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IlizcraBa a1 npoBeAeHHs PooiT: 34 - HOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPTaHOM BMKOHABYO] BIai1, aKaZileMi€ro HayK

(roJ1I0BHMMU PO3MOPSAHUKAMU OI0IKETHUX KOIITIB Ha TpoBeaeHHs HIIKP)
KIIKBK: 2201040

Hanpsm ¢inancyBaHHs: 2.2 - IPUKJIALHI JOCTIIPKEHHS i pO3pOOKU

J>kepesia piHaHCYBaHHS

I>kepeJio gpiHaHCyBaHHS: 7713 - KOWITHU IEePXKOIOIKETY

dakTuynmii o6csar pinaHcyBaHHs 3a 3BiTHHIH eram: 28.700 TuC. IpH.
5. HaykoBo-TexHi4Ha podoTa

HasBa po6oTHu (YKp)

MyJIbTHCEHCODHI iHTEJIEKTYaJIbHI CUCTEMU

Ha3zBa po6oTH (aHrJI)

Multisensor intelligent systems

Pedepar (yxp)

PE ® E P A T 3Bir npo HIIP: 56 c., 19 puc., 20 mxepen . ATITOPUTM, BUMIPIOBAHHZ, JEIOJISPU3ALIIS, IHTEJEKTYAJIbHI
CHUCTEMU, KOPEJISITOP, MVYJIbBTUICEHCOP, HAHOOB'€KTH, OIITMMAJIBHE KEPYBAHHS, IMTPOI'PAMHE 3ABE3TIEYEHHS
OG'eKT MOOCIiIKEHHS: CHUCTEMU Ha 4YUIl, BUMipIOBaJbHO-O0YNCIIIOBAIBHI CTPYKTYPH, IHTEJIEKTyasJbHi CEHCOpPHi Mepexi,
anrOpUTMH, NPOTOKOIX OOMIHY [aHWX, MapafurMu IPOrpaMyBaHHS, MYJIBTHCEHCOPHI INEpeTBOpIoBaui, 1u(pOBi Mpoluecopu
curHasniB. Meta po6oru: Ha 6a3i po3po6sieHoi B nonepeiHbOMY eTalli AMHAMIYHO-MacCIITab0BaHOi apXiTeKTyPH iHTEeIeKTyaJlbHUX
BUMIpPIOBaJIbHO-OGYMCIIIOBA/IbHUX MOJIYJIB Peai3yBaTy [Bi NEpPCIEeKTUBHI CHCTEMM MPUKJIAJHOTO 3aCTOCYBaHHS: IPOTOTHUII
iHTesexTyaspbHOI 06'€KTHO-OpieHTOBaHOI HaHOaHaNTU4HOI GioceHcopHOi cucremu Ha 6asi 3D Kpoc-KopeJslii 4acTKOBO
JIETIO/ISIPA30BAaHOTO JIMHAMIYHOTO CBIiTJIODO3CIIOBaHHSI Ta CTBOPUTM i ampoOyBaTh MYyJIbTUCEHCOPDHY MEPEXKEBY CHUCTEMY
iHTEJIEKTyaJIbHOTO MOHITOPUHTY GOPTOBUX MapaMeTPiB 1JIs1 HOBOTO TUILy TEXHOJIOTIYHOTO MOTOBO3a BiTYM3HSIHOTO BUPOOHUIITBA
MT-1. MeTogu HOCHiXeHb: MaTeMaTU4YHE MOJEJIIOBAHHS, BUMIDIOBAHHS, €KCIIEPUMEHT, (PAaKTOPHUII aHaii3, KOpessuiiHui
aHaJi3, JOCJiIKEHHS ONepaliil, CACTEMHUI aHasli3, IMOBIpPHICHO-CTaTUCTUYHI METOAM, CTPYKTypHA AEKOMIIO3ULlisl, Bepuddikallis.
OTpumaHi pe3yabTaTu: po3po6seHO i ampo6oBaHO MPOTOTUI iHTEJIEKTyalIbHOI 06'€KTHO-OPi€EHTOBAaHOI HAHOAHAITUYHOI CUCTEMU
Ha 6a3i 3D Kpoc-KopesiLii 4acTKOBO NEMOJISIPU30BAaHOTO AMHAMIYHOTO CBITJIOPO3CilOBaHHSI HaHOO6'€eKTaMU.Po3pobieHo meToq,
iHTerpauii nporpamHo-anapaTHOro 3abesnedyeHHs! Ayl MOAM}IKOBaHOI (YHKIiOHaNIbHOI cxemy, po3pobneHoro B JIHY im. L
dpanka, 1a3epHOro (POTOHHO-KOPEJISLIITHOTO aHasi3aTopa pO3MipHOTO PO3MOily HAHOHAYaCTUHOK. Po3p06s1eHo i BIIPOBAIKEHO
iHTeJIeKTyaJlbHy MYJIbTUCEHCOPHY MEPEXEBY CHUCTEMY MOHITOPMHTY OOpPTOBUX IIapaMeTpiB Ta ONTUMAJIbHOTO KEepyBaHHS
pobGOYMMU peXMMaMu [Jisi HOBOTO THUIly O€3CTYHiHYaCTHUX Tipo06’€MHO-MEXaHI{YHMX TPAHCMICIHl [l eKCIIepUMEHTaIbHOTrOo

MOTOBO3a TEXHOJIOTIYHOro MT-1, IKM¥1 BUTOTOBJIEHNI B YKPAiHi 10 3aMOBJIEHHIO «YKP3aJIi3HULL» .
Pedepar (aHrI)

R ETFE R AT Report on the Scientific research work : 56 c., 19 figures, 20 sources. ALGORITHM, MEASUREMENT,
DEPOLARIZATION, INTELLIGENT SYSTEMS, CORRELATOR, MULTISENSOR, NANOOBJECTS, OPTIMAL CONTROL, SOFTWARE
Research object: systems on a chip, measuring and computing structures, intelligent sensor networks, algorithms, data exchange
protocols, programming paradigms, multi-sensor converters, digital signal processors. The purpose of the work: On the basis of
the dynamically scalable architecture of intelligent measuring and computing modules developed in the previous stage, to
implement two promising systems of applied application: a prototype of an intelligent object-oriented nanoanalytical biosensor
system based on 3D cross-correlation of partially depolarized dynamic light scattering, and to create and test a multisensor a
network system of intelligent monitoring of on-board parameters for a new type of technological motor locomotive MT-1.
Research methods: mathematical modeling, measurement, experiment, factor analysis, correlation analysis, operations research,
system analysis, probabilistic-statistical methods, structural decomposition, verification. The results obtained: A prototype of an
intelligent object-oriented nanoanalytical system based on 3D cross-correlation of partially depolarized dynamic light scattering



by nanoobjects was developed and tested. A software and hardware integration method for a modified functional scheme
developed at Ivan Franko National University of Lviv laser photon-correlation analyzer of size distribution of nanoparticles. An
intelligent multi-sensor network system for monitoring on-board parameters and optimal control of operating modes for a new
type of stepless hydraulic-volumetric-mechanical transmissions for the experimental MT-1 technological locomotive, which was
manufactured in Ukraine by order of Ukrainian railway, was developed and implemented.

Inpexc YIK: 004.89:004.93, 004.89:004.4, 004.89:004.3

Kozu temaruynux pyopuk HTI: 28.23.24, 28.23.29, 28.23.33
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

Ha3sBa npoaykuii (ykp): Pozpo6ka Ta arpobaliis eKCriepuMeHTalbHUX TPOTOTHUIIIB iHTEeJIeKTyalIbHIUX CUCTEM ONITUMAJIbHOTO

KepyBaHH$ BUCOKOTEXHOJIOTIYHUMHU 006'eKTaMu i MexaHi3MaMu

Hassa npoaykiii (aurJi): Development and testing of experimental intellectual prototypes systems of optimal management of
high-tech objects and mechanisms

OuikyBaHi pe3ysbTaTi: Bupobu texHiuHi, TexHosorii, [IporpamHi npogyktu
T'anyss 3acrocyBaHHs: 6i0CEHCOpUKA, 6i0TEXHOJIOT], MOHITOPUHT LOBKIJJIS, iHTeJIeKTyala3allis BUMipIoBaHb B iHayCTpiii

Onuc npozykuii (ykp): Ha ocHOBi cyyacHoi esiemMeHTHOI 623 eIeKTPOHIKY po3po6IeHo i anpo60BaHOo IIPOTOTHII iHTEJIEKTyaIbHOi
06'€KTHO-OPi€HTOBAaHOI HAHOAHAJIITUYHOI cUcTeMU Ha 6a3i 3D Kpoc-Kopesisllii YaCTKOBO JIETOJIIPU30BAaHOrO JUHAMIYHOTO
CBITJIOPO3CilOBaHHSI HAHOOO €KTaMMU, Ta Peali30BaHO Clelliali3oBaHe IIporpamHe 3abe3reyeHHs aHali3y JaHUX Ha OCHOBI
TEXHOJIOTii BIIKPUTHX CHUCTEM, PO3LIMPIOBAHMX HA PiBHI KOpuCTyBada. Po3po6eHo MeToz iHTerpaii mporpaMHO-anapaTHOro
3abesnevyeHHs 7151 MogikoBaHOI PyHKI[IOHAIBHOI cxemu, po3pobieHoro B JIHY im. 1. ®paHka, 1azepHOro GOTOHHO-
KOPEJISIIMHOTO aHai3aTopa po3MipHOro po3moiily HAHOHaYaCTUHOK. PO3pP06JI€HO i BIPOBAIKEHO iHTEIEKTyaNbHY
MYJIBTUCEHCOPHY MEPEXKEBY CUCTEMY MOHITOPUHTY OOPTOBUX [1aPaMETPiB Ta ONTHMAJIBHOTO KEPYBAHHS POOOYMMU PEXUMaAMU
JI71s1 HOBOTO THITy 6€3CTYIiHYaCTUX Tip006’'eMHO-MEXaHIUHUX TPAHCMICIH 17151 eKCIIepUMEHTaIbHOTO MOTOBO3a TEXHOJIOTIYHOTO
MT-1, sikui1 BUTOTOBJIEHMI B YKpaiHi [0 3aMOBJIEHHIO «YKP3aJli3HULi» B PaMKax MiJIOTHOTO POEKTY 110 PO3PO6Li HOBOTO TUITY

MaIuH 6araTo(pyHKIiOHATIbHOTO MPU3HAYEHHS.

ConianbHO-eKOHOMIYHa cipsimoBaHicTh HTII: CTBOpEHHsI IPMHIMUIIOBO HOBOI IPOAYKLi (MaTepiasiB, TEXHOJIOTIH TOLIO) AIst
3a6e3Me4eHHs €KCIIOPTHOTO MOTEHILiaNy Ta 3aMillleHHIO iMITOPTy, EKOHOMIs eHepropecypciB, 3MEHIIEHHS 3HOCY OOJIafHaHHS,

[TligBuIeHHs aBTOMATU3allii BAPOOHUYUX TIPOLIECiB

Cragis 3aBepmeHnocti HTII: Ines, koHuenuis, 3BiT no HIIJIKP, EkciepuMeHTanbHUi (MAaKEeTHUI 3Pa3oK)

BrposazykenHsa HTII: 4aCcTKOBO BIIPOBAIKEHO

Crpoxku BrnpoBagykeHHs: 07.202212.2023

Bupo6HuK npoaykuii: JIbBiBCbKUI HaLiOHAIBHUY YHiBepcuTeT iMeHi IBana @panka

CnoskuBayi npogykuii: chpepa 6ioMeIMYHOI eJIeKTPOHHOI TEXHIKHM, ONTUMAaJIbHOTO K€PYBAHHS BUCOKOTEXHOJIOTIYHUMU 06'eKTaMU
IepcneKTHBHI PUHKH: BHYTPIIIHI PUHOK, pUHKY KpaiH €BPOCOI03y, pUHKU KPaiH, 110 PO3BUBAIOTbCS

IIpaBa iHTe/IEKTyasIbHOI BJIACHOCTI: 3a JOrOBOpaMu

dopmu Ta ymoBHu nepepavi npogykii: [Ipogak npoaykuii, HaBuaHHs nepcoHany
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