIC MODULE OF ELECTRONIC-
DIGITAL SIGNATURE FORMATION AND
VERIFICATION WITH RESTORATION BASED ON
THE USE OF ELLIPTIGC CURVES

[lpn3Ha4eHHs Ta cdpepa 3aCTOCYBAHHSA

KpunTorpadidHnii MOLyNb HanexuTb 40 ranysi 3axu-
CTY iH(DopMaLii i MoXe OYTM BUKOPMCTAHWUA Y Cyya-
CHMX iH(bOpMaLiiHO-KOMYHIKaLiAHUX cucTeMax Ta
Mepexax 3 MeTo 3a6e3MneyeHHs LifliCHOCTi M KOHI-
AEHLINHOCTI iHdbopMalLLii.

OCHOBHi XdPAKTEPUCTUKN,

CYTb PO3P0O06KM

Llen kpuntorpadoivyHmii Mooynb BUKOPUCTOBYE HOBWIA
nigxig no npouegypn dbopmyBaHHS Ta Bepudikadii
eJIEKTPOHHO-UMMPOBOro nignucy, WO A03BONAE
3a6e3ne4nTun Lie OAHY nocnyry 6e3neku — KoHQi-
AEHLNHICTb Ta NPOBECTM NpOUeaypy BifHOBMIEHHS
iHOpMaLiiHOro noBifomMneHHs. Lle o3Hadae, Lo
AOKYMEHT, SIKWIA MianMcyeTbCca eJIeKTPOHHO-LMUAPO-
BUM Mignucom, He Oyae nepenaBaTucs BiOKPUTUM
KaHanom 3B’a3Ky, a 6yae CKagoBoto nignucy, i nepe-
BipAOYMIA 1Or0 a6OHEHT OTPUMAE A0 MOBIAOMIEHHS
LOCTYN Nule B pasi NiSTBEpIXEHHA aBTOPCTBA Ta
LlinicHOCTI. 3ayBaXXNMmo, LLI0 Ha BiAMIHY Bif 3BMYaNHO-
ro craHpapty OCTY 4145-2002 B 3anpOnoHOBaHin
KOPWCHIN MOZEeNi BUKOPUCTOBYETLCH HE NepeBefeHHs
napameTpiB 40 [BINKOBOro panka, a ix nepeTBOPeHHN
Ha OKTeTw. [Mpn pobOTi 3 eNEKTPOHHO-LUGPOBUM Nifl-
MUCOM 3 BiIHOB/IEHHAM MOBIAOMJIEHHS B 3aNPOMNOHO-
BaHIN KOPWUCHIA MoJeni AOLiNbHO BUKOPWUCTOBYBATU
30MTKOBICTb. [1py LbOMY Y BUNAMKY MOBHOIO BifHO-
BJIEHHS MOBIJOMIIEHHS BMKOPWUCTOBYIOTHCA TiNbKK
nepLui 64 6iT1 OTPUMAHOI0 JANIKECTY, a NPU HaCcTKO-
BOMY BifjHOBNieHHi — nepwi 136 6iTiB. HagaHHs

Purpose and

Scope

The cryptographic module belongs to the information
security industry and can be used in modern informa-
tion and communication systems and networks to
ensure the integrity and confidentiality of information.

General characteristics.
Concept of the

development

This cryptographic module uses a new approach to
the procedure of formation and verification of the
electronic digital signature, which allows to provide
one more security service — confidentiality, and to
carry of information message recovery. This means
that a document signed with an electronic digital
signature will not be transmitted through an open
communication channel but will be a part of the sig-
nature, and the person, who verifies it, will have
access to the message only if the authorship and
integrity are confirmed. It is important to note that,
in contrast to the usual standard DSTU 4145-2002,
the proposed utility model converts parameters into
octets not into a binary string. When working with
an electronic digital signature with message recov-
ery in the proposed utility model, it is advisable to
use the loss function. In this respect in case of com-
plete recovery of the message, only the first 64 bits
of the received digest are used, and in case of par-
tial recovery — the first 136 bits. Providing a mes-
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(PYHKLIT BiHOBIIEHHS MOBIAOMIIEHHS [0JAE NOCNyry
KOH(IAEHLIAHOCTI, 3MeHLUIYe 06CAr eneKTPOHHO-LK-
(bpoBOro nignucy, NiABULLYETLCA KPUNTOCTINKICTb.

[TOpiBHAHHA 3i CBITOBUMMU
aHanoramu, 0CHOBHi nepeBary

PO3P06KK

Ha cboropHi Bigomuii cnoci6 3abesneyeHHs npouemay-
pu HOpMyBaHHSA Ta BepudikaLii eneKTPOHHO-LMAPO-
BOro nignucy Ha 6asi crangapty OCTY 4145-2002.
«|H(bopmaLiiiHi TexHonorii. KpuntorpaiyHnia 3axuct
iHpopmauii. Lndpposwii nignue, WO rpyHTYETbCS Ha
eNinTU4HMX Kpuemx. POpMyBaHHA Ta nepesipka».
Hepnonikom Takoro crnocoby € HeMOXIUBICTb BifjHO-
BNIOBATY NOYATKOBE NOBIJOMIIEHHS 3 LM POBOro nif-
nucy. YHacnigok BUKOPWUCTAHHA LbOro Migxoay Ao
(bopmyBaHHs Ta BepudikaLii eneKTpoHHO-L1GPOBOro
nignucy 3abesneyyeTbcs TiNbKy 0fHa nocnyra 6esne-
KW, a came — 3abe3neyeHHs UinicHoCTi. TexHivHuin
pe3ynsrat, OTPMMAHWUA NPU CTBOPEHHI Liei KOPUCHOT
Mopfeni, 3abe3neyye LinicHICTb Ta KOHMIAeHLiHICTb
iHCbopMmaLii Ha OCHOBHI BiHOBJIEHHS IHYOPMALLiAHOTO
MOBIJOMNEHHS. 3aBAaHHA BUPILLYETHCA TUM, L0
064UCTIOETLCSA (DYHKLIiA MacKyBaHHS 3 BUKOPMCTaH-
HAAM TeLL-TOKEHY Ta 3HaX0AUTbCA AANIKECT reLlyBaH-
HA, AKWA € KOMMOHEHTOM, LIO NPUESHYETHCA [0
YACTMHM TMOBIJOMMEHHS, WO NepefaeTbCs, TakUM
YHOM MacCKYHHK i

CTaH 0X0poHK

IHTeNeKTyanbHOI BNACHOCTI

OTpumaHo 1 NaTeHT Ha KOPMCHY MOLENb Ta pesyrbTa-
Ti ony61iKOBaAHO Y ABOX (DAXOBUX CTATTAX Y HAYKOBUX
XypHanax kareropii «b» i OAHIA HaykoBi CTaTTi,
|0 BXOAUTb [0 MiXKHAPOOHOI HayKOBO-METPUYHOI
6a3n gaHux Scopus.

3aTpebyBaHiCTb HA PUHKY

Lleit nporpamHuii MofyNb B nofanbLIoMy MOXe 6yTu
iHTerpoBaHumM y Be6CanT, MOGINbHI Ta NPOrpamHi
J0AATKN, a TakoX B iHXDOPMALiAHO-KOMYHIKaLliiHi
CUCTEMU Ta Mepexi, Lo 36epiralTb, 06p06IOIOTL Ta
nepefarTb NepcoHanbHi AaHi KOPUCTyBaya.

CTaH roToBHOCTI PO3PO6KY

P03p06neH0 TeCTOBMIA NpOrpamMmHmnii MOZyNb 3 BUKO-
pUCTaHHA 06’€KTHO-OPIEHTOBAHOI MOBM Mporpamy-
BaHHsA C# 3a nonomoroto 6i6niotekun CryptoLib.

sage recovery function adds privacy, reduces the
size of electronic digital signature, and increases
cryptographic stability.

Comparison with similar
modules of the global market.

Main advantages

Nowadays, there is a method of providing a procedu-
re of formation and verification of the electronic digi-
tal signature based on the DSTU (National Standard of
Ukraine) 4145-2002. "Information Technology. Protec-
tion of cryptographic information. Digital signature
based on elliptic curves. Formation and verification".
The disadvantage of this method is the inability to
recover the original message from the digital signatu-
re. Such approach of formation and verification of the
electronic digital signature allows us to provide only
one security service — its integrity. The technical res-
ult, which was created in the process of utility model
developing, is the providing of the information integri-
ty and confidentiality on the basic information messa-
ges recovering. The problem is solved by calculating
the masking function with the use of hash token and
finding hash digest, which is a component that joins
the part of the transmitted message.

Intellectual property

protection status

One patent for a utility model was obtained and the
results were published in two professional articles in
scientific journals of category "B" and one scientific
article, which is included into the international scienti-
fic-metric database Scopus.

Market

demand

This software module can be further integrated into
websites, mobile and software applications, as well as
information and communication systems and
networks that store, process and transmit personal
user data.

Degree of

completion

A test software module based on the object-oriented
C# programming language and using the CryptoLib
library has been developed.



HAYKA TA IHHOBALIII

KPUNTOTPADIYHIIA MOOYITb ®OPMYBAHHS
TA BEPU®IKALI ENEKTPOHHO-LIM®POBOIO
MAONUCY 3 BUKOPUCTAHHAM OOOATKOBIAX
KPUNTOTPA®IYHUX ANTOPUTMIB

CRYPTOGRAPHIC MODULE FOR FORMATION
AND VERIFICATION OF ELEGTRONIG-DIGITAL
SIGNATURE USING ADDITIONAL
CRYPTOGRAPHIC ALGORITHMS

[pn3Ha4eHHs

i1 cgpepa 3acTOCYBaAHHS

KpuntorpadiyHuit Moaynb 3axucTy HanexuTb [0
ranysi 3axucTy iHgopmatii 1 moxe 6yTi BUKOpUCTa-
HUA Yy CydacHUX iHGOPMALiHO-KOMYHiKaLiAHNX
CUCTEMAX Ta Mepexax 3 MeTOK 3a6e3MneveHHs Lini-
CHOCTI N KOHQIAEHLIHOCTI iHchopmaLlii.

OCHOBHI

XdPAKTEPUCTUKN,

CYTb PO3P0OOKM

Lleit kpunTorpadpi4Huii MoZySb BUKOPUCTOBYE HOBUN
nigxig 0o npouegypu chopmyBaHHS Ta Bepudikadii
eIEKTPOHHO-LMUPOBOro NiANUCY, WO YMOXIUBIIOE
LLe ofHy nocnyry 6e3nekm — KOHMIiAEHUiAHICT Ta
NPOBECTW NpoLeaypy BiLHOBIIEHHS iH(hOPMALiiHOro
MOBiJOMNEHHSA. Lle [03BONSE 3HATU OOMEXEHHS [0
AOBXMHN YaCTUHW MOBIAOMIIEHHSA, L0 BiJHOBMIOET-
¢, TO6TO MiANUCYBAHHA MOXX/NBE HABIThb 3a HYJbOBOI
N0BXWHW BiHOBIOBAHOI0 MOBiJOMEHHS; 3MEHLLEHa
NOBXMHA ENEKTPOHHO-LIMAPOBOro MiANnCy; cKopoye-
Ha 3arabHa [OBXWHA [AHMX, WO MNepejatnTbCcs,
OCKINbKM 3@ MaKCUMaIIbHOI BEJIMYUHN HAZMNLLKOBO-
CTi, OOBXWHA AAHWX NepefacTbCAd MEHWaA, HiK B
iHLIMX anropuTtmax Ha nonoBUHY PO3MIPY KiHLEBOro
nons, Hag AKUM BU3HA4YeHa eninTuyHa Kpusa.

Purpose and

Scope

The cryptographic security module belongs to the
information security industry and can be used in
modern information and communication systems and
networks to ensure the integrity and confidentiality of
information.

General characteristics.
Concept of the
development

This cryptographic module uses a new approach to
the formation and verification of electronic digital sig-
nature procedure, which allows to provide one more
security service — confidentiality and to carry out the
information message recovery procedure. This allows
to remove the restriction on the message’s part length
to be recovered, that means that signing is possible
even in the case of zero length of the recoverable mes-
sage; reduced length of electronic digital signature;
reduced the total length of data transmitted, because
at the maximum value of redundancy, the length of
data transmitted is less than in other algorithms by
half the size of the final field over which the elliptic
curve is defined.
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[TOpiBHAHHA 3i CBITOBUMMU
aHanoramu, 0OCHOBHI nepesary

PO3PO0OKK

Ha cborofHi BigoMui cnocié 3abesnevyeHHs npoueay-
pu DOPMYBaHHA Ta Bepudikayii enekTpoHHO-LUppo-
BOro nignucy Ha 6asi anroputmy ECDSA. Henonikom
TAKOro cnocoby € HeMOXIIUBICTb BiAHOBMOBATU
Mo4YaTKOBE MOBIJOMNEHHA 3 LMPOBOro nignucy.
YHacnifoK BMKOPWUCTAHHS LbOro Nigxogy Ao dhopmy-
BaHH#A Ta BepudikaLii enekTpOHHO-LM(POBOro Mignu-
Ccy 3a6e3neyyeThbCs TiNbKWM OAHa nocnyra 6e3neku, a
came 3a6e3neyeHHs LiflicHOCTI. TexHIYHUA pesynbrar,
OTPUMAHMA NPX CTBOPEHHI Liei KOpUCHOI mogmeni,
nongrae B TOMY, L0 3a6e3nedyeTbCs LiNiCHICTb Ta
KOHIAEHUINHICTb iHDOPMALLi HA OCHOBHI BiJJHOBJIEH-
HA iHDOPMALLINHOTO NOBIZOMIIEHHS | BUKOPUCTAHHA
[0LATKOBMX KpunTorpadgpivyHnX anroputmie. 3aBiaHHs
BUPILLYETLCA TakK, L0 iHG)OpMaLiliHe MOBILOMIIEHHS,
fKe Mae MianucyBatucs, Po3LLEnOETbCH Ha OKPEM
[IBi YACTUHW, CEKPETHUIN KNOY 3HAXOANUTLCS 3 BUKOPU-
CTAHHAM anropuTtMmy reHepawii nceBaoBKUNaAKOBMX
nocnigoBHocTen 3a ctaHgapTom ANSI X9.17, a 3 kKoop-
JMHATY TOYKM eNiNTUYHOT KPUBOT FreHepYThCS KNoYo-
Bi [aHi Ana wudpysaHHs anroputmom AES nepuioro
napameTpy eneKpoHHO-LMPOBOro Mianucy.

CTaH 0xopoHu

IHTENEeKTyanbHOi BNACHOCTI

OTpumaHo 1 naTeHT Ha KOPWUCHY MOJENb Ta pe3ynbTa-
TV Ony6niKOBaHO B OAHIA HAYKOBIA CTaTTi, LIO BXO-
JIUTb 00 MDKHAPOAHOI HAYKOBO-METPUYHOI 633 AaHux
Scopus.

3aTpebyBaHicTb

Had PUHKY

Llei nporpamHuii MoZysb Y noJanbLLioMy MOXe 6yTi
iHTerpoBaHum y Be6camT, MOGINbHI Ta NporpamHi
JOAaTKN, a TakoX B iHADOPMALLAHO-KOMYHIiKaLLiiHi
CUCTEMI Ta MepeXxi, L0 30epiraTb, 06pPO6OITL Ta
nepejarTb NePCOHaNbHI JaHi KOPUCTYBaya.

CTaH roToBHOCTI

PO3P00OKK

Po3po6neHo TeCTOBWIA NPOrpaMHuii MoayNb 3 BUKO-
pUCTaHHA 06’€KTHO-OPIEHTOBAHOI MOBM Mporpamy-
BaHHA C++ 3 BWKOPUCTAHHAM KpunTtorpagidHoi
6i6nioteku Miracl.

Comparison with similar
modules of the global market.

Main advantages

Nowadays, there is a method of providing a procedu-
re of formation and verification an electronic digital
signature based on the ECDSA algorithm. The disad-
vantage of this method is the inability to recover the
original message from the digital signature. The usage
of this approach to the formation and verification of
electronic digital signature allows us to provide only
one security service — its integrity. The technical res-
ult, which was obtained in the process of this utility
model development, is ensuring integrity and confi-
dentiality of information on the base of the informati-
on message recovery and the additional cryptograph-
ic algorithms usage. The task is solved by splitting
information message into two separate parts, the sec-
ret key is located using the ANSI X9.17 pseudo-ran-
dom sequence generation algorithm, and key data is
generated from the coordinates of the elliptic curve
point for encryption by the AES algorithm of the first
parameter of the electronic digital signature.

Intellectual property

protection status

One patent for a utility model was obtained and the
results were published in one scientific article inclu-
ded into the international scientific-metric database
Scopus.

Market

demand

This software module can be further integrated into
websites, mobile and software applications, as well as
information and communication systems and
networks that store, process and transmit personal
user data.

Degree of

completion

A test software module based on the object-oriented
C++ programming language and using the Miracl cry-
ptographic library has been developed.
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KPUNTOIPAGIYHIIA MOOYTb TOMOMOP®HOI
MPOLUEOYPY LUN®PYBAHHS TA
NELN®PYBAHHSA IHOOPMALLI HA OCHOBI
BUKOPWUCTAHHSA OOLOATKOBIX MAPAMETPIB

CRYPTOGRAPHIC MODULE OF HOMOMORPHIC
PROCEDURE OF ENCRYPTION AND
DECRYPTION OF INFORMATION BASED ON THE
APPLICATION OF ADDITIONAL PARAMETERS

[Tp3Ha4YeHHA

Ta cgpepa 3aCTOCYBaHHA

KpuntorpadiyHuit Moaynb 3axuCTy HanexuTb [0
ranysi 3axucrty iHdpopmadii i Moxe 6yTu BUKOpUCTa-
HUA Yy Ccyd4acHUX iHGOPMAaLiNHO-KOMYHIKaLiiHNX
CMCTEMAX Ta Mepexax 3 MeTot 3abe3nedeHHs Lifni-
CHOCTI N KOHQIAEHLIRHOCTI iHchopmaLlii.

OCHOBHi XapakTepucTnKu,

CYTb PO3POOKM

Llei kpuntorpadivyHuin Moaynb BUKOPUCTOBYE HOBUIA
nigxig AQo0OaTKOBOro WA pPyBaHHA CeaHCcOBOrO
K/l04a 32 [10MOMOroK acUMETPUYHOro anroputMy
RSA i nepegaBaHHs 11070 B KaHan 3B’A3KYy B 3alUi-
(bpoBaHomy Burnsagi. Lle 3a6es3nedyye HamdilnHiCTb
anropuTMy, OCKinbKu Ans NpoBefeHHS KpUnToaHani-
3y Ta po3WKUGPYBaHHA KJKO4a 3/10BMUCHUKY
HeoOXifHO 6y[e BMPILLUTY 3a4a4y PO3Knaay napame-
Tpa N Ha NPOCTi CMiIBMHOXHWKW p Ta (, a 3a BAAN0ro
nigoéopy umx napametpis (He meHwe 1024 6iT) Taky
3a[la4y BUPIINTA MPAKTUHHO HEMOXINBO B Cyya-
CHUX ymoBax. [aHuin kpuntorpadivyHuin momynb
ABNAETHCA BGiNbL HAAIAHUM B MOPIBHAHHI 3 3BMYai-
HUM anropuTMOM, TaK SIK He lae MOXXJTMBOCTI 3M0B-
MUCHWUKY PO3LLINPyBaTW MOBIJOMNEHHA HA OCHOBI
BIIKPUTOrO KJOYa, WO NepefaeTbCsl N0 KaHanam
3B'A3KY, TaK K JelindpyBaHHS CeaHCOBOro KJiova
MOXJIMBE NULLIE 32 A0MOMOrol napamertpa d, aKum
M0 KaHany He nepefaeTbes i MoOXe 6yTN 3axuMLLeHnin
[00AaTKOBUMMK 3aco6amu. TakoX BUKOPUCTaHHS

Purpose and

Scope

The cryptographic module belongs to the information
security field and can be used in modern information
and communication systems and networks to ensure
the integrity and confidentiality of information.

General characteristics.

Concept of the development

This cryptographic module uses a new approach to
additional encryption of the session key using the
asymmetric RSA algorithm and its transmission to the
communication channel in encrypted form. This ensu-
res the reliability of the algorithm because the attacker
will need to solve the problem of decomposition of the
parameter n into simple factors p and q to process the
cryptanalysis and decryption of the key, and with suc-
cessful selection of these parameters (at least 1024
bits) such a problem is almost impossible to solve in
modern conditions. This cryptographic module is
more reliable than the usual algorithm, as it does not
allow an attacker to decrypt the message based on the
public key transmitted over communication channels,
as decryption of the session key is possible only with
the parameter d, which is not transmitted over the
channel and can be protected by additional means.
Also, the use of this module does not allow an attack-
er to effectively cause an attack on a known cipher-
text, since for its successful implementation it is nec-
essary to obtain the parameter d.
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JAHOr0 MOAyns He [LO3BOJIAE 3I0BMUCHUKY edek-
TUBHO peaniyBaTyt ataky no BiAOMOMY LUINMDPOTEK-

Oyne oTpumarn napamertp d.

[1OpiBHAHHS
31 CBITOBMMW aHanoramu,

OCHOBHI nepeBarut po3poobku

Ha uei yac Bigomui cnocié roMoMopHoi npoLeaypu
WnpyBaHHa Ta LeluncpyBaHHA KOHMigeHLinHOT
iHgbopMaLii — cuctema LWwndpysaHHs eHTpi. Heponi-
KOM TaKoro crnocoby € Te, L0 ANs WndpyBaHHd Ta
JelngpyBaHHs BUKOPUCTOBYETLCS TOW CaMUI CeaH-
COBWIA KNOY. YHACNIAOK BUKOPUCTAHHA LibOro nigxomy
LL,0[10 36ePEXEHHS CEaHCOBOr0 Kito4a He 3abe3nedy-
€TbCA MOr0 HafilHe 36epiraHHsa Ta nepefaBaHHs. Llei
CeaHCOBUM K04 NepeaaeTbes Y BilKpUTOMY BUTNAL),
LU0 YMOXNBIIIOE MO0 NEPEXOnieHHs 3 NoAanbLLIOK
nigpo6Kow Ta HeCaHKLiOHOBAHWM A0CTYNnoM [0
iHpopmauinHoi cuctemu. OTPUMAHUA  TEXHIYHUR
pe3ynbrar y3abeanedyye LiNiCHICTb Ta KOHQiOeHLi-
HiCTb CeaHCOBOro KJK4a Ta YHEMOXIMUBIIOE 1A0ro
MEpPexXonseHHs i HeCaHKLiOHOBaHWA AOCTYyN. 3ajaya
BUPILLYETBCA TUM, L0 06YUCNIOETLCA Napa BiaKpUTO-
ro Ta 3aKPUTOro KITHOYiB 3rifIHO aCUMETPUYHOrO anro-
putmy RSA, npoBoAUTbLCA [0AATKOBWIA Migbip napa-
MeTpiB p Ta q (HOBXMHOW He MeHw 1024 6iT) Ta
LUNPPYBAHHSA CEAHCOBOr0 Koya.

CTaH 0X0poHK

IHTeNeKTyanbHOI BNACHOCTI

OTpumaHo 1 naTeHT Ha KOPUCHY MOJEnb, pe3ynbraTu
ony6nikoBaHo Yy ABOX (PaxOBMX CTATTAX Y HAYKOBMX
XypHanax kareropii «b» i B 0Hii HAayKOBIN CTaTTI, L0
BXOAWTb [0 MiKHapPOAHOI HayKOBO-METPUYHOI 6a3m
JlaHux Scopus.

3aTpebyBaHiCTb HA PUHKY

3rafaHuii nporpamHuinl Moaynb Yy NOAanbLIOMY MOXe
OyTU iHTerpoBaHum y Be6CalTW, MOGINbHI Ta Npo-
rpamHi ooaaTku, a Takox B iHOpMaLiiHO-KOMYHiKa-
LLiAHI cucTemMn Ta Mepexi, Lo 36epiraroTb, 06po6Ito-
t0Tb Ta NEPeaatdTb NEPCOHaANbHI AaHi KOpMCTyBaya.

CTaH roToBHOCTI PO3PO6KY

P03p06neH0 TeCTOBMIA NpOrpamMmHmnii MOZyNb 3 BUKO-
pUCTaHHA 06’€KTHO-OPIEHTOBAHOI MOBM Mporpamy-
BaHHA C++ B nporpamHomy cepefosuiii Visual Studio.

Comparison with similar
modules of the global market.

Main advantages

Currently, known method of homomorphic procedu-
re for encryption and decryption of confidential
information is Gantry Encryption System. The disad-
vantage of this method is that the same session key
is used for encryption and decryption. As a result of
using this approach to session key saving, its secu-
re storage and transmission is not ensured. This
session key is transmitted in the open form, which
makes it possible to intercept it with further forgery
and unauthorized access to the information system.
The obtained technical result is to ensure the inte-
grity and confidentiality of the session key and to
prevent its interception and unauthorized access.
The problem is solved by calculating a pair of public
and private keys according to the asymmetric RSA
algorithm, an additional selection of parameters p
and q (at least 1024 bits long) and encryption of the
session key.

Intellectual

property
protection status

One patent for a utility model was obtained and the
results were published in two professional articles in
scientific journals of category "B" and one scientific
article, which is included in the international scientific-
metric data based Scopus.

Market

demand

This software module can be further integrated into
websites, mobile and software applications, as well as
information and communication systems and
networks that store, process and transmit personal
user data.

Degree of

completion

A test software module for using the object-oriented
C++ programming language in the Visual Studio soft-
ware environment has been developed.
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BUMIPHOBAJIbHA CCTEMA [J14
HEPYWHIBHOIO KOHTPOIO

METAJIEBUX TTPYTKIB

MEASURING SYSTEM FOR NON-DESTRUCTIVE
CONTROL OF METAL BARS

[Tp3HaYeHHA

Ta cdpepa 3acTOCYBaAHHS

lNepesipka AKOCTi 3’€4HAHHA (0COOMMBO BAXMUBO Lig
AN 3BaptoBaHHA TPY6OMpPOBOAIB BWUCOKOr0 TUCKY),
CTaH KOHCTPYKLi B 6yOiBHULTBI (MeTanesoi, 3anizobe-
TOHHOI), CTYMiHb 3HOLUEHHA MexXaHi3My, HasfBHICTb
NOLWKOMKeHHA peTani. Moxe 3actocoByBaTuCs B
MaLlWHOOYOYBaAHHI, eHepreTuLi, MeTanypriiHii npo-
MWUCNOBOCTI, 3aNi3HWYHOMY, aBiaLiiHOMY, aBTOMO-
6inbHOMY i TPY6ONPOBIAHOMY BMAX TPAHCMOPTY ANs
KOHTPOJIH0 BUPOGIB OCHOBHOIO BMPOGHWLITBA Ta TeX-
HOJIOrYHOTO yCTaTKyBaHHA. [pakTUYHO Y BCiX ranyssx
NPOMMUCNOBOCTI, [1e BaX/IMBO KOHTPO/OBATM CTaH i
BiZNOBIAHICTb HOPMaM TBEPAUX E/IEMEHTIB.

OCHOBHI TEXHIiYHi

XdPAKTEPUCTUNKN

Cxema 003BONSE B LUIMPOKOMY [liana3oHi 4acToT KOM-
MeHCyBaTW OCHOBHI METOAMYHI MOXMOKM BUXPOCTPY-
MOBOI0 [1edpeKTOCKOMNY MOCTOBOr0 TUMY 3 ENEeKTPOH-
HUM iIMITATOPOM 3PA3K0BOI iHAYKTUBHOCTI, iKa 3a6e3-
neyye BUCOKI METPOSOriYHI XapakTepucTMKM B LIMPO-
KOMY [iana3oHi 4acToT PO3AiNIbHOr0 BUMIpHOBAHHS
CKNajoBux imneaaHcy fatdquka, Wo [03BOSAE 3MEH-
WNTN METOANYHI NOXWOKM BU3HAYEHHS OCHOBHUX
XapaKTePUCTUK BUXiIAHUX CUrHanNiB BUXPOCTPYMOBMX
[AT4KKIB.

OCHOBHI

nepesari

Lla cuctema [03BONAE BUABUTW Ta iAEHTUIKYBATK
3HAYHY YaCTMHY MOLIKOMKEHb SK MOBEHEBUX, TaK i
FMUOUHHNX B NPOMMUCIIOBUX YMOBAX 3 BUCOKOK TOYHI-
CTHO, YYTNUBICTIO Ta WIBWAKOMIED.

Purpose and

Scope

The system is aimed at checking the quality of the
connection (especially of welding high pressure
pipelines), the state of the building structure in con-
struction (metal, reinforced concrete), the degree of
wear of the mechanism, the presence of damages in
the assembly part. It can be used in mechanical
engineering, energy sector, metallurgical industry,
railway, aviation, automobile and pipeline modes of
transportation to control the products of basic pro-
duction and technological equipment; in almost all
industries, where it is important to monitor the con-
dition and compliance with the norms of solid ele-
ments.

Main technical

characteristics

The scheme allows in a wide range of frequencies to
compensate main methodical errors of the eddy cur-
rent flaw detector of the bridge type with an electro-
nic simulator of exemplary inductance. This provi-
des high metrological characteristics in a wide range
of frequencies of separate measurement of the com-
ponents of the sensor impedance, which reduces
the methodological errors in determining the basic
characteristics of the output signals of eddy current
Sensors.

Main

advantages

This system allows detecting and identifying majori-
ty of damages, both surface and deep in industrial

conditions with high accuracy, sensitivity and
speed.
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CtaH 3axucry

IHTENEeKTyanbHOi BNACHOCTI

Ony6nikoBaHo 2 ctatTi, 1 Te3u [ONOBIAi, rOTYETbCS
NOJaHHS 3asBKM Ha KOPUCHY MOJIENb Ta AncepTaLis.

3aTpebyBaHiCcTb

Hd PUHKY

BukopuctaHHs pesynbratie po60oTu € OOUifIbHAM Y
NPOBigHUX NpuUNago6ydiBHNX ycTaHoBax YKpaiuu, Wwo
npauwTs Yy cdepi MeauunHu, NPOMUCIOBOCTI,
MalUMHOOYAYBaHHA, POOOTOTEXHIKK, BiACHKOBOI Ta
2ePOKOCMIYHOT TexHikn. KopuctyBadamm OTPUMAHUX
pe3ynsTartie MoXyTb 6YTU BUPOGHNYI NPOMUCNOBI Nif-
NPUEMCTBA, PO3POOHUKKM MPUNAZIB HEPYIAHIBHOMO
KOHTPOJIK Pi3HOM0 MPU3HAYEHHA AK BITYUSHAHI, TaK i
3aKOPOOHHI.

CTaH roTOBHOCTI

PO3P00OKK

CTBOpeHa Ta NPOXOAMTb NiAr0TOBKY ANs BUNPOOYBaH-
HA Ha Jlyubkomy pemoHTHOMY 3aBofi «MoTop» —
Jlep>KaBHe MignpuemMcTBO asialinHOi NPOMUCNOBOCTI
YKpainu.
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Cxema [echeKToCKONa 3 MOPIBHAHHAM Hanpyr
Scheme of defectoscope with voltage comparison

Intellectual property

protection status

Two articles and one thesis report have been
published. An application for a utility model and doc-
tor’s thesis are being prepared.

Market

demand

The use of the work results is expedient in the leading
instrument-making institutions of Ukraine, working in
the field of medicine, industry, mechanical engine-
ering, robotics, military and aerospace technology.
Users of the obtained results can be industrial produc-
tion enterprises, developers of non-destructive testing
devices for various purposes, both Ukrainian and
foreign.

Degree of

completion

The system has been created and at the present time
is prepared for testing at the Lutsk repair plant
‘Motor" — a state enterprise of the aviation industry
of Ukraine.

R7 R9
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KOMITHOTEPIA30BAHA CACTEMA
LIATHOCTYBAHHA TA KOHTPOJTHO
NMAPAMETPIB ENEKTPOHHOI ANAPATYPI

COMPUTERIZED SYSTEM OF DIAGNOSIS AND
CONTROL OF ELECTRONIC EQUIPMENT

PARAMETERS

[lpn3Ha4eHHd Ta cgoepa 3acToCyBaHHA

Komm’toTepr3oBaHa cMCTeMa AiarHOCTYBAHHS Ta KOH-
TPOMO NapaMeTpiB eNIEKTPOHHOI anapaTypu npusHa-
YeHa ANs BUPILIEHHS TaKMX 3aBAaHb: OLIHIOBAHHS 1
MPOrHO3yBaHHA HAMiNHOCTI, eKCnepuMeHTarnbHe OLi-
HIOBAHHSA NMOKA3HWKIB HAOINHOCTI, NPUAHATTS 3ax0/iB
LOAO JOCATHEHHS 3a[aHOr0 PiBHA HamiNHOCTI 3a
PaxXyHOK MiABULLEHHS eDEKTUBHOCTI CTpaTErii TeXHIY-
HOro 06CNYroByBaHHA LLIAXOM KOHTPOMO NapameTpiB
e/IEKTPOHHOI anaparypu.

OCHOBHi XapakTepuUCTUKH,

CYTb PO3P0O6KHK

OCKiNlbKM iHKONM 3HAYEHHSI peanibHUX MNOKa3HUKIB
HAIAHOCTI CYTTEBO BiAPI3HAOTLCA Bif NPOrHO3HUX
OLHOK, @ Y MeTOAax AiarHOCTUKM eNIEKTPOHHOI anapa-
TYPU He BPaxoBYeTbCA edoekT qpiryp Jliccaxy Ta ix
crneumndivyHi 0co6nmMBOCTI, AKi MatOTb 0COBNNBE 3HA-
YeHHS ONS PO3BUTKY TEOPETUHHUX OCHOB 0BPOOKN il
AOCTIKEHHS LUIMPOKOro Knacy curHanis. YpaxyBaHHs
edpekTy piryp Jliccaxy nig 4ac AiarHOCTUKM Ta
BUNPOOYBAHHAX ENIEKTPOHHOI anapatypu nifBuLLye
HAMIAHICTb ENIEKTPOHHUX CUCTEM. TakoX Yy pPo6OTi
OyNno pO3B’A3aHO BAX/BE HAYKOBE 3aBAAHHA — PO3-
pO6MeHO MOAENb OLHKWA napameTpiB HadiliHOCTI Ha
OCHOBI CTBOPEHHSI TEXHONOrii OnpautoBaHHA CTaTu-
CTUYHWX AAHUX BiAMOB €NEKTPOHHUX CUCTEM.

[TOpiBHAHHA 3i CBITOBMMMW aHanoramm,

OCHOBHI NepeBarn po3pooku

Ynepiue 3anponoHOBAHO KOMM'KOTEPHY CUCTEMY Ha
3acafax MmatemMaTuyHOl mMofeni 06’ekTa KOHTPOMO i
AiarHOCTUKN 3 BU3HAYEHHAM CTAaTUCTUKW BigMOB, LU0
[2€ MOX/IMBICTb CUHTE3YBATW ONTUManbHY Nporpamy

Purpose and scope

The computerized system for diagnosing and control-
ling the parameters of electronic equipment is desig-
ned to solve the following tasks: assessment and pre-
diction of reliability, experimental evaluation of reliabi-
lity, taking measures to achieve a given level of relia-
bility by improving the efficiency of maintenance stra-
tegy by controlling the parameters of electronic equip-
ment.

General characteristics.

Concept of the development

Sometimes the values of real reliability indicators dif-
fer significantly from predictive estimates, and the
methods of diagnostics of electronic equipment do
not take into account the effect of Lissage figures, and
their specific features that are of particular importan-
ce for the development of theoretical foundations for
processing and studying a wide range of signals.
Taking into account the effect of Lissajous figures
during diagnostics and testing of electronic equipment
increases the reliability of electronic systems. An
important scientific problem was also solved in the
work — a model for estimating reliability parameters
based on the creation of technology for processing
statistical data on failures of electronic systems was
developed.

Comparison with similar systems of

the global market. Main advantages

Innovative computer system based on a mathematical
model of the object of control and diagnostics with the
definition of failure statistics which makes it possible
to synthesize the optimal control program of their ele-
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KOHTPOJIIO iX eJIEMEHTIB 3aBAAKMN BPAXyBaHHIO MHOXMU-
HI OMepaTopiB Npouecy nepexomdy CUCTEMU 3 OLHOIO
CTaHy B iHLWIWIA B pasi Aii gectabiniauinHux gaktopis.
Habys nomanblioro po3BUTKY KOMM'OTEPU30BaHUN
MEeTOA imiTaLii BunpobyBaHb eNEKTPOHHUX CUCTEM Ta
KOMMOHEHTIB Ha 0CHOBI mMeToay MoHTe-Kapno, akui
BiAPi3HAETLCA Bif BiAOMMX (DYHKLLIOHANBbHOK JeKOM-
Mo3uLieto NpoLecy iMiTauii Ha Taki 3aBaHHs: iMiTaLis
CTaTUCTWKM BiMOB €NEKTPOHHUX CUCTEM i NepeBipka
npasaonoAibHOCTI rinoTes.

MomanbLuui pO3BUTOK OTPUMAB KOMIT IOTEPHUIA METOA,
[iarHOCTYBAHHS €JIEKTPOHHUX CUCTEM Ta KOMMOHEH-
TiB, KNIl BiIPI3BHAETLCA Bifl paHille BiJOMMX TUM, LLIO
BPax0OBYE KinbKiCTb iHCpOPMALil i [a€ MOXIUBICTb
BM3HA4YaTM NOYATOK eHTpomii npouecy Aerpagauii
eNeKTPOHHMX KOMIMOHEHTIB.

OTtpumas nojanblUUA PO3BUTOK METOA OLLiHHOBAHHS
HAOIMHOCTI €NEKTPOHHUX CUCTEM | KOMMOHEHTIB 32
eKCMepUMEHTaNbHUMU [aHUMU, SKUA Bif HAABHUX
BiZPI3HAETLCA TUM, L0 6A3YETHCA HA MEPEBipLi npa-
BAOMNOAIGHOCTI rinoTes, a AiarHoCcTKA 3a J0NOMOroK
edpekTy qoiryp Jliccaxky 3a6e3nevye 3HMKEHHS NOXun6-
KW [pyroro pojy Ta 3MeHLWYE BapTiCHi A 4acOBi
BUTPATK Ha ii NPOBELEHHS.

3aTpebyBaHICTb HA PUHKY

HasBHi MeToAN JOCNIMKEHHS HAAINHOCTI eNIEKTPOHHOI
anapaTypu He MOBHOK MipOt BifiNOBIAAKTH BUMOram
NPaKTUKK 1 PiBHIO TeXHONOrii BUpobHMLUTBA. Lie cyTTe-
Be BI0CKOHANEHH$ HasiBHIX METOAIB i 3aC00iB PO3B’s-
3YBaHHA

3aBJaHb MO[ESIOBAHHA B iH(DOPMALiHUX TeXHOJO-
risgx. Y 38’d3Ky 3 TUM LLIO CKMaAHi CUCTEMWN LIEHTPani-
30BaHOI0 Ta PO3MOAINEHOr0 KepyBaHHA, Y AKUX
UMdopOoBi NPUCTPOI Ta CUCTEMU € HEBIZ'EMHOK 4acTu-
HO KOHCTPYKLi B Cy4acHWX aBiaLiliH1X Ta KOCMiYHUX
anaparax i MiCTaTb e/IeKTPOHHI KOMMOHEHTU Ta MOJY-
ni 3 BUCOKMM piBHEM HAZiAHOCTi, NOTPIOGHO OUIHNTK
3Ha4YeHHd napameTpiB HagilnHOCTI W 064MCNUTH
NoxXuneky, AKy M1 pobumMOo, NPUAMAKYM TON YW iHLWINIA
TEOPETUYHUIA po3nogin. Y 38’a3ky 3 uum 6yro po3po-
611eHO METO/ MOAENOBaHHSA BUNPOOYBaHb Ta KOMM'10-
Tepu3oBaHa CUCTEMA JiarHOCTYBAHHA © KOHTPOJIO
napameTpiB eneKTPOHHOI anapatypu Ans OOCHiLKEeH-
HA Liei npobnemu.

CTaH rotToBHOCTI PO3PO6KY

Pesynbtati gocnigpkeHb 6yno BMpPOBa[XEHO B HaB-
YanbHuiA npouec HAY, a takox y AN «3asog 410
LIMBINbHOI aBiaLlii».

ments by taking into account many operators in the
process of transition from one state to another has
been proposed.

The computerized method of simulation of tests of
electronic systems and components on the basis of
the Monte Carlo method, which differs from the
known functional decomposition of the simulation
process into the following tasks: simulation of failure
statistics of electronic systems; checking the objecti-
vity of hypotheses, has been further developed

The computer method of diagnosing electronic
systems and components, which differs from the pre-
viously known ones in that it takes into account the
amount of information and makes it possible to deter-
mine the beginning of the entropy of the process of
degradation of electronic components, has been
further developed.

The method of assessing the reliability of electronic
systems and components based on experimental data,
which differs from the existing ones in that it is based
on testing the objectivity of hypotheses, received
further development. And diagnostics using the effect
of Lissage figures help to reduce the error of another
kind and reduce the cost and time spent on its imple-
mentation.

Market demand

Existing methods of studying the reliability of electro-
nic equipment do not fully meet the requirements of
practice and the level of production technology. This
development significantly improves existing methods
and tools for solving modeling problems in informati-
on technology. Due to the fact that complex centraliz-
ed and distributed control systems in which digital
devices and systems are an integral part of the
modern aircraft and spacecraft design and contain
electronic components and modules with a high level
of reliability, it is necessary to assess the values of
reliability parameters and calculate the error we make
by accepting one or another theoretical distribution. In
this regard, a test modeling method and a computeriz-
ed system for diagnosing and monitoring the parame-
ters of electronic equipment to study this problem
were developed.

Degree of

completion

The research results were implemented in the educa-
tional process of the National Aviation University, as
well as in State Enterprise "Plant 410 Civil Aviation".
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CLACTEMA KBAHTOBOTO

PO3MNMOAINEHHA KIHO4YIB QKD QuantUA

QUANTUM KEY DISTRIBUTION SYSTEM

QKD QuantUA

[pn3Ha4eHHs

Ta cpepa 3acTOCYyBaAHHSA

HeoO6xigHUMK HanpsiMamm LisnbHOCTI Y capepi 3abeane-
YeHH$I HaLlioHanbHOI 6e3nekn YKpaiHu € po3BUTOK CUCTE-
MU KpUnTorpaciyHoro 3axmcty iHdhopmadii, opraHisavis
i HaNaroMKeHHs BUPOOHNLTBA BITYUHAHMX 3AXMLLIEHNX
3ac006iB Ta TeXHONOri 06po6seHHs iHopmauii. Cuctema
KBAHTOBOro po3nofineHHs kmtodis QKD QuantUA npus-
HaYeHa Ang peanisauji 3axMLLEHOr0 MiXKabOHEHTCbKOro
3B’A3KY 3a PaXyHOK PO3MOAINEHHS KNOYIB LKA PYBaHHS
Ta NOCTKBAHTOBOrO 6G/10KOBOr0 CMMETPUYHOIO LUNCDPY-
BaHHS AaHnX. [TOTEHLAHAMI KOPUCTYBa4YamMm CUCTEMU €
OaHKiBCbka Cgpepa, OpraHu [ep>XaBHOrO YNpaBhiHHS,
00’EKTW KPUTUYHOI IHGOpaCTPYKTYpK LepXKaBu, Cy0'eKTn
3a0e3ne4eHHs Kibepbesnekn Aepxasm TOLLO.

OCHOBHI TeXHiYHi

XdPAKTEPUCTUKN

Cuctema KBaHTOBOro po3anofineHHs knodis QKD
QuantUA opieHTOBaHa Ha 3a6e3Me4eHHs 3axMLLEHOro
PO3NOAINEHHA KIHOYiB MK JBOMAa KOPMCTYBa4yamm 3
nojanbLIo KpunTorpadgiyHow 06pPO6GKOK AaHMX.
Cuctema BUMKOPUCTOBYE KBAHTOBMIA npoTokon BB84
(SARGO4) Ta noctksauToBun [CTY 7624:2014
«KanuHa»; nigTpumye iHTepdpencn NigknoYeHHs —
USB, Ethernet, Fiber SFP; miana3oH po6oyux TemMnepa-
Typ — BiA -10°C po +50°C; Kopnyc MeTanesui; 3By-
KOBa, BiGPO- Ta CBITNOIHAMKALIA; NIAKNIOYEHHS [0
enektpomepexi 100-240 VAC @ 50/60 Hz; Bara — 10
10 kr; poamipun — 19" B KOMyHikauiiHy wady 1U-2U.

OCHOBHi nepeBaru

MepeBaramm CUCTEMU KBAHTOBOIO PO3NOJiNEHHS
kntoyie QKD QuantUA € 3a6e3nedeHHs TeOpeTuKo-
iH(DOPMALLIHOI  CTIMKOCTI, [0CTOBIPHE BUSBIIEHHS
(hakTy NigKNOYeHHS 3710BMUCHKKA, BWUCOKA LLUBWUA-
KiCTb LINGOPYBAHHA JaHUX Ta CTIAKICTb [0 BifOMUX
KPUNTOAHAMITUYHUX aTakK (y TOMY 4Yuchi A0 aTak Ha
OCHOBi KBAHTOBWX aNnropuTMmiB).

Purpose and

Scope

Necessary areas of activity in the field of national
security of Ukraine are the development of crypto-
graphic information security system, organization
and establishment of production of domestic protec-
ted means and technologies of information proces-
sing. The quantum key distribution system QKD
QuantUA is designed to implement secure inter-
subscriber communication through the distribution
of encryption keys and post-quantum block symmet-
ric data encryption. Potential users of the system are
the banking sector, public administrations, critical
infrastructure of the state, subjects of state cyber
security and others.

Main technical

characteristics

The quantum key distribution system QKD QuantUA is
oriented on secure key distribution between two users
with further cryptographic data processing. The
system uses quantum protocol BB84 (SARG04) and
post-quantum DSTU 7624:2014 «Kalyna» support
connection interfaces USB, Ethernet, Fiber SFP; ope-
rating temperature range — from -10°C tio +50°C;
metal case; sound, vibration and light indication;
mains connection 100-240 VAC @ 50/60 Hz; weight
— up to 10 kg; dimensions — 19" communication cab
1U-2U.

Main
advantages

The advantages of the quantum key distribution
system QKD QuantUA are theoretical and information
stability, reliable detection of the fact of malicious
access, high speed of data encryption and resistance
to known cryptanalytic attacks (including attacks
based on quantum algorithms).
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CtaH 3axucry

IHTeNeKTyanbHOI BNACHOCTI

OTpumaHo 6 nateHTiB YKpaiHu Ha KOPUCHY MOfenb
(No43779, Ned5776, No55211, Ne55213, Ne67691,
No108520).

3aTpebyBaHICTb HA PUHKY

Ha cbOrofHi OCHOBHMMM CBIiTOBUMW BUPOBHMKaMU
CWUCTEM KBAHTOBOrO po3nofifneHHs kntoyis € ID Quan-
tique (LLsenuapis), MagiQ (CLUA), Toshiba Research
Europe Ltd (Benukobputanis), QuintessencelLabs Pty
Ltd (AscTpanis). [poTe BapTiCTb TakMX CUMCTEM (aHa-
10riB) € AOCUTbL BMCOKOK. CucTeMa KBAHTOBOIO pO3-
noginenHs kntovis QKD QuantUA mae 30kpema nepe-
Bary eKOHOMIYHOIO XapakTepy — Lie MeHLUa BapTiCTb
NOPIBHAHO 3 CUCTEMaMU-aHanoramu.

CTaH roToBHOCTI PO3POOKY

Po3po6neHo nporpamHi Mofeni, TpuBae po3po6neHHs
MakeTy (MporpamHo-anapaTHoOro KOMMJeKCy) cucte-
MW KBAHTOBOr0 po3nofineHHs kntodis QKD QuantUA.
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Intellectual property

protection status
6 patents of Ukraine were received (Ne43779,
Nod5776, Ne55211, Ne55213, Ne67691, Ne108520).

Market demand

Today world manufacturers of quantum key distribu-
tion systems are ID Quantique (Switzerland), MagiQ
(USA), Toshiba Research Europe Ltd (Great Britain),
QuintessenceLabs Pty Ltd (Australia). However, the
cost of such systems (analogues) is quite high. The
quantum key distribution system QKD QuantUA has in
particular economic advantages, namely it is less
expensive compared to analogue systems.

Degree of completion

Software models have been developed, the develop-
ment of a layout (software and hardware complex) of
the quantum key distribution system QKD QuantUA is
underway.
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QKD QuantUA-A

QKD QuantUA-B

Cuctema KBaHTOBOIro po3nogineHHs kmoyie QKD QuantUA

The quantum key distribution system QKD QuantUA
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POSFIO,[I,IJ'IEI-_!VIVI PESOHATOP LJ151 ®ITbTPIB
NIABULEHOI HACTOTHOI BUBIPKOBOCTI

DISTRIBUTED RESONATOR FOR FILTERS OF
INCREASED FREQUENCY SELECTION

[pn3Ha4eHHs

Ta cpepa 3acTOCYyBaAHHSA

Pe3oHatop npuaHayeHnit 41s PO3noAineHnX 4acToTHO-
BUOOPYMX (INLTPIB 3aC06iB TeNIEKOMYHIKaLin 3 Nigsu-
LLEHUMW CENeKTUBHMUMM BJIAaCTMBOCTAMU. Bukopu-
CTaHHS PO3MNOAINEHOro pe3oHaTopa 403BONAE peani-
3yBaT (INbTPU 3 HEOOXIAHUMW HU3bKUMU BTpaTamMu
eHeprii B N00Cci NponNyckaHHs Ta 0CTaTHbO BUCOKNM
3aTyXaHHAM B MONOCI 3aropomKeHHs. MoTeHLinHUMK
KOpUCTYBa4YaMu € pi3Hi pagioHasirauinHi cnyxou,
30KpemMa aeponopTu.

OCHOBHi TEXHi4Hi XapaKTepPUCTUKH
Pe3oHaHcHa vacTtoTa 1 [Tw; po3psaka cnekrpa 4; 4ac
3aTpuMKmM pesoHatopa 2-107'0 ¢; pe3oHaTOp 3aMKHY-
TUA HA OAHOMY KiHUi (pe3oHaTop napanesibHOro
TWNy); BiAHOCHA AieNIeKTPMYHA NPOHMKHICTb NigKnag-
Kn 9,6; TOBLUMHA MigHOT npoBigHoi nonockn 0,03 mm;
TAHTeHC KyTa JienekTpuyHux BTpat 2,5-10.

OCHOBHI nepesary

Po3po6neHi pe3oHaHCHI CMCTEMM 32 CBOIMUW XapaKTe-
PUCTUKAMMN MOXXYTb MEPEBEpLLYBATH BiJOMi aHanoru
3a TakKMMW napameTpaMu: A0OPOTHICTb Pe3oHaTopis
36inbLueHa Ha 20-40% 3anexHo Bif TUMY KOHCTPYKLi
i 3a[)aHOI LLiNBbHOCTI CNEKTPY (aKT LoAo peanisadii, );
BUrpaLLl y PiBHi 3aracaHHsa B CMy3i NPOMYCKaHHA pe3o-
HaTOPiB MONOCKOBOI KOHCTPYKUii cknas 20-30%;
KoakcianbHoi — 10 80%; 06nacTb 3aTpUMaHHs 36ib-
lleHa B 2 i O6inble pasiB;, piBeHb MN0O3aCMYroBUX
BUMNPOMIiHIOBAHb 3MEHLIEeHWA Ha 15-25%; BuUOOPYI
XapaKTepUCTUKI MPUCTPOiB Ha 6asi po3pobneHmx
PE30HATOPIB NOMIMNLLIEHI He MeHLLE, HiX Ha 20%); TOY-
HICTb PO3PaxyHKY Pe30HaTOPIB KoakcianbHOI i NOno-
CKOBOi KOHCTPYKLii m03Bonuna ckopotutn Ha 20%
06cAr po6iT 3 PEryntoBaHHs; MacorabaputHi NoKa3Hm-
K pO3pO6IEHUX PE30HATOPiB 3MeHLIeHi B 1,2-2
pasu, L0 BifiNOBiAae BUMOram KOMMIEKCHOI iHTerpa-
Lii paioTEXHIYHWUX NPUCTPOIB.

Purpose and

Scope

The resonator is designed for distributed frequency-
selective filters of telecommunications with increased
selective properties. The use of a distributed resona-
tor makes it possible to implement filters with the
required low energy losses in the passband and suffi-
ciently high attenuation in the stopband. Potential
users are various radio navigation services, in particu-
lar airports.

Main technical

characteristics

Resonance frequency — 1 GHz; spectrum rating — 4;
resonator delay time — 2-10'° s; resonator — closed
at one end (parallel type resonator); relative dielectric
constant of the substrate — 9,6; copper wire strip
thickness — 0,03mm; dielectric loss tangent —
2,5-104.

Main
advantages

The developed resonant systems in their characteri-
stics can surpass the known analogs in such para-
meters as: the Q-factor of the resonators is increas-
ed by 20-40%, depending on the type of construc-
tion and the specified spectrum density; the gain in
the attenuation level in the passband of the resona-
tors was 20-30%; coaxial — up to 80%; the delay
area is increased 2 or more times; the level of out-
of-band emissions is reduced by 15-25%; selective
characteristics of devices based on the developed
resonators improved by at least 20%; the accuracy
of the calculation of the resonators of the coaxial
design made it possible to reduce the volume of
work on regulation by 20%; the mass-dimensional
indicators of the developed resonators are reduced
by 1.2-2 times.
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CtaH 3axucry

IHTeNeKTyanbHoi BNACHOCTI

TofaHo 3asiBKY Ha OTPUMAHHS nateHTy YKpaiHu Ha
KOPUCHY MOAETb.

3aTpedyBaHiCTb HA PUHKY

3aTpebyBaHiCTb Ha PUHKY NOB’i3aHa 3 MiHiMi3aUieto
HebaXXaHoro BNAWBY anapatypu pamioenekTPOHHUX
3aCc06iB OJIMH Ha OJIHOr0 B HEBENKOMY 06’eMi npo-
CTOpY, Hanpuknag Ha 60pTy niTanbHOro anapara. AHa-
Ni3 TOYHMX LGP EMHOCTI iNibTPiB Ha CBITOBOMY Ta
BITYM3HAHOMY PUHKY LLie He NPOBOAMUBCS.

CTaH roToBHOCTI PO3POOKY

Po3po6neHo MeToAM CUHTE3y BUCOKOAOOPOTHMX
Pe30HaTopiB i NPOBEAEHO iX aHani3; BifgbyBaeThbCA
BUrOTOBNIEHHS JOCNIJHNX 3pa3KiB.

1
Myck/Start

|‘
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2
BBeeHHsA NOYaTKOBMX daHuX/
Initial data input

3
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Calculation yy, y,

4 Hi/No
Vi< Y,
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O6umcnenns/ 06uncnenns/Calculation
Calculation &, Ry, Ay, Ay €1, Ry, Ay Ay, By, By
6
10=1
Hi/No Tak/Yes
6* 7 8
002 002 002

ATIrOpuUTM CUHTE3Y Pe3oHaropa
Algorithm of Resonator Synthesis

Intellectual property

protection status

An application has been submitted for a patent of
Ukraine for a utility model.

Market demand

Demand in the market is associated with minimizing
the negative impact of radio-electronic equipment on
each other in a small volume of space, for example, on
board an aircraft. The analysis of the exact figures of
the filter capacity in the global and domestic markets
has not yet been carried out.

Degree of completion

Methods for the synthesis of high-quality resonators
and their analysis have been developed; prototypes
are being manufactured.
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KOMTJIEKC AJ14 NPOBELEHHSA
CTErOAHAJI3Y MELIAGAIAIB

COMPLEX FOR STEGANALYSIS OF

MEDIA FILES

[Tp3HaYeHHS

Ta cdpepa 3acTOCYBAHHS

Komnnekc npu3HadeHunin Ans npoBeeHHs cTeroaHani-
3y megiachaiinis yHiBepcanbHUM METO[OM CTeroaHa-
Ni3y He3anexHo Bifg cTeraHorpadiyHoro meroay,
KM OYr10 NPUXOBAHO MOBIAOMIIEHHS Y KOHTEHep.
BukopucTaHHA Takoro KOMMekcy A03BOANUTbL MifBu-
WNTW piBEHb 0e3NeKu KPUTUYHOT iHCPOpMALiiHOT
iHGpacTpyKTypy YKpaiHu, L0 € CTPATEriYHO BaXNu-
BM 3aBJAaHHAM Ha Cyd4acHomy eTani ii pO3BUTKY.
MOTeHLiiHMMKN KOPUCTYBa4aMi TaKOro KOMMIEKCY €
NpeAcTaBHULTBA BiliCbKOBOI Ta PO3BiAYyBaNbHOI rany-
3i, CUCTEMMN YPALOBOro 3B’A3KY 1 iHLII CEKTOPU Kpu-
TUYHOT HCDPACTPYKTYPU AEpXKaBU, Y AKUX MOXYTb
Oyt BUKOpUCTaHi cTeraHorpadivni metogm LACK,
WLAN, DAB 3 MeTOt0 HaHeCEHHS LLKOAW HaLiOHANbHIN
besneLi fep>xasu

OCHOBHI TeXHI4Hi XapaKTepUCTUKN
Komnnekc npencrasnise co60K0 KOMM'IOTEPU30BaHY
CUCTEMY [i19 OLIHIOBAHHA MefiadpaiiniB Ha HasBHICTb
npuxosaHoi iHgopmauii. Cknagaetscs 3 EOM Ta BcTa-
HOBJIEHOTO HAa HbOMY aJIrOPUMiYHO-NPOrPAMHOI0
3a6e3neyeHHs MeToJy CTeroaHasnisy 3 6a3on AaHux
BiZIKpMTUX (Open source) MeTOfiB CTeraHorpagiyHoro
BOY0BYBaHHSA [aHUX.

OCHOBHi nepeBaru

Komnnekc 403BONUTL NiABMLLMTM NPOAYKTUBHICTb Ta
3MEHLLIMTY HaC Ha BU3HAYEHHSA (PaKTy HasiBHOCTI Npu-
XOBAHOr0 MOBIJIOM/EHHS Yepe3 HasBHICTb YHiBep-
CanbHOro MeToAy CTeroaHanisy. 3a Takoro nigxomy He
noTpibHo 6yne nepebupaty pisHi cTeraHorpadidHi
METOAW [na aHanidy Mmegiacpainy. BukopucTaHHS
METOAIB BUSABNEHHS CTAaTUCTUYHWUX XapaKTepUCTUK
LUYMOBWX CUrHaNiB Ha iHTepBanax CTalioOHapHOCTI
[03BOINTb 3MEHLUNTM KiNbKiCTb MOMWJIOK MEepLLOro
poAy. Y pasi BUKOPWUCTAHHA iHTepBanis CTaLioHapHO-
CTi LUYMOBOIO CWUrHany OLiHKAa MOro XapakTepucTuk

Purpose and

Scope

The complex is designed to carry out steganalysis of
media files using the universal steganalysis method,
regardless of the steganographic method that hides
the message in the container. The use of this complex
will allow one to increase the level of security of crit-
ical information infrastructure in Ukraine, which is a
strategically important task at the present stage of its
development. Potential users of this complex are
representative offices of the military and intelligence
spheres, government communications systems and
other sectors of the state’s critical infrastructure, in
which steganographic LACK, WLAN, DAB methods
can be used in order to harm the national security of
the state.

Main technical

characteristics

The complex is a computerized system for testing
media files on hidden information. It consists of a
computer and the algorithmic software installed on
it for the steganalysis method with a database of
open source methods for steganographic data
embedding.

Main advantages

The complex will increase productivity and reduce the
time to determine the presence of a hidden message
due to the universal method of steganalysis. With this
approach, it will not be necessary to iterate various
steganography methods to analyze the media file. The
use of methods for revealing the statistical characteri-
stics of noise signals at intervals of stationarity will
reduce the number of errors of the first kind. When
using the intervals of stationarity of the noise signal,
the assessment of its characteristics will be carried
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Oyae NpOBOANTMCS HA KOXHOMY iHTepBani okpemo. 3a
Takoro nigxofy 6yne Ginblue LWIAHCIB HE NPOMYCTUTU
NpuxoBaHe NOBIJOMIIEHHS Y Mefiadalini.

CtaH 3axucry

IHTeNeKTyanbHoI BNAcHOCTI
OTpumaHo 1 NaTeHT Ha BUHAXiA.

3aTpebyBaHiCTb HA PUHKY
3atpebyBaHiCTb Ha PUHKY MOB’i3aHa 3 PO3BUTKOM
CY4aCHMX CUCTEM NepefaBaHHsa Meaiadpaiinis Ta yaoc-
KOHaNIeHHs CTeraHorpaddiyHmMx MeToAiB, L0 CTBOPHOE
nepeaymoBy Ans anropuTMiYHO-NPOrpamMHOro 3abes-
NeYeHHs YHiBepCaNbHUX METOLIB BUSABJIEHHA (haKTy
HasiBHOCTi NPWUX0BAHOI0 MOBIJOMNEHHA y Meadiadhan-
nax. AHani3 To4HWUX LUMdP EMHOCTI KOMMNJIEKCIB Ha CBi-
TOBOMY Ta BiTYM3HAHOMY PUHKY LLE He NPOBOAMBCA.

CTaH roToBHOCTI

PO3P06KK

Bepetbcsi po6oTa no po3pobui anropuTmivyHO-
NporpaMHOro 3abeaneyeHHst MeTOAy CTeroaHaniay.

A MATLAB R2015b (4] Figure 1
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out on each interval individually. With this approach,
there will be more chances not to miss the hidden
message in the media file.

Intellectual property

protection status
One patent for the invention was received.

Market demand

The market demand is associated with the develop-
ment of modern media files transfer systems and
the improvement of steganographic methods, crea-
tes the preconditions for algorithmic software for
universal methods of detecting the presence of a
hidden message in media files. The analysis of the
exact figures for the capacity of the complexes in
the world and domestic markets has not yet been
carried out.

Degree of completion
The development is underway to create algorithmic
software for the steganalysis method.
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HAYKA TA IHHOBALLII

OUIBTP HVKHIX HAGTOT 3 PO3LUNPEHOH)
CMYTOH 3AXUCTY IHOOPMALII

LOW-PASS FILTER WITH EXTENDED
INFORMATION PROTECTION BAND

[pn3Ha4eHHs
Ta cpepa 3acTOCYyBaAHHSA

®inbTp NpU3HadYeHWiA Ang MiHiMisauii napasuTHUX
reHepauiit i no6i4HMX BUMPOMiHIOBAHb HA eTani pos-
PO6NEHHs BYab-9KOro eIEKTPOHHOrO NPUCTPOKD AN
3a6e3neyeHHs 3axUCTy iHpopMaLii No KaHanax BUTO-
KY Yy BWCOKOLUIBUAKICHUX CUCTEMax MepefaBaHHA
AaHux. [OTEeHUinHUMN KOPUCTYBaYaMi Takoro inb-
TPY € CWUMOBi Ta cneuianbHi CTPYKTYpu YKpaiHu, a
TaKOX NPUBATHI OXOPOHHI (PipMK, L0 3a6e3nedyrTh
3aXUCT iHGhopMaLLii y cucTemax nepeaBaHHs AaHUX.

OCHOBHi TEXHi4Hi XapaKTepPUCTUKH

®HY 3 BUCOKOOMHUMM HaBAHTaXKEHHSMU BUKOPUCTO-
BY€ 6aratoCTyrneHeBi NiHii 38’A3KY 3 KifbKiCTIO CTyne-
HiB N>3. 36iNbLUEHHAM KibKOCTi CTYMEHIB N MOXHa
PO3LIMPUTI CMYTY 3aropoKeHHs. Mpn LboMy Makcu-
MasbHUiA BUTpall CTaHOBUTb B . =n/2. MakcumanbHo

MOXIINBA LUMPKMHA [HAYKTUBHOI 06MacTi 3aMKHYTOI
TPUCTYMNEHeBOI NiHii arctgd=7r/2. YacTtota nepworo
Hyns BXifHOI NpoBiAHOCTI Q,=T7/6t.

OCHOBHI nepe.ary

Po3po6reHi KOHKPETHi cxemu QoinbTpiB MatoThb NiABULLE-
Hi iHCDOpMaLLilHi 3aX1CHi BNACTUBOCTI NOPIBHAHO 3 HAsAB-
HUMM aHanoramu Ha 30CepepKeHX i Po3nomineHnx ene-
MeHTax. [0 po3po6nieHux MinbTpyBanbHUX CeKLil
MOXYTb OYTW NiOKNIOYEHi O0OATKOBI AK 30CepemKeHi,
TaK i posnogineHi enemeHtn (wneicpu). Lle nossonse
N01aTKOBO MiABULLMTI CTIAKICTb i NMepeLlKog03axuLLe-
HICTb TeXHi4HMX 3ac06iB nepenaBaHHs iHdOpMALi.
3acTocyBaHHs (OiNbTPIB 3 LWMPOKUMMK CMYyramu 3aropo-
[DKEHHSA [03BOMSE 3HAYHO 3MEHWMUTU MOBIpPHICTb
MOMUNIKOBOrO npuiomy. Hanpuknag, instpu 3
LUMPOKUMM CMYyTami 3aropopKeHHs, Y AKX peaisyeTb-
Cl PO3HOC PE30HAHCHMX YaCTOT(HyIIB i NONKOCIB BXiAHO-
ro onopy) A=7, A03BOJSIAOTL 3MEHLUMTW MOBIPHICTb
NOMWIIKW BiANOBIAHO B 11,6 pasu nopiBHAHHI 3 (inbTpa-
MU-aHanorammn Ha perynspHux niHisx nepeaasaHHA.

Purpose and

Scope

The filter is designed to minimize parasitic genera-
tions and spurious emissions at the development
stage of any electronic device to ensure the protection
of information through leakage channels in high-spe-
ed data transmission systems. Potential users of such
filters are power and special structures of Ukraine, as
well as private security companies that provide infor-
mation protection in data transmission systems.

Main technical

characteristics

LPF with high impedance loads uses multi-stage com-
munication lines with the number of stages n>3. By
increasing the number of steps n, you can expand the
barrier. In this case, the maximum barrier is B__ =n/2.

The maximum possible width of the inductive region
of a closed and three-stage line arctg6 = /2. Frequen-
cy of the first zero of the input conductance Q,=t/6t.

Main
advantages

Specific filter schemes have been developed. They
have increased information security properties in
comparison with existing counterparts on lumped and
distributed elements. The developed filtering sections
can be connected to additional lumped and distributed
elements (loops). This makes it possible to further
increase the stability and decrease noise interference
of technical means of information transmission. The
use of filters with wide rejection bands can significan-
tly reduce the likelihood of false reception. For exam-
ple, filters with wide bands, in which the diversity of
resonant frequencies is realized (zeros and poles of
the input resistance) A=7, allow to reduce the proba-
bility of error, respectively, 11.6 times in comparison
with analog filters on regular transmission lines.



SCIENCE AND INNOVATION

CtaH 3axucty

IHTeNeKTyanbHoI BNAacHOCTI

[MogaHo 3asBKY Ha OTPUMAHHA narteHTy YKpaiHn Ha
KOPUCHY MOJEnb.

3aTpebyBaHiCcTb

Ha PUHKY

3aTpebyBaHiCTb HA PUHKY MNOB’si3aHa 3 LIBMAKUM
NpPOrpecom Yy CTBOPEHHI BUCOKOLLBUAKICHUX CUCTEM
nepefaBaHHa iHGOPMaLii, cneunikow AKX €
CYMIpHICTb AOBXWH XBUNb KOPOTKOXBUNbOBOT 4acTu-
HU cnekTpa 06p0O6MOBaHMX CUTHANIB 3 reOMEeTPUY-
HUMU PO3MipamMmn enemeHTiB PagioTeXHIYHUX npu-
CTPOIB i HAABHICTb JMHAMIYHWUX HABAHTAXEHb, 0CO-
0nMBO B pasi BMKOPWUCTAHHA LMMPOBUX NMPUHLUNIB
06p06KK iHCpopMmaLii. AHaNi3 TOYHUX LUNP EMHOCTI
(binbTpiB Ha CBITOBOMY Ta BITYM3HAHOMY PUHKY Lle
He NPOBOAMBCA.

CTaH roToBHOCTI PO3PO6KY

3M0/1eNbOBAHO CXeMM (PiNbTPIB | NPOBEMEHO iX aHa-
ni3; Bif6YBAETHCA BUrOTOBNEHHS AOCNIAHUX 3PA3KIB.

ot

201

LLOU R&

FT-B200
RP2 NO.6L&27041

Hocnigrnii 3pasok
Prototype

Intellectual property

protection status

An application has been submitted for a patent of
Ukraine for a utility model.

Market

demand

The demand in the market is associated with the rapid
progress in the creation of high-speed information
transmission systems, the specificity of which is the
commensurability of the wavelengths of the short-wa-
ve part of the spectrum of the processed signals with
the geometric dimensions of the elements of radio
engineering devices and the presence of dynamic
loads, especially when using digital principles of infor-
mation processing. The analysis of the exact figures of
the filter capacity in the global and domestic markets
has not yet been carried out.

Degree of completion

Filter circuits have been modelled and analyzed; pro-
totypes are being manufactured.
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HAVKA TA IHHOBALIII

METONYHA CUCTEMA IHOOPMATIYHOI
MIOrOTOBKI MANBYTHIX APXITEKTOPIB

METHODICAL SYSTEM OF COMPUTER
TRAINING OF FUTURE ARCHITECTS

[Tpn3Ha4eHHd Ta cdpepa 3acToCyBaHHS

[MOTEHUiAHUMN CNOXMBa4aMn Pe3ynbTaTiB PO3Po6KM €
3BO apxiTeKTypHOro cnpsamyBaHHs. Po3po6ieHa Moaesb
METOAWYHOI CUCTEMM NiArOTOBKU MANBYTHIX apXITEKTOPIB
CnpsAMOBaHa Ha 3abe3rneyvyeHHs NiAroTOBKW (axiBLiB,
30ATHUX [0 apXiTEKTYPHOTO MPOEKTYBAaHHA 00’EKTIB 3
NiABWLLEHO eKOJIOTIYHICTIO Ta eHeproeddeKTUBHICTIO.

OCHOBHi XapaKTepuUCTUKM

Po3po6reHo 1 TeopeTnyHO 06rPYHTOBAHO BifMOBIAHO
[0 CYy4yacHWX TeHAeHUin 3MmicT, dhopmmu, MeToan Ta
3ac06u NPOeciitHOi NiAroTOBKM ManbyTHIX apXiTeKTo-
piB; PO3p06IeHO 1 TEOPETUYHO 06rpPYHTYBAHO MOLENb
METOAMYHOI CUCTEMU HACKPI3HOT iHCpOpMATUYHOT nif-
FOTOBKM MAiOyTHIX apxiTeKTopiB; PO3p061eHo Has-
YanbHO-METOAMYHWIA CYNpoBiA (haxoBoi NiAroTOBKU
ManbyTHIX apXiTEKTOPIB; eKCepuMeHTanbHO nepesipe-
HO eDeKTUBHICTb MOJeNi (axoBoi NiAroToBKY ManbyT-
HiX apXiTeKTOpiB Ta HaB4aNbHO-METOANYHOr0 3a6e3ne-
YeHH$; pesynbTaTi JOCNILKEeHHS BNPOBALKEHO B nefja-
rori4Hy NpakTUKy BULLOT apXiTEKTYPHOI OCBITH.

OCHOBHI nepeBaru Po3po6Ku

Mogenb METOAMYHOI CUCTEMU HACKPI3HOT iHdhopmaTuy-
HOI NiLroTOBKM MaibyTHiX apXiTeKTOpiB Mae iCTOTHI nepe-
Barn Hap BiTYU3HAHUMM Ta 3aPYODKHUMU aHanoramu.

3aTpebyBaHiCTb HA PUHKY

MigBUWMBLIN edIEKTUBHICTb Ta AKICTb (PAX0BO-iH-
(bopmatyHOT NiLroTOBKM MANBYTHIX apXiTeKTopis B
YHIiBEPCUTETi, OTPUMAEMO KPEaTWBHOr0, KOMMETEHT-
HOr0 apxiTeKTopa, 34aTHOr0 40 MOAanbLIoro npode-
CiliHOrO 1 0COBUMCTICHOrO 3pOCTaHHA, (daxisLsg HOBOI
reHepadii, KOHKYPEHTOCNPOMOXXHOr0 Ha PUHKY mpaLi
Ta 100% npauesnawToBaHoro.

CTaH roToBHOCTI PO3PO6KY

MeToauyHy cucTemy Hackpi3HOi iHDOpMaTYHOI Niaro-
TOBKW ManByTHiX apXiTeKTOpiB yNpPoBaLKeHO B OCBITHil
NnpoLec NiaroToBKy ManbyTHix apxitektopis y HAY.

Purpose and scope

Potential consumers of this development are universi-
ties of architecture. The model of the methodical
system of training of future architects is aimed at pro-
viding training of specialists capable for architectural
design of objects with high environmental friendliness
and energy efficiency.

General characteristics

Content, forms, methods and means of professional
training of future architects, as well as the model of
methodical system of end-to-end computer training of
future architects have been developed and theoretical-
ly substantiated in accordance with modern trends.
Educational and methodical support for professional
training of future architects has been developed. Effi-
ciency of the model and of the educational and metho-
dological support for professional training of future
architects was experimentally tested. The results of
the research have been introduced into the pedagogi-
cal practice of higher architectural education.

Main advantages

The model of the methodical system of end-to-end
computer training of future architects has significant
advantages over similar Ukrainian and foreign systems.

Market demand

By increasing efficiency and the quality of training of
future architects at the university, we get a creative,
competent architect, capable of further professional
and personal growth, a new generation specialist,
competitive in the labor market and 100% employed.

Degree of completion

The methodical system of end-to-end computer trai-
ning of future architects has been introduced into the
educational process of future architects training at
National Aviation University.



[HGbopmaLiviHe BUAAHHSA
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