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(Ykp.)

MeTo10 poboTH € po3poOKa METOIOJIOTIT Ta TEXHIYHUX MPOTIO3UINHA 100 3a0e3MeYCHHS
HAJIMHUM 3B’A3KOM 1 CBOEYACHOIO Ta SIKICHOIO iH(OpMAIlIi€l0 MOITYKOBO-PATYBAIBHUX POOIT B
30HI HaJ3BUYAalHOI CHUTYyamii HA OCHOBI 3aCTOCYBaHHs O€3NPOBOJOBUX CEHCOPHUX MEpEexX i3
MOOITPHUMHU CEHCOpaMH, TEJICKOMYHIKAlIMHUX Ha3eMHHX BY3JiB Ta aepormiatdopm 1
e(eKTUBHOIO YIpaBIiHHSI HUMH 13 OJHOYACHUM 3a0€3MEeUYEHHSIM CTPYKTYPHO-(PYHKIIIOHAIBHOI
3B’A3HOCTI MOOIJIBHUX CEHCOPIB B YMOBaX iX IIBHUJKOTO Ta HEMepea0auyyBaHOTo MEepeMIIIeHHS.

B ocuoBy HJ/IP mnoxmaneHa HayKOBO-TEXHIUHA 1Jes, fKa IIOJSAra€ B HAayKOBOMY
OOIPYHTYBaHHI Ta PO3poOlll KOMIUIEKCY METO[IB, aJTOPUTMIYHUX 1 MPOrpaMHUX 3aco0iB s
peasnizaiii 6araTopiBHEBOI JUHAMIYHOI apXiTEKTypu 0e31mpoBo0BOi ceHcopHOi Mepexi (BCM),
BCl €JIEMEHTH sIKOi € MOOLTbHUMU. Peanizaltis 1iei i1€i IPyHTYETbCS HA CTBEpKEHHI o Te, 1110
OTpUMAaHHS ONEPATUBHOI 1HQOpMAIlll Ma€e 3/1MCHIOBATUCS 3a MIHIMAJIBHUI yac Mpo MOAli, 110
BII0OYBalOThCSI y 30HI Ha/JA3BUYAMHOI CHUTyalll (CTaH ONEPaTUBHOTO JaHAMA(TYy, HAMpPSIMKU
NOLIYKY 1 MUISIXM pATYBaHHsS, pO3TAalllyBaHHA TOTEPHUIMX Ta OO’€KTIB HeOe3NeKH,
NPIOPUTETHICTh  HAJaHHS  JONOMOTHM, TEHJEHI] pPO3BUTKY HaJA3BHUYallHOI  CHTYaIll,
CYIIPOBOJDKEHHS Ta 3aXUCT PATIBHUKIB 1 MEAMYHOIO MEpcoHaly, JIOKaji3alis MapoAepiB Ta ix
3HEIIKO/PKEHHS, BITHOBJIEHHS 3B 3Ky Ta HEIOMyLIeHHs MaHiku). Cucrema CKIaJaTUMEThCS 3
JIEKIIbKOX PIBHIB: TepIIMKA piBeHb — MOOUIbHA Mepexa Oe3NpOBOAOBUX MYJIBTHCECHCOPHUX
mw1aTGopM MOBITPSIHOTO Oa3yBaHHS — JIITAIOYUX JPOHIB, SIKI YTBOPIOIOTH AJANTHUBHY MEPEKY
MOCTavyaHHs MMEePBUHHOI iH(pOpMallii; Jpyruil piBeHb ABIsE COO0I0 MEpEeXki TEIEKOMYHIKAIIHUX
aeporiatdgopm (TA), mo mpuszHaveHi nis 300py 1 HacTymHOI 0OpoOkH iHopMarii 3 Mepexi
HIDKYOTO PIBHS Ta YIPABIiHHS HEIO, a TAKOX IS 3B°SI3KY 3 TEIEKOMYHIKAllIHHUMHU Ha3eMHUMHU
By3JIaMH 200 6e3M0ocepeIHbO 3 IEHTPOM YIIPABIIiHHS HAA3BUYAHHOIO CUTYALIEIO.

OOrpyHTOBaHO 1 PO3pOOJIEHO HOBI METOJAM, 3aMPOTIOHOBAHO TEXHIUHI PIMICHHS 00
3a0e3meueHHs] HaJifHUM 3B S3KOM 1 CBOEYACHOI Ta SKICHOIO 1H(OPMAIIEI0 MOIIYKOBO-
pPATYBaJIbHUX POOIT B 30HI HAJ3BUYailHOI CHUTYyallll Ha OCHOBI 3aCTOCYBaHHSI O€3MPOBOJOBHX
CEHCOPHUX MEpeX 13 MOOUTBHHUMM CEHCOpPaMH, TEJIEKOMYHIKAI[IfHMX Ha3eMHHUX BY3JiB Ta
aeporutatopm 1 €peKTUBHOTO YNPaBIIHHSA HUMU 13 OJHOYACHUM 3a0€3MEUEHHSIM CTPYKTYpHO-
(GYyHKILIOHATIBHOT 3B’ I3HOCTI MOOUIBHUX CEHCOPIB B YMOBAX iX IMIBHJKOTO Ta HEMepen0auyBaHOTO
MepeMIICHHS.

Po3pobiieHO HOBI Ta ya0CKOHAJeHI MeTOAM Ta NPOTOKOJIH B3a€MOIil CEHCOPHHUX
BY3JIiB y 0€3MpOBOIOBIH CEHCOPHINH Mepexi i3 MoOiubHUMEU ceHcopamu (BCMMC) Ha pi3sHux
piBHsx mogeni OSI 3 ypaxyBaHHSIM NPUHIUIIB 100Y10BH OaraTtopiBHeBoi agantuBHoi BCMMC.

Po3po6iieHO HOBi MeTOAM Ta AJrOPUTMHU TMOEIHAHHS CHCTEM BHCOKOIIBHIKICHOTO
uu@poBoro paaioodJagHaHHsA Ha ocHOBi cranaaptiB 802.11xx a1 TpPaHCHOPTHOI i



PO3MOAiIbY0T KOMIIOHEHT MEPEXKi 3B 3Ky Ta MOJEPHI30BAHOTO i MOTPEeOH CUIIOBUX BiIOMCTB
IPOBOJIOBOTO O0ONaJHAHHSA MapupyTu3anii IMUPPOBUX IOTOKIB, KOMYyTalii Ta pO3MOALTY
iHpopmarii. 3aBAsKK IbOMY BHHHKA€ MOXKJIMBICTh THYYKOTO KOH(IrypyBaHHs KOMOIHOBaHHMX
IIPOBOJIOBO-0€3MPOBOIOBIX CUCTeM Imepenadi iHdopmarii, Ta iX THy4koi mnepedyqoBu
BIJIMOBIJTHO JI0 CUTYAIIHHUX TOTPEO Ta BUMOT.

3amponoHOBaHO METOAM Ta METOJUKM BU3HAYEHHSI B3a€EMHOI 3B’SI3HOCTI CEHCOPHUX
By3JiB Ta uLI03iB OararopiBHeBoi agantuBHoi BCMMC 3 ypaxyBaHHSM TEXHIYHHUX
XapaKTEPUCTHK 1X MpUHMaIbHO-TIepeaBaviB Ta peaJbHUX TONOrpadiyHUX YMOB ONEPATUBHOTO
naHamadTy.

3anpornoHOBaHO METOAM Ta METOAMKU eHepro3depe:KeHHs1 CEHCOPHHMX BY3JiB,
o0agHaHuX OaTapesiMH EIEKTPOKUBIICHHS.

3anponoHoBaHi peKOMeHAalil AJs NMPOTOKOJIB MPOrpaMHO-BU3HAYEHUX PaTIOCUCTEM
(SDR) mmsixoM BHKOPHCTAaHHS TOKPAICHUX aJNTOPUTMIB TNPUHHATTA pIMICHHS LIOA0
BUKOPUCTaHHA TMEBHOI curHaibHO-kom0Boi koHCTpykuii (CKK) Ta Buay wmomymnsuii,
3aBaJOCTIHKOT0 KOAyBaHH:, yrcia migHecyaux OFDM.

Po3po6iieHo mpomno3uiii 010 BUKOPUCTAHHS CIICIIaIi30BAaHOTO i MOTPeOH CHIIOBHX
BIIOMCTB 0OJagHaHHS KpunrTorpadiunoro 3axucrty iHdopmamii B mudpoBUX Mepekax, IIo
3a0e3MeynTh HeOOXIAHMI PiBeHb 3aXUCTy iH(opMalii BiJl BTpy4aHHS CTOPOHHIX OCI0 y 3MICT
nepenaBanoi iHgopmarrii.

PesyabTraTn anpoOamiii OTpUMaHHUX TEOPETUYHUX Ta KOHCTPYKTUBHUX TMPOMO3HIIIM
OTpUMaHO Ha 0a3i YKpaiHCBKOTO HAayKOBO-IOCIIAHOTO I1HCTUTYTY LHMBUIBHOTO 3aXHCTY,
InctutyTy npodaem matemaruunux MamuH 1 cucteM HAH Vkpainu, [TAT HITO «EJIMI3».

(poc.)

Leabio paboThl sABIsETCS pa3pabOTKa METOJOJOTUM M TEXHUYECKUX MPEIIOKEHHUM IO
0o0ecreyeHn0 HaJIe)KHON CBSI3bI0 M CBOEBPEMEHHOM M KaueCTBEHHOM MH(oOpManueld moucKkoBo-
crlacaTenbHBIX pabOT B 30HE UPE3BbIUAWHON CUTyallMl Ha OCHOBE MPUMEHEHHS OECIIPOBOIHBIX
CEHCOPHBIX CeTel ¢ MOOMIBHBIMH CEHCOPaMH, TEIEKOMMYHHKAIMOHHBIMU Ha3€MHBIMU Y3JaMH
u asporiargopmamMu U 3(P(PEKTUBHOTO YIpPaBICHUS WMHU C OJHOBPEMEHHBIM OOECredeHUuEM
CTPYKTYpHO-(DYHKIIMOHAIBHON CBA3HOCTH MOOMIIBHBIX CEHCOPOB B YCIIOBHUSX UX OBICTPOTO U
HENpPEeCKa3yeMoro rnepeMeIieHusl.

B ocnoBy HUP mnonoxeHa HaydHO-TEXHUYECKasl MIEs, KOTOpas 3aKJIIOYaeTCs B HAyYHOM
000CHOBAaHMHU U pa3pabOTKe KOMILIEKCa METO/I0B, AITOPUTMUYECKUX U MPOTPAMMHBIX CPEICTB
JUIS peanu3aliyi MHOTOYPOBHEBOM TUHAMUYECKON apXUTEKTYphl O€CIIPOBOHON CEHCOPHOU ceTn
(BCC), Bce aneMeHThI KOTOPOU SABJISIFOTCS MOOWJIbHBIMU. Peanu3aiiust 3Toi uen OCHOBBIBAETCSA
Ha yYTBEPKJICHUU O TOM, YTO MOJIyY€HHE OMEePAaTUBHON HMH(POPMAIMH JOJKHO OCYIIECTBISATHCS
3a MHUHHMAaJbHOE BpeMS O COOBITUSX, MPOUCXOIAIIMX B 30HE YPE3BBIYAMHON CHUTYyalluu
(cocTosiHME OllepaTUBHOIO JIaH/IIa(Ta, HAPaBICHUs TOUCKA U MMYTH CIIACEHUS, PACTIONIOKEHHE
MOTEPIEBIIMX U OOBEKTOB OMACHOCTH, MPUOPUTETHOCTh OKAa3aHUS IOMOIIM, TEHICHLUU
pPa3BUTHS YPE3BBIYAMHOW CHUTYAIlMH, COMPOBOXKIACHUE MU 3aLIUTY CHacareliel U MEIULIHHCKOTO
HepcoHaNa, JIOKaTU3alUsl MapoAepoB M HUX OOE3BPEKUBAHMS, BOCCTAHOBJICHUE CBA3M U
HeponyueHus: naHuku). CucreMa OyJeT COCTOSATh U3 HECKOJIIBKUX YpOBHEH: MepBbIil YPOBEHD -
MOOUIIbHAS CeTh OECHPOBOAHBIX MYIBTHCEHCOPHBIM IIATGOpPM BO3AYIIHOTO Oa3UpOBAHUS -
JIETAIOIIKX JPOHOB, KOTOpbIE 00pa3yloT aJJalTUBHYIO CETh MMOCTABOK MEPBUYHON MHGOpMAIUY;
BTOPOW YpPOBEHb MPEICTABJIIET COOOM CETH TEJICKOMMYHUKAIMOHHBIX a’poriatrdopm (TA),
npelHa3HayeHHble Il cOopa W mocienyromeid oOpaboTku HHpOpMaMU W3 CETH HU3KOIO
YPOBHSI U YIPABJICHUS €10, a TAKXKE JUISl CBA3U C TEJIEKOMMYHUKAIIMOHHBIMUA Ha3€MHBIMU y3JIaMU
WJIM HEMOCPEJCTBEHHO C LIEHTPOM YIIPABIICHUS UPE3BbIYANHOM CUTYyallUEH.

YcoBepuieHCTBOBAHbI M pa3padoTaHbl HOBbIE METOAbI U MTPOTOKOJIbI B3aUMOJIEHCTBHS
CCHCOPHBIX Y3JI0B B OCCIIPOBOIHOM CEHCOpHOM ceTn ¢ MoOmibHbIME ceHcopamu (BCCMC) na
pasHbIX ypoBHAX Mojzenu OS] ¢ yyeToM NpUHIKMIIOB MOCTPOEHUS MHOTOYPOBHEBOM aIalITUBHOM
BCCMC.

Pa3paboTranel  HOBbIE  MeTOABI M AJTOPUTMbI  O0ObeJUHEHUS]  CHCTEM
BbICOKOCKOPOCTHOr0 HU(POBOro paanoodopyaoBanus Ha ocHoBe cTaHaapToB 802.11xx mms



TPAHCHIOPTHOM M PacHpeleInuTeIbHON KOMIIOHEHT CETH CBSI3H, a TAKKE MOJAECPHU3UPOBAHHOIO
NOJ HYXIbl CHJIOBBIX BEJOMCTB HPOBOJHOI0 OOOPYAOBAHUSI MapUIPyTHU3aUUU IHU(POBHIX
MOTOKOB, KOMMYTAallMM W pacmpenenenus uHpopmauuud. braromaps sTomy mosBisercs
BO3MOXXHOCTh THOKOTO KOH(UTYpHpOBaHUS KOMOWHHMPOBAHHBIX IPOBOJAHO-0ECIPOBOIHBIX
CUCTEM Iepeiayd HHPOPMAIMU U UX THOKOI MepecTpoiiku B COOTBETCTBUH C CUTYallHOHHBIMU
NOTPEOHOCTSAMH U TPEOOBAHHSIMHU.

[IpensioxkeHbl METONBI W METOJMKH OIpedesieHHsl B3aMMHONH CBA3HOCTH CEHCOPHBIX
Y3J10B M M[UIK30B MHOroypoBHeBo amantuBHoi BCMMC ¢ y4eToM TEXHHUYECKHX
XapaKTepUCTUK UX MPUEMO-TIEPEIaTIYMKOB M  PEAIbHBIX TONOrpadUuecKux  YCIOBUU
orepaTUBHOrO JaHAmadTa.

[Ipenoxkensl METOIbl M METOAMKH JHeprocOepeskeHMsl CEHCOPHBIX  Y3JIOB,
000py/I0BaHHBIX OaTapesiMu SJIEKTPOIIUTAHUSI.

[IpennoxeHHble peKOMeHAAUUH [JIsi NPOTOKOJIOB  I[IPOrPaMMHO-OIPENETAEMBIX
panuocucteMm (SDR) myTeM ucCnosib30BaHUS YIYYIIEHHBIX aIrOPUTMOB MPHUHSITUS PEHICHUS 00
MCIIOJIb30BAaHUU ONPEJEICHHON curHaibHO-Ko10BoM KoHCTpykuuu (CKK) u Buga moaynsuuu,
MIOMEXOYCTOMYHUBOT0 KOAUPOBaHUs, ynucia nogHecymux OFDM.

Pa3paboranbl mnpennoxkeHuss MO MCHOIb30BAHUIO CHELMATU3UPOBAHHOTO MOJ HYXK]IbI
CHJIOBBIX BEJOMCTB 00OpyAOBaHUs KpUOTOrpaduyeckoil 3amuTel MHGOpMAUu B HU(PPOBBIX
CeTAX, 4To OOEeCmeyuT HEOOXOIUMBIH YpPOBEHb 3aIIUThl HH(OPMAIMM OT BMEIIATEIbCTBA
MOCTOPOHHUX JIUII B COJIEpKaHKE TIepelaBaeMoi HH(pOpMaIIiH.

PesynbTarsl anpoOanuii MOIYyYEHHBIX TEOPETUYECKUX M KOHCTPYKTHUBHBIX IPEIIONKEHHUM
MoNlyueHbl Ha 0a3ze YKpPaWHCKOTO HAy4YHO-HCCIIENOBATENbCKOIO WHCTUTYTA TPaXkIaHCKON
ob6oponsl, MHCcTHTYTA pobsiemM MaTemaTtnyeckux mamuH U cucteM HAH Ykpaunsi, [TAO HITO
«QJIMU3».

(aHrJ.)

The Goal of the research work is to develop methodology and technical proposals for
providing reliable communication and timely and high-quality information of search and rescue
works in the emergency area on the basis of the use of wireless sensor networks with mobile
sensors, telecommunication ground nodes and aero platforms and their efficient management
while providing structures-functional connectivity of mobile sensors in conditions of their fast
and unpredictable movement.

The research is based on scientific and technical idea, which consists in the scientific
substantiation and development of a set of methods, algorithmic and software tools for
realization of multilevel dynamic architecture of wireless sensor network (WSN), all elements of
which are mobile. The realization of this idea is based on the statement that the receipt of the
operative information should be carried out in a minimum time about the events occurring in the
emergency area (state of the operational landscape, directions of search and ways of rescue,
location of the victims and objects of danger, priority of rendering of assistance, trends of
emergency, support and protection of rescuers and medical personnel, localization of looters and
their neutralization, restoration of communication and prevention of panic). The system will
consist of several levels: the first level - a mobile network of wireless multisensor platforms of
airborne platforms - flying drones, which form an adaptive network of primary information
supply; The second tier is the Telecommunication Aerial Platforms (TAs) designed to collect and
subsequently process and manage information from the lower tier network, as well as to
communicate with telecommunication ground nodes or directly with the Emergency
Management Center.

New and improved methods and protocols for the interaction of sensor nodes in the
wireless sensor network with mobile sensors (WSNMS) at different levels of the OSI model,
taking into account the principles of building a multi-level adaptive WSNMS, is developed.

New methods and algorithms for combining high-speed digital radio equipment based on
802.11xx standards for transport and distribution components of the communication network and
upgraded for the needs of power departments of wired equipment of digital flow routing,
switching and information distribution have been developed. This makes it possible to flexibly



configure combined wired and wireless information transmission systems and to adapt them
flexibly to suit your needs and requirements.

Methods and techniques for determining the interconnectivity of sensor nodes and
gateways of multilevel adaptive WSNMS are proposed, taking into account the technical
characteristics of their transceivers and the actual topographic conditions of the operational
landscape is suggested.

Methods and techniques of energy saving of sensor units equipped with power batteries
are proposed.

Recommendations for software-defined radio systems (SDR) protocols are proposed by
using advanced decision-making algorithms for the use of a particular signal-code structure
(SCS) of modulation type, noise-coding, OFDM subcarrier number.

Proposals have been developed on the use of specialized cryptographic information
security equipment for use in digital networks, which will provide the necessary level of
protection of information against the interference of third parties in the content of transmitted
information.

The results of the approbations of the received theoretical and constructive proposals
were made on the basis of the Ukrainian Research Institute of Civil Defense, the Institute of
Problems of Mathematical Machines and Systems of NAS of Ukraine, PJSC SIA "ELMIZ".

4. HasiBHICTb OXOPOHHHUX JOKYMEHTIB HA 00’€KTH NMPaBa iHTeJIeKTYaIbHOI BJIACHOCTI.

e [latent VYkpainm Ha KopucHY Mojenb: «Croci® BHOOpY 3aBaJOCTIHKOTO KOAy 3a
KPUTEPIEM MaKCHUMaJIbHOTO HaOmvxkeHHs a0 rpanuii [llenona» Ne UA-112916-U Bixg
10.01.2017 / Artop: Ypuscobkuii JI.O.
http://uapatents.com/12-112916-sposib-viboru-zavadostijjkogo-kodu-za-kriteriehm-
maksimalnogo-nablizhennya-do-granici-shenona.html

e [larent VkpaiHm Ha KOpUCHY Mojenb: «Crmocid JOCATHEHHS MaKCHMalbHOT
IPOAYKTUBHOCTI B AUCKPETHOMY KaHaJli 3B’ 3Ky 13 3aBaJOCTIMKIUM KoyBaHHSAM» Ne UA-
117164-U Bix 26.06.2017 / Atopu: Bepryn C.H., Mommunachka A B., Ocumuayk C.O.,
[Temkin A.M., Ypuscokuii JI1.O..
http://uapatents.com/10-117164-sposib-dosyagnennya-maksimalno-produktivnosti-v-
diskretnomu-kanali-zvyazku-iz-zavadostijjkim-koduvannyam.html

e [latent Ykpainu Ha kopucHy Mmojenb Ne 130356 «Cmoci6 BHM3HA4YeHHsS KOOpIUHAT
ceHcopiB 06e31poToBOi ceHcopHoi Mmepexi» ABtopu: Jlucenko O.I., IlykanoB O.D.,
SAxopuoB €.A., HosikoB B.1. 3apeectpoBano B Jlep»aBHOMY peecTpi MAaTEHTIB Y KpaiHU
Ha kopucHi mogeni 10.12.2018.
https://vkursi.pro/Card/Patents?patentNumber=130356_2

e (CBIIOUTBO MpO peecTpaliro aBTOpchkux mpaB Ha TBip Ne 79720 Bim 13.06.2018 p.
«Komn'torepuuii mporpamumii ko ast 10T nesaiiciB Ha 6a3i ESP8266 3 BukopucTaHHIM
TpboxX aatuukiBy ABtopu:Ypuscbkuil J1.O.., Ocunmuyk C.O., Ocunuyk U.C.,UexkyHOB
H.B., Kupamyx B.B.

5. TlopiBHsiHHS 3i CBITOBUMH aHAJOTaMU.

Po3poOka BigmoBijzae CBITOBOMY piBHIO. Bmepmie y cBiTi 3alpOlOHOBaHO METOAU
IHTEJIEKTYalIbHOTO YIPaBIIHHS O€3MPOBOJAOBUMU CEHCOPHMMM MeEpeXaMu 13 MOOUIbHUMU
CEHCOpaMH, TEeNEeKOMYHIKAI[iiHUMKU Ha3eMHUMH BYy3JIaMH Ta, aJalTUBHOTO ONTHUMAJIBLHOIO Ta
KBa31aIalITUBHOTO YITPaBJIIHHS

B H/IP nocsiraetbes miBUIIIEHHS O€3MEKH Ta 000POHO3JaTHOCTI KpaiHU 3aBSKUA CTBOPEHHIO
BJIOCKOHAJICHOI ~CHUCTEeMH Tiepedadi iHdopmarii 13 TPaHCIOPTHOK 1  PO3MOAUIHUOIO
KOMIIOHEHTaMH Ha OCHOBI cTaHAapTiB Oe3mpoBogoBoro 3B’s3ky IEEE 802.11xx, mudposux
3aco0iB po3moalTy iH(pOpMaIlii Ta BIOCKOHAICHHS aJlTOPUTMIB iX ()YHKIIIOHYBaHHS, OopraHizarii
TPAHCIOPTHOT KOMIIOHEHTH MEpEXi 13 MOMKJIMBICTIO THYYKOro i KOH(IrypyBaHHsS Ha OCHOBI
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oprasizariii 0e3mpoBOAOBHX JIIHIM Mepeiadi, peTpaHCsALii Ha OCHOBI KUIBKOX JIIHIM TOYKa-TOYKA
1 po3mojijoM TOTOKIB iHdopmarii B Toukax perpancisiii. Pesynpratn H/IP € HOBHMMH, 110
JOCTaTHRO OOTIPYHTOBAHO TMOPIBHSHHSAM 31 CBITOBHMH aHAJIOTaMH, a caMmMe — peaji3allis
MIPOTOKOJIIB  «PO3YMHOTr0 pajnio3B’si3ky» (Software Defined Radio — SDR), Bukopucranus
TUIIOBOTO, CIICIIai30BAHOTO T OTPeOU CHUIIOBHX BiJIOMCTB, OOJaJHAHHS KPUIITOTPaQidHOTO
3axucTy iHpopMarlii B TuQpOBUX MEPEKaXx.

6. ExonoMiuHa npuBadIMBIiCTh JIJIsl IPOCYBAHHS HA PHHOK (8apmicmsb peanizayii npoexkmy,
MEPMIHU BNPOBAOICEHHSL MA OKYNHOCH, NOKA3HUKUL).

Pesynpratn poOOTH CHPUSTHMYTH CTBOPEHHIO HOBHX MAaKETHHMX 3pa3KiB BY3IIiB
amantuBHUX BCM, a TakoX eKCIEepMMEHTAJIbHUX 3pa3KiB IHTEIEKTyaJbHHX POOOTH30BAHUX
wiatpopM s Oa3yBaHHS Ta JOCTaBKM CEHCOPIB B PaliOH MOHITOPHHTY. MOXIJIMBUMHU
KopuctyBayamu pe3ynbtariB HJIP moxyTts OyTu: MinicTepcTtBo 0060poHn Ykpainu; JlepxkaBHa
ciyx6a YKpaiHu 3 HaA3BUYaHUX CHUTYyamiid, MiHICTEpPCTBO €KOJIOTIi Ta MPHUPOTHUX PECypciB
VYkpaiau, Bumi y400Bi 3akiagun MiHicTepcTBa OCBITH 1 Hayku Ykpainu, 30kpema KIII imeni
Iropst CikopcbKoro.

[loreHmiiiHi 3aMOBHHMKHM Ta IX 3alliKaBJICHHS Yy BUKOPUCTaHHI pE3yJbTaTiB, IO
HIATBEPIKYETHCS  OPIIIHHUM JHCTOM 3 3a3HAUYEHHSM MOXIMBHX OOCSTIB Ta TEpPMIiHIB
BITPOBA/KCHHS:

— VYKpalHChbKUH HAYKOBO-IOCHITHUN 1HCTUTYT LUBUIbHOTO 3axucty. [Inanyetscs Ha 2020-
2021 p.p. po3poOKa TEXHIYHOI TOKYMEHTAIlii JJIsi BHTOTOBJICHHS EKCIICPUMEHTAIBLHUX
MOOITBHUX CEHCOPIB Ta 3pa3KiB MoyliB OopToBoro obnagHanus TA s miATpUMaHHS
iH(pOopMaiifHOT0 0OMiHY 13 MOOUTEHUMH CEHCOpaMU. MOXKITBHIA 00CAT BIPOBAPKEHHS —
300 Tuc. rpH.

— Incturyr nmpobGiiem marematnuHux MammH 1 cucteM HAH Vkpainu. Ilnanyerbcs Ha
2020-2022  p.p. po3poOKa  TEXHIYHOI  JIOKYMEHTAamii  JUIS  BUTOTOBJICHHS
eKCIepuMeHTaNbHUX 3pa3kiB BCM a1 MOHITOpPHMHTY MapaMmeTpiB HaBKOJIHIIHBOI'O
cepenoBHUIla Mo0IM3y HEOE3NEYHNX TEXHOTEHHHUX Ta TPOMUCIOBUX 00’ €KTiB. MOXIMBUN
oOcsr BrpoBakeHHs — 300 — 400 THC. TpH.

7. Tlorenuiiini kopucryBaui (eanysi, minicmepcmea, 8i0oMmcmea, NIONPUEMCIEA, OP2aAHI3ayil).

Bukopucranns pesynsraris HIP MoxnuBe 11 BupiieHHs 3agad MiHicTepcTBa 000pOHU
Vkpainun (crmocrepekeHHs 3a 00eM, OIliHKa 30WTKIB BiJl TPOTUCTOSHB, JAUCTAHI[INHUN
MOHITOPHHT CTaHy 3J0pOB’s Ta 00€31aTHOCTI OCOOOBOTO CKJIaay BIWCHKOBHUX MiAPO3ILTIB
30poitnux Cun VYkpainu, cTaH 1 HasBHICTh OOJaJAHAHHS Ta OoempuriaciB Ha ToJ 0OO¥0,
opieHTaliss Ha MicueBocTi), JlepkaBHOI NPUKOPIAOHHOI ciayxkOu VYkpaiHu (mOKpalieHHs
KOHTPOJIIO Ta OXOPOHU JIEP>KaBHOT'O KOPJIOHY, O€peroBoi JIiHii Ta MOPCHKUX aKBAaTOpii YKpaiHu),
B CHCTEMI aBialliiHOro Momyky i1 psATyBaHHs JlepxkaBHOi ciyxOu YkpaiHu 3 HaJ3BHYaWHUX
CUTYallii (JUIg OepaTUBHOIO MOHITOPUHTY 30HM HaJ3BUYalHOI CUTYallli Ta opraHizauii 3B’ 513Ky
B MOOIJTbHUX HAa3€MHHUX MiJIpO3/iJiaX MPH BUKOHAHHI MMOIIYKOBO-PATYBaJIbHUX pOOIT) Ta iH.

8. CtaH roToBHOCTI po3podKku (rabopamophuii abo npomMuUcio8uil 3pa3oK, MexHiuHa
OOKYyMeHmayis, Oi3Hec-niaH, 20mosa 00 6NPOBAONCEHH).

Pesynbratu HJ/IP BHKOpUCTOBYIOTBCS CHUIBHO 3 YKpaiHCBKUM HAyKOBO-IOCTIAHUM
IHCTUTYTOM IHMBUIBHOTO 3axucTy Jlep>kaBHOi ciy:xOM YKpaiHW 3 HaA3BHUAHHHUX CUTYaliil y
paMKax BUKOHaHHS poOiT 3a moroBopoM mpo criBmpario Nel7-2003 Bix 25 rpyans 2013 p. s
MaKeTyBaHHS MPoLECciB KOHDIrypaii Mepex 3B’ 43Ky 13 BUKOPUCTAHHAM CYy4acHUX MPOTOKOIIB.

9. IcHyroui pe3yJibTaTH BIPOBAKEHHSI.
PeanizoBano Jlinensito Ha Bukopuctanus [latenty Ha xopucHy mozaenb Ne UA-117164-U ot
26.06.2017 «Cmoci®6 AOCATHEHHS MaKCHMAJIbHOI MPOIYKTUBHOCTI B JHUCKPETHOMY KaHaJl



3B’SI3KY 13 3aBaJOCTIHKUM KomyBaHHAM» Ha KOpHUCTh [IAT «Emmiz» (dorosop Ne IIml17-2 Bin
«24» xoBtHa 2017 p., 16 000 rpH.).

BHroToBneHo eKcnepuMEHTAIbHUN 3pa3oK (GparMeHTy pamiomiHii 3 BUKOPUCTAHHS
obnamnanns cramapty 802.11a ta 802.11n nmianmazoniB SITn ta 2ITn 3 migkimoueHHS
kopuctyBanpkux [IK (ITpoToxos Ne 1 Bix 20.09.2019 p.)

10. Ha3Ba migpo3ainy, Tenedon, e-mail.
KIII im. Iropst Cikopceskoro, ITC, HII Tenekomynikanii,
npoB. [naycrpiansuuii, 2, m. Kuis, 03057,
teir.: (044) 204-98-10. Email: Leonid_uic@ukr.net.

11. ®oto (000B’s13K0BO) ab0 KilbKa CIaiIiB mpe3eHTalii 3 GOTO pOo3POOKH B €IEKTPOHHOMY
BUTTISAL (pPeKJIaMHOr0 Xapakrtepy). Skmo ¢oro HamgaeTbcsi okpeMuM (aiiiaoMm, OaxxaHo
BukopuctoByBatu JPEG ¢opmar.

®oT0 3 Micusi BUIPOOYBaHb

By3oa b, KuiB, ByJ. IloaboBa, 19/8: B naHiii 30HI 3HaXOIUANCHh 4 KIiHIIEBHX KITI€EHTA
MepeKi, 30kpeMa 1 BukopucToByBcs st TectyBanHs VOIP 3Bsi3ky, 1 st Blynk 10T, ta HoyTOyk
3 cepBepHoro yactuHoro [13 iperf mis tecryBanHs Tpadiky 1 mBuakoctedd B mepexi. Hadoro
MauTH BHJIHO MTPUAOMONIEpeIaBadi TOUYKA-TOYKA Ta TOYKa-0araroTouka.

Ha ¢oto Hmx4e nmokazaHo aBTOHOMHE YKHBJIEHHS 3aC001B 0€3MPOBOIOBOTO 3B 3Ky Ta
MapHIpyTHU3aTOP IS TIKIIOYCHHS PUHOMOTIEpEIaBadiB TOYKA-TOUYKa 1 TOYKa-0araToTouka:

By3oa A 3a aapecoro [loaboBa, 19/8: B maniit 30H1 Oys0 2 KIHIIEBUX KJIIEHTa MEPEXKI,
30KpeMa | BHUKOPUCTOBYBCS Juiss TectyBanHs VOIP 3Bs3ky, Ta HOyTOyK 3 Blynk-cepBepom Ta


mailto:Leonid_uic@ukr.net

VolIP-cepsepom, cepsep Apache ta xmierceka uwactuna I13 iperf mms tectyBanHs Tpadiky i
IIBUIKOCTEH TIepeIaBaHHs JaHUX B MEPEXI.

AHai3 BiaieHHs KiHIIEBOTO a00OHEHTA BiJl TOUKH JOCTYITY caiTiB A 1 b mokasas, mo
MaKcHUMaJlbHe BiajgajieHHs abonenTa Big bC moxnuBe Ha BigcTanb 270M, iCiIs 40To 3B 30K
Mk aboHeHTChKHM TepMiHaioM Ta bC mepepuBaeThbes:

€ ©® Yourlocation
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B Toi1 e vac, /U1 BUCOKOIIBUIKICHOTO 3B’ SI3KY TaKUM Pe3yNIbTaT € IIJIKOM MPUHHATHUM,
Ta J1a€ MOXJIMBICTH OynyBaTh O€3MpPOBOJOBY MEPEXKY Ha OCHOBI KOMIIOHEHT TOYKA-TOYKA Ta
TOYKa-0araroToyka JOBUIbHOI KOH(]Iirypamii Ta 3 TOKPUTTAM SK 3aBIOJHO BEIHMKOI HEOOXiTHOI
TepuTOpii/



OTxe, CIIPOEKTOBAHO, PO3TOPHYTO Ta MPOBEACHO IOCHIKCHHS TapaMeTpiB aBTOHOMHOI

Mepexi 3B'sI3Ky "TOuka-TOYka" OMEpaTHUBHOTO PO3TOPTAHHS TIOJBIMHOTO TpHU3HAYCHHS B
MOJIbOBUX YMOBax Ta HAJANITYBaHHs O€3MpPOBOJIOBUX 30H 3B’SI3KY BUAY «TOUKa-0araToTOUKa 3

1HQOKOMYHIKAIIHHUMH KOMITIOHEHTAMH B KIHIIEBHX BYy3JaX MEpEKi Ha OCHOBI CTaHIApTiB
IEEE 802.11xx.

12. Mepedik myoaikamiii 3a MaTepiajamMu J0CTiIKeHb 3a TIEPi0l BUKOHAHHS (6acomi

MoHocpaghii, niopyuHuKku, ROCIOHUKU, HAYKOGL cmammi, oucepmayii, inui nyonikayiti).

. JL.O.Ypuscekuii, C.O. Ocunuyk. Konuenrtyanpasie actiekTsl opranuzanuu loT cereii B
Vkpaune [/ Haykoemkne TexHONOrMH B HH(POTEIEKOMMYHHUKAIMAX: 00paboTKa
uHpopmanuu, kubepbezomacHocTs, HHPopMaronHas 6opr6a. Monorpadpus. [Tox oOm.
pen. B.M. be3pyk, B.B. bapannuk. - Xapskos: XapbkoB: ®OII bpogin O.I1., 2018. — c. 89-
112.

. L. Uryvsky, A. Moshynska, S.Osypchuk ,Productivity Increase of Multiservice Duplex
System Using the DVB-T2 Standard/ The Actual Problems of the World Today/
Monograph. — London, SCIEMCEE (2019) — pp. 279-296.

. L. Uryvsky, A. Moshynska, S.Osypchuk, B. Shmihel Comparison of methods for
determining noise immunity indicators of a multiservice transmission system / Advances in
Information and Communication Technologies. Lecture Notes in Electrical Engineering, vol
560. / Monograph. Springer, Cham, 2019 — p.p. 167-185.
https://www.springer.com/gp/book/9783030167691

. L. Uryvsky, V.Solyanikova. Research of the Control Algorithms for a State of Duplex
Communication Channel in the Conditions of Multipath/ Advances in Information and
Communication Technologies. Lecture Notes in Electrical Engineering, vol 560. /
Monograph. Springer, Cham, 2019- p.p. 186-204.
https://www.springer.com/gp/book/9783030167691

. Ypuscekuit J1.O. Metonu Ta 3acobu 3abe3medeHHs] MPOMYCKHOIT 31aTHOCTI Ta 0e3meKu
1HQOKpPMYHIKAllIfHUX CHUCTEM B yMOBax JIUHAMIYHOTO cepenoBuIna/ 3abe3nedyeHHs
¢byHKLIOHATBHOI O€3MeKH KpUTHYHUX iHpopMaLiiiHO-Kepytounx cucrteM / Monorpadis. —
XapkiB: Koncranra, 2019. — 272 c.

. Unpuenko, M.E., Hazapenxo O.l, VYpuscekuii JL.O., Mommunceka A.B. Anruo-
YKpaiHCbKHMii cJIOBHMK aOpesiatyp «CymyTHUKOBI TenekoMmyHikauii»/ Indgopmaniinui
pecypc (eneMeHT) qucTaHuliifHoro xypcy «PaniopeneliHi Ta CymyTHHUKOBI CHCTEMM»]:
MJs  cTyaeHTIiB cremianbHOocTi 172 «TenmexkoMmyHikaiii Ta paaioeIeKTpOHIKay/
Enextponni TtekcroBi manni (1 ¢ain: 2, 0 Mb6aiir). — Kuis: KIII im. Irops
Cikopcbkoro, 2019. — 128 c.https://do.ipo.kpi.ua/course/index.php?categoryid=228

. llchenko, M.Y., Developing Telecommunication Strategies Based on Scenarios in the
Information Community / llchenko, M.Y., Uryvsky, L.A. Moshinskaya, A.V. //
Cybernetics and Systems Analysis. November 2017, Volume 53, Issue 6, pp. 905-913.
Scopus https://doi.org/10.1007/s10559-017-9992-9

. Zakharov, A. V. Stripline bandpass filters with alternating coupling coefficients / A. V.
Zakharov, M.Y. lichenko, O. Lysenko, L.S. Pinchuk // Radioelectronics and
Communications Systems. — 2017. - V. 60, Ne 4. - C. 173-180 Scopus
http://radioelektronika.org/article/view/S0735272717040033

. Uryvsky, L.A Comparison of methods for determining noise immunity indicators of a
multiservice transmission system/ Uryvsky, L.A., Moshynska, A.V., Osypchuk,
S.A., Shmihel, B.O. // Lecture Notes in Electrical Engineering. Advances in Information
and Communication Technologies pp 167-185 Scopus. https://doi.org/10.1007/978-3-
030-16770-7_8

10. Uryvsky, L Research of the control algorithms for a state of duplex communication channel

in the conditions of multipath / Uryvsky, L., Osypchuk, S., Solyanikova, V. // Lecture Notes

in Electrical Engineering. Advances in Information and Communication Technologies pp

186-204. Scopus. https://doi.org/10.1007/978-3-030-16770-7_9
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11.Lysenko, A. Monitoring System and Fixed Communication on the Basis of Nanosatellites /
A. Lysenko, V. Yavisya, |. Alekseeva, A. Tureichuk // 2018 International Scientific-
Practical Conference on Problems of Infocommunications Science and Technology, PIC S
and T 2018 - Proceedings. - 2019. - C. 132 - 134 Scopus.
https://ieeexplore.ieee.org/document/8632097

12. Tachinina, O.M. Algorithm of Stabilization of UAV on a Given Trajectory of Motion with
Allowance for Possible Retargeting/ O.M. Tachinina, >O.l. Lysenko<, >1.V. Alekseeva<,
A.M. Tureichuk // 2018 IEEE 5th International Conference on Methods and Systems of
Navigation and Motion Control, MSNMC 2018 - Proceedings. — 2018. - C. 132 — 134
Scopus. https://ieeexplore.ieee.org/document/8576272

13.Tachinina, O.M. Algorithm for Operational Optimization of Two-Stage Hypersonic
Unmanned Aerial Vehicle Branching Path / O.M. Tachinina, >O.l. Lysenko<, >l.V.
Alekseeva< // 2018 IEEE 5th International Conference on Methods and Systems of
Navigation and Motion Control, MSNMC 2018 - Proceedings. — 2018. - C. 11 — 15 Scopus.
https://ieeexplore.ieee.org/document/8576319

14.Tachinina, O.M. Path constructing method of unmanned aerial vehicle / O.M. Tachinina,
O.l. Lysenko, LV. Alekseeva // 2017 IEEE 4th International Conference on Actual
Problems of Unmanned Aerial Vehicles Developments, APUAVD 2017 - Proceedings. —
2018. - C. 254 — 258 Scopus. https://ieeexplore.ieee.org/abstract/document/8308823

15.Tachinina, O.M. Algorithm of smart prompter for operator of UAVs group / O.M.
Tachinina, O.l. Lysenko,>l.V. Alekseeva // 2017 IEEE 4th International Conference on
Actual Problems of Unmanned Aerial Vehicles Developments, APUAVD 2017 -
Proceedings. - 2018. - C. 250 - 253 Scopus.
https://ieeexplore.ieee.org/abstract/document/8308822

16.Uryvsky, L.A Applied research of modulation-coding schemes selection algorithms
effectiveness in 802.11 equipment / Uryvsky, L.A., Moshynska, A.V., Osypchuk, S.A.//
2017 4th International Scientific-Practical Conference Problems of Infocommunications
Science and Technology, PIC S and T 2017 - Proceedings. Scopus.
DOI: 10.1109/INFOCOMMST.2017.8246427

17.Uryvsky, L.A Efficiency analysis of signal-code sequences selection algorithms on IEEE
802.11 equipment / Uryvsky, L.A., Moshynska, A.V, Osypchuk, S.A.// 2nd International
Conference on Advanced Information and Communication Technologies, AICT 2017 —
Proceedings. Scopus. DOI: 10.1109/AIACT.2017.8020090

18. Uryvsky, L.Assessment of information efficiency of error-correcting codes in Plotkin bound
! Uryvsky, L., Pieshkin, A. // 2nd International Conference on Information and
Telecommunication Technologies and Radio Electronics, UkrMiCo 2017 — Proceedings.
Scopus. DOI: 10.1109/UkrMiC0.2017.8095413

19.Uryvsky, L.A Analysis of digital signal quality indicators based on analytic and stochastic
modeling / Uryvsky, L.A., Moshynska, A.V., Osypchuk, S.A.//' 2nd International
Conference on Information and Telecommunication Technologies and Radio Electronics,
UkrMiCo 2017 — Proceedings. Scopus. DOI: 10.1109/UkrMiCo0.2017.8095414

20.Empirical and analytical energy thresholds of Modulation-Coding Schemes research in
IEEE 802.11n devices/ lichenko, M.Y., Uryvsky, L.A., Moshynska, A.V., Osypchuk,
S.A./l 14th International Conference on Advanced Trends in Radioelectronics,
Telecommunications and Computer Engineering, TCSET 2018 — Proceedings. Scopus.
DOI: 10.1109/TCSET.2018.8336361

21.Tlemkin A. M. ®opmyBaHHS CHTHAJIFHO-KOJOBUX KOHCTPYKIIIH Ha OCHOBI KOJIB,
33663HC‘-Iy}O‘-II/IX MaKCHMaJIbHE HaAOJIMKEHHS pa(e) FpaHI/II_Ii IIlennona : ducc. Kamno. mexu.
Hayk.. 05.12.02— TenexomyHikaniiai cuctemu ta mepexi / A. M. Ilemkin. - K., 2018.
3axwuiieno B 2018 p

22.Taunnina O. M. Meroaun CHHTE3y ONTHMAJIBLHOTO KEpPYBaHHSA JCTEPMiHOBAaHUMU
CKJIQJICHUMHU JUHAMIYHUMH CHCTEMaMH 13 PO3Tally>)KeHHUMH TPAEKTOPISIMU PyXYy: QUCC.
0okm. mexH. Hayk.. 05.13.03 — Cucremu Ta nporecu kepyBanusa / O. M. Tauunina. - K.,
2018. 3axumeno B 2018 p.
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13. HagaTu KJIH04Y0BIi €J10Ba 10 PpO3pOOKHU

be3npoBo1oBI ceHCOpHI Mepexi 13 MOOUIBHUMH CEHCOpaMH, TEJIICKOMYHIKalliiiHI Ha3eMHi
BY3JIM, TEJICKOMYHIKaIliifHi aeporutatdopmu, crangapt ieee 802.11, sdr, mabGoparophi
JOCIIJIKeHHS, MOJIbOBI BUNIPOOYBaHHS, aJallTUBHUN aJrOPUTM BUOOPY CHUTHAIBHO-KOJIOBOI
KOHCTPYKITii.



