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3AIAlIbHA XAPAKTEPUCTUKA HAYKOBOI TA
HAYKOBO-TEXHIYHOI AIAJIbHOCTI

OVERALL PERFORMANCE OF SCIENTIFIC AND
SCIENTIFIC TECHNICAL ACTIVITY

MoBiTpsAHMX Cun € cknagoBOK iHTErpoBaHOI CMCTEMM BiliCLKOBOI OCBITW i Hayku. Lis
LiSNbHICTb 3AiNCHIOETLCA KEPIBHUM CKITaAOM YHIBEPCUTETY, HAyKOBUMM NpaLiBHUKaMM
HaykoBoro wueHTpy [oBiTpsaHux Cun XapKiBCbKOro HauiOHaNbLHOrO YHiBepcuTeTy
MoBiTpsaHux Cwun, HaykoBoO-meaaroriyHMMM npauiBHUKaMu Kacpeap YHiBepcuteTy, |
HaBYanbHO-HAYKOBOrO LIEHTPY MOBHOI MiArOTOBKW, [AOKTOPaHTaMW, af'loHKTaMM,
cnyxayamu, KypcaHTaMu Ta CTyAeHTaMu

HaykoBa i HayKoBO-TeXHiYHa AifNbHICTL XapKiBCLKOrO HaLiOHanbHOro YHiBepCUTETY r

?5]5 4 Scientific and technical work of Kharkiv National Ivan Kozhedub Air Force University is a
ey i part of the integrated system of military education and science. All the activities in this
sphere are carried out by the University authorities, scientific personnel of the Air Force

Scientific Center of Kharkiv National Ivan Kozhedub Air Force University, academic staff of

university departments, educational and scientific center of language training, doctoral

4 Benuky yBary B yHiBepcuTeTi npuAainalTb AKOCTi NiAroTOBKW HayKOBO-MEAAroriYHmX i
HayKOBUX KagpiB, fKi FOTYIOTbLCA B JOKTOPAHTYpI, afA'OHKTYpi Ta Ak 3000yBayi HaykoBOro
CTYMNeHs WAXOM CaMOCTiliHOI po60TU Hap AucepTauiaMun. [Ina 3axucty JOKTOPCLKUX Ta
KaHAUAATCbKMX AucepTauin 3a 6 HaykoBUMM crewianbHOCTAMM B rany3sx BiCbKOBUX Ta
TEXHIYHMX HayK B yHiBepCcUTETi NpautotoThb 3 cneuianizoBaHi BYeHi paau.

Much attention is paid to the quality of training scientific and academic personnel who study at
postgraduate and doctoral courses or seek scientific degrees working on dissertation thesis
independently. At the university there are three specialized scientific councils which consider
and let applicants go through the official procedure required for obtaining Candidate and
Doctor degrees in 6 scientific specialties of military and technical sciences.



XapKiBCbKM HaLioHanbHWUIA YHiBEpCUTET
MoBiTpAHMX CUN € NOCTiNHMUM
OpraHi3aTopoM HayKoOBUX KOHtepeHLil,
ceMiHapiB Ta KOHKYPCiB HayKOBWX npaLb
BCEeYKpaiHCbKOro Ta MiXkHapoAHOro PiBHIB

« Kharkiv National Ivan Kozhedub
Air Force University organizes
scientific conferences, seminars [
and contests of scientific works of &=
All-Ukrainian and i

levels

4 B yHiBepcuteTi po3pobnisioTbCcsi MOHOrpadpii, KepiBHi, METOANYHI Ta AOBIAKOBI AOKYMEHTH.
thaxoBUX BuUAaHb, B SAKUX MOXYTb MybrikyBaTMCA HayKOBi pesynbTaTh, Ta MiKHapOAH
HayKOBOMETPUYHi 6a3u 2

A AKTMBHO NPOBOAUTLCA NATEHTHO-NILEH3IMHA Ta BUHaXigHMUbKa poboTa. BuHaxigHWKW
KOPUCHY MoZeNb Ta OTPMMaHO LOPiYHO 6Mn3bKo CTa AeknapaliitHux nareHTiB Ykpainu Ha

KOpVICHI mogaeni. ABTOpCbKI KONEKTMBM BUHaXigHUKIB yHlBepcheTy € MOCTIHUMM Y4YaCHUKaMun
Ta npusepaMM I.I.IOpI"IHOFO BceapMIVICI:KOFO KOHKYpCYy «Kpau.wm BUHaxig POKY».

N Monographs, methodological and reference

scientific professional publications are issued

MocrTiliHo BUAAETLCA YOTUPU HAYKOBUX BUOAHHA, WO BXOAﬂTb Ao nepeanlB HayKOBMX gl-

YHiBEpCUTETY Y CKNnapai aBTOPCbKUX KONEKTUBIB nofatoTh A0 [lepknaTeHTy YKpaiHu 3asiBKU Ha |« i

developed at the university. Four scientific publications which are included in the list of

scientific research and international metric scientific foundation can be published.
A Patent, licensing and researching activities are conducted. The university inventors,
being composite authors, submit utility model applications to the State Patent Office of
Ukraine, about seventy declaratlve patents for ut|||ty models being recelved annual

PRIBCLKOTO  HaLiOHanbHOrO  YHiBEpCUTETY
oBiTpsiHMX Cun imeHi IBaHa Koxepy6a:
A po3Bonfie (paxiBUAM CamOCTiHO NpPOBOAUTH

¢yHAameHTanbHi, NpuKknagHi Ta nowykoBi gocnia-

JKeHHs B iHTepecax 36ponHux Cun YkpaiHu,

A 3abe3nevyye  MigrotoBKy  HaykoBWX (HaykoBoO-
neparoriyHux) kaapis BULOiI kBanidikauii, a Takox
NigrotoBKy BilCbKOBMX axiBUiB  (cnyxauiB,
KYpPCaHTIB i CTyAeHTiB).

Research, experimental and laboratory facilities of Kharkiv National lvan

Kozhedub Air Force University enable:

A carrying out fundamental, applied and exploratory research for the Armed
Forces of Ukraine ;

A providing training for highly qualified scientific, research and
teaching professionals;

A training military personnel (audience, students and cadets).

Contact mformatlon

Ykpaida, 61023, M.
Xapkis, Byn. Cymcbka,
77179, Ten. (+38057)
704-96-01

dakc: (+38057) 704-96-43
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E-mail: info@hups.mil.gov.ua

documents as well as guidelines are

on continuing basis where the results of

Ukraine, 61023, Kharkiv
77/79, Sumska Street
tel. (+38057) 704-96-01
Fax: (+38057) 704-96-43

E-mail: info@hups.mil.ﬁov.ua
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TeopeTnyHe 00rpyHTYBaHHA, METOAONOrIYHE Ta TEXHIYHE 3a0e3neYeHHS
npouecy CTBOPEHHS BUCOKOTOYHUX CUCTEM O30POEHHS
Theoretical rationale, methodological and technical support for the process
of creating high-precision weapon systems

| - L~ . . ______
Onuc 23M1cm ) HayKo8uX d0CAidHCEHb Description of research

JocnimkeHHs cnpAMOoBaHi Ha po3pobneHHA
HayKoBOI NpoAyKLii 3a HanpPAMKaM1 CTBOPEHHS:

2. ABTOMaTM30BaHMX CUCTEM

| GoitoBoro ynpaeniHHA Ta 3B'A3KY
~ (ACBY3), o BKII04aOTH A0 CBOrO
cknagy:

A 0o6rpyHTYBaHHA nNpuHLMNIB
CTBOPEHHS Ta HeobxigHoro
nporpamMHo-anapaTHoro  cknagy
ACBEY3 3 BU3HaYeHHaM
XapakTepucTuk il cknagoBux
YacTuH;
pO3p0obKy CUCTEMHWX BMMOT [0
anapaTtypu 3anobiraHHs
HecaHKLiOHOBaHOMY 3aCTOCYBaHHIO
3ac00iB ypaxeHHs;
eKCriepuMeHTanbHy  Mepesipky
OCHOBHMX TMOMOXEHb Ha MakeTax
naHok ynpasniHHs ACBY 3.

1. KopensuiliHo-ekcTpemManbHUX cuUCTeM  Hasirauii
6e3ninOTHUX N i TanbHMX anapaTiB Ta cCUCTEM
CaMOHaBefeHHs:  BUCOKOTOYHMX  3aCOBiB  ypaeHHs
“ NOBITPSAHOTO Ta Ha3eMHoOro 6a3yBaHHs. CTBOpPEHHs:

A MaKeTHUX 3paskiB  KopensTopi, LWo OasywTbcs Ha
BMKOPWCTaHHI 3aBaOCTINKNX KOPENSALiiHO-eKCTPeManbHNX
anropuUTMiB;

A nporpamHo-anapaTHUX KOMMIEKCIB CUCTEMM iHGOpMALNHOTO
3abe3neyeHHs BUCOKOTOYHOI 36pOi.

Taay3i eukopucmanHs memodie

4 BuCOKOTOYHI cuCTEMM 03DPOEHHS MOBITPSIHOTO Ta Ha3eMHOro
GasyBaHHs. HaykoBo-TexHiYHe, METOLONOrYHE Ta MPOrpamHo-
anropuTMiyHe 3abeaneyeHHst NpoLECy CTBOPEHHS, BUMPOBYBaHb
' Ta ekcnnyartavjii 3paskis (cuctem).
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Research is aimed at developing scientific production in the following

Fields of use of methods

A

High-precision air- and land-based weapon systems. Scientific
and technical, methodological, software and algorithmic support
of the process of developing, testing and operating products
(systems).

areas:

1. Correlation-extreme navigation systems of unmanned aerial vehicles

(UAV) and air- and land-based high-precision weapon homing systems.

Creation of prototypes:

A prototypes of the correlators based on the use of correlation-extreme
interference-resistant algorithms;

A hardware and software packages of the high-precision weapon information
support system.

(ACCCS), which includes:

A provision of the rationale for the principles of development and of the
necessary software and hardware composition of an ACCCS, as well
as the definition of the characteristics of its components;

A development of the system requirements for the equipment that
prevents unauthorized employment of weapons;

A experimental verification of the main provisions on ACCCS control link
models.



3. MeToau4HOro Ta NporpamHo-anropuTMi4Horo 3abesneyeHHs npouecy gueer
CTBOPEHHS, BUNPOo6YBaHb Ta OLiHKN eheKTUBHOCTi 3pa3KiB 036POEHHS, LU0 ' .
BKITIOYAE B CBiN Cknap: 1 Wi |

A po3pobka KOHCTPYKTMBHO-KOMMOHYBAMbHNX CXEM | MOAEMoBaHHS AiHaMivHuX 'y

NPOLECIB MyCKOBOTO Ta MiAOMHO-TPAHCTIOPTHOTO 0BMaAHaHHS;

A MOZEnioBaHHs ONTUMAbHIX TDAEKTOPIN PYXY MITaNbHOTO anapary, B TOMY YUCH 3 | e umm

Examples of practical
results

ypaxyBaHHsIM 0cobNMBOCTEN NOMLOTY KepOBaHOrO 06'eKTY, L0 06epTaeTbCs; b : S—
A po3pobKy ribpuaHnx YncneHo-aHaniTMYHNX METOAIB IMITALIIHOrO MOAENOBaHHS S e

npoLiecy excrnyaraLii Ta 60/10BOrO 3aCTOCYBaHHS CUCTEM 036POEHHS.

=

3. Methodological and software-and-
algorithm support to the process of —
the creation, tests and evaluation of
armament, which includes: \
A the development of design-and-layout ‘
schemes and the modelling of dynamic 1
|

processes of starting equipment and
lifting and transporting equipment;

A the simulation of optimal aircraft flight
trajectories, including the specifics of a
rotating object in controlled flight; A

A thedevelopment of hybrid R
computational-analytical methods of |,
simulation modelling of the process of
weapon system operation and combat ..

. employment. a
=

P

T'0108HI nepeédeu memodie__The main advantages of the method

A

>

>

>

3acTocyBaHHs  po3pobrnieHnx  anropuTMiB - kopensuiitHoi  0Bpobku
[03BONISIE MIABULLMTY 3aBafOCTIMKICTb HaBiraLiiHX CUCTEM MiTanbHUX
anaparis Ta CUCTEM CaMOHABELEHHSI BUCOKOTOUHOI 36p0i.

Po3pobreHi MeToauku MigroToBKW €TamoHiB A03BONSAIOTL MigBULLMTY
OnepaTMBHICTb MIArOTOBKW NONMBOTHUX 3aBAaHb, CMPOCTUTU OBMEXEHHS
10 yMOB 60O OBOTO 3aCTOCYBaHHS BICOKOTOYHOI 30pOi Ta 3HAYHO 3HU3UTH
hiHaHCOBi BUTPATM Ha iHdopMaLjiiHe 3abe3neyeHHst BUCOKOTOYHOT
36poi.

3actocyBaHHs po3pobreHoro  MeTody iMITaLiHOr0 MOAENtoBaHHS
npoLieciB ekcnnyataLii Ta 60/10BOro 3aCTOCYyBaHHS A03BONSE CKOPOTUTH
BATPATM Yacy Ha BiAMpPaLtOBaHHS KOMMMEKCY, NPOBECTU  OLHKY
€(heKTUBHOCTi Ta YTOYHUTM PeKOMeHAALLT 4O TaKTUKW 110r0 3aCTOCYBaHHS.
Pospobka ACBY3 ocHoBaHa Ha BMKOPUCTaHHI CUrHaniB crelianbHoro
BUAY, LU0 MAaKCUMAambHO 3HWKYE [eMacKylui O3HakW, MiaBuLLYe
OMepaTUBHICTb yMpaBMiHHA Ta 3axWLLEHICTb KaHaniB 3B'A3Ky Bif
kibepaTak, [03BONSIOTL 3a6€3neynTI AMHaMIYHe pe3epBYBaHHS MYHKTIB
ynpaBniHHA B yMOBaX BMMaZKOBOI PECTPYKTypU3aLi Ta CaHKLioHOBaHe
3aCTOCYBaHHs! 3aC06iB ypaXeHHs.

A

A

The application of the developed correlation processing algorithms allows
to increase the interference resistance of aircraft navigation systems and
high-precision weapon homing systems.

The developed techniques of preparation of standards allow to improve the
efficiency of flight tasks, simplify the restrictions for the conditions of
combat employment of high-precision weapons, and significantly reduce
the financial expenditures for the information support of such weapons.
The application of the developed method of the simulation modelling of
operation and combat employment processes allows to reduce the time
spent on working the complex, as well as to assess the effectiveness of and
refine recommendations to the tactics of its employment.

The development of automated combat control and communications
systems is based on special signals, which reduces the give-away factor to
the greatest possible extent, improves the efficiency of control and the
protection of communication channels from cyberattacks, ensures the
dynamic redundancy of control centres in conditions of random
restructuring and authorized employment of weapons.

A

A

>

>

=

>

=

=

=

>

>

>

>

>

T'on106HI nyoaikayii
Main publications

Agafonov Yu. Potential accuracy in measuring object coordinates / Antyufeev V. , Bykov V. Grichanyuk O. //
Telecommucations and Radio Engineering, 1998.- V. 52.-Ne8. - p. 18- 21.

ArachoHoB 0. H. Metoz nonapatoLLei TpaekTopuy B 3aaadax NpoeKTMpoBaHs [BUxkeH!s 60eBoro
OCHalLeHst 1 X noneTHbIX xapaktepuctuk / K0.H. Arachoros, C.B.Oprnios, B.A. TypueHko // Cuctemu
06p0obkm iHchopmaLii. — 2002. - Bun. 5(43).— C. 202-205.

AracoHoB 0. H. Metoauka obocHoBaHus Tpebyemoli MaHeBPEHHOCTU a3pobanimncTUYeckoro
annapara no cemeiiCTBam 3ajaHHbIX a3pobannuCT4eckux TpaekTopuit ArachoHoB,
A.AXypaenes, A.B.AkceHeHko // Kocmudeckas TexHuka. PakeTHoe Boopyxerme - 2007. - C. 21—
27

AracoHoB 0. M. lNMocTaHoBka 3aaadi BU3Ha4eHHs kombiHaLlii enemeHTiB 06'ekTy, L0 nopaxaeTbes /
10.M.Aradhoro, H..Istomebkuin, C.M. 3surmsHuy // Crctemm 036poeHHs i Biiicbkosa TexHika. — 2008.- Bun.
2(14) .- C.57-60.

AnTiocbeeB B./. Paguomerpieckie koppensiLyoHHO-3KCTPEMaNbHbIE CUCTEMbI HABUTALM NETaTENbHbIX
annapatos bbikos B.H., A.M.Mpudatiok, B.A.KpatowukuH. - X.: XHY um. B.H. Kapasura. 2008. - 356¢.
ArachoHoB 0. H. HdopMaLmoHHas Moaenb aBToMaTU3NPOBaHHON cvcTeMbI ypaBneHns Boiickamu / t0. H.
AracpoHoB, C. H. 3aurnsiHig, H. 1. Uaiomckuin // Cuctemm 06pob. iHbopmalii. - 2010. - Bun. 6. - C. 187-190.
ArachoHoB 0. M. MocTtaHoBKka 3aBaaHHs Linepo3noainy Ans Niapo3ainis pakeTHUX BIChK 3 MyCKOBUMM
yCTaHoBKamy nakeTHoro 3apsimkanHs / 0. M. AradoHos, C. M. 3surnsiHud, M. I1. [3tomebkmit // Cuctemu
036poeHH i Bilicbk. TexHika. - 2010. - Bun. 2. - C. 28-34.

ArachoHoB 0. H. OLieHka BO3MOXHOCTEN KOMMEHCALWN HABUFALMOHHBIX OLUMGOK ABYKEHMS NETaTENbHbIX:
annaparos, OCHALLEHHbIX ONTUYECKAMM cucTeMamu camoHaseaeHus / H0. H. Aradhonos, FO. M. Ocunos, HO.
A. TkayeHko // 36ipHuK HayKoBIX npaLib XapkiBcbkoro yHisepeuTeTy MoBiTpsHMx cun . - 2011. - Bun. 1. - C. 28-

Atachoros H0. H. MHoroLieneBbie yaapHble KoMeKch! Ha 6a3e YHNULIMPOBaHHbIX aspoBanmmucTHieckiX

pakeT Hosoro nokonexs / K0.H.AracboHos, A.B.AkcereHko, A.A.XKypaenes, H0.M.Ocvnos, t0.A.TkaueHko. -
36ipHuk Haykoux npaLyb Akagemii BMC imei M.C.Haximosa. 2012.—Bun. 1(9). - C.40-44.

Aracporos 0. H. Metop onpenenernst 6anaHCpoBOUHbIX YrTIOB NOBOPOTA PYreBbIX OPraHOB B pacyeTax:
TPaEKTOPUIA 1 NapameTpoB ABVKEHNS NeTaTenbHbIx annapatos / KO. H. AradoHos, tO. M. Ocunos, 0. A
TkaueHko // 36ipHINK HayKoBIIX NpaLib XapkiBcbkoro yHiBepcuTeTy MosiTpsaHux cnn .- 2013. - Bun. 1.- C. 44-47.
ArachoHoB 0. M. Mogeni owjiHkv fiit yaapHux 6e3ninotHux nitanbHux anaparis / K0. M. AracboHos, C. M.
3urnsHny, M. I1. 3tomcbkuid //CucTemn 036poeHHs i Bilichk. TexHika. - 2013.- Ne 1.- C. 2-5.

AnmiodeeB B.A. MaTpudHble papromeTpuyeckme KoppensiMOHHO-aKCTpeMarbHble CCTEMbI HaBUraLm
netatenbHbIX annapatos : MoHorpadms / B./.AuTiocbees, B.H.Bbikos, A.M.Ipuyaniok v ap. — X.: 3a-Bo:
000 «LUepnpas ycansba nniocy, 2014.-372c.

ArachoHos 0. M. AsTomari3aLjsi npoLiecy 06pobki po3sigysanbHUX Bigomocteit / KO. M. AracpoHos, C. M.
3BurnsiHnY, M. 1. I3tomcbkuii //Cuctemn 06po6. iHdopmalyi. - 2014. - Bun. 6. - C. 96-98.

Aracporos FO. M. HanpsiMku CTBOPEHHS! paKeTHOI KOMMOHEHTI Cvn CTpUMYBaHHS Ge3'saepHoi Aepxasm / 1O,
H. Aracboos, K0. M. Ocunios, FO.A.Tkauenko // Hayka i Textika MoitpsiHx Cun 36poiiHix Cun Yikpaitu. -
2015.-Ne2(19).-C.125-127.

ArachoroB 0. M. LLinsixv niaBILLEHHS TOYHOCTI MyCKiB PeaKTUBHUX CHapSAiB KOMMNEKCIB NOBITPSHOrO Ta
HasemHoro 6asysanHs / tO. H. AradoHos, O.M.Ipudaniok, 0.0.)Kypaenbos, K0.A.TkaueHko // Cuctemn
036R'06HHH i BificbkoBa TeXHika: =2046:-Ne 4 (44). C. 3-6.

OHMAKMHA 0060
Contact person

ArA®OHOB [OPI/ Mukonaitosuy
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TeopeTuyHi OCHOBM Ta MeToau 00poOKM, nepesavyi

Ta 3abe3neyeHHs Oe3neku BigeoiHdopmauil

Theoretical foundations and methods of processing,

transmitting and ensuring the security of video information

o . e 3 -
YCi po3pobneHi Nigxoam MoXyTb BUKOPUCTOBYBATUCH B CUCTEMAX AUCTAHLINHOTO MOHITOPUHFY 3 e
BVKOPUCTaHHSAM GOPTOBUX KOMMMEKCIB NOBITPSHOI PO3BIAKN.

T'aay3i eukopucmanns memodie

A iHdhopmaLiitHi TEXHOMOTI;

A TenexoMyHikaLliiiHi cUCTEMY Ta Mepexi; A nigBULLEHHS ONEPATUBHOCTI A0CTaBKM iHopMaLlii 3 ypaxyBaHHSM
A CUCTEMM 3aXMCTY IH_chpMaLlll, : 3abe3neyeHHs 3aBaf0CTINKOCTI Ta Oe3neku;
A BesnekaiHopmaLyiitHix AepaBHIX PECypCiB. A MigBULLEHHS  edeKTUBHOCTI  06pOBKM CEMaHTMYHOTO — aHanmiay

BiA€OiH(hopMaLliiHMX pecypciB B yMoBax 0OCTaHOBKW, LU0
AVHAMIYHO 3MIHIOETHCA, B CUCTEMAX MOBITPSHOI PO3BIAKN;
FleIdS Of use Of methOdS A MiJBULLIEHHS MPOMYCKHO 37ATHOCTI CKPUTOTO KaHany nepepavi
iHchopmalii B crievianbHUX iHPOKOMYHiKaLiAHNX cUCTEMAX;
A MiABMLLEHHS eheKTUBHOCTI CTeraHorpachiyHnX CMcTeM B yMOBaX At

A information technologies; aTak npoThBOpHOl CTOPOHM; . .

X telecommunication systems and networks; A TigBHLLieHHA Oe3nexy BieoiHOpMaLiiHUX pecypCe; _

4 information security systems; A NinBUUEHHAEDEKTUBHOCTIOBPOGKM AMHAMIYHNX

4 security of governmental information resources. BineoiHhopMaLiiiHvX NOTOKiB B 6e3npOTOBHX iHChOKOMYHIKALiiHYX
cuCTeMaX.

|
Onuc (oco6.ausocmi) memodie Description (features) methods

A . . . .
Tex“oz%::.ﬁ?6"ﬂmmc” B A s 1007 & The following methods and technologies are being developed and synthesized:

A ed)EKTVIBHO.FO CMHTaKCUYHOTO NPEACTABAEHHS Ta KopyBaHHS o A effective syntactic representation and encoding of video information resources based on multi-

i 7 i i i ‘ dimensional encoding in the structural positional space;
BigeoiHhopMaLinHMX pecypciB Ha OCHOBiI HaraToBVMipHOro . ) o '
KO"flquagLﬂpB c?pynypﬁom);/pnosmuimomy NpoCTOpi: P col 4 semantic processing of dynamic video scenes based on structural approaches; :

A CeMaHTU4HOI 0BpOBKM AMHAMIYHMX BigeocueH ’Ha ararerf A video frame masking to avoid the identification of semantically meaningful objects in special purpose
CTPYKTYPHUX NIAXOLB: 40! information-telecommunication systems and networks;

A MacKyBaHHS BIAEOKAAPIB LIOAO BMSIBIIEHHS CEMaHTUYHO 4 steganographic transformation of video data based on the
3HAUMMUX OB'EKTIB B  IHPOPMALLiIHO-TENEKOMYHIKALLMHIX 204 ) reduction of the structure redundancy of image and video
crcTeMax Ta Mepexax creLianbHOro NpuaHadeHHs; sequence containers; . :

A CTeraHorpodiYHOr0 NEepeTBOPEeHHs! BIAEOAAHWX HA OCHOBI A cryptocompressmnal transformation of \(ldeo data bajsed on .the
CKOPOYEHHS! CTPYKTYPHOI HAAMIPHOCTI KOHTEMHEPIB 306pakeHb ot simultaneous performance of the functions of effective coding
Ta Bi€onocnigoBHOCTEN; M 1024x768 M 1600x1200 [12048x1536 and cryptographic transformation; ‘ .

A KPINTOKOMMPECIOHHOrO NEPETBOPEHHS BIAEOAAHMX Ha OCHOBI ! 3200x2400 M4096x3072 M 6400x4800 Aincresing the security of video information resources in
OZJHOYACHOTO BUKOHAHHS (DYHKLIi €(DEKTUBHOTO KOAYBaHHS Ta information and communication technologies.
KpunTorpadiyHOro NepeTBOPEHHS; 2wt ' "

5 A MigBULLEHHA Be3nekn BigeoiHopMaLiHUX pPecypciB B iH(POKOMYHiKAL[IMHUX TEXHOMOTISX. All the developed approaches can be used in remote monitoring
o = systems with on-board aerial reconnaissance systems.

T'on106Hi nepesazu docaidxcenv The main advantages of the research

improving the efficiency of information delivery while ensuring
security and resistance to interference;

improving the efficiency of video information resource semantic
analysis processing in aerial reconnaissance systems in
conditions of a dynamically changing environment;

increasing covert data-transmission channel capacity in special
information and communication systems;

improving the efficiency of steganographic systems under attacks
of the opposing side;

improving the security of video information resources;

improving the efficiency of processing dynamic video information
streams in wireless information and communication systems.



Examples of practical TonoeHi ny6aikayii o
results Main publications

| I
dggpMauiﬁHoro MOTOKY Ha OCHOBI 0r0 KOaneCiT Ang -Tha originel JL208 e i pes 4 b B.B. MeTop roi o OHHOIA 6€30MaCHOCTIA B CIUCTEMaX BUEOMOHUTOPHHTA KDU3UCHBIX CUTYaLi
LIMHNX CUCTEM. 3% losses 3% losses | B.B. BapanHuik, F0.H. Psibyxa, O.C. Kynuua // MoHorpadmst. — Yepkacchl, 2015.— 143 c.

=

BapanHuk B.B. MeToay Ta 3acobu dopmyBaHHs i1 06pobki BiunoBIx 306paxeHb y cucteMmi MoBitpsHoi po3siaku //
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4 Image (video frame) processing algorithms with contour masking to K OH maKMH a 0C06a

- th to and integrity of a video informati fi
; gngrgﬁan:gzﬁgi? o and integrity of a video in ormé ion r%esou.rce or. Conta ct p ers 0 n

b

A The method of video compression without loss based on one-dimensional coding. Integrated code
formation is based on the convolution of output elements with weight coefficients for columns in the
array of video data, which are considered as numbers with uneven limit values of the bases.

A CreraHorpadhiyHa cucTeMa 3 MacKyBaHHSM CTPYKTYPHOI HaanuwkoBocTi. B6yaoByBaHHS
iHchopmaLyii B KOHTEMHEp 3AIMCHIOETLCS B MPOLECi KOAYBaHHA, a peanisalis BuUIyYeHHs
BUKOHYETLCS 3a BIMOMAPHIM MPUHLMMOM: 7Sl HECAHKLIOHOBAHOTO JOCTYNY Mpy CTaHAaPTHUX
YMOBaX i AN aBTOPM30BAHOO KOPUCTYBAYa NPK HAsIBHOCTI KMKOYOBOI iHGhopMalLlii.

|

>

>

=

>

b-

=

A A steganographic system with the masking of structural redundancy. The embedding of
information into the container is done in the process of coding and the removal is performed in
accordance with the bipolar principle - for unauthorized access under standard conditions and for
the authorized user provided that key information is available.

>

>

>

A TexHonoris KpINTOKOMNPECINHOTO NEPETBOPEHHS BieOAaHNX Ha
OCHOBi OAHOYACHOTO BWKOHAHHS (DYHKLiA edEeKTUBHOMO

>

>

>

6 KOAYBaHHS Ta KpUnTorpadiyHoOro NepeTBopeHHs.

The originalimage 1/8 grounds it is not definite 1
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A A technology of cryptocompressional transformation of video data
based on the simultaneous performance of the functions of effective
coding and cryptographic transformation.
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CTBOpPEHHS reoichopmauiﬁHMx Mop,eneﬁ ans

Geoinformation models construction for automated

aBTOMatn3oBaHoi o6pobKy Ta iHTepnpeTaLii AaHUX, OTPUMaHMX Bif
ONTUKO-ENEKTPOHHUX CUCTEM aepOKOCMiYHMX NiTanbHWUX anaparis

processing and interpretation of the data obtained from

A KomnnekcyBaHHSI AaHWUX, OTPMMaHUX Pi3HUMU OMTUKO-eNEKTPOHHUMU
cuctemamm npu nobypoBi opTodoTonnaHiB.
A NMobypoBa 3D-mopenerM Ha OCHOBI AaHUX aepPOKOCMIYHMX CUCTEM
AUCTaHUiNHOro 3oHAyBaHHA 3eMni:

Onuc (oco6.1ueocmi) memodie

A OTpUMaHHA TonorpadivyHMX xapakTepucTrk ob'ekTa no cepii 3HIMKIB;

A aBTOMaTtm3auisa npouecy nobygoeu cTBopeHHs 3D-mogeni  ob'ekty 3
ypaxyBaHHsIM MOTEHLjanbHOi TOYHOCTI BM3HAYEHHS KOOPAMHAT TOYOK B
3anexHoCTi Bif, YMOB 31OMKM i AKOCTi 3HiMKa. ¥,

A MOHITOPMHI NOTOYHOrO CTaHy OG'EKTIB CMOCTEPEXEHHA 3a AaHUMU ',* <

1

o

aepPOKOCMiYHMX CUCTEM AUCTaHLiNHOro 30HAYBaHHSA 3eMii:
A nobynoBa BeKTOpy napaMmeTpiB AelmdpyBanbHUX 03HaK 06'ekTy;
A aBTOMaTU3aLis Npouecy BeKTopisaLii 00'eKTy CMOCTEPEXEHHS;
A BUSIBNEHHS 3MiH MO Pi3HOYACOBMM 3HIMKaM.

T'any3i eukopucmanHsa memodie

A HayKkoBO-TEXHIYHE, METOAOMOrMYHE Ta MPOrpaMHO-anropuTMivHe
3abesnevyeHHa npouecy CTBOPEHHA reomofenen Ta
iHbopMaLiHOT NIATPUMKN MPUAHATTS PilleHb O MOTOYHOMY CTaHi
00’€EKTY CMOCTEPEXKEHHS.

Fields of use of methods

A Scientific, technical, methodological and algorithmic support of the process of
creating geomodels and information support of making decisions on the current
state of the object under observation.

space aicraft optoelectronic systems

Description (features) methods

A Interconnecting of the data obtained by different
optoelectronic systems while constructing
orthophotos.

{4 Construction of 3D-models based on the data from

earth remote sensing aerospace systems:

A obtaining of an object topographical characteristics by a
series of images;

A automation of the process of creating an object 3D-model on
the basis of the potential accuracy of the point data
depending on surveying conditions and image quality.

A Monitoring the current state of objects under
observation according to aerospace of Earth remote
sensing systems:

A construction of parameters vector of object identification
signs;

- A automation of the vectoring process of the object under

observation;
A changes detection by images taken at different time.
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A OTpmmaHHﬂ?!&ﬁ)rpaq)quwx XapaKTepucTuk 06'ekta no
cepii 3HiMKiB.
A AsTOomaTu3alis npouecy nobyaoBu CTBOPeHHs 3D-
mogeni 06'ekTy 3 ypaxyBaHHSM MOTEHLianbHOI TOYHOCTi
BU3HAYEHHS KOOPAMHAT TOYOK B 3aNEXHOCTI Bif yMOB
3MOMKM | IKOCTI 3HIMKa.

[MobynoBa LuKany BiANOBIAHOCTI KiNbKICHMX OLLHOK
AKICHUM aHVUM 403BOSE OTPUMYBATH iHpOpMALLit0
L1070 NOTOYHOTO CTaHy 06'eKTa CrIOCTEPEKEHHS.

BusiBneHHs 3miH no pisHo4acoBuM
3HiMKaM.

Changes detection by images
are taken at different time.

00'eKTa CNOCTEPEXEHHS.

CNOCTEPEXEHHA.

BEKTOpI3aLlil NPUPOAHMX Ta aHTPONOreHHNX 06'eKTIB.

A Obtaining of an object topographical

A Automation of the process of creating an

A KomnnekcyBaHHsi faHux oTpuMaHux 3 KA Ta 3 6e3ninoTHux
niTanbHMX anapartiB A03BONSIE OTPUMyBaTW OinbLU MOBHY Ta
onepaTyBHY iHOpMaLito LLOAO TEPUTOPIi CTIOCTEPEKEHHS.

A Po3pobneHi METOAMKM [03BONSKTL BUKOPUCTOBYBATW AaHi 3
Ge3ninoTHWX nitanbHux anapati Ans nobynosu 3D — mopeni

A 3acTocyBaHHs po3pobneHoro MeTtogy nobygoBu  Likanmm
BiZMOBIAHOCTI KiNbKICHMX OLHOK SKICHUM AaHuM  [O3BONSE
OTpMUMYBaTV iHpOpMAL|t0 LLOAO MOTOYHOTO CTaHy ob'ekTa

A KomnnexcysaHHs KOMbOPOBMX TEKCTYPHUX Ta (DpaKTpanbHIX
XapaKTepUCTVIK 3HIMKIB 3aGe3neyye MOXIMBICTb aBTOMATUYHOI

Examples of practical
results

characteristics by a series of images.

object 3D-model on the basis of the potential
accuracy of the point data depending on
surveying conditions and image quality.

A Interconnecting of the data obtained by the spacecrafts and
UAVs allows to receive more complete and strategical
information on the surveyed territory.

A The developed methods enable using data from UAVs to build
3D model of the object under observation.

A Application of the developed method of construction of
conformance evaluation scale of quantitative evaluations to data
quality provides obtaining information on the current state of the
object under observation.

A Interconnecting of the colored texture and fractal characteristics
of images provides automatic vectoring of natural and man-
made objects.
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CuHTe3 meToaiB 06pobku curHaniB B pagioTeEXHIYHMX CUCTEMAX B
YMOBaX NOPOroBOro BifHOLWEHHS CUrHan-Wym Ta Manoi BUbIpKK
Synthesis of methods of signal processing in radioelectronic systems
in the conditions of threshold signal-to-noise ratio and small samples

E—
Onuc (oco6.ausocmi) memodie Description (features) methods
+ Po3BuHyTUIN MeTOA KOMBIHOBAHOrO OL|iHIOBAHHS KYTOBMX KOOPANHAT [xepen . o The method OL comlbin%d estitwatidqn og,angulfar C,otordinateséhof
- e " - radiation sources is developed in the direction of joint using the
BI/Iﬂp_OMIHIOBaH}:I'ﬂ y HaI'IIpHMKy ,FIHCTanyBaHHﬂ MeTpLI,IB chekTpanbHoro ) i superresolution methods and matched processing method (fig.1)
aHanisy (CA) 3 HALPO3AIEHHAM™ METOLOM Y3rOKEHO! 06po0KM (p_VIC-1) 2 hi N The method of estimation of angular coordinates of radiation
4 Po3BWHYTO MeTOA OLHIOBaHHS KyTOBMX KOOPAMHAT [pKepen BUMPOMIHIOBAHHS . sources with using sparse array composed of subarrays (fig.2) is
3 BUKOPUCTaHHSIM po3pimkeHnx AP, cchopMOBaHIX i3 NiapeLwiTok (puc.2) ans g © ‘ developed fo i b e
- . ! i g , A The variants of surrogate data technology, that are adaptive to
YMOB Marnol BVI6IpKVI. 3 [1r signal-to-noise ratios, are obtained. It allows to improve the estimate of
+ Po3pobneHi apgantuBHi [0 BigHOWeHHa curHan-wym (BCLL) BapiaHTy io I i correlation matrix of observation and characteristics of spectral analysis
; s A i B methods and method of enumeration of number of signal components in
TEXHOJOrII CyporaTtHnx AaHuX Ong noxpameﬁHﬂ OLIHKK KOpeJ'IﬂU'!I/IHOI MaTpuul 3 g the case of small signal-to-noise ratio and small samples.
CI'IOCTepe>KeHH$| Ta XapaKTepI/ICTI/IK MeTOﬂJB CA, M.eTOFUB 0L|||HKV| ynucna T B Y O R A The method of noise reduction in the observation for the
KOMMNOHEHT CUrHarny B ymoBax mManux BCLL i manoi BM6|pKV|. MREDEGREES problems of spectral analysis is developed. It uses the proposed
+ P03BUHYTMIN METOL 3MEHLLEHHS LLYMY COCTEPEXEHHS B 3aaadax CA, Lo modified SSA(singular spectrum analysis) method
BMKOPWCTOBYE 3arnpOonoOHOBaHUA MOAMCIKOBaHU MeTof aHanidy PucyHok 1 — CriekTparnbHa hyHKList
9 CUHIYNSPHOTO ChekTpa Matpuui cnoctepexeHHs (SSA - singular meTona bapTneTTa i Moayni kopeHis :
spectrum analysis) noniHoma Root -MUSIC %
| i £ 05 PucyHok 4 - [narpamma
1 1 dsub d=r/2 g HanpaBneHHOCTY NNHEHON
Faﬂy3l BUKOPpUCMAHHA memodie YYYYY  YYYYY . yyvyyy |& paspexeHHoil AP
PucyHok 2 - JliHiiiHa poapimkeHa AP 3 . Beampattern of linear sparse
- iKaLlilH i o . MiApeLLiToK o array
4 DaraTokaHamnbHi TENeKoMyHiIKaUiiHi Ta pagionokaLiviHi cuctemu; ™ - M ‘

A CUCTEMM Pafio4acTOTHOIO MOHITOPUHTY.

e My A,
1 /8 Cross -shaped

| ‘ ——_
1 3 ¢ 565 ) | subarray

3 8% PucyHok 5 - Pa3pexeHHas AP
\X 13 KpecToobpasHbIX
Sis MoJpeLLETOK
Mx Sparse array of cross-shaped
PucyHok 3 - Mlioronyqeagﬂ [H L% subarrays
NPSIMOYTONbHON aHTEHHOM PELLETKM
Multibeam pattern of rectangular antenna array

Fields of use of methods

4 multichannel telecommunication and radar systems ;
A spectrum monitoring systems;
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CHrHany 3 BUKOPUCTaHHSIM aaanTUBHOrO BapiaHTy
TEXHONOT CyporaTHNX AaHmX.

---+--- ROOT-MUSIC

---4--- ROOT-MUSIC with ACM-RP (ADAPTIVE),
—— ROOT-MUSIC with ACM-RP

---f1--- LS-ESPRIT

— +— ROOT.MUSIC

— O~ ROOT-MUSIC with ACM-RP {ADAPTIVE) 1
— @~ ROOT-MUSIC with ACM-RP

—#— ROOT-MUSIC with ACM-RP (ADAPTIVE) 2

KocteHko T1. 1O. TloBbiweHne adEdEKTUBHOCTHU
CreKTparibHOro aHanusa curHanos metogom RootMUSIC ¢

| 2 _ mv.;;g\::é,a > “Cnosnb3oBaHMeM cypporaTtHbix gaHHbix/ 1. KO. KocteHko, B.
. : I LS-ESPRIT with ACM-RP (ADAPTIVE) Q o _
Estimation of the frequencies o LS.ESPRIT with AGMRP . o K M. BacunuwuH // 3Bectusi By3oB. PagnoaneKkTpoHuka. —
of harmonic components o the signal 4 10 ERERg. @ o \ A 2014. — T.57, Ne1. — C. 31 — 39.
. Kk X T O 2 \ ~
| using adaptive variant of surrogate H - = 1 N X ) BacunuwmH B. W. AganTuBHbI BapuvaHT TEXHOMOrMu
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CYpporaTHbIX AaHHbIX AfS MOBbIWEHNS 3(EKTUBHOCTM
CNeKkTpanbHOro aHanu3a CUIFHanosB
CcO6CTBEHHOCTPYKTYpPHbIMM MeToaamu / B. . BacunuiivH //
M3BecTuns By3oB. PagmoanektpoHuka. — 2015. — T. 58,

Ne3. — C.26 — 39.
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' The'main advantages of the methods

J T'0108HI nepesazu memodis

A 3MEHLLUEHHS YuCna aHOManbHUX MOMUIIOK OLHIOBAHHS A
Ta MIOBULLEHHS TOYHOCTI OLiHIOBAHHS, PO3QiNbHOI
30aTHOCTI (3@ KYTOBUMU KOOpAMHATaMW, 4acToTow) B
ymoBax noporosoro BCLL ta manoi Bubipky;

A NiABULLEHHS TOYHOCTi OLIIHIOBAHHS KYTOBMX KOOPAMHAT
[PKepen BWMNPOMIHIOBAHHS Y MOPIBHAHHI 3 MiHINHOW
€KBIOMCTAHTHOI aAHTEHHOI PELUITKOK 3 Takow X
KiNbKICTHO aHTEHHWX EMEMEHTIB;

A yCyHEHHs! MOCTINHOCTI CepeaHbOKBaApaTUYHOI NOXMOKN
ouiHtoBaHHA npu Bucokmux BCLL, ska mae micue npw
BUKOPUCTaHHI HeafanTWBHUX nNpouenyp opMyBaHHS!
CyporaTHUX JaHnx

reduction of abnormal estimate number and
improvement of the estimation accuracy, resolution
capability (frequency and angular resolution) in the
conditions of threshold SNR and small samples;

A improvement of the accuracy of angular coordinate
estimation of emitters as compared to ULA with the same
number of antenna elements;

4 the elimination of constancy of RMSE of estimation in the

case of high SNR which has a place in the case of

application of non-adaptive procedures of surrogate data
generation



mailto:volodvas@rambler.ru

[lpnxoBaHi IHPOPMaLINHO-KOMYHIKaLiNHI (cTeraHorpadiyHi)
CUCTEMW Ha OCHOBI BUKOPUCTAHHA CKMaAHUX XaOTUYHUX CUrHanIB
Covert information and communication (steganographic) systems

based on the use of complex chaotic signals

Onuc (oco6.1usocmi) memodie

A OTpymaHi MeToan [O3BOMATb MIOBULLUTA  CKPUTHICTE  OYHKLiIOHYBaHHS
pafioTEXHIYHMX CUCTEM, SAKIi BUKOPUCTOBYHOTb XAOTUYHI CUTHamM LUASXOM
yCKnagHeHHS ix aTTpakTopy, TO6TO 3MEHLUNTU CTYNiHb NOrO CTPYKTYPOBAHOCTI.
CTyniHb yCKNagHeHHs aTTpakTopy Mpu 3anpornoHOBaHWX NEepeTBOPEHSIX
iNMIOCTPYETLCA HA PUCYHKY 1.

A Taki NepeTBOPEHHSA XaOTUYHOrO CUrHasny OO03BOMATb OTpMMaTU aTTpaKkTop,
nodibHun go atTtpakTopy 6inoro wymy. Lle 3HayHO niaBuULLYyE CTPYKTYpHY Ta
iHdbopMaUifHy CKPUTHICTb CUrHamniB Ta CUCTEM.

A Ha puc. 2 inoCTpyeTbCs BapiaHT pPO3AifeHHs KaHaniB B OaraTtokaHanbHUX
cucTteMax 3a paxyHOK BUKOPUCTAHHSA OPTOrOHafbHMX XaOTUYHWUX CUrHamiB 3i
CBOIMW NMOYATKOBUMM 3HAYEHHAMU (POPMYBaHHS.

k,j
x0 '(kel..N, jel..M)

Ae N 1a M - KinbKicTb NPOMEHIB B asuMyTarbHiil Ta
KYTOMIipHi NnoLmMHax BignosigHo.

T'any3i eukopucmanHsa memodie

11

A
A

Description (features) methods

4 The obtained methods allow us to improve the stealthiness of
functioning of radiotechnical systems that use chaotic signals by
making their attractor more complex, i.e., by decreasing the degree of
its structurization. The degree of the complexity of the attractor with the
proposed transformations is shown in fig. 1.

A4 Such transformations of the chaotic signal allow us to obtain an
attractor similar to the white noise attractor. This significantly increases
the structural and informational stealth of the signals and systems.

A Fig. 2 shows a variation of separating the channels in multi-channel
systems through the use of orthogonal chaotic signals with their initial

values of formation X<k,J> (kel..N,jel..M)

0

where N and M are the number of rays in the azimuth and goniometric
planes respectively.

A CKpUTHi 6araTokaHanbHi TenekoMyHikawiiHi cuctemu;
4 LPITaMIMO - pagionokaLiiHi cuctemu;

A CTBOPEHHS CyporaTHVX CUrHanis Ta 3aBag,;

A BUSIBNEHHS cUrHaniB no6oi popmu;

A MepCneKTUBHI MEPEXELEHTPIYHI cuctemm

A MPOTUMOBITPSIHOT 0BOPOHN.

1
UK

Raagul 0 ;

Fields of use of methods

A covert multichannel telecommunication systems;
A LPland MIMO - radar systems; H 6
A creating surrogate signals and interference;

A detection of signals of any form;

A perspective network-centric air defence systems;
A air defence.

Puc. 1. daszosuit nopTpeT: Ginoro wymy (a), xaoTuuHoro curany (6), a)
NPETBOPEHHOrO (PUNLTPOBAHHOIO) XaOTUYHOTO CUrHany ().

6)
Puc. 2. [liarpamu cnpsmosaxocTi yuniHapuuHoi AP

a) B asumyTanbHid nnowuHi; 6) B Ky TOMIPHIA NAOWMHI
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T'os108Hi nepesazu memodie

A BUCOKa PO3pi3HIOBarnbHa 30aTHICTb 3@ AArnbHICTHO, L0
aKTyarnbHO B pafgionokauinHux cuctemax;

A MOXNUBICTb POPMYBaHHA MHOXMHN OPTOrOHaNbHUX
CurHanie,wo go3Bonsde 3abe3aneyunTu
OaratokaHanbHICTb  CKNMAgHUX cucteM Ta  ix
eneKTpOMarHiTHy CyMiCHICTb;

A MOXIMBICTb CaMOCWMHXPOHi3auii nmpuimava Ta
nepegasaya N MOTEHLUINHO BeruKy iHdopmMauinHy
€MHICTb XaOTUYHUX CUCTEM 3B'SI3KY;

A MOXNMBICTb OTPUMMaHHS Pi3HOMaHITHUX MeToaiB
BBEAEHHSI NOBIAOMIMEHHSA B XaOTUYHUI CUTHar.

Examples of practical
results

P & i
. X - - ’ . E
,
7 " L B . : -
3 i )
: < A /
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The main advantages b'vfthe"m'eihods

A high range separating resolution, which is relevant
for radar systems;

A the possibility to form a multiplicity of orthogonal
signals, which allows to ensure the multi-channelling
of complex systems and their electromagnetic
compatibility;

A the possibility of the self-synchronization of the
receiver and the transmitter and a potentially great
information capacity of chaotic communication
systems;

A the possibility to obtain diverse methods of
introducing a message into a chaotic signal.

T'on106HI nyoaikayii
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Metoaun ta 3acobu meTponoriyHoro 3abesneyeHHs
pagioeneKTPOHHOI anapaTypu Ta pagioTEXHIYHMX CUCTEM

Methods and tools of the metrological support of
radio electronic equipment and radio engineering systems

Onuc (oco6.1usocmi) memodie Description (features) methods

A The proposals for specific features of metrological support of radio electronic
equipment and radio engineering systems (which exceed their durability) were
developed and validated.

A The mathematical models of operation (exploitation) and metrological maintenance
of standards and measuring methods ( while exploiting them according to their
technical state) were developed and improved.

A Po3pobneHi Ta 00rpyHTyBaHHi Nponoauui L1ofo ocobnmeocTel
METPOMOriYHOro 3abesneyeHHs padioenekTpoHHOI anapaTtypu Ta
PaAioTEXHIYHINX CUCTEM, SiKi BinpaLoBanu BCTaHOBNEHWA pecypC.
Po3pobneHi Ta yaockoHaneHHi MmatemaTuyHi Mogeni ekcnnyaraji
Ta METpOroriyHOro  0BcryroByBaHHS eTarnoHiB i 3acobiB
BUMIpIOBaHHS MY NEPEBEAEHHI iX Ha eKCTTyaTaLito 3a TEXHIYHUM
CTaHOM. A The methods of identifying of metrological maintenance rate ( technical state
Po3pobneHi Ta yaockoHaneHHi METoaM BU3HAYEHHS MepioAMYHOCTI monitoring) of radio electronic equipment and radio engineering systems( while
METPONOMYHOro 0GCNYroBYBaHHS (KOHTPOSIO TEXHIYHOTO CTaHy) exploiting them according to their technical state) were developed and improved.
pafioenekTPOHHOI anapaTypy Ta pagioTEXHIYHUX CUCTEM MpH X A The methods of validation of control parameters content while identifying the
ekcnnyaradii 32 TEXHIYHUM CTaHOM. technical state of radio electronic equipment and radio engineering systems ( while
Po3pobneHi Ta ymockoHaneHHi MeToau oGrpyHTYBaHHS Cknafy exploiting them according to their technical state) were developed and improved.
napamMeTpiB  KOHTPOMK MPU  BW3HAYEHHI TEXHIYHOTO CTaHy ... A The methods of measuring (test) signals synthesis for automatic check of technical
pafioenekTPOHHOI anapaTtypu Ta pagioTeXHIYHMX CUCTEM Npy iX BEE state of radio electronic equipment and radio engineering systems were developed
ekcnnyatadlii 3a TEXHIYHUM CTaHOM. andimproved.

Po3pobreHi Ta yA0CKOHaneHHi MeToaM CUHTE3y BUMIPHOBANBHUX
(TecToBNX, BUMPOBYBaNbHMX) CUrHamiB ANs aBTOMaTU30BAHOrO
KOHTPOSMIO TeXHIYHOro CTaHy pafioenekTpoHHOI anapaTtypu Ta
PagioTEXHIYHMX CUCTEM.

Tany3i eukopucmannsa memodie

A Ha nignpuemcteax npunagobyaiBHOi MPOMMUCNOBOCTI YKpaiHu npu CTBOPEHHi HOBOrO MOKOMiHHS 3acobiB
BUMIipOBAsbHOI TEXHIKM 3 NONIMLUEHUMU METPOMONYHUMM Ta TEXHIYHUMU XapaKTepUCTUKaMMU.

" L]
A Ha nignpuemcTBax BiliCbkOBO-MPOMMCIOBOTO KOMMAEKCY Npy 06rpyHTYBaHHI BUMOT LOAO KOHTPOMIO 3pa3kiB r HI n p m al
036POEHHS! Ta BiliCbKOBOT TEXHIKY. 0108 epesacu memooie
AR R T x | n0inanoByinHvx oneljan-HocTed. A Po3pobrieHi METOAVKM Y3rOMKEHHS! Pe3ynbTaTiB BUMIPIOBaHHS MapameTpiB PafioernekTpoHHOI anapatypu Ta

papioTeXHIYHIUX CUCTEM 3a A0NOMOTOL0 3acoBiB BUMipHOBaHHS iHO3eMHOrO BUPOBHHLTBA.
F' I d h d 3anponoHoBaHi METOAN KOpUryBaHHS NePIOANYHOCTI MPOBEAEHHS METPOMOTYHOTO 0BCIyroByBaHHS (KOHTPOIO
l e S 0 llS e 0 me t 0 S TEXHIYHOTO CTaHy) pagioeneKTPOH-HOi anapaTypy Ta PagioTEXHIYHIX CUCTEM MpY iX ekcrnyaTaLlii 3a CTaHoM.
A YpockoHaneHuit Metoa obrpyHTYBaHHS cknagy napameTpiB KOHTPOIO NepCreKTUBHUX KEPOBAHIX pakeT npy
BM3HAYeHi iX TEXHIYHOTO CTaHy 3 ypaxyBaHHAM 0COBMMBOCTEN iX ekcnnyaTaLlii Ta MeTponoriYHoi HaminHOCTi

>

. - . " ) : ) ] 3aco6iB BIMipHOBAHHSI.
4 Atthe enterprises of Ukrainian instrument-making industry while developing new generation of measuring A Po3pobrieHi METOAN CUHTE3Y BUMIPIOBAMbHIX CUTHAMIB 3 BUKOPUCTAHHAM TEOpii BapiaLyiiiHoro Y1CreHHs Ta
techniques with improved metrological and technical specifications. ONTVIMAIISHOTO YNPaBIIiHHA ANS BTOMATVI30BAHOTO KOHTPOIIO TEXHIMHOTO CTaHy PaAiOTEXHIYHIX CHCTEM.
A Atthe enterprises of military industrial complex while justifying the requirements concerning control of armament A 3anporioHoBaHi anropuTM pOBOTM aBTOMATU30BAHUX aHANI3ATOPIB BIAMYKY Ha BXIHI BUMIDIOBAIIbHI CHTHANK
and military hardware samples. MpY KOHTPOSi TEXHIYHOTO CTaHy PafioTEXHIYHNX CUCTEM.

-
]
2l

A At higher educational establishments for metrology and instrument-making specialties.
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Y3aranbHeHa Mofenb 06pobKu BUXIAHOrO CUrHany pagioTeXHIYHOI CUCTEMI NP KOHTPOSTI ii TEXHIYHOTO CTaHy NPeAcTaBNeHa Sk CYKyMHICTb aHaMiTUYHUX 3anexHoCTen Ans
anoctepiopHoi yHKuii posnoginy napameTpi koHTponto / The model of the initial signal of the radio engineering system processing is generalized at control of it the technical

state presented as an,aggregate of analytical dependence for a posteriori fLE] jloﬁbf(ilstrﬁ)utmg of coctso 7n[eters ( ) ] n
(a1 220 [Jp@pa(€)8]z - 2(a)J6ly - yo()-Eldade = [pz,ydz=[[p1 pi 3Y-Yo 4 —&dqde [2(@)p(@)ply - yo(e)]da
pzry)= = 1

ZE=

- [Ips(@)p2(@)8ly —yo(@)-eldads  p(z, y)= [ [pa(@)pa(€)5[z - 2(@)]3[y - yo(a)-E]dad Ep(q)p[y—yo(q)]dq

p(z 1y), p(z, y), p(y) — anocTepiopHi hyHKLii po3noAiny y3aransHeHUx napaMeTpiB KOHTPONIO Z 3aMneXxHo Bi BUXigHoro curHany y / posterior distribution
function of generalized control parameters z depending on the output signal y; p:(q), P2(§) — anpiopHi (yHKLii po3noginy napameTpiB KOHTPOIIO q i NEPELIKOAN &
BimnoBigHo / priori distribution function control parameters q and obstacles ¢ respectively; y,(q) — 3paskoBuii BuxigHuit curdan / exemplary output signal; & —
penbTa dyHkuis / delta function; n, m — kinbkicTb napamMeTpIiB KOHTPOMIO Ta y3aranbHeHUx napameTpiB BianoBiaHo / the number of control parameters and
generalized parameters respectively; s — kinbkicTb cknafoBux nepetukoay / number components obstacles.

KomnnekcHvit exoHoMi4HMiA Moka3HuK echeKTUBHOCTI MeTpororiiHoro obenyroysanHs 3paska W , sikuii BpaxoBye BUTPaT C Ha 3HaXO/KeHHS 3paska

14 B ToMy abo iHwomy cTaHi P, Mopeni excnnyatauji i npu nepexogi C; 3 ogHoro craHy B iHLE P;, @ Takox ekoHoMiYHMA edbekT (kopucTb) C* Big

3aCTOCYBaHHSA 3paska 3a npuaHayeHHsm / Complex economic indicator of efficiency of metrology maintenance of standard W,,, which takes into account

charges C on finding a standard in that or other state P of model of exploitation and in transition C from one state in other P and also economic effect
(benefit) C'from application a standard on purpose

T,, T — BU3HAYEHNI pecypc i TpuBanicTb ekcnnyatalii BignosiaHo / determined life and duration of operation
BT/T 0 . respectively; A — koediLlieHT, kit BpaxoBye BNNWB NepeLIKO/} Ha BUKOHaHHS 3aB[JaHHH 3Da3koM [ factor
BT /To +A C* +C ) for the interference to the asmgnment model; E,— HopmyBanbHui koeditlieHT / normalizing factor; n—uucno

[ n —I CcTaHiB Mogeni ekcnnyatallii 3paska / the number of states operating model design.
B= CP(X)+ CP(P (x)+E
Xz

M_I > Bt ij i ij HJ

The main advantages of the method

4 The algorithms of result concordance of parameter measuring for radio-electronic equipment and radio engineering systems (by means of using
measuring tools of foreign manufacture) are developed

4 The methods of correcting of metrological maintenance rate ( technical state monitoring) of radio electronic equipment and radio engineering systems(
wh|Ie exploiting them according to their technical state) were proposed.

4 The method of” validation of confrol parameters content ‘of advanced gmded missiles ( while identifying their technical state and taking into an account the
special features of exploiting them ) was improved.

4 The methods of measuring signals synthesis using the variational calculus and optimal control theory f for the automated check of the technical state of the
radio engineering systems are developed.

4 The algorithms of work of the automated entrance measuring signal reply evaluator during the radio engineering systems technical state check.

MO
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CuctemMHMn aHanis, nporpamMHoO-LinboBe NnaHyBaHHS
|'ynpaBniHHA y 000pOHHIN rany3i, BOEHHO-eKOHOMIYHUM aHani3
System analysis, target-oriented planning and management in the

defence industry, military-economic analysis
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|
Onuc memodo.02ii, wo 6y.aa po3po6.aeHa Description of the developed methodology
+ CTBOpEHHs HAyKOBMX MPWHUMNIB ynpaBniHHg  TV] + Scientific principles of managing complex
CKNaHUMU NpoekTaMi Ta [lepxaBHOI LiNbOBO T T projects and the National Defence Program of
0BOpOHHOT Nporpamn pPo3BUTKY 03BPOEHHS Ta /] OBT | Mogenb MoparnbHoro Armament and Military Equipment
BicbKoBOI TexHiku (OLIOMP OBT). /| crapinna moneprizosaroro | Development (NDPAMED) have been
+ PO3BUTOK HayKOBOrO HampsiMy, MOB'S3aHOr0 3 spaaky OBT developed.

CUCTEMHUM aHaniaoM CKnagHux nporpam Ta

NPOEKTIB, L0 YNPaBMsOTLCS.
+ Po3pobneHo eguHuii metogornoriyHuie migxig i Ve
CTBOPEHO  CUCTEMHWI  iHCTPYMEHTapin  ans

(hopMyBaHHs, MnaHyBaHHA Ta  YNpaBIliHHA FENANAN 7 =i
ALIOrP OBT. A ‘ T

......

T'any3i sukopucmaxHa cucmemHoi memodosozii

A BuKopuUCTaHHA po3pobrieHoi CUCTEMHOI METOAOSOrT Ta HAaYKOBO-MeToAMYHOro anapaty dopmyBaHHs OLIOMP OBT,
pPO3p06eHHsI MPOEKTIB 3 po3pobku 3paskie OBT Ta ynpaBniHHA LMK NpoLiecamMm JO3BONUTL 34iICHIOBATH HayKOBO-
TEXHIYHE CYNPOBOMKEHHS AOCHIAHO-KOHCTPYKTOPCLKMX POBIT 3i CTBOPEHHS HOBUX i MOAEpHi3aLlii iCHyuMX 3paskiB
OBT Ta 3abe3neynTn ix NPUAHATTS Ha 036poeHHA 3C YkpaiHu, iHWKX BiNCbKOBUX (DOPMYBaHb Ta MPABOOXOPOHHMX
opraHiB

Systemic methodology application areas

4 Using the developed systemic methodology and scientific-methodological apparatus of NDPAMED formation
weapons, the development of armament and military equipment projects, and the management of these processes
will allow scientific and technical support of experimental design and development work on the creation of new and
modernization of existing weapons and equipment and ensure their introduction into service with the Armed Forces
of Ukraine, other military formations, and law enforcement forces.

+ Progress has been made in the scientific area
related to the system analysis of managed
complex programs and projects

+ A common methodological approach and
system instrumentarium for the formation,
planning and management of NDPAMED have
been developed.
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Examples of practical
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A 1. PospobneHa’ MeTogonoris popmyBaHHsi, NnaHyBaHHs Ta ynpasniHHs ALIOMP OBT e T
' OCHOBOIO A5 MPUAHATTA YNPABAIHCHKNX PillEHb KEPIBHUKIB BEPXHBOTO PiBHS YNpaBiHHS
Ha KOHLienTyanbHOMY PiBHI MPeACTaBNEHHS Nporpamm.

HauuoHanbHon 6e3onacHocTyn /B.A. fAemuaos, A.®. Benuyko, W.B. Bonowyk; Mog
pea. B.A. lemuaoBa. — K.: TexHonoriyHui napk, 2004. — 736 c.

A flemupoB B. A. CucCTeMHO-KOHUEenTyanbHble OCHOBbl AesTeNlbHOCTU B
BOEHHO- TexHu4eckon obnactn. Khura 2. OpraHu3auMoHHO-MeToanYeckue

OGrpyHTYBaHHS HaNPsMiB Ta NPOTPaMHe NNaHyBAHHA POIBUTKY
cucTeMyU 036poeHHs 3C, CUCTEM 03GPOEHHS IHWIMX BIfCbKOBUX
(opMyBaHb Ta NPaBOOXOPOHHUX OpraHis

A 2. Po3pobneHe opraHisaLjiiiHo-MeToau4YHe 3abe3neyeHHs Ta KOMM'IoTEpHa TeXHOMoris OCHOBbI [IEATENBHOCTY B BOGHHO-TEXHUYECKo! obnactv /6.A. lemuaos, A.0.
CMCTEMHOTO (hOpMyBaHHS!, NiaHyBaHHs Ta ynpasnikg ALIOMNP OBT BukopucTOBYlOTBCA Y —  — — — — — — 1 T— g N T oea K Texvonorianui napk,

MPOEKTHIN AiANbHOCT NpoekTyBanbHKiB OBT
A 3. OcHoBHi pe3ynbTaTi poboTy BUKOPUCTOBYOTLCS NP 0BIPYHTYBAHHI 3aBAaHb i 3aX0AiB
[IOBTOCTPOKOBWX Ta cepeaHbocTpokosux ALIOMP OBT

ETanu npouecy o6rpyHTyBaHHA Hanpsamis
(onepaTMBHO-cTpaTeriyHi /lonepaTMBHO-TAaKTU Y HI,
BiNCbKOBO-TeXHiYHi Ta BINCLKOBO-€KOHOMIYHI
AocnipXeHHs) Ta po3pobku nporpamu i nnaxis
PO3BUTKY CUCTEMU O3GPOEHHSA

A femupoB B.A. CuctemHas MeTogomnorMsi  MraHupoBaHWs  pasBUTUS,
NPeanpoeKTHbIX MCCNEeAOoBaHWN U BHELUHEro MPOEKTUPOBAHWUSI BOOPYXXEHUS U
BOeHHOW TexHuku / B. A. OemugoB, M. W. JlyxanuH, A. ®. Benuuko, M.B. HaymeHko;
Mopg pea. b.A.lemupgosa. — K.: [ «Ctunocy», 2011.-464 c.

A femupoB  B. A. CucTeMHO-KOHUENTyamnbHble  OCHOBbI  MEeTOAoNornv
BOEHHO- Hay4HbIX WCCMedoBaHWN U  peLleHus NpUKNagHbIX — BOEHHO-
TexHuyeckux npobnem. Kuura 1: MowHorpacdmsa / B. A. Odemwupgos, C. H.
OctaneHko, M. W. JlyxanuH, A. ® Benuuko, M. B. Haymetko, O. A. XmeneBckas,
T. W. dunskosa; noa pea. b. A. Jemuaosa. — Teepb: 3HIM AO «OtaeneHve MNB3 un
©®y», 2014. - 676 C.

A femnpgoB B. A. CucteMHo-koHUenTyanbHble OCHOBbI MeTOoAosornm
BOEHHO- HayYHbIX WCCNeaoBaHUA U peLeHus NpUKMagHbIX — BOEHHO-
TexHuyeckux npobnem. Khura 2: MoHorpadwms / B. A. Oemwupos, C. H.
OcraneHko, M. W. NyxaHnuH, M. B. HaymeHko, T. U. ®unskosa; nog pea. b. A.
Hemuposa. — Teepb: 3HIMAO «Otaenexmne NB3 n ®», 2014. — 688 c.

OemungoB bB. A. CucTemMHO-KOHLeNTyanbHble OCHOBbI MeTOoA0Mornm
BOEHHO- Hay4HblX WCCNEefoBaHUA U pPeleHus NpuKnagHbiX BOEHHO-
TexHu4eckux npobnem. Khura 1: Mowxorpacwma / B. A. Odemugos, C. H.
OctaneHko, M. W. JlyxaHuH, A. ® Benuuko, M. B. HaymeHko, O. A. XmeneBckas,
T. V. dunsakosa; nog pead. b. A. lemuposa. — Teepb: 3HIM AO «Otaenenve MBI un
®», 2014. - 560 c.

1.P03po6Ka CAMHMX BUXIAHUX AaHMX

* BillCbKOBO-NONITMYHOrO XapakTepy;

* onepaTMBHO-CTPATEri4HOTO (TAKTHYHOTO) XapaKTepy:
* BiiiCbKOBO-TEXHIHHOTO Xapaktepy;

* (iHAHCOBO-EKOHOM MHOTO XapakTepy;

A 1. The developed methodology for the formation, planning and management of NDPAMED
is the basis for managerial decision making by top-level executives at the conceptual level
of the program.

A 2. The developed organizational and methodological support and the computer technology
of the systemic formation, planning and management of NDPAMED are used in the project
activities of NDPAMED project developers.

A 3. The main results of the work are used when providing rationale for the tasks and activities
of the long-term and medium-term NDPAMED.

+ HOPMaTUBHO-NPABOBOIO Ta OPraHiBALIAHOTO XapaKkrepy

'

[2 OnepatBHO-cTpaTeriuHe (ONepaTMBHO-TaKTUuHE) N

OGrPYHTYBAHHA NEpPCNeKMBHOTO BUMSAAY cACTEM U
036pOEHHA, AKNA MaE GYTM AOCATHYTUA HanpuKiHUi
NPOTPaMHOTO MePIOAY 3 YpaXyBAHHAM HAYKOBO-TEXHI4HUX
MOXNUBOCTEN | HA OCHOBI KpUTEPiiO «edekT - BapTiCTh -
MoXnueicTe peanisauin

'

3. PecypcHo-eKoHOMIuHe 06FPYHTYBaHHA BUIMAAY CHCTEMM
036POEHHA: NPUBEAEGHHA 33 KPUTEPiEM «BWTPaTH - ¥ac

peanizauii» BUIMAAY CHCTEMM 03GPOCHHS, OGPPYHTOBAHOMO Ha
APYrOMY eTani, y BIANOBIAHICTL i3 BOCHHO- EKOHOMIMHMM M
MOXTUBOCTAMM AEpPXaBM

1-# atan

2-n3Tan 3 oran
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uinb080i 0GopoHHOT Nporpamm possmuTy OBT KyuepeHko // Hayka i o6opoHa. — Kuis: MO Ykpainu. — 2014. — Bun. 3 — C. 51-56.
~ A emigoB B. O. BU3Ha4YeHHs CniBBIAHOLIEHHS BUKOHAHHS cbaa XKUTTEBUX LIUKMIB
L aBTOMaTW30BaHUX CUCTEM BIliCbKOBOrO MpU3HaYeHHs y MpoLeci ix p03p06KM / B. O.
S O GO0 CoRTEnoss Coemom | Hewigos, 0. ®. Kyuepetko // Hayka i obopora. —2012 —Ne 2. — C.4
Geanexy Ta AEPKaABHOTO 0GOPOHHOTO SAMOBNEHH, i 4 [emigos B. O. CucTemMHa MeTOLOMONiA  OBrpYHTYBaHHS, cbopmyBaHHﬂ
BusHadac nepenik poGir 3 possury OBT sianosiako Ao Ta peanisauii onepaTMBHO-TAKTUMHUX |  TaKTUKO-TEXHIYHMX BMMOr A0
AepXaBHOI LiNbOBOT 060POHHOT NporpaMu po3sutky OBT 3 X 8 i £ .
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A 1. 3anponoHoBaHo MeTOAONOril0 (HOPMYBaHHS, MNaHyBaHHA i ynpaBmiHHS

The main advantages of the methodology

A 1. A methodology for the formation, planning and management of NDPAMED has

.
O6pynTyBannn HanpaMia Ta NPOMAMHE NNaKYBaHAA PodBATEY 3C, 4 emupos b. A. CUCTEMHO-KOHLIENTyarbHbIE OCHOBbI AEATENbHOCTY B BOEHHO-
iHWMX BiACLKOBUX POPMYBAHL Ta MPaBOOXOPOHHMX OpraHis, TexHuyeckon obnactu. Khura 1. KOHLl,eHTyal‘Ibele OCHOBbl W 3N1eMeHTbI
fPOTHO3yBAHHA NOTPEE Y iX TEXHIYHOMY OCHAL|@HHI b

po3sutky [LIOMP OBT, o Ha BiAMiHY Bif iCHYlO4MX 3aCHOBAHO Ha CUCTEMHIN
KOHLeNLii pO3BUTKY CKIAAHOI TEXHIKM, baraTopiBHEBOMY NOAAHHI Ta CUCTEMHOMY
ynpaBniHHI NPOEKTHUMM AisiMU, LLIO [O3BONSE NiABULLUTY echeKTUBHICTb NPOLIECIB
NnaHyBaHHs Ta NPOEKTYBaHHS i 3abe3neunTy skicTb CTBOPLOBaHNX BMpobiB OBT.

A 2. 3anponoHoBaHo CUCTEMHMIA CLieHapiit BuBopy Hanpsmis po3suTky OBT, sikuit Ha
BiAMiHY Bif icHyluMX ypaxoBye GaraTopiBHeBi B3aeMOfii B opraHi3aL|iiiHux
CTPYKTYpax ynpasniHHs, AOCBIA  kBanicikoBaHux axiBujB i A03BOMNSE
0brpyHTOBaHO BUBPaTK Hanpsimku possuTky ALIOMP OBT.

A 3. Po3pobneHo MeTof nnaHyBaHHs KOMYHiKaLiil B OpraHisaLjiiiHux CTpyKTypax
ynpaenibig JLOMP OBT, wo Ha BIAMiHY Bif iCHYlOWMX [PYHTYETbCA Ha
CUCTEMHOMY MOJEeMNIoBaHHi, NnaHyBaHHi, ynpaBniHHi, onTuMisaLli KoMyHikaLiid,
BuOOPI paLjioHanbHUX NPOTOKOMiB ANst iHhopMaLliiHX B3aEMOAil MEHeKepiB Ta
BMKOHaBLiB nporpam Ta npoekTis [LIOMNP OBT.

been proposed, which, in contrast to such other existing methodologies, is based
on a comprehensive concept of complex materiel development, multi-level
consideration and systemic management of projects, which allows to increase the
effectiveness of planning and designing and ensures the quality of the produced
armament and military equipment.

2. A systemic scenario for the selection of armament and military equipment
development directions has been proposed, which, in contrast to other existing
ones, takes into consideration multilevel interactions in organizational structures of
management, the experience of skilled professionals, and allows to choose
NDPAMED directions of development.

3. A method of planning communications in NDPAMED organizational structures of
management has been developed, which, in contrast to such other existing
methods, is based on the systemic modelling, planning, management, and
optimization of communication, and the selection of rational protocols for
information interactions between the managers and performers of NDPAMED
programs and projects.
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Jlokauis ManoBUCOTHUX Lifien Hag MOpem
3a MeXaMu AanbHOCTI NPAMOI BUANMOCTI
Location of low-altitude targets over the sea surface
beyond direct visibility range

Onuc (oco6.1usocmi) memodie Description (features) methods

Mpu nowvperHi papjoxeunb Hah MOpem CriocTepiraioTCA Taki ABUWA SK pedppaklis, AanbHe TponoctepHe = =-. A In the process of radiowave propagation above sea level the following phenomena are observed:
PO3MOBCIOIKEHHS], MPUNOBEPXHEBE MOLUMPEHHS PadioXBIIb, NOLIMPEHHS PadioXBUMb Y MPUNOBEPXHEBUX i NiABEOEHNX = refraction, distant tropospheric propagation, near-surface radiowave propagation, radiowave
TPONOCGEPHNX XBUNEBOAAX. propagatioq in near-surface and elgvated trppospheric wave ducts. .

3a MeBHYIX CIPUSITIMBYX METEOPONOMiYHIX YMOB Yepes Lji MexaHiaMy paioXsiuni MOLLMPIOIOTECS 33 MeXi AarbHOCTi Under certain favorable meteorological conditions the radiowaves are propagated beyond the limits
NpSIMOi BUAVIMOCTI, L0 [O3BOMSIE 3AiMICHIOBATI TaKOX | NOKALLil0 MaMOBUCOTHYX Liineil 3@ MexaMu AanbHOCTi mpsiMoi g;‘}’lg’;&'“ttﬁ'erm%fstgfr%sﬁ]giﬁ?ﬁ:nrgg(:ha”'sms thatallow the realization of low-level targets detection
EHMOCTE ) - , p : ; . - Methodological principles of evaluation of the predominant mechanism of radiowave propagation

Posgoﬁnem METOZI0nOTi\Hi 3aCa/M OLHIOBAHHS NEPEBAXHOTO MEXaHi3My MoWMPEHHs paaioxBurik 3a mexi fankHocti [ _ beyond the limits of visibility range are developed. It was determined that in the observed case in the

npsiMoi BiAUMOCTI. BCTaHoBMeHo, Lo npu nokauii Lineit B po3rnsHyTOMY BUNajKy 3a PaxyHOK TpomocepHux process of target detection the errors in calculating coordinates and speed of low-level targets are
HeOAHOPIAHOCTEN Pi3HOro MacLUTaby 30inbLUYITLCS MOXMOKM BUMIPIOBAHHS KOOPAVHAT Ta LUBMAKOCTI MANOBUCOTHUX Lined. . increased because of the tropospheric inhomogeneity of different scale. The mechanism of such
BU3HaYeHMI MeXaHiaM BUHIKHEHHS Takux NoXuBoK. PopoBrieHi TeopeTUuHi 3acau CUHTE3Y afanTUBHIX ONTUMAMbHIX errors origins was determined. Theoretical principles of synthesis of adaptive optimal measuring
BUMIpIOBAYIB KOOPAMHAT Ta LBMAKOCTI PyXy ManoBUCOTHUX Liinel, Lo A03BONAKTL NpW nokalyii o6'ekTiB 3a Mexamu instruments of coordinates and speed of low-level targets were constructed, that allow tomeasure
[anbHOCTi NPAMOI BAMMOCTI BUMIPHOBATY iX LUBWAKICTb i KOOPAMHATY i3 NOXMOKaMK, HE FipLUe, HiX B MexXax LanbHOCTi speed and coordinates of the objects beyond the limits of visibility range with errors as good as within
npsiMoi BUAMMOCTi. BkasaHi o6cTaBnHN NepeBipeHi ekcnepuMeHTanbHUM LUSXoM B nepiog i3 1998 no 2015 pik B

the limits. The above-mentioned circumstances were verified by means of experiments during the
aKBaTPBUSIORTSFP A8CMARERKCERMABE eHo, Lio dnykTyaLii noxuBoK, ski 0BYMOBNEH OCOBIUBOCTMU MOLLIMPEHHS:

period from 1998 till the current year in the water zones of the Black sea and the sea of Azov,
11 papioxeunb 3a Mexi 4anbHOCTi MPSMOi BWAMMOCTI PO3MOAINEHI 33 HopMamnbHUM 3akoHoM. Lli obcTaBuHm —

As aresult of the research it was determined that error fluctuations that are caused by peculiarities of
A03BONSIOTH 33 KpUTEPIEM MaKCMyMy norapudMy NpaBAONoAIGHOCTI CUHTE3yBaTV ONTUMAMbHI BUMIPHOBAYi YACY ww

radiowave propagation beyond the limits of visual range were distributed according to the normal
law. These circumstances allow to synthesize the appropriate calculation of delay time and Doppler

3aTPUMKN Ta BONNMEPIBCHKOrO 3CyBY YacTOTW CUrHary, BiabMUTOro Bia 06'eKTiB 3a Mexamu LanbHoCTi

MpSIMOI BUANMOCTI, @ TakoX KyTOBMX KOOPAMHAT Ta OLHUTY NOXNOKI BIAMIDIOBAHb.

frequency shift of the signal reflected from the objects beyond the visibility range and angular
Tany3i sukopucmanHsa memodie ( ,

maximum.

[ucnepcis BUMiptoBaHHS LONMEPIBCHKOMO 3CYBY YacTOTH CUTHaY,
BinbuTOro BiA 06’'EKTY 33 MEXaMmM AanbHOCTI qMO'I' BUOMMOCTI

2 ‘O-'l"‘m?fmﬁ"lQﬁﬁihﬁﬁﬁepimbmm 3cyBY Ga (D(t = S)R (t)R (S)dt ds- f t-R (t)dt H_Z

coordinates as well as to evaluate measuring errors according to the probability logarithm criteria
A PapjionokaLiitHi 3acobu KOHTPOIHO NOBITPSIHOTO NPOCTOPY

Ha Marux Ta rpaHYHo Manmx BIUCOTax - B 4acToTH curHany, BinduToro Big 06'exTy Q L g J
o e < 3a MeXaMmm AanbHOCTI NPSMOT BUAUMOCTI — o
A = 3
Q=" y(t)- R (t)dt " %1-R (t)dt H I > (t—s)R(s)ds =t-rect (t/T) - BaroBa gyHKLjiA

L] I —0
F lelds Of use Of methOdS —o |:% J @ (t—s) -Kopensiiitia yHxuist hasosyx hriyKTyaLi
A Radar means of air space control at low and ultra-low [lucnepcisi BUMipIoBaHHS Yacy 3anisHeHHs cUrHany, BigbuToro Big 06’ekTy 3a OnTumanbHa OLiHKa Yyacy 3ami3HeHHs curHany, BigbuToro Big

heights. MeXamy JanbHOCTi MPAMOT anMMf)csrzi \ 00'exTy 3a MeXaMﬂrﬂaﬂbHOCT}/ngilMﬁ)ll' BI/ILI,I/IMOCTi]_l

@ 'I—Z s
o2 =[[@(Q-Q)R()R(Q)dUQ | | Qrect| _ [R(Q)dQ] it = T Y(Q)R(Q)dQ | f Qrect] IR (Q)dQ |
- i L{o \5) J 4 W ]




Examples of practical
results

A BWKOPUCTaHHS 3amponoHOBaHMX METOAIB [O3BOMSE CYTTEBO CKOPOTUTW KiMbKICTb pagionokawjiiHnx
3acobiB  MpUMOpCLKOro GasyBaHHSs, MpWU3HAYEHUX AN BUSIBNEHHS MaroBUCOTHUX Line, Ges
3MEHLLEHHS 30HW KOHTPOIMIO Ta 3HWU3WUTU HWKHIO FPaHWL0 pagionokauiiHoro nons akTuiHo Ao
MOPCbHKOT MOBEPXHi.

A Application of proposed methods allows to reduce significantly the amount of radar means of costal
deploying, intended for low-level targets detection without reducing the control zone and reducing the
lower limit of a radar field practically up to the sea level.
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T'on06Hi nepesazu memodie  The main advantages of the methods

A BUKOpUCTaHHS CUHTE30BaHUX BUMIPIOBAYIB, Y NOPIBHSHHI i3 A Application of synthesized measuring instruments in comparison

BMMIPIOBAYaMM, LLIO CUHTE30BaHI 3a YSBU NMPO BUMIPIOBAHHS with those measuring instruments that were synthesized based on
LUBWAKOCT | KOOpAMHAT 06'ekTy Ha ¢hoHi nuLe Ginoro Lymy, the idea about calculating the speed and coordinates of the object
[03BONSAIOTb  NPW  MOKaLii  ManoBMCOTHWX Lined Ha only against the white noise allow detection of low-level targets at the
panbHocTax 100-250 kM 3MEeHLLMTY RyKTYaLiiHi NOX1bKM distance of 100-250 km reducing the fluctuation errors of calculations
BUMIpIOBaHb Y AeKinbka pasiB i 4OBECTU iX A0 PiBHS, WO by several times and adjusting to the level corresponding the
BiANOBIAAE BUMIPIOBAHHAM B MeXax AanbHOCTi MpsAMOi calculations within the limits of visual range.

BMAVMOCTI.
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TeopiA Ta nNpakTMKa npocTopoBo-4acoBol 06pobku

CUrHaniB 3 HEBIAOMUMM BUAAMM | napameTpamu mogynauii
Theory and practice of space and time processing of
signals with unknown types and modulation parameters

|
Onuc (oco6.ausocmi) memodie Description (features) methods

3aranbHuii BUnagok. baratonosuLjiiHa npuitManbHa cuctema. Ageneral case. Multiple reception system.

Po3pobnexi MeToau NpocTopoBO-4YacoBOi Po3pobki cUrHanie JO3BONSAIOTL OTPUMATK OMTUMArbHi The developed methods of space and time processing of signals allow to get optimal algorithms
anropuTMu BUSIBNIEHHs! Npu ix GaraTokaHansHOMY NpUiAOMi B yMOBaX, Konu anpiopHi sigomocTi npo Bua Ta  of detection in the multichannel receiving mode when priori information concerning type and
riapameTpy MoAYIIsiLi HeBifoM. parameters of modulation is unknown.

Po3rnaHyTUin 3aranbHui BUNaKok 6araTonosuLiHOro MPUOMY, KoM B3AEMHI 3anisHeHHs curHanis The focus is on the general case of multiposition receiving, when mutual delay of signals can
MOXYTb NepeBiLLYyBaTi iHTepBan Kopensiji. I3 3araneHoro BUNajky BUTIKaOTb anropuTMm 06pobku AN exceed the correlation interval. As a result, we deal with the processing algorithms for the case of
BMNaaKy NpuitoMy 6araToeneMeHTHOI aHTEHOK. ‘ ) multielement antenna reception.

) BupilLieHuit pap 4acTKoBwX SERERL Ho Hux B O o112 DOROCMY IO R THATIBES The partial tasks are solved. They are detection of broadband signals with unknown modulation
HeBiOMVMY TapamMeTpaMy MOAYNALi Ta LUBWAKOAiioN] aNTOPATMY NENEHTYBaHHA [Kepen Takux CUTHaMIB.  parameters and fast algorithms for direction finding of the sources of such signals.
Y(t) = S(t) + N(t); S (t) = Wintm (am )a(t - mm)exp{j[ (t - tm) +¢p, ]
h . S, (t) —signals, m=1..M. Unknown a(t), ¢(t).
Sp () — curHanu; m=1..M. Hesinowmi a(t), o(t). Optimization of processing. Adaptive Bayesian approach.
OnTumizauis 06pobkun. AganTneHuin 6aecoBuin Nipxia =
L (v, 20 = PulY -S(v, 01/pu (Y),
1 ! V — BEKTOp iH(hOpMaTUBHMX NapameTpiB; v — vector of informational parameters;
<} M \f\ = X — BEKTOp HeiH(opMaTUBHKUX NapaMeTpiB; X — vector of non-informative parameters;
m [ -
19 0 o L Lo (v) = max{L(v, )}
° 0 1 Spectral form of received signals
| CnekTpanbHa dopma NpUAHATUX CUrHanie Fe = Ok Xy + Nk, X = e (am)exp{j(nkm +\|/m)}, k=1..K

: f f The logarithm of probability relation
. Torapndm BifHOLWEHHSA NpaBaonogibHOCTI o
ra./ly3l BUKopucmaHHﬂ Mm a) NpOCTOPOBO-KOrepeHTHa npuiiManbHa cucTema 2 K Aa) space-coherent recelVlrlg SRS
ZXF — e e
Kk
A BaraTono3uLiitHi CMCTEMM KOHTPOMIO PafioenekTPOHHOI 0BCTaHOBKM 3 v ‘ K ‘ k=1 R ¢ b

BU3HAYEHHSM MPOCTOPOBYUX KOOPAVHAT AXEpen padioBUMPOMIHIOBAHHS . - . K )
CTaHuII PaziOMOHITOPUHTY, PafiOENeKTPOHHOI PO3BIAKY | MACUBHOI 6) NPOCTOPOBO-HEeKOrepeHTHa NpuiiManbHa cuctema Y, — BUNafKoBi Ta He3anexHi 6) space-incoherent system y,,—random and independent

nokALi K o K
| z =iw2 d (D )ZR +22 2 w wd (a, )d (a )lR |; Rmm = |me| Rmn = sz Fk e_j(nkn _nkm)
1 m Kn

mlm m| mm

m nm m n on
m=1 m=1 n=m+1 k=1 k=1

' FieIdS Of use Of methOdS YacTkoBuii BUNagok. M-enemMeHTHa KinbLeBa aHTEHHa peLliTka X* ((l)(I) X((l) faniCle-arlgase. M-element circular antenna array.
'u. z2(a)= —X—(‘(T)Xﬁr)'* r ®= |z k=1Fka

A Multiposition control systems of radio-electronic environment with & — kyrosi koopauHaTy. o — angular coordinates.
g of space coordinates for radio emission sources. TMoTeHLiliHa TOUHICTb neneHraLi The potential accuracy of direction finding
A Stations of ra ring, electronic surveillance and passive location 5 1 2 il
c = o =
L 2 2
¢ KMh nDsine, ) P KMh nDcosg,)
- - D — piameTp pelLliTku; h — curHan/ym y KOKHOMY €fleMeHTi. D — array diameter; h — signal/noise in each element.

"

| .
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P"ﬁﬁ&l NpaKmuyHux
pesjyvmamis

1. Wsuakoaitouni MeTon nenewraLlii Ha 0cHOBI ha3oBux
BUMIpIOBaHb CUrHaniB Ha BUXoAax KinbLieBoi aHTer}EIO‘IBeLLIiTKM.

ATTOPUTMY OLjiHIOBaHHS! KyTOBUX KOOPAUHAT:

vy - )
- o |
€ am:cos|k = -0 NJ

CepepHbokBaapaTi4Ha noxubka (asoBoro MeToAy nenexrauii 0y,
BiAPI3HAETLCS Bifj ONTUMANBHOTO O, He binbLue, Hix Ha 20%.

2. BusiBnEeHHS curHanis 3 eHepreTU4HO CKPUTHICTIO
BUNPOMIHIOBAHHS Ha OCHOBI BUKOPUCTaHHS! BE/BNET-MEpeTBOPEHHS
a) BeiiBneT-nepeTBopenHs npotecy Y(x) Ans peanisauii
HEKOrepeHTHOTO HakoMUYEHHs CUTHariB.

y(x)=a (x)+ ;d (R@yeumulation.

1. Time-optimal method of direction finding based on phase
measuring of output signals of circular antenna array..

®,= ) -cos(e)-cos(B—Pn) -cbasosuit posnoain (phase distribution)
Angular coordinates estimation algorithms:

= arct \
p=arc9| s o, cos(B )
Root-mean-square standard deviation of phase method for [
direction finding o, differs from the optimal ,; no more than 20%. 0|

2. Detection of signals with energy stealth radiation, based on the
use of wavelet conversion
a) wavelet conversion y(x) for realization of incoherent signals

Examples of practical
results

Gop, Opp’
(rpaz)

[ @, :sin By)]

63 HAKOMPICHIY

ex

\ .

ANropuT™ NepeTBOPEHHS: i Algorithm of CTfoLSiort (P( S p

a, (X)= TALGK (X); A= YOO (X)X, om m k o o M s
BCC - By3bkocmyroBuii curHan; K P BCC - narrowband s.i\é;gl;
LLICC - WwmpokocMyroBuit curHan.

6) BusiBneHHs curHanis B yMOBax HECTaLiOHAPHOTO LYMOBOTO (hOHY.
MeTop cTabinisaii AMOBIpHOCTI XUBHIX TpUBOT e
alarm probability

== exp[- 7°(x)26° (X)] ~ /IMOBIpHiCTb xubHOT TpuBorm (false alarm probability);

2, (=200 T(FY/a

€(X) — cepeaHe 3Ha4YeHH LLYMOBOrO (hOHY;
a,(X)=C(x) — ouiHKa cepeaHbOro 3HauYeHHs.

- 120

T'os108Hi nepesazu memodie

A OTpumaHi anroputmmn 06poBKN NokasyrTb TEOPETUYHO
LOCSKHI (ONTMManbHi) NOKasHWKW BUSBMNEHHS Ta
BUMIpIOBaHHS NapameTpiB CUrHanis HEBIZOMOro BUAY;

A € MOXNUBICTb OTPUMaHHA NPAKTUYHO peanisyemux

(kBasionTUMarnbHUX) METOAIB 06pobkn CurHanis;

A po3pobneHi MeToan [O03BONAKOTL MPOBOAUTA CUHTE3
CMCTEM MaCWBHOI NOKaLlii 3 Pi3HOMaHITHUMK MeToAamMu
OTPUMAHHS KOOPAMHAT [Kepen pagioBUNPOMIHIOBAHHS;

A oTpuMaHi pesynbTati A0O3BONSAIOTb CUHTE3yBaTH
anroputMn obpobku curHanis 3 eHepreTUYHoO

CKPUTHICTHO.

— HeobXigHuiA nopir BUsiBNeHHs (required detection threshold);

C(X) — CepeaHe 3Ha4eHHS! LLYMOBOTO (HOHY;
a,(X)=C(x) — oLiHKa cepeaHbOro 3HauYeHHs. 0

LLICC - broadband signal.
6) Detection of signals in conditions of non-stationary :
background noise. Stabilization method of false

100 150

The main advantages of the methods

4 The resulting algorithms of processing show the
theoretically achievable (optimal) indicators for detection
and measurement of the signals of unknown species;

& there is the possibility of obtaining practically implemented
(quasi optimal) signal processing techniques;

4 developed methods allow to conduct synthesis of passive
location systems and different methods of receiving
coordinates from radio emission sources;

4 the obtained results allow to synthesize algorithms of signal
processing with energy stealth.
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PalioHanbHWA CMHTE3 aepOAMHAMIYHOrO KOMMOHYBaHHS

NITanbHOro anaparty Ha eTani KOHUENTyanbHOro NPOEKTYBaHHA
Rational synthesis of aircraft aerodynamic arrangement

at the stage of itsconceptual design

21

Onuc (oco6.1usocmi) memodie

4 Po3pobneHnit  KOMNMEKCHUA METOR  paLiOHaNbHOTO  CUHTE3y

aepoayHaMivHOTO KOMMOHYBaHHA nitansbHoro anapaty (M1A) Ha eTani
KOHLIENTyarnbHOro NPOEKTyBaHHS CKMagoBMMK SIKOTO € KOMMIIEKCHWN
METOL BMW3HAYEHHS aepoauHaMmivyHWX Xxapaktepuctuk JIA i
BAOCKOHaNeHWA MeToh BM3HAYEHHs MOTpiOHOro kepysaHHs JIA. B
pamKax MeTody BWKOPWUCTOBYETLCA 3anpONOHOBAHWA CTaTUYHUIA
MOKa3HWK paLjioHarnbHOCTI aepoanHaMIYHOr0 KOMMOHYBAHHS OpraHis
KepyBaHHS kpeHom J1A.

A KOMNNEKCHUA METOZ, BUSHAYEHHSI aepOANHAMIYHMX XapakTepucTuk JIA

OCHOBaHWA Ha CMiMbHOMY BUKOPUCTAHHI TPYOHOTO eKCMepUMEHTY,
HaniBeMnipiyHOro MeTogy Ta MOAMMIKOBAHOrO METOZY AMCKPETHUX
BIXOpIB.

A BOOCKOHANeHWA MeTOL BM3HAYeHHs MOTPIOHOrO KepyBaHHA JIA

DasyeTbcsl Ha pilleHHi 3BOPOTHOI 3ajadi AWHAMIKM MoMboTy i
BMKOPUCTOBYE ANS BU3HAYeHHS TpaekTopii JIA KiHeMaTiyHi PiBHSHHS
30MMKEHHS.

Tany3i sukopucmanHsa memodie

A agiabynyBaHHs;
A pakeTobymyBaHHS.

Fields of use of methods

A geronautics;
A rocketry.

Description (features) methods

Z,.1 4 For the first time the complex method of rational synthesis of aircraft aerodynamic
1800 arrangement at the stage of conceptual design has been developed. Its
LY components are a complex method of determining aircraft aerodynamic
1‘2'22 AN characteristics and an improved method of providing the desired level of aircraft
o0 —\ stability and controllability.The proposed static index of rationality of aerodynamic
- AN arrangement of aircraft lateral controls is used in the method.
600 4 The complex method of determining aircraft aerodynamic characteristics is
400 based on the joint use of a piped experiment, a semiempirical method and a
200 modified method of discrete vortexes.
= & The improved method of providing the desired level of aircraft stability and
0 1 o - ¥ controllability is based on the solution of the inverse problem of flight dynamics
ny, and uses kinematic equations of approach to calculate aircraft trajectory.
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Hpuxﬁaﬁu npaKmu4Hux Examples of practical
pesyavinamis: results

SobloG & CraTnyHuii nokasHmuk paLlioHarnbHOCTi aepoAnHaMIYHOTO KOMMOHYBaHHS OpraHiB kepyBaHHs kpeHom JIA U

U] = : o 3 : 3 : 3
: & MopguchikoBaHmit CTATHYHMIA NOKa3HWK paLlioHanbHOCTI aepoANHaMIYHOrO KOMMOHYBAHHS OpraHie KepyBaHHS KDEHOM
S't'o U J1A, Ha sxoMy BUKOPUCTOBYIOTBCS “HeTpaaLiiHi” opraHu MonepeyHoro KepyBaHHs.
-
PP
U= A Static index of rationality of aerodynamic arrangement of aircraft lateral controls U
il A Modified static index of rationality of aerodynamic arrangement of aircraft banking (lateral) controls U where "non-
traditional" lateral controls U are used.
*

[lianasoHn sHaueHb ”°Ka3H!"Kg U ana pishux  rpyn 3HaveHHs nokasHyka U Ans pisHnX TUNIB BUHMLLYBAUIB

B RO, | DesnITDTHIESIRRE Avalue of index U for the different types of fighters

BipgnosigHicTb Mix nokadHukoM U i TAro030pOEHHICTIO pisHIX

TPyn BUHWLYBaYiB Mapaverp | Cy-27 | P16 | Mur2o| s [Er-2000|'ge oo

Range of the static index values for different groups of fighters,

passenger and unmanned planes Mokaskmk U, | 119,19 [ 16491 | 97,12 | 91,23 | 77,99 | €651 | 67,39

Him®
CUHTE30BaHO aepoAvHamiyHe KOMMOHYBAHHS paLlioHanbHOro Co
opraHy kepyBaHHsi KpeHoM JTA Ha BENUKIX KyTax aTaku. 20 P e P i La
. . . . . -
| Aerodynamic arrangement of rationality of aircraft banking controls e L \J odo o \
| on high angles of attack is synthesized. S ot = °° r TN
[=}

01 02 03 04 05
pr—— /} =
oo ..—0-.__‘__#-—’4‘
lMpakTuyHi  pekomeHAaLii MO MOAEpHi3aLii 3pa3kiB aBiauiiHOI TEXHIKM, SKi O,
| [03BOMIAOTb PO3LUMPUTM eKcrryaTalliiHuie AianasoH KyTiB aTaku Ta MigBULLMTY
NbOTHO-TEXHIYHI XapakTeputcTukm J1A.

1 Some new design solutions to improve the flight technical characteristics of aircrafts are =

motivated. -
T'on106Hi nepesazu memodie  The main advantages of the methods
KOVTONYUK'IGOR

A OonepaTMBHO MNPOTHO3YKTbHCA aepoOAWHaMIYHI . .
XapakTepuCTUKM Ta [UHaMika pyxy A Ha BENMKVX KyTax Doctor of Technical Sciences, Professor
4 characteristics and dynamics of aircraft movementathigh
angles of attack are predicted quickly ;
J ; 2 s A at the stage of conceptual design the rational variant is
A Ha eTani KOHUenTyanbHOro MpoOeKkTyBaHHA 3 chosen out of the possible variants of aerodynamic

arnbTepHaTUBHUX BapiaHTiB aepoAnHaMiYHUX KOMMOHYBaHb arrangements, which provides controllability at the set mode

icto offlight. 1

Ha 3ajaHOMy PEXMMI NONbOTY.
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[lpoeKkTyBaHHA YCTaHOBOK

rapaHToOBaHOro eneKkTponocTayaHHs
Ta IX CXeM aBTOMaTUYHOro KepyBaHHS

Uninterruptible power supply design and their control systems

Onuc (oco6.1usocmi) memodie

A Po3rnsagalTbCs  YCTAHOBKM rapaHTOBAHOTO EMEeKTpOnocTaYyaHHs 3
Hanpyrolo MOCTINHOTO Ta 3MIHHOMO CTPYMY, B AKX BUKOPUCTOBYHOTHLCS
€NEKTPOMALLMHHI Ta CTaTW4Hi NEpeTBOPIOBaY eHeprii 3 iHEPLiHAMM
Ta enekTPOXiMiYHUMM HakomuyyBayamu eHeprii. B akocTi
eneKkTpoMexaHiYHUX nepeTBOPHOBAYiB €Heprii Moxnuee
BUKOPUCTAHHS CUHXPOHHWX Ta ACMHXPOHHUX ENEKTPUYHWX MaLluH,
CYMILLEHMX ENEKTPUYHIMX MaLUMH Ta ENEKTPUYHUX MaLUMH NOABIHOTO
KUBMEHHS, @ B SKOCTi CTaTWYHWX NEPETBOPHOBAYIB ENEKTPUYHOI
€eHeprii BUKOPUCTOBYIOTLCS KepoBaHi abo HekepoBaHi BUMpSMASAYi Ta
iHBEpPTOPM CTPYMY ab0 Hampyru.

A [lpoekTyBaHHS MOB'A3aHE 3 pO3B'A3aHHAM  (hyHOAMEHTaNbHUX

NonoxeHb TepMOﬂMHaMRM

Tany3i eukopucmanHsa memodie

A CUCTEMM ENEKTPONOCTaYaHHS MYHKTIB YNPaBAiHHS

A CUCTEMM ENEKTPONOCTaYaHHS BY3IiB 3B'A3KY

A CUCTEMM ENEKTPONOCTaYaHHS fNikapeHb

A CUCTEMM enekTpornocTayaHHst 0COBNMBO BaxXIMBUX 00'EKTIB
HapOAHOro rocrofapcTea

Fields of use of methods

control units electric power supply;
communication centers electric power supply;
hospitals electric power supply;

electric power supply of primary concern sites.

> - > >

Description (features) methods

Fa ||t v v .S/\ B ar Problems to .be considered: ' . .
plé ma Xuenaol Meplex * oy npunyemimux iymie | A Alternating and direct current uninterruptible power supplies
which apply rotary and static converters with inertial and
\\‘ e | || (S electrochemical power storage are considered. Synchronous
. INLA s L and asynchronous power converters, coincident electric
™M B \\sawmm al _ machines and dual voltage electric machines are possible to be
s I o S applied as rotary converters; controlled and uncontrolled current
Fomonsl sepmure. | and voltage rectifiers and invertors are possible to be applied as
f *s|max static power converters.
< A The design is based on thermodynamics fundamentals solving.
U, U, U — cknaaosi Hanpyru no sicsx d, q Ta P R; U, U, U -axis current components d, q and
G d dt 9 dt d CIF
30ymKEHHS; do d¥ excitation;
l, 1, I;— cknaposi cTpymy no sicsx d, g Ta U, =%, . - Eg —14R; Iy, 1, 1, —axis current components d, g and
30y mKeHHs; 8_\‘11f excitation;
R, R,, R — akTviBHuit onip cTatopa, poTopa Ta kona U R, R,, R; —active stator, rotor and exciting
30ymKeHHS, dt circuit;
I, |,,— CKNapoBi CTPyMy POTOPHOTO KOMa o Bicsix d, 0= @k _ laRe; 1., |~ rotor ring axis current components d, g;
q d$ X, X;, X; — Stator, rotor and exciting circuit
X, X;, X;— PEaKTUBHWI Onip cTatopa, poTopa Ta Kona 0=—"-| R, reactance ; ; 4
SGy%eHHH; : _ oo diaa W, W, ¥ —axis flux linkage components d, g
W, ¥, P, — cknafoBi noToko34enneHHs no sicax d, H 1Y 1Y =M ; and excitation;

q Ta 306y mKEHHS;

©® — KpyroBa YyactoTa 06epTaHHsi poTopa;
H, — iHepujiitHa cTana obepToBuX Mac;
M, — MeXaHIYHU MOMEHT HaBaHTaXEHHS;

%_— OI'IH&I)BI F(I)IngbOE J';?oor?/),(mHOMy pEXMM;

Wy =G(p)U 1 +xa(p)ls;
—Q@&fﬁ(ﬁ@&;)ﬂaﬂb

6(p)= _e R +XxR+RR)
(p) PZEXdX f Xafd )+ p(xd f & r K r)
Xd (p)= xd = 2 afd f afd f

f f
P2 XgXarg — 2X ¢ Xag + X0 X )+p(x2 R +x2R

2
PXaq

Xq(p)=xg—_"% .
PXaq + Rr

2 N\
P ‘Xde —Xafd)-}- p(Xde +Xer+Rer )

© - rotor spinning circular frequency;

H, — inertia constant of rotatable weight;
M, — mechanical load torque;

G - conductivity in transient state;

P - rotation operator.
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Mogeni n meToan MeTpoOnoOriYHOro ob6cnyroByBaHHs
3ac00iB BUMipIOBanbHOI TEXHIKK

Models and methods of metrology
service of measuring equipment

—
Onuc (oco6.1usocmi) memodie Description (features) methods
A BusHaueHHs1 poanoainy Bui3HUX meTponoriyHnx rpyn (BMI) i Bignosighmx & Determination of distributing of moving F 7 3 ,
MaplpyTiB iX PyXy i3 ypaxyBaHHsM OBCSAriB 3aMoBNeHb Ha metrology groups (MMG) and their routes (W, W2,Z, W ) > min (max);
obcnyroByBaHHs  3acobiB  BUMIPIOBANbHOI  TEXHIKM  KOXHOMO — Tury, considering the number of orders for service of ) -
BiICTAHEN MK MiCLSAIMK X po3TallyBaHHS, KifIbKOCTI Ta XapaKTepUCTHK measuring equipment of each type, distances Wi =fi (s:p,u,y); seS;peP;ue UiVt
BMi3HUX METPOMOMYHMX Py, SKi € Y HASIBHOCTI, Ta 0OMEXEHb Ha YaCOBi | between  their location, the number and
BapTICHi BUTPATV METPOIIONYHOr0 06CNYroByBaHHS: characteristics of present moving metrology y=Z(s;p,u); s S;pePueU
groups, and limits on time and value expenses of
metrology service:
A Mogenb 3apavi BU3HAYEHHS pO3Nogify BUI3HUX METPOMOriYHUX rpyn i maxZZrt —min, S Ws =i

BIANOBIAHMX MapPLLPYTIB X pyxy, Lo 3abe3neyye MakcumanbHuit edext 4 The task model of determination of moving ek e TS ke
ORI By QMG S H AR RERRS ARA Loy RTEPMaNBHI,  FEtrolpgyqiRHPS A iedroutRs that RIRYigesn TO. k=1 K

<
[c I(s)+ re [<G; g
, . . , resources (human, material, financial and time), ; ZS:ZJ: ZS:JJ IR
4 Mopgenb 3agayi BU3HAYEHHS po3noauty BUISHNX METPONOMNYHKX given for Conducting of Operations_ Sl :
rpyn 1 BIigMNOBIOHAX MapLIpyTiB iX pyxy, Lo 3abesneyye

I
| BRI SR Repaui now winivanshx pecypoax ans  * MOfEl 90  CELETMnaton lask ol movng e S S
_ , e I EUCNRD I I T
T'any3i sukopucmaHHa memodie operation. ' < k=1

M

k=1 1€Skojed

' A nnaHysaHHsi MeTpororiYHoro obcrnyroByBaHHs 3acobiB BUMIpHOBAIbHOT
TEXHIKI 3pa3KiB BaXKOro MaLLMHODyAyBaHHS; . - . )

N NNaHyBaHHs MeTpOﬂOI’ILIHOFO OGCHyFOByBaHHFI 3aco6iB; BYMipIOBATBHOI Hepc\slla.1a§uparopln ?I!\llpmna.lbllolTG\IIII\H TLIBT YA2-4/A,b
TEXHiKM 3p33KIBaBIaL|IVIHOI TEXHIKY; Liadd N Seg Y

A MeTpOJ'IOFI‘-IHe 3abesneyeHHs ranyaeu HapOAHOro rocrnofapcraa.

Fields of use of methods

samples
4 planning of metrology service of equipment; measuring equipment of aircraft;
A metrology providing of industries of national economy.




Mogeni i MeTogy  BUpilUEHHS 3apay  OnTUManbHOro 0bCryroByBaHHS  3acobiB

BUMiptoBarbHOI TEXHiKVi 0c06amu BUi3HIX METPOSIOTIYHUX FPyN A03BOSISIE CKOPOTUTH YNCHO
l BapiaHTiB, siki nepebupatothes 6e3 BTpaTh ONTMMANbHOTO pillenHs. Lie facTb amory 3HayHo
3MEHLLNTI (hiHAHCOBI BUTPATW Ha 3any4eHHst METPONOTYHIX YCTaHOB A0 METPOMOriYHOro
0bcnyroByBaHHs 3ac0biB BIMIPIOBANBHOI TEXHIKM.

3apavi nowyky HaIKOPOTLLOTO 32 4YacoM 3amkHyToro whsxy (MHL) s, mo

Examples of practical
results

Models and methods of fulfilling the tasks of optimum service of measuring
equipment by the persons from moving metrology groups allows to shorten
the number of variants which get over without the loss of optimum decision. It
will allow considerably to decrease financial expences on bringing in metrology:
establishments to metrology service of measuring eequipment.

The tasks of search of the shortest time way (SSW) éH' that begins and finishes in
knot 1 and passes through all the knots Pk only on onc

MOYMHAETHCS 1 3aKiHYYETLCA B BY3Mi 1 Ta NPOXOAWT CKPIi3b YCi BY3NMU Py Tirbku
1o 04HOMY pasy: ; — ;
< ’ q q & —
I(Sk )—-'1:“"l +T*u;~';k +”.+T‘.ku.| —min Sy _[l’llk'lﬂ("“’lﬂkk,l :|EL’[P](J‘ by :
Tepecynna anboparopin sumipionainuoi rexuin IUTHT A2-3 - £
0 . & B posropuyToMy noteaennl
3apaya niHinHoro LinouncensHoro nporpamysanHs (NLLM) e
The task of the linear integer programming (LIP)
I J
TMo — min; 2 Xy Zrgt.sTys
i=2 j=1
z X, =L i=21; k=1K x e0)1}; k=1 R -
ManMuﬂ 3aMOBNeHb Micub LoAo MeTponoriyHoro obcnyroByBaHHa 3BT 3a Tunamm R = ng ‘ of.
I-1,1
The matrix of places orders as to metrology service of ZVT after the types R= || | units. » . )
epecy niua tabopatopin susipiona.iLuoi 1evuixn ILTHT APM
wi | 1 [ 2SI R fusimagds
OnTMManbHUIA MapLIpyT Ta TpMBanICTI: o6cnyroByBaHHsA
e BMr 1 7a BMF 2.
2 [12]2]7]4]2]18|18[10[0] 10| 3
3 [1[4]5[3[2]14|183[14[2] 9 [ 5
4 0 [3[7[6[3[W0[T[@[0[7 ][4 T c] OnTuManbHui Tpupanicrs
26 5 |8 [3|6]3[1| 0|01 8] 2]| |Optimum rguteand durafien VMG 1 and VMG 2 service.
6 |9 |2[4|3|0|12[T6|2B3[T[aL[ T =
L I I I B d 1= 5 SHISER S Il
8 4165432144 12|2]| 10| 4 2 1535751 SZ=11

T'os108Hi nepesazu memodie

The main advantages of the methods

>

Mopeni  3piiicHiooTb  chopmanisaLio  MpoLesypu  nnaHyBaHHs  ynpaBniHHs
BMi3HMMI METPONOTYHMMM rPynami METPOOTiYHIX YCTaHOB.

Mogeni BpaxoByioTb po3noin oci6 3a Bupamu BUMIpIOBaHb 1 OBMEXeHHs
Ha AMPEeKTMBHUA TepMmiH Ta oHa poboyoro uyacy W BUpilLMT  3apauy
MOLLYKY HalKOpOTLLOrO LsiXy A0 MIiCLS po3TallyBaHHA 3acobiB BUMIpHOBaNbHOI
TEXHIKM, L0 A03BONSE 3AIACHIOBATY NNaHyBaHHS pOOOTY BUI3HUX METPOMOMIYHUX rpyn.
Mogeni 7 MeTogu 3AIMCHIONTL PO3B'A3aHHS 3aBfaHb YNPaBMiHHS  BUI3HUMK
METPOMOTiYHMMM TPyNaMii METPOIIONYHMX YCTaHOB, BOHM € MOAAmbLLNM BHECKOM Y
3aranbHy TEOpito METPONOriYHOrO 06CNYroBYBaHHS | KOHTPONIO B YaCTWHI ynpaBniHHs
MeTponoriyHuM  06CnyroByBaHHAM  Mpu OBIPYHTYBAHHI BUKOHAHHS BMOT  LLOAO0
MeTpONoriyHoro 06CcnyroByBaHHs 3aco0iB BIUMIPIOBABHOI TEXHIKN.

Ha ocHoBi  Mojened @ MeTOAiB  METPOMOriYHOrO  0BCMyroByBaHHs
3acofiB  BUMIpIOBANbHOI  TEXHikW  [OLNbHO  3anponoHyBaT  iHchopmaLliitHo-
pO3paxyHKOBY MiACMCTEMY  MIATPUMKM  pilleHb, WO  NPUAMAIOTECS,  LUOAO
BUPILLEHHS  3aBAaHb MeTPOmoriyHoro o6CryroByBaHHs 3acobiB  BUMIpHOBaMbHOT
TeXHIKA.

BuKOpUCTaHHSI 3ampOMOHOBaHUX Mofeneit Ta MeTOAiB AN MnaHyBaHHs poboTy
BUI3HUX METPOMOriYHMX Ipyn A03BONSE  MABUWMTK  edheKTUBHICTE  MeTopiB
nnaHysaHHs po6iT 3 MeTponoriyHoro obcnyroysaHHs npubnusHo Ha 20% Yy
NOPIBHAHHI 3 ICHYIYMMU METOAAMM NNaHyBaHHS.

>

>
>

>
>

>
>

>

>

Models carry out procedure formalization of management planning of metrology groups
of metrology establishments.

Models consider persons distribution of persons after the types of measurings and limit on
a directive term and fund of working hours and to decide the task of search of the shortest way to
the location of measuring equipment, that allows to carry out work planning of moving
metrology groups.

Models and methods solve the tasks of moving metrology groups management, they are
futher contribution into the general theory of metrology service and control in the part of
metrology service management at the ground of requirements fulfilling in relation to the
metrology service of measuring equipment.

On the basis of models and methods of metrology service of measuring equipment it is
expedient to offer the informatively calculation subsystem of support of accepted
decisions, as to the solving tasks of metrology service of measuring equipment.

The use of the offered models and methods for work planning of moving metrology groups
allows to increase the efficiency of methods of works planning on metrology service
approximately on 20% in comparing to the existent methods of planning.
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BUKOPUCTAHHA XaOTMYHUX NpoLIeCiB Ta TEXHOMOriI CyporaTHMX
OaHUX ANA NigBULEHHA nepelkogo3axuweHocti PTC

Using chaotic processes and surrogate data technology
for increasing of the noise immunity of radio technical systems

21

Onuc (oco6.ausocmi) memodie

A [loBefiHKy LUMPOKOTO KNacy HeMiHiiHMX AMHaMIYHUX CUCTEM MOXXHa onncaTu

B TEpPMiHax Tak 3BaHOr0 “AMHaMIYHOr0 xaocy”. IX CTaH y 3anexHocCTi Bif yacy
Befde cebe Ak XxaoTnyHa BenuymuHa. TobTo yYacoBa MnoBepiHka KOMMOHEHT
BEKTOpa CTaHy MOXe BUrNspaTV Sk BUNAZKOBWW npouec, ane BoHa byade
Lopady MOBTOPIOBATUACA NPW 36EPEeXEHHI TUX camux MOYaTKoBMX YMOB i
napameTpiB CUCTEMM Ta AEMOHCTPYBATW EKCMOHEHLiHY YyTnuBIiCTb A0
TOYHOCTI iX 3a4aHHS.

A Came usa obctaByHa cranma 6as30BOK ideetd pO3pobkM  MeToAiB

BUKOPUCTAHHS XaOTWYMX CUTHAIB AN15 MiABNLLEHHS NEPELLKOA03aXMLLEHOCTI
PTC cnevianbHoro npusHaYeHHs.

A Takox PTC yacto tyHKLiOHYOTb B yMOBax AediluTy BUMIpIOBaNbHOI Ta

anpipHoi iHchopmauii npo  CurHanbHO-3aBagoBy 06CTaHOBKY. [fediunt
BUMIptoBasbHOI iHGhopmaLii Moxe YT YaCTKOBO 3amOBHEHWU METOLAMM
(hopMyBaHHAM NCEBAOAHCAMONI0  CMOCTEpPEXeHb AkMiA  Moxe  OyTu
peani3oBaHuii 3a JONOMOro0 TEXHOMOTTi CyporaTHUX JaHuX.

Tany3i eukopucmannsa memodie

A [1igBULLEHHS NepeLLKOL03aXULLEHHOCTI iHpopMaLLinHO
BiMiptoBanbHux PTC;
A 0Bpobka oNTMYHMX Ta pasio300pakeHb.

Fields of use of methods

A The use of methods for improving the noise immunity of
information measuring RTS;
A optical and radio images processing.

Description (features) methods

+ The way of work of a broad class of nonlinear dynamical systems
may be described in terms of so-called "dynamic chaos". Their
condition depending on the time is presented as a chaotic value.
That temporal presentation of the components of the vector of state
may look like a random process, but it will be repeated every time
while preserving the same initial conditions and system parameters
and show exponential sensitivity setting their accuracy.

4 This circumstance became the basic idea of the use of chaotic
signals development to improve the noise immunity of RTS of
special purpose. RTS also often function in the deficit conditions of
measuring and prior information about signal-interference
conditions.

4 The deficit of measuring information can be partially filled by forming
methods of pseudo ensemble of observations, which can be
implemented, with a technology of surrogate data.
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Mpux du NpaKmuyHux

v _ Examples of practical
pesyAavinamis

resuits

The filtration of the noise in the image with minimal
reduction of spacial resolution compared to known methods

OinbTpayyis wymy Ha 306paxeHHi 3 MiHIManbHUM 3MEHLLEHHS!
NPOCTPOPOBOI PO3AINBHOI 3AATHOCTI Y MOPIBHSHHI 3 Bi4OMIMM METOAAMN

The attractor trajectory surrogate (ATS) algorithm
(1) Choose proper embedding dimension de and time delay 1 for time delay embedding reconstruction By reconstruction based on the original data z, one
obtains a set of delay vectors V = {vi }, with delay vector vi = [zi ,zi+1,...,zi+(de - 1)1] and the embedding window dw =N - (de - 1)r.
(2) Randomly choose a delay vector x 0 from V for initialization.
(3) Letindex k start from k = 1.
(4) Let xk be the current delay vector in operation. Search in V the neighbors of xk and randomly pick out one as the successor of xk , which is denoted by
xk+1.
(5) Take xk+1 as the current operation vector. Repeat the procedure in step 4 until index k reaches the specified length, say, M.
(6) The surrogate data s = {si: si = (xi)1}i=0..M , where (xi )1 denotes the first element in vector xi .

Nikose BigHoweHHs curHan/wym(Peak signal to noise ratio) ®inbTpavis 306paxeHs

output JTiHinHWA PinbTp Po3pobnenui (Filtering image)
inbTp BuHepa dinbTp
input Linear filter Wiener filter Development filter
16.2 16.4 16.5 16.9
18.3 19.0 19.3 19.8
20.8 22.6 23.0 23.6
28 22.3 24.2 23.9 24.8

T'on08Hi nepesazu memodie  The main advantages of the

lNepeBarn BUKOPUCTaHHA XaOTUYHMX NPOLIECIB Ta TEXHOMNOF| The advantages of using chaotic processes and
cyporaTtHux aaHux B PTC: technologies of surrogate data in RTS:
A nifBuLEHa NepeLIKOf03aXULLEHICTb CTaHIB XaOTUYHUX AUHAMIYHUX A increased noise immunity of states of chaotic dynamical
CUCUTEM MPU iX BUKOPUCTaHHI B iH(OPMALINHO-BUMIPIOBANbHIX systems when used in information-measuring RTS,

PTC, acame: namely:

A Bnn3KicTb iX BMacTMBOCTeN 40 Binoro Wwymy nicns BignoBigHOMO A the proximity of their properties to the white noise after
NepeTBOPEHHS ; proper conversion;

A nigBuLLEHa CTPYKTYPHA CTilKICTb Xa0TUYHIX NPOLIECIB. 4 Increased structural stability of chaotic processes.

Developed methods based on the surrogate data
technology _ in terms of small extent of observations
allow demonstrating lower sensitivity to noise than the
known methods of filtering signals and images.

Po3pobneHi MeToau, 10 CNMpPalTbCA Ha TEXHOMOTI
CyporaTHuX JaHux, JO3BONATbL B yMOBaX HEBENUKOro oGeMy
CrnocTepexeHb 4eMOHCTPYBaTV MEeHLUY YyTNIUBICTb A0 WyMY HiX
Bigomi MeToau chinbTpauii curHanie Ta 306paxeHb.
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[lnHamiyHa cnekTpanbHa inbTpauia oNTUYHOrO BUNPOMIHKOBAHHS
B ONTOENEKTPOHHMX CUCTEMAX BUABNEHHA 00'cKTiB
The dynamic spectral filtration of optical emission in

optoelectronic systems of object detection

| N
Onuc (oco6.1usocmi) memodie Description (features) methods
_Meton AvHamidHoi cniekTparbHoi (inbTpaLlii ONTUYHOTO BUMPOMIHIOBAHHS € NepeAeTEKTOPHOK 0BPOGKOI0 ORI 0 . The method of the dynamic spectral filtering of optical emission is a predetector processing of optical
CcUrHanis i nonsrae B ToMy, L0 Ha OCHOBI anpiopHoi iHopmaLlii Npo cnekTpankHi XapakTepucTUki BUNPOMIHIoBaHHS! 06'ekTy i % signals and consists in that a spectral selection of the desired signal is ensured based on apriori
repeLukoav ((poHy) 3abeariedyeTbes CriekTparibHa Cerexwist KopYCHOTo cUrHany 3a HasiBHOCTI curHany nepetukogy. Lie gocaraeTses il information about the spectral characteristics of an object's emission provided that an interference signal
LUMSIXOM BUKOPUCTaHHS KEpOBaHMX akyCTOORTUYHIX (iNbTpiB, L0 A03BONSAOTL CHopMyBaTV HEODXigHY anapaTHy (yHKLlo 3a paxyHoK g : | is available.
nofiavi BYCOKOYaCTOTHOIO CurHany Ha 30yOHUK YNbTpa3ByKy 3 BiANOBIAHWM annuTyaHO-YaCTOTHUM CnekTpoM. 1o MeTody Hanexarb: iy A0~y 3 is is achi i -optical i i
Aa aaopMyBaHHﬂ CyRIMHOE Cne%'lr:banbyHVIX p Kal}ila¥||B enefgryBaanoroyp' e AU P e AL 7 '>’ z This is achieved by using controlled acousto-optical filters that allow to build the necessary apparatus
I i function through supplying a high-frequency ultrasound signal to the ultrasound exciter with the
nponyckanHs ¢ k (X ) SKWX CKITaAatoTb OPTOrOHasbHY CUCTEMY (PYHKLLN; = appropriate amplitude-frequency spectrum.
~ BII3HAYEHHS anapaTHOI (YHKLIiI CenekTyBanbHOro NpUCTpoto ik BekTopa F = ||f K || y yHKuioHanbHOMy npocTopi EBkniga The method includes:
CMEKTPanbHIUX XapaKTePUCTUK; - the formation of an array of spectral channels of a selector device the spectral transmission
— (hOPMYBAHHS ISt KOKHOO CTIEKTPANBHOFO KaHany CereKTyBanbHOr0 NMPUCTPOIO KEPYIOUOro CUrHaMY, Lo 3abeanieuye HeobxinHmi 2 e el G o Of frctons) 1 :
koedili s . P ; ) - the definition of the apparatus function of the selector device as a vector in the functional
- WW@W@KL‘W OffTMYHOr0 BUMPOMIHIOBAHHS, Sika NPEACTABTETLCS AN KOXHOrO efieMEHTY PO3pIHEHHS Y BUMMSi o Euclidean space of spectral characteristics;
cKansipHoToTBOPY.Y - = F T X -BeKTOpiB BXiAHOro onTvyHoro curHany X ichinbtpy F. CeACKTYBaABHORO MPHCTPOIO - the formation of the control signal for each spectral channel of the selector device,
_ N which ensures the required transmission coefficient;
: ExcriepumeHT, B sKomy sk inbTp 3 KepoBaHUM KoediljieHTom '?_pOT!YCKaHH‘!,_BVg(OpMCTOByBaE{W akycToonTh4Ha HapyHka, o 80) - the spectral selection of optical emission that is provided for each resolution element in
MiATBEPANB. OCHOBHI MOMOXEHHS METOAY AVHAMIYHOI CneKTparnbHOI (bIJ'Ipra!.LII. MHTE30BaHUV ONTUMAnbHUA BUABIOBa R — the form of a scalar product of the input optical signal and filter vectors.
OMTUYHUX CUTHATIB MO CMEKTParnbHNX O3HaKax. 3aBaaHHs onNTUManbHOro BUAINEHHS OMTUYHOTO BUMPOMiHIOBAHHS 00'ekTy 3 i ceneisasoro B() The experiment, in which acousto-optic cell was used as a filter with controlled
(DOHOBYX TIEPELLKOA BAANOCA 38ECTM [0 PLIEHH 3aBAAHHS BUSIBNIEHHs CUTHANIB 3 anpiopi BifOMUMY napameTpamy. BusHaveHi preTp = transmission coefficient, confirmed the fundamental provisions of the dynamic spectral
KinbKiCHi XapaKTepuUCTUKU BUSIBMIOBaY, LLO [O3BONAOTL MPY 3afaHoMy PiBHi XUOHOI TPMBOMV BU3HAYUTI YMOBHY BipOriaHICTb \ A filtering method.
NPaBUITbHOTO BUABIMEHHS ({6 EKTY CMOCTEPEKEHHA. [ 1 : An optimal detector of optical signals by spectral characteristics has been synthesized.
Pospp6neva| IHCbOpMaL[IVIHV!VI KleTe_le Y3roMKeHOCTI ONTUMarbHOI 06p06KI/I curHanis B ONTUKO-€NEKTPOHHUX Cbn&M\)C:;:;::;;;:;\:pk;&y:;:;ﬁ We have managed to reduce the task of optimal isolation of optical emission from
' cucTemax 3 AMHaMIYHOI0 CreKTpasnbHOK ginbTpaLieto. o background interference to the solution of the task of detecting signals with a priori known
x = Mipoto y3romKkeHoCTi 3anponoHoBaHo parameters.
[' 0/1}73 16 UKop UCMAHHA Mem Oal 6 BMKopMCToBypBaTMy HOFFlJMOBaHy nwgepreHLlilo x(ji) 13 ’ , l Z’ 1 R SOl EctonSihat af a given level of false alarm
KynbGaka-Tieiibrepa, o A03BONAE BU3HAYMT " — s cnexrpassia () allow to determine the conditional probability of the correct target detection - have been
nonepa, 1 ™, ormtoro mmpostmonarmin, |y e
i m AKOMY CTYMeHi BiAXWMNEHHs napameTpiB CUrHanis i ix peccTpanis ONTIIHILX chrnanin { ix e 4 A y 3 A !
A AnCTaHLINHE 30HAYBaHHSA 3emni; Kope%ﬂuiéHMX xgpaKTepMCTMFI)( Bi,qp anpiopHux ofcananms The information criterion of optimum signal processing consistency in optoelectronic
A po3pobka ONTUKO-EMEKTPOHHUX CUCTEM aABTOMATWUYHOTO 3HaYeHb BNMUBAIOTb HA BNACTUBOCTI Y3rOMKEHOI systems with dynamic spectral filtration has been developed.
roLLIyKy 06'€KTIB 3a CMEKTPANbHIUMIU O3HAKAMM. DiNbTPALi ONTU4HOTO BUMPOMIHIOBAHHS.™ r e The normalized Kullback- eibleg divergence has been proposed as a meastre of
= pn —N-p - HOPMOBAHMIA BEKTOP d)inbrpy,c &%sg%gfr}léq% ich allows to Beterrfirie H@W&%ﬂﬂm&s@ﬁ%ﬁm%ﬂm R
R o — _ nigBuwjenHs koHTpacty 06'exTy / the normalized vector Hor Ky o6'exty i chory / the vectors of the mathematical
. FO) w(x) Mog— N - %8 " of the filter which provides the contrast enhancement of expectation of the object and background signals
Fields of use of methods | S, N = = | teobid - ="
i - BEKTOP, MPOMNOPLiiHNI NPOeKLi BeKTOpY 06'eXTy uil8 (|,I. —U )_ N-u > - HOpPMOBaHMiA BEKTOP (hinbTpY, LLO
A remote probing of the Earth A |—| N= TH Ha BEKTOP ONTUMANbHOT oLjHKM thoHy / the ® G | 3abeaneuye ninuuuienta
] I W « vector, proportional to the projection of the vector Fq = -y =5 - |, BiOHOLLEHHs curHan/nepeLukoaa /
A development of optoelectronic systems of automatic T o A Ay e A My Mo oitre object onto the vector of the optimal H(“ I8 )> N-u : “ the normalized vector of the filter
searching for objects by their spectral characteristics. estimation of the background 3 that provides an increase in the

signal-to-interference ratio
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Mpukiadu npakmu4Hux Examples of practical T'os108Hi ny6aikayii
pesyAvinamie results Main publications
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BukopucTaHHa 3anponoHoBaHUX METOAIB [03BOMSE CYTTEBO CKOPOTUTH Using the proposed method allows to significantly reduce the number = ﬁ:ﬁ;j&tﬂ:zcl)';'%eewsme;g:'e:fmﬂ a%gg:miﬁjﬂﬂgﬁlﬁ;ﬁlﬁgn Tfe%pM:TVL e'ﬁcpﬁm%HTx%eeﬁg
KinbKiCTb pagionokauiiHnx 3acobiB NPUMOPCHKOro 6asyBaHHs, of sea-based radar equipment designed to detect low-altitude targets MoHorpacpus. X.. 000 «3[EHA», 2009. - 264 c. T . '
NpU3HAYEHNX AMst BUSBIIEHHS MANOBUCOTHUX Linei, 6e3 3MeHLIEHHS 30HM without reducing the control area and to reduce the lower limit of the A Kynuenko .0, Ktzgoﬁka AT, Yeprawnra EJI. Axycroontuyeckast dunbTpauus ¢

e v . WCnonb3oBaHneM Angpakuun ceeta Ha yfbTpasByKOBOW BOMHE MOA Yrnamu, KpatHbIMK yriy
KOHTPOSIO Ta 3HWU3UTU HUXKHIO FPAHNLO pagionoKaLiiHoro nons hakTuiHo radar field to the sea surface. Bporra, Teopus 1 B iihia kbl v anexTpoHHLie CHCTEML,
o MOpCbKO'I' nOBerHi. MexayHapoaHbIi Hay4HO-  TexHU4eckui xypHan. M.: PagnotexHuka, 2006. - T. 11, Bbin. 2-3.

- C. 109-126.
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mailto:kupch@meta.ua

CuHTE3 Ta pO3BUTOK MeTOAIB ynpaBniHHA NOTOKaMM

B iHpopMaLiNHO-TENEeKOMYHIKaLiMHUX Mepexax
Synthesis and development of dataflow control
methods in information and telecommunication networks

31

Onuc (oco6.1usocmi) memodie

A Po3pobneHo cuctemy Mogeneil i MeTofiB ynpaBniHHS iHTErpanbHUMm
noToKaMu [daHuX, WO CTBOPKWTL iHOPMALIAHY TEXHOOrit, KOTpao | g
BPaxoBYE PI3HOPIAHWA i MynbCaLiiiHuii xapakTep Tpadika i [03BONse "
NPUAHATM PILLEHHS LIOJO WOr0 CTPYKTYpHOI i (abo) mapameTpuyHoise AN

onTumiaaLyi.

4 Po3pobrieHo MeTof OnepatvBHOI ideHTU(IKaLii MapameTpiB CTaHy ' - TN B 20 )
Mepexi Ans KinbKiCHOI OUiHKM MeX 3MiHM MacluTabHWMX i YacTOTHMX ‘

BNACcT1BOCTEN NpoLiecy iHpopMmaLyiiiHoro 0bMiHy,
A PospobrneHo meTon
iHTErpanbHUX NOTOKIB faHMX.

A Po3pobneHo  MeToan  ynpaBniHHS  Nepepo3noAinom

[aHVX i AMHAMIYHOT KOHKYPEHLLT MiXX HUMM.
A Po3pobneHo

3'eaHaHb.

T'any3i eukopucmaxHsa memodie

A KoMn'loTEPHI MEPEXi CUCTEM KPUTUYHOTO MPUSHAYEHHS;
A perioHarnbHi Ta rnobanbHi KOMM'OTEPHI MEPEXi;
A 0BcnyroBiBaHHS MEpEXeBYX MaricTparnen.

Fields of use of methods

A computer networks of the critical setting systems;
A regional and global computer networks;
A services of anetwork highways.

KOPOTKOCTPOKOBOrO  MPOTHO3yBaHHA  Tpadika

nponyckHoi
CMPOMOXHOCTI BipTyanbHWX 3'€AHaHb 3 ypaxyBaHHAM MPIOPUTETIB MOTOKIB .8

KOMMIEKC MaTeMaTuyHuX Mogenei Tpadika,
BPAXOBYOTb [OBrOTPMBANI CTATUCTUYHI 3aneXHOCTI (YHKUIT WinbHOCTI 4, =
posroAiny Tpadika, Lo yTBOPIOITLCA NPY NEPEBAHTAKEHHI BIpTyanbHux , | =~
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4 KopOoTKOCTPOKOBUIA POTHO3 NOBEZHKM Tpadhika
A Short-term prognosis of traffic conduct

T'os106Hi nepesazu memodie

NiABMLLEHHs onepaTuBHOCTI 0OMiHY iHdhopmaLjieto B iHhopmaLliitHo-
TeNeKOMYyHiKaLinH1X Mepexax;

KOpPOTKOCTPOKOBUI MPOrHO3 Tpadpika, WO Mae Pi3HOPIOHWA i
nynbCaLiiHWA ~ XapakTep, [03BONSE MPOBECTM  OMepaTUBHUIA
nepeposnogin MepPexeBux PECYPCiB;

CKOPOYEHHSI Yacy OLiHKM napameTpiB Tpadika Ha KOMyTaLitHuX
BYy3rax Mepexi;

MOXIMBICTb OTPUMAHHS MPOTHO3y WOAO SKICHUX 3MiH napameTpiB
npovecy nepeaadi fAanux, Lo Aae MOXMMBICT 3aBYACHOTO BUSBNEHHS
HecTabinbHMX NaHOK iHhOpMaLliiHO-TENEKOMYHiKaLiHOT Mepexi;
BpaxyBaHHsS [OBrOTPMUBANUX CTATUCTUYHWUX 3anexHOCTen YHKLT
LinNbHOCTi PO3noAiny Tpadika, Lo YTBOPIOIOTLCS MY NEpPEBAHTaXEHHI
BipTyanbHUX 3'€dHaHb, MpPW MOAEMNIOBaHHI Tpadika, WO Mae
Pi3HOPIAHWI | MynbCaLiiHWA XapakTep.

Description (features) methods

A The system of models and methods of integral dataflow control which
generate information technology that takes into account heterogeneous
and pulsation traffic character and enables making decision as to its
structural and/or parameter optimization;

A The method of on-line identification of state parameters for quantitative
assessment of change limits of scaling and frequency properties of
information exchange process;

A The method of short-term forecast of integral dataflow traffic;

A The methods of control of virtual connection throughput redistribution
adjusted to dataflow priorities and dynamic competition between them;

A The complex of traffic mathematical models that take into account long-
term statistical dependences of traffic distribution density function that
occur when virtual connections are overloaded have been developed.

The main advantages of the methods

A increase of data exchange efficiency in information and telecommunication
networks;

A short-term traffic forecast that has heterogeneous and pulsation character
and enables performing operative redistribution of network resources;

A reducing time of traffic parameters assessment in network switch nodes;

A availability of forecasting qualitative changes of datacom process
parameters which enables early detecting unstable links of information and
telecommunication network;

A accountability of long-term statistical dependences of traffic distribution
function that occur when virtual connections are overloaded and while
modelling traffic that has heterogeneous and pulsation character.
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Po3pobka MeToAiB 3abe3neyeHHs HAQIMHOCTI | eKCnyaTaLiMHOI TEXHONOTIYHOCTI

CKNafHWUX TEXHIYHUX CUCTEM Ha BCIX CTaAIAX XUTTEBOrO LIMKNY

Development of methods of provision of operational reliability and serviceability

Onuc (oco6.ausocmi) memodie

Po3po6neHi HaykoBO-MeTOAMYHI OCHOBM BKMOYalTb B cebe pileHHs

KOMMNIeKCy 3ajay Ha BCiX CTafifiX XWUTTEBOTO LMKNY CKMaAHUX TEXHiYHMX

cucrtem (CTC):

A 06rpyHTYBaHHs (KOperyBaHHs) BWMOT [0 HapiiHOCTI i eKkcnnyaTayinHoi
TexHonoriyHocTi CTC i ix cknagosux YactuH (CY);

A pospobka (KoperyBaHHs) BUMOT [0 KOHCTPYKTMBHMX CroCO6iB 3abe3neyeHHs
HapiHocTi | ekcnnyartauinHoi TexHomoriyHocTi CTC i ix CY;

A pospobka (koperyBaHHsl) BUMOr [0 eKkcrnyaTtaLiiHux cnocobiB 3abesneyeHHst
HapinHocti CTC i ix CY;

A pospobka METOAiB OLHIOBaHHS Ta KOHTPOMI MOKAa3HWKIB HAAIMHOCTI i
ekcnnyarauiHoi TexHonoriyHocti CTC T1a ix CY, nnaxiB BunpobyBaHb Ha

of complicated engineering systems at all stages of life cycle

Description (features) methods

Developed research presents a solution of problems appearing at all stages of the life cycle of

complicated engineering systems (CES) :

A formulation (correction) of requirements to operational reliability and serviceability of CES and
their components;

A development (correction) of requirements to effective methods of provision of operational reliability
and serviceability of CES and their components;

A development (correction) of requirements to operational ways of provision of operational reliability
and serviceability of CES and their components;

A development of methods of evaluation, checking and testing of provision of operational reliability
and serviceability of CES and their components;

A development of methods of control of provision of operational reliability and serviceability of CES

HaiNHICTb | ekcrnyaTaLjiiHy TEXHOMOMYHICTb;
A pospobka MeTOAiB yNPaBNiHHS TEXHIYHAM cTaHoM Ta HagiiHicTio CTC i ix CY. '

and their components.
ExcnnyaTauin | pemonT CTC

T'os106Hi nepeeazu memodie

pilleHHs 3aay OOrpYHTYBaHHS BUMOr [0 HapiliHOCTI i ekcnnyaTauiitHoi TexHomoriyHocti CTC Ta po3pobkv meToais
ix 3abe3neyeHHs 3 ypaxyBaHHAM:

pexumiB BukopucTanHs (cyHkuioHyaHHs) CTC ( CTC 6araTopasoBoro LMKMIYHOMO BUKOPUCTaHHS 3 AETEPMIHOBaHOK

e

>

3abeaneuentn ETX o6exTa

KoHcrpyiosantsi Excnyarauia

>

Mobyzosa | BunpoBysarts

abo BWNAAKOBOW  TPUBAMICTIO OYikyBaHHS BMKOPUCTAHHS 33 MPU3HAYEHHSM | BUKOHaHHAM  3apadi, CTC
Basoaol Gasomol i i i i i
Tl | sy | T 0[IHOPa30BOTO BUMKOPUCTAHHA 3  MOMEpedHiM  MepiodoM  ovikyBaHHS  BUKOpUCTaHHS i 30epiraHHs, CTC

©e3nepepBHOro  TPUBAONO BUKOPUCTAHHS;

] { 1 i 1

S| | | A KinbkoCTi MOXNWBMX CTaHiB (3a nmpauespatHicTio) CTC ( Buamy |, Aki mpu ekcnnyatalji 3HaxoAsTbCs B ABOX CTaHax
" g | o Mporpasn Nporpans sageane — npalesfatHomy abo HenpauesaatHomy; Bugy I, ki, Kpiv BkasaHux ABOX CTaHiB, MOXYTb 3HAaXOAUTUCH B [ESKOMY
aﬂy3l QUK'Opucm(]HHﬂ Memo 16 o 1 Il I o | umeni 4acTKOBO NpaLie3AaTHuX CTaHiB);

>

Cxoma hopuyasiiriy e e TUNoBoi Modeni excnnyatavi CTC, y ToMy YuChi TUNOBA LMKNOrpama BUKOPUCTAHHS 3@ MPU3HAYEHHAM;

3HIKEHHS CyMapHIX BUTPAT Ha po3poBky, BUPOGHULITBO, ekcrinyaTaLlito CTC WaxoM BrpoBaKeHHs METOAIB excrinyarauii
Ta PEMOHTY 32 TEXHIYHUM CTAHOM;

3HWKEHHs BWTPaT Ha YMpaBriHHA TEXHiYHMM cTaHoM i HapiitHicTio CTC, y Tomy uMcni Ha npoBepeHHs pobiT 3
NPOJOBXKEHHS MPU3HAYeHUX MoKasHukiB  00'ekTiB  nigBuwieHOi Hebesneku npu  3abesnedyeHHi  BUMOr [0
[O0CTOBIPHOCTI pilleHb, LU0 NPUAMAIOTHCS.

The main advantages of the methods
F ieIdS Of use Of methOd S A proper formulation of requirements to reliability and serviceability of complicated engineering systems as well as development of methods of their provision. The following points should be taken into

account:

modes of operations of complicated engineering systems (CES of reusable cyclic use that have deterministic or random stand by periods of time, single use CES that have preliminary stand by time
and storage life, and CES of continuous long-term operation;

a number of STS possible standards of efficiency (type | that can remain in two states - operative or non-operative; type Il that can in addition to the two states, be in half-operative states);
typical model of CES operation, including typical actigram of intended use;
reduction of total cost for CES development, production, operation by means of introducing methods of operation and maintenance according to operational condition;

reduction of costs for control of CES operational condition and reliability, including procedures intended for the extension of the assigned indicators of instability when a decision should be takenin
compliance with safety requirements

>

A 3eHIiTHi paKeTHi cMCTEMM | KOMMNEKCH;
A pagioTeXHIYHi cMCTEMM | KOMMNEKCH;
A BUPOOY paKeTHOI TEXHIKM.

>

>

A anti-aircraft missile systems and complexes;
A radar systems and complexes;
A products of missile technology.

- >



Mpukiadu npaKmusHux
pe3yAvinamie

A Loao po3po6ku HOPMATUBHMX AOKYMEHTIB:

A Tlopsigok excnnyarauii 3a TEXHIYHUM CTaHOM 030POEHHS! Ta BiliCbKOBOI TEXHIKI 3EHITHIX PaKETHUX Ta

A PapioTexHi4HuX BifiCbK, 32 KM He 3AICHIOETHCS aBTOPCHKMIA Harnsz : [BeAeHni B fjto HakadoM MiHicTpa obopoHm
Ykpaitu Ne 53 ig 05.02.2010]. — (HopmatusHuit SokymeHT MiHicTepcTBa 060poHM Ykpaihn).

A BCT 12.200.003-2012(01). TexHiuHe 3abeaneveHHsl. TexHiYHa excrnyatalis 3eHITHOrO pakeTHOro 036POEHHS Ta

padioenekTPOHHOI TeXHikM 3a CTaHOM. TepMiHW Ta BU3HAYEHHS. :[BEAeHWit B Aito HakasoM Miictpa obopoHm Ykpaitu Ne

5 8in 15.11.2012]. - (BiticbkoBuin cTaHpapr). — peectp. Ne A2187/000059.

Lllono HOpMyBaHHS NOKA3HMKIB HAAiNHOCTI:

resuits

Examples of practical

t+t

Ti(t ):i RO dx

)

=

Bimorn {0 NokasHukiB HaAinHOCTi 3eHITHOT paKeTHOI TEXHIKM MiCs, PEMOHTY;
MeToawKa obrpyHTyBaHHS BiMOT [0 CTPYKTYpH i cknady komnnekTis 3IT;

> > >

Bumoru 1o nokasHukiB HagiiHOCTi BUPODY pakeTHOI TEXHIKIA; ?
|
4

§||ﬁ)i6 3€HITHOI paKkeTHOI TeXHikW. Bumoru Jo cTpykTypu cucTeMm 3aBesneyeHHs 3anacHix YacTuH i cknagy KOMMMEKTIB m f

Bupib 3eHiTHOT pakeTHOI TeXHiKI. BUMOri A0 CUCTEMI KOHTPOIHO TEXHIYHOTO CTaHy.

Komnnekr pemoHTHOI AokymeHTaLii Ha 3PK, 3a sikuM He 34iCHIOETbCS aBTOPCHKWIA HarNAL;

Bupi6 pakeTHoi Texiku. [porpama i MeToankv BUNpoByBaHb 3a nokasHukamy 6e3BiAMOBHOCTI | JOBrOBIYHOCT;
Bupi6 pakeTHoi TexHiku. MeToauka OLHKM NOKa3HUKIB 3anMLIKOBOTO TEPMiHY Cryx6u;

Bupi6 pakeTHoT TexHikv. MeToauka OLjiHKV NOKa3HWKiB 3amMLLKOBOTO PECypCy;

Bupi6 3eHiTHOT pakeTHOi TexHiku. [Mporpama 3abe3neyeHHs HagiitHoCTi;

Bupi6 3eHiTHOI pakeTHOI TexHiku. MeToauka pospaxyHky cknagy %mgworo i rpynosoro—r(omnneKTy 3.

| A Zzi+(rA—m)t | Tty(r)z_r|L;2i+(r—m)tJ_
‘ i (D= = ()

34
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,Zr < 30; Ty)=_Lin

4 Regarding the development of regulations:

4 The order of operation by technical condition of arms and military equipment of air defense radar
troops, which are not subject to designer's supervision: [enacted by the order of the Minister of
Defense of Ukraine Ne 53 of 05.02.2010]. - (Regulations of the Ministry of Defense of Ukraine).

4 TSA 12.200.003-2012 (01). Military Standard. Technical operation of anti-aircraft missile and

electronic equipment by technical condition. Terms and definitions. : [enacted by the order of the

Minister of Defense of Ukraine of Ne 5 of 11.15.2012]. - (Military standard). - Reg. Number A2187 /

000059.

Regarding the rationing reliability:

Requirements to performance reliability of missile technology products;

Requirements to performance reliability of antiaircraft missiles after repair;

Methods of substantiating requirements to the structure and composition of sets of spare parts;

Products of antiaircraft missile technology. Requirements to the structure of providing the spare

Barts and warehouse spare parts kit;

roducts of antiaircraft missile technology. Requirements to the system of condition monitoring.

Regarding the development of design documents

Set of repair documentation for SAM that are not subject to designer's supervision;

Products of missile technology. Program and methods of tests for checking the indicators of

reliability and durability;

Product of missile technology. Methods for evaluating indicators of residual service life;

Product of missile technology. Evaluation of indicators of residual service life;

Product of antiaircraft missile technology. Program of ensuring the reliability;

Product of antiaircraft missile technology. The method for calculating the composition of single and

group spare parts kit.
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LimocTpantist NPHIHATHX MO3HAYCHD:

k, m- kinbkicTh 06'€KTiB, w0 BiAMOBHIM Ha inTepBaii [0, t]
Ta inTepBai [T, T+t] BiAMOBIAHO;

N — 3araibHa KiTBKICTh 00'€KTIB, 1110 HAOMIOMAKOTHCS.
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CuctemHUn aHani3 Ta ouiHka e(PeKTMBHOCTI 3aCTOCYBaHHS

030pOEHHSA Ta BINCbKOBOI TEXHIKM TaKTUYHOI aBiauil
System analysis and efficiency rating of using armament

and military equipment in tactical aviation

A

Onuc (oco6.1usocmi) memodie

KomnnekcHun MeToanyHuin  anapaT 6asyeTbcs  Ha
BMKOPUCTaHHI CCTEMHO YB'SA3aHNX MeTOZiB, METOAMK Ta
MOZernen, Lo BPaxoBYKTb BilCLKOBO-TEOPETUYHI,
BOEHHO-TEXHIYHI ~ T@  BOEHHO-EKOHOMIYHI  acnekTy
PO3BUTKY, YTPUMaHHS Ta 3acTOCyBaHHA CUCTEM
030pOEHHS | BICBKOBOI  TEXHIKW TaKTMYHOI aBiaLii.
OCHOBHOI0. LIbOF0 anapaty € MeTof MNOCTaHOBKM Ta
PO3B'A3yBaHHg | MateMaTuyHOl 3adadi  onTumisadii
KinbKicHO-gikicHOTO  cknagy (KAC) nositpsHoOi
KOMMOHEHTY 30PONHOTO YrpynoBaHHS.

Tany3i eukopucmannsa memodie

A OBrpyHTYBaHHS KOHLEMLiA PO3BUTKY TaKTUYHOI aBialyji 36poVHMX cun
[epXxaBy;

4 GopMyBaHHS OMEpaTUBHO-TAKTUYHUX BUMOT [0 MEPCNEKTUBHUX 3paskiB
036POEHHS Ta BilCLKOBOT TEXHIKM TaKTUYHOI aBiaLlj;

A CuHTE3 TaKTUKO-TEXHIKO-EKOHOMIYHOTO OBPMCY MEPCMEKTUBHIUX TaKTUYHNX
BoloByX NiTakiB.

Fields of use of methods

A Substantiation of tactical aviation development concept in the armed forces of

the country;

A Formation of operational and tactical requirements to prospective samples of
armament and military equipment in tactical aviation;

A Synthesis of tactical, technical and economic design of tactical battle planes.

| CucTtema no4aTKoOBMX AaHUX |

Bu3HauveHi cutyauji Cy4acHui cTaH
Ta BapiaHTn noBiTPsIHOT

3actocy 3c "

PesynbTatn Mporto3
nporHo3y
po3Butky 3C PO3BUTKY AepXaBn
CYMDKHUX KpaiH Ta BUAaTKIB Ha
060POHY

T

|

YacTkoBi MeToAMKM OLliHIOBaHHSA
edhekTy BiA 3acTOCyBaHHS NOBITPAHOI
KOMMOHEHTU

YacTkoBi MeTOAUKM OLliHIOBaHHA
noTpi6Hux obcAriB pecypciB Ta

* MeToaU (OYHKUIOHANLHO —

* KanbKynsAuiiHi Metoau;
* arperaTHoO-MoZAyrfbHi MeToan

BapTiCHOro aHanisy;

Description (features) methods

4 Complex methodology is based on using systematic
coherent methods, techniques and models with due
regard for military-theoretical, military-technical and
military-economic aspects of development,
maintenance and use of armament systems and
military equipment in tactical aviation.

System of base data
Definite situations Prediction results of Prediction of
and variants of coA[;:]tu:rI]esrt]?t:foafi 7 development armed economic
application armed P e forces in neighboring development in the
forces countries country and defense
outlays

* CTYNiHb BiANOBIAHOCTI cy4YacHoro
CTaHy NOBITPAHOI KOMMOHEHTU
BMMOram ManbyTHLOrO;

+ y3aranbHeHi 3B’A3Ku edekTy
3acTocyBaHHSA Bif napameTpiB
KAC noBiTpsiHOT KOMMNOHEHTH.

* 3aneXHOCTi BUTpaT pecypciB Ta

Yacy Ha BUKOHaHHS CYKYNHOCTi
Heob6XxigHuX 3axogdiB Big
napameTpie KAIC noBiTpsiHoi
KOMMOHEHTH.

0

iy

MeTtoa cuHTe3y pauioHanbHoro KAC napky 6oioBux niTakiB NoBiTpsAAHOT
KOMMOHEHTU

* pekoMeHAauii Woao pauioHanbHOro KinbKiCHO-AKICHOro cknagy napky

niTakiB NOBITPSIHOT KOMMOHEHTH;
* HeobGXiaHi o6csirm pecypcis;
* HeobGXiaHi Tepmil HA

iB pehopMyBaHHs .

A A basic method in this system is the
method of statement and solving

mathematical

problems

to optimize

quantitative and qualitative components in

airgrouping.

T T

Fragmentary methods of estimation
necessary resources and execution time of
operations

Fragmentary methods of outcome
estimation of application air component

» methods of functional cost price
analysis;

« calculating methods;

 aggregate-modular method.

« actual state degree of conformity
to future demands of air grouping;
« generic connections between

efgraciBRligREwT g0diitive-

« dependence of resource and time
expenses on performing
necessary operations on
characteristics of qualitive-
quantitive air grouping
component..

Iy

Synthesis technique of rational qualitive-quantitive grouping park of combat
planes of air component

quantitive air grouping
component.

« guidelines for rational qualitive-quantitive grouping park of aircraft of air
component;

* necessary resources;

» necessary execution time for reforming events
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Main publications

| I
A 1. JleonteeB O.B. MetogomnoriyHmiA nigxig A0 BUBHAYEHHS CTPYKTypu

72
QAU NPAKMUYHUX

G ) Examples of practical
pesyavinamis

resuits

Pi nomp — NOTPiGHMI GonoBMI NoTeHuUian yrpynoBaHHA TA y BupileHHi i-ro

3aBAaHHA 3 /, WO NoKNaAeHMX 3aBAaHb Ha YrpynoBaHHS;

zi X <NE
jr TA

[fdl =

[MoBiTpsHux Cun / HaykoBo-TexHiYHUM >XypHan «Hayka i TexHika
MoBiTpsiHnx Cun YkpaiHuy». XY IMC. - Xapkis, 2009.- Ne 2 (2).- C.31-37.

A MarematuyHa 3agaya ontumisauii KAC nepcnektueHoro mapky 6onosux [ w R GOMOBOrO MOTEHLjany cucTeM O03BPOEHHS Ta BIICbKOBOI TEXHIku
niTakiB TaKTMYHOT aBiaLii | 2k i 28 it Xt ZPiomps v, =1, pisHopiaHOro 36poiHoro yrpynosaHHs / 36. Hayk. npaus/ LiHOI OBT
‘ i 3CY. — Kuig, 2001.-81n.8.-C 88-96.
N R
. ’ g 2. JleoHtbeB O.B. OOGrpyHTYyBaHHsi MeETOAMYHOrO nigxody [O
Ae ki — koedilieHT 6oioBOro NoTeHLiany nitaka j-ro TNy y BUpilleHHi i-ro | S= C.j Xjr > min; : A i
! ;12; QU 1T BM3HAYEHHA paLiOHanbHOro — po3noAiny 6IOD,)K_evTHI/IX KOWTIB  Ha
3aBAaHHS; NiATPUMKY PiBHS CMPaBHOCTI 030POEHHA Ta BINCHKOBOI  TEXHIKU
|

Xjr —HeBiAoMa KinbKicTb NOTPIGHUX NiTakiB j-ro TMNy, BUAiNeHMx ans

BUPilLEHHS 3aBAaHb B I -Ty rpyny 3 R; , WO BiALYKOBYETbCS;

Cij — BapTiCTb OA4HOrO CepiliHOro nitaka AaHoro Tuny;

N — KinbKicTb anbTepHaTUBHUX BapiaHTIB;

S — 3aranbHuii 06cAr HeOGXiAHUX BUTPAT Ha 3aKyniBnio HoBoI BAT;
3, —iHAeKc, Wo onucye 3any4YeHHs r-Toi rpynu nitakie j-ro tuny Ao

BUKO i-ro 3as, (BapiaHTy po3noginy NnbLOTHOro pecypcy no
nokKnaaeHMx 601MoBMX 3aBAaHHAX, abo cnocobu 601M0BOro 3aCTOCyBaHHA
TA) Takmi, wo 3 ;; =1, AKWO r-Ta rpyna fnitakis j-ro Tuny mMoxe

3anyyaTucs A0 BUKOHaHHSA i-ro 3aBAaHHA, Ta §;, =0 , AKLWO He MOXe ;

Nta — OOGMeXeHHA 3aranbHOI YMcenbHOCTI 60MOBOro cknaay TaKTUYHOI aBiauii.

T'os106Hi nepesazu memodie

A normMbneHHss  CUCTEMHOCTI  AOCTIMKeHb NpW  OBrpyHTYBaHHi
peKoMeHzaLliit LWOA0 PO3BUTKY CUCTEMU 030POEHHS Ta BiCHKOBOT
TEXHiKM TaKTUYHOI aBiaLii;

A MOXMMBICTb MOCTAHOBKA Ta PO3B'A3yBaHHA 3BOPOTHOI 3adaui
kBaniMeTpii Npu CUHTE3i pauioHanbHOro obpucy NepCnekTUBHUX
3paskis OBT;

A MOXMMBICTb CMHTE3Yy paLliOHamnbHUX MPOrpamM OHOBMEHHS MapkiB
BoioBOI  aBialliiHOI TeXHikM TaKTUYHOI aBiauii 3 ypaxyBaHHAM
€KOHOMIYHOT CIPOMOXHOCTI AEPXKaBM.

Ry
L' ijzxjr; X =0; Vi=1,N.
=

A Mathematical problem of optimization qualitive and quantitive
prospects of combat planes component in tactical aviation:

Where ki is a coefficient of combat potential of the plane j-type in solving i-
task;
Pinomp — is the necessary combat potential of tactical aviation grouping in solving i-

task, with | tasks for grouping;
X, —unknown quantity of necessary planes j-type, used in solving tasks in r-group

with R; which is sought after;

C, —Is the cost of one production plane;
4 —Js the number 0? glternatlve vpananis;
N
g —isthegeneral amount of necessary expenses on buying new combat aircraft;
& . —istheindex which describes involvement of r-group of planes j-type in

iir

performing i-task (variants of sortie rate sharing in military tasks, or ways of
combat using tactical aviation) such that & jr =1, if r-group of planes of j-type

can be used in performing i-task, and & =0, if it can't be used;
Nm —is the limiting of general quantity of tactical aviation force status

The main advantages of the methods

A systematic of deepening research in validation of
recommendations regarding to development of guidelines for
armament system and military equipment in tactical aviation;

A opportunity to state and solve inverse qualimetry under synthesis of
rational perspective examples conception of armament and military
equipment;

A opportunity to synthesize rational renovation programs for military
aviation equipment of tactical aviation due to the country economic
capacity.

3. CemoH B./. CyyacHuii MeToz 6oiioBUX MOTEHLjaniB B NPUKNagHuX

3ajadvax MmraHyBaHHSA PO3BUTKY Ta 3aCTOCyBaHHSA TAKTWMYHOI asiauii:
moHorpadgis //B.. CemoH, O.b. JleoHtbes, O.B. Kotos, P.B.
Xpawescbkuin, A.A. Apamvenko. [lig 3ar. peg. CemoHa B.M. Ta
JleonTbeBa O.B. / K.: HAQY, 2009. — 336 c.

4. JleoHTbe O.B., Pamwos P.B. BuaHavyeHHs BaroBux BHECKIB OCHOBHUX
rpyn BracTUBOCTEN B Yy3ararnbHEHWUA MOKAa3HMK SKOCTi 3EHITHOro
pakeTHoro komnnekcy/ 36. Hayk. npaub XYIC.- Xapkis,
2011.—8u1n.Ne3(29). — C. 15-18

5. AnimnieB A.M., JleoHTbeB O.B. Pe3ynbTatu aHanisy petpocnektusu
pO3BUTKY GaraToyHKLiOHaNbHMUX TAaKTUYHUX BUHMLLYBaYiB / HaykoBo-
TEXHIYHWM XXypHan «Hayka i TexHika MNoBiTpsHnx Cun YkpaiHuy. XY MC.
- XapkiB, 2013.-Ne 4 (13).-C.18-21.

6.' KO.TOB OE Bu3HayeHHs MeToan4YHOro I'Ii,D,XO,D,y",El,0.06I:PyHTyBaHHﬂ
EBHRIREKICHOT® SERRLKEPYSB R TRTHSEIY FRaHl AQRckaTee.
XYTMC, 2014. Bun.1, C.35-39.
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MeTtoan pagionokauitHOro po3ni3HaBaHHA MOBITPAHUX Lineu

The methods of radar air target recognition

Onuc (oco6.1ugocmi) memodie Description (features) methods

& Po3pobrieHi MeToan enekTpoAHaMIiYHOrO MOMEMOBaHHS MOBITPAHAX g s0f - |~ The methods have been developed for simulating
Ljineit, sk 06'ekTiB pagionokadyj. e 7| electrodynamic behavior of air objects as radar targets.

A MeToan BuOOpY ~iH(OPMATUBHUX ~O3HAK — PO3MI3HABAHHA MPU  sooof------i---ooo-oo ----| & Methods for selecting informative signatures to be used in
BY3bKOCMYrOBOMY (aMNiTyAa, enemeHTin MonsipusaLiiiioi MaTpuLyi, ool =22 272000 | narrow band radar recognition (Amplitude, polarization
CneKTpu «nponenepHoi» MoaynAuii) Ta LMPOKOCMYroBoMy iy | elements of the scattering matrix, spectrum of "Propeller"

q (papionokalLliiHi ganbHICTHI MOPTPETM) 30HAYBAHHI. B s B ; - o \
A MeTogn NpWAHATTS  pilleHb  (KOpensuiiHi,  HelpoKOMM'OTEPHI, S g i gggfﬂﬁgﬁ%ﬁ;gﬂﬁ%gw'deband radar recognition (high

Ge3nocepeaHbOro  BUKOPUCTAHHS  OLHOK  YMOBHUX  LLiMbHOCTEN

pO3NOfiNY 03HaK PO3Ni3HABAHHS Ta iH.). : R | A | M G- 1] A Methods for decision-making (correlation, artificial neural
+ MeToau  [JOCTIMKEHHS  iH(OPMATUBHOCTI 03HAaK Ta  METOAiB : 5000 network, direct use of estimates of probability density
poanisHaBaHHs1. e : — — CriekTp «mporienepHoi» Moaynavii Mogeri distribution for the recognition signatures, etc.).
4 cosse) ‘ - TYpPBOrBMHTOBOTO fiiTaka AH-26 A Methods for investigating information performance of
:;‘; ” Spectrum «Propeller» modulation model recognition Signatures and methods.

31 a0 -- turboprop aircraft An-26
i o
T'anysi sukopuc

-10000 5 000

MAaHHA

Memodie

A MPOTUMOBITPSIHA 0BOPOHa;
' A ynpaBniHHS MNOBITPSIHUM PYXOM.

Fields of use of methods

+ air defense: Po3nogin HopMoBaHUX Nonspu3aLiiHnX 03HaK

; 3 KpunaTtoi paketn GLCM
4 air traffic management. Average normalized polarization characteristics

cruise missile GLCM

3aKoHV PO3noAiny aMnAnTyamn BiAOUTUX BY3bKOCMYTrOBUX
curHanis Bif pisHuUX Uinemn
Laws narrow distribution of amplitudes of reflected signals
from different purposes
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Ipuk.aadu npakmuyHux
pesynbmamie

VR

LnpwHi cnekTpy curHany 100 My

Dalnistno portrait -frequency model aircraft B-52 with a width

of the signal of 100 Mhz

(

[anbHiCTHO-4acTOTHUI NOPTPET Mogeni nitaka AH-26
npu WwupmHi cnektpy curHany 100 My,
High resolution range profiles of An-26 at the width of

the signal of 100 Mhz

[anbHicTHO-4acTOTHMI NopTpeT Mogeni nitaka B-52 npu

Examples of practical
results
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[anbHicTHWA nopTpeT Mogeni nitaka B-1B, gnsa TYM
curHany 3 wupuHoto crnektpy 150 MIy.
Dalnistnyy portrait of model aircraft B-1B, for LCHM signal
with a width range of 150 Mhz

n

1 12 13

KinbkicTb iHchopmaLii po3ni3HaBaHHs 47151 Pi3HNX 03HaK
The amount of information for different signs of
recognition

T'on106Hi nepesazu memodie The main advantages of the method

A peanisyemicTb B CyyacHux Ta nepcnektusHux PJIC

CaHTMMETPOBOro Ta AeLMETPOBOro [AianasoHiB XBUb;

A CTiKiCTb 0O BMMMBY TOYHO HEBIAOMMX MapameTpiB LUinei

(pakypcy CnocTepeXeHHs, anbHOCTI).

A

A

implementation possibility in modem and advanced radar
decimeter and centimeter wavelengths;

resistance to influence of uncertain parameters (angle of
observation, distance).

A Computer Simulation of Aerial Target Radar Scattering,
Recognition, Detection, and Tracking/Y.D. Shirman, S.A.
Gorshkov, S.P. Leshchenko, V.M. Orlenko, S.Y. Sedyshev, O.I.
Sukharevskiy/Y.D. Shirman editor. — Boston — London: Artech
house, 2002. — 294 p.

- Radar Target Backscattering Simulation Software and User's

Manual/ Gorshkov S.A., Leshchenko S.P., Orlenko V.M.,
Sedyshev S.Yu, Shirman Y.D. — Boston-London: Artech
House, 2002. - 71 p.
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PaLioHanbHWA CUHTE3 CUNOBOI YCTAHOBKM | NNaHepa NiTanbHOro

anapary Ha OCHOBi NapaMeTPUYHOI iHTerpauil
Rational synthesis of propulsion and airframeaircraft
based parametric integration

| N
Onuc (oco6.1usocmi) memodie Description (features) methods
Po3po6neHuit meToA BKMIOYAa€E OCHOBHI 3afavi, Wo 3ab6e3neyyoTb PilleHHS KOMNNEKCHOI HayKoBO i Improve method consist of .the main tasks that provide comprehensive solution of
BiliCbKOBO-NpPUKNaaHOi npobnemu: scientific and military-applied problems:
A The complex rational integration of propulsion in the airframe aircraft based parametric
A KomnnekcHa paljioHanbHa iHTerpaLis CWMoBOi YCTaHOBKM B MnaHep MiTanbHOrO anapaty Ha OCHOB synthesis with forecasting the expected integration of properties on the stage of conceptual
napameTpU4HOro CUHTE3y 3 MPOrHO3yBaHHAM OYiKyBaHWX iHTerpauiinHux BNacTUBOCTei Ha eTani design of the aircraft.
. KOHL{enTyanbHOro NPOEKTYBaHHS NiTaka. A Complex and integral indicators complicated technical of system "aircraft" to estimation
| A KomnnekcHi Ta iHTerpanbHi MOKa3HWKA CKMagHOI TEXHIYHOI CUCTEMM «MiTanbHU anapat» Ans OLiHKuW multivariate design developments in the early stages of design.
6araToBapiaHTHUX KOHCTPYKTOPCbKMX PO3POBOK HA PaHHIX eTanax NpoeKTyBaHHS. A Forecasting the possible indicators of flight and technical characteristics of prospective aircraft
A [lporHo3yBaHHs MOXIMBIX MOKA3HWKIB NbOTHO-TEXHIYHNX XAPaKTEPUCTUK MEPCMEeKTUBHUX NiTakiB Ans for the achieved level of technique and technology.
3abe3neyeHHs AOCATHYTOrO PiBHS TEXHIKW Ta TEXHOMOTI. A Comparison of the operational effectiveness of existing and future aircraft based on the
A [lopiBHSHHA eKcryaTaLiiHOi eheKTUBHOCTI ICHYIOYMX Ta MEPCNEKTUBHUX MiTanbHUX anapatiB Ha OCHOBI methods of calculating the cost of the life cycle.
METOAMKI PO3PaxXyHKY BAPTOCTI XUTTEBOTO LNKITY. A Justification of mutual influence parameters and characteristics of system "the airframe -
A OBrpyHTYBaHHS B3aEMHOTO BNMBY MapaMETpIB Ta XapakTEPUCTVK CUCTEMM “NIIaHEep — CUNOBa YCTaHOBKa — propulsion - aviation means of destruction" when performing combat missions aircraft.

aBiaL|iiHi 3acobu ypaxeHHs” Npy BUKOHAHHI 60A0BMX 3aAay NiTanbHAM anapaToMm.

[ Tactical and technical requiraments ]

Developing the initial | | technical concept aireraft

I Previous tactical-tachnical tesk [

Determination of the main project
paramsters of propulsion and sxframe

BU3HAY€EHHS NePCnEeKTUBHUX HayKOBO-AOCTIAHMX | AOCHIAHO-KOHCTPYKTOPCHKMX POBIT, iki HAanpaBneHi Ha po3pobKy Ta YAOCKOHaNeHHs ABUTYHIB
| CMTNOBVX YCTaHOBOK NiTanbHNX anaparis.

| |
: ! |
| ! i
i | [Datsbase of | The rasearch plurality of gy
i le— gider sircraft possible options tachnical powes plant | le—
! | outlne awceaft |
] [ : | |
1 |
Tany3i sukopucmaxHs Memodis ! (e ] Formaton stumst noms [ |3 ] |
| | e of o cicoaulh nbsystem of | |
: | mrast e powarplam | |
____________________________ i rmereer e S o g e WK ey |
A 1IPOrHO3yBaHHS iHTErpaLjiiHWX BnacTuBocTeR NIA Mpu iX poapobLii Ta ruGOKii MogepHi3aLli: R, s inorealitoser] I bnumssismdrugonn i SO P G} || AR Y.
A BUSIBNEHHS PE3EPBIB NOKPALLEHHS NIbOTHO-TEXHIYHMX | TEXHIKO-EKOHOMIYHIX XapaKTEPUCTUK ICHYIOUMX Ta NEPCNEKTUBHMX 3pa3KiB aBiaLliiiHOi TeXHikM; i [ Asalyss folds Asalyss of desiga e layout |, [Tmplementatin ||
A obrpyHTyBaHHs BUMOT A0 niacucTeM JIA Ha OCHOBI AOCTIAXEHHS BApTOCTI XUTTEBOTO LMKNY B yMOBaX 0GMEXEHMX MaTepianbHuX i 4acoBIX Pecypeis; : || nd programs of schemes aircraft M conditions of
A pocnimpKeHHs Wnsxis nigBuLLEHHS edheKTMBHOCTI pobo4oro npoLiecy B 06nacTi poaMmilLieHHst CUMOBOI YCTaHOBKM Ha enemeHTax nnaqepa A 3 o ! Bight sreraft =
MOXIMBICTIO A€TaNbHOr0 BUBYEHHS aePOAMHAMIYHMX Ta ra30ANHaMIuHNX SBULL; : !
A i
[ |
| |

aircraft

Fields of use of methods ——

Forecasting new integration project
proparties

A research ways toimprove of working process in the placement of the power plant on the elements of glider aircraft with the possibility of a detailed
study of aerodynamics and gas-dynamic phenomena;

A defining new perspectives scientific research and development works, aimed at developing and improving engine propulsion of aircrafts.

The final choice of option aireraft with
rational charactaristics

-
1Merom swmeevens Kparepiii ||
1 - , Mathods for Criteria and
|| e ] oy ) | d thedegree | 1 =i 1y indicstons of the
: ZoczmmoeTi anamepa JIA "-"“""m : of technical parfection cj elements of airframe aireraft dagree of
A forecast properties aircraft integration in their design and deep modernization; | : —
A identification of reserves to improve flight-technical and technical and economic characteristics of existing and perspective aviation technique; { Inpnr-n,-m-un merp muionn I
A substantiation requirements for aircraft subsystems based on research of the life cycle cost in conditions of limited financial and time resources; t r
|
! |
: i

[ Test of sircraft
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1. JJ,ocnl wlﬁux i TexHiKo-
€KOHOMIYHUX Xap DUCTUK NiTakis 3
[M3enbHUMK | ra30Typ6iHHMMM nBMryHaMVl'
Anst oBrpyHTYBaHHS BapToCTi iX KUTTEBOTO ;

Y.

2. BuaHaueHHs NbOTHO-TEXHIYHNX XapakTepucTuk nitaka Mul'-
29Yb 3 aBiaLjitHMn 3ac06am1 YpaKeHHs!.

2. Determining performance characteristics of the aircraft MiG-
29UB with aviation means of destruction.

3. BuaHa4eHHs NbOTHO-TEXHIYHNX XapakTepucTuk nitaka L-39 3
aBiaL{iiHIMM 3ac06aM ypaxeHHs.

3. Determining performance characteristics of the aircraft L-39 with
aviation means of destruction.

4. Po3paxyHOK excnnyaTaLjiiiHinX xapakTepucTUK BiliCbkOBO-TPAHCMOPTHOMO
nitaka /n-76M 3 pi3HuMu ABUryHamMW y CKnagi CUNOBOI YCTaHOBKM.

4. Research of operational characteristics of military transport aircraft I-76M
with different engines as a part of the power plant.

Jhuarpavya Raocri-rpy™

Examples of practical
results

1. Research flight-
technical and technical-
economic characteristics
of the aircraft with diesel
and gas turbine engines
for a substantiation of
cost of their life cycle.

T'os108Hi nepesazu memodie

OJI0BHI NepeBark KOMMAEKCHOro MeToay:

A KOMNMEKCHUA METOZ BKNIOYAE EAMHUI HAYKOBO-METOAWYHUIA NiAXiA HA OCHOBI
MaTeMaTMYHOrO MOZENOBaHHS poBOYOro MPOLECy CUMOBOI YCTaHOBKM,
3a[)aHoro NOMbOTHOTO LMKMY MiTaka, XUTTEBOTO LMKNY NnaHepa Ta ABUryHa
CMIOBOI YCTaHOBKY 3 06IPYHTYBaHHSIM | MPOrHO3yBaHHSIM BapTOCTi XXUTTEBOTO
UWKIy TiTaka, Moro iHTEHCUBHICTIO BUKOPUCTaHHS B Pi3HWX MOMbOTHUX
3aBLaHHsIX, LU0 BAXMMBO AMNs HaBYarlbHO-TPEHYBANbHUX Ta HaBYalbHO-
HoioBux niTakis;

A BUPOGIAIOTLCS HAYKOBO-TEXHIUHI ilUEHHS MO JiiTankbHOMy anapary i itoro
CUIIOBIAYCTAHOBLY KOMMIIEKCHUM, CUCTEMATUMHUM i DETyNspHUM, a He
CUTYyaLiiHM YMHOM, L0 3a6e3neqye CUCTEMHICTb | KOMMIEKCHICTb OKPEMUX
3axopis no niTaanomy anapary;

A 3abeanevyeTbCcs KinbKicCHE MPOTHO3yBaHHS e(EKTUBHOCTI  MaHOBaHWX

3aX0AiB Ha NiTanbHOMY anapari, Lo NigBULLYE 06'EKTUBHICTb OL|HKM i piBeHb

06rpyHTOBAHOCTI MPUIHATUX pilleHb, @ TaKoX BiACMIAKOBYETbCS HAyKOBO-

TEXHIYHA MOMITUKA | TEHAEHL|ii OCHOBHWUX BMPOBHWKIB NiTarbHUX anapartis i

JBUIYHIB.
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The main advantages of the methods

e main advantages 0

e complex methoa:

A complex method includes a the only a scientific and methodical

approach based on mathematical modeling of working process power
plant, of a given the flight cycle aircraft life cycle the airframe and
engine propulsion system with a justification and forecasting the cost of
the life cycle of the aircraft, its intensive use in different flight tasks,
which is important for training and training-combat aircraft;

produced scientific and technical solutions for aircraft and propulsion
system of its comprehensive, systematic and regular, not a situational
n]annf?r that ensures consistency and complexity of certain measures
aircraft;

provided quantitative of predicting the effectiveness of planned
activities on the aircraft, which increases the level and objectivity of the
validity of the decisions and monitored by scientific and technical policy
trends and major manufacturers of aircraft and engines.

T'on106HI nyoaikayii
Main publications

A JlornHoB B.B. KomnnekcHblid nogxoA no (opmMuUpoBaHMio TEXHWUYECKOro 0bMnmka CunoBoit
YCTaHOBKY, UHTErPUPYEMON B NMaHep, Npu CUHTe3e netatenbHoro annapata [Tekct] / B.B.
J('I;omHoa Il IHTerpoBaHi TexHonorii Ta eHeprosbepexerHs.— Xapkis: HTY "XTI". - 2009. — Ne2. -

.88-99.

A JlornHos B.B. ®opmupoBaHMe mepcnekTBHUX TpeboBaHuii k mapameTpuyeckomy obmmky
CUIOBOJA YCTaHOBKW TpaHcmopTHoro camoneta [Tekct] / B.B. JloruHos, E.FO. WneHko //
ABiaLliiHO-kocMi4HaTeXHika Ta TexHonoris. - Ne9(86). — 2011. — C. 13-18.

JlorvHoB B.B. YryuleHMe NMETHO-TEXHWYECKVX XapaKTEpUCTMK Y4EBHO-TPEHMPOBOYHOTO
camoreTa Ha 0CHOBE Bbl00pa | 3aMeHbl ABUraTens cunosoi yeraHokM [Texct] / B.B. lloruHos,
. btll>1l(<£)asqem<o A.B. Enatckuit, C.WA. Cmblk // Cuctemm 036poeHHs i Bilicbkopa TexHika. — 2012.
—No

TNoruHos B.B. I'Iym ynyuLeHNe NETHO-TEeXHUYECKMXxapakTepucTuk yyebHo-6oeBorocamoneta
Ha OCHOBE 3aMeHbl ABUraTens cunoBoit ycTaHosky [Tekct] / B.B. IloruHos, U.®. KpasyeHko,
A.B. EnaHckuit, C./. Cmbik /| ABUALIMOHHO-KOCMIYECKaS TEXHUKA U TexHomorus. — 2012, —
Ne3(90).- C. 68-75

TorvHos B.B. ViccriedosaHue —aspoavHAMUYECKUX  XApakTEpUCTMK — PeruoHasbHoro
TpaHCMOPTHOro camoneTa ¢ padnuyHbimi TP B cucteme cunosoi yctaHoskm [Tekct]/ B.B.
JloruHos, N.0. K aBHEHKO A.B. EnaHckwit // ABUaLMOHHO-KOCMUYECKaSTEXHMKA 1 TEXHOMOTMS.
—2012.-Ne9(96). -

Anunko O.5., BaU.IVIHCKVIM B. I"., Nlornxos B.B., CemeoB B.b. MHTerpaLus cunoBoit yCTaHOBKY 1
nnaHepa TpaHCnopTHOro camoneTa: [MoHorpadus]. — 3anopoxee: AO “MoTop Cuy’, 2013. -
329c.

JloruHos B.B. TlyTi ynyyiueHnst NeTHO-TEXHUYECKUX XapaKTEPUCTUK TPaHCMOPTHOTO camoneta
Ha OCHOBE 3aMeHbl ABuratens cunosoil ycraHosky [Tekct] / B.B. Norvtos, E.HO. Unekko, P.U.
Mutsit, A.B. EnaHckuit // Hayka i Textika MogiTpsiHinx Cun 36poitHux Cun Ykpaiku. 2012. Ne 1.
C.3541.

CopoykuH A.H. AHanua nyTeit MoAepHU3aLm camoneTa-Lutypmoska tuna Cy-25 ¢ Lienbto
YAYYLLEHNs €10 3KCMITyaTaLmMoHHbIX xapaktepuctuk [Teket] / A.H. CopoykuH, B.B. JloruHos,
A.B. EnaHckui // ABnaLMORHO-kocMuyeckasTexHika u texHonorus. 2013. Ne7/104. C. 53-60.
JlornHoB B.B. CpaBHWTENbHBIA aHanu3 aBWaLMOHHOTO AM3ENbHOrO U ra3oTypBuHHOrO
[BuraTenei B cucCTeMe NIerkoro pervoHanbHoro camoneta [Tekct] / B.B. JloruHos, E.A.

Yisraupsy BMoseT bR dvméli: xduris®d: no dpopmuposanmio  skcnnyaTaLyoHHBIX

XapaKTepuCTUK ABUraTens ciunoBon Sglmanoakm camorneTa Q’eKCT] | B.B. lloruxoB // AsiaLjitHo-

KoCMiyHa TexHika Ta TexHonoris. — Ne9(126). - 2015. - C. 149-152

JloriHo B. B. CpaBHuTenbHas OLHKka SKCMnyaTaLMOHHbIX XapaKTepucTuk Apurateneit
CUTNOBOW YCTAHOBKI ANS NepCnekTMBHOro y4ebHo-60eBoro camonera [Tekct] / B.B. JloruHos //
ABiaL|iiiHO-kocMi4HaTexHika Ta TexHonoris. — Ne4/2(122). - 2015. - C. 25-28.

JIOrHOB BA!
[oKTOp TEXHI
LOGINOV VA
Doctor of Tec!
(+38067) 25 ¢
AHIMKO ONE
[oKTOp TeXHi
3acnyxeHun
ANIPKO OLE
Doctor of Tec
Honored Scie
(+38068) 88



mailto:login_w@ukr.net

KomMnnekcHa aBTomatusauif npoueciB ynpaBniHHSA
BiCbKamu | bonoBuMU 3acobamu
Comprehensive automation, system analyses of program-target
planning and management troops and battle facilities

Onuc memodosi0¢2ii, wjo 6y.aa po3poo6.ieHa

A CTBOpEHHSI HAyKOBMX MpUHUMNIB po3pobKkM, MobyaoBKM, BMPOBAMKEHHS Ta
BukopucTanHs ACY Biiicbkammn i 6onoBuMK 3acobamn. P0O3BUTOK HayKOBOro
HanpsiMy, MOB'S3aHOT0 3 KOMIMMEKCHOK aBTOMAaTW3allield NPOLECiB ynpaBIliHHS
Bilicbkamn i 6oroBummM 3acobamu. Po3pobneHo eBOMoLinHUA METOAONOriYHMIA
nigxig i CTBOPEHO afanTUBHUIA IHCTPYMeHTapin Ans opmyBaHHs Bumor go ACY,
PO3POBKN CUCTEMOTEXHIYHMX PILLEHD ii CTBOPEHHS Ta 3aCTOCYBaHHS

'2) - |x'G) -5l (S inatinn |
L B application is created.

7(x)

41 1 2 3 4 s € 7 8 9 10 11 n

ENCYRENE]
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N PrcyHok 1 - 3ropTka HeYiTKiX MHOXIH
[IBOX aprymeHTiB 3a npasunom §(6, 6) g

PI/I_CJHOK 2 - 3ropTka HehIIT((I/IX
X, )

3MIHHMX3a NpaBMiioM max

T'any3i sukopucmaHHs

A MeToponoris  KOMMMEKCHOI aBTOMaTM3allii MpOLECiB  ynpaBMiHHS  Bilickkamn | GoiioBumMM  3acobamu
BMKOPUCTOBYETLCA Y rary3i 000POHHIX TEXHOMOTI NobyA0BY aBTOMATM30BaHKX CUCTEM YNpaBMiHHA Bificbkami
Ta 030poeHHsM BuaiB 36poitHux Cun YkpaiHu Ta ix iHTerpauji y EACY 36poiHux Cun gepxasut.

Fields of use

A Methodology of complex processes of troops and battle facilities automation management is used in the industry of
defense technologies of ACS construction by troops and armament of the Armed Forces branches of Ukraine and
their integration in ICCS of the state Armed Forces.

Description of developed methodology

Creation of scientific principles of development, construction, introduction and use of ACS
(automatic control systems) by troops and battle facilities. Development of scientific approach
related to complex automation of processes of troops and battle facilities management.
Evolutional methodological approach is worked out, and the adaptive tool for forming of the
requirements for ACS, development of system technical solutions of its formation and

T'os108HI nepesazu memodo.iozii

4 1. 3anponoHOBaHO METOZOMOri po3pobku, nobyaosw,

BMpOBa[KEHHS Ta BuKopuUCTaHHS ACY  Bilicbkamn i
GoroBuMn 3acobamu, WO Ha BiAMIHY Big ICHyHuMX
3aCHOBaHa Ha EBOJIOLIMHOMY MPUHUMMI  PO3BUTKY Ta
iHTerpayii pisHopigHux BoMOBIUX CUCTEM | 0B'EKTIB B €QNHUIA
iH(bOpMaLiiHMiA  MPOCTIp  yMpaBAiHHS, WO [03BOMSE
NigBMNTA  eDeKTUBHICTb  3aCTOCYBaHHS  BICbK Ta
030pPOEHHS. .

2. Po3pobneHo KkoHuenuito Ta nporpamy cteopeHHs ACY
Biicbkamn i GoioBuMM 3acobamu, WO FPYHTYIOTHCA Ha
OCHOBI KOMIMIEKCHOI aBTOMaTH3aLlii NpOoLeCiB ynpaBniHHS 3
ypaxyBaHHAM PO3BUTKY CKNagdy Ta METOZIB BUPiLLyBaHWX B
ACY 3apay, interpauii B €ACY, BMKOPWUCTaHHS 3HaHHS
OpiEHTOBaHMX TexHomorii  Ans  nobygosn  6oMoBMX
anropuTMmiB.

3. 3anponoHOBaHO MePEXHWA npuHumMn nobygosn ACY i3
3abe3neyeHHsM CyMICHOCTI CUCTEM YNpaBniHHS Pi3HWX
BMAIB i PogiB BiMCbK, peanisallierd po3nogineHoi 0bpobku,
30epiraHHsa i 3axucTy iHdopmaLii, SKMA Ha BigMIHY Big
iCHytouMx 3abeaneyye rHyyke ynpaemiHHS MOBINbHAMY
BoiosumK cuctemamu i 0b'ekTamm.



Examples of practical Ton0eHi ny6aikayii
results Main publications

- & The use of methodology of complex

| 7 processes of troops and battle facilities
BiViCbkamit | G0V0BMMY 3aco6aMit ,qoaaonvmqr automation management allowed at
Ha TenepiLUHii yac _3}J,II/ICHVIT!/I po3pobKy Ta e%ent to carry out development and
CTBOPEHHA  HOBITHIX 3pa3KiB KOMMIEKCIB creation of the newest standards of
3a906j3 aBTomat3auii 3i ckragy ACY automation facilities complexes within
aBiaLieto Ta MPOTUMOBITPSIHO 06OPOHOD ACS by Air Force and Air Defense of

A Husuenko bB. W. MeToguka aBTOMaTu3MpOBaHHOIO —CHHTE3a
hOpManun3oBaHHbIX OMUCaHWIA 3HaHWA Ans  pacno3HaBaHWs
BO3ayLUHbIX 06bekToB / Bb. V. Husnenko, O. B. LeByeHko, A. B.
AnekcaHgpos // Cuctemun o6pobkm iH¢)opmau,i'|'. —2004.—Nel1.-C.
29-35.

Husnenko b. . Metog dopmanu3aumm 3HaHwui, copepxalinx

* Ykpaitn, Ak npoxosT AepxasHi  Ukraine, which are under the state tests. NI cro. 11" Forivae /- Crcrous, o6potio
BUMPOGYBAHHS. iHcbopmaLii. — 2004, — Ne 10. — C. 117-124.

Husunenko B. . Metog dopmanusaumm 3HaHWi, copepxalinx
MoZaribHOCTU sl SKCNEPTHBIX CUCTEM pearibHoro Bpemenu / b. .
Husnenko, M. A. MaBneHko, . I'. BepgHuk // Cuctemmn o6pobku
iHcpopmauii. — 2004. — Ne 10. — C. 117-124.

PiseHb

o nyHkria ynpaeniska Mositpanux Cun K3A ACY Huanenko b. . PaspaboTtka mMeToga aganTUBHOTO yrnpaeneHus
ARIRINGI0 T NACTRIOBITORHGI0 GBOROHON MHPOPMALIMOHHBIMU MOAENAMN B NOACUCTEME MHPOPMALIMOHHOTO
36poiHmx Cun Yicpaiti obecneyeHnss npouecca MPUHSTUAS PELUEHVsT MO  yrnpaBlieHuo

CIOXHbIMU AuHamudeckummn cuctemamm / b. . Husmenko, M. A.

AACTL IMOTY:

Maenexko, M. . Bepanuk, C. I'. Wuno // Cuctemn o6pobku
iHdopmauii. — 2004. — Ne 11. — C. 140-146.

CRODOTHTI YAt c“°"°'"’“u““ “f::"""w'rc'; HisieHko B. |. KoHuenTyanbHi OCHOBU CTBOPEHHSI MEP-CMEKTUBHOT
m'?ey:;:::::&';“" g onepatueHoro ACY npoTunoBiTpsiHolo oBopoHoto 1 asiaujero 36porHux Cun
y 2,5...3,0 pasu y 4,0...6,0 pa3 cknapy Ha 25..30% Ykpainu/ B. |. HisieHko, C. A. BovitoBud, B. M. 'pavos, O. C. Bogsik

/I Cnctemmn 036poeHHS i BiicbkoBa TexHika. — 2005. — Ne 2. — C. 75-
79.

Hisienko B. |. HanpsiMks po3BuTKy aBTOMaTM30BaHUX CUCTEM
ynpaBniHHA, WO 3anyyaloTbCsd [0 BWKOHaHHA  3aBAaHb

| 3ain o6MiH i icio B 6i wacy I

Nigsmwury MmoxnusocTi oYacHOro HasegeHHs BA

MinBuwMTY cTiRKICTS n n ™™ piseHs npOTMNOBITPSAHOI 060poHN 36poiHKnx Cun YkpaiHu / B. I. HisieHko, B.
Y:l;a;;'_";;% e e B. KamiHcbkuii, O. B. Cicko, O. B. AnekcaHgpoB // 36ipHuK

HayKoBMX Mpalb XapkiBCbkoro yHisepcutety [loBiTpaHux Cun. —
2010. —Ne 2. — C. 18-21.

Ha 10-15 %

Main advantages of methodology

4 1. Methodology of development, construction, introduction and use of ACS by troops and battle facilities is
offered, that unlike existing model based on evolutional principle of development and integration of the HI3IEHKO BQ
heterogeneous battle systems and objects in single informative space of management, allowing to promote KaHgupar Tex

efficiency of application of troops and armament. NIZIENKO Bd
4 2. Conception and program of creation of ACS are worked out by troops and battle facilities, that is founded on :
the basis of complex automation of management processes taking into account development of composition Candidate of te

and methods of solvable in ACS tasks, integration in ICCS, use of knowledge of the oriented technologies for
the construction of battle algorithms.
& 3. Network principle of ACS construction is offered with providing of different service and branches troops
compatibility control system, with realization of the distributed processing, storage and securing of information
that unlike existing one provides a flexible management of mobile battle systems and objects

(+38 067) 50
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TexHonoris HabyTTA opraHi3aLinHO-ynPaBRiHCLKNUX YMiHb

B paMKax cuctemu (hisuyHoOl NiaroToOBKK

The technologyof organization and management skills

s

OpFaHI3aLI|II/|HO-yI'IpaBJ'IIHCbKVIX yMIHb B YyMOBaX OCBITSAHCBbKOI  CMCTEMM '
(*)ISVI‘-IHOI I'IIJJ,FOTOBKM PEe3ynbTaToM BMKOPUCTAHHA AKol cTana I'II,EI,BVILI.I,eHa e
30aTHICTb 3MiINCHEHHS ynpaBanHﬂ (*)I3VNHO}0 MiArOTOBKOO B Mifnernmx r

nigposainax.

A CyTHicTIo TexHomorii HabyTTs opraHidaliiHo-ynpaBniHCLKUX YMiHb €
noeTanHe BUKOPUCTAHHS Y HABYarbHO-BUXOBHOMY MPOLIECI IHTEPAKTUBHUX
METO[IB. Y. BUrASAI BIACEKOBO-NPOECIHOI TPU Ta METOAY MPaKTUYHOI

BMpaB;

A EdeKTvBHE 3aCBOEHHS HOBOI iH(hopMaLii Npu BUKOPUCTaHHI NPOECItHO
CHpSIMOBaHOI  TEXHOMOrT HabyTTs opraHidaLiiHO-ynpaBniHCLKMX  YMiHb
BiAOYBAETLCA 3@ Pe3ynbTaToOM aKTUBHOI Mi3HaBamnbHOI AiNbHOCTI TUX, XTO
HaBYa€eTLCA. 3MICT HaBYaHHS CNPSIMOBAHO Ha (YOPMYBaHHS yNpaBRiHCbKNX
sKkocTen, Lo 3abeaneyye MOXnMBICTb DEKTUBHO 34iNCHIOBATM NPOGECiHY
OiSNBHICTb BIANOBIAHO A0 ()aX0BKX CNyx00BMX 000B'A3KIB.
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A BiiicbKoBi Haykw.

4 [legarorika.

A [lemxonoris.

4 Oi3NyHe BUXOBaHHS Ta CropT.

Fields of use of methods

I

Military Sciences.
Pedagogy.
Psychology.

Physical education and sport.

acquisition in the physical training system

Onuc (oco6.1usocmi) memodie

4 CdopMoBaHO NPOPECiMHO-CNPSIMOBAHY TEXHOMOri0 HaGyTTs MEG—_——

Description (features) methods

Special features of technology.

A

A professionally-oriented technology of organization and
management skills acquisition in the conditions of the educational
system of physical training has been formed. The result of this
technology is an increased capability in organization of physical
training in subordinate units.

The essence of technology is a step-by- step implementation
(application) of interactive methods, such as military professional
games and method of practical exercises in the educational
process.

Effective mastering of new information in application of
professionally-directed  technology of  organization and
management skills acquisition is the result of active cognitive
activity of students.The curriculum is aimed to form managerial
qualities which make it possible to carry out professional activities
in accordance with professional duties.
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A OCHOBOW MPOBEAEHHS HAYKOBOTO OOIPYHTYBaHHS

afianToBaHoi

[0 Cy4vyacHWX BWUMOr oOpraHisayinHo-

‘ ynpaBRiHCbKIX YMiHb OdoiLiepiB  36POMHNUX CUN - KOHLenLji
NPOCHECIMHOTO CRpsIMyBaHHSA CUCTEMM (Di3UYHOI MigrOTOBKM

BINCbKOBOI
3aBaHb KOHLEMNLii:

A OCBITHBOI CUCTEMM BULLOI BiICHKOBOI LUKOMN  YMPaBIiHChKI
30aTHICTb | BMIHHS oQiLiepiB kepyBaTh i1 OpraHi3oByBaty Aif
BIMCbKOBMX MiZPO3AiniB;

A YWHHOT
3abe3neyeHHst (hisnyHOI rOTOBHOCTI BiNCHLKOBOCIYXDOOBLIB A0

BULLOI

OCBiTM CTarno BpaxyBaHHA TONIOBHUX

cuctemn  isWYHOI  MIATOTOBKM  3BPOMHUX  cun

BUKOHaHHS 3aBAaHb (haxoBoi Ta 601OBOI AiSNbHOCTI.

A |HTerpanbHa ouiHka (R) roTOBHOCTI 40 ynpaBniHHA (i3MYHOKO MiArOTOBKOLO B | | |
MiANOpPsAKOBaHMX MiZPOo3Ainax Ha OCHOBI KifbKICHUX MOKa3HWKIB Ta SKICHWX
KpUTEPIiB
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Examples of practical
results

The basis for providing scientific rationale to the concept of a

professionally oriented system of physical training in higher military

education adapted to modern requirements for the organization and

management skills of military officers was the taking the following

factors into consideration:

A the main objectives of the concept of higher military education
system;

4 the skills of military officers in organizing and managing military units;

4 the existing system of physical training in the armed forces to ensure
the physical readiness of military personnel to carry out their
professional and military tasks;
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4 4 Z 2z Z3
O6rpyHTOBaH a 3HaYUMICTb -y BM3Ha4yeHHi  3a meTofom [enbdi Ta R=2r=2Qy, P1 P2 P3
METOA0M Teopii iepapxiyHux cuctem T.J1. Caari BaroBux Koeg)iLLieHTiB i - 2 s Us Or
kinbkichux  nokashukis (91 - 0,113, J.- 0438, Js- 0265 J.- 0,184

(p1- 0,327, p2- 0535 pa- 0,138) .

f=22,=2.0p,

=1 1

Rational has been given to the value of R, and its quantitative indicators have
been determined by the Delphi technique and by the Thomas L. Saaty's
method of hierarchical systems.

T'os108Hi nepesazu mexHo102ii

CTaTyTHUX 060B'A3KIB.
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C.107 111.
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QAR ASMIE, @pé\éHTTﬁaaﬁJm.w@gwwhmmmmgnmmﬂﬁwh Shigag'
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The maim advantages of the techmology

A aKTVBi3aLil 3aCBOEHHS 3MICTy TEOPETUMYHMX 3HaHb 3
opraHisayii ¢ianyHoi NigroToBKM Y Migpo3ainax BiACHKOBMX
YacTuH;

A CMPUSHHA  OMaHyBaHHKO METOLWYHMX MPUAOMIB | HaBWUYOK
HaBYaHHS, pO3BUTKY Ta BAOCKOHANEHHS 3arambHuX i
cneuianbHMX  isMYHUX  SKOCTEN,  BINCHKOBO-MPUKNAAHMX
PYXOBUX HABUYOK BiliCbKOBOCYOOBLB;

A 3abe3neyeHHs NO3WTUBHOI AUHAMIKW PiBHS (Di3U4HOrO CTaHy
OpraHiamy, PO3BWTKY 3arafbHuX i creuianbHuX QisnyHux
SKOCTeN Ta ChOPMOBAHOCTI BiiCbKOBO-MPUKMNAAHUX PYXOBUX
HaBMYOK;

KepIBHULTBA Ta OpraHisaLlil Aiv nigpo3ainis BiCbKOBUX YaCTUH
(y TOMy yncni 3 nuTaHb (i3NYHOI MiArOTOBKM), BiANOBIAHO 40

A an activation of mastering the content of theoretical knowledge in
organization of physical training in'the military units

A fagilitation the learning of methodological techniques and training skills, development and

improvement of general and special physical qualities, motor skills of soldiers.

A provision of the positive dynamics of the level of physical state of the body,the development of
general and special physical qualities and formation of military-applied motor skills;
A acquisition of professional skills-in management and organization of activities (including

physical training), in accordance with statutory duties.
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EproHomiyHe 3abe3neyeHHs po3pobKkn iHTeNeKTyanbHUX CUCTEM

NIATPUMKN NPUUHATTA pilleHb B CKNaAHUX OpraHizauinHUX cuctemax
Ergonomic design providing intelligent decision

support systems in complex organizational systems

13

A

complex

Onuc (oco6.ausocmi) memodie

A OpepxaHi meTogn fo3BoNs0Tb BygyBaTi nigcuctTemu
iHbopMmaLinHOro 3abe3neyeHHs NPUAHATTA pilleHb 3
BMKOPUCTaHHAM iHTENeKTyanbHux TexHonorin. Lie po3sonse
MPOEKTYBaTH AisNbHICTL onepaTopiB ACY 3 BUKOPUCTAHHSM
MeToy MOEeTanHoro MOAENtoBaHHs (puc.1); onTumidyBaty
pexumn poboTu onepaTopiB; BOOCKOHAMKOBaTh CUCTEMM

N }Snénfanigl-m €praTuyHoro Tuny. . )

pobka IHTeNeKkTyanbHUX MOAENEN Ta MeTodiB
BO3BONAKTL: NPOBOANTIN PO3PO6KY anropuTmis
po3ni3HaBaHHS 06CTaHOBKM, BiabupaTn Ta ynpasnsatu
napameTpamn BigobpaxeHHs iHOPMaLHUX O3HaK Mpw
thopmyBaHHi iHpopMaLiiHUX Mogenen, Lo 3abesneyyTb
iHbopmaLiiHy MiATPUMKY NpOLiECy BMPODNEHHS PpilleHb

onepatopamu ACY.

T'asy3i gukopucmanHsa Mmemodie

4 p0330066<a HOBYIX epraTuyHIX CUCTEM; . 3 :

PO3p0bKa IHPOPMALIMHAX CUCTEM MIATPUMKM MPUAHATTS pilLeHb
oneparopamu;

A BUPILLEHHS CKNaaHUX 3aaad iHTeNekTyanbHoi 00pobkm iHopmMaLli.

A MOLENOBAHHS CKaZHNUX CUCTEM,;

A BUpILLEHHS 3aaa4 baraTokpuTEpianbHOi onTUMi3aLyii.

roblems of smart information processing;

4 modeling of complex systems;
A solving problems of multi-criteria optimization

SHt=—trcopratgiiHa Mooer s

acobu 360py ma 06pobiu incpopmayii

o)

/' / / TR
06=0vt A3 e %umeceped e \ /
Rivi=KORGETTyaibi modenb

Puc. 1 Modes disaibHocmi onepamopa
Fields of use of methods

4 developing new ergative systems;
4 developing information support systems for
decision-making by operators;

iH(bopMaLinHi 03HaKK;
M°z, , MA | M'zn — MHOXWHa

BU3Ha4anbHUX, nogaTkoBUX Ta

LOMOMIKHUX IHDOPMAaLLIMHNX O3HAK.

Description (features) methods

A The results obtained allow the formation of a

subsystem of decision-making dataware using smart
technologies. This allows to plan ACS operators work
using the method of step-by-step modeling (Fig.1)

A Developing of smart models and methods allow

carrying out the algorithms of situation recognition,
selection and control of parameters of information
characteristics displaying, that provide information

support of the decision making process by ACS
operators

Zealy u°j . 1%,
i 9

Zn — MHOXMWHa 3a4auy OLiHKM 06CTaHOBKM Ta Ail
MOBITPSIHOTO NMPOTUBHWKA;
fa, fa, f4 — yHkuii BinoBpaxeHHs;

% U U_* — BM3HaYasbHi, 4OAATKOBI Ta AOMOMDKHI
i i
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Examples of practical
results
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—e . 3ii OHEpaTOPa 31 3MiH CTAHY

Puc. 2 Modets diii onepamopa 3 oyiHKu nogimpsiHoi 06cmaHo8Ku

"’»—' = ~ ‘ Puc. 4 Bido6paxcenns

27 indopmayii npo

Puc, 5 320pmka Heuimkux

" nosimpsHy 06cmaHoeKy .
B o Ha po6ouosy MHOMCUH 080X
. e s apeymeHmie
- Micyi onepamopa " rY asuaom o(xy)

Ton08HI nepeeaau memodie The main advantages of the methods

A MeTon, MoentoBaHHSA AisnbHOCTI onepatopie ACY gosBonsie A

BpaxyBaTW iHTeneKkTyanbHy AisnbHICTb onepaTtopa B Pi3HMX
yMoBax npu ynpaBniHHi cknagHuMu cuctemamu abo

o6'ekTamu. A

A MeTof CUTyauilHoro aHanidy noBiTpsiHOT o6cTaHOBKM

[,03BONSE NIABULLUTY OOr'PYHTOBAHICTb MPUNHATTS pilleHb. A

A MeToA NPOEKTYBaHHA Ta CUHTe3y iHpopMaLiiHMX mopenen
nos3ponsie 3abeaneuyntun BigobpaxeHHs iHpopmauii,

BiANoBiAHOT 10 06GCTaHOBKY, LLIO cKnanacs A

A MeTon po3pobKkM MoAeni MCKUXOIIorYHOro NMOpPTPETY ornepaTopa
ACY posBonsie chopmanidyBaTtu npotec Bigbopy onepartopis

ACY i3 3agaHMu1 XxapakTepucTUKkamu. A

A CYKYMHIiCTb po3pobrieHnx MeTofiB Ta MoAenew [03Bofisie
CKOpPOTUTK Yac Ha po3pobky HoBux ACY Ta BnpoBagKyBaTu
iHTenekTyanbHi TeXHONOrIi ANA BUpPIillEHHA 3aBAaHb

the method of ACS operators work modeling allows taking into
account the mental performance of the operator under different
conditions when controlling complex systems or objects;

the method of situational analysis of aerial conditions allows to
enhance the validity of decision making;

the method of designing and synthesis of information models
allows to provide data mapping, which corresponds to the
current 1situation;

the method of designing the model of psychological portrait of
an ACS operator allows to formalize the process of selection of
ACS operators with the necessary characteristics;

the whole range of the methods and models developed allows
to save time for the development of new ACSs and to implement
smart technologies for solving decision-making support tasks.

Toa06Hi ny6aikayii
Main publications

4 1. Scenario approach to the engineering of information

models, designed to enable the activities of operator in
automated control systems / P.G. Berdnyk, A.S.
Shevchenko // Cuctemn 06pobku iHdbopmauii. — Bun.
3(128).— XapkiB: XY IC, 2015. — C. 32-35.

4 2. TnbpmnaHas modenb 3HaHWW Onsi pacrno3HaBaHWs

cutTyauun B BO3yLUHOM npocTtpaHcTee/
H.A. Kopontok, M.KO. Tycak//ABTomaTuka u
BbluMcnmtenbHass TexHuka” Beinyck No. 5, 2014
(Vol. 49). — Pura: ABT, 2014. — 16-25c.

4 3. lpoknagka MaplipyTa [ABWKEHUS BO34YLLIHOrO

obbekTa B PpasHOPOAHbIX 30HaX BO3QYLUHOMO
npoctpaHcTBa // Cuctemn obpobku iHdbopmauii. — Bun.
6(122).— Xapkis: XY IC, 2014. — C. 67-70.

4 4. Problems of the education and training of combat

control officers / V.G. Chernov, O.Y. Dorosh //
PapioenekTpoHHi i

komn'totepHi cuctemu. — X. : HAKY «XAl». —2014. — Ne
2 (66). — C. 121 — 124.




30epexXeHHA romeocTasucy CycninbcTea
B YMOBaX CUCTEMHUX TpaHCopmaLin: CUNOBUM acnekT
Preservation of society homeostasis under the conditions

of system transformations: power aspect

a1

Onuc (oco6.1usocmi) memodie

A [locnifkeHHs MPUCBSMEHO (DEHOMEHY CUNOBOrO 30EpPEXeHHst rOMEeOCTasucy

CyCninbCTBa B yMOBAX COLOKYNbTYPHUX TpaHC(OopMaLjii. 3anponoHoBaHo (inocodcbky
KOHLIenLito MicLil i pori BOEHHOI MOFYTHOCTI Ta BOEHHOI CWUMM AepxaBu B CUCTEMI
30epexeHHs roMeocTasucy CycninbCTea, LU0 TPaHCOPMYETbCS.

A O6rpyHTOBaHO CYTHICTb i pO3KpUTO 0COBMMBOCTI couianbHUX CUCTEM
TpaHc(opMaTUBHOIO TUMY.

A 3AicHeHo aHani3 CTIMKOCTi 1 NabinbHOCTI CoLianbHOI CMCTEMM Yepes [ito BapiaTUBHUX
BEMUYMH, IXHIO POflb-Y CUCTEMI CYCMiIbHUX BiAHOCKH;

A BusHayeHo YMOBM ¥ MPMHLMNK (DYHKLIOHYBAHHA TpaHCHOPMATMBHOI COLjianbHOI
CUCTEMIA, 110 J03BONAOTH i1 3abe3neyyBaTu CTiNKiCTb | CTabINbHICTb.

A TlocriieHo 74-00FpYHTOBaHO AnHaMiky NepexifHUX MPOLECiB y nepiof TpaHcthopmaLii.

4 OBrpyHTOBaHO CHUCTEMY CUITOBOTO 3abe3neyeHHs FoMeocTasucy CycrinbCTBa; BUSHAYEHO,
LL{O i OCHOBOIO BUCTYMaE BOEHHA MOTYTHICTb AEPXaBU.

A Po3KpuTO AETEPMIHALIiII0 AEPKABHOI LiSNbHOCTI B CUIIOBOMY 3abe3neyeHHi roMeocTasiucy
CycninbCTBa.

A 3anponoHOBaHO BapiaHT PO3yMiHHS CYTHOCTi MexaHiaMy 3abesneyeHHs CUMoBOro
30€EpeXeHHs roMeocTasucy Ta 1oro TUMOMOrii, BMOKPEMIIEHO OCHOBHI KOMMOHEHTU
CTPYKTYPM Takoro MexaHiamy B yMOBaX COLIOKYMbTYPHUX 3MiH.

Tany3i eukopucmannsa memodie

A BpockoHaneHHs MeToAonorii JOCMIMKEHHS BUKOPUCTAHHS BOEHHOI CUNW B CBITi B MeXax
coLianbHO-hinocodCbKOoro Miaxoay;

A MOeNioBaHHS CUMOBOTO CynpOBOAY CYCMiNbCTBA B YMOBAX CUCTEMHMX TpaHcopmaLli;

A po3pobka NpiopUTETHUX HAMPSMKIB YA0CKOHANEHHS BOEHHOI MOTYTHOCTi YKpaiHu, ii onTumisai B
CyYaCHMX i NEPCNEKTUBHIX YMOBAX COLIOKYMbTYPHIX TPaHChopMaLiit.

Fields of use of methods

A |mprovement of the research methodology of the use of military force in the world within the socio-

philosophical approach;

A modelling of power supportof the society under the conditions of system transformations;

A development of priority directions of the improvement of military power of Ukraine, its optimization
under the current and future conditions of social and cultural transformations.

g

“TOMEOUHEENIAN]
cyanyisinsi

Description (features) methods

4 The research deals with the phenomenon of power preservation of
society homeostasis under the conditions of social and cultural
transformations. The author suggests the philosophical conception of
place and role of military power and military force of the state within the
system of preservation of homeostasis of the society which is being
transformed. The author grounds the essence and defines the
peculiarities of transformative social systems, analyzes the strength and
[ability of social system via the variative values, their role in the system of
social relations; the author defines the conditions and principles of
transformative social system functioning that provide strength and
stability. The dynamics of transition processes during the transformation
period is also researched and grounded.

& The system of power provision of society homeostasis is grounded as
well,the military power of the state is being considered as its basis. The
determination of state activity in the power provision of society
homeostasis is developed. The author suggests the variant of
understanding the essence of homeostasis power preservation
mechanism and its typology, and distinguishes the main components of
such mechanism structure under the conditions of social and cultural
changes.

YKPATHCBKE CYCMIABCTBO i N
B'YMOBAX FAOBAABHHMX 3MIH: /i (
UMBIAIBALIHHHA BUMIP ltj

MOHOTPASIA
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A TpaHcgopmaljis CycninbCTa Ta BOEHHA MOTYTHICTb AepxkaBu. /[HaykoBi 3anucku
XapKiBcbkoro BilicbkoBoro yHiBepcutety. CoujanbHa dinocodis. Meparorika.
[Neuxonoris. — Xapkis: XBY. —2001. - Bun. 10. - C.123-128

A KoHuenTyanbHWi Nigxia [0 PO3rNsAy BOEHHOI MOTYTHOCTI [AepxaB B yMOBax
nocTToTaniTapHoi TpaHcdopmaLi cycninbeTea. //Haykosi 3anucku XapkiBCbkoro
BiliCbKOBOTrO yHiBepcutety. ColianbHa dinocodis. Meuxonoris. — Xapkis: XBY. —
2003. - Bun. 16. — C. 54-64.

A Enoxa cTpaTeriyHoi acumeTpii: MorisA Ha BOEHHMIA noTeHuian Ykpaikm. //MioguHa i

A PesynbTaTt OOCNIOXEHHS CKNajawTb MNEBHY CBITOrNALHO- |
‘ MeTogonoriYHy 6a3y Ans noganbLoi po3pobku CYTHOCTI, CTPYKTYpH Ta |
3MiCTy (heHOMEHY BOEHHOI MOTYTHOCTI AEPXKaBy:
A [103B0M1AI0Tb MMUOLLE YCBIZOMUTU NPOBNemMy c1oBoro 3abeaneveHHs M=
(beHOMeHy romeocTasucy CycninbCTBa B YMOBaX CUCTEMHUX

TpaHcopmaLjid; , . noniTuka. — 2003. — No 5. — C. 95-106.
A 3a6e3neqyron= M'C'))KJ'IVIBICTI?. NPOJIOHTYBaHHA MOXINBOIO XapakTepy [ A HaujoHanbHa Gesneka B KOHTEKCTi moniuyHux 3acobis ii peanisaii. //Hosa
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CuHTE3 ribpuaHnX anropuT™MiB NPUUHATTA PilleHb
B YMOBaX CTOXAaCTUYHOI Ta HEYITKOI HEBM3HAYEHOCTI

Synthesis of hybrid algorithms for decision making
under conditions of stochastic and fuzzy uncertainty

Onuc (oco6.1usocmi) memodie

[03BONSAE [NS BU3HAYEHUX YMOB MPOBOAWUTI CUHTE3 TIGPUAHNX AnrOPUTMIB MPUIAHSATTS pilleHb Npo
BiANoBiAHICTb peanisaui ® criocTepexeHb CyKyNHOCTi S MokasHuKiB (KiNbKiCHUX NapameTpiB Ta fKkiCHUX (hakTopiB) AeSKOMY ilLIEHHI0
U, U Ui {1,2 .. L} pe L - kinbkictb anbTepHarie. Mpy LbOMY Ha MHOXWHI anbTepHaTiB U KoXeH BapiaHT pilleHHs Moxe Gyt
3a/jaHuil AeKiNbKOMa KOMMOHEHTaMN Ui.

[pw cUHTE3i anropuTMiB JONAKTLCA 4BA BUAY HEBM3HAYEHOCTI: anpiopHa LWO/AO BMAY Ta napameTpis po3noaineHHs napaveTpis
(o3Hak) Ta dakTopiB, siki BUBYAIOTHCS, Ta ANOCTEPIOPHa — BiHOCHO BWAY Ta NapameTpiB PO3NOAiNeHb CrOCTEPEXEHb, 3a AKAMN
HeobXiaHo npuitMatin pileHHs. CuHTesyTbcs GaraToanbTepHaTUBHI anroputmi BUBOpPY oaHOro 3 L MoxmuBuX pilleHb 3a
pesynbTaTamu & cnocTepexeHb 03Hak Ta hakTopis.

[Insi 03HaK s, WO NPUMyCKaKTb CTOXaCTUYHMIA ONKC, BBOAUTLCS MOAENb 3 R anpiopHuX LuinbHOCTEN IMOBIPHOCT Wi(S;, S'ir, S"i)
poanoginy napameTpy S; Ha KOXHOMY I-My iHTEpBani MOXMMBMX 3HAYeHb [S'y, S”i] Ta Dj dyHkuiin [lipaka 8(Si-Sid), BiANOBIAHNX
[AVICKDETHUM 3HaYEHHAM NapameTpy s;.

[ns chakTopie s, MPUNYCKAETLCA, WO KOXHMIA 3 HuX sBnsie cobol mesky j-1y, | {1,2,.., }, Ofoi“... Ai0~ji— «00”
(BMCNOBNIOBAMNLHY) 3MIHHY 3 3ajaHMMI Ha He TepMami Ta BU3HAYaK0TLCS anpiopHi hyHKLT anHanemHocn pr, (s) [0,1].

3HaXO£lVITbCﬂ r|6pm:lem anocTepiopHuii onuc w‘(s) HN3MIAT L BMayxcobyiir

49 w,(s) = HiIV\LnerW...(S,YS.,pS... ipuuS(S.fsi,a)}(lfv,)un,(sj)L
=1

Ta ycepefHeHi thyHkuii npaaonopibHocTi 1 )
w (x)=_W(X]s) r rup w (.8 ,8")+_ip 8(s —s )|+(1-v ) (s)tds.

T 7Y

5 j=1| L iL:1 irodir joijr i 2 ijd j ijd J i g U
ANropuT™M NPUAHSATTS PilLieHHs! peaniaye NOpIBHSHHS BiAHOLEHb NPaBAONOAIBHOCTIA (x) w (x) vy x) Cs3
noporom C, sikuit BinoBifae 06paHoMy KpUTEpito ONTUMANBHOCTI. !

pY’

T'aay3i sukopucmanHs memodie

A
A OpraHi3aLifHi Ta TeXHiYHi aBTOMATU30BaHi CUCTEMM MPUIAHSATTS PileHs;
A ABTOMATWYHI C1CTEMM PO3Ni3HABaHHs 0OPa3iB Ta cUTyaLyii;
A ABTOMaTWYHI CrCTEMM 0BPOBKY iHchopMaLyi Ta MPOrHO3yBaHHs CHTyaLLii. A
Fields of use of methods A
A
A Organizational and technical automated decision-making systems;
A Automatic systems of image and situation recognition; A

A Automatic systems of information processing and situation prognostification.

|
Description (features) methods
The developed method allows under certain conditions to carry out the synthesis of hybrid decision- making algorithms about compliance of the:
wis e " implemented X observations together withS indicators (quantitative parameters and qualitative factors) to a kind of solution U;, Ui U,i {1,2, .., L}
s Y ateta where L is the number of alternatives.Thus, on the set of U alternatives each decision option can be specified by multiple components uik.

" rth interval of possible values [y, s

= Ry
w (s)=

J:1|[ (=t

MpY BENMKOI KiNbKOCTI 03HaK, YaCTKOBMX 03HaK, (hakTopiB Ta NifgakTopis, Lo
BPaxoBYKTbCSA, HeMae HeoOXiAHOCTI y NonepeaHbOMY NPUIAHSTTI YACTKOBUX
pilleHb — CUHTE3YETbCS OAHOKPOKOBMIA anropuTM, L0 BPpaxoBye YCi
no4aTkoBi yMOBM Nt06OT CKNagHOCTi;

B 0AHOMY anropuTMi 06'eaHyt0TbCs 06pobka AaHNX 3i CTOXACTUYHOIO Ta 3
HEUITKOI0 HEBIM3HAYEHICTIO, Y YeMy W monsirae r1BPiAHICTb anropuTMiB, O
CHUHTE3YH0ThCS;

3MEHLLYETbCS Yac poboTY anropuTMy 3a PaxyHOK MPUAHSTTS PILLEHHS Y OANH
KpoK;

CMHTE3YI0TbCA BUPILLYKOYN NPaBina, Lo ONTUManbHi BIAHOCHO KMACHYHMX Y
cTaTUCTUL KpuTepiiB onTumanbHocTi — Baileccy, Makcumymy anoctepiopHoi
/IMOBIPHOCTi, MakcMarnbHoi NpaBAoNOAIGHOCTi, MiHiIMaKCy TOLLO;
NiABNLLYETLCS AKICTb BUPILLANBHAX NPaBuI, LLO CUHTE3YOTbCS, BiAHOCHO
BiJOMVX EBPUCTUYHMX anropUTMIB.

In the synthesis algorithms two types of uncertainty are overcome: a priori as for the types and settings of distribution parameters (signs) and factors
that are studied, and a posteriori as for the types and parameters of distributions and observations which decisions need to be made on. Multiple=
selection algorithms are synthesized by choosing one of L possible decisions based on the results £ observations signs and factors.

For signs s that allow stochastic description, we introduce the model R the a priori probability distribution density w (s, s , s” ) parameter sj in each

Wi

"ir] and there are D; Dirac funcnons 8(s-sia) to correspond to discrete values of the parameter s

1
T D, &(s — =
i H%Vj‘ pijrzwiy(Sj’survsijr)*—zpiid (Sj Sud ‘ V)HT-‘(SJ) }
]

and the average likelihood function must be found.

i A : - |
WI(x)—JW(XIS) vy ZhW (5.8 s )+Zp.,d , Su)\ 1-v u NONCS

Si

A

A

It is possible for factors sj that each of them represents a certain j-th, j {1, 2, ..., }, fuzzy linguistic ( statement) variable with defined on it terms
and which are determined by a priori membership functions i, (sj) [0, 1]. Hybrid aposteriori description wi(s) of possible alternatives

]
d=1
(R s

e i i

o= *1 J L

The decision-making algorithm implements the likelihood comparison Ai(x)=wi(x) yi(x) C of relationship  with the threshald C that
x.corresponds to the selected optimality criterion.

T'on08Hi nepesacu memodie The main advantages of the methods

when a large number of signs, private signs, factors and partial factors, there is no
need to piecemeal solutions — synthesized one-step algorithm that takes into
account all the initial conditions of any complexity;

in the same algorithm merged data processing with stochastic and fuzzy
uncertainty, which is gebrannte algorithms synthesized;

decreases the time of computation at the expense of the decision in one step;
synthesized decision rules, the optimal relatively to the classical statistics of
optimality criteria — Bissu, the maximum posterior probability, maximum likelihood,
minimax, etc;

improving the quality of decision rules that are synthesized in the known heuristic
algorithms.
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I[HpopMaLIIHUKA 3aXMCT perioHiB Ta

yrpynoBaHb BIMCLK Y FibpuaHKUX BiMHAX

Information protection regions and

a1

groups of troops in the hybrid wars

Onuc (oco6.1usocmi) memodie

Po3pobneHa wmeToauka nnaHyBaHHA iH(OPMALiiHO-NCUXONOTiYHOI .
onepadii, ika peanisye cMCTeMHUIA NiaXig A0 NiArOTOBKM, NPOBEAEHHS Ta OLHKM i
e(peKTMBHOCTI, L0 BKINIOYaE:

A MeTOAMKY BW3HAYEHHS piBHA  iH(OpMaLiHMX 3arpo3 B iHGopMaLliiiHO- =

MCMXONOriYHOMY NPOCTOPIB HA OCHOBI MaTEMATUYHIX METOZIB aHaniay 3a [0MOMOroio A\ ‘
KOTHITUBHWX KapT, EKCMEPTHOTO OL{iHKOBAHHSA Ta CTATUCTUYHOIO aHaniay; 17 s -

A MeTopuky cerMenTaljii - iHdopmaitHo-neuxonoriyHoro  mpoctopy Ha - ocHos( * ' & 2 )
CUCTEMHOTO MiAX0AY 3 BUKOPUCTAHHSAM METOAIB EKCMEPTHOTO OLYHIOBAHHS, MEMEHTIB = )V /
KNnacTepHOro aHarniay, Teopii MHOXWH Ta MaTpuLpb;

A MeToaMKy NMPOrHO3yBaHHS 06'eXTIB iHGhopmaLliiHO-NCUXOMOMYHOTO BNAMBY Ha OCHOBI ¢ :
HeuiTKoi MoAeni npovecy iHpopmaLLiiHoro NPoTMBOPCTBA CTOPIH; /

A MeTOAMKy CyreCTMBHOrO aHanidy iHpopmauii Ha MigCBiAOMICTb MIOAWMHU Ha OCHOBI
MeToAiB (POHETUYHOrO Ta MIHIBICTUYHOTO aHamisy, a TaKoX HEeMpOMiHrBICTUYHOrO 8
nporpamyBaHHs 3 BUKOPUCTAHHAM CEMAHTUYHOTO AndEpPeHLiany; 4.

A MeTOAMKY OLiHIOBAHHS! €(eKTUBHOCTI BMKOHAHHS 3aXOdiB MPOTWAII HeraTBHOMY [HCTPYMEHTH/3aCO0H BILIHBY
iHbOPMALLHO-NCMXOMOTIYHOMY BRIMBY.

Po3pobneHi mogeni npoBeAeHHs iHopMaLiiiHO-NCMXOMOTiYHUX onepaLin B

YMOBaX BeAEHHS ribpuaHOi BiliHN.

Tany3i eukopucmanusa memodie

10

ludipacrpykrypa

A jHhopmauinHa 6e3neka depxaBu Ta iHopmaLiHoO-
necvxonoriyHa 6opoTbba;

A aBTOMaTUYHi cucTemMm 06pobkM iHhopMaLlii Ta MPOrHO3yBaHHS
cuTyaujin.

Fields of use of methods

A information security and information-psychological struggle; [ Hoaitiasi I / \|ln tmmmumm
A automatic systems of information processing and predict
situations | ExoHoMiuHi

30poiii e

Hacenenns

O ek BLLIMBY!
HEHTPH TAMRIHHA

Biiicekosi |

CHeTeMH EHTTEI0S euetns

Boenno-nocirnune ]\'L‘[Ti BHHILTBO

Description (features) methods

The method planning information and psychological operations, which
implements a systematic approach to the preparation, implementation and
evaluation of its effectiveness, including:

A method of determining the level of information threats in information-psychological
spaces based on mathematical methods of analysis using cognitive maps, expert
evaluation and statistical analysis;

A method of segmentation information and psychological space-based systems
approach, using methods of expert evaluation elements cluster analysis, set theory
and matrices;

A method of forecasting object information and psychological impact based on fuzzy
process model information confrontation parties;

A suggestive method of analysis of information on the human subconscious
techniquesbased on the phonetic and linguistic analysis and neurolinguistic
programming using semantic differential;

A method of evaluating the effectiveness of the measures to counter negative
information and psychological impact.

The models of information and psychological operations in conditions of hybrid warfare.

Military and political leadership
Armed torces

Lite support systems
Infrastructure

People

Reeeptors /
center of attraction
L.
Policy / \ Information
| Economic | Military |
Tools / leverage
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A BU3HAYETLCA HAsBHICTb Ta OLjiHKa PiBHS H(OPMALIIHIX 3arpo3, & Determined by the availability of information and assessment of Con ta Ct p er S On

BCTaHOBITIOETLCS B3AEMHA 3aMeXHICTb 3arpo3Ta BMAINAETLCA NigcucTeMa

i —— : ; threats, threats to established mutual dependence and released MEBLOB MEHH Aﬂ||7| BonoavM1poBuy
cvicTemy sabeaneqents iHchopmaiHol Gesnexy, ska ninAaeTbCa HaiibinsLoMy subsystem information security system, which is most impact; [JOKTOP TEXHIYHUX HayK, Mpodhecop,
Bnnmgy; ) ) ) ] 4 shared information and psychological space segments, defined core 3aCnyXeHu Aiad HayKi | TexHikK YkpaiHi

A po3piNAeTbCA  HOPMALLHO-NCUXONMOMYHMIA  MPOCTIP  HA  CErMeHTH, PEVTSOV HENNADII

and center of each of the segments, assesses their connectivity and

BU3HAYaTbCA SAPO Ta LEHTP KOXKHOMO 3 CErMEHTIB, NPOBOANTLCS OLjHKA iX ) S ) ) .
Al LEHTP ez . determined object information and psychological effects are its

3B'A3HOCTI Ta BU3HAYaETbCA O6'EKT iHCPOPMALLIIHO-NCUXOMOMYHOMO BMBY i
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CtatUCTWYHI anropuTMmu 06pPodKKU 306paxKeHb

Statistical algorithms of image processing

Onuc (oco6.1usocmi) memodie Description (features) methods

+ PospobneHo cuctemy mogenen, MeToAiB, anroputmis i nporpamHe  « It is developed a system of models, methods, algorithms and filtering
3abe3neyeHHss inbTpauii, rpagauinHoi KopekLii, NiABMLLEHHS Pi3KoCTi, software, tonal correction, increasing of sharpening, segmentation and
cerMmeHTauii i posnisHaBaHHS 306paxeHb, L0 J03BONSE NiABULLYBATH images recognition, that allows to increase decoding efficiency in optic
e eKTUBHICTb JewundpyBaHHA aepomOTO3HIMKIB y cuCTEMAX ONTUYHOI aerial reconnaissance systems.

| NOBITPSIHOI PO3BIAKM. + The development of modern machine learning algorithms for objects of
+ Po3pobneHo cy4yacHi anropuTMu MallMHHOMO HaBYaHHS Ans 06'ekTiB regular and irregular types.
PerynspHoro i HeperynsapHoro Buay. + |tis developed an effective approach to the tabular function construction
+ Po3pobneHnin edpektuBHuin nigxig go nobynosu tabnuyuHoi dyHKUil of display brightness transformation, that allows to tackle linear
NepeTBOPEHHS SCKPABOCTI 30BpaXeHHs, KW [03BONSE BUpILLYBaTh 3adadi 3 laboriousness problems.

NiHIAHOT TPYOOMICTKOCTI.

53 & IMAGE SHARPENING o B =
$ %

‘A:J,J Devcrew | Cr | Hepeaxoe {HM) T

ONPEAENATL MPAHUUE UHTEPBANA [a, b]
= @ A

Tany3i eukopucmannsa memodie

TMopor T GTCESeHUs XBOCTOB TUCTOrPaMMBI IPKOCTH AR OUEHKSS
o] _1 _+| T=00006

Tparuusi 4 = ictogram [ ) & s |
0,0275026700474838 -l

+ CucTeMn onTUYHOT NOBITPSIHOI PO3BIAKM
" + Cuctemu gelwmncpyBaHHs aepodOTO3HIMKIB

+ [1porHo3yBaHHS PO3BMTKY CUTYaLlii Y 30HaX MPOBEAEHHS PO3BIaKK
, + CucTeMn MaLMHHOIO HaBYaHHS

Fields of use of methods

+ Optical aerial reconnaissance systems.

4+ Aerial photographs decoding systems.

+ Forecasting of situation development in the areas of reconnaissance.
4 Machine learning. systems.

@ Cunyct
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MigBuLweHHs SKoCTi felwndpyBaHHa 306paxeHb Y cuctemax
ONTUYHOT NOBITPSHOI PO3BIAKN 33 PAXYHOK MIABULEHHA ©——-- . il _
e(eKTUBHOCTI (pinbTpaLil, rpagauiiHol KOpeKwil, MiABUWEHHS o e

30U NPAKMUYHUX
Avinamie

-

Pi3KOCTI, CermeHTaLii i po3nisHaBaHHs 306paxeHsb.

The improving of images
decoding quality in optical
aerial reconnaissance
systems by increasing of

filtration efficiency, tonal

correction, sharpening,
segmentation and image | N —
recognition. =

il

100MKM

T'os108HI nepesa

4 [igBULLEHHS OMepaTWUBHOCTI aHanisy po3BidyBaribHNX
[aHNX.

4 KopoTKOCTPOKOBMI MPOrHO3 PO3BUTKY CUTYaLil Y 30Hi
NPOBefeHHs PO3BiAKM.

4 CKOpOYeHHs Yacy felwndpyBaHHs aepodoTO3HIMKIB
cMCTEMaXx OMTUYHOI MOBITPSHOT PO3BIAKM.

4 3MEHLIEHHS NMOBIPHOCTi BUHUKHEHHSA MOMUIIOK
felWwndpyBaHHs aepodOTO3HIMKIB Yy CUCTEMAX OMTUYHOI
MNOBITPSHOT PO3BIAKM.

Examples of practical
results

3.3

e main advantages of the method

4 Efficiency increasing of reconnaissance data
analysis.

« The short-term forecast of the situation
development in the reconnaissance area.

« The time reduction of aerial photographs decoding
in optical aerial reconnaissance systems.

« The errors occurrence reduction of aerial
photographs decoding in optical aerial
reconnaissance systems.
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LocnimpkeHHs npobreM Po3BUTKY CUCTEM YTPaBniHHA, iIH(hopMaLiNHO-aHaNITUYHOMO

MpoLIeciB ynpaBniHHA BiCbkaMy (CuriammM) B YMOBaX HEYITKO BU3HAUYEHOTO pecypcy
Research of control development system problems,of the information analitical
troops (forces) management processes in conditions of unexpressly certain resource

Onuc (oco6.ausocmi) memodie Description (features) methods

A BpaxoByloTb Cy6'eKTUBHI [aHi i 3HaHHS OpraHiB ynpaBniHHs, dopMarisallis kWX Ha MiacTasi 3acTOCYBaHHS METOAIB HEYITKOrO OLiHIBAHHS 3Binbluye CTyMiHb
0BrpyHTOBAHOCTI piLLeHHs Ha Bo11oBi Aji;

A peanisyloTb MexaHiaM cpopmarniaaLlii KOrHITUBHOTO YSBMEHHS MIOAMHM, WO NPUAMAE PiLUeHHS, SBMLL, NOAIN i CUTYaLliit, @ TaKOX 3arnexHOCTen MiX HUMKU B CUCTEMI L RY me RRE ee— — N —
06pobneHHs iHhopmaLyii B ymoBax 06MeXeHoro yacy;

A [03BONSKOTE (POpMyBaTV baratoBapiaHTHMII 3amucen 6OIMOBMX [, KU € OCHOBOI PILUEHHS MPOTATOM WMOTO peanisauii, i3 3aCTOCYBaHHAM METOfy MOAEMoBaHHS
cuTyauii;

A HapalTb MOXMVBICTb 3AIACHIOBATY PO3Mi3HABaHHS CUTYaLliil HA OCHOBI BUKOPUCTAHHS HEYITKOI MipU HacTaHHsi CyKymHOCTi MOAiN, NoByAOBM HEYITKUX KracTepiB Ha .

BiAMIHHOCTSX (hopMani3oBaHux 03Hak obpaHux nap 06'exTiB, L0 CMOCTEPIratoTbCs Y AMHaMIL PO3BUTKY OnepaTnBHOI (D0110BOi 0BCTaHOBKM);

A pearnisyloTb YCEPeAHEHHS MHOXWHHOI «Cy6'EKTMBHOCTI» MOCafoBUX OCI6 OpraHiB YmpaBMiHHSA 3 PO3LUMPEHHSM MOXIMBOCTEN MeTodiB 6araTochaktopHoro,
BaraTokpuTepiitHoro aHaniay LioAo 06'eAHaHHS BUCHOBKIB 3 HEYITKVX CY[KEHb OpraHiB ynpaBniHHs Ha BXOZi CUCTEMM ynpaBniHHs Ta OTPUMAHHS YiTKOTO 3HAYEHHS L€l
OLIiHKM Ha BIUXOAi CUCTEMM, LLO 33 MPOrHO3HMMM MOKa3HMKaMn echeKTUBHOCTI 6OVoBKX Al 3abe3neyye 0BrpyHTOBaHE MPUIHATTS PiLLEHHs Y BCil iepapxii baraTopiBHEBOrO
yNpaBniHHs;

A peaniayloTb afanTvBHy HeYiTKy KnacTepu3aLlito AaHWUX Mpo AVHAMiYHY onepaTuBHy (Boi0BY) 06CTAHOBKY 3 BMKOPUCTAHHSM MaTpuLi faHWX CrOCTEPEXEHHS

BiIHOCUH aHTaroHICTUYHIUX 06'EKTIB i3 LIMKNIYHUM BiGHOBNEHHSIM PO3MIpy if cknady knacTepa, Lo 3abe3nevye niaBULLEHHS HEYITKOI Mipy BMEBHEHOCT Y Bifbopi

NOBITPSHNX Ljinen i 06'ekTiB A0 Cknapy knacTepiB, He NoTpebye BUKOPUCTaHHS MOHATTS LIEHTPY knactepa, Lo A03BONSE 3aCTOCOBYBATU anroputM METOZY B PisHIX
MPEAMETHIX rany3six.

of which on the basis of application of unclear evaluation methods increases the
degree of validity of battle action decision;
A will realize the mechanism of formalization of cognitive presentation of a human
who makes a decision, phenomena, events and situations, and also dependences
| between them in the system of the processing of information in conditions of

[' aﬂy3i eukop UCMAHHA Memoaie A gw&::(:;irfg?r;n the multiple project of battle actions, which is the basis of decision

during its realization, with application of situation modeling method; .
A give possibility to carry out recognition of situations on the basis of the use of v swsimen
unclear measure of offensive of aggregate of events, construction of unclear

5 5 A Take into account subjactive data and knowlege management body,formalization

A CcuCTEMM YMpaBniHHA BiliCbkamMu (cumami) pisHUX BWAIB

36poHuX cur; { £ clusters on the differences of the formalized signs of selected pair s of objects
A aBTOMaTW30BaHi CUCTEMM yNpaBIiHHS Bilicbkamu (cunamu); which are observed in the dynamics of operative (battle) situation development :
A iHdopMaLiiiHo-aHaniTMYHI cuctemn 3abe3neyeHHst npoLeciB A willrealize the averaging of plural «subjectivity» of public persons of management
YMPaBiHHS. organs with enhancement methods of multivariable, multicriterion analysis in

, relation to the association of conclusions from unclear judgements of
. management organs on the entrance of the control system and receipt of clear
F leld S 0 f u Se 0 f meth Od S value of this estimation on the output of the system, that on the prognosis indexes of
efficiency of battle actions provides the grounded decision-making in all hierarchy
of multilevel management;
A will realize the adaptive unclear clusterization of information about a dynamic

A troops ( forces) control systems of different types of military operative (battle) situation with the use of matrix of information of supervision of

powers; antagonistic objects relations with cyclic renewal of size and composition of
A automated troops( forces) control systems; clasters will make the use of concept of center of cluster, does not need in a cluster
A information analitical systems of management processes which provides the increase of unclear measure of confidence in the selection of air
providing. aims and objects in the complement of clusters, that allows to apply the algorithm of

Wy ’-— the method in different subject industries.
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Nnokasye:

A Ha eTani nnaHyBaxHs 6OMOBMX Aiil BUKOPUCTaHHAM DaraToBapiaHTHOrO 3amucrly BAAETbCS MPOTHO3yBaT! MpubYTOK

edekTBHOCTI Bo0BIX Aiit A0 20%;

A Ha eTani BegeHHs 6oiioBuX Aill nepeabayaeTbCs MPOrHo30BaHe 3VMEHLEHHs BTpaT A0 23%; /
A N03KTMBHI OLIIHKM HAyKOBMX pe3ynbTaTiB 0TpuMaHi 6e3nocepeaHso y Xozi KOMaHAHO-LUTabHUX HaB4aHb, irop, TPEHYBaHb, (

npy NpakTU4HOMY 3acTocyBaHHI y poboTi anroputmie poboTn nocagoBux ocib opraHiB ynpasmiHHA npu po3pobui K3A

“Opeanga-1C”".

The quantitative estimation of the developed methods efficiency of the information analytical providing

of management processes shows:

on the stage of battle actions planning it is succeeded to forecast the income of battle actions

efficiency of the uses of multiple project to 20%;

A on the stage of conduct of battle actions the forecast diminishing of losses is foreseen to 23%;
A the positive estimations of scientific results are got directly during command staff studies, games,
trainings, at practical application in-process algorithms of work of public persons of management

organs at development of KZA*Oreanda-PS”.

Examples of practical
results

KinbkicHa oLiHka edekTMBHOCTI po3pobneHnx MEeTOIB iHdhopMaL|iiiHO-aHaniTMyHoro 3abeaneyeHHst MPOLECiB ynpaBniHHS

Cxema 06pobky cy6'ekTBHOI
iHcpopMmaLYi MV MPUAHSTTI PiLLIEHHS
(Sheme working of subjective

TrreRLELY

HopelX)

A I'Iopﬂ/:(ox OTPUMaHHA 3Ha4yeHb HanexHocTi 3Ha4YeHb

yHKUIT
MOKa3HWKIB eheKTUBHOCTI 3a 0OpaHUM BapiaHTOM PilLEHHSI A0 CUCTEMMU
. NepeBar opraHa ynpasniHHsI.

erformance denotaﬁion
of operating control

56 B BB St aneen mRle et Fignificane.of
o= 115, (x) Bg=sup (@~ g(An Ha))

a [01]
Ae "Ha ={x|u(x)>a}

T'0108Hi nepesazu Memodia

PO3LLMPIOIOTL  MOXMMBOCTI METOAIB MIATOTOBKM | MPUMHATTS pilleHb Ha OCHOBI
BPaXyBaHHS MHOXWH HEYITKUX Cy/pKeHb OpraHia ynpaBniHHg, Lo 3barauye 3amucen
piLLeHHs | pobuTb MOro agexkBaTHUM ymMoBaM onepaTueHoi (6010Boi) ob6cTaHoBKM, sika
MOXe CKIacTuCs B X0Ai BeAeHHs GoioBuX fiit;

3abeanevyloTb  3[aTHICTb  OpraHiB  ynpaeniHHA — cTBOproBaTM, 36epiratn Ta
BMKOPMCTOBYBATW NEBHUIA 0BCAT 3HaHb NPO 30BHILLIHE CEepenoBuLLe 1 CTaH 00'ekTiB
ynpaBniHHS Ans peanisaii HeobXigHOI yMOBN eDeKTUBHOIO YNpaBMiHHA HAMK Npy
NiAroToBL it B X04i BeAeHHs 6OMoBMX Ailt y peanbHOMY MacLuTabi yacy;
3abeaneyytoTb BM3HAYeHHst Mipu rotoBHocTi JIMNP Bigbupatn 3 6aratoBapiaHTHOrO
3amucry 60ii0BuX Al NPONO3NLLT 3 KpaLLMMM 3HAYEHHSIMU NOKa3HWKIB echeKTUBHOCTI
nicns ob6pobneHHs y BipTyanbHOMY KaHani HewiTkoi iHpopmaii npo noBepmiHKy
NPOTUBHUKA;

3MEHLLYI0Tb Yac peakuii cucTemn ynpasniHHA HA BUHMKAIOYI 30BHILLHI BNAVBK, L0
OyayeTbCsl Ha noeaHaHHi nepesar MaTeMaTWUYHUX anropuTMIB 3 anropuTMamm
KOMaHAMPCLKOI NOrikW, WO 3aknafaeTbCs B OCHOBY (HOPManiaoBaHOi KOTHITUBHOT
KapTu koxHoro cy6'ekTa ynpaeniHHs;

[03BONSIOTL PO3rNAAAT NPOLECH NPUIHATTS pilleHHs Ha Goitosi fii B iepapxii
YNPaBiHHA 3i CTPATENYHOrO 40 TAKTUYHOTO PIBHSA Yepe3 CTBOPIOBaHE AEPeBo Liineit,

>

>

>

>

>

A

information by passing a decision)

O®yHKujoHanbHa  CTPYKTYpHa  cxema
iHhopMaLitHO-aHaniTUYHOTO
3abe3neyeHHs NpOLECiB NPUAHATTS
piLenHs npu ynpasninkHi MMO.
(Functional structural scheme of
information and analytic providing with
decision-making processes by antiaircraft
defence operation.)

The main advantages of the methods

extend possibilities of preparation methods and making a decision on the basis of
account of plurals of unclear judgements of organs of management, which enriches
the project of decision and does it the adequate to terms of operative (battle)
situation which can be folded during the conduction of battle actions;

provide ability of management organs to create, to keep and utilize the certain
volume of knowledge about an external environment and state of management
objects for realization of necessary condition of effective management of them at
preparation and during the conduction of battle actions in real-time;

provide determination of readiness measure of LPR to chose from the multiple
battle actions of project suggestion with the best values of indexes of efficiency after
treatmentin the virtual circuit of unclear information about the conduct of opponent;

diminish time of reaction of control the system on nascent external influences, that is
built on combination of advantages of mathematical algorithms with the algorithms
of commander logic which is mortgaged in basis of the formalized cognitive card of
every subject of management;

allow to examine decision-making processes on battle actions in the hierarchy of
management from strategic to the tactical level through the created tree of aims, that
evidently shows property inlaid of decisions in each other.

A

>

>
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MeToaun BUCOKOTOYHOI HaBirawil niTanbHWUX anapatiB, OCHALLEHUX
KOPensALUIKHO - eKCTPEManbHUMM CMCTEMaMU, B YMOBaX BNIMBY NepeLKoa

Methods high-precision navigation of aircraft equipped with the
correlation - extreme systems under the impact of obstacles

al

Onuc (oco6.ausocmi) memodie
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Tany3i eukopucmanns memodie

A aBTOHOMHi BUCOKOTOUHI CUCTEMM HaBirawjii Ta HaBeAeHHs!
JIA, B TOMY 4ucrli BUCOKOLLBWAKICHWX, B YMOBaX BMnMBY
nepewkos, CNOTBOPEHHS MOBEPXHi Bi3yBaHHS,
3aCTOCyBaHHS 3aC06IB 3HWKEHHA MOMITHOCTI 06'exTiB,;

A CUCTEMMW MOHITOPUHTY 3EMHOI OBEPXHI.

Fields of use of methods

A Autonomous precision-guided systems and aircraft
navigation , including high-speed ones, under the impact of
obstacles, distortion of the surface sight _, the use of
means of the objects visibility reduce;

A Earth surface monitoring system.

auyi

Po3pobneHi meTogn opmyBaHHs YHIMOOAMBHOI
BUpiLLanbHOi  GhyHKLii kombiHoBaHOi KECH, Lo [03BOnsOTh
3abe3neunt HeoOXigHi TOYHOCHI Ta WMOBIPHICTHI
XapaKTepuUCTUKM CUCTEMM B YMOBax BMMBY NEPELLKOL,
CNOTBOPEHHS MOBEPXHi Bi3yBaHHs, 3aCTOCyBaHHs 3acobiB
3HIKEHHs MOMITHOCTI  06'ekTiB. MeTogu Ta  anroputMu
BasytoTbes Ha po3pobNEHNX MeTOLAX ONepPaTUBHOIO Ha OCHOBI
(hopMyBaHHs (hpaKTanbHOro Nons aHanisy Ta No3aB4acHOro Ha
OCHOBI (hOpMYBaHHS KOpEnALiHOro nons aHanisy BUXIgHWX
300paxeHb. BignosigHo A0 Hux po3pobrieHi meTogu Ta
anroputMiu  OpMyBaHHs  BUpILLAnbHOT  (OYHKLIT B ymoBax
HeBignoBigHocTi cdopmoBaHoro [13 eTanoHHOMY.
HeBignoBigHICTb, WO BMHWKAE OBYMOBMEHA, CMOTBOPEHHAM
MOBEPXHi  Bi3yBaHHS, 3aCTOCYBaHHAM 3aCOGIB  3HUKEHHS
MOMITHOCTI 06'ekTiB Ta MacKyBaHHAM./IMOBIpHICTb MpUB's3kM
(mMicLleBU3HaYeHHs)) Mae BUMMSA;

-

Description (features) methods

o Description (features) of the algorithms and the methods
for high-precision guidance and navigation of aircraft. Methods
of forming of combined KESN unimodal decision function,
allowing the required accuracy and probabilistic characteristics
of the system under the impact of obstacles, distortion of
viewing surface, the use of means of objects visibility reduce.
The methods and algorithms developed are based on
operational methods through the formation of fractal analysis
field and anticipatory, which is based on the formation of
correlation analysis of the source images field. According to
those developed methods and algorithms of the formation of
decision function under conditions of inconsistencies of formed
software to the reference. The probability of binding (location
determination)is:

XS rpaso {700 {7Ps) -9

_ bt / I
Pnp=——— 2
= 2w —{x:-e

/ \
ae <rp0s0 }»{fps} - MaTemMaTUyHe OviKyBaHHs BUpiLLanbHOI
(YHKLT y TouLi AificHOrO CyMiLLEeHHs! 306paxeHb Ta B 0BnacTi
DOKOBWX NEMOCTKIB, BiAMOBIAHO.

X0 s Ot - BiANOBIAHO (iepe,quOKBa,ququl '
BiAXWMEHHS CUTHANBHOI 11 3aBaA0BOI CKITag0BYX BUPILLABHOI

pYHKLT.

(ps)ELRxL,Ry /( pg.Sp)

O'rps

('m)’<"m) - mathematic expectations of decision function
at the point of actual combining of images and in the area of side

lobes, respectively. R
*Srpso*®rps - Inaccordance rms deviation of signal and
interference of decision functions components.
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1(5). C. 2-9.

[l Brixiani jani ]

r,AE(r), o,

To/i08HI nepesazu Memodie  The main advantages of the methods._|_KOHMAKMHa 0co6a
Contact person

A 3abesneyeHHs (DyHKLOHyBaHHA KOMOIHOBAHWUX CUCTEM A The main advantages of methods and algorithms of functioning of
HaBirauii Ta HaBe[EHHs B yMOBaX anpiopHoi combined systems of navigation and guidance in conditions ofa !
HEBU3HAYEHOCTI  LLOJI0 CTaHY MOBEPXHI Bi3yBaHHS:; Phrlorl un_ct)erlrttaln]}y regar_dlngftﬂge_ste;te of tge slurfacetaght; COTHIKOB OJIEKCAH[P Muxannosu4
A MOXMNMWBICTb ONEpaTUBHOrO MepennaHyBaHHs TpaekTopil 4 the possibility of rapid aircraft trajectory redevelopment; i
nonboty NA; P . i e & opportunity in real time to train R; b . LLOKTOp TEXHIYHIX HayK, Npogecop
L MOKMBICTb B peanbHoMy maclutabi vacy aaiiicHiosaty 4 providing the necessary accuracy characteristics under different SOTNIKOV ALEXSANDER
ni%romBKy ES; - influences Doctor of Technical'Sciences, Professor
A 3a0e3neyeHHs MOTPIBHMX TOYHOCHMX XapaKTepUCTUK B
YMOBaX Pi3HVX BNAMBIB. (+38 095) 118 20 98

e-mail: alexsot@ukr.ne



mailto:alexsot@ukr.ne

MeToau 3axucTy niTanbHUX anapat

IB Ta IX pagioenekTPoOHHMUX 3aco0iB

BiA CUCTEM BUAABNEHHSA Ta NOTY)XXHOTrO €NEKTPOMArHiTHOro BUNPOMIHIOBaHHS

Methods of protection of aircrafts and their systems of electronic
means of detection and powerful electromagnetic radiation

Onuc (oco6.ausocmi) memodie

A [Mapatoya EMX nepLuoto Ha CBOEMY LUNSXY 3yCTpIYaE iOHI30BaHMIA MOBITPSHMIA LLAp, WO Npunsrae 4O HaniBnpoBiAHUKOBOTO
Lapy mMaTepiany NOKPUTTA, kWA BUHUKAE 33 PaXyHOK Sk HAHECEHMX Ha 110r0 NOBEPXHIO pafoaKTUBHUX NNAM, TaK i 3@ paxyHOoK
BUMiTAK0YMX 3 HbOTO O — HaCTOK, BUKMMKaHIX pafiois0TONHUMM BKIto4eHHsMM. Lii xepena ioHisaLyii nprBoasTh A0 CTBOPEHHS
CaMOy3roKeHOI YaCTIHI MOKPUTTS 3@ PaXyHOK MNaBHOTO 3MEHLLEHHS B Mipy BiAnaneHHs Big HbOro KOHLEHTPaLyi 3apsmKeHnX

YaCTOK, LU0 Y CBOIO Yepry 3abeaneunTb 3HWKEHHS BinOMTTS nagatouux Ha nokputts EMX. Kpim Toro, BoHu € mxepenamu
MoavdikaLlii NoBITPSHOMO cepeAoBuLLa, Lo BeanocepeaHb0 Npunsrae Ao HaNiBMNPOBIAHWKOBOTO LUapy, 3@ paxyHOK CTBOPEHHS
B Hill HEPIBHOBAXHOTO CTaHy ENeKTPOHHOI MifcUCTEMM MOBITPSHOTO CEpefoBuLLa, WO MpUBOAUTL A0 30iNMbLUEHHS
roruHatoyux iiactueoctein KMPB y Linomy. HanisnposigHukosi wapy KMPB, KinbKiCTb, kX BU3Ha4aeTbCst sk BAMOramm 0
BifibMBat0kX BNaCTUBOCTEN, TaK i BUMOraMu A0 MacorabapuTHUX XxapakTepuCcTUK NOKpUTTS, 3abeanevytoTb poboTy NoKpUTTS B
PisHIX YacTOTHUX:MiAAIAaNA30HaX 33 PaxyHOK BUKOPUCTaHHS Pafioi30TOMHNX BKIOYEHD i3 PI3HO MO BEMUYMHI aKTUBHICTO, LLO
BU3HaYae Sk ‘UKCMO- TPEKiB- 0= YaCTOK, TaK i MaKpOCKOMiYHi BMacTMBOCTI TBEPAOTIMbHOI Mnasmu (LWiMbHICTb YacTok,
€NeKTPOTIPOBIAHICTS, TENAONPOBIAHICTb i T.4.)y3A0BX TpekiB. [oHi3aLyis aTOMIB PEYOBWHI MOKPUTTS Y3A0BX TPEKIB NPUBOANTDL
A0 CTBOPEHHS :HEOAHOPIAHOCTI B IMAYMbCHOMY MpOCTOPi, OBMEXeHOMy po3Mmipami HamiBMpOBIAHWKOBUX LLAPIB, i, Sk
HaCHiA0K, A0 YTBOPEHHS HEPIBHOBAXKHOO CTaHY eNEKTPOHHOI NACUCTEMM, LLO MOXe NPUBECTU 10 iCTOTHOTO 36iMbLUEHHS!
3aracanHsi EMX.y nokpuTTi. Tpekw a= YacTok CTBOPHIOTb HeCTaLiOHAPHY CTPYKTYPY MPOBIAHOCTI, ka NPUBOANTb 0
poscitoBaHHst EMX. Okpim Toro, 4o poacitoBaHHs EMX npusoasTh cami paiois0TONHi BKMIOYEHHS, 3a PaxyHOK siKiX Mpi

5 9 KOHLeHTpaLi 6ins nopory npoTikaHHs BUHWKAIOTb HEMiHiAHI BNacTMBOCTI MPOBIAHOCTI.

Enul

'

Taay3i eukopucmanHsa memodie

A ManonomiTHi JIA B LUMPOKOMY 4aCTOTHOMY [ianasoHi;
A aHTEeHHi cucTtemu 3 Manum piBHeM OOKOBKX
MEentocTKIB;

A papioenekTpoHHi  3acobm Ta  aBTOMATU30BaHi
CUCTEMMW YMNpPaBriHHS, WO 3aCTOCOBYKTHLCA YMOBaX
BMNNIMBY MOTYXHOFO €NEeKTPOMarHiTHOro
BUMNPOMIHIOBaHHS.

Fields of use of methods

A inconspicuous aircrafts in a wide range frequency;

A antenna systems with low side lobe;

A radio equipment and automated control systems
used in the conditions of influence of powerful
electromagnetic radiation.
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The structure of composite material
with radioisotopes inclusions
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Description (features) methods

A A falling EMW first meets an ionised air balloon that is adjusted to the semiconducting balloon of the surface coating, which is due to
surface deposited radioactive spots, and to departing a - particles caused by radioisotope inclusions. These sources of ionization
lead to the creation of self-consistent coverage due to a gradual decrease of distanced charged particles, which in turn will provide
reduction of the surface falling EMW reflection. Besides, they are modification sources of air environment, directly adjusted to the
semiconducting balloon by creating a non-equilibrium state of electronic airspace subsystem, resulting in increased absorption
properties of Radio isotope contents (RIC) in general. Semiconducting RIC balloons, the amount of which is defined by the
requirements for reflective properties and characteristics required to cover the overall dimensions, provide covering in different
frequency sub-bands due to the use of radioisotope inclusions of varying magnitude activity that determines a number of tracks as
o- particles and macroscopic properties of solid-state plasma (particle density, electrical conductivity, thermal conductivity, etc.)
along the tracks. lonisation of atoms substance coverage along the tracks leads to the creation of heterogeneity in momentum space,
limited by the size of semiconducting balloons, and, consequently, to the formation of non-equilibrium state of electronic subsystems,
which can lead to a substantial increase in the attenuation of the EMW coating. Tracks of a- particles create a non-stationary
conducting structure, which leads to the dispersal of the EMW. Moreover, radioisotope inclusions lead to the dispersal themselves
by which concentrating on the nearing percolation threshold appear nonlinear properties of conductivity.
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Examples of practical TonoeHi ny6aikayii o
results Main publications

= A OpakTanbHblil aHanua npoLeccoB, CTPYKTYp 1 curHanos. MoHorpadwst / Mog peg.
“‘d [TaweHko P.3. [ XapbkoB: Oko Mepcnektuea, 2006. - 348 c.

A CotHukoB A.M..KoHsxun [.®., Knesey C.M. OBecneyeHne pammomnokaLMoHHOM
3axuct pagioenekTpoHHX 3acobis J1A B CKPBITHOCTM BOOPYEHWS! 1 BOBHHOM TEXHUKIA C MOMOLLbH0 hpaKTaribHbIX MOKPbLITUNA.

1NeBog MOTY)XHOTO EMEKTPOMArHITHOrO 30ipH1K HaykoBuX npaLib XBY .— X: XBY, 2002.— Bun. 5(43). - C.48-53.
paaicisoTon BUMPOMIHIOBaHHS A CotHukoB AM., KoHsixun I.®., Peibanka I.B., KoHoHeHko C.M., Knenukos B.9.,
JintBuHeHko B.B., HoeukoB B.E. OCOBEHHOCTW 3MEKTPOAMHAMUYECKUX CBOWCTB
JOBIHWUM ra3 p onbia | x i (hpaKTanbHbIX KOMMO3UTHbIX MaTepUarnoB ¢ -paanoakTUBHbIMU. Cuctemu o6pobku

rotection of aircraft electronic means from iHchopmayi.—X.: HAHY,MTAHM, XBY, 2002.~ Bun.6(22). - C.142-154

powerful electromagnetic radiation. 4 CotHukoB AM., Komsxun [.®., Menawenko AO., Benumo B.B. OueHka
MaKpOCKOMMHYECKVX MapaMeTpoB TBEpAOTENsHOM NnasMsl B NOMYNPOBOAHMKE.
10000 T Edpextvera nnouF poaciroaaHﬂu.prnaT%T paKeTu 8M202T§lw2|g 1.o6po6|<w iHopmauii— X: HAHY,MIAHM, XBY, 2002.- Bun.1(17). -
‘?gg 710 - Ha wacrori 37,5 [T npy kyri wicus 90°. 4 CotHukoB A.M., HoBukoB B.E. HepaBHoBecHas TepMOAMHAMMYecKas Mopenb
N . . . g pafvoM30TONHbIX MOKPBITUA W [pO6HbIE OBOBLLEHUS KMHETUYECKOTO YpaBHEHMS
1? 1 AV [\{\M{AUMU vy {{} IV, L n[n A WA W’;{l LTZ?E[EZ&?’%?Q?SGPH?:: gecgﬂ;feglfss;fce o NeHappa-banecky ¢ yyeTom penakcauuu notoka. MogentoBaHHs Ta iHpopmaLliitHi

v d K TN W TexHonorii— K.: HAHY, IHcTuTyT npobrnem MopemnioBaHHs B eHepreTuui im.
o8 WWJ V71N “v 1w I".E.MyxoBa, 2004.— Bun. 25 - C.224-229.

[} N CothukoB A.M., KpacHowanka W.B., Taspunos A.b. Metog cHwkeHns
;001 pafvMoMeTpuyeckon  HabmiogaemMocT  Ha3eMHbIX  ManopasMepHbiX  OBBEKTOB.
s S £212,8+12 p=1+0 Cuctemn 06pobkm iHdhopmalii. — X.: XY MC, 2005. — Bun.1. - C. 169-1 74.

é% i 4 CotHukoB A.M. MexaHu3Mbl ynpaBreHusi SneKTpotM3M4eckuMi CBOICTBAMU U
NPUHLUMNBL NOCTPOEHUS WNUPOKOANANA3OHHBIX KOMMNO3UTHBIX
matepuaroB.MogentoBaHHs Ta iHopmaLinHi  TexHonorii.—K.: HAHY, IHcTuTyT

100 iRy npobnem MoaentoBaHHs B eHepreTuuiim. I".E. Myxosa, 2005.— Bun. 33.— C.160-164.

9 S ) y 4 CotHukoB A.M. OuiHKa 3HWKEHHS WMOBIPHOCTI MpaBWUMbHOI Nokanisavii 06 ekTy

! v—d L‘L T~ A Ecbexriera nowa poscitoanHs KpMﬂaoTOI pakeTu KOPENsLiiHO-eKCTPEMArnbHO — CUCTEMOKD  MPU  BUKOPUCTAHHI  KOMMO3UTHUX

| 0.1 1 7 A&ﬂ 7, M Ha yactori 10 [Ty npu kyti micug 90° pagioi3oTonHuX NokpuTb. CUCTEMM O3BPOEHHS i BiiCbKOBOI TexHiku. HaykoBuit
Bsie : ) St xypHan. — X.: XY MC. —2006. — Ne 2(6). - C.107-111.

Byt ™ b4 The effective area of dispersal of cruise missile 4 Corthukos A.M. OnpeaeneHne BAUSHIS HECTALWOHAPHON CTPYKTYPbI MPOBOANMOCTH

60 sootor e [ - ata frequency of 10 GHz at the angle of place 90° Ha OTpakalmlye CBOMCTBA KOMMOUTHUX ~PajMOM30TOMHBIX MaTepuaros.
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120 120 120 ABMaLIMOHHO-KOCMUYECKas TEXHUKA 1 TEXHONOrMW. HaykoBO-TeXHi4HNI XypHan. — X.:
XAl, 2006. — Ne 4 (11). - C.110-114.

To106Hi nepegazu memodie  The main advantages of the methods | KoHMAKmMHa 0co6a
Contact person

A 3abe3neyeHHss HEMOMITHOCTI O6'EKTIB B LUMPOKOMY A ensuring the invisibility of objects in a wide frequency

YyacTOTHOMYAiana3oHiNpPM He3HAYHUX range at low mass and size characteristics of coverage; .
MaCOFaﬁapVITHVI);( XapakTepucTuKax NoKpUTTS; 4 providing little switching time; COTHIKOB ONEKCAHAP Muxainosuy

A 3abe3neyeHHs Manoro Yyacy nepeMukaHH; A the ability to maintain the level of pulse power for two to [OKTOP TEXHIYHWX HaYK, pothecop

A 3AaTHiCTb BUTPUMYBATU PiBEHb iMMYNbCHOT three orders of magnitude greater protection of SOTNIKOV ALEXSANDER |
MOTYXHOCTI Ha [fBa-Tpu nopsagka Oinbwe semiconductor devices. |

Doctor of Technical Sciences, Professor
(+38 095) 118 20 98
e-mail: alexsot@ukr.ne

HaniBNPOBIAHWNKOBMUX 3aXUCHUX MPUCTPOIB.
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TeopeTUyHi Ta eKcnepuMeHTanbHi JOCNIAXEeHHA B rany3i HaHoTpudonoril

Theoretical and experimental research in the field of nanotribology

Onuc (oyHdameHmaabHO20 piwieHHS

TexXHOIOris MPOrpaMHOTO HABaHTAKCHHS

Problem fundamental solving description

N P e e ey A PospobrieHa TeopeTyHa Mogenb nepesogy TpubocKUcTeM 40 yMOBW aHOMarbHO A Problem fundamental solving description of frictionand wear-out in tribology
fimi WJ | STP Baoa tpuGocrcreva HM3bKOrO TEpTs Ta 3HOWYBaHHS. [ucunaujii eHeprii BinbysaeTbca 3a kaHamom 4 Theywere designed the theoretical model of tribosystems transferring up to the condition
e oG, W Pag hn 6'\7érnr" H 00 H N, XBWIbOBOT CKMaAoBOl Ui TepTS, sika (opMye Ha NOBEPXHI PO3AINY KIHETUYHE of anomalous low friction and wear-out that occurs due to the energy dissipation using
equas the relaxati >Z stability fimit) ..|J S H  HaHorone, CKnafoBuMW SIKOTO MPW @HOMaIbHO HU3bKOMY TepTi € mpouecu the wave component of friction force that forms  the kinetic nanopore on the section
S vl i w0 oo f o 2% m  AUcUnaLii Ta aHTugvennadi, Wwo ayTb 3 NOFMUHAHHAM Ta BUAINEHHSM eHepril, 3a surface. Upon anomalous low friction condition the processes of energy dissipation and
'Loading J" 7 aHalorieto eK30TePMIYHOI0 11 éHROTEPMIYHOK0 PEaKLAMM B XiMii. . . antidissipation coming from the absorption and release of energy are similar exothermic
/ iy 1 sof 005 i —teeh 50 A QCKINIbKN B PE3YTbTATi KOHTAKTHOI B3aEMO! ifieasbHO MPYXKHUX MIKDOBUCTYMIB and endothermic reactions in chemistry.
o tage"‘ofw" l Hndsebeof I_|J’,” T hopMyeTbCsi XBUNA Hanpyr, sika Gepe y4acTb Y npoteci Aucunalii exeprii, Lo As aresultof perfectly elastic micro short — wavelength pattern cross impact, the waves
165G ' feEding | 0109 f *  MigBOANTLCS 30BHI, TOFKInbkcha OL/HKa i TepTs 3 ypaxyBaHHAM XBUMbOBOI voltage form and involve in process of energy dissipation running outside, the friction
1 ) . I -/ , . CknaposoicunuTepts Fu Gyne marvi Takmi BANAL: Fr =Fa +Fa - Fu. force quantification taking into account the wave component of the friction force  will look
- 2 o - —l A XBunboBa cknapfosa cunu TepTs F, B yMoBax aHOManbHOro HU3bKOro TepTs Ta like this: force Fv willlook like this: Fi =F, + F, — F,
RSBl TpHOCHC TeMi B pescst 3HOLUYBAHHS € TUM «EHTPOMIMHUM HACOCOMY, kU YaCTUHY 30BHILLHBOTO TEPTS The wave component of the friction force Fwin conditions of anomalous low friction and
. T T T ST N .Fa + Fq, L0 HE KOMMEHCYETLCA, NEPEBOANTD Y BHYTPILUHE TEPTS. wear- out is the "antroponim pump", which is a part of the external friction Fa + Fq, which is
% s = " A TeopeTnyHa Mofdenb OTpuMarna excrepuMeHTanbHe MiATBepmKEHHs nicns not compensated, translates to intemal friction. w .
- ] PO3DOBKA MeETORA BUMIDIOBAHHA HAHO3HOLLYBaHHS! (peecTpaLlii 3HOLIYBaHHS B A theoretical model has received experimental confirmation afterward the the
et J_:,; A = peanbHOMy Yaci nicns BiAQNEHHs NepLUOi YaCTUHKN). measurement method nanotechology (registration of wear out in real time after the
il vd h( =7 A [laHnit HaykoBUiA HampsMOK € (hyHameHTarnbHvM B Haywi TpuGonoria i fae separation of the first particles) was developed.
7 Vi MOXTMBICTb CPOPMYIIIOBATU HAYKOBI pexoMeHAaLlii Y CTBOPEHHI reTeporeHHnx This researching area is a fundamental point in the science of tribology and provides an
Vi Y| Tomem maTepianis, 6araTollapoBMX MOKPUTTIB, WO [03BONSE 36iMbLMTA pecypc opportunity to formulate scientific advice in order to create heterogeneous materials,
20 00 50 A .ol
4 \ \ TpuboCHCTEM B IECATKM | COTHI pasiB. multilayer coatings that allows to increasing the resource of tribosystems in the tens and
ok Lt hundreds of times.

Fields of use

OcobnmBocTi thi3nKko-MexaHiYHmX
BNACTUBOCTEN NOBEPXHEBOTO Lapy

Features physical and mechanical
properties of the surface layer

Tany3i sukopucmaHHs

A Po3pobka mporpam npunpavioBaHHs pisHOMaHITHUX TpubocucTeM Ans nepesopy ix A Programs running- in development of different tribosystems to H
B PEXVM aHOMaIbHO-HU3bKOrO TEPTS Ta 3HOLLYBAHHS; their transferring to the mode of anomalously-low friction and iy
& Pospobka TexHomorii ¢hiHiwHOI 06pobku Ans cTamb-bpoH3a, IO  LUMPOKO wear-out; I'Mla
BMKOPUCTOBYETbCA B arperatobydyBaHHi  CheLjianbHiM — iHCTPYMEHTOM 3 A Finishing- out of technology development of steel-bronze that is 8
BMKOPUCTaHHS MiHepany rpyni amditonis. TexHomoris o3Bonse peanisyatn widely used in agregate building with special tool of a mineral Tt
MPVHLMIY @HOMANbHO H3LKOMY TEPTi Ta 3HOLLIYBaHHI; group amphiboles. The technology allows to realize anomalously \?\ B [ a ojo rporpaMioro
! A CTBOpEHHs amapaTHuX Ta MPOrpamMHMX 3acobiB aBTOMATWU30BaHOI CUCTEMM low friction and wear-out principeles; 6J.g N e
TpuboaiarHocTuky 3i 36opy, 36epexeHHs, onepaTiBHOi 06pobku iHdopmaLi npu A Creating the tribotek automated hardware and software system % N
BUNpoOyBaHHi TPMBOCMCTEM B YMOBaX HaHO3HOLLYBAHHS; to collect,storage and upgrade information on tribosystems AN
A Po3pobka pekomeHaaLiit LLoA0 TOBLUMHM, (hi3KO-MeXaHi4HMX BMacTMBOCTEN Ta testing in nanotechology terms; A B
CTPYKTYpHOi  opranisauii  LwapiB  iOHHO-NNa3MoBNX  GaraToKOMMOHEHTHIX A Recommendations developments in regards on thickness,
BaraToLLapoByx NOKPUTTIB, BUKOPUCTaHHS sikux 3abe3neyye HaHO3HOCHUI PeXuM physical and mechanical properties, structural organization of 2 Basosa 1puGocuciema
TepTs ANs peanbHux TpubocucTem. layer of ion-plasma multilayer multicomponent coatings, that
using provides nano wear -out friction for real tribosystems.
0 100 150 200 L, Mmxm

Bijcranb Biji IOBEpXHi TepTst




AxycTuKo-eMiCinHMi METOR KOHTPOMIO HAHO3HOLYBAHHA
Acoustic emission method of control nanotechology

2
nmexp -[(i +8u2'yR26—k, |
f't bj‘

. ne W- ycepedHeHa MOTYXHICTb aKyCTMYHOI eMmicii; sn —
KOHLIEHTPALii OCLNNATOPIB; 1 — YACTUHA MOTOKY aKyCTUYHOMO
BUMPOMIHIOBAHHS, SIka [0CArae  30BHILUHIO  MOBEPXHIO
Tpubocuctemu; b — nonepeyHuii posmip ocuunstopa; fk—
koediLlieHT PopMU; v — NEPEMILLEHHS MOBEPXOHb TEPTS.

W=

h — the portion of the stream of acoustic radiation that reaches the outer surface of

tribosystem; b — the transverse dimension of the oscillator; fk — the shape factor; n — the

displacement of the friction surfaces

Po3po6ika TexHonoriit reTeporeHHX Marepianis, o NPaLoloTh 3a
MPUHLMNAMI XBUNLOBOTO TEPTA
Development of technologies of heterogeneous materials,
that work according to the principles of the wave friction.
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los108HI iepesde memodis

>

Jvcunavist 30BHILLHBOI eHeprii, sika NigBoANTLCS A0 TPUGOCUCTEMM NpK
aHOMarbHO HW3bkoMy TepTi BiAOyBaeTbCs 3a ABOMA CKNagoBUMK
MOMEKyNApHO-MEXaHIYHOi i  XBMIbOBOI. YMOBamMu nepexogy €
bopMyBaHHS B MOBEPXHEBOMY Luapi enemeHTiB  TpubocucTemmn
MO3WTMBHOTO rpafieHTa TBEPAOCTi 3a rMubuHoto. B ymoBax aHomansHO
HW3bKOTO TepTS AOCArAETbCS PIBHICTb MK MOMEKYNSAPHO-MEXaHIYHOH i
XBUMBOBOIO CKIaI0BOI0;

BMBYEHHS ~ 0cobmmBocTeil  (hOpMyBaHHS i (Di3VKO-MEXaHiYHMX
BNacTUBOCTEN MOBEPXHEBOrO LUapy NMpW nepesoi Tpubocuctemu Ao
@HOManbHO HI3BKOTO TEPTS Ta 3HOLLYBAHHS ;

KOHCTPYI0BAHHS OBEPXHEBOTO LLIAPY TPUBOCHCTEM LUNAXOM HAHECEHHS
GaraToLuapoByX 3HOCOCTIIKMX NOKPUTTIB;

>

>

A CTBOPEHHS reTEPOreHHNX MaTepianis, Lo NpaLolTb 3a MPUHLMNaMN
XBUIbOBOrO TEPTS;

A KapovHanbHe MifBMLIEHHs pecypcy B arperatis B aBia Ta
[ABUTyHOBYyBaHHi.

where W - the averaged power of acoustic emission; sn— the concentration of oscillators;

LUngxu pocsirHeHHs

Examples of practical
results
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The main advantages of the method

A of external energy dissipation that is fed to the tribosystem with
abnormally low friction and is made of two molecular-mechanical
components and wave. On condition that transferring makes a layer
surface of tribosystem positive hardness gradient element pursuant to
depth. Upon the conditions of abnormally low friction the equality
between molecular and mechanical wave component is achieved.

A studying of formation peculiarities and physical-mechanical properties
of surface layer with tribosystem up to abnormally low friction and wear-
out;

A the surface layer creating of tribosystems with multilayer wear-resistant
coatings applying;

A heterogeneous materials creation that use wave friction;

A radically increase resource of units in aircraft and engine- building.
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PO3BUTOK eNEKTPOANHAMIYHOI Teopil pO3CiAHHSA
B iHTepecax 36ponHux Cun YKpainu

Progress in electromagnetic scattering theory
in the interests of Armed Forces of Ukraine

A Po3pobneHi BICOKOYACTOTHI METoaM ANs po3paxyHKy ‘

Onuc (oco6.1usocmi) memodie

Hanpamku po3BMTKY eneKkTpogMHamiuHoi Teopii pO3CiAHHA |

XapaKTepUCTUK PO3CIAHHA OB'eKTIB CknagHOi hopmm (3i T T

3MiamaMn NMOBEPXHi), Ky pO3TaLlOBaHi Yy BiNnbHOMY Brop pomi Enextpopmnamiuna

npocTopi Ta nobnudy Mexi noginy 4BOX CepesoBuLL. P AHUX uinei Teopis aHTeH

[oBiTpsHI Ta Ha3eMHi 00'eKTM MOXYTb BYTU igeanbHO

ﬂpO.BlﬂHVIMVI, B O H IR BKpMTl{IMM Bucoxloqacrorni Nlleronu Poaf:imu-m Fl,oc:fimxeuuﬂ

paﬂ,lOﬂOFHMHa}O"lVlMM ﬂprMTTﬂMM, .860 MOBHICTIO (acumnToTHuUHI) PO3paxyHKy Ha expaHax] HanpasneHux

BMKOHAHMMUKU 3 KOMMO3UTIB. Ha OCHOBI I'IOBerHeBI/IX MeToaAu PO3PaXyHKY ob6’exTiB KiHUeBoi BIIACTUBOCTEMN

iHTErpanbHuUX piBHAHb 3aNpoONOHOBaHI MeTOAK poamiy P HeHux | | 7 PKanLHUX aHTeH
ob6’ekTiB p ipi Y NPUCYTHOCTI

po3paxyHKy pO3CiSHHSA igeaNlbHO NPOBIAHMX Ta

wapy onapgis

AieneKkTpUYHMX 06'eKTIB PENEIBCbKMX Ta PE30HAHCHUX T~

po3mipiB. Takox po3pobneHi aeski MUTaHHs Teopii Ta Mositpani| H i

TEXHIKW aHTEH (PO3CISIHHA eKpaHaMu KiHLIEBOT TOBLUMHM, ob'extu | |obexrn pr——— = _
HanpaBneHi BNacTUBOCTi peIEKTOPHUX aHTEH Y oGerrm oern oG errn

MPMCYTHOCTI LWapy onagis).

T'aay3i sukopucmaHHsa Memodie

A MoxnuBiCTb OTpMMaHHS Giflbll TOYHMX OaHUX NPO BTOPWHHE
BUMPOMIHIOBaHHSI MOBITPSHUX Ta Ha3eMHMX O6'eKTiB CKnagHoi
opMK Y MOPIBHSHHI 3 BIGOMUMY METOAaMM PO3PaxXyHKy .

A BpaxyBaHHs HasiBHOCTI pafionornvHaYmMx MOKpPUTb Ha
MOBEPXHi CKMagHWX pagionokauiiiHux 06'ekTiB Ta OTpUMaHHS
X BMIUBY Ha XapaKTEPUCTUKN PO3CISIHHS.

4 OuiHIOBaHHS BHECKY MeTaneBUX, AieNeKTPUYHUX Ta
KOMMO3UTHUX €NEeMEHTIB KOHCTPYKLiN [0 BTOPUHHOIO
BUMPOMIHIOBaHHS paginokauiiHix 06'eKTiB 3 ypaxyBaHHsIM ixX
B3aeMogii.

BepToniTtHa
TexHika

06’cKkTn 3i CKNagHoOIO eneKTpoauMHaMiuHoOIO cTpyKTypoio (BIJIA,
aepopauHaMivHi Lini 3 aHTeHUMMU cucTemamm nip obrikauem)

Fields of use of methods

4 The possibility to get more accuracy data about scattering
characteristics for aerial and ground radar objects with
complex shape in comparing with known calculation methods.

4 Accounting presence of radar absorbing coating on surface of
radar objects with complex shape and obtaining its effect for
object scattering characteristics.

4 Estimation of contribution and interaction accounting of metal,
dielectric and composite construction parts for scattering
characteristics of radar objects.

Description (features) methods

A High frequency numerical methods for calculating radar

scattering from complex shape objects (with surface
breaks), placed in free space and above the ground
interface are presented. Aerial and ground objects can be
perfectly electrically conducting, wholly or partly covered
with radar absorbing materials, or can be fully composite.
Numerical methods, based on surface integral equations for
scattering by perfectly electrically conducting and dielectric
objects of Rayleigh or resonance sizes, are proposed. In
addition, some problems of antenna theory and engineering
(scattering by screens with finite thickness, directional
properties of reflector antenna in presence of precipitation
layer) are developed.

| Progress directions in electromagnetic scattering theory |

1
cattering characteristics ectrodynamic
of radar objects theory of antennas
1

{

High-frequency Calculation Scattering esearch of
(asymptotycal) methods directional
calculation for objects of [[Screens with properties of
methods resonén‘f- sizes finite reflector antenna
for Iar_ge-smed thickness in presence of
objects P
precipitation layer
e Ground
objects objects

Subsurface

-Helicopters

ic structure (UAVs, aerial objects with
bjects with corner reflectors)
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Examples of practical

resuits

Accounting smooth and edge
scatterers and antennas

FEMINH

A KNz

Global Hawk

Dielectric
parts

Mines in ground,{,"'

S$S-26 Stone

A Mpu imiTauinHomy MopentoBaHHI MYHKUIOHYBaHHS OilOYUX 4
pagfionokauinH1x CTaHLin
4 OUiHIOBaHHA XapaKTepUCTVK BUSBMEHHS Ail0unX padionokauiiHux

radars.

I‘wmem ne i eeaeu Memoale The main advantages of the methods

4 OUiHIOBaHHSI XapaKTEPUCTUK PO3CISIHHS MOBITPSAHUX, HA3EMHUX Ta 4
nianoBepXHEBMX pafionokauiiHix OB'EKTIB y Pi3HWX YaCTOTHUX
fianasoHax ONpOMiHEHHS.

A [Mpun po3pobui pekomeHaauUin Ta MPOMO3WLIMA LIOAO 3MEHLUEHHS 4
papionoKauinHol NMOMITHOCTI MOBITPSAHOI Ta Ha3eMHOI TeXHiku, a
TakoX anroputMmiB BUSIBMIEHHS Ta pO3Mi3HaBaHHA BigNOBIgHWUX

Scattering characteristics estimation for aerial, ground
and subsurface radar objects in various frequency
ranges of sounding.
In recommendation and proposition development for
reducing radar visibility of aerial and ground objects,
and in detection and recognition algorithms for such
objects.

In computational modeling of operating real radars.

4 Detection characteristics estimation of real and future

T'on06HI nyoaikayii

A Ou3nYeckne OCHOBbI AnanasoHHbIX TexHonoruin tuna "Crenc'/ Macanos
C.A., Poixak A.B., Cyxapesckuit O.W., LWkunb B.M. — Cankr-lNeTepbypr:
BUKY um. A.®. Moxarickoro, 1999. —163c.

A QyHOamMeHTanbHble ¥ NpUKNagHble 3afayn Teopun paccesHus
anekTpomarHuTHbIx BonH / Cupenko FO.K., Cyxapesckuit /.B., Cyxapesckuit
O.W., Awmra H.M.; nog per. Cupenko K.K. — Xapbkos: Kpok, 2000 — 344c.

A Sukharevsky O.1., Gorelyshev S.A., Vasilets V.A., Muzychenko A.V., “Pulse
signal scattering from perfectly conducting complex object located near
uniform half-space,” Progress in electromagnetic research, PIER 29, pp.
169-185, 2000.

A Sukharevsky O.l., Kukobko S.V., Sazonov A.Z. Volume integral equation
analisys of two-dimensional radome with a sharp nose. // I[EEE Trans.
Antennas Propagat.-2005.-Vol.54 #4.-P.1500-1506.

A PaccesiHue 3eKTPOMarHUTHbIX BOMH BO3AYLWHbLIMW W HA3EMHbIMU
papuonokauuoHHbiMin obbektammn / O.M. Cyxapesckui, B.A. Bacuned,
C.B. Heuuraiino, [u ap.]; nog pea. O.U.Cyxapesckoro. — Xapbko: XYTIC,
2009.-468c.

A Ultrawideband radar: application and design / edited by James D.Taylor.
Chapter UWB Pulse Backscattering from Objects Located near Uniform
Half-Space / O.l.Sukharevsky, S.A.Gorelyshev, V.A.Vasilets — New York:
CRC Press- 2012 - 520p.

A Sukharevsky O.l., Vasilets V.A. Mathematical Modeling of Radar Range
Praofiles of Aerial Objects. // Radioelectronics and Communications Systems
-2013. Vol. 56, No 11.-P. 503-512.

A Elrctromagnetic wave scattering by aerial and ground radar objects. Edited
by Oleg I. Sukharevsky. — CRC Press. Boca Raton, London, NY, 2014. —
337p.

A Sukharevsky O.1., Vasilets V.A., Zalevskiy G.S., Nechitaylo S.V. Secondary
radiation of resonance perfectly conducting objects. // Journal of
communications technology and electronics. Springer. — 2014, Vol. 59.
No.12.-P.1321-1332.
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ABTOMaTM3aLif NpoLeciB NPUNHATTA pPilleHb WOoA0 HaBeAEeHHS
BUHWMLLYBAYIB Ha NOBITPAHI LiNi HA OCHOBI METOAIB WITYYHOrO IHTENEKTY
Automation of decision making for crews and fighter aviation units
guidance at enemy air targets based on artificial intelligence methods

Onuc (oco6.ausocmi) memodie

4 Pospobnenuit Mmetoa chopmanisauii 3aBgaHb NPUAHATTS pilleHb NPK YNpaBniHHI BUHWULLYBaYamu,
3aCHOBaHWI Ha anapaTi HeuiTKUX MHOXMH, L0 AO3BOMSE BPaxOBYBATU AMHAMIYHI BNACTMBOCTI
npeaMeTHoi obracti Ta 0CobGMMBOCTI  NOriko-aHaMITUYHOI  AisnbHOCTI  odillepa 6oioBOro
ynpaBniHHg. MeTo4 aBTOMATM30BaHOrO HaBEAEHHS! BUHULLYBAYiB Ha NOBITPSHI Lini NPOTUBHWKA
[03BOJISIE BU3HAYMTM NApaMETPX NEPEXONIIEHHS B YMOBaX HECTOXACTWUYHOI HEBM3HAYeHOCTI. Ha
OCHOBi 3anpPOMOHOBAHOMO amapaty opmanisauii po3pobneHniA METoL HEYITKOro JOriYHOro
BMBELEHHS JOL|iNMbHVX CTpaTerii 3aniaHoBaHOro NePeXonieHHs BUHULLYBaYaMm NOBITPSHOIN Liifi i3
3aCTOCYBaHHSAM CyMiCHOI mpouedypu anrebpaiuHoi anpokcumalii Ta HeuyiTkoi igeHTudikawii i
pO3pOBIEHOK CUCTEMOI BUpILLanbHUX npaBwn. MeTog i MatemaTuyHi Mogeni pechriekCMBHOTO
BWOOPY BapiaHTy Aill Npy ynpaeniHHi BUHULLYBa4aMm1 A03BOIAKOTb BCTAHOBUTY BiGHOCUHI NMOPSAKY

MiX anbTepHATUBAMM [l | BUSHAYNTY YEProBiCTb BNAMBY BUHMLLYBaYaMm MO LiNsx NpoTMoopyoi
CTOPOHM.

T'any3i eukopucmanHsa memodia

A aBTOMAaTU30BaHi CUCTEMU  yNpaBIiHHS
aBiauieto Ta [MNO;

4 cUCTEMM MIATPUMKM MPUAHATTA pilleHb
Oong ynpasniHHA nigpo3ginamun Ta
YyacTMHaMu aBiallii.

Fields of use of methods

4 automated control systems for aviation
and defence;

4 decision support system for aircraft units
control.

Description (features) methods

+ The method of formalizing decision-making tasks when managing fighters,
based on fuzzy sets that takes into account the dynamic properties of the
subject area and features logical analysis of command and control officer. The
method of automated guided fighter aircraft to enemy air targets to determine
the parameters nonstochastic interception in conditions of uncertainty. Based
on the proposed system formalize the method of fuzzy inference appropriate
strategies intended fighters intercept air targets using joint procedures
algebraic approximation and fuzzy system designed to identify and decision
rules. Methods and mathematical models of reflexive choice options when
managing fighters can establish order relations between alternatives of action
and prioritize in order to influence fighters warring parties. C
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A P03po6neva| nporpamMmHun MmoayJsib Ana cCUctem
niagTPUMKU [l_pVIVIHFITTFI pilleHb, Wo BuMAae F18 Variables Merbershi fincton ks p{olpom{s' 18
pekomMmeHgaull KoMaHaunpy npo 3acToCyBaHHA ol PP Lolg5 T

cTpaTerii nepexonneHHsa, AKa
XapakTepusyeTbCHa AOUINbHUMIN NapaMeTpamu:
METOA4 HaBedeHHsl, Ha niBcdepa ataku,
KypPCOBUM KyT, OUCTaHLiS BUXOQY HaA NOBITPAHY
LiNnb, BUCOTa aTaKW.
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O

Cornpemlon
4+ Developed software module for decision ‘
support systems, which provides the rpu v Renare
commander with recommendations of the |[|Curent Vaise S et Gicin R O X S ek
strategy interception which is characterized by |||name Remainder Name R
1 appropriate parameters: the method of|||,. - Type |
| guidance, attack hemisphere, course angle, Params [0
; air-to-air range, the height of attack. e [ 11001
Display Range [0100) | Help | Close ||
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|
|
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J T'on0eHi nepesazu memodie  The main advantages of the methods

4 3abe3neyeHHst (YHKLIOHYBaHHS CWUCTEM  YNpaBIliHHS
BMHWLLYBarbHOIO aBiallield B YMOBaX HECTOXaCTUYHOI
HEBM3HAYEHOCTi 3 BpaxyBaHHAM AUHAMIYHMX
BNACTUBOCTEN NpeaMeTHoi obnacti Ta ocobnmeocTen
noriko-aHaniTMYHoi  AisiNbHOCTI 0cid, WO npuiAMatoTb

4 Ensures the functioning of fighter aviation control
systems in nonstochastic conditions of uncertainty with
regard to the dynamic properties of the subject area and
features of logical and analytical activities of persons
who make decisions;

PiLLIeHHS; A Provides the possibility of forming appropriate
A MOXNUBICTb  (POPMyBaHHSI  [OLiMbHUX  CTpaTerii strategies of the planned fighters impact at enemy
3annaHoBaHoOro  BNAWBY — BWHMLWYBadyamn no ML targets in real time taking into account the principles of

NPOTMBHWKA B peanbHOMY MacLuTabi yacy 3 ypaxyBaHHAM reflexive control.

MPUHLMNIB peNEKCUBHOIO yNpaBniHHS.

T'on106HI nyoaikayii
Main publications

A KoMmnbloTepHO-hnanyeckoe MogenvposaHne B asmaLmn: MoHorpadis /
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A BiliCbKOBO-EKOHOMIYHUI aHani3 po3pobku, CTBOPEHHS Ta ekcrnyaTauii
cUCTEM 03OPOEHHS | BiICbKOBOI TEXHIKW: HaB4YanbHU NociGHMK / O.l.
Tumouko, O.A. lMapkywa. — X.: XIJ1BIC, 1998. — 96 c.

4 OcHoBu mobygoBun ACY CIl. YactuHa lll. OocnimxeHHs onepauii:
HaBYanbHuUi nocioHuk / O.M. MNMposopos, M.M. Bo6osun4, M.I. MMageHko,
O.A. lapkywa, B.K. Megsegnes, B.M. Pe3uos— X.: XIJ1 BI1C, 2002. —
12 @

4 Komn'toTepHi Mepexi (TexHornorii, NpoToKonM Ta MOAEeNoBaHHS):
HaBYyanbHuU nocibHuk / 1.B Py6aH, KO.B. Ctaces, C.B. dyaeHko, [.B.
CymuoB — X.: XYTIC, 2005. — 359c.

4 ObuucnioBasbHi  3acoby  aBTOMATU30BAHWX CUCTEM  YNpaBmniHHS
Biicbkamu: HaBYanbHuUK nocibHuk / |.B. Py6aH, tO.B. Craces, C.B.
CwmensikoB, B.l. Hisienko, C.B. OyaeHko, O.B. Cymuos— X. XYIC. —
2006. — 120c.

4 ObyucntoBarnbHi 3acobu asiauiHMX 3acobis: nigpyyHuk / [.B. PybaH,
l0.B. Craces, C.B. Cmenskos, H0.B. CraceB, M.l. HaymeHnko, C.B.
Oypenko, [1.B. Cymuos— X. XYTC. —2006. — 310c.

4 ®pomnoB O.l. TexHiuHi 3acobu nepepadi Ta NpuitomMy pPo3BidyBanbHOI
iHcpopmauii: HaB4anbHuin nocidHuk / O.1. ®ponos, C.B. YopHun,— X.:
XYTC, 2007. — 136 c.

A TeopeTu4Hi OCHOBM aBTOMaTM3alii npoueciB BUPOONeHHs pilleHb B
cuctemax ynpaeniHHs MoBiTpsiHx Cun: HaB4anbHWM NocibHWK / O.A.
AnekcaHgpos, [.E. [iByxrnaeos, |.0. PomaHeHko. — X.: XYT1C, 2010. —
172 c.

4 Jloces O.l. OcHoBu Teopii nepedayi iHMOpMaLii B aBTOMaT130BaHNX
cuctemax ynpaeniHHS [MoBiTpsiHMX Cun:HaBYanbHuii nocibHuk / HO.I.
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4 YopHuni C.B. ObGpobka i nepemava posBigyBanbHOi iHbopmauii B
KOMMMeKcax MoBITPSAHOI pOo3BiAkW: HaByanbHui nocioHnk / C.B.
YopHui,— X.: XYTC, 2010. — 12 c.




MeToau Ta anropuTMu pPO3ni3HaBaHHA Ta

knacudikauia 00'ekTiB NOBITPAHOI PO3BIAKH
Methods and algorithms for recognition and
classification of aerial reconnaissance objects

Onuc (oco6.ausocmi) memodie

Description (features) methods

+ MeTog BMW3HAYEHHS MHOXMWHW HaWBaXXNUBIWLMX O3HaK Ang + The method of determining the set of the most important features to

pewmndpyBaHHA 00'ekTiB 6a3yeTbCsl HA AOCBIdi i 3HAHHSIX OCIO, WO
npurMatoTb pileHHA. OCHOBOK npouecy AelmdpyBaHHS € BUAOINEHHSA
Ha aepO3HiMKY MHOXMHM O3HAK i MOPIBHSAHHS TX 3HAY€Hb 3 eTaNOHHNUMU,
LLIO POPMYHOTHCHA NOCTAHOBKOK Ta 0O6POBKO0 pe3ynbTaTiB eKCnepTuan.

| BBedeHHA HWXKHBOI MeXi Ans 3HavyeHb YHKUIT NpUHANeXHOCTI

\ [03BOJISE PO3CTABUTN O3HAKM B NOPSOKY 3MEHLLEHHS TX BaXKMUBOCTI.
MeTog aBTOMaTM30BaHOIO AelngpyBaHHA OO0'eKTiB poO3BiAKM Ha
UMdpoBUX 3HIMKaxX Yy pagioriokauinHomy, ynbTpadioneTtoBomy,
BMOAMMOMY Ta iH(ppayepBOHOMY [dianas3oHax eneKkTpoMarHiTHoOro
CNeKTpy BUMNPOMiHIOBaHHA 6a3yeTbCAd Ha MoByAoBi Ta HaBYaHHI
3ropTKOBOI HEMPOMEPEXKI.
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T'any3i sukopucmanus memodie

A CUCTEMM NOBITPSHOI PO3BIAKY;
A cucTeMM MiATPUMKW MPUAHATTS PILLUEHb HA NYHKTaX YNpaBIiHHA
';,. TaKTU4YHOTO piBI-_IFI; ; .
A MepcrneKkTUBHI aBTOMaTU30BaHi CUCTEMU YNpaBNiHHA
PO3BiayBabHOL aBiaLj€ro.

Fields of use of methods

A gerial reconnaissance syéfem method;

A decision support systems at command posts of tactical level;
anced automated control systems of surveillance aviation.

decrypt objects based on experience and knowledge of people who
make decisions. The basis of the decryption process is the selection of
aerial photographs on the set of attributes and compare them with
standard values that form the formulation and processing of
examination results. Entering the lower Ilimit for the value of
membership function allows to place signs in descending order of
importance. The method of automated decoding object exploration on
digital images in radar, ultraviolet, visible and infrared bands of the
electromagnetic radiation spectrum based on the construction and
training convolutional neural network.

: »
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Examples of practical TonoeHi ny6aikayii o
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36ponHux Cun Ykpainu. - 2012. - Ne 2. - C. 84-86

4 Kopomtok H.O. OcHoBu nobygosun ACY: nigpyynunk / H.O. Kopontok,—
X.:XYMNC, 2013.-284 c.

4 baratouinbosi KOMMIeKcu 3acobis aBToMaTm3auii NYHKTIB
ynpaeniHHSA TaKTUYHOrO Ta OMepaTMBHO-TAKTUYHOrO PiBHSA [oBITpsHUX Cwun:
HaByarnbHui nocibHuk / H.O. Koponiok, O.B. Xogny. — X.: XYTC, 2013. — 232
c.

A Taktuka pogi Bincbk [loBiTpsHMx Cwun: koHcnekt nekuin / C.I. IBaHOB,
.M. OHunyeHko, €.1. Panonos. — X.: XYINC, 2014.-332c.

4 OG'ekTM ynpaBrfiHHA aBTOMaTM30BaHWX CWUCTEM YynpaeniHHSA [ToBITPsSHMX
Cun. Y.1. O6'ekt ynpaBniHHA aBTOMATU3OBAHWUX CUCTEM YMpPaBRiHHS
papioTEXHIYHUX Ta 3EHITHWX paKeTHUX BIlCbK: HaBYanbHWA NOCIGHUK /
}OZ.B. me6os, H.O.Kopontok, C.A. OniszapeHko. — X. : XYIC, — 2014.

—244c.

A lepacumoB C. B. Metoan o6pobku BUXIOHWMX CUTHamMiB AUHAMIYHMX CUCTEM

npy BM3HaYeHHI X TexHiuyHoro ctaHy / C. B. lepacumos// Cuctemu o6pobku

A Po3pobneHi MeToan aBTOMATU30BaHOrO AeLUndpyBaHHS BUKOPUCTOBYETLCS

| ANS BUSBNEHHS Ta knacudikauii 06'ekTiB  MOBITPSHOI po3BigkM Ha

aepodotomarepianax y Mmacwrabi 4acy, 6nu3bkomMy [0 peanbHoro.

AnapaTHo-NporpamHa  peanisauis  [O03BOMISE  BMKOHyBaTM  0BPOGKY

. pO3BidyBanbHOI iHhopMaLii Ha BopTy niTanbHoOro anapary abo HaseMHoMy
— MYHKTi yNpaBiHHS.

H H H H iHdbopmalii. - 2014. - Bun. 6. - C. 31-35
P The metho.d Of al’!tomated decpdmg IS USG(Ij tO Identlfy A I'I;%nrzemgo M. A.. Cu,eHapl:lgM nigxia  po3pobku cucTemm iH‘d)opmauiﬁme
and classify objects of aerial reconnaissance at mopenein AnA iHopMaiviHoro 3abeaniedeHHs AisnbHoCTi onepatopa
aerophotomaterials on a real time scale. Hardware and G0 R Reri A, C. Llieeoniol
SOftware implementation a||0WS to perform the A OHunyeHko T1. M. AHanis MeTofiB  CKIafaHHs poslknq_,qny 3aHATb (L:u'm
. H H B . B, KOHareHHsd n NIAroTOBKU JNIbOTHOT K. Bl I BITPAHUX Cun
processing of intelligence information on board the 3oparIx Crun ¥ P TT AT TN "

aircraft or ground control station. Bepanik // Cuctemm 06pobku iHdopmalii. - 2015. - Bun. 12. - C. 199-201.

A MeTon [AelndpupoBaHUsi adpOCHWMKOB Ha OCHOBE MPU3HAKOBOTO
npoctpaHctea / C. A. Onusaperko, O. (0. JlaBpos
/I Cuctemm 06pobkm iHdopmalii. - 2015. - Bun. 1. - C. 84-87

T'ono0eHi nepeeazu memodie  The main advantages of the methods

A 3abe3neyeHHst PYHKLiOHYBaHHS CUCTEM NOBITPSHOI A The main advantages of provision method of aerial
PO3BiAKM B yMOBAX anpiopHOi HEBU3HAYEHOCTI LLY0A0 reconnaissance system functioning under the
00'€KTiB BUSIBNEHHS; conditions of expected uncertainty regarding

A MOXMMBICTb MOCTINHOTO OHOBIEHHS 6a3un eTanoHHUX detection objects;
3HAHbTAHABYaAHHAWTYYHOI3rOPTKOBOI A thepossibilityofpermanentupdatingof
HelMpoMepexi oNg aBTOMaTM30BaHOrO referenceknowledge and learning the artificial
po3nisHaBaHHs Ta knacudikallii 06'ekTiB NOBITPAHOT convolutional neuronet for automated recognition and
PO3BIKY; classification of aerial reconnaissance objects;

A 3abe3neyeHHs HeobXigHWX onepaTMBHOCTI Ta A provision of necessary effectiveness and validityof
[OCTOBIPHOCTI BMSIBNEHHS Ta knacudikauii 00'ekTiB B identification and classification of objects under the
yMOBaX LlinecnpsiMoBaHoi NpOTULAiT NPOTUBHMKA. conditions of purposeful enemy countering




[locnimKkeHHa cucTeM ynpaBniHHA, METOA0NOMYHMX OCHOB TEOPIl NPUUHATTA PillieHb

opraHamu ynpaBniHHA B YMOBaX 3pOCTaHHS HEBM3HA4YeHOCTi 0OCTaHOBKM
Research of control systems, methodological bases of the theory of making

decisions by military authority in the conditions of growth of the situation uncertainty

Onuc (oco6.1usocmi) memodie

A nobypoBaHi Ha 6asi cucTemat3alji 3aKOHOMIPHOCTEN | MPUHLMMIB MPUIHATTS PilleHb, Ha KOHLEnUii nnaHyBaHHS

CUTyaLlih Ta CUTYaLiNHOro ynpaBmiHHS;

A BpaxoBytoTb baratoBapiaHTHICTb 3amucny 6010BMX Aill Ha eTani nnaHyBaHHS 3 NOCMILOBHAM BiLOOPOM MpUAATHUX
BapiaHTIB 3a 06paHNM KPUTEPIEM Y Mipy YTOYHEHHS AaHMX 06CTaHOBKM B X0Ai 60onoBwX Ailt;

A BMKOPMCTOBYIOTb anropUTMM CTBOPEHHS Ha eTanax MigroToBku 40 6010BMX Aiit 6a3u 3HaHb Ta ii BUKOPUCTaHHS B XOAi
BeAieHHs1 BOMOBMX il ANS po3ni3HaBaHHS! 3aMUCIy il NPOTUBHUKA Ta BUOOPY 3aBYaCHO MiArOTOBMEHOrO BapiaHTa

3amucny Aiv CBOIX BilCbK (Cun) y BiAnoBiab;

A peaniayloTb KOHLeNTyarbHy MOAenb NAroTOBKY i MPUIHATTS pilleHb, Ska pO3LUMPIOE Nepersik napameTpiB onepaTuBHOI
(6onoBoi) 0bCcTaHOBKM, L0 BPaxoBYKTbCA MPW (HOPMYBaHHI YNpaBMiHCHKMX BMAMBIB, Ta LO3BONSE MOCAIAOBHO 3HWXYBATH

Ti HEBU3HAYEHICTb;

A BU3HAYEHO aAaNTUBHICTb CTPYKTYPU METOLY MPUAHATTS pilleHb A0 YMOB 0OCTAHOBKW 3 BpaXyBaHHAM HECTOXACTUYHOI
HEBW3HAYEHOCTI N0 eTanax NiaroToBKY i BeAeHHS 60MOBUX Aild.

Tany3i eukopucmannsa memodie

A cUCTEMW ynpaBriHHA BiliCbkamu (cunamm) pisHMUX
BUAIB 30POMHUX CUIT;

A aBTOMAaTM30BaHi CUCTEMMU YMPaBIiHHA BiiCbkamu
(cvnamn);

A iHbopMaUiiHO-aHaniTUYHI cuctemMu 3abesneyveHHst
NPOLECIB yNpapBniHHS.

Fields of use of methods

A Control systems of troops (forces) of different
branches of Armed Forces;

A automated control systems of troops (f_or_cesz'
4 information-analytical system of providing the control

. M processes

A they are built on the basis of systematization of regularities and
principles of making a decision, on the conception of of situation
planning and situation control;

A they take into account multi-variant approach of a project of battle actions
on the stage of planning with the successive selection of suitable variants
according to a selected criterion in the course of updating the information
of the situation during battle actions;

A they utillize the algorithms of creation of the base of knowledge on the
stages of preparation to the battle actions and its use during the battle
actions to identify the enemy action project and to choose the variant of
the own troops action project prepared beforehand in reply;

A they realize the conceptual model of preparation and making a decision,
which extends the list of parameters of operative (battle) situation, which
are taken into account while forming the influence of control, and allows
consistently to reduce its uncertainty;

A the structure of method of making a decision is adapted to the conditions
of situation taking into account an unstochastic uncertainty on the stages
of preparation and conduct of battle actions.

Description (features) methods
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A model of preparation and making a
decision for battle actions
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Examples of practical
results

Po3pobneHi meToay Ta TexHONorii NigroToBKM i NPUAHATTA PilleHb [03BONATb
BOCArTN y cepefHboMy 6nm3bko 15 % npupocty edektreHocTi MMO 3a paxyHok
NiABULLIEHHS NOBHOTY iHhOpMaLyi Ta onepaTyBHOCTI (hyHKLIOHYBaHHS
iHhopMmaLLiiHO-aHaNTM4HOI cMcTEMM 3abe3neyeHHs NpoLEeciB ynpaeniHHs 6e3
CYTTEBIX AOAATKOBUX MaTepianbHuX BUTPaT.

| —— The designed methods and technologies of preparation and making a decision
i j raxnroro pisin % make it possible to obtain about 15 % of the increase of air defence efficiency in
: T average due to the increase of information completeness and operationability of

5 [ A A e : - ; .
r ‘:’—M. — *_ functioning of the information-analytical system of providing the control
06 cxnt ynpanaise ] E ot 5 q

processes without substantial additional financial charges
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Cucresa nepexasi Goilonux koman,
npuitomy Goftosux 1omecens

T'on06Hi nepeeazu memodie  The main advantages of the methods

A BpaxoByWTb HEBU3Ha4YeHiCTb onepatuHOi  (BoioBoi)  obcTaHoBKM  nif A they take into account the uncertainty of operative (battle) situation during making a
yac MpUIHATTS pilleHb SK Ha eTani niaroToBkw, Tak i B xopi GoioBux Aiit 3 decision both on the stage of preparation and during battle actions taking into
ypaxyBaHHsIM HasiBHUX PecypCiB; account present resources;

A peanisyioTb MPOTHO3 [AWHAMikW 3MiH onepaTuBHOi (GoioBoi) o6CTaHOBKM, B A they make it possible to predict the dynamics of changes of operative (battle)
SKil1 BiliCbka (Cvmn) po3rnsAaKTLCS Y CKNaHil iepapXidHiit cuctemi; situation in which troops (forces) are considered in a complex hierarchical system;

A BMKOPUCTOBYOTb ~ DaraTokpuTepiitHMiA  aHania pesynbTatie  GoitoBux A4l 3 A they utilize the multicriterion analysis of results of battle actions with the purpose
METOI0 BU3HAYEHHS! paLjioHanbHUX BapiaHTiB 3amucny; of determination of rational variants of the project;

A BUKOPUCTOBYIOTb  CydyacHi  iH(pOpMaLiiHi  TexHonorii AN MiABULLEHHS 4 they utilize modern information technologies to increase the authenticity and
[NOCTOBIPHOCTI Ta ONEPaTUBHOCTI OAEPXKaHHS pe3ynbTaTis NPOrHOaY; operationability of receiving the results of prediction;

A metogu  3abesnevyloTb  CBOEYacHe  poO3nisHaBaHHs  3amucny  Aiid 4 these methods provide timely recognition of the project of air enemy actions and a
MOBITPSIHOrO MPOTUBHIKA Ta BUBIP paLjioHanbHoi cTpaTerii ynpaeniHHs Biicbkamm choice of rational strategy of troops ( forces) control;

(cvunamu); A they enable to carry out simultaneous estimation of the efficiency of battle

A [al0Tb  MOXNMBICTb NpoBeAeHHs OfHOYaCHOI  OL|iHKM e(beKTMBHOCTI
6oitoBoro 3aCTOCYBaHHs K NOBITPAHOTO MPOTUBHMKA, TaK | BINCbK (CVIJ'I)
I'IpOTMI'IOBITpHHOI 060p0HV| 3a6e3neqy|orb B 3afaHMX ymoBax CBOEYacHe
3MEHLLUEHHS KinbKOCTi BapiaHTiB cLeHapito PO3BUTKY 6oit0BuX il 3 nepeBipkoo
Y3romKeHoCTi ix MeTu Ans npoTUBOpYNX CTOPIH.

application of both air enemy and air defense troops (forces), provide the timely
decrease of the amount of variants of scenario of development of battle actions for
verification of co-ordination of their purpose for opposing sides in the given

conditions.
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MogentoBaHHA pednekcMBHUX NpoLeciB NPUUHATTA PilleHb
NPYU NNaHyBaHHI 3axoAiB iHPoPMaLIMHO-NCUXONOrIYHUX onepaLin
Modeling reflexive decision making processes for *
for planning information and psychological operations

| N
Onuc (oco6.ausocmi) modeeli Description (features) models
Po3pobneHa mogenb A03BOMSE Ha OCHOBI YAOCKOHAMNEHOr0 MaTeMaTU4HOrO anapary Teopii pecpriekCUBHUX irop The model based on improvement of reflexive games theory allows to develop proposals for modeling of reflexive
po3pobnsTY HaykoBO 0BIPYHTOBAHI MPOMO3NLIiT LLOAO MOAEMOBAHHS PetNEKCUBHIX MPOLIECIB MPUAHATTS PilLeHb MpK decision making processes at the time of planning Into & PSYOps actions based on improvement of reflexive games
nnaxysaHHi saxoais IMCo. theory. |
. Mathematical model of reflexive cognitive agent
MatemaTtiyHa Mofernb KOrHITUBHOIO ped()ﬂeKCVIBHOI'O areHTa.
- aTeHT 3Hag, LU0 BiH 3HAXOMUTLCS Y BiHOLIEHH 3 HLIMM areHToM; situation agentknows that he is in a relationship with angtfiegagent Types of agent models
i areHT;3HaE, WO BiH 3HAE L | L0 IHLLVIA ATEHT TEX 3HaE Lie. awareness agent l_gnows that he knows it & that another agent knows it too M(@,j)
YcBigomneHHs g . = P M, ja) ], PO
cutyauji :.. | i s Buau mMopenen areHta 1373 I3 Ja*4is = i1|2 =l M (jais)
Mi s, j )
Mi(is, Js) i i- i
ii=iy2 1_ M (jais) with situation with simulated another
j= J-lj2 agent is able to play the results, agent activates cognitive and
which depend on his choice and motor area like an actor who plays
3 cuTyallielo 3 ImMiTauieto iHworo selections of another agent the role of another person
areHT 3gateH nporpasaTtu areHT aKTMBiSyC KOI’HiTI/IEHy Ta
[FEV T FiKi sanexatb B MOTOpHY 06nacTb, sik akTop, skt Graphic representation of reflexive Presentation of reflexive Modeling a decision-making process under
noro BuGopy ¥ BUGOpY iHLOro rpae porb iHLLIOT 0COBUCTOCTI cognitive agent model structure in a form of tree information and psychological influence
[padivuHe 306paxkeHHA MpencraBneHHs arexta i) .y
mopeni KOrHITMBHOTO  pedpneKCMBHOI CTPYKTYPH Y {Popmu nonannslEeRSiareH 2 i Form of presentation model agent i 0.625 ik
i . - 4 & L _ s
pecineKcUBHOTO areHTa. BUTNSAAI AepeBa. =l i, Wi (i) ii? i=iv+ (1-i)(1-i2)is (® =) - it Y
' ] v eKcroHeHUiiHa CTaHaapTHa noriuHa i=i 0.6024 u
T'any3i BUKOPUCMAHHSA MOORACUL oy v s v oy smes e Y ANAN :
= i F S
:2 - O‘Ei?(;gg\:lTATZMB?T'InMM: (obnacTb 3HaHb arexTa) 0.599 4 B 6
4 e R . i . i3 — GaxaHuit Bnnve (06nacTb NnaHie arexTa) The essence of variables that describe agent behavior ﬂ i ]
A OpraHisalfiiiii Ta TexHiuHi cUCTEMM MPUIHATTS  PillieHb, e a . 0594 e
crelianbHe MaTemaTuyHe Ta nporpamHe 3abeaneyeHHs Ans S
nigpo3ainis  36poliHMX cun, Siki 3aiMaloTbCs  MAaHyBaHHSM Moo ey namiin : i :
| 3aX0ﬂiB IMcO. B yMosax i ?ﬁ o st i-mu-?; BNIVMBY b= GESE I DEURRRE TR € ER IS 7E1)
" i(x) iiE*Lj The decision moment is the moment of awareness where the stream of agent
0.625 i=ilz consciousness stops (the process of modification of planned self-image). The result of
information and psychological influence are recorded at the moments of awareness as

F ields Of use Of m Odels 0'§fﬁ\ﬂ~ @ : an extension or termination of agent consciousness stream.
: TV W

i
=)

~ A Organizational and technical decision- making system, special MoMeHT NPUAHSATTS PiLleHHs — Lie MOMEHT YCBIAOMNEHHS!, NPY AKOMY MPUNUHSETHCS
mathematical and software for military units that involved in the noTik CBIZOMOCTI areHTa (npoLiec MoaudiKyBaHHs nnaHyemoro obpasa ceGe).
H planning of Info & ions. Pe3ynbTatyt iHhopMaLifiHO-NCHXOMOTYHOTO BNMBY (iKCYIOTECSA B MOMEHT

YCBIOMNEHHS SIK NPOAOBKEHHS! abo npunuHeHHs MOTOKY CBIAOMOCTi.

B



T'on06Hi ny6aikayii
Main publications

Examples of practical
results

1. Usage of Info & Psy Ops mathematical models
as a part of early and i di peration p tion p
fN——] [ IMIMEDIATE PREPARATION OF OPERATION ]

Operational planning for all situations and cases

aTu4HUX MoAeneii cuenapiis IMcO nip yac

e3nocepeaHbOI NiAroToBKM onepauii.
BE3NOCEPEAHA NIArOTOBKA ONEPAUIT £
The emergence of crisis threat

A odeknictoB A.O. OcobnmocTi thopmaniaalyii KoHMIKTHUX cuTyauiit y cdepi
BiliCbKOBO-TEXHIYHOr0 cninogileqTBa Ha OCHOBI peqnEKCMBHOI MaTPUYHOI rpK
/" 36ipH1K HaykoBux MpaLlb BiicbkoBoro iHCTUTYTY KMIBCbKOrO HaLyOHanbHOro

yHiBepcuTeTy iMeHi Tapaca LLlesyeHka. — Bunyck Net. — Kuis: BIKHY. - 2005. -

'BUHVIKHEHHS! 3arpo3V KpUSOBOi CHTyaLii o yBaHHA 38 BCiva fsmm Ta

Acceptance of operative directive
from supreme military control

of armed forces usage, periodic evaluation and
refinement of operational plans according to the

36poiHIX cun, nepi
OUIHIOBAHHA T YTOMHEHHS ONepaTHEHIX NnaHia

OTpUMaHHa onepaTysHoi AMpeKTBI
BULLOrO OpraHy BIACLKOBOrO yNpasiHHs

o e i onirn 1. Operational Planning Organization changes in the miltary and political situation C.143-148. = = _ e :
e —— evelopmentofconclusions and cuip dta ]|=a| Formation of output data for the development | ®exicTos A.O. Knacudikavyia metonis thopmanisaii pecprexcuBHyX npoLecis B
T TR e T =°ﬂ e G R e L ] O GO O Info & Psy Ops plans of actions iHTENeKTyarnbHNX cucTeMaXx MiATPUMKW MPUIHSTTS pilleHsb // 36ipHIUK HayKoBUX
e 2. Development and approval concept of operation ﬂ npaup BiicbkoBoro iHCTUTYTY KWiBCHKOrO HaLiOHANbHOTO YHIBEPCUTETY iMeHi

Fospotnenn T ulRIoaoA O N X R L | O L_of~Tevelopment prans of actions for 1o & Py Ops_] Tapaca LLleB4eHka. — Bunyck Ne 4. — Kuis: BIKHY, 2006. — C.139-144.

i il i 1 1 variants of operation concey s 4 . . . . .
e 1T — Va”ams"o'o — " - ®eknictos A.O., N.B. Kaika MeToz OLjiHKI KOHKYPEHTHOCPOMOXHOCTI MPOAYKLji
e o CDe sy S Pospooxs warwarunns womenen v S G Smalaion o & Py ops s o acions 0BOpOHHOTO  MpU3HaYeHHst B yMOBAX  iHEHOPMALAHOTO  npoTubopcTea
) S SLAnEII S AN ST apTS Susonis e CCoThe by using computer hardware KOHKypytounx CTOpiH // 3GipHuK HaykoBux npaub OG6'egHaHHOTO HayKoBO-

BW6ip pauionankHoro apianTy 3ammcny onepauii Selection of rational variant of operation concept

pocnifHoro iHeTutyTy 36poitHux Cun. - X.: OHAI 3C. -2006. -Bun. 2 (4). - C.74-81.
Pocb A.QO., Nenko C.B., ®eknictos A.O., leperymos A.0., Kaika M.B.

3 nnaris 3. Development of operational plans

Po3po6ka Mnany iHbopMmauiiiHo-
ncuxonoriunoi npoTuAil

Po3po6Kka nponoauuin Ao Mnany iHdopmauinHo-
ncuxoneriuKoi NpoTMAIl, y Tomy Yncni nponoanuin

Po3pobka Mnany onepauii

i

3

Development plan of information and
psychological fight

Development propositions to the
Plan of Info & Psy Ops fighting,
including issues of enemy reflexive control

OcobrmBoCTi  OLHKM  KOHKYPEHTHOCTIPOMOXHOCTI  MpofyKuii  060poHHOrO
Mpu3HaYeHHs B YMOBaX iHopMaLiitHoro npoTuBopcTBa KOHKYpYHOUMX CTOPIH //

— T I e T = — — 3BipH1K HaykoBMX Mpalb BiMcbkoBOro iHCTUTYTY KUIBCLKOTO HaLjioHasbHOMo
tony ARy e i -'=°l awicry cuewapis 3axonia <O | B e e JET G BB 1 100 " | yHiBepcuTeTy iMeHi Tapaca LUlesuerka. — Bunyck Ne 5. — Kuis: BIKHY. - 2006. -

2. Mpuknan MoaentoBaHHs npouecy BUGopy BiiicbkoBocnykGoBUiB,
sIKi IONany B NOMNOH, Ha OCHOBI MoAeni cuTyauil

- cntyauis
[iBa BiiiCbKOBOCTYXGOBLIS MOManu y MosioH A0 MPOTUBHMKA,

AKNIA 3HAE, L0 BOHM MaloTb LiHHY iHopMaLLilo | HamMaraeTbea npuMycuT!
KOXHOTO 3 HUX CMiBPOBITHUYATY - PO3MOBICTI MOMY MPO LiiHHY iHbopMaLiio

2. Example of modeling the decision-making process for soldiers, who
have been captured, based on the model of the situation

—situa!ion
Two soldiers were captured by the enemy, who knows that they have valuabl

and trying to force each of them to cooperate - to tell him this valuable information

C.98-103.

Knpusiok O.M., Kaika 1.B., ®eknicto A.O. KoHuenTyanbHa Moaens B3aeMogji
3aMOBHMKa | yyacHWka MpoLedypy BiOKPUTUX TOPIiB i3 3MEHLIEHHSM LiHA 3
3akynieni ToBapie, pobit i nocnyr ans notpe6 36poitHux Cun Ykpaiku // 36ipHuk
HaykoBux npaub O6'eHaHHOTO HayKoBO-AOCTiAHOrO HCTUTYTY 36poitHnX Cun. -

A B - X.: OHJII 8C. - 2007. - Bun. 2 (7). - C.202-214.
1 aldlx allx N . . .
e e ] GexnictoB A.O., lepacumos C.B. OujiHka KOHKYPEHTHOCPOMOXHOCTI 3acobiB
e - et SRS BUMIPIOBANbHOI TEXHIKW 33 AaHMMM MOHITOpUHTY iX ekcninyaraui // Cuctemu
e S e S e s S B e e 06po6ku iHchopmaLlii.— 2007.~Bun. 7 (65). — C.99-103.
i s 2 —
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[pacbik cy6'eKTUBHOI iMOBIPHOCTI roTOBHOCTI arenTa <>

Bxiawi AaHi, W0 onucyloTh nosealkky arenta<i s
He CNiBpOGITHAYET 3 NPOTUBHUKOM

Input data that describes the behavior of agent <> The graph of subjeciive probabilty for readiness agent <>

not collaborate with enemy.

T'onoeHi nepesazu modeneii The main advantages of the models

A Bubip pednekcvBHOI Mofeni 3aCHOBaHWIA Ha YAOCKOHaneHii
knacueikaLii MmeTogis chopmanisaLyii pedpnekcuBHUX npoLecis
MPUAHSATTS PiLLEHb.

A BuKopuUCTaHHs Cy4acHOi MOAENi KOrHITUBHOTO pedhrieKCUBHOMO
areHTa ans dopmanisayji nosegiHkm ocobu, ska npuimae
PIlEHHSs], WO [03BOMSE BPAXOBYBaTW MOMEHTU MPUAHATTS
pilueHb Mig Yac nnaHyBaHHS 3axofiB  iHpOpMaLiiHO-
MNCKUXONOriYHOr0 BNAMBY Ta NPOTUAi.

A YpockoHaneHHs Moaeni pedheKTUBHOI MaTPUYHOI rpn 2x2 3a
paxyHok chopmanisauji - [JEOHTOMOMYHOI  HEBWU3HAYEHOCTi
[03BOMNSIE BMKOPWCTOBYBATW MOZENb Mif 4ac MNnaHyBaHHs
3ax0/iB iHhopMaLliiHO-MCYXONOriYHOro NpoTUBOPCTBA Y CAEPI
BIilICbKOr0-TEXHIYHOrO CMiBPOBITHMLTBA.

1.0c06a

Konme

A Selection of the reflective model is based on
improving methods of classification and
formalization reflexive decision-making processes.

A Usage of the modern model for reflexive cognitive
agent to formalize the behavior of decision-making
person takes into account moments of decision
making during Info & Psy Ops planning and counter
actions.

A An improvement of the reflexive 2x2 matrix game
model by formalization of deontological uncertainty
during the planning of Info & Psy Ops allows to use
this model for military and technical cooperation.
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MeTtoauka BigHOBNEHHS BUAOBUX 300paxeHb CUCTEM MOBITPAHOrO Ta
KOCMIYHOrO CROCTepeXeHHA B YMOBaX BNAMBY MyNbTUNNIKATUBHUX NepeLLKoA
Methods of recovery of the species images of air and space

surveillance systems under the inluence of multiplicative interference

|
Onuc (oco6.ausocmi) memodie Description (features) methods

1. YpockoHaneHHs Teopii NobyfoBW nepewKofo3axMLEHHUX MOBITPAHMX Ta KOCMIYHMX CMCTEM CMOCTEPEXEHHS Y 1. Improving the theory of building interference-protective air and space

HanpsAMKY NiaBULLEHHA AKOCTI BiAHOBNEHHA BUAOBUX 300paXeHb: surveillance systems to improve the quality of restoration of the species

A ypnockoHaneHa mogenb (hopMyBaHHS 300paxeHHs Npy BNAMBI MyNbTUNAMKATUBHOI MPOTSXKHOI MacKyK4oi nepeLUKoan; images:

A po3pobneHa MeToaMKa 3HAXOMKEHHSI Ta BpaxyBaHHA KOediLieHTIB BigOWTTA Ta NPOXOMKEHHS BUMPOMIHIOBAHHS ANSs A improved model of the image formation when exposed to extended

BiAHOBMEHHS CMOTBOPEHOTO 300paXKeHHS; multiplicative masking interference;
A po3pobneHi CTPYKTypHi cxemn 06pobku HOpHO-Binnx Ta KONbOPOBIX BUAOBMX 306paeHb NPy BMMBI MyNbTUNMIKATUBHUX 4 the technique of finding and taking into account the coefficients of reflection
MacKytoumx nepeLLKos,. and transmission of radiation to restore thej distorted image;l

2. Po3po6ka yA0CKOHaNeHoi METOANKM 3aXMCTy 306paxeHb BUAOBOTO CMOCTEPEXEHHS Bif BNAUBY MyNbTUNIKaTUBHUX o developefdt hstructural SCfljemeS of tpr(cheslilnlg btlack-amdk-whltet arrf1d color

nepeLKoa; — images of the species under impact of multiplicative masking interference.

A 0LjHKa KoediLjieHTiB Bi6UTTS BiA COTBOPEHOrO LIapy Ha OCHOBI po3poBneHoi Moaeni hopMyBaHHS 306paxXeHHs:; > ; e 2. Development of improved methods for protecting the image viewing

A BigHOBNEHHS 300paeHHs 3 BUKOPUCTaHHAM METOZIB MaTeMaT4Hol Mopdonorii; - from the influence of multiplicative interference:

A 0BpYHTOBAHO ONTUMASTbHE 3HAUEHHS! LUMPUHM BikHa 0BPOBKY N0 KpUTEPIKD MAKCHUMyMy EHTPONIi BiJHOBNEHOrO 306paXeHH. A estimation of the coefficients of reflection of a fjlstorted layer on the basis of
3. YoocKoHaneHHs Teopii OLIHOK Y HanpsMKy MiGBULLEHHS TOYHOCTI KOOPAWHATHOI MPWB’A3KM BUAOBUX e :ggtgr%\tlgr?%?cijmrggggIugfiggen:ggﬁggsfgm?tlﬁghatical oo
300paxeHb: 3 ; el
A HayKoBO OGTpyHTOBAHI O3HaKK perepHUX OB'ekTiB, siki 3aGe3neyyioTb OTPUMAHHS OLHOK KOOPAMHAT PEMepHUX A E:erﬁgroiggtg%lrth]:x(i)r%tlljnnlaelzx?ggyoégqﬁgvrlgtsr;oﬂfe?‘iemgrgogesSlng window on the

06'eKTiB, L0 BiAMNOBIAAKOTH HIXKHIM PAHMLIAM HepiBHOCTI Pao-Kpamepa;
13 A pospobka HOBOI METOAKK BUGOPY penepHux OB'EKTIB MO HOBMM iHOPMALIHMM O3HaKaM Ha 30BPaXEHHSX M\«" N gcclm’a)égvoefnt]ﬁgtc :gr(ti?:at??&gegfcea:;s):(s:ﬁ:gm?g t:gwards increasing the
MOBITPSIHUX Ta KOCMIYHIX CUCTEM CTIOCTEPEKEHHS; s :
A OLjHKa MOTEHLIHOI TOUHOCTI BUMIDY KOOPAMHAT PenepHiUX OG'ETIB N0 HOBUM iHC(bopMALiiHM O3Hakam. & 5ee e ggltg%nt%%t::?)%?gnzgegso?frggferr?ggib?gg:?scforeastpg;%\:%et:?ﬁgslg\?vje?ﬁ;|§(s)

| -/ : ja of Rao-Cramer inequality;
7 7 —— e £ A development of new methods of selection of reference objects on new
['aﬂy3l eukopucm aHHﬂ Mem 00'3 £ information signs at the images of air and space surveillance systems;
A estimation of the potential accuracy of measuring the coordinates of
reference objects in new information signs.

T'os106Hi nepesazu memodia

A 1. Habyna nopanbLUoro po3suTky Teopisi 06pobku BUOOBHMX 306pakeHb y HaMpSIMKY MifBULLEHHS SIKOCTi 0BPOBKY
BUAOBYX 300paxeHb Npy BMNBI MyNbTUNMIKATUBHUX MACKylO4NX NepeLLKoA.

A 2. 3meHbllUeHHs BNAMBY apTedakTiB TUMy «KPOMKa» Ha MeXi OCBITMEHOI Ta He OCBiTMEHOi obrmactei npw
MaKCUMasbHiil eHTpOnii BiGHOBNEHOTO 306pakeHHS.

A 3. Mpu BiaHOBNEHH] BUAOBMX 300paxeHb B YMOBAX BNMBY MyNbTUNAIKATUBHUX MaCcKyO4MX NEPELLKOA BUrpaLL Y
3HaveHHi KoedillieHTa BUKOPUCTaHHS eHeprii cknapae A0 20%, Y 3HaueHHi KoedillieHTa nianepeLLkoaoBol
BMAMMOCTI - 0 5 pasiB, y 3Ha4YeHHI koediLlieHTa NpuAYLLIEHHS NepeLLKoam - A0 4 pagis.

A 4. TligBNLLEHHS NMOTEHLNHOI TOYHOCTI (CepeAHbOKBaAPaTUYHOI MOMMITKM) MPUB'A3KM BULOBOTO 300paxeHHs A0
BEMUYMHW, MEHbLLOI 3a OfWH MiKCENb (ENEMEHT PO3PI3HEHHS).

A 5. CrTiilKicTb BWU3HAYEHHsI penepHUX OBEKTIB Mpu BnnMBI pisHOro pogy Aectabinisyioumx akTopis (Lymm
306paxeHHs, TOBOPOT, 3MiHa MacLUTaby 306paxeHHs).

A iCHytOYi | nepcneKTUBHI NPOrpaMHO-TEXHi4HiI komneken 06pobku
BW0BUX 300paeHs;

A iCHyroui i nepcnekTBHI 3acobu 06pobku BUAOBKX 300paxeHb
MOBITPSIHVX | KOCMiYHUX CUCTEM CIOCTEPEKEHHS.

Fields of use of methods

A current and future software and hardware complexes for
processing of the species image;
A currentand future means of processing of the species images
of air and space surveillance systems.
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Hpu@ﬁu npaKmMu4Hux Examples of practical T'os108Hi ny6aikayit

=

pesyavinamis results Main publications

i i Bl HOBJ‘leHHi 306 aAXXeHHA 4 1. Khudov G. Features of optimisation of two-alternative decisions by jolnt search and detection
Mopenb CbOPMyBa_HHﬂ 306pa)Ke.HHFI BX”J'HI 396p3)|(6HH$| A . p of objects. - Management and computer science problems, USA, 2003. - P. 51-59.
The model of the image formation Input Images Restored Images A 2. Tonkud [1.B. CoBMecTHas GailecoBckas ONTUMM3ALMS mMoucKa VI ‘0BHapyXeHusi 0BbeKToB
; I - R I . ,, B papuonokaunoHHbix cuctemax |/ [.B.lonmkuH, T.B.XymoB // VYcnexu coBpemeHHoit
; ' PaaNOBNEKTPOHVKM.

V. SV E W
_, i
1-a)?y 2 f (x,
l1-ay “ f (X, y)
9g(x,y)-BinHOBNEHHe 306paxeHHs (restored image);
f(x,y)-BxinHe 306paxeHHs (input image);

a-koediLieHT BinduTTA (reflection coefficient);
Y-MHOXHMK (multiplier).

-M.,2003. - Ne 11. - C. 23-32.

3. TonkuH [1.B. CoBmecTHas OailecoBckast ONMTUMM3ALMS Moucka M ObHapyxennsi oObekToB
B KOCMUYECKUX PAANOMNOKALMOHHBIX CUCTEMAX AMCTAHLMOHHOTO 30HANWPOBaHMA 3emmn |
[1.B.FonkuH, .B.XynoB // Kocmiyna Hayka i TexHonorig. — K., 2003. - T. 9. - Ne 4. - C. 84-93.

4. Xynos I'B. OcobeHHOCTI OnTUMM3aLMN ABYXanbTEPHATUBHBIX PELLEHUA NpU COBMECTHOM Moucke
11 0bHapyxeHum o6bekTos / .B.Xyaos // Mpobnemsbl ynpasnexus 1 uHgpopmatuki. — 2003. - Ne 5. - C.
51-59.

>

>

A 5. Makoseidyk A. H. TeopeTuyeckoe 060CHOBaHIE METOAMKM 3aLLUThl BUOOBbIX N306paXeHNi oT
BO3felcTBUSA Mackupyiowmx nomex / A.H.Makoseituyk, B.A.Mognunaes, .B.Xynos // Cuctemm

06po6ku iHdopmaii. — X.:XYMC, 2005. - Bun. 6. - C. 62-71.

6. Fpu6 [.A., Fonkut [1.B., Kapnos [1.B., Xynos I".B. Mpo6nemu BUKOPUCTAHHS CYMyTHUKOBUX [aHUX

AVCTaHLiHOrO 30HAYBaHHs 3emi Ans pilueHHs 3apad MositpsiHux Cun 36poitHnx Cun Ykpaiim /

[.A.Fpu6, [1.B.MonkiH, A.B.Kapnos, .B.Xynos // Cuctemu 036poeHHs i Bilicbkoa TexHika. — 2008. —

Bun. 2(14). - C. 76-79.

7. Xypos I".B. AHani3 BMKOPUCTaHHS KOCMIYHIX CUCTEM y POCIICbKO-TPY3UHCBKOMY KOHCbJ'IIKTI 2008

poky// CucTemun 036poeHHs i BiiicbkoBa TexHika. — X.: XY MC, 2008. — Bun. 4(16). - C. 71-79.

8. Khudov G. Methods of mathematical morphology / G.Khudov, A.Makoveychuk //

Information Processing Systems. — USA, 2008. - P. 137-141.

9. Makoseituyk O.M. OujHka KoediLlieHTy BUKOPUCTAHHS EHeprii Mpu 3axuCTi BIAROBIX 300paxeHs BiA

MackKylounx nepeLukoz WwryyHoro noxomkeHHs / O.M.Makoseituyk, I'.B.XygoB // Hayka i TexHika

MogiTpsiHux Cun 36poithix Cun Ykpaiku. — X.: XYMC, 2010. - Ne 2 (4). - C. 75-77.

10. Masnuit B.A. AHanu3 n3BeCTHbIX METO[I0B BOCCTAHOBMEHNS OMTUKO-3NEKTPOHHbIX 30BpaKeHui,

ckaxeHHbIx cmasoM / B.A.Maenui, I.B.Xynos // Cuctemn 06pobky iHdopmauii. — X.: XYMC, 2013. -

Bun. 6 (113). - C. 118-121.

11. NaBnuit B.A. OYHKUNS Pa3MbITUS TOUKW OMTUKO-3MEKTPOHHBIX M30BpaXeHuit Mpu cmase U

nedokycnpoBke, 06yCroBREHHbIX HEOAHOPOAHOCTLI aTMocdepsl / B.A.Masnmit, A.H.Makoseituyk,

I".B.XynoB // Cuctemu 06po6km iHdopmalii. — X.: XYMNC, 2013. —=Bun. 9 (116). - C. 145-149.

A 12. TaBniit B.O. ®yHKUiA PO3MUTTS TOUKM AEPOKYCOBAHUX OMTUKO-ENEKTPOHHUX 306paxeHb /
ﬁ.(g.l‘lacanaiflt b géB.Xynoa /I BicHuk YkpaiHcbkoi akapemil 3anisHnyHoro TpaHenopty. — X.: YAS3T, 2013. -

] - -

4 13. ConomoreHko t0.C. lMepeTBOpeHHs Xoxa Sk MeTOA BWAINEHHS KOHTYpiB O6'eKTiB Ha
onTUKO- enekTpoHHUX 306paxeHHsx / K0.C.Comomorerko, .B.Xyaos, P.B.[3tobuyk // Mpobnemu
CTBOPEHHS, BUNpoOyBaHHs, 3acTOCyBaHHs Ta ekcrnyataujii cknagHux iH(opmaLiithux cuctem:
36ipHuK HaykoBux npaup. — XK.: XXBI YT, 2014. - Bun. 9. - C. 98-104

A 14. ManorabapuTHble GecnunoTHble aBuaLyoHHble komnnekcel (Mini UVS) / BawwuHckuin B.I,
I".B.Xynos, 3ot B.b! ap:/MoHorpadust. — 3anopoxbe: u3g. AO «Motop-Cuuy, 2014. - 261 c.

- KonmakmHa ocoba
‘ 1 0-MOTEHL{iiHa TOYHICTb MPYB'A3kN 306paXeHHs - 8 . .
G. = (potenial precision of binding image); A L /. ! | Con ta ct erson
T A g-BifjHOLUEHHS curHan/wwym (relation of signal to noise);
q ech  A.- edhekTvIBHA LUMpWHA CnekTpy penepHoro o6'ekTa (effective

width range of the reference odject). XynOB rEHHAﬂlﬂ BO"OAMMMPOBVN
The main advantages Of the methods [10KTOP TEXHIYHIX HayK, NPochecop,

3acnyxeHuin JisY Hayku | TeXHIKI YKpaiHu

>

YcyHeHHs apTedakTy
TMNY KPOMKaY
(Elimination of artifacts

such as "edge") MM”‘W“W

>

>

>

>

OuiHka KoedilieHTy nignepeLIKoaoBoi BUAMMOCTI
(Estimate coefficient under noise visibility)
|

>

10
KeW)

w, nikcen

A 1. Further development of the theory of processing the specific images towards improvement of the quality of processing of the species images under HUDOV GENNADY.
impact of multiplicative masking interference. . .
4 2. Reducing the influence of such type of artifacts as "edge" on the boundary of illuminated and non-illuminated areas with maximum entropy of the Doctor of Technical'Sciences, Professor,
& FEHIREH I88Rng the images of the species under the impact of multiplicative masking interference, the gain in the value of coefficient of energy use Honored Scientist and Technician of Ukraine
is up t0 20%, in the value of coefficient under interference visibility - up to 5 times, the value of interference reduction coefficient - up to 4 times. (+38 057) 701 52 64; (+38 067) 394 36 20
A 4. Increasing of the potential precision (standard error) linking to specific image size, less than one pixel (item of distinction). o
A 5, The stability of the determination of reference objects when exposed to different kinds of destabilizing factors (noise image, rotation, zooming). e-mail: ndv222@meta.ua
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PO3BUTOK IH(pOPMALiMHKUX OCHOB ynpaBniHHSA
cunamu Ta 3acodbamu nNPOTMNOBITPAHOI 0OOPOHM

Development of information bases of control
of air defence forces and means

| _
Onuc (3micm) HayKkosux docaidceHb Description (features) of the scientific research
; ; s T P ABTOoMaTM3OBaHMX
HocnigxeHHa cnpsAMoOBaHi Ha po3p06ne|-||-|ﬂ S | sl CHCTEMNIATPUMKANDPUAHATTS 5
HayKOBOI NPoAyKLii 32 HanpPAMKaMU CTBOPEHHS: e e - ") | piwe H b KOMAaHAMpiB YacTMH Ta
1. . IHTerpoBaHux iHdopmMauiliHUX cucTemM po3BiAKK e - "_.; o L] S L ni.qpogninie MO, wo BKMoYaTh:
Ta ynpaeninua (IICP i Y), wo BkntoyatoTh: = | gt - - o Gumic | | A ODIDYHTYBAHHA METOMiB ynpaBnikHA (=
; 0OrpYHTYBaHHS MPUHLUMIB CTBOPEHHS Ta (yHKLiOHyBaHHS IICP i Y - L7 \\ | cunamu Ta 3acobamu MMNO
ANs BUKOHAHHS 3aBfaHb NPOTMNOBITPSHOI 06opoHy (MTMO); o e yrpynoaHb BiCbK (cum); o
A MeTogmKy cuHTe3y cTpykTypu IICP i Y; ) b AL ey S A MopeniolyiHkn 6onoBux ¢ 4
A eKcnepuMeHTanbHy MepeBipKy Ha iMiTauilHUX MoAensx T — MOXNMBOCTEN YaCTUH Ta NiApo3AInis
eeKTUBHOCTI (hyHkLioHyBaHHs [ICP | Y B XOZi 3aCTOCYBaHHA YaCTH o MNO, imiTayinHi Mmopeni
Tanigpoaginis MMO. P 3acocyBaHHs yrpynosaHb [0,
Sy B peani3oBaHi Ha OCHOBI
~= 1|_smo re0|Hq)opmamMHo'l'CMCTeMM LA D
l { f— AprymeHT -2015".
e I e
3800618 : sacofis IO ! UV L B .l CLE E‘D:i-lkg,c VAR LES ,.‘_(_m
o | ! v ! rP—— a5 ’,’
.‘1 1] i i
| ) |, [ | om | :
r\_‘-'-lur | — ’,’,V/ﬂ‘lz“ & :

Fany3i sukopucmanns memodie —~ - A
A O%gggiw YNpaBniHHS cumamm Ta 3acobamm MPOTUMOBITPSHOT bf | # # %' 3 i :li\&
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A experimental check of IISRC efficiency in the course of AD units use with the help of simulation
models.
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yrpynoBaHHaM MO 3a paxyHok Po3BUTKY iH(OPMALiHUX OCHOB YnpaBiHHS
cunamu Ta 3acobamm MrO.

2. Po3pobneHi TeopeTuyHi OCHOBU CTBOPEHHS! i OLiHIOBAHHS eCheKTUBHOCTI

yHKLioHYBaHHs IICP i Y, Lo A03BONMNO NPOrHO3yBaTh PO3BUTOK MOAIBHMX

iHTErpOBaHNX CUCTEM B MaiibyTHHOMY.

3. Po3pobneHa koHuenTyanbHa Mogens MPMY cunamu Ta 3acobamu MMO

YIpynoBaHb BiliCbK [O3BONSE NPY peanisaLii NiABULLMTY XMBYYICTb CUCTEMM

YNPaBniHHS YrpynoBaHHs Ta ePEKTUBHICTb 3aCTOCYBAHHS BIilCbK.
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peanizoBaHMx Ha OCHOBi reoiHdopmaLiitHoi cuctemu “Apryment-2015",
[03BOMSE NIABULMTI SKICTb Ta ONEPATUBHICTb MNaHyBaHHS 3acTOCYBaHHS
yacTuH Ta nigpoaginis MO.
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A KOHUenTyanbHy Mofenb nobygoBn MOAYMbHUX
pO3MogifieHnx B NpOCTOpi MyHKTIB YynpaBMiHHA

A 06rpyHTYBaHHS TEOPETUKO-METOLOMONYHUX

nigxogie oo nobynoBu Ta yHKLOHYBAHHS

yrpusinw MOZynbHUX  PO3MOAINEHNX B NPOCTOpI MyHKTIB
ynpaBniHHs cunamu 1a 3acobamu MMO.

A 3. Modular space- distributed control stations (MSDCS) directing

A substantiating theoretical and methodological approaches to developing and
functioning modular space-distributed control stations directing AD forces and

Koo woBnit mepcomuasn mrab

Iosna cTpyXTYpa Opramy ympasyiHHs

A conceptual model of developing modular space-distributed control stations

Moays Ha CTPYKTYPa Oprany YNpasiiHHs

Research main advantages

1. Opportunities to increase the efficiency of AD troops control due to the
development of information bases of AD forces and means control are
provided.

2. The theoretical basis for building and estimating IISRC efficiency was
created, which enables predicting the development of similar integrated
systemsin future.

3. The conceptual model of modular space-distributed control station
directing AD forces and means of troops was developed, the implementation
of which enables increasing the survivability of the troops control system and
the efficiency of forces use.

4. Automated system of support of decisions made by AD units commanders
was developed as a complex of algorithms and programs implemented on the
basis of geographic information system "Argument -2015", which enables
increasing the quality and efficiency of planning AD units combat use.
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