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B cmampve npusedena mexunonozuueckan cxema u ee ananiu3 KOMOUHUPOSAHHO20 MEMOOA CO30AHUA
KPDYRHOMACUIMAOHBIX NI1AHO6 2UOPOMEXHUUECKUX COOPYHCEHUTl, KOMOopas 6K0Yaem
maxeomempuuecKkyio u yugposyro cmepeodhomozpammempuieckylo CobeMKu.

Technological scheme of combined method for creation of large scale plans of hydrotechnical
construction is presented in the paper. This scheme includes tacheometric and digital
stereophotogrammetric surveys.

IMocTanoBka npodJeMu

BenukomacmtabHi TonorpadiuHi 3HiMaHHA HE MEPECTaroTh OyTH aKTyalbHUMH JAJsl CbOTOAEHHS 1
MalOyTHROTO HaIIOl Jep)KaBH TPU PO3B’sI3aHHI MUTAHb TPOEKTYBaHHS KamiTaabHOTO OymiBHHIITBA 1
eKCIUTyaTaIii MUBUTEHAX, MTPOMHUCIIOBUX, TIPHUYIUX Ta CLILCHKOTOCIIOAAPCHKUX MIATPUEMCTB YCIX Tamy3ei
eKOHOMiKHM. BukoHaHHs Takux 3HIMaHb y Macmtadi 1:500 mpoBOASTHECS Ha OCHOBI TEXHIYHOTO MPOEKTY,
KU BH3HAYa€e 3MICT, OOCATH, TPYAOBI BHTpAaTH, BapTiCTh, OCHOBHI TEXHIYHI YMOBH Ta OpraHi3allifo
BHKOHAHHSI pOOIT.

[Tpu cTBOpeHHI TomorpadiuHUX TUIAHIB TEXHIYHUX CHOPYJ HE 3aBXKIA MOXHAa TUM YU 1HIIUM
crnoco0 BUKOHATH 3HIMAaHHS B MOBHOMY OOCs31 i TOMy BHHHKa€E HEOOXIAHICTH Yy MO€AHAHHI PI3HUX
croco0iB 3HIMaHHS IJIs CTBOPEHHS BelWKOMAacmTaOHuX Ia”iB. OcoOMMBO akTyalbHHM II€ MUTAHHS
MocTae Mpy MoOy 0B IUTAHIB TIAPOTEXHIYHUX CHIOPY/I.

Omxe, BUHUKAE MnpoOieMa poO3pOOUTH 1 JOCHIJUTH ONTUMAIIbHY TEXHOJIOTIF0 CTBOPEHHS
BEJTMKOMACIITA0OHUX TUIAHIB T1IPOTEXHIYHUX CHIOPYL.

3B'f130K i3 Ba:KJIMBUMU HAYKOBUMH YH MPAKTHYHUMHU 3aBAAHHSIMH.

CknaganHa 1udpoBux miaHiB B macmTabi 1:500 s TiIpOTEeXHIYHUX CIOPYA Ja€ MOXKIUBICTH
BUKOHYBAaTH MOHITOPWHT BCiX 0€3 BHKIIOUEHHS 00’€KTiB, Ki 3HAXOIATHCSA B 30HI rifpocraHilii. Bectn
BIJIMIOBI/IHI T1IPOTEXHIYHI, F€0JI0TI4HI, Je(opMalliiiHi JOCTIHKSHHS 13 TOUHOKO MPHUB’SI3KOI0 0 MICIICBOCTI.
OxpiM LBOTO, IeH MJIaH MOXE CIYryBaTH, SIK OCHOBA MiJ TeoiH(opMamiiHy CHUCTEMY TiAPOTEXHIYHUX
CIIOPYI.

AHaJi3 OCTaHHIX JOCTiTKeHb i myOaikamiii.

Jlis minTBepAKEeHHS aKTYalbHOCTI IMTOCTaBJICHOI 3aJaui MPOBEJAEMO aHalli3 CyYacHUX JiTepaTypHUX
okepen. Y poborax [1, 6, 7] akueHTyeThCsl yBara Ha BUKOPUCTaHHI IU(POBUX HEMEPETPUUHUX KaMmep B
HazeMHii ¢poTorpammerpii. [linBumennit iHTepeC A0 3aCTOCYBAaHHS MUPPOBUX KaMep OB’ I3aHUM IEepI 3a
BCE 3 MOCTIHHMM 3HHXKEHHSM COOIBapTOCTi, a 3 iHIIOI — MOKpAIIEHHSIM TEXHIYHUX XapaKTEPUCTHK.
Ludpose HazeMHEe 3HIMaHH:], Ha BiAMIiHY BiJ] HA3€MHOTO JIa3epHOr0 CKaHyBaHHS, (hacaliB 3a JOMOMOTOI0
EJIEKTPOHHAX TaxeoOMETpPIB € HaWOULIbII MOCTYMHHM OCKUTBKH HE TOTpedye 3acTOCyBaHHS [OPOTOTO
o0JIaiHaHHS, ajIe JO3BOJISE MOOYAyBaTH MOECIb 13 33J]aHOI0 TOYHICTIO.

[IpakTuuHicTh 3acToCyBaHHA LHM(POBOI HEMETPUYHOI KaMepu MpH Ha3eMHOMY 3HIMaHHI JUIs
CKJIa/IaHHS BETMKOMACINTa0OHUX TUIAHIB BHCBITIEHO y podoTax [4, 5]. BUKOpHCTaHHS TiNBKU T€0Ae3MIHUX
METO/IB HOCUTh KOHTAKTHUN XapakTep i MalOTh BETUKUNA 00’ €M TOJTHLOBUX POOIT, @ 3 TOUKH 30py OXOPOHHU
mpaili Ta 0e3MeKU KUTTEMISIILHOCTI € HEOS3MEYHUMH TSI )KUTTSI, OCOOJIMBO 1€ MIUTAHHS € aKTYaJIbHUM JIIS
rizporexHiyHuX 00’€kTiB. ToMy mpakTUYHE BHUKOPHCTAHHS JHUCTAHIIHHUX METOMIB 30HIyBaHHS
(aepodoTozHiMaHHA Ta [HMQPpoBe Ha3eMHE cTepeodoTorpaMMeTpUYHE 3HIMAHHI) B TOBHIA Mipi
BiJIIIOB1Ial0Th TEXHIYHUM BUMOTaM i JI0 MiHIMyMY 3BOJISTh HEOC3IEUHICTh P BUKOHAHHI TaKUX POOIT.
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3acrocyBanHs UU(POBOi KaMepH Ul Ha3eMHOIO 3HIMAaHHS B MepIlIe Yepry BUMAarae BUKOPHCTaHHS
TaKuX Kamep, SKi O BIAMOBITANIM TEXHIYHAM XapaKTePUCTHKaM (pO3IUTbHA 3MaTHICTH Oyiia sKoMora
Oimbiioro, a po3mipu I133-marpuni Oyau MakcUMaibHUMHM). BigzHaunMo, 10 HpH MaKCHMAaJIbHIN
¢dokycHiii BifcTaHi 00’€KTHBY Li€l KaMepU AUCTOPCIS MPAKTHYHO HE MEPEBHILYE JIOMYyCTUMHX 3HAYECHb
MiKpeCTIoEThCs y mpart [3].

IocTranoBka 3aBaanus. [lonsrae y BU3Ha4eHHI 0COOJIMBOCTEH KOMOIHOBAaHOTO METO/Y Ha MijICTaBi
HOro aHamizy Ta 1acTh MOXIIHMBICTH ONTUMI3yBaTH MPOIECH 13 TOUKH 30PY JOCATHEHHS OMEPATHBHOCTI Ta
MaKCHUMAaJIbHOI TOYHOCTI OTPUMaHHS KapTMaTepialiB.

Buksax ocHOBHOT0 MaTepiany K0cTixKeHHsI.

Ha panHOMYy eTami pO3BUTKY TeOJC3MYHMX Ta (POTOrpAMMETPUYHUX TEXHOJOTIYHUX CXEM,
CTBOPEHHSI PI3HMX ILUIAHIB Ta KapT MOCTAlOTh 3ajadyi, SKi MOYKHA BUPIIIMTH 33 YMOBH IOETHAHHS TaKUX
TEXHOJIOTIH.

BukopucTaHHs OMHOTO a00 IHIIOrO OKPEMO B3SITOTO CIIOCOOY HE MOXE JATH TO3WTHBHOTO
pe3yabTaTy Ui OTPUMAHHS IUIAHIB 13 3aJaHOI0 TOYHICTIO Ta MAaKCHMAaJILHOTO BimoOpakeHHs €JIEMEHTIB 1
TOMY BHMHHUKAa€ HEOOXINHICTh Yy TMOENHAHHI TEOJC3MYHOrO0 Ta CTEpeoPOTOrpaMMETPUYHOTO METOMY
CTBOpeHHsI U(POBOT MOJIEII MiCIIEBOCTI.

3acTtocyBaHHsS CTepeoPOTOTPAMMETPUYHOTO METOMY [0 TEHEpilTHBOro dYacy Oylio mIyxke
obmexene. Lle 3yMoBieHO THM, MmO B OITBIIOCTI JUIsl HOro pealizalii Mmovald 3acTOCOBYBATHUCS
HeMeTpHuuHi Hu(POBi KaMepH Ta MakeTHi 3pa3ku uu(poBUX POTOTEOHONITIB, aJKe cOOIBAPTICTL LHUX
MpUiIadiB Ha JAEKiIbKa TOPSAIAKIB HHINA IOPIBHIHO 13 METpUYHUMHU Kamepamu. lIpoGmema ms
PO3B’S3YETHCS NUIIXOM BpaxyBaHHS AUCTOPCIHHUX CIIOTBOPEHB MO-TTIKCEIHHO Ta CTBOPCHHS MaKETHUX
3pa3KiB POTOTECOJONITHUX KOMILIEKTIB [3].

Tomy BuUXOmAYM i3 BHINE BKA3aHOTO MOTPIOHO PO3POOUTH TEXHONOTIYHY CXEMY CKJIaJaHHS
BEJIMKOMACITaOHMX TUTAHIB TipoTexHigHNX cropyx Juictposceskoi 'EC-1.

Jlis miaTBEpIKEHHS MOXIIMBOCTI 3aCTOCYBaHHS IIU(PPOBOTO cTepeo(dOTOrpaMMETPUIHOTO METOIY
PO3paxyeMo anpiopHy OLiHKY TOYHOCTI BU3SHAYCHHS MPOCTOPOBUX KOOPIMHAT MiCIIEBOCTI.

CepenHi KBaipaTH4HI MOXUOKK BU3HadaThes popmymnamu [8]:
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e m -3HAMEHHHMK MacmTaly 3HiMaHHs, (BigmoBigHo 100M — 2000, 200 m — 4000, 300 M -
6000)

f=55 mm— doxycra Binnans nudpposoi kamepu Canon EOS350D,

x;1=10mMm, z;=7MM — aOcumca Ta amjiikata BIAMOBIAHO KaapoBoi pamku I[133-maTpuii
nudpoBoi kKamepH,

m,=m, =m_=0,005MM - cepe/Hi KBafpaTHIHi MOXHOKH BUMIPIOBAHHS KOOPUHAT TOYOK 3HIMKY

Ha HOC «/lenpTa-2»,
_ _ _ _ _ _ _nr . .
m,=m,=m_=m,=m,, =m,,=m, =3" - cepelHi KBaJpaTH4Hi HOXUOKH BH3HAUCHHS KyTOBHUX

€JIEMEHTIB 30BHIITHEOTO OPiI€HTYBaHHSA. Pe3ynprarti mpoBeaeHNX 00YMCIICHD MPEACTABICHI Y TaOIHUIT

Y(m) my , (cM) m, ,(cM) my, ,(cM)
100 0.7 0.5 3.3
200 2.4 1.7 13.3
300 5.5 3.8 30.0

Jlns peamizaiii 3ampornoHOBAHOT METOJMKH y TepIry 4epry Oylia CTBOpEHa OIOpHa reoje3nyHa
Mepeka Ha TepeHax JaictpoBebkoi 'EC-1, mmoma sikoi 3aiimae 70 rexTapis.

Jlisi BU3HAYEHHSI IUIAHOBHX KOOPAMHAT 6 NYHKTIB IJIAHOBO-BHCOTHOI OCHOBH TepHUTOPIl
JMnictposebkoi 'EC-1 6ys0 Bukopucrtano Meroa moJjiroHomerpii 1 pospsaay (puc.1). Jdas Bumipis
3acTocoByBaBcsl ejiekTponHuii TaxeomeTp Topcon GTS-233 (CKII Bumipy kyrta 3", CKII Bumipy
JOBKHHY JiHii 2 MM+2%107° *S),

Mix mynktamu GPS Ne 17, 18, ta 27, C npokiaieHO MOJITrOHOMETPHYHUH X1, JOBXKHHOW 677,52
M. Hes'szka mo koopanuati X cknama 0,037 m. Ta BignmosigHo o Y -0,025 M., BiTHOCHA MOXHUOKa CKIiIaia
1:15000, 110 BiaMOBigae TOYHOCTI MoironomMeTpii 1-ro pospsiay [10].
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a- NyHKTW GPS NnaHoBo-BUMCOTHOI OCHOBK.
A - Basoea GPS-cTaHujn.

Puc.1 Cxema posmautysaniisi nyHKmi@ nIaH080-6UCOMHOI OCHO8U OJisk BUKOHANHS 3HIMAHHA 8 Macumabi
1:500 mepumopii [nicmposecoxoi ' EC-1 susnauenux memooom GPS

Heo6xigno Biamituty, mo I'EC po3ramoBana Ha cepeiHbOMY pycii piuku [IHicTep MK cXUiIamH i3
cepenHiM mepenaaoM BucoT 10 80 merpiB. DakTHUYHO II€ JaJ0 MOXKIUBICTH 3aCTOCYBAaHHS HA3€MHOIO
UUQppPOBOro 3HIMAaHHS TEpUTOpii cTaHWii. 3aranbHU BUTISA TiIAPOTEXHIYHHMX CHOPYA Ta Il OKOJHII
MPE/ICTaBICHO Ha pucC.2.

7%
bjh ]

. -

Puc.2 3acanvuuii éuensno mepumopii [{nicmposcokoi I'EC-1

B nopaneiioMy OyB CKIaJeHUH MPOSKT PO3MOAUTY TEPUTOPIM MiJl TaXCOMETPUYHY 3HOMKY Ta
uudpose cTepeodoTorpaMMETpUYHE 3HIMaHHA. TaXxeOMETPUYHUM 3HIMaHHIM BUKOHYBAJIOCH BU3HAYCHHS
KOOpAMHAT TOPU3OHTAJIBHUX MOBEPXOHb, «MEPTBHX 30H» Ta CKIagHOi 3al0ynoBaHoi TepuTopii i3
BpaxyBaHHIM OIOPHUX Ta KOHTPOJIBHHUX TOYOK JUIA IIU(POBHUX CTEpeorap, 3HIMAHHS SIKHX IIPOBOAMIOCH «3
pykm» y MixBererauiinuii mepiog. Ha 30inbmieHnx BigOWUTKax NpH TaxeOMETPU4HIM 3HoMI Bigpasy
OITI3HABAIINCH 1 HAHOCHITUCH OMIOPHI Ta KOHTPOJIbHI TOUYKH.

TexHomoriyaa 6JI0K-CcXeMa METOMY MpeACTaBIeHa Ha puc.3.
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3aknagaHHsA Po0otu 1o BU3Ha4YEHHIO [Mudpose
re0JIe3NYHOT »  KOOpJMHAT TOYOK OMOPHOIL > 3HIMAaHHS -
Mepexi Mepexi TepUTOPIi
O06po0xka pe3ynbTaTiB TaxeomeTpruyHa 3110MKa Ta
BUMIpiB 3HIMaHs B < BU3HAYEHHS OMOPHUX 1 KOHTPOJIBHUX [«
nporpami Digitals TOYOK JAJIs1 TU(PPOBOTO 3HIMAHHS

Puc.3 Texnonoziuna 610K-cxema CKIa0AHHs 8EIUKOMACUIMAOHUX NIAHIE HA3ZEMHUM YUDPOsUM
cmepeopomospamMmempuyHuM Memooom

Hudposwuii 3HIMOK (parMeHTy 00’€KTy Ta IUIaH TEPUTOPIi i3 PO3MEKYBAHHSAM TaXxeOMETPUYHOT
3MOMKH Ta HU(POBOro crepeodoTorpaMMeTpUIHOrO 3HIMaHHs (puc.4).
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Puc.4 Hugpposuii snimox ma gppaemenm ninany mepumpoii /[nicmpeocoroi [ EC

Buxopsun 13 nanmmadTHUX ocobauBocTel OeperoBoi JiHil undpoBe Ha3eMHE 3HIMAHHS TEPUTOPIi
HuictpoBcbkoi  'EC-1  BukoHyBamocs 3 mportwiexHux  OeperiB.  lludpoBe  Hazemmue
cTepeooTorpaMMeTpUYHe 3HIMaHHS BHKOHYBasiocs IMdpoBor kameporo Canon EOS350D i3
¢okycHoro BiactanHi 55 mM. Ilicns geranbHOro aHamizy pe3yibTaTiB TUQPOBOTO 3HIMAaHHS Oynn
OM3HAaHI Ta BW3HAYEHI 3a JOTIOMOTOI0 eNeKTpoHHoro Taxeomerpa Topcon GTS-233  mpsmoro
T'€0/IC3UYHOI0 3aCIYKOI0 KOOPIMHATH OMOPHUX Ta KOHTPOJIBHUX TOYOK.

HeoOxinHO Big3HauMTH, MO 32 MarepiayiaMu IUGPOBOTO 3HIMAHHS CKJIAJAINCS YaCTUHU TUIAHIB
CXMUJIIB JIYK Ta 3aJ1iCEHOI TEPUTOPii, 10 SKUX 3riAHO HOPMATUBHUX JOKYMEHTIB TOUHICTh HUIIA [9].

BesnocepenHpbo 3HIMaHHA Tpediii BUKOHYBAIOCH 13 YOBHA MPU MIHIMalIbHIA BIJICTaHI O 00’€KTY,
o0 Jano 3MOry OTpUMAaTd KOOPAHMHATH 13 BigNOBiAHOIO TouHicTio. Ilpm mpomy 4oBeH OapaKyBaB
napaneibHO Tpelii, a onepaTop BUKOHYBaB 3HIMAHHA «3 pykKu». OMOpHI TOUKH JJIsl IUX cTepeonap Oynu
BH3HAYEHI IUIIXOM TaXeOMETPUYHOI 3WOMKM TOPH3OHTAIBHUX TEPHUTOpid Tpeldili; BiANOBIIHO 3a
cepeHbOMY Ta BepxHboMY 0’edax. Ha puc.S mpencrariieHo oauH i3 3HIMKIB Tpe0JIi Ta )parMeHT IIaHy.

[lopanema poGoTa MO CTBOPEHHIO IUIAHIB Ha JaHWM 00’€KT BHKOHYBanacsi Ha UUPPOBiil
crepeodororpamMmmerpruuHiil cranmii «/lempTa-2». PesympraTomMm 006poOku mudpoBHX 3HIMKIB Ha CTaHIIIL
Oynu rianu Maciutady 1:500 Ha qaHy TepuTOpitoO.
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BucHoBku. 1. AmpiopHa oOIiHKa TOYHOCTI LM(POBOrO HA3EMHOIO 3HIMAHHS MiATBEPIHUIH
MOXIIMBICTh 3aCTOCYBAHHS ITM(HPOBOTO CTEPeOPOTOrPaMMETPUIHOTO METOXY I CKIIAmaHHS IUIaHIB
ounbimocti Tepuropii JaicrpoBerkoi I'EC.

2. 3actocyBaHHs IU(POBOTO 3HIMAHHS 3HAYHO ITiJBUIIMIO 00’ €KTUBHICTh BiJIOOPaKEHHS PEIbEPY
MIPIWIATAI0Y0]  TepuTOopii, OCKITbKM BiH B OLIBIIOCTI CBOIHl TepuUTOpii CHOTBOPEHWH TEXHOTEHHOIO
IISITIBHICTIO.

3. 3HiMaHHA IM(PPOBOIO KaMepow Oe3mocepeHbo Tpedlli Jaj0 TaKOK MOMIIUBICTH JETAIBHO
Bi10Opa3uTH BCi HEAOCTYITHI MICIIsSI CIIOPYIH.

4. TopiBHUTBHMIA aHAIT3 TOYHOCTI 32 KOHTPOJBHHMH TOYKAMH OTPUMAHUMH IIPH TaXCOMETPHIHIMN
3HOMII MIATBEPIUB MOXIIMBICTh 3aCTOCYBaHHS HA3eMHOrO IU(GPOBOTO 3HIMAHHSA I CKJIAJaHHS
BEJIMKOMACLITA0HUX TUIaHIB TAPOTEXHIYHUX CHOPY.

5. 3anponoHOBaHa METOAWMKA CTBOPEHHS BenuKoMacimTaOHuX maHiB JHicTpoBcskoi 'EC Hamama
MOJKJIMBICTh OIIEPATHBHO, 00’ €KTUBHO Ta 3 HEOOX1IHOK TOYHICTIO CKJIACTH IUIAHU IIBOTO 00’ €KTY.
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Ilpedcmaenen Kpumuueckuil anaiu3 cO6PEMEHHBIX MEXHOI02UIL COCIMAGNCHUA NIAH08 acados
apXumeKmypHuIX NAMAMHUKOE C ROMOW{BbIO UUPPOBOT CHeMKU U 1A3EPHOZ0 CKAHUPOGAHUAL.

Critical analysis of modern technologies for creation of plans of building facades of architectural
heritages using digital and laser scanning is presented in the paper.



