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CyllecTBYIOT pa3jIMuHble TEXHOJOTUM, KOTOPhIE MOMOTalT 00ECIEUUTh
0€30MacHyI0 SKCILTyaTallii0 aBapUUHBIX 3/1aHUi. BOT HECKOJIbKO M3 HUX:

OuneHka COCTOSHUSA 31aAHNA:

[IpoBeneHue TIIATENBHOW OLEHKHA COCTOSIHUS AaBAapUWHOTO 3JIaHUS
MO3BOJISIET BBISIBUTH MOTECHIIMAIBHBIE OMACHOCTU M MPOOJIEMbI, KOTOPhIE MOTYT
BO3HUKHYTH B MPOLECCE IKCIUTyaTAMU. JTO BKJIOYAET MPOBEPKY KOHCTPYKIUU
31aHUS, DICKTPUUYECKUX CUCTEM, BOJOCHAOKEHHUS U JPYTMX BAXKHBIX ACTIEKTOB.

YcuiieHne KOHCTPYKIUM:

B cnywae aBapuiiHOTO 37aHUSI, KOTOpO€ TpeOyeT MOTMOJHHUTEIbHON
0€30macHOCTH, MOKHO TTPOBECTH PAOOTHI MO YCHJICHUIO €T0 KOHCTPYKIIMH. DTO
MOKET BKJIIOYaTh YCTAHOBKY JOTOJIHHUTEIBHBIX OIMOp, CTSIKEK, YKPETUICHHBIX
CT€H W Jpyrux Mep Oe30MacHOCTH, YTOOBI MPENOTBPATUTh OOPYIICHHE WA
pa3pyIlieHue 31aHusl.
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ByponHBEKIIMOHHO-KOMIIEHCALIMOHHAsT CBasg - 93TO TEXHHKA, KOTOpas
UCTIONB3YETCS I YCUJICHHSI UCTOpHueckux (pyHaameHtoB. OHa BKJIIOYAET B
ce0s UCTIoJIb30BaHUE OYPOBBIX padOT M MHBEKIIUN CIIEIIHATIEHOTO COCTaBa. JTOT
TUTl CBaW TpPEIHA3HAYEH I KOMIICHCAIIMHW OCAJIKH TPYHTa W OOECIeUCHHUsI
yCTOWYMBOCTU (yHIaMEHTA.

BypOounHBLEKLMOHHbIE CBaK I’i’f:

1 Bypexue ckbaxuHs #200 1 2 3ononHexue ckBoxunbl 3 OnyckoHue b meno
C HenpepbibHoU 0dcadkou nonbiMu MeNKO3epHUCMbIM BemoHOM cbou oprokopkaca
zepremuyHbiMU wHekamu Wr-180
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TexHomorus ycrpoicTra OypOMHBEKIIMOHHBIX
cBan

PI/ICYHOK 1. BypOI/IH’beK]_II/IOHHO-KOMHGHC&HI/IOHHBIG CBanu

[lepBoHaYaJIbHO MPOU3BOJIUTCA OypEeHUE CBau, YTO IO3BOJIAET CO3JaTh
IIyCTOE€ MPOCTPAHCTBO B 3€MJIE. 3aTEM B 3Ty CBAO BIPHICKUBAETCS CIIEUATbHBIN
COCTaB, KOTOPBII MOXET ObITh COCTaBJIEH, HAlpUMEp, U3 LIEMEHTa, I'PyHTa,
Necka M KOMIIEHCUPYIOUIMX J100aBOK. OTOT COCTaB 3amoJiHSAET IyCTOe
MPOCTPAHCTBO, YKPEIUISS CBAIO M OKpykatouue QyHIaMEHTHI.

KomneHcanus ocamok mpoucXOAUT 3a CYET YIUIOTHEHHsI TPyHTa BOKPYT
CBau M CO3JaHUs AOIOJIHUTEIBHON OMIOPHOM CHIIBI. DTO MMO3BOJISIET NOJHTh WIN
YPOBHSTh UCTOpUUECKUI (DyHIAMEHT 37aHusl, MPEJOTBpaIlas ero JajbHeunIee
pa3pylLICHHUE.
[IpenmyiiecTBa MUCHOIB30BAHUS OYPOMHBEKIIMOHHBIX-KOMITEHCAIIMOHHBIX CBaii
JUTSl YCUJICHUSI UCTOPUYECKUX (DYHIAMEHTOB BKIIOUYAIOT:

1. Manoe BO3J€HCTBHE HAa OKPYXKAIOILIYI0 CPEAY U COXPAHEHHE MCTOPUYECKOU

IIEHHOCTHU 3/IaHUsl.
2. Beictpoe BbInosiHEHUE PabOT 6€3 HEOOXOAMMOCTH BPEMEHHOIO MepeMEILEHUs
JKUTenen WJIN OCTaHOBKH [IPOU3BO/JICTBA.
3. JlonroBe4yHoOCTH U HaJIE)KHOCTh dbyHnameHTa.

4. Ananranus K pa3sHbIM THUIaM TPYyHTA.
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5. Dxonomuyeckas 3(G(EKTUBHOCTh IO CpPaBHEHUIO C TPATUIMOHHBIMH
METOAaMU YKpPETUICHUS (yHIaMEHTOB.
OnmHako Tepex NPUMEHEHHWEM JIaHHOTO METoJa HEOOXOIUMO IPOBECTH
TPYHTOBBIC U T€OJOTHYECKHUE MCCIICTOBAHMS, YTOOBI ONMPEACITUTh ONTHMAIbHBIC
mapaMeTpsl CBal M COCTaBa WHBEKIMU JJIs KOHKPETHOTO MpoekTa. BakHo
OTMETUTh, YTO TMPUMEHEHHE OypOMHBEKIIMOHHO-KOMIICHCAIIMOHHOW CBaW
TpebyeT MpoeCCHOHATBHOTO MOAX0Aa M JOKHO OCYIIECTBIATHCS OMBITHBIMU
WH)XKCHEPaMU, YIUTHIBAS CICIIU(PUKY KaKIOTO KOHKPETHOTO CITydasl..

PeI‘yJIﬂprle HHCIICKIIMHN U TEXHUYECKOE OﬁCJ’ly)KI/IBaHI/Ie:

HpOBe,ZIeHI/IG PCTYIAPHBIX I/IHCHGKHI/Iﬁ H TCXHHYCCKOI'O O6CJIY)KI/IBaHI/I$I
IIOMOT'aCT BbLIABHUTL H YCTPAHUTL IIOTCHIOHAJIBHBIC HpO6JICMI>I B aBapHﬁHBIX
S3AaHUAX, IPEKAC YEM OHHU IIPUBEAYT K BO3ZHHUKHOBCHHIO aBapHﬁHBIX CI/ITyaHI/If/'I.
Takue HHCIICKOWH BKIIOYAIOT IIPOBCPKY OJJICKTPHUYCCKUX CHCTCM, CHCTCEM
HpOTI/IBOHO)KapHOﬁ 3allUTbl, CHUCTCM BCHTH/IAIMK W AOPYTHUX  BaKHBIX
KOMIIOHCHTOB 3aHH.

Jlazepnoe ckanupoBanue, win Jlupap (Light Detection and Ranging),
CTaJl0 TOMYJSAPHBIM HWHCTPYMEHTOM B TMPOIECCE PEKOHCTPYKIMH 3IaHHNA
Onarogapsi cBoed TouHocTU U 3 dexTuBHOCTH. J[aBaiiTe paccMOTpUM, KakK 3TO
paboTaeT 1 Kakue MPeuMyIIeCTBa OHO IPUHOCHUT:

Cozmanne TounHou 3D wmoxpenu: JlazepHoe CKaHMPOBAHHUE MO3BOJISIET
MOJIYYUTh TOYHYIO TPEXMEPHYIO MOJENb 3[IaHUs, YTO CYIIECTBEHHO YMPOIIAET
MpoliecC MJIAHUPOBAHUS U JAu3aiiHa PEeKOHCTPYKIHMH. OH TaKkKe MOXKET MOMOYb
BBISIBUTH  JIFOObIE KOHCTPYKTHUBHBIC MPOOJSIEMbl WM  (YHKIIMOHAJIbHBIC
HEJIOCTATKH B 3[JaHWU JI0 Hayasia padoT.
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Pucynok 2. JlazepHsblii ckaHep

DKOHOMUS BpEMCHH MU CPCACTB: Bnaroz[apﬂ TOYHOCTH JIa3CPHOI0
CKaHHUpPOBAHUA, MOXKCM 3HAYUTCIBHO COKPATHUTDH OI]II/I6KI/I, CBJA3aHHBIC C
HCBCPHBIMHN HM3MCPCHUHAMU MW YIIYIICHHBIMH ACTAJIIMU, YTO B HUTOI'C MOIKCT
IMPUBCCTH K S5dKOHOMHUHU BPCMCHHU N CHUKCHHUIO CTOUMOCTHU O6HI€FO IIPOCKTA.

MI/IHI/IMI/IBaHI/IH PHUCKOB! Ha3epHoe CKaHHUPOBAHHC oOecrneynBaeT
BO3MOXHOCTB BU3YAJIUM3UPOBATH n OLICHUTD Ppa3JINIHBIC ACIICKThI
PCKOHCTPYKIHHU 3apaHCC, 4YTO IMO3BOJIACT YMCHBIINUTL PUCKH M MMOTCHUOHWAJIBHBIC
CJIOKHOCTH BO BPCMs CTPOUTCIILCTBA.

JoxymenTtanusi: 3D-monenu, co31aHHbIE HA OCHOBE JAHHBIX U3 J1a3€PHOTO
CKAaHUPOBAHUS, MOTYT CIY>KUTh IIEHHOW JOKyMEHTaluend s Oyaymux
M3MEHECHHUM, PEMOHTA WJIN JIa)Ke BBIOOPKH ISl KOPPEKTUPOBKH JTM3alHA.

W3ydyenne wu coxpaHEHHE HCTOPUYECKOTO Hacimeaus: B ciyuae
WUCTOPUYECKUX WA KYJBTYPHBIX 3JaHHHA, JIA3€PHOE CKAHUPOBAHHUE SIBIISCTCS
0e3BpeIHbIM W TOYHBIM METOJIOM TOJyYeHUs MOAPOOHON uHMOpPMAIUU O
COCTOSIHUA

O0y4yenne nmepconaJia:

BaxxHO oOCYLIECTBIATh peryssipHoe OOydeHHE MepcoHalla, 4ToObl OHU
3HAJIM, KaKk O€30IMacCHO 3KCIUTyaTUpPOBaTh aBapHUilHbIe 3/1aHUs. DTO BKIIIOYAET
MOHUMAaHUE TMPOIEeyp dBaKyalldy, MPaBUJl MOKAPHON O€30MacHOCTH U JPYTHUX
BAKHBIX aCIIEKTOB COXPaHEHUSI OE30MTaCHOCTH.
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Hcnonb3oBaHue COBPEMEHHBIX TEXHOJIOT Ui :

CoBpeMEHHBIE TEXHOJIOTUM, TaKWe KaK CHCTeMbl MOHUTOPWHTA H
YIPABJICHHS 3JaHUEM, MOTYT TTIOMOYb B 00ECTICUCHIH 0€30MMacHOCTH aBapUHHBIX
3MaHUA. OTH CHUCTEMBI MOTYT TIPEAYINPEXAaTh OO0 OMACHBIX CHUTYyaIUsX,
KOHTPOJIUPOBATh YCIOBHUS 3/aHUS W aBTOMATUYECKH AKTUBUPOBATH CUCTEMBI
0€30IMacCHOCTH B CJIy4ae HEOOXOIUMOCTH.

Onna u3 TAKHAX TEXHOJIOTU I - CMIC
CTpyKTypupOBaHHasi CUCTEMAa MOHHUTOPUHIAa W YIPaBICHUS HWHKEHEPHBIMU
cuctemMamu 3aaHuil U coopyxkennit (CMUC) — 310 mporpaMmHo-anmnapaTHbIi
KOMIJIEKC, OCYUIECTBISIOMMUNA cOOp, 00paboTKy HH(OpMAIUU O pa3IUYHBIX
napamMeTpax COCTOSHUS CHCTEM HMH)XCHEPHO-TEXHHUECKOro 0OecreueHus
o0BbeKTa MOHUTOPUHTA c LEJIbIO CBOEBPEMEHHOIO BBISIBJICHUS
JeCTaOUIM3UPYIOMINX (PaKTOPOB, aBTOMATHU3ALUM MPOIECCOB AKCIUTyaTalluu, a
TaKXke Inepenadyn cooOuieHnid o0 yrpo3ax win (pakTax BO3HUKHOBEHHUS aBapuii
WA 4YPE3BBIYANHBIX CUTYAllMd B COOTBETCTBYIOIIME OPraHbl MOBCEIHEBHOIO
yrpasienuss PCUC — ennnHasi rocyJapcTBEHHAsl CUCTEMA MPEAYNPEKICHUS U
JUKBUJAUUHA YPE3BbIYANHBIX CHUTYallMii — [JI MPUHATHUS PEUICHUN M0 HUX
MPEYIPEKICHUIO WM JIMKBUJALNU MTOCIEACTBUN YPE3BbIYAUHBIX CUTYAIUM.

KomOuHupoBaHHbIe CBalHO IIUTHBIC (PYHAAMEHTBI

KoMOvHUpOBaHHBIM  CBAMHO-TUIMTHBIA ~ (YyHAAMEHT - 3TO  THII
dyHIaMeHTa, KOTOpbIM coueTaeT B ceOe MpeuMyIEecTBa CBAHOTO U IIUTHOTO
¢ynnamentoB. OH wucCHoib3yeTcss B TeX CiydyasX, Korja HeoOXoIuMo
o0ecneunTh YCTOWYMBOCTb M TMPOYHOCTh KOHCTPYKIMH Ha Cla0BIX WM
HEOJHOPOJHBIX IPYHTAX.

CBaliHO-TUIMTHBIN ()YHIAMEHT COCTOMT M3 CBai, KOTOPBIE IPOXOAAT Uepe3
cialble CIIOM TPYHTa M JOCTUTalOT 0oJiee MPOYHBIX CJIOEB, W IIUTHI, KOTOpas
pacripefieisieT Harpy3ky OT 37aHusi Ha cBau. CBau MOTYT OBITh 3a0MBHBIMH,
OypOBBIMU WJIA BUHTOBBIMU, B 3aBUCUMOCTH OT YCJIOBUH Ha IUIONIAJKE U
TpeOOBaHMI MMPOEKTA.

[IpeumytniecTBa KOMOMHIUPOBAHHOTO CBAMHO-TIIIUTEHOTO (hyH/IAMEHTA:

— Beicokas  yCTOWYMBOCT ¥  TPOYHOCTH HA  CIA0BIX  TPYHTax
- Bo03MOkHOCTE HCITOJIb30BAHUS Ha yJacTKax Cc YKIIOHOM
— DKOHOMHMS Ha 3eMIITHBIX paboTax Mo CPaBHEHUIO C TUIMTHBIM (DYHIaMEHTOM
oe3 cBail
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— Bo3moxHOocTs  perynmupoBanus TAOyOWHBI  CBail AN JTOCTHXKEHUS
MaKCUMaJIbHOU s heKTUBHOCTH
— BO03MOXHOCTH HCIONB30BATH PA3JIMYHBIE THUIBI CBAl B 3aBUCUMOCTH OT
TpeOOBaHUI MPOEKTa U YCIOBUI HA ydacTKe

HCI[OCTaTKI/I KOM6I/IHI/Ip0BaHHOFO CBANHO-ILIUTEHOI'O q)YHI[aMeHTa:

— bonee BpICOKasi CTOMMOCTh TIO CPABHEHUIO C JIPYTUMU TUTIaMU (DyHIaMEHTOB
— CII03KHOCTH MPOEKTUPOBAHUS 5 MOHTAaKa
— HeoOxonumocTh MCIONB30BAHUS CHEIMAIM3UPOBAHHOTO OOOPYIOBAHUS ISt
MOHTa)ka CBau

3D-neuarn:

3D-meyaTh MOXKET HCIIOIB30BATHCS JJIA CO3AAHHS HOBBIX CTPOUTEIBHBIX
MaTepUaJIOB U JIEMEHTOB, a TAKXKE JJIs1 BOCCTAHOBJICHUS CTAPBIX KOHCTPYKIIHUM.
C nomomipio 3D-nieyaté MOXHO co37aBaTh JIeTaiu Jr000i GhopMbl U pa3mepa,
YTO MO3BOJISIET 00JIEE TOYHO BOCIIPOU3BOIUTH OPUTHHAIBHBIC AJIEMEHTHI 3/1aHMUS.
Kpome Ttoro, 3D-meyaTh NO3BOJISIET 3HAYUTEIBHO COKPATUTh BpeMs Ha
CTPOUTENILCTBO U CHU3UTH 3aTPAThl HA MaTEPUAIIBI.

OnHako, clielyeT OTMETUTD, UTO 3D-TeuaTh HE SBIAETCS YHUBEPCAIbHBIM
peleHueM il BCEX BHUJOB CTPOUTEIBHBIX PAaOOT M MOXKET HMETh CBOH
orpanunuenusi. Hanpumep, ona MoxeT ObITb MeHee 3((HEeKTUBHOM Mpu padboTe ¢
TSOKEJIBIMA ~ MaTepuajlaMd WM TPU  HEOOXOJUMOCTH BBICOKOM TOYHOCTH
W3TOTOBJICHUSI eTayiei. B 11eoM, BEIOOp TEXHOJIOTUU 3aBUCUT OT KOHKPETHBIX
YCJIOBHM MPOEKTa U TPeOOBAHUMN 3aKa3uHKa.

Kpome Toro, wucnons3oBanue 3D-meuatu TpeOyeT oOmpeneaeHHbIX
HABBIKOB M OMbITa padOThl ¢ 00OPYJAOBaHUEM, MTOATOMY IEpe HadalioM padoT
HEOOXOJMMO MPOBECTH O0yueHHe nepcoHana. Takxke HEOOXOIUMO YUUTHIBAThH
BOIPOCHI IKOJIOTMUECKON O€30MacHOCTH U KOHTPOJS 3a BbIOpOCAMU BpEIHBIX
BEILECTB MPU MPOU3BOJICTBE CTPOUTEIbHBIX MATEPUATIOB.
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I

Pucynok 3. CtpoutensHsliii 3D-nipunTep

B nenom, 3D-mieuarh SIBAAETCA MEPCHEKTUBHOM TEXHOJIOTHUEH, KOTOpas
MOXET CYIIECTBEHHO TOBBICUTh A()PEKTUBHOCTh CTPOUTEIBHBIX pPAbOT H
CHU3UTh HX CTOUMOCTh. OjHaKo, [JIs YCIEIIHOIO0 MPUMEHEHUs] JTOU
TEXHOJIOTUM HEOOXOJIMMO TIIATEIbHO OIIEHHWBATh BCE BO3MOXHBIE PHUCKU U
OTpaHMYCHMS, a TaKke OO0eCleurBaTh BBICOKOE KadyeCTBO MPOU3BOIUMBIX
MAaTEPUAJIOB U KOHCTPYKIMU.
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