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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. Y puceprauii 37iliCHEHO TEOPETUYHE y3arajJbHEHHS Ta 3aIIPOIIOHOBAHO HOBE BUPIilLIEHHSI HAYKOBO-IIPAKTUYHOTO
3aBJaHHS, CIIPSIMOBAHOTO Ha BCeOiYHE AOCiIKEHHS JIOKaJIbHOI IPUPOIHO-TEXHIYHOI reocucTeMu JJHiCTPOBCHKOI
I'AEC, sixa € CKIagHUM TBOPIHHSM, IO iHTErpye NPUPOIHi KOMIIOHEHTH PidKOBUX OACEHHIB Ta aHTPOIIOreHHi
naHpmadTH, B paMKax raaysi KOHCTpyKTUBHOI reorpadii. OcobiuBy yBary npuzijsieHo npouecam TpaHcgopmatiii,
SIKi BUHUKAIOTh BHACJIiJIOK B3a€MOIii IPUPOIHUX i1 TEXHOT€HHUX YMHHUKIB. JlOCHiTKEeHHS OXOIJIIOE AeTaJlbHUN
aHai3 3MiH y 6aceiiHi piuku JHicTep, OLiHIOE Te0eKOJIOTiYHUI BIJIUB Bif, aHTPOIIOT€HHOI AisIIbHOCTI Ha 1aHAmad T

Ta €KOCHUCTEMH, a TAKOXK 3MiHU r€0JIOTiYHOIO CEPENOBUIIA, TiIPOre0JIOTiYHOrO PEXKUMY Y MAaCUBI TiPCBKUX MOPI.



JocimKeHHs IPYHTYETbCS HA NAHUX, OTPUMAHUX 3 €KCIIEPUMEHTA/ILHUX PE3YJIbTaTiB [10JIbOBUX Ta KAMEPAJIbHUX
IOCJIiIKeHb, sIKi BioOpakaloTh peajibHi yMOBU Ta OOCTAaBUHY, B IKUX IIPOBOIUIINCS eKcliepuMeHTH. [101b0Bi
IOCJIiI)KeHHS BKJIIOYAIM KOMIUIEKCHI Te0Jie314Hi BUMIPH 3i 3aCTOCYBaHHSIM I7106a1bHOI HaBiraliliHoOI CylyTHUKOBO]
cucremu (THCC), a TakoXX 3aCTOCYBaHHS KJIACUYHUX METO[IiB T€OMETPUYHOrO Ta TPUTOHOMETPUYHOIO HiBEJIIOBAHHS
reofie3n4Hoi Mepexki BCTAaHOBJIEHOI B 30Hi €KCILIyaTalii rigpoTexXHiyHoi criopyay. JJogaTkoBo NPOBOIUINCEH 3aMipyn
PiBHIB BOoJiY B MeXXax 3perybOBaHOro pycsa 6aceifHoBoi piukoBoi cucTemu JIHiCTpa Ta B MeKax IITYYHOI
JNanAma@THOI-TEXHIYHOI CUCTEMU BepxHbOi Bosoiimu JJHicTpoBebkoi 'AEC. OgHOo4YacHO 31iiCHIOBaIUCE 3aMipu
IVHaMIYHUX PiBHIB BOAM Y TiApOJIOriYHUX CBEPIAJIOBUHAX. [IpOBOAMIINCE PETYIIAPHI CIIOCTEPEKEHHS 33 PIYKOBUM
CTOKOM B MeXXax BojocxoBuia. Lli naHi € Ky040BUMMU 1171 pO3yMiHHS TaKUX aCIEKTIB, SK CTiMKICTb Ta ¢iznyHa
HaJilHicTh pupogHo-TexHiuHUX reorpadiynux cucrem ([ITT'C). ITig noHsTTIM Qi3MYHOI HANIMHOCTI pO3yMilOThCS
3aKOHOMipHOCTI 36epexxeHHs Binactrupoctel [ITI'C Ta ix 37aTHICT BUKOHYBAaTH HEOOXifHI PyHKLIi B 3a0aHUX
peXMMax eKCIllyaTalii 1 yMoBaX aHTPOIIOT€HHOIO HaBaHTaKeHHA. BUXigHMMU MaTepiaslaMmu KaMepaJibHUX
IOCIIiIPKEHDb CIIYTYBAJIU KPECJIEHHS Ta MOSCHIOBAJIbHI 3aNIMCKHY, YAHHI IPOEKTU Ta KOHCTPYKTOPCHKI PillleHHS,
o6'exty 6yniBHuLTBa JJHicTpoBChKOi TAEC Ta JHicTpoBCchKOi ['EC, reonpocToposi Ta kapTorpadiyHi naHi Be6
cepgiciB OpenStreetMap (OSM) ta Google Maps, nporpaMHi KOMIJIEKCH ITaPaMETPUYHOTO TPOEKTYBaHHS Autocad
Inventor, SolidWorks, BinbHa kpocmiatgopmHa reoiHdopmarliiiHa cucTema, Mo CKIaAAEThCS 3 HACTIJIbHOI Ta
cepsepHoi yactuHy: QGIS, B noegHaHHI 3 HaBYaJIBLHOIO Bepcieto ArcGIS, MoBa MporpamyBaHHS Ta MIAKET
IIPUKJIAJHYX [TPOrpaMm [1jid PO3B'SI3aHHS 334 TEXHIYHUX 00UnCIeHb Takux K MATLAB, martepianu,
CEeCMOJIOTIYHUX, TiIPOJIOTiYHMX Ta YUCJIeHH] KapTorpadivyHi maTepianu, 30KpeMa reoJIoriuHi 3BT BUKOHAHUX
CTOPOHHIMU OpraHizauisimMu. OfHi€l0 3 OCHOBHUX IIPO0JIeM CTajio 00p0o06IeHHS 3HAYHOTO 00CSTYy JaHUX Ha
ripoTexHiYHOMY 00'€KTi, OCKiJIbKY 3arajbHa KiJIbKiCTb KOHTPOJIbHO-BUMIpIOBaabHOI annapatypu (KBA) Ha
rizpotexHiuHoMy 06'ekTi, nepesuitye 3000 oguHULb, He BpaxoByloun (pinbrpauiitHoi KBA Ta reogesnynoi KBA.
3HavyHU# o6csr iHdopmaliii, 110 OLiHIOETHCS IPOTATOM KiJIbKOX POKiB Y COTHSIX TUCSY 3HAa4€Hb, BUMarajiu
oludpyBaHHs OiNBIIOCTI JaHUX 3 IallepOBUX HOCIiB. KpiM TOro, HeLOCKOHAaiCTh AUCTAHLiIHYX JaBaviB CyTTEBO
BIUJIMHYJIA Ha NIpoLeC 06poOKY, 10 3MYCUJIO 3aCTOCOBYBAaTA MaTeMaTU4Hy (pinbTpaliio iHpopmaliii 3a JOIOMOro
BUCOKOPIBHEBOI MOBHU IIPOrPaMyBaHHs 3arajlbHOTO NIPU3HAYEHH 3 IUHAMIYHOIO CYBOPOIO THIIi3alli€lo Ta
aBTOMAaTUYHUM KepyBaHHSIM IIaM'STTIO, Opi€HTOBaHA Ha MiJBUIEeHHS IPOLYKTUBHOCTI Python. 5 06po6ku
BEJINKUX MACHUBIB YACJIOBUX JAHUX i IapaMETPUYHOTO MOJIE€/II0OBAaHHSI BUKOPUCTOBYBAJIMCh IIOTY>KHI 6araTtosiiepHi
IIPOLIeCOPU 00YUCIIIOBANIbHUX CTaHLiil. OCO6IMBUI aKLeHT OyB 3p00JI€HMI HAa 3aCTOCYBAHHI METOAY KiHI€BUX
€JIEMEHTIB, IKUH nepenbayaB YMCeTbHUN METOI PO3B'sI3aHHS NudepeHIiaibHUX PiBHSHb i3 YaCTUHHUMU
MOXiIHVMMH, 2 TaKOX iHTErpasibHUX PiBHSHB, [0 BUHUKAIOTS I1iJ] 4aC PO3B'SI3aHHS 3aBAAHb 1711 MO EJIIOBaHHA i
Bidyasizauii 3D — MoJesli pe3yJbTaTiB JOCIiA)KEHH. BU3HAaYeHO 3MiHU Y TigpOreosoriYHOMy pesKuMi 10 Ta Miciisa
BBE[IEHHS 00'€KTa B €KCILIyaTallilo, BpaXxOBYIOYM BIJINB aHTPOIIOTEHHOI [isIbHOCTI Ha PiYKOBi 6aCETHOBI CHCTEMU.
[TokpamieHo po3yMiHHS Ta BU3HAUEHO YMHHUKY, 110 BIJIMBAIOTh HA 3MiHY HaIllpyKeHO-AedOopMallifiHOrO CTaHy
I'PYHTIB, @ TAaKO>X BCTAHOBJIEHO KiJIbKiCHI TapaMeTpy FOPU30HTAJIbHUX 3MillleHb. PO3MNPEHO 3HaHHS IIPO
B3a€MO3B'SI30K MDK KOJIMBAaHHSIMU PiBHS BOJU Y JIaHIMAQTHOI - TEXHIUHIN CUCTEeMi BOLOCXOBUILA Ta AedopmMalliero
I'PYHTY B KOHTEKCTi IMKJIIYHMX HaBaHTaXE€Hb Ha [PYHTOBY OCHOBY pe3epByapa JJHicTpoBcbkoi AEC, posrngpaodu
pe3epByap SIK IpKepeJio onepeyHux KoauBaHb. CHOOpMyIbOBAHO NPUKIAAHY 3HAUYLLICTh OTPUMAHUX PE3YJIbTaTiB
171 TIPOEKTYBAHHS Ta €KCIUIyaTallii IpupogHO-TeXHIYHOI reocucrtemu JuictpoBcbkoi AEC. 3acTOCOBaHO METO[
KPOC-CIIEKTPaJIbHOTO aHajli3y [J1s1 BUSIBJIEHHS] HU3bKOYACTOTHUX KOJIUBAHb I'PYHTY, CIIPUYMHEHUX 3MiHAMU PiBHA
BoM B pe3epByapi JHicTpoBchkoi 'AEC. Pesysbraty gocigykeHHs 3a6€31e4yI0Th BUCOKY TOUHICTb Y BUBHAYEHHI
YaCTOTHOIO CIIEKTPa KOJIMBAaHb Ta ifeHTH}iKalii NOTeHIiiHUX PE30HAaHCHUX SIBULL B IPYHTAX, 110 € KJII0YOBUM JJIs1

PO3yMiHHS B3a€MO3B'I3KiB 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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