O6J1ikoBa kKapTka HIJIKP

Jep>kaBHuH 06J1ikoBHI HOMep: 0225U003739
Jep>kaBHuUMH peecTpaniiinuii Homep: 0123U101602

Bigkpura

Iara peecrpamnii: 11-08-2025

1. ETaniy BUKOHAHHS

Homep etany: 2

Hasga eramy: BUrOTOB/IEHHSI €KCIIEPUMEHTANIbHOTO JOCifHOTrO B3iplsi BKM, pesysbTaTu HOro TeCTyBaHHS 3 6a30BUM

NpOrpaMHUM 3a6€e3Me4eHHsM, PO3PO6IIEHHS TPOrPaMHOTo 3abe3rneyeHHs BGYyZ,0BAHOTO METPOJIOTiYHOTO 06CyTOBYBAaHHS
ITouaToxk eramy: 01-2024
3akiHueHHs eTany: 12-2024

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeupb

HasBa opranisanii: 3axifHOyKpaiHCbKUI Hal[iOHATIBHUM YHIBEPCUTET

Kom €IPIIOY /IIIH: 33680120

MigmopsaxoBaHicTh: MiHiCTEpCTBO OCBITU i HAyKu YKpaiHu

Appeca: By1. JIbBiBCbKa, 6y, 11, M. TepHomine, TepHoninbcbkuil p-H., TepHominbcbKa 0611., 46009, Ykpaina
Tenedon: 380352475051

E-mail: rektor@wunu.edu.ua

WWW: https:/ /www.wunu.edu.ua/

3. Bnacuuk peayabtatiB HIJIKP (mpoaykiiii)

Hassa opranisanii: MiHicTrepcTBo oCBiTH i Hayku YKpaiHu

Kog, €IPIIOY /IIIH: 38621185

Appeca: npocriekt bepecreiicekuii, 6yz. 10, m. Kuis, 01135, Ykpaina
MignopsaxoBaHicTs: KabineT MiHicTpiB Ykpainu

Tenedon: 380444813221

E-mail: mon@mon.gov.ua

WWW: https://mon.gov.ua/ua



HasBa opranisanii: 3axifHOyKpailHCbKUI Hal[jOHATIBHUM YHIBEPCUTET

Kom €IPTIOY /IIIH: 33680120

Appeca: By. JIbBiBCbKa, 6y, 11, M. TepHomnine, TepHoninbcekuil p-H., TepHoMinbChKa 0671., 46009, Ykpaina
MigmopsaxoBaHicTh: MiHiCTEpCTBO OCBITU i HAyKu YKpaiHu

Tenedon: 380352475051

E-mail: rektor@wunu.edu.ua

WWW: https:/ /www.wunu.edu.ua/

4. JI>kepeJia Ta HanpsiMu piHaHCYBaHHSA

IligcTaBa o715 mpoBeAeHHs POOIT: 34 - IOroBip (3aMOBJIEHHS) 3 LIEeHTPAJIbHUM OPIraHOM BUKOHABYOI B/IaIM, aKaleMi€lo HayK

(rO;IOBHMMU PO3IIOPSIAHNKAMY OIOIPKETHUX KOIITIB HA mpoBeaeHHst HIIJIKP)
KIIKBK: 2201040

Hampsm ¢inaHcyBaHHs: 2.2 - IPUKJIAJHI JOCIiIXKEHHS i pO3poOKU

J>kepena piHaHCYBaHHS

IkepeJio giHaHCcyBaHHS: 7713 - KOWITHU EPKOIOIKETY

dakTuunmii o6csr pinancyBasHs 3a 3BiTHME etan: 1500.000 THC. TPH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

IHTENIeKTyanbHi BUMipIOBAJIbHO-KEPYIOYi MOXyJi 1J1s1 3a6e3reyeHHs] BUCOKOi iH(OPMATUBHOCTI, >KMBYYOCTi Ta JJOCTOBIPHOCTI

CHCTEM MOHITOPUHTIY 00’€KTiB KPUTUYHOI iHpacTpyKTypU

Haspa po6oTH (aHrJ1)

Intelligent measuring and control modules of critical infrastructure monitoring systems for ensuring high informative value,
survivability, and reliability

Pedepar (ykp)

Y Mexkax BUKOHAHHS IPOEKTY OYJI0 pO3p06JIeHO iHTeNeKTyalbHUI BUMIpIOBalIbHO-Kepyounii Monysbs (BKM) 11 BUKOpUCTaHHS Y
CKyafi cucteM MOHITOpUHTY i KepyBaHHs (CMK) oGekrtamu kputuuHoi iHpactpykrypu (OKI) y mTaTHMX, aBapiiHuX i
MOCTaBapiliHUX yMoBaxX. Y xofii pobOTH po3po6sieHO MEeTOAM peasnizaulii MeTu NpoekTy, chopMoOBaHO CTPYKTypy BKM, iioro
amapaTHi CXeMM Ta BY3JIM, 2 TaKOX aJlrOpUTMMU 06a30BOTO NPOTrpamMHOro 3abe3ledyeHHs, 10 3a0e3MedyloTh iHGOPMATUBHICTD,
SKUBYYICTb i AOCTOBIpHICTH poOOTH MOfAyJssd. Ha mepiiomy eTami CTBOPEHO CTPYKTYpHYy apXiTekTypy BKM, po3pobieHo cxemu
(yHKLiOHANMBHUX BY3JiB, NIPOBEJEHO MOJEJIOBAHHS iX pOOOTH, BU3HAYEHO TEXHiYHi BUMOTU Ta napameTpu. OCOO6JIUBY yBary
MpUJiNeHo MigBUINEHHIO TOYHOCTI BUMipIoBaHb, peanisalii BOyZOBaHOI CUCTEMH METPOJIOTiYHOTO CaMOTeCTyBaHHS (s ALITI,
LJAIT Ta ceHcopiB) 6e3 3ynmuHKA Mozysi. ApxiTekTypa BKM 3a6esnedye iHTerpatiito airopuTmiB 06poOKy CUTHAJIIB i KEpYBaHHS, Yy
TOMY 4YMCJi 3 BUKOPUCTAHHSM METOJiB INTYYHOro iHTesnekTy. Ha ppyromy ertami Oysl0 BUTOTOBJIEHO €KCIE€PUMEHTAabHUN
JocaigHUIM 3pa3ok BKM, 3MOHTOBaHO BY3/M (CUCTEMM >XUBJIEHHS, KOMYyTallil, IepeTBOPEHHSI CUTHAJIB, AKEPEJIO €TaJOHHOi
HaIpyry) Ta peasizoBaHO 6a30Be NporpamHe 3abesnedeHHs. [IpoBeleHO CTEHIOBI BUNPOOYBaHHS AOCiinHOro 3paska BKM 3
6asoBuM [13, a TakoX MOZEJIOBAaHHS aBapifHUX PEXHUMIB pOOOTU. Pe3ynbTaTu MigTBEPAUIIN BUCOKY TOYHICTH (24-poO3psgHuil
curma-genbra ALTI), 3aBapmocrifikicTs (o 180 nB) Ta aBTOHOMHICTB (IO 72 rOAuH i3 BUKOPUCTAHHSIM JIPOHIB-PETPAHCISITOPIB).
OKpemMoO po3po6JIeHO MporpaMHe 3a0e3leYeHHs BOYOBAHOIO METPOJIOTiYHOTO OOCJIYTOBYBAHHS, sIKe 3abesledye NepiofuyHy
nepeBipKy KaHajiB BUMipIOBaHHS Ta aBTOMAaTH4YHE BUSIBJIEHHS HELOCTOBIpHUX AaHUX. Po3pobieHuit BKM pekomMeHI0BaHO 110

BITPOBAPKEHHSI B CICTEMAaX €HEPreTUYHOi, TEXHOT€HHO], eK0JIOTiYHOI 6e3I1eKH, a TAKOK B 000POHHIH cdepi.



Pedepar (aHr1)

During the implementation of the project, an intelligent measurement and control module (MCM) was developed for use in
monitoring and control systems (MCS) for critical infrastructure facilities (CIFs) under normal, emergency, and post-emergency
conditions. Within the scope of the work, methods for achieving the project objectives were developed, along with the MCM
structural architecture, its hardware schematics and functional units, and basic software algorithms, ensuring the module’s
informativeness, resilience, and data reliability. At the first stage, the structural architecture of the MCM was developed; circuit
diagrams of functional units were designed and simulated; technical requirements and performance parameters were defined.
Special attention was paid to enhancing measurement accuracy and implementing an embedded metrological self-test system
(for ADCs, DACs, and sensors) that operates without interrupting the module. The MCM architecture supports the integration of
signal processing and control algorithms, including artificial intelligence (Al)-based methods. At the second stage, an
experimental prototype of the MCM was manufactured, including the assembly of hardware units (power supply, switching
circuits, signal conversion, reference voltage source), and the implementation of basic software. Bench testing of the prototype
with the basic software was performed, along with simulation of emergency operating scenarios. The results confirmed high
measurement accuracy (24-bit sigma-delta ADC), noise immunity up to 180 dB, and autonomous operation for up to 72 hours
using drone-based communication relays. In addition, dedicated software for embedded metrological support was developed,
enabling periodic verification of measurement channels and automatic detection of unreliable data. The developed MCM is

recommended for implementation in energy, industrial, environmental safety systems, as well as in defense applications.

Inpgexkc YIK: 004.3-185.4; 004.7-185.4

Kopau Tematnunux pyopuxk HTI: 50.07.03
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

Haspa npoaykuii (yKp): BuMipioBaJbHO-KEPYIOUUI MOAYJIb

Hassa npoaykuii (anrJ1): Measuring and control module

OuikyBaHi pe3yJjbTaTH: Bupobu TexHiuHi, MeToguyHi JoKyMeHTH, AHaIITUYHI MaTepianu
T'anyss 3acrocyBaHHs: M 72 HayKoBi HOCTIIKEHHSI Ta pO3POOKH

Onuc npozykKuii (yKp): BUroToBieHO eKcriepruMeHTaIbHUH JOCIiaHNM 3pa3ok BKM, 3MOHTOBaHO By3/11 (CUCTEMU >KUBJIEHHS,
KOMYTallii, IepeTBOPEHHS CUTHAJIB, IP)KEpeJIo €TaJIOHHOI HAaIIPYTH) Ta peasizoBaHo 6a30Be porpamHe 3abesneyeHHs. [IpoBeeHo
CTEHZI0BI BUNIPOOYBaHHS OCTigHOTrO 3pa3ka BKM 3 6a30Bum [13, a TaKOXX MOJIE/IIOBAHHS aBapiliHUX peXuMiB poboTu. PesynbpTaTtu
MiATBEpANIN BUCOKY TOYHICTb (24-po3psgHuil curma-gesnsta ALIT), 3aBagocTiiikicTs (1o 180 nB) Ta aBTOHOMHICTB (10 72 roauH i3
BUKOPHUCTaHHSM JPOHiB-peTpaHcasITOpPiB). OKpemMo po3pobiieHOo MporpaMHe 3abe3edeHHs BOYyI0BaHOIO METPOJIOTiYHOTO
06CIyroByBaHHS, sIKe 3a6e31edye NepioguyHy NepeBipKy KaHasliB BUMiPIOBAaHHSI Ta aBTOMATUYHE BUSIBJIEHHS HEJJOCTOBIpHHUX

JAHUX.
ComiasibHO-eKOHOMIYHa crpsimoBaHicTs HTII: [TokpalieHHs CUCTeM MOHITOPUHTY 06'€KTiB KpUTUYHOI iHppacTpyKTypu
Crapis 3aBepmenocti HTII: 3git no HIJKP, EkcneprumeHTanbHUI (MaKeTHUI 3pa3oK)

Bruposagskenns HTII: BnposagkeHo

Crpoku BrnpoBamkeHHs: 01.202412.2024

Bupo6Huk npoaykuii: 3YHY

CnoskuBavi mpoaykuii: [TlinnmpuemMcTsa, ycTaHOBU Ta OpraHisalii raysysei KpUuTHYHOI iHppacTpyKTypu

IlepcniekTHBHI pUHKHU: YKpaiHa

IIpaBa inTesekTyas1bHOI BjaacHOCTi: OTpMMaHO NaTeHT, 3a foroBopamu, B Ykpaini

®dopmu Ta ymoBH nepegavi npogykiii: [Ipogax narexTa, [Ipogaxk npogykuii, Crninexi HIJKP
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8. 3BiTHa JOKyMeHTaNis
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9. 3aKJII0YHI BiTOMOCTI
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