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2. Influence of the natural and technical geosystem of the Dniester PSPP on dynamic processes in the environment
of its operation.

Pedepar:

1.V nuceprauii 34iiiICHEHO TEOpPETUYHE y3araJbHEHHS Ta 3alIPOIIOHOBAHO HOBE BUPIlIE€HHS HAYKOBO-TIPAKTUYHOTO
3aBJIaHHS, CIIPSIMOBAHOTO Ha BCebivHe AOCIIKEHHS JIOKAJIbHOI MPUPOTHO-TEXHIYHOI reocucteMu JJHiCTPOBCHKOI
T'AEC, sika € cK1aiHUM TBOPIHHSM, 1O iHTerpye NpUPOJHi KOMIIOHEHTH PiuKOBUX 6aCEIHIB Ta aHTPOIIOr€HHi
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SIKi BUHMKAIOTh BHACJIIOK B3a€MOZiI IPUPOIHUX M TEXHOTEHHUX YAHHUKIB. JIOCIIiIKEHHS OXOIUIIOE NETATbHNUN
aHai3 3MiH y 6aceliHi piuku JIHicTep, OLiHIOE Te0eKOoJIOTIYHUI BIJIUB Bif, aHTPOIIOT€HHOI Aisl/IbHOCTI Ha JlaHAmadTH
Ta EKOCUCTEMH, @ TAKOXK 3MiHU r€0JIOTIYHOIO CEPENOBUIIA, IIPOre0JIOTiYHOrO PEKUMY Y MACUBI MPCHKUX IOPif.
JocimKeHHs IPYHTYETbCS HA NAaHUX, OTPUMAHUX 3 €KCIIEPUMEHTA/ILHUX PE3YJIbTaTiB [I0JIbOBUX Ta KAMEPAJIbHUX
IOCJIiIKeHb, sIKi BifoOpakaioTh peajibHi yMOBU Ta OOCTAaBUHY, B IKUX IIPOBOIUIINCS eKcliepruMeHTH. [101b0Bi
IOCJIiI)KeHHSI BKJIIOYAIM KOMIJIEKCHI Te0Jie314Hi BUMIPH 3i 3aCTOCYBaHHSIM I7106a71bHOI HaBiraliltHoOI CynyTHUKOBO]
cucremu (FTHCC), a Tako>X 3aCTOCYBaHHS KJIACUYHUX METOJIiB FT€OMETPUYHOTrO Ta TPUTOHOMETPUYHOIO HiBEJIIOBAHHS
reofe3n4HOi Mepexki BCTAaHOBJIEHOI B 30HI €KCIUTyaTallii rigpoTexHiqyHoi criopyau. JJogaTkoBO NPOBOAWIIUCE 3aMipy
PiBHIB BoziY B MeXXax 3perybOBaHOro pycsa 6aceitHoBOi piykoBoi cucTemu JIHiCTpa Ta B MeKax IITYyIHOI
JNanAma@THOI-TEXHIYHOI CUCTeMU BepxHboi Bomoiimu JJHicTpoBebkoi 'AEC. OnHOYacHO 31iiCHIOBaINCE 3aMipu
IVHaMIYHUX PiBHIB BOAM Y TifpOJIOriYHMX CBEPHAJIOBUHAX. [IpOBOAMIINCE PETYIIAPHI CIIOCTEPEKEHHS 32 PIYKOBUM
CTOKOM B MeXKax BojocxoBuia. Lli naHi € kKyt090BUMU 11719 PO3yMiHHS TaKUX ACIEKTIB, SK CTIMKIiCTb Ta ¢i3nyHa
HaJilHicTh npupogHo-TexHiyHuX reorpadiynux cucrem ([ITT'C). [Tig noHsTTIM QisMyHOI HANIMHOCTI pO3yMilOThCS
3aKOHOMipHOCTI 36epexxeHHs Biaactrupoctel [ITI'C Ta ix 3naTHICT BUKOHYBAaTH HEOOXigHI PyHKIIi B 3a0aHUX
PEXKUMax eKcCIllyaTalii i yMoBaxX aHTPOIIOT€HHOTO HaBaHTaXeHHs. BuxigHuMu maTepiasamu KaMepajibHUX
IOCIIIPKEHDb CIIYTYBAJIU KPECJIEHHS Ta MOSCHIOBAJIbHI 3aNIMCKHY, YNHHI IPOEKTU Ta KOHCTPYKTOPCHKI PillleHHS,
ob'exty 6yniBHuLTBa JJHicTpoBChbKOi TAEC Ta JHicTpoBCchKOi ['EC, reonpocToposi Ta kapTorpadiyHi naHi Bed
cepgiciB OpenStreetMap (OSM) ta Google Maps, mporpaMHi KOMILJIEKCU TapaMEeTPUYHOTO NIPOEKTyBaHHs Autocad
Inventor, SolidWorks, BinbHa kpocmiat@opMHa reoingpopmaliiiina CUCTeMa, 10 CKIaAAeThCs 3 HACTIIbHOIL Ta
cepsepHoi yactuHu: QGIS, B moegHaHHI 3 HaBYaNbHOIO Bepcieto ArcGIS, MoBa MporpamyBaHHs Ta MAKET
MIPUKJIaAHUX MIPOrpaMm [Jisl pO3B'sI3aHHS 33/1a4 TeXHIYHUX o6uncienb Takux sk MATLAB, maTtepianu,
CEMCMOJIOTIYHUX, TIPOJIOTIYHUX Ta YUCJIEHH]I KapTorpagiyHi Marepiau, 30KpeMa reoJIoTiuHi 3BiTM BUKOHAHUX
CTOPOHHIMU OpraHizauisimu. OfHi€el0 3 OCHOBHUX IIPO6JieM CTasio 06po6IeHHSI 3HAYHOTO 00CSTY JaHUX Ha
riIpoTexHiYHOMY 06'€KTi, OCKiJIbKY 3arajbHa KijIbKiCTb KOHTPOJIbHO-BUMIpIOBaIbHOi annapaTypu (KBA) Ha
rigporexHiuHoMy 06'eKTi, nepesuiye 3000 oguHuULb, He BpaxoByo4yu ¢inbrpaniiHoi KBA Ta reoge3nyHoi KBA.
3HavyHu# o6csr iHdopmalii, 10 OLiHIOETHCS IPOTATOM KiJIbKOX POKiB Y COTHSIX TUCSY 3HAa4€Hb, BUMarajiu
onudpyBaHHs OiNBIIOCTI JaHUX 3 NIallepOBUX HOCIiB. KpiM TOro, HeLOCKOHAaiCTh AUCTAHLIHYX JaBaviB CyTTEBO
BIUJIMHYJIA Ha NIpoLeC 06poOKY, 110 3MYCUJIO 3aCTOCOBYBAaTA MaTeMaTU4Hy (pinbTpaliio iHpopmaliii 3a JoOMOro
BHCOKOPiBHEBOi MOBU IIPOrPaMyBaHHS 3arajlbHOTO IPU3HAYEHHS 3 IUHAMIYHOIO CYBOPOIO THUIIi3alli€lo Ta
aBTOMAaTUYHUM KEpPyBaHHSIM IIaM'SITTIO, OPiEHTOBAaHA Ha MiIBUIEHHS IPOLYKTUBHOCTI Python. [Ins 06po6ku
BEJINKMX MACHBIB UMCJIOBUX JAHUX i IapaMeTPUYHOT0 MOJIe/II0OBaHHSI BUKOPUCTOBYBAJIMCh IIOTY>KHI 6araTtosiiepHi
IIPOLECOPU 06YMCIIIOBANIbHUX CTaHLii. OCO6IMBUI aKLEHT OyB 3pO6JIEHMI Ha 3aCTOCYBaHHI METOAY KiHIE€BUX
€JIEMEHTIB, SIKUI Tlepei0ayaB YuCeIbHUI METOJ, pO3B'a3aHHs AU(epeHIiabHUX PiBHSHD i3 YaCTUHHUMU
MOXiIHVMMH, 2 TAKOX iHTerpasbHUX PiBHSHB, [0 BUHUKAIOTS il 4aC PO3B'SI3aHHS 3aBAAHb 1711 MOJE€JIIOBaHHS i
Bidyasizauii 3D — Mogesli pe3yJbTaTiB JOCIiI)KEHHS. BU3Ha4YeHO 3MiHU Y TigpOreosoriYHOMY PesKUMi 10 Ta Micist
BBEJIEHHS 00'€KTa B €KCILIyaTallilo, BPaXOBYIOYM BIIUB AHTPOIIOTE€HHOI [isJIbHOCTI Ha PiYKOBi 6aCETHOBI CUCTEMU.
[TokpameHo po3yMiHHS Ta BU3HAYEHO YMHHUKY, 1[0 BIIMBAIOTH HA 3MiHYy HaIllpyKeHO-AedOpMaLifiHOrO CTaHy
I'PYHTIB, @ TAaKOX BCTAHOBJIEHO KiJIbKiCHI TapaMEeTPY TOPU30HTAJIbHUX 3MillleHb. PO3MKPEHO 3HAHHS IIPO
B32€MO3B'SI30K MDK KOJIMBAaHHSMU PiBHS BOJU Y JIaHIMAQTHOI - TEXHIUHIN cuCcTeMi BOLOCXOBUIIA Ta AedopmMallieio
I'PYHTY B KOHTEKCTI LIMKJIIYHMX HaBaHTaXK€Hb Ha [PYHTOBY OCHOBY pe3epByapa JJHicTpoBcbkoi 'AEC, posrigaaodn
pesepByap SIK IpKepeJio NonepeyHux KoauBaHb. CHOpMyIbOBAHO NPUKIAAHY 3HAUYLICTh OTPUMAHUX PE3YJIbTaTiB
171 IPOEKTYBAHHS Ta €KCIUIyaTallii IpupogHO-TEeXHIYHOI reocuctemu JJHicTpoBcbkoi 'AEC. 3aCcTOCOBaHO METO[
KPOC-CIIEKTPaIbHOTO aHali3y [1J1s1 BUSIBJIEHHS HU3bKOYACTOTHUX KOJIUBAHb I'PYHTY, CIIPUYMHEHUX 3MiHAMU PiBHA
BoM B pesepByapi [JHicTpoBcrkoi 'AEC. Pe3dynbraTty gociimkeHHs 3a6€31e4yI0Th BUCOKY TOYHICTb Y BUBHAYEHHI
YaCTOTHOI'O CIIEKTPa KOJIMBaHb Ta ifeHTHdikalii NoTeHIiiHNX Pe30HaHCHUX SIBULL B IPYHTAX, 110 € KJIIOYOBUM JJIs1

PO3yMiHHS B3a€MO3B'sI3KiB MK TiIPOTEXHIYHOIO [isIJIbHICTIO Ta re0Pi3nYHMMY MPOL,ECAMU B TEOCUCTEMI.

2. The thesis makes a theoretical generalisation and proposes a new solution to the scientific and practical task
aimed at a comprehensive study of the local natural and technical geosystem of the Dniester PSPP, which is a



complex creation that integrates the natural components of river basins and anthropogenic landscapes, within the
framework of the field of constructive geography. Particular attention is paid to the transformation processes that
result from the interaction of natural and anthropogenic factors. The research covers a detailed analysis of
changes in the Dniester River basin, assesses the geo-environmental impact of anthropogenic activities on
landscapes and ecosystems, as well as changes in the geological environment and hydrogeological regime in the
rock mass. The study is based on the data obtained from the experimental results of field and desk studies, which
reflect the actual conditions and circumstances in which the experiments were conducted. The field surveys
included comprehensive geodetic measurements using the Global Navigation Satellite System (GNSS), as well as
the use of classical methods of geometric and trigonometric levelling of the geodetic network installed in the area
of operation of the hydraulic structure. Additionally, water levels were measured within the regulated channel of
the Dniester basin river system and within the artificial landscape and technical system of the upper reservoir of
the Dniester PSPP. At the same time, dynamic water levels were measured in hydrological wells. Regular
observations were made of river flow within the reservoir. These data are key to understanding such aspects as the
sustainability and physical reliability of natural and technical geographical systems (NGGS). The concept of
physical reliability refers to the regularities of preserving the properties of the NGGS and their ability to perform
the necessary functions in the specified operating modes and conditions of anthropogenic load. The source
materials of the desk research were drawings and explanatory notes, existing designs and design solutions,
construction sites of the Dniester PSPP and Dniester HPP, geospatial and cartographic data from OpenStreetMap
(OSM) and Google Maps, parametric design software systems Autocad Inventor, SolidWorks, a free cross-platform
geographic information system consisting of a desktop and server part: QGIS, in combination with the ArcGIS
training version, a programming language and application package for solving technical computing problems such
as MATLAB, materials, seismological, hydrological and numerous cartographic materials, including geological
reports performed by third-party organisations. One of the main challenges was the processing of a significant
amount of data at the hydraulic facility, as the total number of control and measurement equipment (C&ME) at the
hydraulic facility exceeds 3000 units, not including filtration C&ME and geodetic C&ME. A significant amount of
information, estimated at hundreds of thousands of values over several years, required digitisation of most of the
data from paper carriers. In addition, the imperfection of remote sensors significantly affected the processing
process, which forced the use of mathematical filtering of information using a high-level general-purpose
programming language with dynamic strict typing and automatic memory management, Python, focused on
improving performance. Powerful multi-core processors of computer stations were used to process large arrays of
numerical data and parametric modelling. Particular emphasis was placed on the use of the finite element method,
which provided a numerical method for solving partial differential equations and integral equations arising from
the solution of problems for modelling and visualisation of the 3D model of the study results. Changes in the
hydrogeological regime before and after the facility commissioning were determined, taking into account the
impact of anthropogenic activities on river basin systems. The understanding of the factors affecting the change in
the stress-strain state of soils was improved and the quantitative parameters of horizontal displacements were
determined. The knowledge of the relationship between water level fluctuations in the landscape-technical system
of the reservoir and soil deformation in the context of cyclic loads on the soil base of the Dniester PSPP reservoir
was expanded, considering the reservoir as a source of transverse vibrations. The applied significance of the
obtained results for the design and operation of the natural and technical geosystem of the Dniester PSPP is
formulated.
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