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C xaxcobiM 2000M NPOCIEHCUBACCA MEHOCHYU K CIMPOUMEIbCMEY 30AHIT NOBBIULEHHOT IMANCHO-
cmu u évicomuuix. Llpu sxcnuyamayuy maxux 30anuti 603HUKACH 6ONPOC NO bINOIHEHUIO 6U3VATLHOSO KOH-
MPOJisl COCIOAHUS UX HAPYAHCHBIX 02PAANCOATOUUX KOHCIMPYKYUT.
Jna eusyanvroeo koumpons npednaeaemes UCONb3084Mb OeCHUTOMHbIT IeMAamebHbll annapam, Ko-
mopwiil 000pY006aH KAMePOT ¢ GLICOKUM paszpeuienuem nuxceaeti. B mupe becnuiomuvlie nemameivHbie

annapamol NOAYHUIU ULUUPOKOE NPUMEHEHUE.

Knrouesnie cinosa: obcredosanue, MOHUmMOPUHE, becnuroOmHblil 1emameivHulil annapam, 3Qgexmus-

HOCIb, noepeofcdeyue.

Beeaenne. BusyanbHoe 00CICA0BAHUC SIBIISI-
€TCSl OJHUM U3 OCHOBHBIX METOJOB TCXHHYCCKOTO
obcaemoBanus 3qaHui U coopyxkenui. Llemsio 06-
CICIOBAHHUS 3JAHHS WIH COOPYKCHHS SIBISCTCS
onpeaencHue GaKTHICCKOTO TEXHUICCKOTO COCTOS-
HUS OOBCKTA B LICJIOM H €T0 BICMCHTOB, MOTYYCHUE
KOJINYCCTBCHHOW OLICHKH (DaKTHYCCKHX MOKa3are-
JeH KauecTBa KOHCTPYKIUM A YCTAHOBJICHUS CO-
cTaBa u 00beMa paboT MO KAIMHTATBHOMY PEMOHTY
WM PEKOHCTPYKLHH.

Cornacao I'OCT 31937-2011 «3manust u co-
opyxxenus. [Ipasuna o6cneaoBaHuI 1 MOHUTOPHHTA
TEXHHYECKOTO COCTOsHuD» [1] obcmemoBanue Tex-
HUYCCKOTO COCTOSHHS MPOBOIUTCS B TPH 3T

1. TloaroToBKa K MPOBEACHUIO OOCICI0BAHUS.

2. llpeaBapurtenbHoe (BU3yaldbHOE) 00CIEIO-
BaHUC.

3. HeranpHOC (MHCTPYMCHTAIBHOE) 0OOCICAO-
BaHUC.

BuzyansHoe 06cne10BaHUE BBITIONHACTCA C LIe-
JbEO TPECABAPHUTEIBPHON OLICHKH TEXHHYECKOTO CO-
CTOSIHHUSI BIICMCHTOB 3[AaHUS MO BHCIIHUM IMPH3HA-
KaM A7l ONPEACTICHUS HEOOXOAMMOCTH B MPOBEIAC-
HUH JCTANBHOTO (MHCTPYMEHTATBHOT0) 00CIea0Ba-
HUSL U YTOYHCHHS €T0 IMPOrPAMMBI.

OcHoBHas 4acth. OOCicaAOBaHHE KPYITHBIX
WM TPYAHOAOCTYITHBIX COOPYKCHUH TpebyeT cre-
HUATH3UPOBAHHOE 00OPYIOBAHUE U BBICOKOKBAIH-
(unmpoBaHHbIi nepcoHan. B GonpmuHCTBE CTy4yacs
Takue paboThl BEIMIOTHIIOTCA 0€3 YKa3aHHOro 000-
PYIOBaHHA, 4TO HE 00CCIICUNBACT KAYCCTBO PE3YIIb-
TaTOB U BO3MOYKHOCTH UX IPUMCHCHHSI.

CrenmanbHO  TOATOTOBJICHHBIM — IEPCOHAI,
HAIPUMEP, ATBITUHNACTEL, MOTYT MOIYYHTh JOCTYII K
TPYIHOAOCTYITHBIM KOHCTPYKLHSIM, HO [IPU 3TOM HE
MOTYT BBIIIOTHUTh OLICHKY OOBEKTA € YIECTOM Xapak-
Tepa H 00beMa HOBPEHKACHH.

[TosTOMYy OHH MOTYT MOJYYHUTH TOTBKO (OTO-
rpadun 00BeKTa MM BUACOMATEPHAT COOTBETCTBY-
IOLIEH KOHCTPYKLMHU IS AaTbHEHIIETO HCCIICA0BA-
HHSL.

B nacTosmee BpemMs Bee yalne BCTPeUaroTes pa-
00THl ¢ HE3KUM KadecTBoM. [Ipuumnnoil sToMy, O
MHCHUIO aBTOPOB CTaThH [2] ABIACTCS HEIOOLCHKA
3HAYAMOCTH Pe3yybTaTa paboT CO CTOPOHBI 3aKas-
YHKA W UCTIOIHUTEI, a TaK:Ke HHU3Kasg Kanupuka-
LSl UCTIOTHUTENCH M OTPaHHYCHHOCTh AOCTYIA K
KOHCTPYKIIHAM OOBEKTA.

OrpaHuueHHBIH AOCTYI K OTPAXKAAIOIMIHNM KOH-
CTPYKLMSAM 3JaHUS HIH COOPYIKCHHMS, HCKIIYACT
BO3MOXKHOCTb BU3YaJIbHOTO 00CICI0BAHUS H JOCTO-
BCPHOCTh PE3yJbTATOB O0OCICOOBAHUS MO BCEMY
00bekTy. [ BBICOTHBIX 3AaHUM, GONBIICTIPONCT-
HBIX COOPYIKEHHH ¢ mponeramu Goiee 36 M mpose-
JCHHE MOHHTOPHHIA 00513aTCIbHO HA BCCX CTAIMSIX
CTPOUTCIRCTBA U IKCIUTyaTauu [3].

TeopeTrueckl AaHHYIO NPOOIEMY MOXKHO pe-
LINTh, UCIIONB3Y CIICLHATH3UPOBAHHOE 000PYAOBA-
HHUEC, MALITHHBI (JICCA, ABTOBBIIIKH, aTbIHHN3M). [ Ipu
3TOM, BO3BEACHHUE JICCOB C KAKAOH CTOPOHBI BEICOT-
HOTO 3JaHMs, UCIIOIb30BAHUC ABTOBBIIIKH WITH NPHU-
BJICUCHHC ATbIIMHHUCTOB NPHUBEACT K BHICOKHM Mare-
pHansHBIM 3aTpataM. Kpome TOro, BO3HHKAaIOT
PHCKH, CBSI3aHHBIC ¢ OOCCIICUCHHUEM TEXHHKH O€3-
OMACHOCTH, NPH NMPOBEICHUN TEXHUYECKOro o0ce-
JOBaHU C HCIIOIB30BAHUEM JICCOB, ABTOBBIIIKH.

OCHOBBI yCTpaHEHHS NPOOIEM OTPaHHYCHHOTO
pocrymna 3anoxkeHel B ©3-384 or 30.12.2009 «Tex-
HHYCCKUH PETNIAMEHT 0 OE30MACHOCTH 3JaHUH U CO-
opykeHHUI» [4] W AOKHBI BBITONHATHCS €INE HA
3Tance NpOCKTHPOBAHMSL.

B nacrosmee BpeMs JaHHYIO IPOOIEMY MOXKHO
PCLINTh 3a CUCT MPUMCHEHHs OCCIMIOTHBIX NeTa-
TENBHBIX AMMAPaTOB, KOTOPHIE MO3BOMMIOT MOBBICHTb
Ka4eCTBO BU3YAIBHOTO 00CICIOBAHUA U COKPATUTb
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pacxoisl Ha ero mpoeeacHHE. becmunoTHele neTa-
TEABHBIC ammapatel MOryT 3¢dexkTuBHO npuMe-
HATbCA 71 0OCIECIOBAHUA TPYXHOIOCTYIIHBIX 374a-
HHUU NOBBIIIECHHOMN 3Ta’KHOCTH U BBICOTHBIX.

CymecTByeT METOAMKA TEOIC3HISCKOTO MOHH-
TOPUHIa TCXHUYCCKOTO COCTOSHHS BBICOTHBIX U
VHHKANBHBIX 3MaHAA U cOOpyskeHuH [3], cormacHo
KOTOPOH ONpeaeidroT CICAVIOIKE BUABI HapyIlc-
HUIM:

— OTKIOHCHHE OT BEPTHKAH 3JAHHUS H OTICIb-
HBIX CTPOUTEIBHBIX KOHCTPYKUHH (OCEH KOJIOHH,
CTCH TH(TOBBIX IWAXT U APYTHUX 3JICMEHTOB);

— CXKaTHe WIM YCagKy KOJOHH W OCTOHHBIX
KOHCTPYKLUI;

— packpeiTHe TpeUWH (IpU HUX TOSBICHHH),
JUHAMUKY UX Pa3BUTHAL;

— ocaaky GyHIAMCHTA,

— TOPHU3OHTAIBHOC CMEIICHHUE (CABHUr) CTPOH-
TETBHBIX KOHCTPYKLIUH.

JaHHasg MeToAMKa HE NPEAyCMATPUBACT MpPHU-
MEHCHHE OCCIUJIOTHBIX JICTATEIbHBIX AaMlaparoB
JUTSE MOHUTOPHHT2 BEICOTHBIX Y YHUKATBHBIX 30aHUN
U COOPY>KEHUH.

BecnunoTtHele neTaTtenpHBIE anmapatsl MOTYT
o0najgaTth pPa3HOW CTEIICHBIO ABTOHOMHOCTH - OT
VIPaBISICMBIX JUCTAHLIMOHHO OO MOTHOCTBIO ABTO-
MaTHYECKHX, & TAKXKE PA3TUIATHCS 10 KOHCTPYKIIMH,
HA3HAUCHUIO U MHOXKECTBY JPYTUX NMApaMeTPOB.

OCHOBHOH TPHHLMIT BU3YAJIBHOTO 00CieI0Ba-
HUS C HCIONB30BAHHUEM OCCIUJIOTHOTO JICTATENb-

< Home

Too far A

HOTO anmapara CBOJUTCS K MONYYCHHIO aspodoTo-
CHHUMKOB C OJM3KOU AWCTAHLIUH B BBICOKOM paspe-
LICHUH U O PA3HBIM YIJIOM.

AspodoTocheMKa TakKe AaKTHBHO HCIOIb3Y-
CTCSl B HHDKCHCPHO-TCONC3NICCKUX U3BICKAHMIX [3].
Ha srame WHXEHEPHO-TCONE3UUCCKUX H3BICKAHHUN
OYCHb MHOTO 3aBHCHT OT IMOIYYCHHS aKTYaJIbHBIX
JAHHBIX O MECTHOCTH, & TOUYHEE CO3OAHHC TOMOTrpa-
(rueckux #H OpToOTONIAHOB BEICOKOH TOYHOCTH.

BecnunoTtHele anmapaTsl MO3BOJISIIOT MOBBICHTb
OMEPATUBHOCTh CO3AAHUA TONOrpadHUCCKUX ILIa-
HOB B ICHb CHCMKHL.

To4yHOCTE CBHEMKH ¢ OCCIHMIOTHOTO NECTATEIb-
HOTO amnmapara HanpsMylo 3aBHCHT OT COOTOACHUS
TCXHOJIOTHH M BBIOJHCHUS MOJICTHOTO 3aJaHM.
OOcnenoBaHUE 30aHUE C MPUMCHCHUEM OCCIHIOT-
HOTO JICTATCIBHOTO ammapara MNPOBOIUTCI B TPH
JTana:

1. TlpeanoncTHAs HOATOTOBKA.

2. Ilonesbie paboOTHL.

3. OOpaboTKa TAHHBIX.

[IpeanoneTHas moAroToBKa BKIIOYACT B ceOs
H3YUCHHUE TOKYMCHTALUH HA 0OBEKT 00CIeIOBAHNS,
moa00p GECIMUIOTHOTO NIETATEIPHOTO alnapara, co-
cTaBneHue MapmpyTta noynera. CocTaBieHuUe Mapiu-
pyTa 3aKiaro4actcs B POpMHUPOBAHUH MONETHOTO 3a-
JAHM B CIICLIMATM3HPOBAHHOM MPOTPaMMHOM 00ec-
neucHuH, HapuMmep, Pix4D (puc.1). B nanHoii npo-
rpamMMe 3aJ3eTcs TPACKTOPHUIO TOJIETA, €ro BRICOTA,
CKOPOCTb.

a_u

Puc. 1. Ilpumep noneTHOro 3aJjaHusl B IPOrpaMMHOM KoMIulekce Pix4D

[ToneBbie paGoThl BKIIOYAOT B ceOS OPHCHTH-
POBKY HAa MECTHOCTH, ONPEACICHHUEC TOUKH CTAPTA, 0-
JICT B TECTOBOM PEKUME (KOHTPO,IbHAS IPOBEPKA 000-
pvaosanus), aspodorocbemika odbekta. [lomer co-
MPOBOXKAACTCS 3AIKCHIO BUACO B hopMmare 4K.

BecnunoTHbIi eTaTenpHBIN ammapar 00opyao-
BaH (pyHKIHAMY, KOTOpEIE yipomarot noyet. Hanpu-
Mep, QYHKIHS «BEPHYTHCS JOMOI» MOXET rapaHTH-
poBath OCCITUIOTHOMY JICTATCIBHOMY armapary Oc3-
onacHyo mocaaky. Tawke B GECIHIOTHOM JIETATETb-
HOM aInmapare UMECTCS JATIMK KOHTPOJIS BBICOTHI (Oa-

POMETP), KOTOPBIH MO3BOJLIET YACPKHUBATH €ro B 3a-
JAHHOW TOYKE, AU TIOJYUCHHS OOJICEe KaYCCTBEHHBIX
MaTepHAIIOB.

[Nocie BBINOTHECHHST IONCTHOTO 33IAHKSL, BBIION-
HACTCS aHAIN3 U 00padOTKA MOSYUCHHBIX PE3yJ/IbTa-
TOB adpoOTOCHEMKH, TIEPEBOJ UX B HYKHBIH (opmar
U MOATOTOBKA OTUCTHBIX MATCPHUAJIOB.

Matepuasel, MONY4ICHHBIC B PE3yIbTaTe aspodo-
TOCBCMKH TAKKC MOZKHO HCIIOJIB30BATE B KAUYCCTBC
MPHIOKCHHS K TEXHHYICCKOMY 3aK/TIOUCHHIO.

MOHHUTOPHHT TCXHUYCCKOTO COCTOSHHS 3MAHWH
U COOPY>KCHUM MPOBOISAT JJISL:
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— KOHTPOJS TEXHHYCCKOTO COCTOSHIS 3AaHHH U
COOPYKCHHH M CBOCBPEMCHHOTO MPHHATHS MEp IO
VCTPAaHCHHIO BO3HHKAOIINX HETATHBHBIX (AKTOPOB,
BEAYIIMX K YXYAIECHUIO,

— BBUIBICHHEC OOBEKTOB, HA KOTOPBIX IMPOU30-
[TH W3MCHCHUS HAMNPSDKCHHO-IC(OPMHPOBAHHOTO
COCTOSIHMSL HECYIIUX KOHCTPYKLMH U JJIsI KOTOPBIX
HE0OX0IUMO 00CIEIOBAHHE UX TCXHHYECKOTO COCTO-
STHUS,

— obecrneucHus 6e30MacHOrO (PYHKIMOHUPOBA-
HUS 3JaHUH U COOPYKECHHHU 32 CYET CBOCBPEMEHHOTO
OOHApYKCHMSI HA PAHHCH CTAIMH HCTATUBHOTO HM3MC-
HCHHSL HANPSDKCHHO-IC(OPMHUPOBAHHOTO COCTOSHUSI
KOHCTPYKLIMH U TPYHTOB OCHOBAHUI, KOTOPBIC MOTYT
MOBJICYb MEPEX0] OOBESKTOB B OIPAHHYCHHO PabOToO-
CHOCOOHOE WK B aBAPHIHOE COCTOSHHE,

— OTCJICXKUBaAHUA CTCIICHU U CKOPOCTU U3MCHC-
HU TCXHUYICCKOro COCTOAHMA OG’LCKTa U IPUHATUA B
cy4yae HeOOXOAMMOCTH 3KCTPCHHBIX MEP IO MPEIOT-
BPALICHUIO €T0 OOPYIICHUSI.

CopemennsiME HopMamHu [ 1] mpenycmatpuea-
€TCS, YTO TEXHHUCCKOE OOCIICTOBAHUC 3AAHHMH U CO-
OPVKECHHI IPOBOAMTCS HE PEIKE OTHOTO Pasa B ACCHTh
JIET ¥ HE PEKE OJHOTO pasza B IATh JICT LTS 3AaHHH U
COOPYXKCHHUH, Pa0OTAIUX B HEOJArOMPHUSTHBIX
VCIOBHUSX (arpeCCHUBHBIC CPEABI, BHOPALMH, IMOBBI-
LICHHAS BJIAXKHOCTh, CCUCMHYHOCTH patioHa 7 0aiios
u Oonee u ap.). s yHUKATBHBIX 30aHUH U COOpYXKE-
HUI YCTAHABINUBACTCS MOCTOSIHHBIM PEKUM MOHHUTO-
pusra [1].

[Ipn HeoOxoaumocTH 3aUKCHPOBATH HCTOU-
HHUKH TCIUIOBBIX MOTEPh OCCITUIOTHBIN JICTATCIBHBIN
armapar 00opyAyeTCsl TCINIOBU3UOHHBIM 000PY10Ba-
HHEM (puc.2).

TennoBH3NOHHAS ChEMKA YCICIIHO MPUMCHS-
€TCs 111 MOHUTOPHHIA MO3EMHBIX U HAN3EMHBIX TETI-
J0BBIX KOMMYHHKaWi. OHa mOMOraeT noBbICHTb 3(-
(PCKTUBHOCTH PabOTHI TEIUIOCETEH, COKPATHTD TETLIO-
BBIC MOTEPH, & TAKKE COKPATHTE BPEMsI OOHAPYKCHUS
yreuek TerrioHocutead. C moMompio OECIUIOTHBIX
JICTATCIIBHBIX AINNAPaTOB MOXKHO OLICHHUTH KadeCTBO
TETUTOBON N30 (hacaa, KPBITIH 3TaHHUS.

.

Puc. 2. TemoBuznonHas cheMka ¢ npuMenenueM bl UJIA

MupoBsM THACPOM MO TPOU3BOACTBY Oecmu-
JIOTHBIX JICTATCNIBHBIX AMIAPATOB SBISICTCS KUTAHCKas
kommanud DJI. B Hamed cTpaHe peIHOK HCIIOIB30Ba-
HHUS OCCIUIOTHBIX JICTATCIBHBEIX AaNIapaTtoB HAXo-
JUTCS B CTAJUH CTAHOBIICHUSL.

CymectsyeT psin (haKTOPOB, OTPAHHYHBAROIIHX
Pa3BHTHC TNEPCICKTHBHON TEXHOJOTHH, KOTOPBIC
HEOOXOANMO PELIUTB!

1. OtcyTcTBHE HOPMATHBHO-TIPABOBOU Oaskl,
PErYIHUPYIOLIEH JIEATEIbHOCTD MPUMEHEHUS
OCCIIMIOTHBIX ~ JICTATCNBHBIX — ammaparoB  (Ha
CCTONHALIHUN JCHP B CYLICCTBYIOLIMX HOpPMax IO

TCXHHYCCKOMY  OOCICAOBAHHMIO ~ HE  YKasaHa
BO3MOYKHOCTb MPOBCACHUS BU3YaJIBHOTO
00CNCIOBaHUS C HCIOJIBb30BAHHEM  JICTATCIIBHBIX
anmaparos).

2. OrcyTcTBHE ~— CHCTEM — NPEAYIPEIKACHUS
CTONTKHOBCHHM,  TO3BOJISONIMX  WHTCTPHPOBATH

OCCIUIOTHBIC JICTATC/ABHBIC AMMApaThl B CAHHOC
BO3AYITHOE TPOCTPAHCTBO M COBMECTHOE HX
WCTONB30BAHUE C MUJIOTHPYSMOH aBHalUCH O0IIeTo
HA3HAUCHUSL.

3. OrcyrcTBytoT HOPMBI u TOPSIIOK
cepruduKaln ¥ CTAHAAPTH3ALUH OCCIUIOTHBIX
JICTATC/IbHBIX AMMAPATOB.

BeiBogp1. KauectBo Bu3yanmpHOro o0Cnea0Ba-
HHUA 3,Z[aHI/II\/'I MOBBIIIICHHOMN 3TAXKHOCTH M BBICOTHBIX
HEBO3MOKHO 00CCIICUUTh O€3 HCMONb30BAHMUS JICTA-
TCIbHBIX aIIapaToB.

I/ICHOHBSOBaHI/IC 6CCHI/IHOTHLIX JICTATCIIbHBIX
anmnaparoB B YCJIOBUAX ropoaa ABIACTCA MNCPCIICK-
TUBHOM TEXHOJIOTHCH TEXHUICCKOTO 00C/ICIOBAHMSL.
Jist pa3BUTHS JAHHOH TEXHOJIOTUU HEOOXOIUMO CO-
3JaHHUE COOTBETCTBYIOLICH HOPMATHBHO-NPABOBOM
0aspl, PErIAMCHTHPYIOMEH TOMYCTHUMYKO BBICOTY
nojicTa, A0OMyCTUMBIC 30HBI ITOJICTA, MAKCUMAJIbHYIO
CKOpPOCTh, OTBCTCTBCHHOCTH, AIMHUHUCTPATUBHBIC
mpasuia Oe3omacHocTH. BaxkHO ompenenuts mopsi-
JIOK TOCYJaPCTBEHHOTO HAA30pa B chepe OeCmuioT-
HBIX JICTATCJIBHBIX allllapaToB, B TOM YHUCIIC O6MCH
vHGOPMALIHCH O MPESANOIAracMOM MOJCTHOM 331a-
HHUH.
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Slonich K.A., Semenov A.S.

SURVEYS OF BUILDINGS AND INSTALLATIONS USING UNMANNED AERIAL VEHICLES
Every year the trend is towards the construction of elevated floors and high-rise buildings. The operation of
such buildings raises the question of visual control over the condition of their exterior insulating structures.
For visual inspection, it is proposed to use an unmanned aerial vehicle equipped with a high-resolution cam-
era. In the world, unmanned aerial vehicles have been widely used in various industries.

Keywords: survey, monitoring, unmanned aerial vehicle, efficiency, damage.
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