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Annomayus. 11enbo JaHHOTO KCCIIEA0BaHUS CTAI0 KOMILJIEKCHOE IPUMEHEHHE METO-
J0B (pOTOrpaMMETPHUH U JIA3€PHOTO CKAaHUPOBAHUS B CPABHEHUU C KJIACCHYECKMMHU METOJaMU
Te0Ie3MUECKON CHEMKH U OOMEpPHBIX pabOT MPH MOJAETHPOBAHUN OOBEKTOB MEIHOPAIMU Ha
pUMepe THIPOTEXHUUECKUX COOPYKEHUH A30BCKOT0 MarucTpajabHOro KaHaia. MaTtepuasbl
U MeTobl. B xauecTtBe ncrounnka ororpaduii ucmonp3oBagack kKaMmepa cMapToHa ¢ BKIIO-
YeHHOH (yHKUHUEW reono3uuOoHUpoBaHus. [ CKaHMPOBaHMS MCHOJIb30BAJICS MOOMIIBHBIN
nazepubiii SLAM ckanep XGRIDS Lixel L2 Pro 32/120 RTK Survey Grade ¢ ¢pynkuueit RTK.
O0paboTKa MOJEBbIX JaHHBIX MIPOM3BOAMIACE B CIIEHUAIM3MPOBAHHOM IPOTrPaMMHOM oOecIie-
yennu Agisoft Metashape Professional. Pe3yabraTsl un 06cy:knenue. Merox hoTorpaMMeTpun
npuMeHsyIca Ha meperopaxusatomieM coopyxkenuu (I1K379 + 20). JlugapHoe ckaHupoBaHuE
IPOM3BOIMIIOCH Ha IBYX ydacTkax kaHaia ¢ [TK137 + 35 no [1K143 + 5 (B paiione arokepa Ne 1)
u ¢ [1K207 + 20 o [1K277 + 50 (Bxirouas qrokep Ne 2 u aBromoOmibHbIN MocT Ha [TK276 + 40)
HOCPEACTBOM MCII0JIb30BaHMsI MOOMIIBHOT O J1azepHoro SLAM ckanepa. B nccienoBanuu pac-
CMaTpHUBAETCs TpoIecc cOopa MCXOAHBIX JaHHBIX, UX 00paboTka u co3manue 3D-monmeneit
00BEKTOB; yJeleHO BHUMAHUE 3Tany KIacCU(PUKAIUK TOYEK, KOTOPBIH KPUTHYECKU Ba)KeH
JUIsL KOPPEKTHOTO BBIAENIEHUS! IOBEPXHOCTH 3€MJIM U yCTpaHeHus 1myMmoB. [IponeMoHcTpupo-
BaHa BO3MOXHOCTb UCIIPaBJIEHUs] HEIOCTATKOB, BOSHUKILIUX Ha 3Tane cOopa AaHHBIX, 3a CUET
TMOKOCTH MPOTpaMMHBIX HHCTpYMEHTOB. BbiBoabl. O0a Merona mo3BosAOT 3((EKTHUBHO
HoJTydaTh JAeTalu3upoBaHHble 3D-Moeny, TpOBOAUTE U3MEPEHHS U BU3YaJIU3UPOBATh OOBEK-
ThI, BKJIOYAsi TPYIHOJIOCTYIIHbIE 30HbI. BMecTe ¢ TeM BBISIBJIEHBI OTpaHUYEHUsS: (POTOrpaMMeT-
pHs YyBCTBUTENIbHA K OCBELICHUIO, a JINAPHOE CKAHUPOBAHUE — K PACTUTEIIBHOCTU U KauyeCTBY
NoJIeBbIX paboT. OTMEUEHO OTCYTCTBHE HOPMATHUBHOM 0a3bl, periaMeHTHPYIOIIEH TOYHOCTh
U TOPSJIOK BBIMOJIHEHUS paboT. Tem He MeHee, TPU TPAaMOTHOM COYEeTaHUH IU(POBBIX U Tpa-
JUIUOHHBIX T€0JE€3UYECKMX METOJOB JIaHHBIE TEXHOJOIMM MOTYT YCHEIIHO NPUMEHSTHCS
JUIsI MOHUTOPHHTA, TPOEKTUPOBAHUS U PEKOHCTPYKIIUH THAPOMEIHOPATUBHBIX OOBEKTOB.

Knrouegvie cnoea: nudpoBuzanys MEITUOPATUBHOW OTpaciu, JUAAPHOE CKaHMPOBa-
Hue, pororpammerpust, SLAM-ckaHUpOBaHUE, TPEXMEPHOE MOCITUPOBaHHE

Anpobayusa pe3ynromamoe uccied08anus: OCHOBHBIE MOJIOKEHUS CTAaThH JI0JI0KEHbI
Ha MexXTyHapoAHOI HayuyHO-IIPAKTUYECKON KOH(EPEHIIMN MOJIOIBIX YUEHBIX U CHIEUAINCTOB
«AKTyallbHble Hay4YHbIE HCCIIEIOBaHUS B 00JACTH MEMOpALUK U TUApoTeXHUKW» (T. HoBouep-
Kacck, 28 mas 2026 1.).
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Abstract. Purpose: to apply comprehensively photogrammetry and laser scanning
methods in comparison with classical geodetic surveying and measurement techniques in mod-
eling land reclamation projects using the Azov Main Canal hydraulic structures as an example.
Materials and methods. A smartphone camera with enabled geolocation was used as
a source of photographs. A mobile SLAM laser scanner XGRIDS Lixel L2 Pro 32/120 RTK
Survey Grade with RTK functionality was used for scanning. Field data were processed using
Agisoft Metashape Professional software. Results and discussion. Photogrammetry was ap-
plied to the control structure (PK379 + 20). Lidar scanning was carried out on two sections of
the canal from PK137 + 35 to PK143 + 5 (in the area of siphon no.1) and from PK207 + 20 to
PK277 + 50 (including siphon no. 2 and the highway bridge at PK276 + 40) using a mobile
laser SLAM scanner. The study considers the process of collecting and processing initial data
and creating 3D models of objects. Attention is paid to the point classification stage, which is
critical for the correct detection of the ground surface and noise elimination. The possibility
of correcting the deficiencies that arose at the data collection stage due to the flexibility of
software tools is demonstrated. Conclusions. Both methods allow for the efficient production
of detailed 3D models, taking measurements, and visualizing objects, including hard-to-reach
areas. At the same time, limitations were identified: photogrammetry is sensitive to lighting,
while lidar scanning is sensitive to vegetation and the quality of fieldwork. A lack of a regula-
tory framework regulating the accuracy and procedure for performing these works was noted.
However, with the proper combination of digital and traditional surveying methods, these
technologies can be successfully applied to monitoring, designing, and reconstructing irriga-
tion and drainage facilities.

Keywords: irrigation industry digitalization, lidar scanning, photogrammetry, SLAM
scanning, 3D modeling
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BBenenue. [{udpoBuzamus MenruopaTuBHONW OTpaciu TpeOyeT HE TOIBKO

NnepeBoia 10KYMCHTOB B SHCKTpOHHLIﬁ BUA, HO U BHCAPCHHA COBPCMCHHLBIX MC-
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TOJOB OOCIJIEIOBAHUSI U MOJICIUPOBAHUA OOBEKTOB HAa OCHOBE HMH(OpMAIMOH-
HbIX TexHoJoruil [1-3]. TpexMepHOoe MOJEIUpOBaHUE TUIPOTEXHUYECKUX CO-
opyxkenuit (I'TC) ¢ ucnonpzoBanuem (HOTOrpaMMETPUH U JIA3€PHOTO CKaHUPO-
BaHUS MO3BOJISIET 3HAUYUTEIIBHO MOBBICUTH JACTATU3AINIO, COKPATUTH BpEMsl MO-
JIEBBIX pabOT W MOJYYUTh TOYHBIE JTAHHBIE O COCTOSIHUM OOBEKTOB, BKIIIOYAS
nepopMaluy ¥ FreOMETPUICCKHE XapaKTepUCTHKH [4—6].

doTtorpaMMmeTprell Ha3bIBAETCS TEXHOJIOTHS CO3/IaHUS TPEXMEPHBIX MO-
Jiesiel ¢ MOMOIIbI0 OOBIYHBIX (DOTOCHUMKOB OOBEKTa, BHIMOJHEHHBIX C pa3jiny-
HBIX paKkypcoB. DoTorpaMmeTpusi OCHOBaHA Ha TPUAHTYJISIIIUN — COMTOCTABICHUH
TOYEK Ha MHOXeCTBe (poTorpaduii, cielaHHbIX C Pa3HBIX paKypcoB. MeTon Jio-
CTYIICH, TaK KaK JJIi Ch€MKH MOXKET HCIOJIb30BaThCs Jake cMapT(OH, OJTHAKO
CHJILHO 3aBHCHUT OT OCBCILCHHUS W HAIMYMS TEKCTYPhI Ha MOBEPXHOCTSX [7-8].

JIumapHoe ckaHUpOBaHHE, HANIPOTUB, HE TPeOyeT OCBEIICHUS U obecrie-
YUBAET BBICOKYIO IUIOTHOCTh TOYEK 3a CUET W3JIYUYEHHUS JIA3€PHBIX HMITYJIbCOB.
Ocobenno nepcrnektuBHa TexHosorus SLAM (Simultaneous Localization and
Mapping), mo3BoJIsIOIAs B peabHOM BPEMEHH ONPENENsATh MOJ0KEHHE CKaHe-
pa u cTpouth obnako Touek Oe3 mpuBs3ku K GNSS. Xors Tounocts SLAM-
CKaHUPOBAHUSI HECKOJbKO HUXKE, YEM y CTAIIMOHAPHBIX CUCTEM (II0 5 cM), CKO-
POCTh cOOpa JaHHBIX 3HAYMTEILHO BhImIe [9-10].

HecMoTps Ha mpenmytiecTBa, 06a METOJIa CTAIKHUBAIOTCS C OTCYTCTBHEM
HOPMATUBHOM 0a3bl, perIaMeHTHPYIOeH TpeOOBaHUS K TOYHOCTH, COJEpKa-
HUIO ¥ 0(pOPMIICHHIO TpexXMepHbIX Mojeneit [1]. Tem He MeHee, mpu KoMOUHA-
[IMA C TEOJEe3MUYECKUMHU METOJaMH OHHU MOTYT YJOBIETBOPATH TPEeOOBAHUAM
JIEUCTBYIOIIETO 3aKOHOaTebcTBa [11].

[lenwro KicciiemOBaHUs CTAJIO CpaBHEHUE (POTOTPAMMETPUN U MOOUITEHOTO
JUJAPHOTO CKAaHUPOBAHHUS C KIIACCUYECKUMH T'€O0JIe3UYECKUMU METOJAMH TPHU
oOcnenoBannu ruapoTexHuueckux coopyxenuit (I'TC) AsoBckoro wmaru-

cTpanbHoTO Kanana (MK).
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Matepuanbl u mertoabl. [loneBsie paOOTHI BBHIMOTHEHBI Ha YYacTKe
AzoBckoro MK. O6bekTamu uccnenoBanus ctanm: aokep Ne 1 (ITK140 + 55),
arokep Ne 2 (IIK214 + 35), meperopaxuBatomiee coopyxenue (ITIK379 + 20)
1 aBToMoOmITbHBIN MocT (I[TK276 + 40).

Jlist reojie3nueckoil MpUBS3KK Hcnodb3oBasiock GNSS-o60pynoBanue
Leica GS18 B pexxume RTK. doTorpammerpudeckas chbeMKa MeperopakuBaro-
IIETO COOPY’KEHHsSI BBHIMOJIHEHA C TIOMOIIBIO CMapT(OHA C TeOMO3UIMOHUPOBA-
HueM. Jlugapnoe ckanupoBanue yuactkoB kanana (ITIK137 + 35 —I[1K143 + 5 u
[1K207 + 20 — I[1IK277 + 50) npoBeaeHo ¢ mpuMeHeHneM MoOmIbHOT0O SLAM-
ckanepa XGRIDS Lixel L2 Pro 32/120 RTK Survey Grade (pucynox 1). O6pa-
O0O0TKa JaHHBIX TMPOM3BOJWIACHK B NpOrpaMMHOM obOecrieueHun Agisoft

Metashape Professional.

Pucynok 1 — MoOMIbHBII na3epr;171 3D SLAM ckanep XGRIDS Lixel L2
Pro 32/120 RTK Survey Grade (aBTop ¢oto A. H. Pbr:kakoB)

Figure 1 — Mobile 3D SLAM laser scanner XGRIDS Lixel L2 Pro 32/120
RTK Survey Grade (photo by A. N. Ryzhakov)

Cxema pacrnofioskeHus: 00BEKTOB MPUBECHA HAa PUCYHKE 2.
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Pucynok 2 — Cxema pacnoJioskeHusi 00bEKTOB HCCJIEI0BAHNS HA A30BCKOM MarucTpaJibHOM KaHaJle
Figure 2 — Layout of research objects on the Azov Main Canal
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Pe3yabtarsl u o0cyxnenue. Ilpu nposenenun cveMku ['TC meromom
dororpammerpuun ObuIO caenano 6osuee 150 CHUMKOB Meperopa)KuBaIOIIEToO COo-
OPYKEHHUsI C pa3IMYHBIX pakypcoB. [Ipu moaroroBke Kk 00pabOTKE CHUMKOB OBbI-
JY UCKIIIOUEHBI KaJIpbl ¢ MOCTOPOHHUMH OOBEKTaMH (JIHOAM, PACTUTEIbHOCTD,
TPAHCIIOPT), @ TAKKE CHUMKHU € HU(POBBIM 3yMOM, TaK KaK OHH HApPYIIAIOT Ieo-
METPHUIO CLIEHBI U YaCTO OTOPAKOBBIBAIOTCS HA 3Talle BEIPABHUBAHUS.

[Tocne BbIpaBHUBaHUA OBLIO MOMYYEHO 00JIaKO TOUYEK (OKOJIO 6,5 MIIH TO-

YeK), Ha OCHOBE KOTOPOTo ObljIa TOCTPOEHA TpeXMepHasi MOjielb (PUCYHOK 3).

a)

b)

a) Bua Ha mozens I'TC ¢ neBoro Gepera; b) Bug va mogens I'TC ¢ BepxHero Obeda

a) view of the hydroelectric power station model from the left bank; b) view of the hydraulic
structure model with a control structure

Pucynok 3 — TpexmepHasi Mojie/ib ePeropa:kKMBaroLero COOPy KeHust
Figure 3 — Three-dimensional model of the barrier structure



[Tyt noBeimenus 3¢ dextuBHOCTH Opoimaemoro 3emuenenus. 2026. T. 99, Ne 2. C. 80-95.
Ways of Increasing the Efficiency of Irrigated Agriculture. 2026. Vol. 99, no. 2. P. 80-95.

JIisi MpUBSI3KM K MECTHOM CHCTEME KOOpPAWHAT OBUIM HCIIOIh30BaHbI
12 onopHbIX TOYEK (MapKepoB), KOOPAMHATHI KOTOPBIX OBLUIM ONpeeiIeHbI
GNSS-o6opynoBannem: 4 — no Bepxy OETOHHBIX IUIUT, § — MO Yype3y BOJBI.
[TpuBsizka Monenu oOecrieunBaeT KOPPEKTHBIA MacmTad W MO3BOJSET BBITOJ-
HSATh U3MEPEHUS C TOYHOCTHIO JJO MUJLTUMETpPA: BBHICOTHI, ITUPUHBI, OTMETOK IO~
BEPXHOCTH U T. 1. (pucyHok 4). O61iee Bpems: paboT: ~ 1 4 Ha CbeMKy U ~ 2 4

Ha 00paboTKy (BKJIFOYAs] pEHICPHHT).

@) u3mepenue BoicoThl 0T Bepxa I 'TC 10 ypesa Bojsl; b) uamepenne mupruHbl OSTOHHOM TUTHTHI

a) measuring the height from the top of the hydraulic structure to the water's edge;
b) measuring the concrete slab width

Pucynok 4 — IIpumep usMepeHuii 3jieMeHTOB MOAeJIH
uncrpymentamu IO Agisoft Metashape Professional
Figure 4 — Example of measuring model elements using
Agisoft Metashape Professional software tools
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JImmpapHOoe ckaHHPOBaHKUE OBLIO BBHIIIOJHEHO B X0JI€ OJTHOTO paboYero aHf,
B pe3yJbTaTe 4ero Obuio nomydeHo 10 HabopoB naHHBIX B popmarte .las (~ 40 I'b),
oxXBaThIBarOMMX ~ 7,5 KM Ka"ama. OO0paboTka Kakaoro Habopa 3aHsiIa He-
CKOJIbKO yacoB. B otinuuune ot poTorpammerpun, 00J1ako TOUEK JOCTYITHO cpa3y
MOCJIe ChbEMKH, HO TpeOyeT TiaTeiabHou moctobopaboTku. [Ipumepsr obiakos
TOYEK TPE/ICTaBIICHbI Ha pUCYHKE 5. Ha WX OCHOBE MOCTPOCHBI MOJEIN U TIPO-

(bwIH, MO3BOJIAIONINE U3MEPSITh PACCTOSIHUSA M BBICOTHBIC OTMETKH (PUCYHOK 6).

a)

a) mrokep Ne 1; b) aBromoOmnbHbIH MocT Ha [TK276 + 40
a) siphon no. 1; b) highway bridge on PK276 + 40
Pucynok 5 — [Ipumepsnl 00/1aK0B TOUYEK, NMOJTYyYE€HHBIX
C MOMOIIbIO JINJAAPHOT0 CKAHNPOBAHMS

Figure 5 — Examples of point clouds obtained using lidar scanning
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a)

W3meperme npoduns
Mpodwne

e n & -0

Wsmeperue npoduns
Mpodwns

ik & -3

a) mojens arokepa Ne 1; By (BBepX 10 TEUSHHIO Ha BBIXOAHOH orooBok I'TC);
b) mpumep moctpoerus mpoduiIs U MOJyIeHHE OTMETKH; C) IPUMEP TOCTPOCHHUS
HpO(I)I/IJ'IH " OJIYUCHUC paCCTOAHUSA
a) siphon model no. 1; view (upstream of the outlet hatchway of the hydraulic structure);
b) an example of building a profile and obtaining a mark; c) an example
of constructing a profile and obtaining a distance

Pucynok 6 — Ilpumep noJryuyenusi npoguJisi 1 Npou3BOICTBA U3MePeHUIt
Figure 6 — An example of obtaining a profile and taking measurements
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OnHaxo B psifie CiydaeB MOJIENb OKa3aJach HEKOPPEKTHOM (PUCYHOK 7).

Pucynok 7 — Ilpumep HEKOPPEKTHOI0 MOIeJIMPOBAHUSA
BOJIONIPOBO/ISIIET0 COOPY:KEeHHA T10Kepa Ne 2
Figure 7 — An example of incorrect modeling of the water
supply structure of siphon No. 2

DTO0 CcBS3aHO C ABYMs (haKTOpaMH: HEOCTATOYHBIM Ka4ECTBOM IOJICBBIX
paboT — 3apocue Oepera, BoAa B KaHajle M OTCYTCTBUE OTPAaKEHHOI'O CUTHAA
OT JIHa TIpUBENH K mpoberaM B IaHHBIX (PUCYHOK 8); OTCYTCTBHEM Kiaccupuka-

WU TOYCK — PACTUTCIIBHOCTD U IIYM HC ObLIH YAQAJICHBI, YTO UCKA3UJIO HpO(bI/IJ'IB.

=
F 1 e

Pucynok 8 — IlpuMep oTcyTCTBHE OTPA’KEHHOT0 CUTHAJIA OT JHA KaHAJIa
Figure 8 — Example of absence of reflected signal from the channel bottom

10
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CpaBuenne ¢ GNSS-mpodmismu mokazamo pacxoXACHUS B OTMETKax

(pucyHok 9), 4TO yka3bIBaeT HE Ha OMMOKY CKaHUPOBAHUS, a HA HEJOCTATOY-

HYIO INIOTHOCTBH JJaHHBIX H3-3a YCJIOBI/Iﬁ CbeMKH. Ba)xHO OTMETUTH: B mponecce

CKaHUPOBAaHMA HCBO3MOKHO OIICPATUBHO OLCHUTH IMOJIHOTY JJaHHBIX.

OTMETKM, M

24

23
PactureasHOCTL
22

21

20

Orcyrcisme
TO4EK

0 10 20 30 40 50 60
PacctoaHue , m

— — npoduib 1o nanHeiM cheMKu GNNS-000pynoBanueM 1o cTBopaM;
— — 1po¢uIIb 110 TaHHBIM JIUJIAPHONU ChEMKU
— — profile based on GNNS survey data along the cross-sections;
— — profile based on lidar survey data
Pucynok 9 — CpaBHeHHe pe3yJIbTaTOB JIMIAPHOI
cremkn 1 GNNS-060pyoBanunem

Figure 9 — Comparison of lidar and GNNS survey results

Knaccudukanus Touek sBIsSETCA KIIOYEBBIM 3TAlloM 00pabOTKH, MO3BO-

JIOIAM pasaCIMTG TOYKHU 110 THIIAM: 3€MJIA, paCTUTCIBbHOCTD, 3JaHUA, JOPOTIHU

u np. Agisoft Metashape noagepkuBaeT aBTOMATUYECKYIO KJIACCU(PHUKALIMIO

(pucynok 10), HO oHa YacTO TpeOyeT pydHON KOPPEKITUH.

Hamnpumep, nocne aBroMatnyeckoid oOpabOTKH YacTh TOYEK PACTHUTEIIb-

HOCTH OIIIMOOYHO OTHECEHA K KJIaCCy «3CEMJLIA», YTO IIPUBECIO0 K HCKAKCHUIO MO-

nenu aHa kaHana (pucyHok 11a). Pydnas koppekius mo3BoJuiIa BOCCTAHOBUTH

KOPPEKTHYIO TeoMeTpuio (pucyHok 11D).

11



[Tyt noBeimenus 3¢ dextuBHOCTH Opoimaemoro 3emuenenus. 2026. T. 99, Ne 2. C. 80-95.
Ways of Increasing the Efficiency of Irrigated Agriculture. 2026. Vol. 99, no. 2. P. 80-95.

Bbl6Op K1accoB TO4eK X

V 3emns
Huzkas pactutensHocts
/' Cpeanan pacTuTensHocTe
/  Bbicokas pactutensHocTs
/' 3panue
Huzkas Touka (wym)
¥3n0B25 TO4Ka MOAENN
Boaa
Xenesaa gopora
/ LopoxHoe nokpbitue
Touka nepekpobITua
MposonouHoe 3arpaxaeHue
Mposogaa (daza)
Onopa /131

Coegummrens cuctenisi nposogos (usonatop)

MocTosoii HacTun
Boicokuii wym
/ Astomobune

/' Wickyccreennbii obvekt

Mpwerirs
R .
e RN, N

Pucynok 10 — [Ipumep aBTOMaTHUYECKOH KJIacCH(PUKANNH TOUYEK
Figure 10 — Example of automatic classification of points

a) 1o xoppekuuu; b) mocie pyunoit kaaccupukanuun
a) before correction; b) after manual classification

Pucynok 11 — Moaeanb JHa kKaHajaa
Figure 11 — Channel bottom model
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Takum ob6pazom, IO Agisoft Metashape Professional mpemocrasmiser
ruOKHe MHCTPYMEHTHI [Tl YIYUIIeHUs MOJAETH AaKe MPU HeIOCTaTKax MOJIeBOM
CcbeMKH. MITOroBOe KauecTBO MOJICNIM 3aBHCHUT B TIEPBYIO OYepeab OT KBaTU(H-
Kalliy CTCIHATUCTA.

BoiBoabl. [lpumenenne ¢ororpamMmeTpud W MOOWJIBHOTO JUAAPHOTO
ckanupoBaHus mpu oocnenoBanuu ['TC A30BCKOM OpOCUTENBHON CUCTEMBI MO-
Ka3aJI0 BRICOKYIO HH(DOPMATUBHOCTh U MPAKTUIECKYIO IICHHOCTh METOI0B. J[aH-
HBIC METOJIbI TOJIYUYCHHUsI CBEIACHHHA O TEXHHYECKOM COCTOSIHHHM COOPYKEHHIM
MO3BOJIMJIM MOJTYYUTh IIUPOKUMA CHEKTP LIEHHOM M MPAaKTUYECKU 3HAYUMOW WH-
dbopMaruu, a UMEHHO: MOJYYUTh TOYHBIE pPa3MEpPHBIC XapaKTEPUCTUKU COOPY-
KEHHUH; BH3YyaJU3UpPOBATh OOBEKTHI, BKIIOYAs TPYIHOJOCTYIHBIC 30HBI; TO-
CTPOUTb MOJENIN KECTKUX KOHCTPYKUMH (#/0 OroJOBKOB, IIUTOB U 3aTBOPOB
U J1p.); copmMupoBath 0CHOBY Juisi BIM-mMonenupoBanust M SKCIEPTHBIX 3aKIIHO-
YeHH;, TMOJYyYUTh HWCXOAHBIE NaHHBIC i1 KOHTPOJIS OOBEMOB MaTepHAalOB,
HaIpUMep, JIJIsl MPOBEICHUS PEMOHTA HIIM PEKOHCTPYKIIMHA 00BEKTa).

B To ke Bpems BBISIBIEHBI OTrpaHUYEHUs: (OTOrpaMMETpPUsS UYBCTBU-
TeJIbHa K OCBEIICHHUIO; JIMJIAPHOE CKaHUPOBAHUE YSI3BUMO K PacTUTEIbHOCTHU
U TpeOyeT TIIATEeIHLHOTO TUIAHUPOBAHUS TMOJIEBBIX paboT; 006a MeToaa TreHepu-
pytoT Oonbiiie 00beMbl JaHHBIX U TPEOYIOT 3HAUUTENBHBIX BBIUMCIUTEIHHBIX
pecypcoB. ['1aBHOE MpensTCTBUE ISl ITMPOKOTO BHEIPEHUS — OTCYTCTBHE HOP-
MaTUBHOM 0a3bl, perIaMEeHTHUPYIONIEH TOUHOCTh M MOPSAOK BBIOJIHEHUS padoT.
be3 Hee pe3ynbTaThl HE 00JaaI0T IOPUAMYECKON 3HAUUMOCTBIO, HECMOTPS Ha
BBICOKYIO TEXHHUYECKYIO JOCTOBEPHOCTh. T€M HE MEHee, IPU IPaMOTHOM coue-
TaHUU [UQPPOBBIX M KIACCHYECKUX T€OAC3UUYECKHX METOJO0B (poTOorpamMmerpus
Y IMJJAPHOE CKaHWPOBAHHWE MOTYT YCHEIIHO MPUMEHATHCSA ISl MOHMTOPHHTA,

MPOCKTUPOBAHUS 1 PEKOHCTPYKITUU THIPOMEITUOPATUBHBIX 0OBEKTOB.
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