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PEDEPAT
BpacnaBcbka OKcaHa BonoanmupisHa

«OnTUMi3auiss BUCOTHOT reoie3anyHol Mmepexi 06’ekTy N3P (Ha npuknagi
LLlaubKOro HauioHa/IbHOro NPUPOAHOro NapKy)»

AKTYanbHICTb Temu. Pi3Ke 3pOCTaHHA IHXEeHepHO-rocrnoAapCbKOro OCBOEHHS
XOTUCNABCbKOrO MillaHO- KPengoBoro pofoBMLLa, a TaKOX HasfBHICTb aKTUBHUX
TMMOUMHHUX TEKTOHIYHUX PO3/I0MIB MOXYTb CTaTW MPUYMHOKD EKOJOTIYHOI KaTtacTpogu
Ha TepuTopii LUHITT], 30Kpema, MOX/MBe 3HUXXEHHA piBHIB BoAM B LLlaubkomy noosep’i
Ta CyMDKHUX TepuTopiax [1]. Ha TepuTopii napky BWKOHYHOTb CMOCTEPEXEHHSA 3a
KONMBAHHAMW piBHA 03epa CBiTA3b Ta BILHOCHUMW KO/IMBAHHAMMN PIBHIB IPYHTOBUX |
HanipHWX BOA B CBEPA/IOBUHAX 3a HasBHMMMW CTBOPaMU i «Kywammu» [2,4]. OfHaK oaHa
3i ceepgnosuH LLIHMM, y sKiid BUMIPIOKOTL piBEHb BOAW, HE Mae MPUB’A3kM Ao ArM.
Osepa LLUHIMM, okpim o3epa CBiTA3b, He MatOTb MOCTIMHUX BOAOMIPHMX MOCTiB. TOMY iX
00nalTyBaHHA € MepLloYeproBUM 3aBAaHHAM [15 BMBYEHHA KO/IMBAHHA PIBHIB BOAWU
o3ep LLUIHMM. 3HayHoto npobnemoto Ha Teputopil LUHIM € BiACYTHICTb PO3BUHYTOI
MepeXxxi BUCOTHUX MNYHKTIB A1 NPWB’A3KM CBEpPA/I0BMH, BOLOMIPHMX NOCTIB A0
[ep>xaBHOT CMCTeMW BUCOT. TOMY BaXK/IMBUM MUTAHHAM € BIAHOBJIEHHA Ta CTBOPEHHS
BUCOTHOT Treofe3nyHol Mepexi Ha Teputopii LIHIMM  gnsa  npvBefeHHs piBHIB
MOBEPXHEBUX, HaMipHUX Ta IPYHTOBMX BOfA A0 [epxaBHOi cuctemm BucoT (banTiicbka
77) Ta JOCNIMKEHHA AUHAMIKW X 3MIH.

MTaHHAM ONTMMaNbHOIO0 MPOEKTYBAHHSA, ONTUMI3aLil reode3NYHUX Mepex
3ariManncs 6araTo BiTUM3HAHUX Ta 3aKOPLOHHMX BYeHMX: K. AQOHIH , M. MepacrmMeHKo,
FO. Mapkyse, K. TpeTtsak, A. ApmoneHko, I. CaBuuH, 3. TamyTtuc, T. Ayan, /1. Baarcia, A.

CWerano™ki, E. Orararenci, b. Kuang.

MeToro pob0oTU € ONTMMI3aLis BMCOTHOI reofe3nyHoil mepexi 06’ekty N3P (Ha
npuknagi LaubKoro HalioHaIbHOro NPYPOLHOro Napky).
O6’ekTOM [oCnifmKeHHA € TepuTtopia LUaubkoro HauioHanbHOro MpUPOLHOro

napky.
MpegmeToM LOCNIIKEHHS € METOAM CTBOPEHHS BUCOTHOT reoe3nyHol Mepexi.
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MeToan [focnifpkeHHA. MeTO[0M0rYHOK OCHOBOK Marictepcbkol pobotn €
BUKOPWUCTAHO METOAM MaTemMaTM4HOro OrpautoBaHHA reofesnyHUX CMOCTEpPeXeHb Ta
MOPIBHAMNBHOIO aHanisy oTpMMaHWX pesysnbTaTiB, MeTOAM MaTemMaTU4YHOT CTaTUCTUKMK,
30Kpema: MeTo/ KOPeNAUiMHOro aHanisy - Ans aHanidy B3aEMO3B’A3KY MK PIiBHSAMU
BOAM Ta MeTeo(PakTOpamMu; MeTO[ HaWMeHWWUX KBajpaTiB - AN BU3HAYEHHA
KOemiUieHTIB MPOrHO3yK4oi aHanTUYHOT Mopfesni, CTBOPEHOI 3a pe3y/nbTaTtaMmu
cepefHbOPIYHNX AaHUX PiBHA BOAM Ha 03epi CBiTA3b Ta METOAM anpoKCcUMaLil (yHKLiN.
IH(hopMaLiiHO 6a30H0 AOCNIAKEHb NMOCAY>XWUAN CTaTUCTUYHI daHi, (hOHAOBI MaTtepianu,
MONbOBI AOCNIAKEHHS.

MeTogmka onTumisauil BMCOTHOT reofesnyHoi Mepexi Ha Teputopii LUHMM
[,03BOINTb CKOPOTUTU Yac BUKOHAHHS POOIT, He MOripwyoymM TOYHOCTI HiBentoBaHHA 11
Kfacy, a TakoX 3[eLLeBUTH BapTICTb POOIT.

KaniikauinHa po6oTta mMarictpa mMictuTb 59 CTOpiHOK, 14 Tabnuub, 12 pUCYHKIB,
CMUCOK BUKOPUCTaHUX pKepen i3 55 HaliMeHyBaHHb.

KnouyoBi crnoBa: reofie3nvyHa OCHOBA, FeOMETPUYHE HIBE/IIOBAHHA «i3 CepefnHn»,
reoMeTpuyHe [BOCTOPOHHE HIBENIOBAHHA «BMepeA-Has3af», BepTMKasbHa pedpakuis,

HeogHOYaCHe  [BOCTOPOHHE  TPUrOHOMETPUYHE  HiBentoBaHHA,  OM88-Bumipw,

onTuUMmi3ayis, MOGINbHWNIA BOLOMIPHWIA NOCT, CBEPA/I0BMHA, PiBEHb BOAM.



ABSTRACT
Braslavska Oksana Volodymyrivna

"Optimization of the high-altitude geodetic network of the PZF object (on the

example of the Shatskyi National Nature Park)”

Actuality of theme. A sharp increase in the engineering and economic
development of the Khotislavsk sand-chalk deposit, as well as the presence of active deep
tectonic faults, can cause an ecological disaster in the territory of the ShNPP, ir
particular, a possible decrease in water levels in Shatsky Lake and adjacent territories [1],
On the territory of the park, observations of fluctuations in the level of Lake Svityaz and
relative fluctuations in the levels of groundwater and pressure water in wells are carried
out by existing structures and "bushes" [2,4]. However, none of the SHNPP wells, in
which the water level is measured, is linked to the DGM. Lakes of SHNPP, except Lake
Svityaz, do not have permanent water measuring stations. Therefore, their arrangement is
a primary task for studying the fluctuation of water levels in the lakes of the ShNPP. A
significant problem in the territory of the SNP is the lack of a developed network ol
elevation points for connecting wells and water measuring stations to the State elevation
system. Therefore, an important issue is the restoration and creation of an altitudinal
geodetic network on the territory of the SNP to bring the levels of surface, pressure and
groundwater to the State system of elevations (Baltiyska 77) and study the dynamics ol
their changes.

Many domestic and foreign scientists dealt with the issue of optimal design and
optimization of geodetic networks: K. Afonin, M. Gerasimenko, Y. Markuze, K. Tretyak,
A. Yarmolenko, 1. Savchyn, Z. Tamutis, T. Ayan, W. Baarda, A. Chezanowski, E,
Grafarend, S. Kuang.The purpose of the work is to optimize the high-altitude geodetic
network of the PZF object (on the example of the Shatskyi National Nature Park).

The object of the study is the territory of the Shatskyi National Nature Park.

The subject of the study is the methods of creating a high-altitude geodetic
network.

Research methods. The methodological basis of the master's thesis is the use of

methods of mathematical processing of geodetic observations and comparative analysis



of the obtained results, methods of mathematical statistics, in particular: the method ol
correlation analysis - for the analysis of the relationship between water levels and
meteorological factors; the method of least squares - to determine the coefficients of the
predictive analytical model, created based on the results of the average annual data of the
water level in Lake Svityaz and methods of approximation of functions. Statistical data,
stock materials, and field research served as the information base of the research.

The method of optimization of the high-altitude geodetic network on the territory
of the SNP will allow to reduce the time of execution of works, without impairing the
accuracy of leveling of the 1l class, as well as to reduce the cost of works.

The master's thesis contains 59 pages, 14 tables, 12 figures, a list of used sources
with 55 titles.

Key words: geodetic basis, geometric leveling «from inside», double-ended
geometric «forward-back» leveling, vertical refraction, non-simultaneous reciprocal
trigonometric leveling, GNSS measurements, optimization, mobile hydrometric station,

well, water level.
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BNCHOBKW

Ons  gocnimkeHHA TOYHOCTI ABOX CMOCOOIB TeOMETPUMYHOrO HIBE/OBaHHA:  «3i
cepefuHN» Ta «Bnepef-Hasag» Oyno BMOpaHO OfHY CEKUil0 MOoMiroHa MK [BOMa
CTIHHMMUW penepamu: cT.pn. Ne630 Ta cT.pn. 6/Ne (MowTa). Bigdans MK LMW CTIHHUMM
penepamu ctaHosuna 970 metpie. HisentoBaHHA |ll Knacy BWKOHyBanocs UU(POBUM
HiBenipom Dini 22 Trimble 3 BUKOPUCTaHHAM LUTPUX-KOLOBUX PENOK.,

BrvkoHaHO feTanbHWA aHanis tonorpadii, reomopdonorii, rigponorii, marepianis
BUKOHAHHA Teofe3nyHux pobiT Ta 34INCHEHO OOCTEXEHHA HasBHOCTI reofe3nyHuX
MNYHKTIB Ha TepuTopii LLIHMM. BuasneHo, WO Ha TepUTOPIT Napky He iCHYe MOCTIMHOro
MOHITOPMHIY PIBHIB BOAM Ha BCiX 03epax, a HaaBHMX MyHKTIB AIM HepoctaTtHbO Ans
3a6e3neyvyeHHs MOHITOPUHIY PiBHIB BOA.

BrKOHaHO [eTanbHWUIA aHani3 niTepaTypHUX [LKepen MeTOLiB BU3HAYEHHS PiBHIB
BOAW. BuABNEHO, WO TOYHICTb YCIX METOAIB BW3HAUYeHHSA pPIBHA BOAM CTaHOBUTbL He
ToyHiwe 1cm. TokasaHO HeOOXiAHICTb MoAepHi3auii BIAOMUX METOAIB | TEXHIYHUX
3ac00iB 0fepXaHHA rigponoriyHoi iHopmaLii.

Ha OCHOBI BWKOHaHWUX [OCNIMKEHb PI3HUX METOAIB HIBEMt0BaHHA, BMKOHAHO
OLIHKY TOYHOCTI KOXXHOrO METOAY | BCTaHOBNEHO, WO 3a TOYHICTHO FeOMEeTPUYHOMY
HiBentoBaHHIO 1l Knacy noctynaeTbcd OAHOCTOPOHHE TPUTOHOMETPUYHE HiBEHOBAHHS,
METOAN TPUIFOHOMETPUYHOIO HiBEMOBaHHA «4Yepe3 TOUKY» Ta pedpakuiinHoro 6asucy, a
IHWI MeToAW: reoMeTpu4yHe LBOCTOPOHHE HIBE/IOBAHHA «BMnepef-Hasag», ABOCTOPOHHE
HeogHoYyacHe  TPUFOHOMETPUYHe  HIBE/Il0BaHHA,  METo4  TPUIOHOMETPUYHOrO
HIBE/IIOBaHHA «i3 cepeanHn» Ta GNSS METO[ - MOXYTb BUKOPUCTOBYBATUCA Anst 3aMiHU
reoMeTPUYHOTro HiBeNtoBaHHA Ha TepuTopil LLIHMT,

[oBefeHo, WO cnocié reoMeTpMyHOro ABOCTOPOHHLOIO HIBE/IIOBAHHA «Brnepes-
Has3al» MPUCKOPIOE NPOLEC HiBEeMOBaHHA Ha 15% 3a paxyHOK 3MeHLUEeHHS BUTPAaT 4acy
A9 BMOOPY Ha MICLEBOCTI NiHIT HIBENIOBAHHA 3 AOTPUMaHHAM YMOBW PIBHOCTI Mey i
BMCOTW BI3MPHOro NPOMEHS.

[loBefieHO, O MeToAMKa MPOKNafaHHs BUCOTHUX XOAiB i3 3aCTOCYBaHHSM
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Heo4HOYaCHOro 4BOCTOPOHHLOrO TPUTOHOMETPUYHOIO HiBENOBaHHA 6e3 BUMIPHOBAHHSA
BUCOT Mpunagy Ta BigbwuBayiB Ha CTaHLUisX (BMMIpPIOETbCS NULLIE Ha MOYaTKOBIA abo
KIHUEBIN Toukax) ycyBae MOXWMOKM iX BUMIpHOBaHb Ta MOXe 3acTOCOBYBaTWUCb [/1S
CTBOPEHHA HiBeNMipHOI MepeXi 3aMiCTb FeOMEeTPUYHOro HieentoBaHHA. [MokasaHo, Lo
[aHa MeToAMKa Mae psf nepesar Haf reOMeTPUUYHUM HiBe/IlOBaHHAM: KiflbKiCTb CTaHLii
y XOAi [OBXWHOKW 3,5 KiJloMeTpa 3MeHLUYEeTbCA MNPUOAU3HO Yy 5 pasis, WO, CBOED
Yeprow, Befe [0 CKOPOYEHHSA 4acy BUKOHAHHA Po6IT Ha 30%. A TakKOX 3MEHLUYETbCH
KinbKiCHUIA cKnafg 6puraaw.

Ha OCHOBI BWKOHaHWX eKCMepuMeHTa/lbHUX [OOCNIIKEHb PISHUX MeTOofiB
HIBE/II0OBAHHA, BWKOHAHO OLIHKY TOYHOCTI KOXXHOr0 MeTody i BCTaHOB/IEHO, WO 3a
TOYHICTIO TEOMeTpUYHOMY HiBentoBaHHO Il Kfacy nocTynaeTbcs OLHOCTOPOHHE
TPUTOHOMETPUYHE HiBe/ItOBaHHA, MeTOAM TPUTOHOMETPUYHOIO HIBE/IIOBAHHA «4epes
TOYKy» Ta pedpakuiiHoro 6asucy, a IiHWi MeTOoAN: TreOMeTPUUYHE [IBOCTOPOHHE
HiBe/IlOBaHHA  «Brepef-Hasaf», [BOCTOPOHHE  HeofHO4YacHe  TPUTOHOMETPUYHE
HiBEe/IIOBaHHA, MeTO/, TPUITOHOMETPUYHOTO HIBEHOBAHHSA «i3 CepefnHu» Ta MeToq,

#- MOXYTb BUKOPWUCTOBYBATUCA A/19 3aMIHW FeOMETPUYHOrO HIBENHOBAHHA Ha TepuTopii
LLIHM.

EkcnepumMeHTa/IbHO [0BeAeHO, WO Cnocid reoMeTpUyHOro [ABOCTOPOHHLOTO
HiBe/IIOBaHHSA «BMnepeA-Ha3aa» MPUCKOPKOE MNPOLeC HiBentoBaHHA Ha 15% 3a paxyHOK
3MEHLUEHHSA BMTpPAT Yacy AN BMOOPY Ha MICLEBOCTI NiHIT HIBENOBAHHA 3 AOTPUMAHHAM
YMOBW PIBHOCTI MnJieY i BUCOTU BI3UPHOI0 NPOMEHS.

[oBefeHo, WO MeTOoAMKa MpPOKMNafaHHA BUCOTHUX XOAIB 13 3aCTOCYBaHHAM
HEeO4HOYaCHOro [BOCTOPOHHLOrO TPUrOHOMETPUYHOIO HIBENOBaHHA 6e3 BMMIPHOBAHHS
BUCOT npunagy Ta BigbuBayiB Ha CTaHUisX (BUMIPHOETLCA NMLLE HA MOYaTKOBIA abo
KiHLEBI/A TOYKax) yCyBae MOXMOKM X BUMIPIOBaHb Ta MOXXE 3aCTOCOBYBATUCb [/14
CTBOPEHHA HIBENIPHOT Mepexi 3amiCTb reOMEeTPUYHOro HiBentoBaHHA. [loka3aHo3 LWwo
[laHa MeTOoMKa Ma€ psf nepesar Hal reOMeTPUYHMM HIBENIHOBAHHAM: KiNbKiCTb CTaHLilly
X041 [OBXWHOK 3,5 KifIoMeTpa 3MeHLUYETbCA NPUBAN3HO Y 5 pasis, L0, CBOEKD Yeprowo,

Befle 10 CKOPOUEHHS Yacy BMKOHAHHS POBIT Ha 30%. A TaKOX 3MEHLLUYETbCA KinbKicHUD
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cknag bpuragw.

BukoHaHO nopiBHAHHA CKI1 BU3HAYeHHA BWCOTHOIO MOJIOXEHHS penepis
reofesnyHoi Mepexi Ha Teputopii LUHMM knacuyHMm MeTOAOM TeOMETPUYHOIO
HiBentoBaHHA 11l knacy Ta KOMGIHYBaHHAM Pi3HMX MeTOAIB HiBeNtOBaHHA. BcTaHOBMEHO,
wo CKI1 BM3HAYeHHA BMCOTHOIO MOJIOXEHHA perepiB B 060X BUNafKax He nepesuLLye 5
MM | € BMEXaxX TOYHOCTI BUMIpHOBaHb.

3anponoHOBaHO  MeTOAMKY  ONTMMI3auil  BMCOTHOT TEOAe3NYHOI  Mepexi.
Kputepigamu onTumisalii BUCOTHOT reofesnyHoi Mepexi € TOUHICTb Ta 4Yac BMKOHaHHS
NonbOBUX pPOGIT. TMOWYK ONTUMAa/IbHOTO 3HaYeHHS (YHKLUIT NMOBUHEH 3a40BOJbHATY

YMOBW: YaC BUKOHAHHSA PO6IT NOBUHEH OYTW MiHIMaNbHWUIA, @ TOYHICTb He NepeBuLLYBaTH

1/3 BeNMUYnHKM GaraTopivyHOI WBMAKOCTI 3MiHM PiBHA BOAM 03epa CBiTA3b.
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