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AnHoTanus. Ha cerofHsmnuii 1eHb CTPOUTENBCTBO U PEKOHCTPYKLUS 3JaHUN U COOPYKEHHM OCy-
LIECTBIISAETCS LENBIM PSJIOM Pa3IMYHbIX CTPOUTEIBHBIX OpraHu3anuil. Kak npaBuio, oJHa opraHu-
3aIus SBIICTCS 3aKa3YMKOM, OOBSBIISIET KOHKYPC Ha CTPOUTEIHLHO-MOHTAKHBIE pabOThI, Aaee 1o
WUTOTY BBIMTPBIBAET OJHA WJIM HECKOJIBKO MOJAPSAHBIX OPTaHU3ALMK U MPUCTYNAIOT K BBIIOJHEHUIO
paboT cornacHo TeXHUYECKOMY 3anaHuto. [loapsaHbie opraHu3alym, B CBOIO O4epeb, MOTYT y4acT-
BOBaTh Ha OJTHUX M T€X K€ BHUJOB paloOT, a TaKXKe Ha pa3HbIX dTanax. B 3aBUCMMOCTH OT ypOBHA
Y TEXHUYECKOW rPaMOTHOCTH CHEUATUCTOB B MOAPSIAHBIX OPTaHU3ALUAX, OUYEHb YACTO MPUXOAUTCS
CTaJIKUBATHCSI C IPOM3BOACTBEHHBIMH MTPOOIEMaMH B UCTIOJTHEHUH TEXHUYECKOTO 3a/1aHus ¥ COOITIO-
JICHUH MPOEKTA Ha Pa3INYHBIC BUBI BBITIOTHSAEMBIX Pa0OT, K KOTOPHIM OTHOCSITCS: OIIUOKHU BBITIOJ-
HEHHUs padoT (He cOOMIOICHUE MPOSKTHBIX TAHHBIX WU 3HAYCHUH ), CKPBIThIEC e(heKThI, PaOOTHI, BHI-
MIOJIHEHHBIC HE B MTOJIHOM 00beMe U T. /. B CBsI3U C BhIIIIECKa3aHHBIM, TPeOYyeTCs HATNINE KOHTPOIb-
HBIX I€0/IE3NYECKUX CHEMOK, UCIIOJIHUTEIBHBIX MAaTEPUAIOB HA KaXKJIOM JTale U B TEYEHUE BCETO
BPEMEHM CTPOUTEILCTBA COOPYKEHHs, a TAKXKE B IEPHUOJ €ro AAJbHEUIIEeH dKcIuryaranuu. Ms3-3a
3TOTO BO3HUKAET HEOOXOIUMOCTh B CO3/IaHUU 0a3bl JaHHBIX MU(PPOBBIX WHKEHEPHO-TONOTrpaduye-
CKUX TUIAHOB HA TEPPUTOPHH BCEH CTPOUTENHHOM Momanku. MiMes Takyro 06a3y JaHHBIX, IPU BO3-
HUKHOBEHUU JII000H CIIOPHON CUTYallMH MEXAY 3aKa34MKOM M UCIIOJIHUTEISIMU WM KOHTPOJIUPYIO-
LIEH OpraHu3aluen 3aKa3uyrnKa, MOXKHO JETaJIbHO BOCCTAHOBUTDH Ka)IbIM ATAIl dKU3HEHHOTO LUKIIA
CTpOSIIIETOCS COOpY>KeHUsl. B craTtbe omrcana KOHIENIHs 0a3bl JaHHBIX, UCIIOIb3yeMasl IPH CTPOU-
TEJIbCTBE CTaHUUU MEeTpo CrOpTUBHASL.

Kurouessie ciaoa: LIUTII, ronorpadudeckuii max, Tonorpaguyueckas ChbeMKa, CTpOUTeNbHas IUI0-
manka, BITJIA
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Abstract. To date, the construction and reconstruction of buildings and structures is carried out by
a number of different construction organizations. As a rule, one organization is the customer,
announces a tender for construction and installation work, then one or more contracting organizations
win as a result and begin to perform work according to the terms of reference. Contractors, in turn,
can participate in the same types of work, as well as at different stages. Depending on the level and
technical competence of specialists in contracting organizations, it is very often necessary to face
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production problems in the execution of the technical assignment and compliance with the project for
various types of work performed, which include: work performed with errors (non-compliance with
design data or values), hidden defects, work not performed in full, etc. In connection with the above,
it is required to have control geodetic surveys, executive materials at each stage and throughout the
construction of the structure, as well as during its further operation. Because of this, there is a need
to create a database of digital engineering and topographic plans on the territory of the entire
construction site. Having such a database, in the event of any dispute between the customer and the
executors or the controlling organization of the customer, it is possible to restore in detail each stage
of the life cycle of the structure under construction.

Keywords: TSITP, topographic plan, topographic survey, construction site, UAV

Memoouka co30anus 6a3vl OGHHBIX YUPPOBHIX
UHMCEHEPHO-MONOZPaAPuuecKux nianoe

[Tpu crpoutenbcTBe cTaHIMU MeTpo COPTUBHASA y4acTBOBAJIO MHOKECTBO MO/~
PSAHBIX OpraHU3alllid, 32 KOTOPBIMU TPeOOBAJICS MOCTOSHHBIA U OOBbEKTUBHBINA KOH-
TPOJIb, TAK KaK ¥ BO3HUKAIIU CIIy4yan HE KaY€CTBEHHOIO BBITTOJIHEHHS padoT.

Jlnst perienust JaHHOM 3a/layl aBTOpaMU CTaThbU Mpejiaraercsi B kKauecTse Mud-
POBBIX WHKEHEPHO-TOMOTPaPUUECKUX IJIAHOB MCIOJB30BaTh JIaHHBIE, MOTYyUYCHHbIE
¢ OECHUJIOTHBIX JIETATENIbHBIX aIllapaTOB — KBaJIPOKONTEPOB, a UMEHHO OpTO(dOTO-
IU1aHbl, POTOCHUMKH U IIUPPOBbIe Mojeu. [ 1aBHOE TOCTOMHCTBO BHIIIECTIEPEUHCIICH-
HBIX MaTEPHUATIOB — UX JEIIEBU3HA, CKOPOCTh MOIYUYEHUS PE3YIbTATOB, BOZMOXHOCTb
MCIIONIb30BaHus B JII000M 06a3e MaHHBIX MpPU MOMOIIM THIIEPCCHUIOK, Majlblii 00beM
¢aiinos (3a UCKITIOYEHUEM ITU(POBOI MOJIEIH), OTCYTCTBHE CYOBEKTUBHOTO (PaKkTopa,
a TaK)Ke IOCTOBEPHOCTH IMTOYUYEHHBIX MaTepuaos [6, 7, 8].

VYuuThiBas BbIIIENEPEUNUCIEHHBIE JOCTOMHCTBA, I€0A€3NYECKUI KOHTPOIb MOX-
HO KOMILIEKCHO BBITTOJIHATH M0 OKOHYAHUH KaXI0T0 Tana CTPOUTENbCTBA, B TEUCHHE
BCEIr0 KU3HEHHOTO 1IMKJIA BO3BOJAUMOI0 COOpYyKeHus. PaccMoTpuM npumep co3iaHus
0a3bl TaHHBIX WHKEHEPHO-TOMOIPAPUUECKUX TUIAHOB Ha OCHOBE CTPOMTENILCTBA IIe-
IIEXO0/THOM TaJiepen, pacrojoxkeHHo# B . HoBocubupcke.

CpeMKa ¢ KBaJIpOKONTEPa BHIMOIHSIACH B MAPTE, UIOJIE U OKTAOPE Ha pa3IMUHbIX

JTamax CTPOUTEIhCTBA. PabOThI MPEenMMyIIEeCTBEHHO OCYIIECTBISUINCH KBaJAPOKOITE-
pom DJI Mavic Mini 2 (puc. 1).

Puc. 1. DJI Mavic Mini 2
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Tax kak Ha 00BbEKTE OTCYTCTBOBAJA CETh JOJTOBPEMEHHBIX OMO3HAKOB, TO KaX-
Il pa3 mepes HadajaoM ChEMKH IMPUXOAWIOCH CO3AaBaTh HOBYIO CETh OIO3HAKOB.
B kauecTBe ono3Haka BhICTYIIaJIa IUIACTUKOBAs LIBETHAs TapeiKa, 3aKperieHHas 1epe-
BSIHHBIMH KOJIBIIIKaMU. OINO3HAaKM KOOPJAWHUPOBAIUCH CIYTHUKOBBIM METOJIOM,
a KOHTPOJIbHBIE TOYKHM Ha CaMOW rajgepee ONpEeNessUINCh C MOMOUIBI0 TaxeoMeTpa
[1, 2, 3]. lanee npousBoauicss HAOOP CHUMKOB BCEH CTPOUTEIBLHOM IUIONIAAKU, a TaK
xe Qororpa@upoBaHre OTAEIbHBIX 3JIEMEHTOB WM COOPYKEHHM MO MpOochOe 3aKas-
yuka. [locne aToro npousBoamiace oopadotka B Agisoft Metashape [4, 5].

B pesynbraTe M3MepeHU MNOTydYaauCh CIEAYIOIIME T'€0Je3MYECKUE JTaHHBIE:
urdpoBbie MOJENH, OPTO(OTOIIIAH, a TAKKE OTJAEIbHBIE CHUMKH C U3BECTHBIM Mac-
mTaboM, COpUEHTUPOBAHHBIC B €IMHOIN CUCTEME KOOPIUHAT.

OpTtodororuian, MoTy4YeHHBIN B MapTe, IPUBEICH Ha puc. 2

Puc. 2. OprodoTornnad cCTpoOUTENbHON MJIOIATKHA, MAPT

[TomydeHHbIe qaHHBIC TIPU TTOMOIIIH THIIEPCCHITOK T00ABIISIIUCH K T€HEPATLHOMY
IUTaHY ¥ UCTIOJHUTENBHBIM depTexam. [1o anamoruu ObLIN BHITIOJTHEHBI U3MEPEHUS B
utonie (puc. 3) u oktsiope (puc. 4). OCHOBHBIM OTJIMYMEM B Ipoliecce paboThl OBLIO
HaJIM4Ke 3aKOOPAMHUPOBAHHBIX KOHTPOJIBHBIX TOUEK, PACIIONOKEHHBIX Ha OTAEIbHBIX
3JIEMEHTaxX KOHCTPYKIUU Traiiepeu [6, 7, 8].
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Puc. 4. OprodoTornan CTpOUTETHHON MIOMATKHA, OKTIOPh

Bce oprodoTomiansl nmoaydeHsl ¢ TouHOCThIO MaciTaba 1:500. dororpaduye-
CKHE MaTepHasbl PETYJISIPHO BHIIABAIKMCH B KAYECTBE COTIPOBOAUTEIIBHON JOKYMEHTA-
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UM TOAPSAYMKaM. DTH JaHHbIC TAKXKE UCIIOJIB30BAJIMCh B KQUECTBE 2JIEMEHTOB BU3Y-
anu3anuu B IU(POBBIX HWHKCHEPHO-TOMOTpaUIecKUX IUIaHaX, YTO 3HAYUTEIHHO
YIIy4IIana0 BOCIPUATHE HHPOPMAIIMH HE KBAIU(DUIIMPOBAHHBIX pabouunx [5, 6, 8].

Ha ocHoBaHWY MOTy4YeHHBIX MaTepUaIOB OBLIU BBISBICHBI CICIYIONINE OMTHOKU
B MPOLIECCE BO3BEAECHHUS NEMIEXOJHON raJepPen:

— aBTOMOOMJIBLHBIN Mpoe3/ Mo rajepeei ObL1 BBIIOIHEH HMXKE MPOEKTHOM OT-
MECTKU,

— YTEIUTUTENIh Ha KOJUIEKTOPE (PHUC. 5) HE COOTBETCTBYET TEXHHUYECKOMY 3ajla-
HHUIO.

e

Puc. 5. CHUMOK KoJIJIeKTOpa

3aknrouenue

Hanuuue BITJIA Ha TeppUTOpHH CTPOUTEIBHOM IIOIIAAKN TO3BOJIET OCYIECTB-
JSTh TIOCTOSIHHBINA KOHTPOJIb Ha Ka)KJJOM dTaIe >KM3HEHHOTO LUKJIa BO3BOAUMOIO MIIH
pPEKOHCTpyHpyeMOoro coopyskeHus. C moMompio GoTohuKcaluy U MOCTPOSHUS BU3Y-
QIBHBIX MOJIENICH MPOM3BOAMTCA KOHTPOJb 32 MPABUIHLHOCTHIO BBITIOJHEHUS padoT
MOJPSAHBIMU  OpTaHu3ausIMu. DPOTOTpaMMETPUUYECKUE MaTepUabl 3HAYUTEITHHO
yIIy4IIaloT BOCHpUITHE UHGOPMALIMK HEKBATM(DUIIMPOBAHHBIMU Kajapamu. Hamuuue
0a3bl JaHHBIX (HOTOrpaPUUECKUX MATEPUATIOB MTO3BOJIUT ONIEPATUBHO OMPEACIISITH OT-
BETCTBEHHBIX 32 HEMCIPABHOCTU B TEUEHHUE BCETO CPOKA IKCILTyaTaI[MH COOPYKEHHUS.
[Ipumensis 6a3y NaHHBIX, 3aKa3YMK MOKET MPOU3BOJIUTH BU3YaIbHBIA KOHTPOJIb, HE
HaxoJIACh Ha OOBEKTE.

[Ipu co3ganuu 6a3pl JAHHBIX C IPUMEHEHHEM OMHCAHHON METOAMKH, PEKOMEH-
JyeTcsl 3aKa3ulKaM Ha IMOCTOSIHHOM OCHOBE 3aKJIaJbIBaTh JOJTOBPEMEHHbBIE OTIO3HAKH
¥ KOHTPOJIbHBIE TOUKH, Ha 00BEKTaX I/I€ TPeOyeTCs pErysipHbI KOHTPOIb.
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