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AA3EPHOE 3D CKAHUPOBAHME
3D LASER SCANNING
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— TOPOLS

AasepHoe 3D CKkaHMpOoBaHWE

AA3EPHOE 3D CKAHUPOBAHME

- 3TO OAMH N3 CAMbIX TOHYHbIX METOAOB, MPUN MOMOLLM KOTOPOTO

BbIMOAHAETCH OOMEP OOBLEKTA M CO3AAETCH EI0 TRPEXMEPHAN MOAEAD.

OTO MO3BOAAET TOYHO OLLEHUTb TEOMETPUIO KOHCTPYKLMM, BbISBUTb
OTKAOHEHMS, PACCHUTATL TPEDYEMbIE OOBEMBI OTAEAOYHbIX
MOTEPMAAOB.

B npouecce paboTbl Npmbopa CO3AAETCI OOAQKO TO4YEK

C NPOCTPAHCTBEHHbBIMM KOOPAMHATAMM, KOTOPLIE B UTOTE ACHOT
O0BObEMHOE M300PaKEHUE. [TOAYHEHHAS MOAEAL OOBEKTA MOXET
COAEPXKATb OT HECKOABKMX ThICHY AO HECKOABKMX MMAAMOHOB
KOOPAMHATHbIX TOYEK. [TPU STOM M3MEPEHMS MPOXOAIT C TOYHOCTHIO AO
MUAAMMETPA.

3D LASER SCANNING

This is one of the most precise methods with which an object is
measured, and its 3D model is generated. This allows the geometry
of structures to be exactly evaluated, deviations to be revealed, and
the required volumes of the finishing materials to be assessed.

As the instrument is operated, a cloud of points is generated,

having spatial coordinates, which eventually form a 3D image. The
generated model of an object may contain from several thousands
to several millions of coordinate points. The measurements are made
to the accuracy of one millimetre.




AA3EPHOE 3D CKAHMPOBAHME —

NMPUHLLUN PABOTDI

MPUHUMN PABOTbI AQ3EPHOIO CKAHEPA 3AKAIOHAETCS B U3MEPEHUM
BPOEMEHMU MPOXOXKAEHMA AQ3EPHOIO AYHA, OTPOXKEHHOIO OT BPALLAD-
LLLErOCS C BbICOKOM YOCTOTOM 3€PKAAC A0 OTPCXKAIOLLLEM MOBEPXHO-
CT1 1 OBPATHO AO MPUMEMHUKA. [PUBOP dOUKCHMPYET BPEMS BO3BPATA,
COFAQCHO KOTOPOMY MOAYHAET AGHHbIE O MOAOXKEHUM KAXKAOM TOYKM
0BObEKTA B MPOCTPAHCTBE. TAK CO3AQETCH OOACKO TOYEK.

FTAABHbIE
NMPEMMYLLLECTBA

- BbICOKQst TOYHOCTb, CKOPOCTb

- MTOAHOLLEHHbI AETAAM3MPOBAHHbIM AHAAM3 MOAYYEHHBIX ACHHbIX

- BO3MOXHOCTb MOAYYEHMUS 1 PEACKTMPOBAHMS LIMADPOBOM MOAEAM
CAOXHbIX U3AEAMM C MUHUMAABHBIMM BOEMEHHbBIMM 3ATPATAMM

- CokpalLeHWe MPOU3BOACTBEHHOTO LIMKAC M CHMXKEHME 3ATPAT

- MUHMMM3ALLMA HEAOBEYECKOTO JOAKTOPA

- BO3MOXHOCTb BbINMOAHEHMS CKAHMPOBAHMS BHE 30BUCHMMOCTM

OT BPEMEHM CYTOK M YCAOBUIM OCBELLIEHMS.

THE PRINCIPLE OF OPERATION

The principle of a laser scanner’s operation consists in measuring the
time of passage of a laser beam reflected from a mirror rotating at
a high speed from the reflecting surface and back to the receiver.
The instrument records the time of return, from which it receives data
on the position of each point of an object in space. Thus, a cloud

of points is generated.

THE MAIN
ADVANTAGES

- High precision and high speed of operation;

- Full-scale detailed analysis of the data obtained;

- A possibility of generating and editing digital models of complex
products with minimal time costs;

- Reduction of the production cycle and decrease of costs;

- Minimization of the human factor;

- A possibility of scanning independently from the time of the day
and the lighting conditions.
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AasepHoe 3D CKaHMPOBAHME

OCHOBHbIE OTAUYUA MEXAY AA3EPHbBIM THE MAIN DIFFERENCE BETWEEN A 3D LASER

3D CKAHEPOM U TAXEOMETPOM SCANNER AND A TACHEOMETER

OCHOBHOE OTAMYME AQ3epPHOro 3D CKOHEPQ OT SAEKTPOHHOIO The main difference between a 3D laser scanner and a facheometer
TAOXEOMETPA COCTOMT B TOM, HTO KADKAQS TOYKA C MOMOLLLBIO is that in an electronic facheometer each point is found
SAEKTPOHHOTO TOXEOMETPA OMPEAEAIETCH MHAMBUMAYOABHO, U HA individually, with each point requiring from minutes to dozens of
KOXKAYIO TOYKY 3ATPAYMBAETCS BPEMSA OT EAMHULL, AO AECSTKOB MMUHYT. minutes.

AQ>e rnpu YCAOBMU, ECAM HOBEAEHUE HA LLEAb OCYLLLECTBAAETCH Even if target aiming is exercised automatically, i.e. a robotized
OBTOMATUYECKMU, T. €. ECAU UCMNOAB3YETCH POBOTUIMPOBAHHbIM electronic tacheometer is used, the fastest measurements are
DAEKTPOHHbIN TOXEOMETP, CAMbIE BbICTPbLIE M3MEPEHMS BBINMOAHAOTCS performed at a rate not exceeding two measurements per second.

CO CKOPOCTbIO HE BOAEE ABYX M3MEPEHMM B CEKYHAY.

CbEMKA TAXEOMETPOM

TACHEOMETER MEASUREMENT
LASER 3D SCANNING
AA3EPHOE 3D CKAHMPOBAHME



AA3EPHOE 3D CKAHMPOBAHME —

HALLE
OBOPYAOBAHUE

AAS KOYECTBEHHOTO BbIMOAHEHMS 30AQH MO AQ3EPHOMY CKAHMPO-
BAHMIO HEODXOAMMO MOLLIHOE COBPEMEHHOE OOOPYAOBOHUE, MbI
MCMOAb3YEM HOBEMLLIMI.

CkaHep Faro Focus $350 Premium

- BbICOYOMLUQS TOYHOCTb - 1 MM

- BbICOKQSl CKOPOCTb PABOThI - AO 2 MAH.TOYEK B CEKYHAY MPU
CKOHWMPOBAHMM, AGABHOCTbIO B 350 METPOB

- TEMMNEPATYPHbIM AMANA30H PaboThl OT -20°C A0 +55°C.

OUR EQUIPMENT

To ensure quality fulfilment of laser scanning tasks, powerful modern
equipment is required. We use a state-of-the-art scanner Faro Focus
S350 Premium with

Scanner Faro Focus $350 Premium

- the highest precision of £1 mm;

- the high speed of operation up to 2 million points per second at
scanning, with the distance of 350 m covered;

- the temperature range of operation from -20°C to +55°C.
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HA OTANAX CTPOUTEAbLCTBA

0.MOAIOTOBKA YHACTKA NOA CTPOUTEABCTBO

CKGHMpOBGHMe AAAl CO3AQHUAL
- BepTMKO/\bHOI;I MAQHUOOBKM CTpOMTe/\bHOljl MAOLLLAAKHN.

1.HYAEBOM LUKA CTPOUTEAbCTBA

KOHTPOAb OTKAOHEHMM:

- OObEMQA BbIEMKM TPYHTC

- TOYHOCTM 3QOMBKM CBAM

- OObEMA U TEOMETPUYECKOM TOYHOCTM BbINMOAHEHHBIX MOHOAMUTHbIX
pabot

2.BO3BEAEHUE KAPKACA 3AAHUA

KOHTPOAb OTKAOHEHMUM:

- OGBLEMA U TEOMETPUYECKOM TOYHOCTM BbIMOAHEHHbIX PABOT:
MOHOAMTHBIX, KAQAOYHBIX, MOHTOXKHbIX

(cOOPHDBIM X/6 1 METAAAOKOHCTPYKLLMM)

- BIMOAHEHUS MCMOAHUTEABHOM CbEMKM (AAS CAQHM

B HOA3OPHbIE OPraHbl)

3D LASER SCANNING IN CONSTRUCTION PHASES

0.PREPARATION OF THE SITE FOR CONSTRUCTION

Laser scanning is used for making:
-vertical planning of a construction site.

1.INITIAL CONSTRUCTION WORKS

Scanning is used to control deviations in:

- the volume of excavated soil;

- precision in driving piles;

- the volume and geometric accuracy of fulfilled in-situ
concrete works.

2.ERECTING THE BUILDING FRAME

Deviation control of:

- the volume and geometric accuracy of fulfilled works: in-situ
concrete, bricklaying, and assembly works (concrete panels and
steel structures);

- executive survey (to be submitted to surveyance authorities).




HA OTANAX CTPOUTEAbLCTBA

3.PACAAHbBIE PABOTbI

- AAS PACHETA NOTPEBHOCTH GOACAAHBIX MATEPUAAOB

- AAS BbISBAEHUS OTKAOHEHMM M BHECEHUSI KOPPEKTUPOBOK B CYLLLECTBY-
OLLLWMM NPOeKT HBP

- AAS PA3PABOTKM MpoekTa HBP 1 CBETONPO3PAYHbIX KOHCTPYKLLMM,

M KOHTPOAS MOHTOXKA HBP 1 CBETOMNPO3PAYHbBIX KOHCTPRYKLLMM

4.BHYTPEHHAA OTAEAKA

- AA PACHETA MOTPEBHOCTM OTAEAOHHBIX MATEPUAAOB

- AAS PA3PABOTKM AM3AMHA MHTEPbEPA

- AA KOPPEKTUPOBKM MPOEKTA BHYTPEHHMX KOMMYHUKALLMMN
(BOAOCHABXEHUE, BEHTUAILMSA, TEMAOCHOOXEHME,
BOAOOTBEAEHME M MP.)

5.3ABEPLULEHUE CTPOUTEALCTBA

- AAS CO3AQHMSA 1 KOPPEKTUPOBOK AQHALLIAGOTHOTO AM3AMHA
- AA co3aaHMa 3D Typa
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AA3EPHOE 3D CKAHMPOBAHME

IN CONSTRUCTION PHASES

3.FACADE WORKS

- to assess the need for facade materials;

- to reveal deviations and to make corrections in the current exterior
wall-cladding project;

- to elaborate the design of exterior wall-cladding and fenestration
works, to supervise mounting of cladding panels and fenestration.

4.INTERIOR WORKS
- to assess the need for finishing materials;
- to elaborate the interior design;

- to enter corrections in the internal communications design
(water supply, ventilation, heat supply, sewage, etc.).

5.COMPLETION OF CONSTRUCTION

- to design and make corrections in landscaping works;
- to make 3D tours.

TOPOL-S.RU 7 o
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AasepHoe 3D CkaHMposaHue

BIM
MOAEAUPOBAHMUE

BIM — 370 MHADOPMALIMOHHOE MOAEAMPOBAHME 3ACHMIA

TEXHOAOTUA MHADOPMALIMOHHOTO MOAEAMPOBAHMS IBAIETCS

COMbIM MEPEAOBBIM PELLIEHNEM B CTPOUTEABHOM OTPACAM NPU
BO3BEAEHMM, DKCNAYATALMM U PEKOHCTPYKLMM 3AAHUM M COOPYXKE-
HUM, MPEANOAQIAIOLLIMAM KOMMAEKCHYIO OBPABOTKY B TOEXMEPHOM
NPEACTABAEHMM BCEM APXUTEKTYPHOM, KOHCTPYKTOPCKOM, TEXHOAO-
rMYeCckom, SKOHOMMYECKOM U MHOM MHADOPMALLMM O 3AAHMU, KOTAC
3AQHME M BCE, YTO MMEET K HEMY OTHOLLIEHWE, PACCMATPUBAETCS KAK
€AMHbIN OOBbEKT.BHEADPEHME AQHHOM TEXHOAOTMM 3HAYUTEABHO MOBbI-
LQET KQ4YeCTBO MPOEKTUPOBAHMS U yNPOLLLAOET paBOoTy

HA BCEX 3TAMAX XXM3HEHHOTO LIMKAQ OObEKTA.

AasepHoe cKaHUpoBaHME npumeHseTcs B BIM:

- MPU M3bICKAHMAX HO MEPBbIX STAMAX MPOEKTA

- KOHTPOAE MpoLEecCcda CTPOUTEAbCTBA

- OLLEHKE PE3YALTATA CTPOMUTEABCTBA

- AKTYOAM3ALMM BIM-MOAEAM MO AOAKTUHECKMM ACHHbIM.

BIM
(BUILDING INFORMATION MODELING)

BIM is information modelling of buildings.

The technology of building information modelling is the most
advanced solution in the construction industry for erection,
exploitation and renovation of buildin s and sfructures, presupposing
complex processing of information in 3D presentation of the entire
architectural, engineering, technological, economic, and other
information about a buil ng when the building and everythin
relating to it are considered to be a single object. Introducing this
technology significantly raises the quality of design and simplifies
work in all the phases of the lifecycle

of a construction object.

Laser scanning is used in BIM:

- during survey in the first phases of project implementation;
- to conftrol the construction process;

- to evaluate the construction outcome;

- to update a BIM-model.
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AA3EPHOE 3D CKAHMPOBAHME

BIM
MOAEAUPOBAHMUE

PaccmoTpmum noapobHee 3TAMbl NPOBEPKM M AKTYAAM3IALLMM
BIM-MOAEAM MO AQHHBIM HO3EMHOIO AQ3EPHOIO CKAHMPOBAHMA.

[epBbIM STAMOM IBAFETCH HEMOCPEACTBEHHO AQ3EPHOE
CKOHMPOBAHWME. MpK S3TOM CKAHUPOBAHME MOXXET BbIMOAHATHCS

C TPebyeMOM MAOTHOCTBIO TOYEK U YPOBHEM AETAAM3ALMM.

Mpur HEOBXOAMMOCTU BbIMOAHIETCSH MPMBAIKA CLUMTOTO OBAAKA TOYEK
K CUCTEME KOOPAMHAT 0ObeKTA. [TporpammHoe obecneyeHme
MO3BOASET OTODPOXKATH AOHHbIE AQ3EPHOrO CKAHUPOBAHMS

B TDEXMEPHOM BMAE B PA3AMYHBIX 30AMBKAX (TPOAQLMKM CEPOTO,
PEAAbHbIM LBET U T.A.) U MPU HEOBXOAMMOCTU NEPEMELLLATHCS

Mo OBOAQKY TOYEK, BbIMOAHSAS M3MEPEHMS.

BTOPbIM STAMOM SBASETCH HAAOXKEHME MOAYHEHHOTO ODACKA TOYEK
HO LMAOPOBYIO MOAEAb 3AQHMSA AAS MOCAEAYIOLLLETO BU3YAABHOTO
AHOAM3A U ONPEAEAEHMS BEAUYUHBI OTKAOHEHMM AQHHbBIX ChbEMKM
OT MPOEKTA. HOAOXEHME, BU3YAAbHbIM AHOAM3 M MHCMIEKTUPOBAHMUE
MOXHO BbIMOAHMTb B OOAbLLUMHCTBE CAD-MPOTrPAMA.

TPETbMA STAMOM SBASETCS OLLEHKA OTKAOHEHMM, OTOOPAXKEHME
OTKAOHEHMIM HO PA3AMYHBIX CEYEHMSX, MOATOTOBKA OTYETOB.

Ha OKOHYATEABHOM 3TAME B UCMOAB3YEMOM NPOTPAMME
AAS BIM- MPOEKTUPOBAHMS MPM HEOOXOAMMOCTH MOXKHO BbINMOAHWTL
AKTYAAM3ALMIO MCXOAHOM BIM-MOAEAM MO GOAKTUYECKMM ACQHHDBIM.

BIM
MODELING

Consider more closely the phases of verification and validation
of a BIM-model according to ground-based laser scanning.

The first phase is laser scanning proper. Scanning may be performed
with the required density of points and with level of detail.

If required, a stitched cloud of points may be fixed

to an object’s system of coordinates. The available software
enables the laser scanning data to be presented in a 3D mode

in different colours (the grayscale, the actual colour, etc.)

and allows, where necessary, movement in the cloud,

making measurements.

The next phase consists in imposing the generated point cloud onto
a digital model of a building to allow its further visual analysis and
inspection of deviations of the survey data from the project. You can
carry out imposition, visual analysis, and inspection of deviations using
the most CAD programs software programmes.

The third phase consists in evaluating deviations, demonstrating them
in various sections and preparing reports.

In the final phase, it is possible to update the original BIM model
according to the relevant data in the programme used
for BIM-modeling.

TOPOL-S.RU 9



NA3EPHOE 3D CKAHUPOBAHUE RENOVATION OF BUILDINGS DESIGN
NMPU PEKOHCTPYKUUU 3AAHUU

BbInOAHEHME OGMEPHbIX HEPTEXEN HO OCHOBE Making technical drawings for the existing object:
cyuwiecTBylowero obbrekTa: - facade drawings;

- PO3BEPTKM dbacaaa - floor plans;

- MO3TOXKHbIE MAQHbI - development drawings and cross sections;

- pa3pe3bl, cCeveHUs - cuts, sections

- MAQHbI CYLLLECTBYIOLLLMX BHYTPEHHMX KOMMYHUKALMI - plans of infernal communications and equipment.
1 0BOPYAOBAHMS

$PACAAHLIE PABOTbI FACADE WORKS

- AAS PACHETA NOTPEBHOCTH OTAEAOYHBIX MATEPUAAOB - to assess the need for finishing materials;

- AAS OMNPEAEAEHM BEAMYMHBI OTKAOHEHUI U BHECEHMA KOPPEKTUPO- - to calculate deviations and to make corrections in the existing
BOK B CYLLLECTBYIOLLIMM NPOEKT HOBECHOTO BEHTUAMPYEMOTO exterior wall-cladding project;

doacaoaa (HBP) - to elaborate an exterior wall-cladding project;

- AAS PA3PABOTKM NMpoekTa HBP - to develop a facade design project

- AAS PA3PABOTKM AM3AMH-NPOEKTa doacaad - to conftrol the wall cladding assembly.

- AAS KOHTPOAS MOHTOXA

BHYTPEHHAA OTAEAKA INTERIOR WORKS

- AAS PACHETA NOTPEOHOCTN OTAEAOHHBIX MATEPUAAOB - to assess the need for finishing materials;

- AAS PA3PABOTKM AM3AMHA MHTEPbEPA - to develop interior design;




AA3EPHOE 3D CKAHMPOBAHME —

Mbl MPEAAATAEM WE OFFER
AQ3epHOe CKAHMPOBAHME OOBbEKTA 20 3D laser scanning of an object providing 20
C MPEAOCTABAEHMEM PABOYEro doaMAa oT a working file of a point cloud, the price from
O0BAQKa TOYEK py6./m2 beginning roubles/m2

KOHTPOAb OTKAOHEHMIM ADAKTUHECKMX Control of deviations of the actual object

NAPAMETPOB OOBEKTA OT MPOEKTHbIX oT 1 5 parameters from the design figures from 1 5
py6./m2 roubles/m2
Adjustment of the existing exterior wall-
KoppekT1poBKa CyLLLECTBYIOLLLETO NPOEKTA . .
| HB®P No AQHHbLIM AQ3EPHOIO CKAHUPOBAHMA oT 1 5 ;L%iﬂmg IZE;JECT based on 3D laser from 1 5
py6./m2 9 roubles/m2
| BbinOAHEHME OBMEPHDBIX YEPTEXEMN 30 Making measurement drawings based on 30
MO PE3YABTATAM AQ3EPHOIO CKAHMPOBAHMS oT 3D laser scanning results (facade drawing, from
(Pa3BEPTKM GOACAAOB, MOSTAXKHBIE MACHbI, py6./mM2 floor plans, cross sections, etc.) roubles/m2

CeYeHUs, pa3pesbl 1 T.A.)

Development of an exterior wall-cladding
| Paspaborka npoekra HB® (aomyck CPO) oT 60 | project (with a certificate of a self-regulated from 60
py6./M2 organization) roubles/m2
| Ppeseposka AKIT m CKI1 1 70 | Milling of aluminium composite panels and ‘I 70
C NPEABAPUTEABHOM PACKACAKOM KACCET oT steel composite panels with preliminary from

HO PACaAE 3AQHMS py6./m2 layout of cassettes on the building facade roubles/m2

TOPOL-SRU 1]
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AasepHoe 3D CKaHMPOBAHME

AN HETO 3TO HYXHO

| 3HAYUTEABHOE YBEAMYEHME TEMIMOB CTPOMTEAbHbIX PABOT,
MOKCUMOABHOS DKOHOMMA MATEPMUAAOB (MCKAIOHEHME AO3Q-
KO30B MATEPUAAQ, MUHUMMIALLMA OTXOAOB M OCTATKOB
HO obObekTe

| BO3MOXHOCTb YBMAETb U M3MEPUTb BCE HEAOCTATKM U OFPEXM
CTPOUTEALCTBA HO ALOOOM 3TAME

| Pac4ér 1o4HbIX OOBEMOB 11 OMTUMM3ALMSA 3ATPAT
HQ CTPOMUTEAbHbBIE M OTAEAOYHBIE MATEPMUAADI
M WX TPAHCTOPTUPOBKY.

| 3HOYMTEABHO YBEAMHEHHE TOYHOCTH, CKOPOCTH
M MOAHOTbI 30MEPOB

| BOCCTAHOBAEHME YepPTEXEN NPU UX YTEPE MAM OTCYTCTBUM

| BO3MOXHOCTb MCTOAB3OBAHMS AGHHBIX CKOHUPOBOHMS AAS
PA3PABOTKM HOPY>KHOM MOACBETKU, SAEMEHTOB AEKOPA,
CUCTEM KOHAMLIMOHMPOBAHMS M MP.

| BO3MOXHOCTb ObICTPOro NoABOPA AM3ZAMHEPCKUX PELLEHMM
C UCMOAb30OBOHMEM DUDBAMOTEK LIBETOB M CDAKTYP.

WHAT THIS IS NEEDED FOR

| Significant increase in the pace of construction work,
maximum saving of materials (exclusion of additional orders
of material, minimization of waste and residues at the facility);

| A possibility of seeing and measuring all the defects and errors
of constfruction in any phase;

| Calculation of precise volumes and optimization of the costs
of construction and finishing materials and their fransportation
costs

| Significant improvement of the accuracy, speed and
completement of measurements;

| Recovery of technical drawings when lost or absent;

| A possibility of using 3D laser scanning data for designing
ezrderior lighting, decor elements, air conditioning systems,
efc.;

| A possibility of fast selection of designer solutions using the
libraries of colours and textures.



AAf HETO ELLE NPEAHA3HAYEH
AA3EPHbIW CKAHEP

HasemHble Aa3epHble 3D-CKaHEPbI MPEAHA3HAYEHbI AAS M3MEPEHMUS
OOBLEKTOB CAOXKHOM rEOMETPUM:

- MOMELLLEHUI

- dacaaos

- KPpYNHOrabapmTHOTO 0OB0PYAOBOHMS

- 3AQHUI U COOPYXKEHMI TPAXKAAHCKOrO

M NPOMBILLIAEHHOIO CTPOMUTEALCTBC

- OTKPbITbIX MAOLLLOAOK, KAPbEPOB M APYIMX AQHALLAJOTOB
- OObEKTOB APXMTEKTYPHOIO HOCAEAMS

WHAT ELSE A 3D LASER SCANNER IS
INTENDED FOR

Ground-based 3D laser scanners are intended for measuring objects
having complex geometry:

- premises;

- building facades;

- large-size equipment;

- civil and industrial structures;

- open areas for construction, pits
- architectural heritage objects.

CPEPbI
NMPUMEHEHUA

- CTPOMUTEABCTBO M APXUTEKTYPA

- reoAesmns

- XKEAE3HOAOPOXHAS OTPACAb

- HEDTEra30BAS MPOMBILLAEHHOCTb

- BHEepPreTmka

- METOAAYPIUS

- ABMAKOCAMMYECKAN MHAYCTPMS

- CYAOCTpOEHME

- KYAbTYPQ, UCTOPUYECKME LLEHHOCTH

APPLICATION AREAS

- construction and architecture;
- geodesy;

- railway transport;

- oil and gas industry;

- energy sector;

- metallurgy;

- aerospace industry;

- ship-building;

- cultural and historical studies.

AA3EPHOE 3D CKAHMPOBAHME —

TOPOL-S.RU 13 e
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AasepHoe 3D CKaHMPOBAHME

PELLUAEMbIE 3AAAYU TASKS SOLVED

- KOHTPOAb OTKAOHEHMWIM TEOMETPUM KOHCTPYKLMM - control of structural geometry deviations;

- PACYET NOTPEBHOCTM CTPOUTEABHBIX M OTAEAOYHBIX MATEPUAAOB - to assess the need for construction and finishing materials;

- onpeaeAeHne 0BbLEMOB ChIMy4MX MATEPUAAOB - to assess the volumes of bulk materials;

- PEKOHCTPYKLMS, NEPENAAHMPOBKA 3AAHMM 1 MOMELLLEHMM - to renovate and re-plan buildings and structures;

- BOCCO3AQHME YepTexen Npu UX yTepe MAn OTCYTCTBUM - to recover technical drawings in case of loss or absence;

- PECTABPALMS OObEKTOB KYAbTYPHOIO HOCAEAMS - to restore cultural heritage objects;

- 0BbpaATHOE NPOEKTUPOBAHME FABAPUTHbBIX M3AEAMIM M OBOPYAOBAHMS - to exercise reverse engineering of overall items and equipment;
- BOCCO3AQHME MOAEAEN MHXKXEHEPHbIX CETEMU - to recover models of engineering networks;

- pa3pPABOTKA AM3AMHA (PACAAQ, BHYTPEHHMX MOMELLLEHMM, - fo elaborate the design of the building facade, interior premises,
NOACBETKM) and lighting;

- U3IMepeHMe AeOPMALUM PE3EPBYAPOB - to measure reservoir deformities;

- BIM-npoekTtmpoBaHme - to carry out BIM-design;

- AKTYOAM3ALME OYMOXKHbIX HEPTEXEM B LMD OBOM BUA, - to do digital archiving.

BOCCTAHOBAEHME OTCYTCTBYIOLLMX l-IeF)Te)Keljl MOCTPOEHHbIX OObEKTOB
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