O6J1ikoBa kKapTka HIJIKP

Jep>kaBHuUMH 061ikoBHI HOMep: 0224U002640
Jep>kaBHuUM peecrpaniiinuii Homep: 0123U101685

Bigkpura

Dara peecrpamnii: 22-02-2024

1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hasga erany: Y0CKOHaJIEHHS ITPOTPaMHUX ITPOJYKTIB CITiJIbHOTO OINPAIf0BaHHS I€0I€3MYHMX Ta T€OTEXHIYHMUX CEHCOPIB Ta
HaINlOBHEHHs 06a3 JaHUX pe3ysbTaTamu BUMIpiB 2020-2022 pp. Po3po6ka mporpaMHoOro 3abe3nedeHHs 1j1si 1ooynoBu

TepMorijpoanHaMiyHUx Mogeneil nedopmaliiit rpebesns [JHimpoBchKkoi Ta Kaniscbkoi I'EC.
IToyaTok etany: 03-2023
3akiHueHHs eTany: 12-2023

Bup, 3BiTHOTO ZOKyMeHTa: [IpOMDIKHMIT 3BiT

2. BukoHnaBsenp

Hassa oprasnisanii: HanionansHuit yHiBepcuret "JIbBiBCbKa MOJTiTEXHIKa"

Kopg, € IPIIOY /IITH: 02071010

MigmopsaxoBaHicTh: MiHiCTEpCTBO OCBITU i HAyKu YKpaiHu

Agppeca: Bysn. Crenana bangepu, 6yg. 12, M. JIbBiB, JIbBiBcbKa 061., 79013, YkpaiHna
Tenedon: 380322582111

E-mail: coffice@lp.edu.ua

WWW: http://Ip.edu.ua

3. Bnacuuk peayabtatiB HIJIKP (nmpoaykiiii)

Hasga oprani3sanii: MiHicrepcTBo ocBiTu i Hayku Ykpainu

Koz €IPIIOY /IITH: 38621185

Appeca: npocnekT Bepecreiicekui, 6yn. 10, M. Kuis, 01135, Vkpaina
MignopsaaxosaHicTe: KabineT MiHicTpiB Ykpainu

Tenedon: 380444813221

E-mail: mon@mon.gov.ua

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



Hassa oprasnisanii: HanionansHuit yaisepcuret "JIbBiBCbKa MOJiTEXHIKa"

Koz €IPIIOY /IITH: 02071010

Appeca: Byn. Crenana bangepu, 6yz. 12, M. JIbBiB, JIbBiBCbKa 0061, 79013, YKpaina
MigmopsaxoBaHicTh: MiHiCTEpCTBO OCBITU i HAyKu YKpaiHu

Tenedon: 380322582111

E-mail: coffice@lp.edu.ua

WWW: http://Ip.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 o6csar pinancyBaHHs 3a 3BiTHMIH eTam: 1138.980 THC. TpH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Po3po6sieHHsT cUCTEeMH OLiHKH BILJIMBY BiMCBKOBHX [ili Ha medopmatii rinpocropyy 'EC i TAEC meTomamu reofie3sMmyHOro Ta

reOTEXHIYHOIO MOHITOPUHTY

Haspa po6oTH (aHrJ1)

Development of a system for assessing the impact of military actions on the deformations of hydroelectric power plants and
hydro storage power plant using geodetic and geotechnical monitoring methods

Pedepar (ykp)

Y pamMkax mepmoro eramy cQpOpMOBaAHO 0a3y JAaHWUX pe3yJbTaTiB BUMipioBaHb NaTuMKiB GNSS, po60TU30BaHMX TAaXEOMETPIB i
FEeOTEXHIYHMX [AT4YMKiB, METEOCTAHLiA Ta BOJOMiIpHUX moCTiB JHinpoBcekoi, KaniBebkoi 'EC Ta IIHicTpoBcbkoi 'AEC 3a 2020-
2023 poxku. 3ibpaHo JomaTkoBy iHGoOpMallilo Ta BU3HAYEHO KOOPAMHATUA TOYOK FeOTexXHIYHMX JaHux njs JJHictpoBcbkoi I'AEC.
3aBeplIeHo iHXEHEPHO-Te0JIOTiYHe 30HyBaHHA TepuTopiil JIHinposcekoi, Kaniscpkoi 'EC Ta JHicTtpoBchkoi 'AEC. IIpoBeneHo
006pobky manux GNSS mepexi Geoterrace Ta cpopMOBaHO 4YacoBi psaM NOOOBUX PO3B'SI3KiB cTaHMLil 3 2020 no 2023 poku Ha
Tepurtopii Ykpainu. 3a pesynbTaTamu Ce30HHUX LuKIiB GNSS-crnocrepeskenb 3 2020 nmo 2023 pp. mo6ygoBaHO KapTOCXEMY
nedopmariiii Teputopii JHicTpoBcbkoi AEC. BcTaHOBIIEHO, 1O 171 TOYOK Nam6 JHinpoBchKoi Ta KaniBcbkoi ['EC maibke mopoKy
MiHiMaJIbHa KOJIMBAaHHS NPUNAAAI0Th Ha MEPIIY AeKaly JI0TOro, a8 MaKCUMyM — Ha Meplly eKaay CEepIIHs, IPUIOMY B MeXKax IL[UX
nepioniB 3milmeHHsT BigOyBalOTbCs JIiHiMHO. BcTaHOB/IEHAa AuHamika MepeMilleHb MK MepiofamMu OOHUX i TUX K€ TOYOK Y
NiBpIvYYsIX JOCUTD MOJiOHA, 110 3yMOBJIEHO TeMIIEpaTypHUMU AedopmallissMu OyiBii. Po3po6sieHo mporpaMHe 3abe3nedyeHHs s
NoOyZOBY TEPMOTiIPOAVHAMIYHUX Mopeseil pedopmauiil rpebsi, MmO [103BoJsie BHU3HAYaTU Koe(illieHTH 3aylesKHOCTI
TOPU3OHTAJIPHUX 1 BEPTUKAJbHUX MepeMillieHb rpebHsl rpebi Bif mapameTrpa 3MiHM TemiepaTypu. IIporpamHe 3abesrnedeHHs

nepesipeHo Ha npuknagi JHinposcekoi TAEC.
Pedepar (aHr1)

Within the framework of the first stage a database of measurement results of GNSS sensors, robotic total stations and
geotechnical sensors, weather stations and water measuring posts of Dniprovska was formed, of the Kaniv HPP and the Dniester



HSPP for 2020-2023. Additional information was collected and the coordinates of the geotechnical data points were determined
for the Dniester HPP. The engineering and geological zoning of the territories of Dniprovska, Kanivska HPP and Dnistrovia HSPP
was completed. Data processing of the Geoterrace GNSS network was performed and time series of daily solutions of stations
from 2020 to 2023 on the territory of Ukraine were formed. A map scheme of the deformations of the territory of the Dniester
HSPP was built based on the results of seasonal cycles of GNSS observations from 2020 to 2023. It was established that for the
points of the Dniprovska and Kanivska HPPs dams, almost every year the minimum fluctuations occur in the first decade of
February, and the maximum in the first decade of August, and within these periods displacements occur linearly. The established
dynamics of displacements between the periods of the same points in half-yearly periods are quite similar, which is caused by
temperature deformations of the building. Software was developed for building thermohydrodynamic models of dam
deformations, which allows determining the coefficients of dependence of horizontal and vertical displacements of the dam
crest on the temperature change parameter. The software was tested on the example of the Dniprovskaya HSPP.

Inpexc YIK: 528.2:629.78, 528.2 /.4.02:551.24;528.481;521.93:551.24, 528.06:51-7, 528.48:338.012;528.74:338.012
Kozu remaruunux py6puk HTI: 36.16.35, 36.16.39, 36.16.43, 36.23.35

6. HaykoBo-TexHiyHa nponyKkuis (HTII)

HTII 1

Hassa npoaykii (ykp): basu ganux pesysnbraTis BuMipiB THCC-ceHcopiB, po60TU30BaHNX TaXEOMETPIB Ta FeOTEXHIYHUX JaBayiB,
METEOCTaHIIi} Ta BOJOMipHUX nocTiB JIHinposchKoi, KaniBebkoi ['EC Ta JJHicTpoBebkoi AEC 3a 2020-2023 poku. Kaprocxemu
nedopmariiit repuropii JHicTposcbkoi 'EAC 3a pesynbratamu ce3oHHUX 1ukiiB 'HCC-cnoctepeskeHs 3 2020 1o 2023 poky.
[TiBpiuHi KAPTOCXEMH PO3IOAINY PIYHUX IIBUIKOCTEN 3MillEHb F€OAE3UYHMX Ta T€OTEXHIYHUX ceHCOoPiB 3 2020 1o 2023 poky and
KOHTPOJIbHUX MyHKTIiB JIHimpoBcbKoi Ta KaHiBebkoi I'EC. [Iporpamue 3a6e3neyeHHs Aj1sl 100y I0BU TEPMOTiIpoIHAMIYHUX
Mogerneit nedopmatiii rpe6i, sike J03BoJIsIE BU3HAYaTH KoedillieHTH 3aJ1e’KHOCTI TOPU3OHTAJIbHUX i BEpTUKAIbHUX ITepeMileHb

rpe6Hs rpe6Jti Bifl mapameTpa 3MiHU TeMIIepaTypHu.

HaszBa npoaykuii (anri): Databases of measurement results from GNSS stations, robotic totalstation, and geotechnical sensors,
meteorological stations, and water metering stations of the Dnipro, Kaniv, and Dniester Hydroelectric Power Plants for the years
2020-2023. Cartographic representations of territory deformations at the Dniester Hydroelectric Power Plant based on the
results of seasonal cycles of GNSS observations from 2020 to 2023. Semi-annual maps depicting the distribution of annual
displacement velocities of geodetic and geotechnical sensors from 2020 to 2023 for control points of the Dnipro and Kaniv
Hydroelectric Power Plants. Software for building thermohydrodynamic models of dam deformations, which allows you to
determine the coefficients of dependence of horizontal and vertical movements of the dam crest on the temperature change
parameter.

OuiKyBaHi pe3yJIbTaTH.: KOMIIOHEHTU BeKTOpiB 3MileHb [HCC cTaHwiil Ta TeH30piB AedopMallill BUKJIMKAHUX 30BHIIIHIMU Ta

JIOKaJIbHUMU F€0IMHAMIYHMMU ITpoliecaMu. KapTo-cxeMu 3milleHb 3eMHOI TOBEPXHi Ta PO3MOAiNTy KOMIOHEHT AedopMaliiil.

T'anyss 3acrocyBaHHs: 71.12 [listnbHiCTb y cdepi iHKUHIPUHTY, Teosorii Ta reojiesii, HaaHHS MOCJIYT TEXHIYHOTO KOHCYJIbTYBaHHS
y nux cepax

Onuc npogykuii (ykp): Chopmoano baszu ganux pesyspratis BumipiB THCC ceHcopiB, pOGOTH30BaHMX TAXEOMETPIB Ta
TE€OTEXHIYHUX [1aBaydiB, METEOCTaHIi# Ta BOGOMipHUX 11ocTiB [JHinpoBcbKoi, KaHiBebkoi 'EC ta JHicTpoBchkoi TAEC 3a 2020-2023
PPp. 3a UMMM JaHUMU [106YJ0BAaHO KAPTOCXEMU PO3IO/INY PiYHMX HIBUIKOCTEN 3MillleHb re0Jie3UYHUX Ta FeOTEXHIYHUX CEHCOPiB
3a 2020-2023pp. BcranosiieHa qyHaMiKa 3MillleHb MK II€piolaMy OJHMX i THX K€ ITyHKTIB 110 MiBPiYHMX MepPiofiax JOCUThb CXOXa,
10 CIIPUYMHEHO TeMIlepaTypHUMU JedopMalisimu criopyau. Po3po6sieHo porpamHe 3abe3neyeHHs 1715 100y 10BU
TepMorifpoanHaMiyHuX Mogeseil fedopmariii rpebess, sIKka J03BoJIsie BUBHAYATH KOoeillieHTH 3aJ1e5KHOCTi TOPU30HTAJIbHUX Ta
BEPTUKAJbHUX 3MillleHb rpebeHs rpebii Bif napamerpa 3minu temmnepatypu. [IporpamHe 3a6e3rnedeHHs alipo60BaHO Ha MIPUKIai
Ininposcekoi T'EC.

ConjiasbHO-eKOHOMIYHa cnipsimoBaHicTh HTII: TlosinmeHHs cCTaHy HaBKOJIMIIHBOTO cepenoBuIna, [TinBuIeHHS TPOAYKTUBHOCTI
nipaui, [TigBuieHHs aBTOMaTHU3allii BUPOOGHUYUX IIPOLECiB, 3a6e3rneyeHHsI TPOMUCIIOBOCTI Y1 HACETIEHHSI HOBUM BUIOM

indopMaLifiHO-KOMYHIKALIHUX NTOCTYT
Crapis 3aBepmerocti HTII: 3it o HIJKP

Buposagskenns HTII: He BnposamkeHo



Crpoku BrnpoBaaykeHHs: 01.202512.2025

Bupo6HuK npoaykuii: HarjionanpHui yHiBepcuTeT "JIbBiBChKa MOTiTEXHIKA"
Cnosxuaui npoaykuii: 'EC, TAEC

IepcneKTHBHI pUHKH: YKpaiHU

IpaBa iHTeJIEKTYya/IbHOI BJIACHOCTI: 32 J0OTOBOpaMU

dopmu Ta ymoBH nepepaui npozykuii: CriinibHi HIJIKP
7. Biosriorpagiyuauil onuc

8. 3BiTHa JOKyMeHTaNis

KinpKicTb cTopiHOK B 3BiTi: 100
Mosga 3BiTy: YKpaiHCbKa

KinpkicTs ¢aiisiB y 3BiTi: 1
9. 3aKJII0YHI BiTOMOCTI

IlepeJiik 0Ci6O-BHKOHABIIiB

Bpycak IBaH BirasirioBud (g.¢dinocod)

By6HsK Irop MukosaitoBud (K. reoJI. H., JIO11.)
By6Hsk AHapiit MukosatioBud (K. T. H., OLL.)
BiBaT AHaTosiit Mocunosud (K. T. H.)

Bosuko Iletpo IBaHOBMY (TTPOB.iHXK)

l'anoukin Makcum KocTtssHTHHOBUY (1.¢inocod)
I'moros Bonogumup MukosaitoBud (1. T. H., Ipodecop)
I>xymaH Borpas borpaHoBuy (1. T. H., 101L,.)
Hockiu Codist BacuniBHa (K. T. H.)

3asu Onekcanap CrenaHoBuY (K. T. H., 1011,.)
Mapycax XpucrtrHa BacumniBHa (K. T. H.)
Hasopgny Muxaiino borganoBud (IIPOB.iHXK)
CaBuuH Irop PomaHOBMY (K. T. H., [1011.)

Cepant OxcaHa BosogumupiBHa (K. T. H., 1011,
CmipHoBa Osnbra MukosaiBsa (K. T. H., OL1.)
Corop AHppiit PomaHoBuY (K. T. H., [OLL.)

SIxropoBnd PomaH BacusboBUY (IIPOB.iHX)



KepiBHHK opraHi3ariii:
Jemupnos IBaH BacunboBud (1. T. H., Tpodecop)
KepiBHHKHU po6OTH:

Tpetsik Kopuuniit Pomanosuy (1.T.H., mpodecop)

KepiBHuK Bigainy peectpanii HayKoBoi gisibpHOCTI
YxpIHTEI

IOpuenko T.A.



