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Mpeancnoeue

1 PASPABOTAH O6iecTtBoM ¢ orpaHuyeHHon otBeTcTBeHHOCTEI0 «[CT-YPATl» (OO0 «ACT-YPAI»)
2 BHECEH TexHu4eckum komuteTom no ctaHgaptusauum TK 164 «cKyCCTBEHHbIR MHTENNekT

3 YTBEPXOEH W BBEAEH B AEWCTBMUE MMpukasom ®epepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynupoBaHuio u metponorun ot 28 oktabpa 2024 r. Ne 1547-ct

4 BBEJEH BIEPBLIE

MNpasuna npumeHeHUsT HacmosAweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHAa
om 29 uwHa 2015 2. Ne 162-®3 «O cmanOapmu3zauuu e Pocculickoli @edepayuuy. MHpopmauus ob
U3MEeHeHUsIX K Hacmosiwemy cmaHdapmy nybnukyemcs g exe200HOM (M0 COCMOAHUIO Ha 1 sHBaps MeKyuweao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHanbHble cmaHlapmebi», a oguyuanbHbil MmeKkecm uamMeHeHul
U ronpasoK — 8 exXeMecaYyHoOM UHOPMayUOHHOM ykaszamene «HayuoHanbHbie cmaHdapmel». B cryvae
fnepecMompa (3aMeHbl) Uu OMMeHbl Hacmosuw,e2o cmaHdapma coomeemcemayroujee ysedomieHue bydem
onybnukoeaHo 8 bruxalweMm 6bINyCKe eXeMeCsyHo20 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcmeyowas UHpopmayus, yeedoMieHUe U MEeKCmbl PasMewamecs makxe 8
uHghopmauuoHHOLU cucmeme 0bLea0 nonb308aHUs — Ha oghuyuansHoMm calime @edepanbHO20 azeHmemea
10 MexXHU4YeCKOMY peay/iuposaHuio U Memponozsuu 8 cemu VHmepHem (www.rst.gov.ru)

© Odopmnenue. OIBY «MHCTUTYT cTaHgapTusauum», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

CTpouTenbHO-AOPOXHAaA OTpacnb pasBMBaeTcs, B TOM 4ucne 6narogapsl BHEOPEHWK aBTOHOMHOMW
CTPOMUTENLHO-O0POXHON TEXHUKN M NepeaoBblX CEHCOPHbLIX TEXHOMOMMA. 3TU UHHOBALMKW NO3BONSOT AenaTh
CTpouTenbHble nnolanky bonee GesonacHbiMW U 9EEKTUBHLIMK. YNpaBneHue CTPOUTENbHO-A0POXKHON
TEXHWUKOW C MOMOLLbIH UCKYCCTBEHHOMO UHTENMNeKTa No3sonseT ah@ekTUBHO MCMNoNbL30BaTL 0BopyaoBaHne 1
MCMNONbL30BaTb aBTOHOMHYHO CTPOUTENLHO-A0POXHYI0 TEXHWUKY B NOMNEBLIX YCNOBUAX.

B HacTosiem cTaHgapTe NpuBedeHbl BapUaHTbl UCMONb30BaHMS TEXHOMOTUA UCKYCCTBEHHOTO WHTEnN-
NeKTa B CTPOUTENbHO-A0POXKHON TEXHUKE.

HacToAwmwri cTaHgapT ABMAETCSA YacTbio KOMMNIEKca CTaH4apTOB MO YyCTaHOBNEHWK TpeboBaHui K npu-
MEHEHWNID TeXHOMNOTNIA UCKYCCTBEHHORO MHTEMNMEKTa Ha NPOMbILLNEHHOM TpaHcnopTe AN NOBbILWEeHWA AoBe-
pPUS K TEXHONOTUAM UCKYCCTBEHHOMO MHTennekTa, obecnedyeHunss 6€30NacHOCTU CTPOUTENBLHO-A0POXKHOIO NPo-
Lecca, XW3HU U 300p0BLA Moaen, COXPaHHOCTU UX UMYLLLECTBA, OXpaHbl OKpYXallel cpelbl U NOBbIWeHWs
3P HEKTUBHOCTN TEXHONOTMHYECKUX NPOLIECCOB.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

TEXHONOTrM UCKYCCTBEHHOIO MHTENJNEKTA
B CTPOUTENbHO-AOPOXHOW TEXHUKE

BapHaHTb] Ucnonb30oBaHUA

Artificial intelligence technologies in road building machinery.
Use cases

Data BeepeHuna — 2025—01—01

1 O6nacTb NpUMeHeHUA

Hactoawmwmi ctaHgapT ycTaHaenueaeT oOlimMe MONoXeHWs B OTHOLWEHWMW paboTbl MHTENMeKTyanbHOoN
CUCTEMbI, UCMOMNb3yeMoi B YyNpaBleHUN OBWXKEHWEeM CTPOMTErNbHO-OOPOXHOW TEXHWUKWU, B COBOKYMHOCTW C
MCMOMNHUTENBbHBLIMW MEXaHW3MaMW CTPOUTENBHO-A0POXKHON TEXHNKNA.

HacToswmi cTaHgapT He OTHOCUTCA K 06nacTh UCNbITAHWIA CTPOUTENBHO-4OPOXKHOW TEXHUKN HA COOT-
BETCTBME e TeXHWYEeCKUX NapameTpoB BbIMONHEHWIO OOPOXHO-CTPOMTENbHbIX paboT.

BapuaHTbl MCNOMNbL30BaHWUS TEXHOMOTUIA WUCKYCCTBEHHOTO WHTENNEeKTa, PpacCMOTPEHHbIE B HaCTOALLEM
cTaHdapTe, peKOMEHAYHTCS K UCMOMb30BaHWUID Ha pPasnyMyHON CTPOMTENBHO-OOPOXHON TEXHUKE, B TOM Yucne
M He YKa3aHHOW B JAHHOM CTaHAapTe, a TakKe OHW MOTyT BbiTb YTOUHEHLI U (UMW) OOMOMNHEHBI C YYETOM Crne-
LMUKN oTpacnu.

2 TepMuHbI U onpegeneHus

B HacToawem CTaHOapTe NpUuMeHeHbl cnegyruwue TepMuHbl C COOTBETCTBYHLWLKMMUK onpeeneHnaMn:
2.1

anroputm: KoHeYHOe ynopsiioHeHHOE MHOXECTBO TOYHO OnpeAeneHHbIX NMpaBun Ans pelleHnst KOH-
KPETHOW 3agaqn.
[FTOCT 33707—2016, nyHkT 4.39]

2.2 aHanu3 faHHbIX: I'Ipouecc nccnenoBaHMA, CbI/iJ'IpraLI,MVI, HDEOGPBGDBBHMQ M MmogennpoBaHnAa gaH-
HbIX C Lerb nony4yeHnA 3HaAHWA.
23

aHHOTUpPOBaHMe AaHHbLIX, pa3MeTKa AaHHbIX: [1pouecc MapKUpoBaHUA OAaHHbLIX, BbINOMHAEMbIA 4s
Toro, 4Tobbl cAenartb AaHHble NPUTOAHLIMK A4Ns MALLWMHHOTO 0ByyeHns.
[FTOCT P 59898—2021, nyHkT 3.1]

24

accansToyknaauuk: CaMoxofoHas KonecHast Unv ryceHvdHasa MalluvHa, npeaHasHadeHHas ans nony-
YeHUsl, TPaHCMOPTUPOBKK, pacnpedeneHus, NpodunMpoBaHa U ynnoTHeHUs accansTo6eTOHHOW cMecH
OOPOXKHOTO NMOKPLITUS.

[FTOCT ISO 22242—2016, nyHKT 2.4.3]

MapaHune ochbuumnansHoe
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2.5

6ynbao3ep: CamoxogHasa ryceHU4Hasi UM KomecHas 3eMneporHas maluuvHa ¢ pabodum obopygo-
BaHWeM, nmetoLas nubo BynbaosepHoe obopyaoBaHne, KOTOpoe cpesaeT, NepeMellaeT U pacnpegenseTt
marepuan 3a cuyeT ABWXKEHWS MallvHbl Bnepen, nubo gononHutensHoe obopynosaHue, ucnonb3yemoe Ans
peanusalnu HanopHOro UM TAroBOro YCUITKS.

[FOCT P UCO 6165—2010, cTatba 4.1]

2.6 reHeTU4ecKun anropuTtm: 3BpVICTM‘-IeCKMI71 arnropmnTtMm noncka, MCI'IOJ'IbSYEMbIﬁ Ana peweHuna 3agad
onTUMKU3aunn 1 MOOENMPOBaHUA NYTEM cnyqaﬁHoro I'IO,D,SODEI, KOMGMHMDOBBHMQ 1 BapWauun MCKOMbIX napa-
METPOB C UCNOJIb30BaHNEM MEXaHM3MOB, aHallOTM4YHbIX eCTeCTBeHHOMY OT60py B npupoae.

2.7

rnyb6okoe oby4yeHne: Yactb Gonee LWIMPOKOro cemencTea MeTO40B MallMHHOro obyyeHuns, OCHOBaH-
HbIX HA MCKYCCTBEHHbIX HEMPOHHbLIX CeTAX.
[TOCT P 59525—2021, nyHkT 3.1.11]

2.8

uaeHTUdUKauusa [pacnozHaBaHue] o6beKkTa: PyHKUMA CUCTEMBI BUASOAHANUTMKN, 3aKNoYaoLLaacs
B YCTaHOBMNEHWU COOTBETCTBUSA 3K3eMNNsipa ob6beKkTa B CLeHe BuaeoHabnoaeHWs Nno xapakTepHbIM NpuaHa-
Kam 06beKTy 13 NpeaBapuTenbHO CCDOPMUPOBAHHOIO NEpPeYHs.

[FOCT P 59385—2021, ctaTtba 23]

2.9

WHTenneKTyanbHas TpaHcnopTHasa cuctema; MTC: Cuctema ynpaBneHuUsl, UHTErpUpYOLLaa coBpe-
MEeHHble MHDOPMALMOHHEIE U TenemMaTUYeckne TEXHOMOMMM W npegHazHavyeHHas ONs aBTOMaTU3MpPOBaH-
HOrO MOWCKa WM MPUHATMA K peanu3aunn MakcuMansHo 3@eKTUBHLIX CLLEeHapUeB YrNpaBneHus TpaHcnopT-
HO-0OPOMXHBIM KOMMMEKCOM PErMoHa, KOHKPETHbLIM TPaHCMNOPTHLIM CPeaCTBOM WMAW FPYNMoM TPaHCNOPTHbIX
CpencTB ¢ uenbo obecnedeHs 3agaHHon MOBMILHOCTY HACENeHUs, MakcMMKU3aLmMn nokasaTenen Ucnonb-
30BaHUs1 JOPOXHOW CETW, NOBLILEHMs 6e30nacHoCTM U 3P EeKTUBHOCT TPaHCMNOPTHOMO MPOoLEcca, KoM-
¢hopTHOCTM ANnA BoAUTENEN 1 Nonb3oBaTenein TpaHcnopTa.

[FTOCT P 56829—2015, ctaTtbha 1]

2.10 WMcKyccTBeHHbIW UHTennekT; M: Komnnekc TeXHONOrM4yecknx pelleHnid, Mo3Bonsiowmin MMUTU-
pOBaThL KOrHUTUBHLIE (DYHKLIMM YernoBeKa (BKMOYas NOUCK peLlleHuin 6e3 3apaHee 3a4aHHOro anroputma) 1 no-
nydaTth Npy BbINOMHEHUW KOHKPETHbLIX 3aa4 pe3ynsTaThl, CONoOCTaBUMble C pesynbTaTtaMy MHTENNeKTyanbHoN
nesaTenbLHOCTH YenoBeKka Unu NpeBocxXoasune ux.

MpumeyaHmne — Cm. [1].
2.1

KaToK: CaMOXO,EI,HaFl Unu npuuenHaa MmalnHa ¢ ynrnoTHARLWWUM yCTpOﬂCTBOM, COCTOAWLKMM M3 OOHOIo
unun bonee MeTannUYecknx UMnMHOpuyecKknx sanbLoB (68}3&168HOB) NN pe3nHOBLIX LWWWH, NnpedHa3HaveH-
HaA OnAa yninoTHeEHWA MaTtepuanos, Hanpumep LI.lE6HFI, rpyHTa, accbaana UKy rpaBud, nyTem ykKaTbiBaHWA
nInn BVIGpaLI,IAOHHOFO BO34EeWCTBMSA YNINOTHAKLWETO yCTpOﬁCTBa.

[TOCT P MCO 6165—2010, ctatea 4.10]

212

kavecTBo: CTeneHb COOTBETCTBMS COBOKYMHOCTM NPUCYLLMX XapaKTepucTuk obbekTa TpeboBaHmsaM.
[FTOCT P MCO 9000—2015, nyHkT 3.6.2]

213

Knaccmwaauvm: Cnocob u peasynbraTt ynopagodeHua, CTPyYKTypun3aunn HEKOTOPOIo MHOXeCcTBa 06b-
€KTOB, pasgeneHna ero Ha ornpenerieHHble NooMHOXEeCTBa NyTemM apTUKyndaAuuu, BblOeNneHWsA HEKOTOPOro
NPpU3HaKa 00beKToB MCXOOHONo MHOXEeCTBa KakK OCHOBaHWMA UX CTPYKTYpKU3aunk NO JaHHOMY NPU3HaKYy. Ta-
KOro pofa npmn3HaK Ha3biBaeTCA OCHOBaHMEM K.I'IaCCMCbVIKaLIMVI.

[TOCT P 59277—2020, nyHkT 3.26]
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2.14

KOMMbIOTepHoe 3peHue: CnocobHocTb yHKUMOHaNbHOro brioka nony4ars, obpabaTtbiBaTe U UHTEp-
NpeTMpoBaTh BU3yarbHble AaHHbIE.
[FTOCT P 33707—2016, ctatbs 4.540]

MpuMmeyaHus

1 KomnbloTepHoe 3peHue npeanonaraeT UCMoNb30BaHWe BU3yarnbHbIX ATHMKOB ANA CO34aHUS ANeKTPOHHOTO Unu
UndpoBoro U3obpaxeHnsa BuayansHOW CLEHbI.

2 He cnenyeT nyTaTh € MAlWWHHBIM 3pEHUEM.

2.15

MallMHHOe oby4veHue: [polecc aBTomaTM4eckoro obyvyeHns 1 CoBepLIeHCTBOBaHWUSA NOBEAEHUS CU-
CTeMb! MCKYCCTBEHHOrO MHTeNnekTa Ha ocHose obpaboTkn maccuea oby4arolwmx daHHbIx 6e3 sBHOro npo-
rpamMmmupoBaHns.

[FTOCT P 59895—2021, ctatba 2.1.7]

2.16

Habop AaHHbIX: COBOKYMHOCTL AAHHbLIX, B TOM YMCME COOTBETCTBYIOLUUX UM MeTafdaHHbIX, OpPraH13o-
BaHHbLIX MO onpefeneHHbIM Npasunam 1 NpUHUMNAM onucaHus.
[FOCT P 59898—2021, nyHkT 3.13]

244

HeWpoHHasna ceTb: CeTb NPOCThIX 3NeMeHTOoB 06paboTk, CoOeaMHEHHbIX B3BELUEHHBIMU CBA3SIMU C pe-
rynupyembsiMi BECOBbIMW KO3 hULMEHTAMM, B KOTOPOW KaXAbIN 3rieMeHT BbipabaTbiBaeT HEKOTOpoe 3Ha-
YyeHue NyTeM NpUMeEHeHNs HEeNMUHEeNHOM OYHKLKMW K BXOOHEIM 3HAaYEHMAM U NepefaeT 3To 3HaYeHUe Apyrum
3areMeHTam Unu NpeacTasnseT ero Kak Bbixog. JonycTUMbIA CUHOHUM: HellpoHHas uenb CoeauHeHWN.

[FOCT 33707—2016, cTtatbsa 4.754]

2.18

o6na4Hbie BbIMUCIIEHUSA: Mapagurma gns npegocTtaeneHus BO3MOXHOCTM CETEBOIO OOoCTyna K mac-
LUTaGMDyEMOMy M 3aNnacTU4HOMY nyny obumnx PUINYECKUX UNKN BUPTYallbHbIX PECYPCOB C NpedoCTaBlEHNEM
CaMOOGCHy)KMBaHVIFI n agMUHUCTPUPOBaAHWEM MO TDEGOBaHVI}O.

MpumeuyaHue — lNpuMepsl pecypcoB BKMIOYAKT CEPBEPLI, ONepalWoHHbIE CUCTEMbI, CETU, NPOrpamMMHOe
obecrneyeHue, NpunoxeHus U obopyaoBaHue AN XpaHeHUsa JaHHbIX.

[FOCT ISO/IEC 17788—2016, nyHKT 3.2.5]

219

o6paboTka ecTecTBEeHHOro A3bIKa: AHAnNW3 TeKcTa M peyvn Ha ecTeCTBEeHHOM A3bIKe, a TaKKe A3blKa
XECTOB (3HAKOB) AN MONy4YeHUs MHGOpMaLWK, nofgnexallein obpaboTke cpeacTBammn BbIYUCTIUTENbHOM
TEXHUKN.

[FTOCT P 59895—2021, ctaTtba 2.1.9]

2.20 obyyarowmn Habop AaHHbIX: Habop gaHHbIX 3k3eMNnspoB, (DOPMUPYEMbIA HA OCHOBE OEMOH-
cTpaumoHHoro Habopa gaHHbIX M HeobxoouMMbIl ANA CO30aHUSA CUCTEM UCKYCCTBEHHOIO MHTEMMNEKTA.
2.21

NOrpy34yuMK: CamoxoaHas rYCEHWM4YHaa Mnn KonecHas 3emMieponHas MallnHa ¢ (PpoHTasbHbLIM paﬁo-
HUM oﬁopy,qoaaHmeM, npegHasHadYeHHadA rmaBHbIM 06p830M 054 NOrpy3o4HbIX onepaunun (MCI'IOJ'IbSOBaHMe
I{OBLLIE) nocpeacTesoM 3arpy3ky Mnm KonaHWa rpyHTa npu OBMXEeHWM MalllHbl Briepen.

MpumeyaHue— Pabounin LUKN NOrpy3vunka BKIKYAET B ceba YepnaHue, NogbeM, TPaHCNopTMpOBaHWe 1 pas-
rpysky Matepuana.

[FTOCT P MCO 6165—2010, ctatba 4.2]
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2.22 npoBepoYHbIA (BanugauMoHHbIW) Habop AaHHbIX: Habop gaHHbIX, UCMONMb3yeMblid Ans npo-
BEPKM Ha Nepeoby4yeHHOCTb (CTaTUCTUYeCKoe CMeLLeHWe) Moaenen HeMPOHHOM CeTH ¢ HAUMYYLIKUMK NoKa3a-
TensiM1 TOYHOCTW Ha 0by4atoL X U TECTOBbIX BbibOpKax.

2.23

pacnosHaBaHue gencTBuin: OyHKLKUS CUCTEMBI BUOE0AHANUTIUKN, 3aKM0YaloLLIasCs B pacrnosHasaHnm
M KnaccumKaLum 3ajaHHbIX eWcTBUI, coBepllaeMblX 06bLeKTaMn cleHbl BUAeoHabnoaeHus.
[FOCT P 59385—2021, ctaTthsa 2.24]

2.24

cHMCTeMa UCKYCCTBEHHOro MHTennekTa: TexHndeckasa cuctemMa, B KOTOPOW MCMNOMb3yHTCHA TEXHOMO-
rMW UCKYCCTBEHHOTO MHTEeNMNeKkTa 1 obnagaroLlas UCKYCCTBEHHbIM UHTEMMEKTOM.
[FTOCT P 59276—2020, nyHkT 3.16]

2.25 ctpouTtenbHo-gopoxHaa TexHuka; COT: CoBokynHOCTb paboynx MalUUH, IHEpProcpencTB U
YCTPOWCTB, B3aMMOYBA3aHHbIX MO KOHCTPYKTMBHbLIM M 3KCMMyaTaluuoHHBIM NapamMeTpamM U npejHasHayveHHbIX
OIS [OPOXKHOIO CTPOUTENbLCTBA, a Takke A5s 0BCnyXMBaHUA M PEMOHTA JOPOXKHOMO MOKPbITHS.

2.26 TecToBbIN Habop AaHHbIX: Habop AaHHbIX, hopMUpyeMblid B opraHax Mo oueHKe COOTBEeTCTBUS
Ha OCHOBE AEMOHCTpauMoHHOro Habopa AaHHbIX U HEOOXOOUMBIA ANS NpoBeAeHUA cepTudukayuu (peru-
cTpauun), TECTUPOBAHWA (MCMLITAHWIA) UMW aTTecTauun CUCTEM MCKYCCTBEHHOMO MHTEMNMeKTa.

2.27 ynpexpawowee ynpaeneHue: MeTtog onTuManbHOro ynpaeneHwsl, B KOTOPOM paccyuTaHHble
yrpasnsoLwue Bo30encTBUA MUHUMU3UPYIOT Lenesyo hyHKLKUIO ANa AMHaMUYeCcKkon CUCTEMBI C OTPaHUYeHu-
AMW HA KOHEYHOM YOansoLwWemMcs ropu3oHTe.

2.28 xpaHeHue pgaHHbIX kak ycnyra DSaaS (data Storage as a Service): Kateropus cnyx6 obnau-
HbIX BbIYMCIEHWIA, B KOTOPOW NOTPedbuTento cnyxdbl 0BnayHbIX BbIYUCAEHWA NPeaocTaBnsioTes Crnegyo-
LLMe BO3MOXHOCTWU: NPeoCTaBneHne U UCNOoMb30BaHUe PecypcoB AMS XpaHeHUs AaHHbIX U CBA3aHHbIE C
3TUM BO3MOKHOCTMU.

[TOCT ISQO/IEC 17788—2016, nyHKkT 3.2.22]

2.29

3KkckaBaTop: CamoxoaHasa 3eMneporHas MalllMHa Ha rYCEeHUYHOM, KOMEeCHOM WKW LuararoleM xoay,
MMEeKLLIaa BEPXHIOK YacTb, CNOCOBHYH NoBopaYMBaTbes Ha 360°, Co CMOHTMPOBaHHLIM pabounrm o6opyao-
BaHWeM, NnpeaHasHavYeHHbIM rmaBHbIM 06pa3oM ANs KonaHusa ¢ MOMOLLbLIO KoBLUa 6e3 nepemMelleHns Xoao-
BOW 4YacTu B TedeHne paboyero uvkna.

MpumevyaHnn
1 Pabounii umkn akckaeaTopa BkrodaeT B ceba konaHve, nogbem, NOBOPOT W pasrpy3ky marepuana.
2 3OkckaBaTop MOXeT BbITe MCNOMb30BaH Kak CPEACTBO ANS NepeMeLleHns U3Aenuii unu MaTepuanos.

[FTOCT P MCO 6165—2010, ctaTtba 4.4]

3 BapuaHTbl MCNONb30BaHUA

3.1 McTOoYHMKM BApMaHTOB UCMONbL30BaHUA

[Onsa ynydweHus kayecTsa ONvMcaHus BapuaHToB ucrnonb3osanus MW B COT npuemneMbiMyi UCTOYHMKA-
MU SABNSAOTCS:

- peleH3npyeMble Hay4YHble/TexHruYeckne nyGnukaumm no npunoxeHuam M,

- NAaTeHTHbIE JOKYMEHTbI, ONUCLIBAIOLNE PELLEHNUS C UCMOoMb3oBaHuem MK;

- TeXHUYecKMe OTYETHl U Mpe3eHTaUun U3BEeCTHLIX 3KCnepToB B obnactn UU;

- ohMUManbHbIE OOKYMEHThI M MPEe3eHTauuu KOMMNaHum,

- 06LeA0CTYMHbIE UCTOYHUKM C AOCTaTOYHOW AeTanuaaume;

- Mpecc-pennasl 1 BpoLpkI.

CnucoK BbilLENepeYncrneHHbIX MCTOYHMKOB ABMNAETCA HEMOMHbIM, NO3TOMY Apyrie 3acnyxXvBatlue Oo-
BEPWS UCTOUHWUKNA TAKKe MOTyT BbITb NPUEeMNEMbIMU.

4

GostExpert.ru
https://GostExpert.ru/gost/gost-71751-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69395
https://gostexpert.ru/gost/gost-71751-2024?utm_source=pdf&utm_medium=69395&utm_term=page

rOCT P 71751—2024

3.2 BapMaHTbl ncnonb3oBaHWA ONA BCeX TUNOB CTpOHTEﬂbHO-ﬂ,OpO}KHOﬁI TeXHUKH

3.2.1 UHTennekTyanbHaa TpaHCNOpPTHasA CUCTEMa YrNpaBreHUs CTPOUTENbHO-4OPOXKHbLIMWU Mpo-
eKTamMu

WTC ynpaBneHus CTPOUTENLHO-AOPOXHLIMIW NPOEKTaMK NpeaHasHavyeHa anga ahEeKTUBHOIO NNaHUpo-
BaHWA W BbINOMHEHWS 3a4av.

Ona pewenHna 3agad NTC npumensoT anroputmbl MW, koTopele obyyakoTcs Ha OCHOBaHWW MHpopMa-
LUK O MpoLwnbIX npoekTax. AHanva Bonbwnx 6a3 gaHHbIX 03HaYaeT, 4To MW moxeT npegocTtaBuTb BaXHYHO
MHopmMaLuio, KOTopas NOMOraeT yNyylnTb NNaHMpoBaHue U NpUHATUE pelleHnid. MW MoxeT, Hanpumep, Uc-
Nonb30BaTbh UCTOPUYECKUE OaHHbIE, MHOPMAaLMIO O Norode, AaHHble NPOEKTa U APYryH COOTBETCTBYHOLLYHO
nHdopmaumio, 4HTobel gaBaTk Gonee TOYHbIE NPOrHO3bl U pekomeHdauun. 3To nomoraet Gonee achpekTUBHO
MCnonb3oBaTh pPecypchl, ONTUMU3UPOBATL rPaPUKN U NPUBOLMT K NyYLIUM pesynbTatam.

WTC ynpaBneHua cTpPOUTENBHO-OOPOXHBLIMW NPOEKTAMUW MOXKET BbIABMATbL OTKMOHEHWS OT NnaHa, a ¢
MOMOLL b MHPOpMaLLMKM yNpaBneHus ULMPPOoBbIMU daHHBIMKU WA MoxeT ny4lle nporHosuposaTth NoTpebHocTn
B JanbHeWLWMX pasgenax u, Takum obpasoM, onTMMU3NPoBaTh BECh NMPOLIECC.

3.2.2 AHanu3 v nporHo3vpoBaHue 3pheKTUBHOCTU CTPOUTENbHO-A0POXHOIO Npouecca

WTC aHanusa u nporHosMpoBaHms obecnednBaeT cOOp JaHHbIX (MECTOMONOXEHWE MaLlUHbI, MOMOMKM,
OEenCTBUA onepaTopa, KOMMYecTBO BhINONHEHHbIX paboT 1 Np.), Ux aHanu3 1 nepegaqy Ha aBTOMaTuM3npoBaH-
Hoe pabo4ee mecTo Gpuragnpa CTPOUTENLHO-AOPOXHON Bpuragbl B peXUMe peanbHOro BPEMEHM, a Takke
nonyyYyeHWe AaHHbIX M KOMaHg HenocpeacTBEHHO 0T Dpuragupa CTpOUTENbHO-A0POXKHON Gpuragbl. AHanus
OaHHbIX OCYLLIECTBMAETCA HA OCHOBE HEMPOHHbLIX CETEN, XPaHEHWEe AaHHbIX BbIMONHAETCSH, UCNONb3ysi obrnad-
Hble TexXHonoruu, Hanpuvep DSaas.

MpenmyLlecTBa CUCTEMBI:

- HENpepbIBHbIA aBToMaTuYeckuii cbop gaHHelix COT c oTnpaBkoi B obnavHoe XpaHWnuue 1 BO3MOX-
HOCTbO BU3yanu3sauuu B NPUMNOXeEHUWU ONsl YYacTHMKOB NMpolecca JOPOXHOro CTPOUTENbCTBa, HanpuMmep Ha
aucnree, yCTaHOBMEHHOM B KabuHe MalunHbl, N Ha rpaduyeckoM yaaneHHoOM MnaHLeTe;

- BBEAeHne KoHTpons pabotel CAOT ons npeaoTBpalleHns HenpenBMOeHHbIX ee NonoMok;

- ONrOCpoYHOe XpaHeHWe gaHHbIX AN BOCCTAHOBNEHWS XPOHOMOMN;

- aHanus pabo4yero npouecca 1 BO3MOXHOCTb €r0 ONTUMM3aLNK;

- (huKkcauuns gaxe He3HaunTerNbHbIX OTKIOHEHUI BCEX KOHTPOMNMPYEMbIX NapamMeTpoB;

- MpOrHo3MpoBaHKe paboyero npolecca Ha KpaTko-, cpedHe- U A0MNrocpoYHble Nepuoasbl.

3.2.3 NangwadTHaA HaBUrauusa CTPOUTENBHO-00POXHOW TEXHUKHU

WTC naHgwadTHON HaBuraumm obecnedmBaeT cbop AaHHbIX 0 MecTononoxeHun COT, obpabaTtbiBato-
LLMXCA B PEXMME peansHOro BpeMeHW Ans OUEeHKM ABUXKEHWUS TEXHUKK, B TOM YNCTE ee OTKMNOHEHWs OT MapLu-
pyTa C NOMOLLbI 0BNaYHbIX BbIYNCNEHWUNA.

OpHo 13 maeHbIX NperMmMyLlects MTC nangwadTHOR HaB1raumMm SBNsAeTcs npegoTBpalleHne CTOMNKHO-
BeHus COT B npoLecce JOPOXHOrO CTPOUTENLCTBA, B TOM YUCME U NPU NNOXMX NMOrOAHbLIX YCMOBUAX (O0XOb,
TymaH, CHer 1 np.). 3To NO3BOMSET YBeNnM4nTe 6e30MacHOCTL NepcoHana U CoOKpPaTWUTh KONMWYEeCTBO MOMOMOK
(cm. [2]).

3.2.4 OGHapyxeHWe U pacno3HaBaHue NPenATCTBUNA

WTC obHapyxeHnst n naeHTUduUKaL MM NpensaTcTBUIA NpeaynpexaaeT onepartopa 0 BO3MOXHOM NpensT-
cteun. OnpegeneHve u Knaccudukauus NnpenaTcTBMIA NPOUCXOOUT HA OCHOBE BXOQHOMO CUMrHana c Bugeoka-
Mepbl, KOTopbI obpabaTtkiBaeTcs HellpoHHOW ceTbio. [pu oBHapyXeHun NpensTcTBUSA CUCTEMA NPUHUMAET
pelleHne 0 JanbHenwem gencTBmn: obbesge npensaTcTBUS NPy HanM4un cBoDOAHOIo NPOCTPAHCTBA WUIW 3KC-
TPEHHOM TOPMOXEHWUW C NOCNeaYLWUM NepeBoaoM B Be30NacHbIN pexum.

WTC obHapyxeHus M pacrno3HaBaHus npenaTcTBui obecneynBaeT Gonee He3onacHble yCrnoBus Ans
onepaTtopoB M Haxo4ALWMXCs NoBnuM3ocT paboTHUKOB 3a CYeT COoKpalleHWs CnenbiX 30H MallnHbI.

3.2.5 ¥YnpaBneHue pacxoaom Tonnuea

WTC ynpaeneHus pacxogom Tonnuea CAT noBbilaeT TOMAMBHYIO 3hdekTnBHOCTE. Beicokaa Tonnue-
Has 3P EKTUBHOCTL MOXET yNy4lInTh Xapaktepuctukn COT no gansHOCTU NnepeMeLLeHNs, CHU3UTb 3Kcnnya-
TAUMOHHbIE 3aTpaThl, @ TAKKE COKpaTUTb BhIBpOC BpeaHbIX NpoaykToB cropaHus Tonnuea COT B atmocdepy.

WTC ynpaBneHus pacxogom TOMMBa CTPOMTCS Ha OCHOBE reHeTUYeCKUX anrOpuTMOB M HEeMpPOHHbIX
ceTen.

3.2.6 ABTOMaTUIMPOBAHHOE YyNpaBneHne CTPOUTENLHO-A0POXHOW TEXHUKON

3D-mopenu aBToMaTU3MPOBAHHOIO yNpaBneHns MalnHaMiK ynpoLaroT pa3paboTky Mogenein KoOHCTPYK-
LW aBTOMATU3MPOBAHHLIX CUCTEM ynpaeneHus ana obecnedeHnsi COrMacoBaHHOCTU ¢ pa3paboTaHHbIM Npo-
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EKTOM. ,D,aHHbIE, JKCNOpTUpOBaHHbIE M3 3D-mogenen, nepenarwTca B rn06aany|0 cucrtemy no3avMumoHMpoBa-
HWA UK NOKalnbHble CUCTEMbBI MO3NUMOHMPOBAHUA, yNpaBnAkwLlne 060py,qosaHmeM, KOTOpOe ynpaeldeT “n
Hanpasnaet CﬂT Bo3amMOXHOCTE NoOgKMoYeHna no3sonseT nony4yaTtb CamMble TOYHbIE WU aKTyallbHble MOOerun,
daxke npun He3annaHNMpoBaHHbIX N3MEHEHWNAX pa6oqero npoeKkTa.

I'Ipocbmnm, BbIEMKW W HACKINK BLIMOMHAKTCA C BbICOKOW TOUYHOCTBI Ha nepBOM npoxone nubo aBTOMa-
TUYHECKH, nnbo nog ynpasrieHnem 60|DTOBO]?I cucTemMbl. TOYHOCTb nepBoro npoxona OﬁOpyﬂ,OBaHMH CHNCTEMBbI
MOHUTOPWHIa CHUMXXaeT KONnMYeCTBO OTXOO0B U 3KOHOMUT pecCypcChbl 3a CHET COKpalleHMAa TpyaosaTtpart, Bpeme-
HW NMpOCTOA O60pyﬂ,OBaHMFI n nepenenok.

3.3 BapHaHTbl UCNONb30BaHWA UCKYCCTBEHHOIO UHTENNEKTa ONA 3KCKaBaTopa

3.3.1 Pacno3HaBaHue HaBecHOro obopyagoBaHus

NTC nozeonser pacnosHaBaTk YCTaHOBMEHHOe HaBecHoe obopyAoBaHWe 3KcKaBaTopa C Lenbi aBTo-
MaTU4YecKnx HacTpoek Npu cMeHe pabovero MHCTpyMeHTa. Mogynu pacnosHaBaHusl yCTaHOBMNEHbl HA HABeC-
HoM 0BOopyQoOBaHWKM W HA NOBOPOTHbIX YCTPOWCTBAX HaKNoOHa. 3NeKTPOHHbIA Bnok ynpasneHus (3BY) akcka-
BaTopa pervcTpupyeT U OTNPaBNsAET CUrHamnbl B CUCTEMY yNpaBneHWs MallMHOW NpW CHATUM KOBLUA, BeiGope
HOBOro HaBecHoro obopygoBaHWs W OTNpPaBnseT npeaynpexgeHve onepaTtopy, ecnu BbibpaHHOe HaBecHoe
obopydoBaHue He oTKanubpoBaHo.

lMpuMeHeHMe CUCTEMbI pPacno3HaBaHUs HaBeCcHOro 0bopyAoBaHMA CBOAWT K MMHUMYMY PUCK MCMOMb-
30BaHWNA HEBEPHbIX HACTPOEK yCTaHOBNEHHOro HaBecHoro obopyaoBaHUs M NocrneayLwero nepekansisaHns/
HefoKanblBaHWA KOBLUA W, Kak cCreAcTBue, MOBTOPHOW paboThl.

[MToMMMO NogAepKK1n MPUKPENneHHbIX UHCTPYMEHTOB, CMCTEMAa Pacno3HaBaHWs WHCTPYMEHTOB Taloke
nogdepxvBaeT cTaHAapPTHbIE HAKMOHHbIE KOBLUW U CbEMHbIE MOBOPOTHEIE YCTPONCTBA.

Hannyio WTC gonyckaeTcs MCnonb3oBaTh Ha KONECHOM MOrpy34vumKe.

3.3.2 KoHTponb cocTofAHWA HaBecHoro o6opyaoBaHusA

NTC koHTpons cocTosHWs onpegensieT M3HoOC HaBecHoro obopydoBaHWs, MCMOMb3ys KOMMbHITEPHOE
3peHue (HabniogeHwe 3a HaBecHbIM obopynoBaHMEM) U HEWPOHHbIE ceTu (0ByyeHue cuctemsbl). B naHHom
cry4Yae KOHTPOMb COCTOAHWS, 8 UMEHHO BUAWMOCTbL HaBecHoro obopygoBaHusa 3aBUCUT OT BPEMEHHW CYTOK, MO-
FOAHBIX YCNOBWMIA (QOMAb, CHEr, TYMaH W1 Mp.), KonuyecTsa Hanunwen muHel u/unu nopodel u T. 4. [Npwn onpege-
neHvM n3Hoca obopydoBaHus cucTemMa npedynpexgaeTt onepatopa ob aToMm, BbiBoAA rpaduyeckoe/3ByKoBoe
coobLleHre Ha 3KpaH gUCnes MalluHbI.

Cncrtema npepocTaBnseT BO3MOXHOCTb COKPaTUTh KOMWMYECTBO MONOMOK HaBecHoro obopydoBaHus
BCNedCcTBME ONWTENbHOW 3KCnnyaTalun 1 COOTBETCTBEHHO COKpallaeT BpeMsi MPOCTOEB TeXHUKM.

3.3.3 YnpaBneHne HaBecHbIM 00OpyAOBaHUEM

NTC ynpaBneHusa HaBecHbIM 000OpyAOBaHNEM OCYLLECTBMAET!

- KOHTPOMb MWHUMAanbHOIO PacCTOSAHWSA OO MOBEPXHOCTW, HampyvMep Ky3oBa rpy3oBoro aBTomobuns,
npegoTepalias, He3aBMCUMO OT OPUEHTALMKM KOBLUA, NOBPEXOeHUs UM NOBEPXHOCTH;

- aBTOMaTW4eCKyo MOACTPOMKY KOBLUA MO MPOEKTHYIO MOBEPXHOCTb W YOEPKUBAET PEXYLLYIO KPOMKY
KOBLLIA Ha 3TOM YPOBHE Ha MPOTsHXeHnn Bcen paboTel 6e3 noTpebHoCTM B py4HOR HACTPOWKE;

- aBTOMaTWYeCKyo NoA4epKKy Yrna HaknoHa KOBLUa MpW BbINOSTHEHWW HAKMOHOB, BbipaBHWBAHWA, TOM-
HOW COPTUPOBKN W PbIThSA TPaHLUEN;

- OCTAHOBKY PeXyLLEen KpOMKA KOBLUA Ha pacyeTHOW NMOBEPXHOCTU, YTO MO3BOMAET UCKMHYUTL YpesmMmep-
HOEe KonaHve 3a npegenamu Tpebyemoro ykrnoHa.

NTC cTpouTca Ha 3TanoHHBIX MOAENAX W CUMrHanax, noctynawwux oT rmobansbHOW HaBWMraunoHHON
CNYTHUKOBOW CUCTEMbI B PEXMMeE peanbHOro BpeMeHn. Bce faHHbIe TEXHONOrMYecKoro npouecca otobpaxa-
I0TCH Ha gucnnee, 4To no3eonsAeT pabotarte bonee KOMMOPTHO 1 TOYHO Oa)e HeonbiTHEIM oneparopam CAOT.

OnepaTtop MOXeT BOCMONb30BaTbcA MYHKUMEN co30aHna MOAenu, 4Tobbl AenaTbh camble CAOXHbIE MO-
OEnv NpsMO Ha NaHenu, He Nokmaasn kabvHy 1 6e3 NoMoLLK MHXeHepa-reoe3ncTa.

3.4 BapMaHTbl UCNONb30BaHUA UCKYCCTBEHHOIO MHTENNEeKTa ana Bynbp,oaepa

3.41 MHTEJ‘IHEKTyaanaH TPAHCNOpPTHaA cucTemMa A03UpPOBaHUA FPyHTa

nTC 003UpoBaHWA TpyHTa CTPOWUTCA Ha ynpexnawllemMm ynpasneHlu, T. e. MalllMHa 3apaHee NiiaHupy-
eT CBOK paﬁoTy. B kaxabii MOMEHT 1 be3 kakoro-nnbo BMellaTenbLCTBa onepartopa 6ynb,£|,039p cocTapnaer
KapTy MeCTHOCTHK, Nno KOTOpOﬁ OH OBWXEeTCA, COo30aBad BpPpeMeHHYHK TpexXMepHYH NMOBEPXHOCTbL MEeCTHOCTH.
3T1a NOBEPXHOCTL MCNONb3yeTcAa ONnA MakCMMMU3aunn nNponu3BoONTENBHOCTHU ﬁyﬂb,EI,OSeprEX p360T BO BpemA
crnenywoulero npoxoaa. KpOME Toro, gaHHaa UTC apxmeBupyeT BCe KapTbl MECTHOCTK, B TOM 4YUCne 00 U nocne
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pabotel COT, 4To no3sonseT B AanbHENWeM aHannmanpoBaTh npogenaHHyo paboTy, a Takke MCMnonb3oBaTh
JaHHble KakK, Hanpumep, oby4datoLlyro Beibopky ons apyrux UTC.

3.4.2 WHTenneKkTyanbHasa TPaHCMOPTHaA cUCTEMa HUBENUPOBaHUA

WTC HuBenupoBaHus obecnedynBaeT MakCcMManbHy TOYHOCTb Hackinu. Ha otBane Gynbaosepa ycra-
HaBNWBaeTCcs AaTyKK, BbIMOMHSAKLWMIA U3MEPEHWUS MNONEpPeYHOro YKknoHa u ouMkcalumio OBMKeHWs oTBana B Lwe-
CTW pasHbIX HanpaeBneHnsax, 4To no3eonsieT IbBY nony4nTs 4OCTATOYHO NOMHYI0 MHOpMaLuio 0 xoae paboThbl.
TekyliMe koopauHaThl U UHopMauua o paboTe M OBUXKEHUM Dynbao3epa MOCTYNakT ¢ JaTYMKOB Ha JBY,
KOTOPbIA MPOrHO3upyeT NMonoxeHwe HaBecHoro obopygoBaHus B AanbHelwem. 370 obecnednBaeT Makcu-
MarnbHYH TOYHOCTL M BLICOKYH CKOPOCTb BhINOMHAEMOR paboTsi (cM. [3]).

3.4.3 WUHTennexkTyanbHasa TpaHCNOPTHaA cMCTeMa yripaBneHusa cnosiMu

WTC ynpaeneHua crnosiMy NO3BONAET CO34aBaTb CINOW, NapanmernbHble HUXKENexallen NoBepxHOCTH,
cnefys cyllecTBYHOLLEW NOBEPXHOCTU, HanpuMmep, Npyu CTPOUTENbCTBE MNOTUH MNW NpU yKNagke cnoesB Ao-
POXHOMO OCHOBaHWSA 3a cyeT ynpexaatwouwero ynpaeneHus. [JanHasa MTC no3BonsieT BbINONHATb YNNOTHEHWE
LOPOXHOW NOBEPXHOCTU C BbICOKOW TOMHOCTLH. C 0QHOIM CTOPOHLI, 3TO MOXET NO3BONUTL ONepaTopy co3aaTh
Crnow, napannenbHbl HUXenexallen NoBepxHOCTU, cneays CyllecTBYoWen noBepxHocTn. B kayecTtBe anb-
TEpHaTUBLI OnepaTop MOXET ONpefennTb HOBYH NMOBEPXHOCTL B COOTBETCTBMM ¢ TpeboBaHMaAMU.

3.4.4 MHTennekTyanbHas TpaHCNoOpTHasA cCUCTeMa yrMpaBneHUs HaKMoOHOM AxoWcTuka/moBopo-
TOM pyns

WTC ynpaBneHWs HaKMOHOM IKOWCTWKA/MOBOPOTOM pyns obecneynBaeT NPAMONUHENHbIW XO4 MaLlu-
Hbl. [1pu TpaHCnoOpTUPOBaHWM MaTtepuana Ha BonbliMe pacCTOAHWA WM3MEHYMBLIA TPYHT ByOeT okasbiBaTb
HepaBHOMEPHOE COMPOTUBIEHWE HArpy3ke neped OoTBanoMm. OTO HepaBHOMEpPHOe COMPOTUBMNEHWE 3acTa-
BUT MaLLUMHY OTKIIOHUTBLCS OT HamevyeHHoro xoAa. C nomollblo HelpoHHoW cetn MTC ynpaBneHusa HaknoHoM
OXOWCTMKa/MOBOPOTOM pynsl cpearnpyeT Ha OTKIOHEeHWE OT 3aJaHHOro Xo4a U MUHUMU3UpYeT 3To (cMm. [4]).

3.5 BapHaHTbl nCcnonb3oBaHUA MCKYCCTBEHHOIO MHTeNNeKTa and KonecHoro norpys3qynka

3.5.1 MHTennekTyanbHasa TpaHCNOPTHaA cMcTeMa ynpaBreHUA 3arpy3koin/pasrpy3Kon KoBLua

WTC ynpaeneHus 3arpyakoi/pa3rpyaKoii KOBLUa onpeaensieT onTUManbHbli 06beM TpaHCcnopTUPYEMOro
martepuana, 4to obecrneymBaeT BLICOKYHO TOYHOCTbL 3anofiHeHUst caMocBana WUnm Apyroi rpy3oBoi MalluHbl,
6e3 neperpy3oK 1 3aLlMLLaeT KONeCcHbI NMOrpy3unKk OT ONPOKUALIBAHUA NpK NepenonHeHW KosLwa. Bagelwnsa-
HVWe MaTepuana MPoOUCXoauT B PEXUME peanbHoro BpemMeHn, 6es npepbiBaHnsa M NOAHMMAHMWS KOBLUA Ha onpe-
[eneHHy BLICOTY, NMO3BOMSA ONepaTopy BBOAUTL Kakue-nmbo naMeHeHusl HesaBUCUMO OT paboThl MalUWHBLI.
MapameTpbl BoIBOAATCS ONepaTopy Ha OUCMnNeid, YTo MOMOXKeT u3BbexaTb NoMoMKM MaLLUMHEl OT Neperpysku.

3.5.2 UHTennekTyanbHasa TpaHCNOPTHasA cMcTeMa ynpaBreHUsa CKOPOCTLH BXo4a B NOBOPOT

NTC ynpaBneHna CKOpPOCTLI0 BXOA4A B MOBOPOT CHMXAET CKOPOCTb HEMoCcpedCTBEHHO Ha HadanbHOM
aTane coeeplleHns maHeBpa. CKOpoCTb AomkHa cOpackiBaThCa nnaeHo, 6es puiBkoB. [Npu noeBopoTe konec
YCTaHOBMEHHbLIE Ha HWUX OaTYMKv NepenatoT MHpopmaumto B 3BY, koTopeIn onpedenseT paunoHanbHoe ycu-
nve B TOPMO3HOIN cucTemMe norpyadmka. MTC cHUxaeT pacxod TONSvMBa U BEPOATHOCTL CTONKHOBEHMS.

3.5.3 MHTennekTyanbHaA TpaHCNOPTHasA cucTeMa aganTUBHOIO OCBeLeHUs

NTC aBTOMaTU4ecku onpenenseT cTeneHb OCBelleHHOCTH cdhap paboyero ceeta MCXoOdsi M3 BPeMEHM
CYTOK, NOFOAHLIX YCNOBWA U T. O.

AgantuBHble papbl paboyero ceeTa NpeAcTaBnAT coBON perynvpyemMble aieMeHTbl yNpaBrneHusi ocee-
LeHrem chap, KoTopble obecneynBaoT AMHaMUYecKkoe ocBelleHe paboder NnoBepxHOCTU. B 3aBUcHMMOCTH OT
NoNoXeHUsi HaBecHoro 06opyOOBaHKS, yrMa ManoMa nonypam, BbICOTbl Nogbema CTpenbl U Apyrux napame-
TpoB NTC aganTuBHO nogcTparBaeT ONTUManbHY OCBELLEHHOCTb B TedeHue Bcer paboTsl norpyadvka. B 3a-
BMCUMOCTW OT ycrnoeuid paboTel NepemMeHHoe pacnpefeneHie ceeta obecnedvBaet elle ny4dllee ocBeLleHne
paboyei NOBEPXHOCTH.

HanHaa MTC noseonseT CHA3UTL UMW UCKMIOYMTL BCE BO3MYLLaLMe Bo3aeicTBUA (Hanpumep, Gnunku,
cnensillee OelcTBUE U NpP.), KOTOpPbIE AEACTBYIOT Ha onepaTopa Bo BpeMsi paboTkl, YTo ABnseTcs Gonee KoM-
hOpTHBLIM ANsi onepatopa.

3.6 BapMaHTbl WUCMNONb30BaHWA MCKYCCTBEHHOIo MHTEeNnNeKTa and AOpPoXHOro KaTtka

3.6.1 HHTenneKTyaanaﬂ TPAHCNOPTHaA CMCTeMa YNNOTHEHWUA OOPOXHOIo NOKPbLITHUA

MHTEJ‘IJ’IEKTya]’IbHOE oﬁopy,u,oaaHme OnA YNNoTHEHUA MOXeT NoMOYb BbIABUTE U pPellnTb NOTEHUWAlb-
Hble I'IpOBJ'IeMbI BO BpeMA yNIioTHeHUA, TakKMe Kak cnabble TPYHTBI B HXKHEM CIoe Unn nepenaibl TeMmneparyp
B aCdJaJ'IbTOBOPI CMecCHu. Ol'lepaTOpr MOTYT KOHTPONMPOBATh XapakTepPUCTUKK yNnnoTHEHUA, 4yTOGHI YMEHbLLWNTb
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BIriMAHWE N3MEHYUBOCTW Matepuana un ,D,OGI/ITI:CH bonee paBHOMepHOI?I nnotHocTn. OTcnexueas B3anmogen-
CTBME MalluHbl C 3eMnen, OGOpy,D,OBaHI/Ie NTC moxer KOHTpPONMWUpoOBaTbk MHTEHCUBHOCTbL BI/IGpaLI,I/WI KaTKoB,
yTobLI M3bexaTb NnOTEHUWMANbHONO nospexgeHnsa OOPOXHOro noKpbITUA. Kpome TOro, HaeBMrauMoHHanA beHK-
LIS NO3BOSISAET OTCNEXKMBATE KaX bl npoxon, 6nar0,u,apﬂ 4YemMy TPaeKToOpKhA KaTKka MOXKeT bbITh bonee TOYHOW,
a ycunue ynnotHeHWA OOIMKHO ObITb NPUINoXeHo NpaBWUINbHO.

3.7 BapuaHTbl MCNONb30BaHWUA WCKYCCTBEHHOIro MHTennekKTa anA accbanbroykna,quxa

3.7.1 WUHTennexkTtyanbHas TpaHCcNoOpTHasA cMcTeMa TepMUYecKoro npocunupoBaHns

NTC TepmMmyeckoro npouUnUpoBaHns MamepsieT U JOKYMEHTUPYET Npodunu TemnepaTypsl NOBEPXHO-
cTu acdansTa Ha KaxaoM NpoAofnsHOM MeTpe no3afu acdansToyknagyuka no Bcein wupuHe yknagku. UTC
yKa3blBaeT Ha U3MeHeHWe TEMNepPaTypbl, BbI3BAHHOE MIOXUM Ka4eCcTBOM cMecu (konebaHust TeMnepaTypbl BO
BpeMs CMeLLWBaHUA NN PacCNoeHUe 3anonHUTens) U/Mnu HenpaBuIibHbIMU METoAaMu cTpouTenscTea (pac-
CrNoeHne BO BpeMsi NOrpy3Kn/TpaHCNopTUPOBaHUA MateprMana U OCTaHOBKM acdanbToyknaa4umka).

Tepmuyeckoe npodunupoBaHue NoBbILIAET Ka4eCTBO yKaaku acdansta, YTo NPUBOANUT K YBENUHEHUIo
cpoka cnyx6bl JOPOr C MeHbLUMM KONMWYECTBOM OTOENbHLIX OTKA30B M3-3a PaccrnoeHWs (CMeLuaHHoro Wiu
TEPMUYECKOro).

3.7.2 MOHMTOPUHT focTaBKM accansTobeToHa

WTC moHuTOopMHra o6beamHseT actanstobeToHHbIA 3aB0of, rPYy30BMKN ANH 4OCTaBKW, opuc 1 nomeLle-
HWE Ha CTpouTenbHOW nnowaake. [Ans obecne4eHnss MOHUTOPWHIa CTPOUTENbLHOMO NpoLecca cucTema aBTo-
MaTU4eckn cobupaeT U LeHTpanv3yeT COOTBETCTBYHOLLYIO MHAOPMALMID, TaKyK Kak: KONMMYecTBO CMECH, ee
TeMnepaTtypy; KONUMYECTBO 3arpy>KeHHbIX FPY30BUKOB, UX TeKyLlee MEeCTOMOMOXeHWe; OLEHKN NpubeIiTUa Ha
MecTO paboT; KONUYECTBO TPY30BMKOB, BO3BPALLAKLLMXCA UMW CTOALLUX B o4Yepedn 3a [AOMONMHUTENbHLIMK
rpy3amMu; TEKYLLYIO LUMPUHY CTSKKUW; TEKYLLYHO CKOPOCTh acdansToyKknagunka u 06bem ynoXKeHHOro JOPOXHO-
ro NonoTHa.

NTC reHepupyeT UM pOBbIE KBUTAHLMW (QOKYMEHTbI) O B3BELUMBAHUNM HA 3aBOAE, KOTOpble AOCTaBNSA-
IOTCA B 3arpy>keHHoe NpunoXeHue BogWTens rpy3oBMKa, UCMonb3ys Npu aTOM pacno3HaBaHWe reo3oHbl Ans
npubLITUA rPy30BMKa Ha pabodee MecTo, YTODLI OTCNexuMBaTe BCe AeWCTBUS B LMPPOBOM BUAE U YNPOCTUTL
HOPMAaTUBHYHK OTYETHOCTb W AOKYMEHTaUM0. 3TO YNpoLaeT MOHUTOPWHT FPY30BMKOB U MOBLIWAET 3cheKTrB-
HOCTbL Ons NoApAaYMKOB, a Takke obecneymBaeT NpeumMyLLecTBa UM POBLIX BECOBLIX TANIOHOB AMs1 areHTCTB
(cm. [5]).
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Bubnuorpadcun

HauuoHanbHas cTpaterns pasBuUTUS WUCKYCCTBEHHOrO WHTennekta Ha nepuog o 2030 r. (yTBepxaeHa Ykazom
Mpe3angeHTa Poccuiickon ®enepaumm 10 oktadpa 2019 r. Ne 490)

Lallement D. Bulldozer: an automatic self-driven large scale DTM extraction method from digital surface model /
D. Lallement, P. Lassalle, Y. Ott, R. Demortier., J. Delvit // The Int. Archives of the Photogrammetry, Remote Sensing
and Spatial Information Sciences. — 2022. — vol. XLIII-B2-2022

Hirayama M. Artificial intelligence in path planning for autonomous bulldozers: comparison with manual operation /
M. Hirayama, J. Guivant, J. Katupitiya, and M. Whitty // Int. Journal of Innovative Computing, Information and
Control. — 2019. — Ne 3, vol. 15. — pp. 825—844

Hirayama M. Path planning for autonomous bulldozers / Masami Hirayama, Jose Guivant, Jayantha Katupitiyaa, and
Mark Whitty // Mechatronics. — 2019. — Ne 58. — pp. 20—38
Leica Geosystems: Intelligent solutions for heavy construction. Switzerland: 2023
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