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PesynbraT BHKOHAHMX CTEpEOBHMIpPIOBaHb Taki: cepeaHs rnubmHa — 11,6 mkM, cepenHs
KBaJpaTU4Ha moxuoka — 1,5 MkM,

ABTOpU BHCHOBIIOIOTH BAsuHicTh npod. C.A. Hinmany (®I'TIY HIIO "Opion”, Mocksa) 3a
JIOTIOMOTY Y TTPOBEJICHH1 €KCIIEPUMEHTATBHUX JOCIIIKEHb.

BucnoBku. 1. 3anmponoHoBaHUH MiIXiJ YMOXIUBIIOE QoTorpaMMerpuyHi BuMiproBanHs PEM-
crepeonap HC.

2. Ha orpumaHux crepeonapax 4iTKO MPOCIiIKOBYETHCS MPOCTOPOBUI po3nonin aedeKTiB y
MPHUIIOBEPXHEBOMY IIapi AOCITIKYBaHOTO MaTepiamy.

3. TounicTh BUMiproBaHb crepeo3odpaxkens HC mopsaky 2 MKM.

4. PEM-¢otorpammerpito HC nmominsHO 3aCTOCOBYBATH B MaTepiallo3HABCTBI LISl JOCIIKEHHS 1
BiITBOPEHHSI MiKpOpeNbe(y MOBEPXHI Ta MPOCTOPOBOTO PO3MOJIITY KOHI[EHTpaIlii 1edeKTiB, apTedaKTiB
Tomo. Taki JOCIiKEHHS BaXKJIUB1 B HAHOTEXHOJIOTT.

1. Jlykeanos A.E., Munvnukos I'.B., Anv [llaep B. EBIC-konmpacm uzobpasicenust 00bemubix Oe-
Gexmos 6 nonynpogoonukax | [Hz6. AH, cep. ¢usuu., 1993. — T.57. — Ne8. — C.20-24. 2. Donolato C. //
Optik, 1978. — V.52, — Ml — P.19-22. 3. Juyman C.A., [Qybosea O.JI. Dopmuposanue
cmepeouszobpadicenuss 8 POM npu ucnonvsosanuu cuenana nasedennoeo moka Il Uze. AH, cep. ¢usuu.,
1993. — T.51. — Ne3. — C.497-499. 4. Kopn I'., Kopn T. Cnpasounux no mamemamuxe. — M.. Hayka,
1970. — C.692. 5. Menvnux B.M., Bonowun B.Y. JJo meopii PEM-¢pomozpammempii [l Bicnuk 2eodesii
ma kapmoepagii, 2006. — Ne5. — C.24-29. 6. Mamuues T.B. Cmepeomenegusuonuvie ycmpoucmea
omobpadcenust ungopmayuu. — M.. Paouo u cés3v, 1983,

V]IK 528.46

X. bypmituHcbka, I. Bacunuxa, I1. Koanb
Hamionansawmii yHiBepcuter “JIpBiBChKa momiTexHika”

TEXHOJIOI'IS NOBYJJOBHU IM®POBOI MOJIEJII PEJILEDY
JJISI CTBOPEHHA IIVIAHY JIHA PIKH

© Fypwmuncoxa X., Bacunuxa 1., Kosanw I1.,2007

Haegeoeno memoouxy nodyoosu uugposux mooeneit peavedhy ona pixu. Bumiprosanu
0804ACHOMHUM €X07I0MOM, 00pOOIeHHA 0aHuX 30ilicHIosanu 3 eukopucmanuam L{OC “ /lerema” .
Tounicmo IIMP gionogioae macuimaody monozpagiunozo naany 1:5000.

It isrepresented method of construction of Digital Elevation Models of river bottom.
Measurement were executed double-frequency echo sounder data processing
was conducted with the use of DPS “ Delta” . Accurasy of DEM corresponds

to the scale of topographic plane 1:5000.

IMoctanoBka mnpodiemMu Ta ii 3B'A30K 3 BaKJIUBUMU HAYKOBUMH Ta MPAKTHYHUMH
3aBaanHaMu. [l migBUIIEeHHS e(EeKTHBHOCTI 1 ONEpaTUBHOCTI YIPABIIHHSA PI3HUMH Taly3sIMH
CKOHOMIKH 3JIMICHIOEThCS MacITaOHa KOMIT I0TepU3allisi, CTBOPIOIOTHCS TeoiH(OopMaliliHi CHCTEMH.
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[leperBopenns kaprorpadiunoi, Tonorpado-reoe3nIHol, aepOKOCMIYHOT iHpOpMaIIii B SKICHO HOBUN BH/I,
mo cnpusie epeKTUBHOMY 11 BUKOPHCTaHHIO, 3a0e3ledye po3B’ s3aHHs Ha Cy4acHOMY TEXHIYHOMY piBHI
BaYXIMBHUX 3aBJIaHb EKOHOMIKH, cepe]] IKHX 0COOJIMBE MiCIle 3aiMalOTh IPOBEACHHS 3eMeNbHOI pedopMH,
YIPAaBIIiHHSA 3€MJICKOPUCTYBAaHHSIM 1 MOHITOPUHI 3€MeJib, MPOTHO3YBAHHS Ta 3alo0iraHHS E€KOJIOTTYHHUM
MOPYIICHHSM, YOpPaBIiHHA pecypcaMH y pasi BHUHHKHEHHS HAJ3BHYaWHUX CHTYyallill, YIpaBIiHHS
Jiep’KaBHUMHE CHJIOBHMH CTPYKTYpaMH TOIIIO.

OcobnuBe Micie cepel] IHU(PPOBOr0 MOJETIOBAHHS 3aliMalOTh 3ajladi TiPOJIOTIYHOrO Xapakrepy,
OB’ 3aHi 3 TOCHIHKEHHAM aedopMartii pycen pik, CKiIagaHHs MIaHiB aua [4,6].

Hani gnst crBopenast LIMP oTpumyioTh 3 (OTOrpaMMETPUYHHUX BHMIpIOBaHb, 3 Ha3eMHOIO
(reome3uYHOr0) 3HIMAHHS, CKAaHYBaHHSIM TOPU30HTAJICH Ha KapTax 3 (iKCalli€ro pe3yabTaTiB y HU(POBIit
¢dopmi, 3a MaTepiajJaMH AUCTAHIIMHOrO 30HIyBaHHS a00 3 BUKOPHUCTAHHSAM JIa3epHUX Ta IHIIMX CHUCTEM,
SKI Jal0Th MPOCTOPOBI KOOPAMHATH TOYOK MICIICBOCTI, a JJIs BM3HAUEHHS BIIMITOK IHa piK, o3ep i3
CKaHyBaHHS 32 JOIMIOMOT OO CIelliajbHOT CKaHyBaJIbHOI anapaTypH.

Jlo okpemoi rpynu poOiT, MOB sI3aHUX 3 Pelbe(OM, HAISKUTh BU3HAYCHHS IUIOII 3aTOIUICHUX Ta
MiATOITIOBAaHUX 3€Mellb, 10 € TaKoK CQepor TiAPONOriYHUX JocmipkeHs. Llsg mpobmema crana
AKTYaJIBHOIO JUISl HANIOL JIep>KaBH 3 PI3HUX MPHYKH, 30KpEeMa uepe3 eKOJIOT1uHi Ta KIIIMaTHYHI KaTaKIi3MH,
a TaKOX y 3B’SI3KYy i3 MPHUBATH3AIlIO 3eMil B YKpaiHi, MPOBEACHHIM KaJacTpy 3eMellb, OpTaHi3allicro Ta
JI€I0 CTPaxyBalibHO-EKOHOMIYHMX KOMIIaHIH Ta Qipm.

3 1997 p. B Vkpaini nmouana gistu [Iporpama cTBOpeHHS aBTOMAaTH30BaHOI CHUCTEMH BEICHHS
3eMenbHOro kamactpy. CrBopenns I[Iporpamu 3amnaHoBano 3aBepimmta y 2007 p. Y Hil Bka3aHO, 10
CTBOPEHHSI JIEP>KaBHOTO 3EMENBHOT0 KaJacTpy 3a0e3MedyeThesi MPOBEICHHAM TONOrpado-Teoae3ndHuX,
KapTorpaiyHuX, T'PYHTOBUX Ta IHIIMX OOCTEKEHb Ta po3BimyBaHb. OCKUIBKH penbed BIIMBaE Ha
TPYHTOBE IOKPHUTTS, TO HOro BpPaxOBYIOTh Iijl Yac NMPOBEACHHsS 3eMeNbHOro kamactpy. IlocTtanoBammu
KaGinery Minictpie VYkpainm Oyno 3atBepmxkeHo Ilporpamu  Tomorpado-reonesudHoro  Ta
kaptorpadiunoro 3abesneuenns Ykpainu na 1998-2008 pp., cripsiMoBaHi Ha MOKpaliaHHs 3a0e3medeHHs
norped CyCHUILCTBAa y cydacHid Tomnorpado-reofe3nyHiii Ta kaprorpadiuniidi npoaykimii. [IpuHnmmosa
3MiHa TEXHOJOTIH OTpUMaHHS KapTorpadiuyHoi NMpoAyKIii MoB’ g3aHa 3 UPPOBUMH METOAaMH CTBOPEHHS
Ta BUJIAHHSI KapT, OHOBJICHHS 1X Ha OCHOBI 26pPOKOCMIYHOTO 3HIMaHHS.

BukJsiax ocHOBHOT0 MaTepiaity 10CTizKeHb.

1. Texnosoriuna cxema pooiT JJIsi MPOBEIEHHSI TiAPOJIOTIYHUX AOCTIIKeHb. [ 10CiIKeHHS
JMHAMIKH TIPOIIECIB, SKi BIUIMBAIOTh HA 3MIHM TiAPOJOTIYHUX XapaKTepUCTUK, moOymoBy LIMP nna piku
HEOOXiTHO BHMKOHYBAaTH II€PIOAMYHO, TOMY HAWBHTIIHIIIOW TEXHOJOTIE B CEHCI aBTOMATH3aIlil
OTPMMaHHs BHXiIHOI iH(oOpMaIii € MaTepianu acpodoro3niManns. 3a [IMP MoxHa BU3HAYNUTH JTOBKHHU
BOJIHUX TIOTOKIB, BUIUIATH OaceliHW BOM0300pIiB, BCTAHOBJIIOBATH 30HM 3a0pyJHEHHS BOAHM, il 3amacis,
HAXWIH CXWJIIB TOIIO. BaXXIMBUM 3aBIOaHHSM € JOCHIDKEHHS aedopMaiiid pycen pik. 3alexHO Bia
MaciTady aepo3HIMaHHSI i 3aBJaHHS JIOCHIPKEHb BUKOHYIOTh MaplIpyTHe a0o0 IMIIOMIMHHE aepO3HIMaHHS.
CxiiaaHHsI IJIaHy PiKKM 3BMYAiHO BUKOHYIOTH B Maciutadax 1:2000 — 1:5000.

BpaxoByroun BHCOKY TOYHICTh BHU3HAUCHHS KOOpAMHAT TO4YokK IIMP, HeoOXigHO pO3IJIsSHYTH
MUTAaHHS BHOOpY MapaMerpiB 3HIMaHHsS Ta KUTBKOCTI TOYOK ONOpH. Po3pobieHa TeXHOJOriYHA cxema
IPYHTYEThCS Ha pealtizailii TPhOX OCHOBHHUX €TalliB PoOIT: acpodoTO3HIMAHHS, MOJBOBUX T'€OAC3UUHUX
poOIT 1 KaMepalbHUX (OTOrpaMMETPUYHUX PoOIT. JleTaJlbHO TEXHOJIONYHY CXeMy IOKa3aHO Ha puc. 1.
Peanizanito Takoi cxemu Oy/1eMO BBaXKaTH MEPIIMM IIUKIIOM POOIT.

[Ngponoriune MoOJENIOBaHHS Ha OCHOBI HHM(POBOI MojeNi peiabedy TO3BOISE PO3PAXOBYBATH
HaInpsIMOK CTOKY, 3HaXOJUTH 1 3alIOBHIOBATH CTOKU, BUIUIATH BOA0O300pH 1 ApEHAXHI MEPEKi, BHILISITH
MOPSAZKK BOJOCTOKIB. MOXKJIMBE BHPIIIICHHS TiAPOJIOTIYHMX 3aBaaHb (UIbTpaIlii, MO Ja€ MOMKJIMBICTH
MPOrHO3YBATH MOMIMPEHHS XIMIYHUX 3a0pyIHEHb Y IPYHTOBHX Bojax [1,5].
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Puc. 1. Texnonozciuna cxema 2ioponoivHux GUULYKY8AHb PIK

Led b

Puc. 2. Mapwpymmne aepogpomosnimanms 63008ic pycia piku.
1 — ninis norwomy; 2 —mouxu onopu; 3 — mouxku aepo@omompianeyiayii,
4 — konmponvHi mouxu; 5 — mouku npoginerux ninil; 6 —MapKyeanbHi 3HAKU
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VY pa3i moBTOopHOTrO aepo)oTo3HIMaHHs, TOOTO Ha APYroMy i HACTYMHHUX IMKJIAaX, CXEMY
MOBHICTIO HE TTOBTOPIOIOTh, @ BUKOHYIOTh JIUIIIE TaKi MPOIECH: MapKyBaHHs pO3Mi3HABAIBHUX 3HAKIB i
TOYOK NpoduIBHUX IiHIHA, aepooTO3HIMaHHS, NPOMIpHI POOOTH, CKIAZaHHSI POOOYOTO MPOEKTY
(po3mi3HaBaHHS TOYOK OMOPH 1 TOYOK IPOCTOPOBOI TpiaHTYJAIil Ha aepodoTO3HIMKAX HOBOTO
3a1b0Ty) 1 KamepasibHi pOOOTH: BHUMIpPIOBaHHS aepodOTO3HIMKIB, OOpOOKY J[JaHUX CKaHyBaHHS,
nobynoBy LIMP nna piku.

PosrisiHeMo OCHOBHI eTary 3anpolOHOBaHOT TEXHOIOTTYHOT CXEMH.

Haiiyacrile 10CcTaTHRO B3IOBXK pyclia PIKM BHKOHATH MapiipyTHe aepodoTo3HiMaHHsS (puc. 2.),
MapKyIOUH BXiJHAMH 1 BUX1JIHUMH 3HAKaMH MTOYATOK 1 KiHEelb aepoOoTO3HIMaHHS.

Hnst orpuMaHHsT aepodoOTO3HIMKIB, TPHIATHUX Ui MOJAIBIIOI (OTOrpaMMETPHYHOI OOpPOOKH,
HEOOXiIHO PO3TJISTHYTH MUTAaHHS BHOOPY THIy aepo3HIMAIBHOrO JiTaka, BUCOTH (ororpadyBanHs Ta
BiJICTaH] MiX MJIAHOBHMH 1 BACOTHUMH PO3MTi3HABAILHHUMHU 3HAKAMH.

BpaxoBytoun TouHicTh moOynoBu LIMP Ta exoHOMiuHI MipKyBaHHS, HEOOXiTHO pO3paxyBaTH
ONTHMAaIIbHY BHUCOTY (oTorpadyBaHHsS 1 BiJICTaHb MIX TUIAHOBUMH 1 BUCOTHHMHU DPO3Mi3HABATLHUMHU
3Hakamu. J{J1s1 1IbOro BUKOPUCTAEMO BifioMi B pororpammerpii popmynu [3].

Pospaxynok BucotH ¢ororpadyBaHHs i BiICTaHI MK BUCOTHUMH BHXIJIHUMH TOUYKaMH 31HCHIOIOTH
3a popmyIior

m, = 0,089% m,/n® +154n + 56, D

Je Mz — cepellHs KBaJpaTHyHa MOMHUJIKA BH3HAYEHHS BiIMITOK TOYOK i3 TPOCTOPOBOI MapipyTHOT

dororpianrynsanii; b — 3HaueHHs 6a3zuca Ha aepodOTO3HIMKY; My — cepeHs KBaJApaTHUHA ITOMHIIKA

BHMIPIOBaHHS MOMEPEYHUX MapanakciB; N — KITbKICTh 0a3UCiB MK BUCOTHUMH TOYKAMU OTIOPH.
KinbkicTh 0a31CiB MiXK IUTAHOBUMH PO3Ii3HABAILHUMH 3HAKaMH PO3PaXOBYIOTh 3a (hOPMYIIOI0

m :@mmq\/n3+lln+35, )
bY% \/E \Vj

e My, — cepeaHs KBaJgpaTWYHA IIOMWIKA BH3HAUECHHsS IJIAHOBUX KOOPAMHAT TOYOK i3 MOOYHOBH
MIPOCTOPOBUX MAapIIPYTHUX MEPex (OTOTPIaHTYIISIMIT; M — 3HAMECHHHMK MaciuTaly aepodoro3HiManHs; V —
36inpmenHs (s anamitranoro meroxy oopodokn V =3- 4); n — kinbkicTs 6a3uciB Mk MIaHOBEMH
pO3Mi3HaBaIbHUMHU 3HAKAMHU.

OCHOBHI eTanu TeXHOJOTIYHOI CXeMH pealizoBaHo Ha p./Hictep B paiioHi micra Crapuii Cam0ip

[1].

2. BumipoBaHHsi rJM0uH AHa Ppik. 3acinyroBye yBarm TEXHOJIOTiSE TPOMIpIB TJIMOMH DIiK,
po3pobiieHa B [epkaBHOMY HiANIPHUEMCTBI “ YKpiHXkKreoaesis”, M0 € OJHHUM 3 HaWBaKIUBIIIMX ETAaIliB
nooymoeu LIMP. Kommieke poOiT 3 BUMIprOBaHb MIMOUH p.JlHICTEp MpPOBENEHO 3 TPaBHS IO BEPECEHb
2006 p. [oxkuHa cmyru mpoBefeHHS poOIT craHoBuTh 100 mMOroHHHMX KinoMmerpiB. PosrisHemo
0COOJIMBOCTI IIi€1 TEXHOJOTI].

3rimHo 3 [2] 3HiMampHI TrajicH, B HANPSAMKY SKHAX PYXae€TbCs KaTep, 3alpOCKTOBAHO
MEepIeHINKYISIpHO o OeperoBoi iHii. Koopaunatn OeperoBoi IiHiI OTpUMaHO BEKTOPH3AIEI0 KapT
macmrabdy 1:10000 B T13 Digitals ta ckonBeproBano B mporpamue 3abesneuenns HY DROpro Navigation
(Trimble). Biacranp Mix rajgcamu ctaHoBuTh 50—65M. 3arajbpHa KUTBKICTh 3alPOSKTOBAHUX 3HIMAIbHUX
ranciB — 1735. KOHTpONbHI rajicu MpOEKTYIOThCS MEPICHIUKYIIPHO 10 OCHOBHHX (B3IOBXK pidKH) Ta
MEepPETHHAIOTh OCHOBHI HE pifiie HDK Y Tpbox Micisx (puc.3.). CkaHyBaHHS THA PIKM 3IIHCHIOBAIH i3
3HIMQJIBHUX TaJICIB 32 JIOTIOMOTO0 €XO0JI0TA.
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3anpoekToBaHi
rajcu:

OcHOBHI

KonTponbHi

Puc.3. 3acanvhuii uensio ainiil 3anpoeKmo8anux eancie

Jlnst BUKOHAHHS MPOMIPHHUX POOIT BUKOPHCTAHO ICHYIOUY IJIAHOBO-BHCOTHY I'€OJC3UYHY MEPCSKY.
LinpHICTH MYHKTIB MEPEXi Ta 1X pO3TalllyBaHHS € JOCTaTHIMH JJIs IPOBEACHHS POOIT 3 3aCTOCYBaHHSIM
TEXHOJIOT] BHU3HAYCHHS KOOPAMHAT "KIHEMaTWKa B peaJibHOMY 4Yaci'. BukopucTaHHS IIi€l TEXHOIOTril
BHKJIIOYA€E OpraHi3allito piBHEBUX MOCTIB Y palioHi poOiT.

[lim yac mpoBemeHHS IMOJILOBUX POOIT AJisg BUMIpIOBaHHS TMOuH akBatopii p. JHictep Oyio
BUKOPHUCTAHO TaKi TEXHIYHI 3aco0u: nBoyacTOTHUU exosoT, GPS, MoOinpHUI koMM toTep. 3HIMaNIH 3
katepa “O0b-M". Ha OopTy kaTepa B BEpTHKAJIbHOMY IOJIOKEHHI OYyJIO 3aKpPIMJICHO METAJIEBY TPYyOy,
Ha fAKy B HIDKHBOMY KiHII 3akpilijieHa aHTE€Ha €X0JioTa, a Ha BepxHboMy — aHTeHa Zephyr GPS
npuiimMaya.

Jo xomm’rorepa Oyno migkiaoueHo exoior Ta GPS mpuiimau, HamamroBaHo Ha BHAAYy JaHUX Y
crerianbuux ¢popmarax. IIporpamunm 3abesmeuennsm (I13) HYDROpro Navigation ¢ipmu Trimble
BHKOHYBAJIOCh CYMIILIEHHS IIMX JaHUX 3@ 4aCOM Ta 3aHECEHHS iX /10 0a3u AaHuX. Y paiioHI poOiIT HA MyHKTI
IJIAHOBO-BHUCOTHOI I€0Ie3MYHOI 3HIMAIbHOI MEPEXi BCTAaHOBJIIOBAJIACch 0a30Ba CTAHI(ISA 3 PaIIOMOIACMOM Ta
paioaHTEH o0,

[lepen movatkoM MpoMipy OyJ0 BUKOHAHO KaJTiOpyBaHHS €XOJ0Ta. 3a JAaHUMH PO TEMIIEpaTypy
BOAY OYJIO BU3HAYCHO MIBUIKICTH MOIIMPEHHS 3BYKY Y BOIHOMY cepenoBuiii. [licis BBOAY HMX JaHUX B
€XOJIOT TOYHICTh BHM3HAYEHHSA TIJIMOMHM TEepPeBipsAIach 3a JOMNOMOrOK Bixu. Temieparypa BOIU
BHMIPIOBAJIaCh MePe/] KOKHUM BUXOJIOM Ha MPOMIpHI POOOTH Ta Mij] yac poOiT.

3unTyBaHHS Ta HArpOMa/DKEHHS JaHMX 3 TpwiaaiB (eXoJaoT, mpuitMay) 3aiiCHIOBAIOCh 3a
moromororo I13 HY DROpro Navigation gepes 0.3 c.

Hagiraimiro 1mo 3ampOeKTOBaHHMX TajicaX BHUKOHYBaJd 3a JIOMIOMOI'OK0 MOHITOpa KOMII IOTepa.
CrepHOBHII KaTepa Ha MOHITOpPI CIOCTEpIraB JIiHIIO Trajica, pO3TalllyBaHHS CYAHAa BIIHOCHO HBLOIO,
(aKTUYHY TPAEKTOPIIO PyXY, a3UMYT, MBUAKICTh PyXy, KOOPIAUHATH, TIMOMHY, TPOGLIb AHA, BIAXUICHHS
HampsiMy Bif ranca. [IpoMipu 1o rajacax mpoOBOAMIIN B MEXKaX MOIIMPEHHS PajioXBUjIb 3 0a30B01 CTaHIIII.

Pesynbrarom mpomipy Oynu ¢aiiinm JaHHX MO KOXKHOMY TajiCy, sSKi MICTHJIA KOOPAWHATH aHTECHH
€x0JI0Ta, MIMONHN, HOMEPH TaJICiB, YaC OTPUMAHHS JaHUX TOIIIO.
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Jdnst  3a0e3redeHHsT KOHTPONIO SIKOCTI 3HIMaNbHHX pPOOIT OyJNO TPOBENEHO MpOMIpH Ha
3allPOEKTOBAHMX KOHTPOJIBHUX Trajcax, IO TepeTHHAM 3HiMallbHI Tajcu. BHacnmiiok BHKOHaHWX

npomipHux poOiT nposeneHo 1009072 BumiproBaHHS.

3. O6po6Kka pesyabTaTiB npoMipiB riauoun. OOpoOKy JaHUX POMIPIB TITMOWHK PIKH, CTBOPEHHS
TUTaHy JTHA 3 YTOYHEHHSM i30J1iH1 BUKOHAHO HA IMiJICTaBi MPOMIPHHUX POOIT 1 OPTOQOTOIUIAHIB, CTBOPEHUX
3a pe3yibTatamu acpodoro3niManns maciurady 1:8000, nporenenux JIT “ Ykpinxkreonesis” y 2005p.

Jlnst 00poOku manux BukopuctaHno mporpamue cepenosuiie HYDROpro NavEdit gipmu Trimble,
BOHA TIOJNATAE y BUSBJICHHI Ta BiJIOpaKyBaHHI HENPaBWIHLHAX BHMIPIOBaHb, (QUIBTPYBaHHI JaHHUX JUIS
OTPUMAaHHS IMUIBHOCTI po3TamryBaHHs Touok uepe3 5—15 m. [licns kopuryBaHHS NaHHX BHMIipOBaHHS
TJTHOMH €X0JI0TOM BHKOHYEThCS BU3HAUCHHS [TO3HAYOK JIHA B 3ajaHiii cuctemi Bucot (puc.4.).

Ockinbku GPS anTena Oyna po3raiioBana HaJl aHTEHOIO €X0JI0Ta, TO KOOpAHHATH X Ta Y OTpHUMAaHOl
TIMOMHHM 3aJTUIIAINCS HE3MIHHUMHU.

OcraroyHuM pe3ynbTaTtoM 00poOku manHux y muporpami HYDROpro NavEdit 6y karamor
KOOpAMHAT 103Ha4OoK B TekcToBoMy (hopmaTti [N X Y Z] B CK-42 ta BanTiiichkiii cuctemi Bucot 1977 p.

’ - - LSS
P A TpaHCIIFOBaHHS MOIMPaBKH y hopmari Sela ! e—
-

CMR+ 3a nomomororo paiioXBuib
./ N ..

- 'y

2 .'\../'.—-.'\../""'\../“\-.

Puc. 4. Cxema opeanizayii umiprosarnv enuOun.

T — nosnauxa ona 6 3adaniii cucmemi koopounam; W' — eiocmans 6i0 GPS-anmenu 0o anmenu exonoma;
h — aaubuna, ompumana 3 exonoma;, XY Z —xoopounamu ¢ peanvromy uaci; 1— cy3ip’ s cynymuuxie GPS,
2 —6azosa GPS cmanyis; 3— padiomodem 3 padioanmenow; 4— GPSanmena; 5 — anmena exonoma;
6 — GPS npuiimau 3 66yoosarnoro padioanmenoio

OOuuCIIeHHS TTO3HAYOK IMOJIATAE B MEPEXO0/i BiJ oTpuMaHol mo3Hauku GPS anTeHu 10 abComoTHOL

mo3nauku aua (Hy) 3a popmysoro

H, = Z(GPSKaHT) -h-h (3)

=
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TouHicTh 3HIMaHHS MiJBOAHOTO Pelbedy OMiHIOBaIACh 32 IBOMA KPUTEPISIMH:

- CepenHiil KBaJApaTUYHii OXKOIII MTO3HAYOK IHA (M);

- 3aJMIIKOBIM CHCTEMaTH4HIl MOXUOI BUMIPIOBaHb INTHOWH.

CepenHst KBaJpaTH4HAa TO0XMOKAa BH3HAYCHHS TI03HAYOK TOYOK cTaHoBUTh M =0.05m i
O0YHCITIOBAIACH 3 PISHUIISIMUA BUMIPIOBAHb Ha KOHTPOJIBHUX 1 OCHOBHHX Tajicax 3a ¢opmyiroro (4)

2
[u”]
m=,~—, (4)
2n
ne U — pi3HHI MK 3HaUYCHHSIMU MPOMIPiB OCHOBHUX 1 KOHTPOJIBHUX TalciB; N=5381 — KUIbKICTh PI3HUIIb.
JlomycTrMa cepeaHs KBaapaTuuHa moxuoka obumnciena srigno 3 (5):

m, =my(%)” Z, (5)
e mo(%) =2,7% — nmomycTuMa cepeaHs KBaJpaTHYHA MOXMOKAa B BIICOTKAaX IS JIPYroi KaTeropii

CKJIQIHOCTI penbedy HA, MPUIHATOI MPOSKTOM Ha Iied BH poOiT [2].
Z =2,5M — cepenast rMOMHA PIYKU B paiioHi pooir.
Orxe, M, =0,07m.

JlonycTima po36iKHICTh MO3HAIOK MK KOHTPOJIBHMMH | OCHOBHUMH raicamu, npu tomy M, = 0,13

M. KiJIbKiCTh pi3HHIIb, 110 MTEPEBHUINYIOTH I1¢ 3HaueHHs 365 (7%0); a rpaHUYHUX 3HAYEHD, IO MTEPEBUINYIOTh
2 m, —47 (1%).

Ha ocHOBI criBBiIHOIICHHS Pi3HUIH TOXHOOK OYIJIO MiATBEPHKEHO KPUTEPIH JOMYCKY 3aJHIIKOBOT
CHCTeMAaTH4HOI TOXHOKH (6):

[Tl [< [ fol] (6)

Omxe, 3a pe3yabTaTaMH OOYMCIICHb MOXKHA 3pOOMTH BHCHOBOK TPO BiAMOBIIHICTE MaTepiaiiB
3HiMaHHs [HeTpyKItii [2] Ha BUKOHAHHS IIUX POOIT.

4. CtBopenHs nJany aHa pycia piku. [Tooynosa [IMP BuKoHYy€eTbCS B IPOrpaMHOMY CEpEIOBHIIT
Digitals na II®C “[lenpra”. Ilicast 00podku indopmarii rajicis B [13 HYDROpPro na Hux 3aauimiaeTbes
0araTo HaJIUIIKOBUX TOYOK. Cepesl MX TOYOK € TaKi, AKi MOTPAlWIM Ha PIi3HI NEPEIIKOIN, KaMIiHHS,
BOJIOPOCTi, IO CIOTBOPUTH HU(PPOBY Mojeib. HeoOXiqHO MPOBECTH ONTHMI3AIlil0 JaHUX, a TaKOXK
BiIOpaKyBaTH MOMHUIIKOBI TOUKH.

B TII3 DigitalS noMuiakoBi TOYKH MOXKHA IMOOAYMTH 3a JOMNOMOrOK MOOYIOBH MPOQIIbHUX
300pakeHb Mo KOKHOMY Taincy. OCKiIbKH IJIaH penbedy JAHA CTBOPIOETHCS 32 OCHOBHUMHM TalicCaMu, a
KOHTPOJIbHI TaJICH BHKOPHUCTOBYIOTHCSI TUTBKH JUISI KOHTPOJIO SKOCTI 3HIMaJIBHUX POOIT, TO MpodinbHi
300pakeHHs OYIyIOThCS JIMIIE 110 KOXKHOMY OCHOBHOMY TaJICy.

OO6po0Oka raiica moisrac B BUAAJICHHI MOMUJIKOBUX TOYOK, BUOOPI XapaKTepHHUX TOYOK 1 TOUOK, SIKi
3aJa10Th JiHil0 Mpodimo. XapakTepHi TOUKH BHOUPAIOTHCS B MICISX 3MIHH KyTa Haxuiny penbedy. s
nooynoBu [IMP 3asyuinaroTe Touku yepe3 koxHi 10-15m. [ToTpiOHO po3pi3HATH MOMHIIKOBI TOUKH (prbda
TOIIO), AKi Tpeba BUAAJIATH 3 Tajica, i TOUKH, SKi TOTPAIMIM Ha KaMiHHS, HU3bKi BOJOPOCTI TOIIIO.

XapaKTepHi TOYKH Ta TOYKHU MICIs PO3PIPKEHHS BUKOPUCTOBYIOTBCS SIK TOYKH IH(PPOBOT MoJedi,
sika CTBOPrOeThes y BUMIIsLL TIN-momeni. Lli Touku € BXiqHUMM JTaHUMH JUTsE TOOYI0OBH TOPHU30HTAJICH.

[To6ynoeana TIN-mMomens Mae BUMIISA, 110 MTOKa3aHUIA HA PHUC.D.

3a momomoroto crBopeHoi TIN-mozeni MoxxHa TOOyAyBaTH TOPU3OHTANI 3 3aJlaHUM IEpepizoM
penbedy.
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Puc.5. Ilobyoosana TIN-moodens

[NepeBipka ropu3oHTalNe, a came X KOPUTYBaHHS 3IIIHCHIOETCS 32 TAHUMH MEPETUHY OCHOBHHX Ta
KOHTPOJNBHUX TajiciB. s pegaryBaHHs BUKOPUCTOBYIOTH IIApH 3 TOPU30HTAISIMH, TOYKH KOHTPOIBHUX
rajciB, XapaKTepHI TOYKH Ta TOYKU po3pimkeHHs (puc. 6). ['opu3oHTaIl BUNIPABISIOTHCS 3 KOPUTYBAHHSIM
iX MJIaHOBOT'O MOJIOKEHHs1. BUIpaBiieHi ropi30HTaNl MatoTh BUTIIS (puc. 7).

Puc. 6. l'opuzonmani, siki nompedyloms unpaeienus Puc. 7. Bunpagneni copuzonmani

Hactynmuuii eranm BuUIpaBieHHS TOPHU3OHTAJCH MONsSTae B TOMY, 10O MEPEBIpUTH iX IJIaHOBE
MOJIOKEHHS 13 BpaxXyBaHHSAM IIUIBHOCTI 300pa)keHHs OpTO(OTOILUIaHY, CTBOPEHOTOro Ha Iel 00’ eKT
3HIMaHHs. BunpasieHHs 31iHCHIOIOTh Y CKIAIHUX MICISX Pycel: 3a HasiBHOCTI MPUTOK, OCTPOBIB, PI3KUX
noBopotiB. Taky IuIHKY 1Moka3aHo Ha puc.8.
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Puc. 8. Jinanxa, axa nompebye eunpaeienms
Kopurysanns ropusonTaei 3aificuero 3a oprodorommtanom (puc. 9).
lfr [ Aume s cmere|
T mag -
u-nr

A T IH T
S E—
. . C_[ T |
T T LT cHYEH hd 1 e [N
Puc. 9. Bunpaeneni copuzonmari 3 ypaxyeanHsm 300padceHHs: Opmopomoniany
BucHoeku

1. PeanizoBaHO TEXHOJIIOTIYHY cXxeMy 10Oy10BH BUCOKOTOUHOI LIMP muist mpoBeneHHs TiaponorivHux

BUIIYKYBaHb, sfKa Tependadac KOMIUIEKC aepO3HIMAIBHUX POOIT, MPOMIpiB MIMOWH Ta BU3HAYEHHS TOYOK

[IMP. IIMP ctBOopeHo Ha OCHOBi 0OpOOJICHHSI JaHUX MPOMIPIB TTUOWH 3 KOPUTYBAHHSM iX BIIMITOK Ha

mijicTaBi opTodoTOIIaHIB.
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2. CepenHs KBaapaTH4HA ITOXHMOKa BU3Ha4YeHHs Toyok [IMP 3a pesynbTaTamul MOpiBHSIHHS MMO3HAYOK
OCHOBHHX 1 KOHTPOJIbHMX TaJICiB, Ha SIKUX 3AIHCHIOBAJIM MPpOoMipu rinbuH, ctanoBuTh 0,05M, 1110 CBiq4UTH
PO BHCOKY TOYHICTh IPOBEJCHUX POOIT.
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B.M. I'nnotos, B.I. Hikyaimun, B.B. Un:keBcbKuii
Hamionansawmii yniBepcurer “JIbBiBChKa momiTexHika”

CHOCIBb CKIAJAHHSA BEJIMKOMACIHITABHHUX TIJTAHIB
3A MATEPIAJIAMU AEPO- TA HASEMHOI'O 3BHIMAHHA

© [nomoe B.M., Hixyniwun B.1., Quorcescoxuii B.B., 2007

3anponoHoeano mexHo0ZiuHy cxemy CKI1a0aHHs 8ETUKOMACUWMAOHUX NIAHIE y 2opOucmill
ma 2ipcoKiil micyesocmi 3a mamepianamu aepophomo3HiManns, aAKe 3poodeHo 6 MuHyi uacu,
ma cyuacHum yugposum pomomeooonimuum snimannam. Illiokpecnroemovcsa penmabdenvnicmeo
MEMOOUKU U000 CKIAOAHHA NIAHIE HeBeAUKUX mMePUMOpIil.

Itis proposed the technological scheme of creation of large —scale plansin hilly
and mountain terrains using two kinds of materials: aerial survey implemented in the past
and modern digital phototheodolite survey. The profitability of methodology for creation
of plans for small territoriesis underlined.

IMocTtanoBka nmpodjiemMu. 3aB/SKN BIPOBAPKEHHIO HOBITHIX TEXHOJOTIH Y ()OTOrpaMMETpHIHOMY
BUPOOHHWITBI 3a OCTaHHI POKM BiAOynwcs 3HA4YHI 3MiHW. Ha 3MiHy aHANITHYHUX TPUANUIN THEQpOBI
METOJIH, 110 JO03BOJIMJIO 3HAYHO PO3IIMPUTH Jiara30H 3acTOCYBaHHS PI3HOMAHITHHUX TEXHOJIOTIHM Ta iX
nmoegHaHHsS.  Hampukmana, ChOrofHI — aeporeoje3uyHi  MiANPHEMCTBA  MAalOTh  BEIUKUH  0OCsT
acpodoToMaTepialiiB MHHYJIUX POKIB, CTBOPIOBATH KapT MaTepiajd 3a SKUMU BXKE MNPAKTHYHO HE
peHTabeNnbHO, OCKUIBKM BOHH € 3acTapimuMmu. 3 iHIIOro OOKy, BUKOHYBATH acpoO3HIMaHHS Ha HEBEIWKI
00’ EKTH HEMAa€ CEHCY 3 EKOHOMIYHOTO TOTJISTY.

CTOCOBHO 3aCTOCYBaHHS I'€0JIC3UYHOTO METOY, HEOOXIHO BII3HAYMTH, IO IiJ Yac 3aCTOCYBaHHS
TaxCOMETPUYHOI 3HOMKH, € BETMKHUI 00CST MOJIBLOBUX POOIT i Yac 3HOMKH 3a gornomoror GPS-npuiiMaya,
OKpIM TOT0, MOXKJINBE OOMEKEHHS CYITyTHHKOBHX CHUTHAIB, 1110 TIOB'sI3aHE 3 TIPCHKOIO MICIIEBICTIO.

Jns BupimeHHs i€l mpoOlieMH MpPONOHYEThCSI BHKOpPHCTaTH — KoMmOiHOBaHMH Meton. Jlist ¥ioro
peaizaiiii HEOOXiTHO PO3POOUTH TEXHOJOTIUHY CXEMy Uil OTpUMaHHS IU(POBUX BEKTOPHUX KapT 3
BUKOPHUCTAHHIM aepo(OTO3HIMAHHS MUHY/IMX POKIB, Ta IM(POBOr0 HA3eMHOr0 (hOTOTEOIOIITHOIO 3HIMAHHS.



