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1 Oo0aacTb npumeHneHus

1.1.Hactosuii  oTpacneBo  JOPOKHBIA ~ METOMMYECKHH  TOKYMEHT
«MeToauuecKue PEKOMEHALMH 110 U3MEPEHHUIO AedopMaliuii 3eMISTHOTO TIOJIOTHA
ABTOMOOMIIBHEIX JIOPOT ¢ TIPHMEHECHHEM HPHHLHUIOB WHKIMHOMETPHN» (Iajiee -
METOAUYECKUIT JOKYMEHT) SIBIISIETCA IOKYMEHTOM PEKOMEHATENILHOTO XapakTepa.

1.2. MeTonuueckuii JOKYMEHT HOATOTOBJIEH Ul OOECIICUEHUs] NIPOBEACHUS
TEOTEXHNYECKOTO MOHATOPHHTA (M3MEPEHAS AehopMantiii 3eMIISTHOTO MOJIOTHA) Ha
aBTOMOOWJIBHBIX JIOpOrax OOILIEro MoJb30BaHus (eaepaTbHOT0, PETHOHANBHOTO U
MECTHOTO 3HAYEHMSL.

1.3 . Hacrosmmuii METOIUUECKU NOKYMEHT PEKOMEHIYETCS TPHUMEHSTH s
OpraHM3aIMi TEOTEXHNUSCKOTO MOHUTOPHHTA (HaOmroaeHnH 3a aedopMariusaMi)
3EeMJISIHOTO TIOJI0THA aBTOMOOMIIEHEIX J0POr Ipy CTPOUTCIILCTBE, PCKOHCTPYKIUH,
KaImuTaJbHOM PEMOHTE M SKCIUTyaTalluu.

1.4.J]IokyMEHT  pPEKOMEHAOBaH K  INPUMEHEHUIO  U3bICKATENILCKUMM,
HOPOCKTHBIMH, CTPOMUTE/IBHBIMU M SKCIUTYaTHPYIOIMMH OPTaHU3aMsIMHA, & TaKKe
TOCYAAPCTBCHHBIMH  WCIIOJIHUTEIEHEIMA — OPTaHAMH ~ YIIPABJICHHA JTOPOXKHBIM

XO3AHCTBOM.

2 HopmaTuBHBIE CCBLIKH

B wnacrosmem OJIM ucnonb30BaHBI HOPMATHUBHBEIE CCBHUIKM HA CIIEAYIOLINE
JOKYMEHTEL

Texandecknii  permameHT  TamokeHHoro  corwsa  «be3omacHOCTH
aBTroMoOmIBHEIX gopor» (TP TC 014/2011)

T'OCT 24846-2012 MexrocyJapcTBEHHbIH cTaHaapT. ['pyHTHL. MeToms
n3MepeHns aedopMaliiii OCHOBAHUI 31aHUI H COOPYXKEHUIH

F'OCT P 54362-2011 HarmoHaneHslit craHpapr. ['eodusnueckue
WCCIIE/IOBAHNS CKBAXKUH. TePMHUHBI H ONPENETIECHAS

I'OCT 8.417-2002. MexrocyaapcTBeHHBI crangapr. I'ocynapcreeHHas

cucTeMa oOecreYeHU eHHCTRA I/I?:MepeHI/Iﬁ. EnuHune BenmmuuH
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I'OCT P 8.674-2009 T'ocynapcTBeHHasi cuctemMa OOECIICUCHHS €IMHCTBA

m3mepenuit (I'CH). O6mue TpeOoBaHus K CPEACTBAM M3MEPEHUN M TEXHUYESCKHAM
CHCTEMaM U YCTPOMCTBAM € M3MEPUTEIBHBIMU (PYHKIUSAMHU

I'OCT 22.2.04-2012 be3omacHOCTp B  YPE3BBIYAWHBIX CHUTYAIIMSIX.
TexHoreHHele aBapuy U karacTpodel. MeTponoruyeckoe oOecriedeHne KOHTPOJIs
COCTOSIHMSI CIIOXKHBIX TEXHUYECKUX CUCTEM. OCHOBHBIE NIOJIOXKEHUS U ITPaBUIa

CI1 22.13330.2016 OcHoBaHus 31aHUI u COOPYIKEHUH.
Axrtyamu3zupoBanHas penakuus CHull 2.02.01-83*

CIT 305.1325800.2017 3pmamus u coopyxeHus. lIpaBuna mnpoBeaeHus

re0TEXHUYECKOTO MOHUTOPUHTA TIPH CTPOUTENHCTBE

MU 2091-90. Pexkomenparms. ['ocygapcTBeHHas cucreMa OOecTedYeHUs

enrHCTBa u3Mepennid. M3mepenus ¢usndeckux BenwunH. OOmue TpedoBanus

ITpuwmedanune - Ilpu noap30BaHUE HACTOSIIMMH PEKOMEHTALMSIMHU LEIECO0OPA3HO
NPOBEPUTh  ACHCTBUE CCBUIOYHBIX CTaHZAPTOB (CBOJOB MpAaBHI H/WIM  KIacCH(UKATOPOB) B
HHGOPMALIMOHHOM CHCTEME OOIIETO IMONB30BaHHS — Ha OQUIMANIBPHOM caiite (eaepanpHOrO oprana
HCIIOTHUTEIBHOH BIACTH B cepe CTaHAAPTH3ALMH B CeTH MHTEpHET MM IO €XKErOAHO H3AaBACMOMY
urpopMannoHHOMy ykaszatento «HarmoHaIbHbIe CTaHAAPTED), KOTOPHIi OIMyOIHKOBAH MO COCTOSHHIO HA
1 sHBaps TEKYLICTO roJa W IO BBHIYCKAM CKEMECAIHO H3JaBAEMOro HHGOPMALWMOHHOTO yKasaTels
"Harpionanpabie crapmapter’ 3a Tekymuid rox. Eciu saMeHeH CCUIOYHBIH CTaHAAPT (HOKYMEHT), Ha
KOTOPBIN JaHA HEJATHPOBAHHASI CCHIIKA, TO PEKOMEHAYETCS HCIIOJIb30BaTh JEHCTBYIOIIYIO BEPCHIO 3TOTO
craHgapra (JOKYMEHTa) C YYETOM BCEX BHECCHHBIX B JAaHHYIO BEPCHIO H3MeHeHui. Ecnm sameneH
CCBUIOYHBIA CTaHAAPT (ZOKYMEHT), HA KOTOPBIM JaHAa AATHPOBAHHAA CCHUIKA, TO PCKOMCHAYETCS
HCIONB30BaTh BEPCHIO STOrO CTaHAapTa (JOKYMEHTA) C YKA3aHHBIM BBIIIE TOAOM YTBEPIKACHHS
(npurstus). Eciiu mocne yTBEpKACHHS HACTOAMICIO CTAHAAPTA B CCBUIOUHBIN CTaHAAPT (ZOKYMCHT), HA
KOTOPBIA JaHa JaTHPOBAaHHAS CCBUIKA, BHCCCHO HM3MCHCHHC, 3aTPArHBAIOIIEE IOJOXKCHHE JAHHOTO
JOKYMCHTA, TO A3TO MOJIOKCHHC PCKOMCHAYCTCS NPHUMCHATh Oc3 ydeTa AAaHHOTO H3MeHeHus. Ecim
CCBUIOYHBIA CTaHAAPT (JOKYMEHT) OTMCHEH O¢3 3aMCHBI, TO MOJOXKEHHE, B KOTOPOM JaHA CCBUIKA HA
HETO, PEKOMEHAYETCS MPUMEHSATD B YACTH, HE 3aTPAruBAOINECH 3Ty CCBLIKY.

3 TepmMuHbl, onpene/ieHAs U COKPAIICHAS
B nactosmem O/IM mpuUMEHSIOTCS CIEAYIONIME TEPMUHBL ¢ COOTBETCTBYIOLIMMU

ONpEENCHUSIMU:

3.1 akcesiepomerp: I[Ipubop, wu3MEpsONWMI NPOCKLMIO  KaXKYIIErOCs
YCKOpEHHS (Pa3HOCTH ~ MEKAYy  HMCTHHHBIM  yCKOpeHHeM  o0beKkra W
rpaBUTAllMOHHBIM yCKOpeHHeM). Kak mpaBmiio, akcenepoMeTp MNpPEACTAaBISCT

c000i1 YyBCTBUTEIBHYIO MACCy, 3aKPEIVIEHHYIO HA YIIPYTOM nojaBece. OTKIOHEHHUE
5
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MAacChl OT €€ IEPBOHAYATILHOTO TIOJI0KEHUS IPH HATMYUN KXKYIIErOCs YCKOPEHU

HECET UH(OPMALIHIIO O BETMYHHE 3TOTO YCKOPCHHS.

3.2 0e3omacHOe CTPOUTeNbLCTBO (OKcmayarammsi): CocTosHue, TIpH
KOTOPOM OTCYTCTBYET HEJOIYCTHMBIH PUCK, CBS3aHHBIN ¢ MPUYMHEHHEM Bpena
SKM3HU MM 3/I0POBBIO IpaxkaaH (Y4aCcTHUKOB JOPOJKHOTO ABIXKEHUS, PAOOTHHKOB
CTPOUTENBHBIX OPTaHU3aWH, TOPOKHBIX CIYKO0 H T. [, ), TOCY/JapCTBEHHOMY W/HJIH
MYHUIUIIQIEHOMY UMYIIECTBY H T. A.

3.3 reorexnnyeckuii MonuTopuHr: KoMiuiekc pabor, OCHOBaHHBI Ha
HATYPHBIX HaOIIOJCHUSAX 3a NOBEJCHMEM KOHCTPYKLHMI BHOBb BO3BOAUMOTO HITH
PEKOHCTPYHUPYEMOTO COOPY>KEHHs, €r0 OCHOBAHHs, B T. Y. TPYHTOBOTO MAacCHBa,
OKPY’KAroIIero (BMEINAMOINETO) COOPY)KCHWE, M KOHCTPYKIWH COOpYy:KeHumit
OKpY>KaromIeH 3aCTPONKH.

3.4 reone3nvecKHii MOHUTOPHHAT: MHOTOTpaHHas  aBTOMAaTW3HpOBaHHAs
cucTeMa HaOMIOOEHHS 3a OOBEKTaMH CTPOHMTENBCTBA, POMBILUIEHHBIMU
COOPY)KCHHSIMH,  OOBEKTaMM  WH(QPACTPYKTyppl HW TJ. B mepBywo
o4epesib, Fe0Je3NUECKU MOHUTOPHHT MO3BONSET OTCIEXKUBATh AedopManud W
OTKJIOHEHUs. OT HOPMBI B IIPOLECCE CTPOUTENBCTBA 3JaHHH, AOPOr, TOHHENEH,
CO3JIaHWs HHYKCHEPHBIX COOPYIKEHHUI (MOCTOB, 1aM0), pa3pabOTKH KaphepoB.

3.5 ropu3oHTAJIbHOE @epeMelneHue rpyHra: CIOBHI TPyHTa B IIEJIOM,
TIPOHCXOIAIAH TTOJ] TeHCTBHEM CABHUTAIONIAX CHI M APYTHX (aKTOpOB.

3.6 pepopmannsi: M3MeHEHUE MNOJNOMKEHMA IPYHTOB HIM KOHCTPYKLHMA,
OTIpeIICNIACMOS 1O BEPTHKAJIGHBIM W TOPH3OHTAJIBGHBIM IEPEMCIICHUSM B
CPaBHEHUH C IEPBOHAYAILHBIM TTOJOXKEHUEM.

3.7 uHKJIHHOMeTpHUs: V3MepeHne 36HUTHOTO YITia U a3UMYyTa CKBAKWHEI B
byaxmm ee rny6uHel. ([IpuMeyaHue - MCCIEA0BAHUS BBIIOMHSIOT MATHUTHBIMH
UHKIMHOMETpaMH B  HEOOCAKECHHBIX CKBRKMHAX M TMPOCKOIMYECCKUMH
HHKJIMHOMETPAMH B HEOOCAKEHHBIX W 00CKCHHBIX CKBAKIHAX).

3.8 unkaunomerp: Ilpubop, mnpenHAa3HAUYEHHBIH OIS W3MEPEHMS YIiia

HAKJIOHA Pa3MIHBIX OOBEKTOB OTHOCHTENBPHO TPAaBUTALMOHHOIO MONS 3EMITH.
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IloMaMO COGCTBEHHO BENWYMHBI YINIA HAKIOHA, MOXET M3MEPATECA  €T0

HalpaBJIeHUE - A3UMYT.

3.9 HtHKJIHHOMETpUST  CKBaxHH: Meron  onpefecieHuss  OCHOBHBIX
napameTpoB (yrja M as|uMyTa), XapaKTEpH3YIOIMX HCKPUBICHHE OYyPOBBIX
CKBKWUH, KOHTPOJHMPYEMbl HWHKIMHOMETPAMH C LEJIbI0 MOCTPOCHUA €&
(baKTHYECKIX KOOPIUHAT.

3.10 uaknuHOMeTpHUeckuii  3oma:  CurapooOpaszHas MeTaMyeckas
Kancyjla ¢ pOJIMKaMM WM cala3KaMu, CHAa0XKCHHAs JAaT4YMKaMM yIJla HAKJIOHA
(akcenepoMeTpaMu, THPOCKONMYECKUMH, MATHUTHBIMH U JPYTUMU JATYAKAMM ).

3.11 yakanHOrpamMma: IIpoeKknus OCH CKBaKMHBI HA TOPU3OHTAIBLHYIO
MJIOCKOCTB, a Takke MPOQHIN ceBEp-10T U 3anajf-BocToK. [TpH H3MEPEHHSX 0CaoK
OHA IIPOCIUPYETCS Ha BEPTUKAIBHYIO ILIOCKOCTb.

3.12 u3smepuTeabHbIii  KaHaa: CnenuManbHO — yIOXEHHas Tpyba B
OCHOBaHMH HACBIIM IIPU €r0 BO3BEACHUU, IPEAHA3HAUCHHAS Ul U3MEPEHUs Yepe3
He€ 0CaIK{ HACHIIM C IIPUMEHEHHUEM HHKITMHOMETPA.

3.13 morpemrHocTh M3MepeHuii: OTKJIOHEHHE pe3ysibTaTa U3MEPEHHS OT
UCTUHHOIO 3HAYCHUS N3MEPIEMON BENMHYUHEL

3.14 penep: 3HaK, KOTOpBHIH HAXOOUTCA B ONPEAECNEHHOH TOYKE 3EMHOMI
MOBEPXHOCTH € U3BECTHOM abCOIOTHO# BBICOTOM.

3.15 penep rpyHTOBBI#i: ['eofe3nueckuil 3HaK, ONMparoluiica Ha cnaboe
OCHOBaHME HAChIIK U MEHSAIOLIMI CBOE TOJIOYKEHUE BCIIEACTBHE OCAKH, IIPOCAMKH,
MOABEMA, CABUTA, KPEHA H T.IL.

3.16 c1a0blie rpyHTBI: CBSI3HBIE TPYHTHI, IMEKOLINE TPOYHOCTE HA C/IBUT B
VCIIOBHSIX IIPAPOAHOTO 3aJIETaHWS IPU MCIBITAHHKA NPHOOPOM BpAIIATENHHOTO
cpesza menee 0,075 Mlla, yaenbHOE CONPOTUBICHUE CTATHYECKOMY 30HIMPOBAHUIO
KOHyCcOM C yriiom nipH Bepimae = 30° menee 0,02 MITa uan Moaysb ocajku TpH
Harpyske 0,25 MITa 6onee 50 Mm/M (Moayib redopmammu Hinke 5 MI1a).

3.17 TounocTs HM3MepeHmii: XapakTepuCTUKAa W3MEPEHUIl, OTpakaromas
611M30CTh K NCTUHHOMY 3HAYEHUIO.

3.18 UK - NHKJIMHOMETPHUIECKUIT N3MEPUTENBHBIA KaHAI
7
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4 OO0mue MoJI0KEHH

4.1TIpu CTPOHMTENBCTBE ABTOMOOWIBHBIX [OpOr HA CnabbIX TIpyHTax,
cormacHo M5 «[locoOust TO TNPOCKTMPOBAHHIO  3EMJITHOTO  TOJIOTHA
aBTOMOOWMNBHBIX  JIOPOT Ha clalbIX rpyHTax», TpeOyercs opraHu3arus
HNOCTOSIHHOIO KOHTPOJIsi (FEOMOHUTOPHHTA) 32 OCaIKaMH ¢J1aboro OCHOBaHHS [3].

4.2 PekoMeHAaMy 1O OpraHu3allil W TPOBEAEHHIO HaOMIOMCHH 3a
ocajKamMi C1aboro OCHOBAHHS 3EMIITHOrO IOJNIOTHA JOJDKHBI COOTBETCTBOBATH
TpeOOBaHUAM OCHOBHBIX PETJIAMEHTHPYIOIINX HOKYMEHTOB PD 110 0becreueHnio
6€30MaCHOCTH CTPOUTENILCTBA U JaNbHEHIIEH SKCIUTyaTallHi 3EMIITHOTO TOJIOTHA
asroMo0mnbHbIx gopor (COCT 22.2.04-2012, CIT 22.13330.2011, TP TC
014/2011).

4.3 Ilensto mposeaeHus HaOmoneHui (MOHMTOPUHTA) 33 OCaIKaMH ciaboro
TPYHTOBOrO OCHOBaHMs SBJAETCA obecledeHne Oe30MacHOTO CTPOHTENBCTBA H
JanbHEHInas DJKCIUTyaTalds aBTOMOOWIIBHBIX JIOPOT W JIOPOXKHBIX OOBEKTOB,
MTPHJIETAIOIINX K HEH.

4.4 TlpoBeeHEe MOHMTOPUHra C€j1abOr0 TPYHTOBOrO OCHOBAaHMS HACBINM
OpeIyCMaTpUBAcTCs IPH  pa3pabOTKE IMPOCKTHOM  JOKyMeHTauuu. Jlns
OpraHu3alMy W TPOBCICHHS MOHWTOPUHIA MOTYT MPUBIICKATHCS HAYIHBIC WM
CIEIMATM3UPOBAHHBIC OPraHU3alMK, UMEIOLIHIE COOTBETCTBYIOLIEE 000pyAOBaHe

U CIICLIAATUCTOB.
4.5 Ilporpamma TEOTEXHUYECKOTO MOHHTOPHHTA pazpabarbsIBacTCst

opraHu3aruei, Npou3BoAAIIell JaHHBIE paOoThl, COINIACOBBIBACTCA I'eHEepalbHBIM
MIPOCKTHPOBIIMKOM M YTBEPXKIAETCA 3aKa3uukoM [3];
4.6 B nporpamMMe re0TeEXHUYECKOTO MOHHTOPHHTA, TOMHMO 00X
JTAHHBIX, COJIEPYKATCS Pa3lesibl, ONUCHIBAIOLINE:
- BUBI padoT;
- METOJMKY W TIOPSAAOK TIPOBEJCHHUS T€OTEXHUYECKUX PaloT;
- OePHOAMYHOCTH MPOBEACHIS TEOTEXHHIECKUX padoT;
- TaHHBIE JUTS OLPEACIICHHS HECYILEH CIIOCOOHOCTH COOPY KEHHUS
(pacuerHble, KPUTHUCCKHE U T.I1.), HEOOXOAUMBIE JJIsl MPOBECHHUS CPABHEHUS C
TIOJTyYEHHBIMH PE3YJIbTaTaMU MHKIMHOMETPHIECKHX M3MEPCHHIA;

- TpeboBaHus IO MHPOPMUPOBAHUIO 3aKa3UMKa O MOIYyYCHHBIX PE3YNbTaTax;
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- TpeCoBanus 0 opMaTy NaHHEIX;

- TpCGOBaHI/IH TI0 MECTY U CPOKaM XpaHCHHS MOJTYUCHHBIX JaHHBIX.

4.7 OCHOBHBIMH 3a7a49aMi MOHUTOPUHTA ABJIsrOTCS [1]:

- HEeJIONyIIeHHe Upe3MEPHOro Harpy>KeHus c1adoro OCHOBAHUS,

- OTCJIEKMBAHUE COOMIOACHUS PEXKUMA OTCHINKH HACHIITH,

- YCTaHOBJICHHE OKOHYAHMs MEPUOJA OKMIAHUS IS OTCHIKU CJIEAYIOLIETO
CJI0S;

- OMpeZieNieHne X0Ja KOHCOINAAIME TPYHTOB ¢1ad0ro OCHOBAHMS,

- OTCJICJKUBAHME MOMCEHTA BCTYIUICHUA OCaJAOK B ,E[OHyCTI/IMBIf/i HHTCPBAJ,
KOTZa MO’KHO HaYMHAThH YCTPOHCTBO AOPOXKHON OJIEK/IBI M YKIAAKy acanibra,

- CPaBHEHHE UMEIOIINXCS 0CAJI0K C PACUETHBIMH OCaIKaAMU;

- OTCJICJ)KUBAHUC CMCLLleﬂl/lﬁ OTKOCOB HACBINU WX TPUJICTAIOIINX CKIIOHOB,

- oOHapy>KEeHUE CIIOJI3aHUM U CIUTBIBOB IPHIIIETAIONINX K IOPOTe TEPPUTOPHIA;

- oOHapy>xeHHE KpUBOIl OOPYLICHUS B CYLIECTBYIOMUX HOPOSKHBIX HACKHITISX
HJIA OTKOCAaX BBEICMOK;,

- COCTaBJICHHE PEKOMEHJAIMI 10 PEMOHTY M JANBHEHINEH 3kcIuryaTtaumu
y4acTKa A0POTH.

4.8 T'eoTexHUYECKIH MOHUTOPHHT 3€MJITHOTO TIOJIOTHA HA CJ1a00M I'PYHTOBOM
OCHOBAHWH PCKOMCHAYCTCA BBINIOJIHATE B MNCPUOA CTPOHUTCIIBCTBA W JAJICC HE
MEHEee OJHOro pasza B IOJ ¢ MOMEHTAa BBOJA €r0 B JKCIUTyaTauuio (HAYaTBHBINH
MepHo FKcIuTyaranum) [3].

4.9 B cny4ae, €M 0CaJKH OCHOBAHUS HE TPEBBIIAIOT JOMYCTUMBIX BEJTMYHH
(20MM/ron), HAOMIOAEHU MOTYT MPEKPaIlaThCs, 3 OCHOBAHUE MOXKET CUUTATHCS
CTaOMIM3UPOBAHHBIM (KOHCONMMANPOBAHHEIM) [3];

4.10 TIpr OTCYTCTBHM CTaOWMITM3ALHM KOHTPOJMPYEMBIX MapaMeTpoB MOCHE
HAYaIbHOTO dTana JKCIUTyaTallMi, TeOTeXHUYECKUi MOHUTOPUHI PEKOMEHAYETCS

[IPOJJICBATb.
4.11 B Hacrosimee BpeMsi H3MEPEHHs 0Ca0K CJ1ad0ro TPYHTOBOTO OCHOBAHHS

TMPOU3BOAATC HWHXKCHEPHO-T€OACIUICCKUM METOAOM Ha6JHOIleHl/lﬂ o 0Caa04YHBIM

MapKaM, KOTOpbie YCTAHABIHBAIOTCA B HAYANBHBIA MEPUOJ OTCHIIKM HACHITH

(pucyHok 1).

9

Pazpaborano OOO "T'EO-ITPOEKT" WWW.geoproject-group.com



O4M 218.5.015-2019
4.12 HabntogeHnss no 0Cafo4yHbIM MapkKam BeayTCs A0 OKOH4YaTe/bHOW

KOHCONMAALMM CNnaboro OCHOBaHWA. [/ CHATUS OAHOTO MOMepeyHrKa TpebyeTcs
3 IpyHTOBbLIX pernepa - ABa N0 GPOBKAaM HacbiNuW, a TPETWIA MocepeayHe HacbInu
(pucyHoK 2). OHM ycTaHaBIMBAKOTCSA 4epe3 Kaxkable 50 METpOB Ha BCHO A/MHY

Yy4dacTKa CO cnabbiM OCHOBaHMEM, C MCNO/b30BaHNEM OTMETOK OMNOPHbIX Penepos.

PucyHok 1- OcafoyHasa mapka

4.13 CbeMKka OTMETOK MO TFPYHTOBbIM perepaM BefdeTcs C YCTaHOB/IEHHOW
NepuoagnYHOCTLI0. [N CbeMKM MPUMEHAETCA HUBENNP HE HUXe 2-ro Knacca
TOYHOCTMU.

4.14 B cny4ae, €CM re0TEXHUYECKNA MOHWUTOPUHI BbIMOMHAETCS Ha 3Tane
CTPOUTENLCTBA aBTOMOOWNLHOW A0poru, NeprofuMYHOCTb HabNAeHWA cnegyet
yBA3bIBaTb C rPatMKoM MPoBefeHNs CTPOUTE/IbHO-MOHTaXHbIX paboT.

4.15 B oTAenbHbIX cnyyadax ans M3MEpPeHUs 0CafloK M CABWUIOB OTAENbHbIX
4acTeil COOPYXXEHWA Ha CnabblX OCHOBAaHUSX, MPUMEHSAIOTCA WHKIUHOMETPbI,
TEH30METPbI, TEH30METPUYECKME aHKEPHbIE AaTYUKK CUNbI U T.4,
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ocafouHas

PucyHok 2 - PaccTaHOBKAa O0CafjOuHbIX MapoK [/l CHSTWS OfHOrO
nonepevHrKa

5 MeTtoa 1 uenn NMHKNMHOMeTPUYECKUX M3Mep6Hl/II7I

5.1. VHKNWHOMETPUS  (MIN MHKIMHOMETPUYECKNE U3MEPEHNS) - OAUH U3
METOOB  reou3NYecKnx UCCMeoBaHUMA  CKBaXWH, KOTOPbLIA  MOCTOSHHO
MCMONb3YeTCs NPY NONCKaX W pa3Befike MECTOPOXAEHWUIA NONEe3HbIX CKOMAaeMbIX C
nomoubto 6ypeHus. CornacHo FOCT P 54362 MHKIMHOMETPUS - 3TO U3MEPEHUe
3eHWTHOrO Yrna u asMMyTa CKBaXWHbl B (DYHKUWWU ee rnybuHbl. (MpumMevaHune -
UCCNeA0BaHNS BbINOMHAT MArHUTHBIMW WHKIVHOMETPaMU B HeO0BCaXKeHHbIX
CKBOKMHAX W TUPOCKOMUYECKUMWN WHKIMHOMETPaMU B  HEOOCaKEeHHbIX U
06CaXXEHHBIX CKBXUHAX).

5.2. Llenbio MHKIMHOMETPUYECKUX WUCCNef0BaHUI SBNSETCA OnpefenieHune
MPOCTPAHCTBEHHOIO  MOJIOXKEHWS1  CTBOMA OYypOBOM  CKBaXWHbI,  KOTOPOE,
BCNeACTBME pAfa MNPUYUMH, BCErfja OTK/IOHAETCA OT MPOEKTHOrO MOMOXEHMA.
WIHKNMHOMETpUYECKNE U3MEPEHMA 3eM/IAHOr0 MOA0THA aBTOMOGWAbHBIX [OPOr
MPON3BOAATCA C LIEMbI0 OMNpefenieHns ero ropu3oHTaslbHbIX W BEPTUKabHbIX
Jehopmaumii.

5.3. VHKNVHOMETPUYECKME W3MEPEHUS TMPOBOAAT OTHOCUTE/IBHO YCTbA
CKB@XWHbI, Onpefenss Tpu napametpa: rAyouHy MO OCWU  CKBaXWHbI, Yron
OTKNOHEHNS! CTBOMIA CKB&XWHbl OT BepTUKanM (3eHUTHbIA yron 0) v asumyT
(pucyHOK 3). N3mepeHuna BedyT C MOMOLLbIO MHKIMHOMETPOB PasnNMyHOro Tumna -
MarHUTHbIX, 3N1EKTPUYECKMX, (OTOrpadnyecknx v rMpoCKONUYECKMX.
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5.4, WHKAMHOMETPUYECKNIA MeTOZ, M3MEpPEHWIA OCHOBaH Ha WCCNefoBaHUN

M3MEHEHN A NPUPALLEHWIA YTNI0B OTK/IOHEHUS OT BEPTUKaIM U TFOPU3OHTaNMN Ha
6a3MCHOM PacCTOAHUM AaTymKa-30HAa. Mpu ropu3oHTaNbHOM WM BEPTUKANbHOM
CMELLEHNN UHKINHOMETPUYECKWIA 30HL PerucTpupyet W3MeHeHve npupalLeHunii
YIN0B OTKNOHEHUS OT BepTMKaNM WM TOPU3OHTANM Ha CBOEM 6a3nCHOM
paccTofHWM, T.e. W3MepseTcs MpupalleHne YraoB HakaoHa no  raybuHe
rpyHTOBOro maccusa. VHTerpupys (yHKUWUIO M3MEPEeHHbIX YIN0B 30HAA, MOXHO
noNy4YnTb (PYHKLMIO FOPU3OHTa/IbHbIX (BEpTUKa/bHbIX) MepemeLLeHnii maccusa
rpyHTa no rnybuHe. O6Waf BeNUYMHA T[OPU3OHTANbHBIX (BEPTUKA/IbHbIX)
CMELLEHWI BbIUMCNAETCA CYMMUPOBaHWEM MPUPALLIEHWIA N0 /INHE CKBaXUHbI Ha
aTanax npousBoAUMbIX U3MepeHuit [7].

5.5. O6paboTKa [JaHHbIX FOPU3OHTaNILHOrO (BEPTUKANbHOIO) CMeLleHus
rPYHTOBOrO MaccuBa Mo ryb6uHe BbINOMHAETCA C y4eTOM BCEX MOMPaBOYHbIX
KO3()(hMUNEHTOB Ha MOCTOSIHHblE MPM6OpPa, KOTOPbIE BK/KOYEHbI B CreunanbHyHo
nporpaMmy kamepasnbHON 06paboTKu AaHHbIX.

PrcyHOK 3 - MprHUMNuanbHasi CXema MHKIMHOMETPUYECKUX U3MEPEeHUiA npu

6ypeHnn CKBaXXMH
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5.6.J115 M3MEPEHUI CMELICHUM CKJIOHOB H OTKOCOB, OCaJ0K T'PYHTOBOTO
OCHOBaHWs HACHIMK ABTOMOOWJIBHBIX JIOPOT IPUMEHSIOTCA KakK CTallMOHAPHBIE
(I[J'[H MOCTOB, IIOATIOPHBIX CTCH U T.]:[.), TaK W TIOPTAaTUBHBLIC UHKIMHOMCETPUYCCKUE

KOMILJICKTHBI.

6 IIpuGops! H 0GopyrOBaHHe A1 HHKIHHOMETPUYECKHX H3MepeHHii

Aedopmanmii 3eMISHOTO NOJIOTHA ABTOMOOHIBHBIX 10POT

6.1.MHK1MHOMETp IpeAHA3HAYeH I W3MEPEHHs YITIOB HAKIOHA B 2-X
B3aMMHO NEPIECHAUKYJISPHEIX MIOCKOCTIX (puc. 4). OH MOKeT ObITh UCIIOIB30BAH
KaK aBTOHOMHBEI M3MEpUTENb, TaK M B COCTaBE CHCTEM ABTOMATHUECKOTO
KOHTPOIS ¥ YOPABICHUS (NAaTYMKOB HA OCHOBE TexHoiormit MEMS
microelectromechanical Systems-MHUKPO3JIEKTPOMEXAHUIECKHX CHCTEM).
VHKIMHOMETPBI BBITYCKAIOTCS OJHOOCHBIC, JBYX M TPEXOCHBIC, AHAIOTOBHIC WIIHA
uu@possie. B 3aBHCHMOCTH OT YCITOBHI, OHM MOTYT IIPUMEHSTBCS Kak OTIACIBHBIC
yCTpOHCTBA (HAmpUMep, Kak AATYMKM HAKIOHA Ha OalllHEe), TAK U B COCTaBe
TPYIIBI OTHOPOIHBIX JATYMKOB [3].

6.2.ln1 OpOBEACHWS M3MEPEHHH B  CKBOKMHAX  HHKIMHOMETPHI
pasMemarTcs B CHCUMAIbHBIE  30HABL.  MHKIMHOMETpHYeCKHH  30HI
(w3MepUTENbHbIH MORYIE - U1 CTAMOHAPHEIX HHKJIMHOMETPOB) M3TOTABIIHBACTCS
u3 Hepkaperomiedt cranmu mHoi 500 u 1000 MM, muamerpom 30-100 MM, BHYTpH
KOTOPOTO HAXOAWTCS OAMH WM fABa JaT4YMKa yria HakioHa. OH Te€pMETHYHO
3aKPBEIBAETCA, YTO TApaHTUPYET CTAOMIBHOCTH PaCOThl M THAPOU3OINALHIO HA
JIATENBHBIA CPOK JKCITyaTanyn. J{jis HampapieHus MO W3MEpHTENbHOH TpyOe
30H] ¢ 000X KOHIIOB UMEET ABE Maphl MOJIPY>KHHEHHBIX KoNecukoB. OHU MOTYT
BXOJUTh KaK B MOPTATHUBHBIA KOMIUIEKT, TaK M B CTALIOHAPHBIC M3MEPUTENBHBIE

CHUCTEMBI (PUCYHOK 4).
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a)

PucyHoK 4 - IHKNMHOMeTprYeckune 30HAbI (), OTAeNbHbIE MHKAMHOMETPLI (6)

6.3. CTaumoHapHble  CUCTEMbI VHK/IMHOMETPUYECKNX M3MEpPEHWIA
paspabatblBalOTCA N0 WHAMBUAYaNbHOMY NPOEKTY, B 3aBUCHMOCTM OT OObeKTa U
BbIMOHAEMbIX 3a/au.

6.4. [MopTaTMBHbLIA KOMMNAEKT ANA WHKAUHOMETPUYECKUX W3MEPEHWUA C
PYYHbIM CUMTbIBAHWEM [aHHbIX MPUMEHSETCA L1 MEePUOSUYECKUX WN3MEPEeHWii
JethopmMaunii rpyHTOBBIX OCHOBAaHWIA PasNMYHbLIX COOPYXeHWA (PUCYHOK 5). OH
COCTOMT U3 KabeflbHOW KaTyLIKU CO BCTPOEHHbLIM 6/I0KOM Mnepefayn AaHHbIX (1),
n3MepsatoLLero npnbopa - 30HA4a C MHKIMHOMETPOM (2), ynpaBnstoLero kabens ¢
mapkepamun (3), cumTbiBarOLWEro ycTpoicTea (4), KabenbHOro 3axuma (3aTBopa)
(5) unu 3axBata AN KpenneHus kabens B Bufe Wkusa (6).

6.5. B COBPEMEHHbIX BEpPCUAX WHKIMHOMETPOB MNepefaya [faHHbIX
OCYLLECTBNSAETCA Ha MOGW/bHbLIN TenedoH Ha 6aze OC Android ¢ 6ecipoBOAHbIM

nHTepgeiicom Bluetooth kak npu6op oTcyeTa.
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PUCYHOK 5 - MOpTaTUBHbIA MHKAMHOMETPUYECKMIA U3MEPUTENbHBIA KOMMIEKT

6.6.4nA Npon3BOACTBA WUHKNMHOMETPUYECKNX M3MepeHuin
rOpPWU30HTaNbHbIX CMELLEHWA (FPYHTOBOrO MaccyBa, MOAMOPHbIX CTeH WAn
OTKOCOB) 6YpATCA cneuunanbHble U3MepuTe/bHble CKBaXWHbI. OHW 060pyayroTCS
COeAVHEHHbIMUA MeXAy CO000 NnacTMKOBbIMU TpybaMu CO  cneyuanbHbIMU
HanpasnsloWYMY  Nasamy, 00pasys BepTUKa/ibHYO WAW  FOPU3OHTANIbHYIO
WHKVHOMETPUYECKYHO N3MEPUTENIbHYIO TPAEKTOPUIO (PUCYHOK 6).

6.7. [na npaBuMbHOTO MO3NLMOHMPOBAHUA 30HAA WHKIMHOMETPa Mpu
M3MEPEHNAX, C BHYTPEHHel CTOPOHbI TPY6bl MMEKTCA HampasfsloLimMe nasbl, Mo
KOTOPbIM MepeMeLLlaeTcs 30HL WHKAMHOMETpa C MOMOLLbIO POMUKOB. YeTbipe
NPOLO/bHLIX BHYTPEHHUX HaNpaBnAOLWMX Masa pacnonoXxeHbl nog yrnom 90°,
4TOObl W3MEPeHWs 30HAOM BbIMOAHANINCE BO B3aUMHO  MEPNEHAUKYNAPHBIX
nnockoctax. CTaHAapTHbIA AWanasoH BHYTPEHHWX AWAMEeTPOB HanpaBAstoLLMX
Tpy6 cocTaBnseT 45-85 mm.

6.8. Tpybbl COEAMHAIOTCA Mexgy coboii MydTamy UK CKpennswoTcs
YeTbIpbMs 3aK/MenkaMnm Ha Kaxpgoi Tpyb6e. lMeped coefuHeHMeM ceKuuid Tpy6
NPON3BOANTCH TrepMeTW3aums CTbIKOB, COEAWMHWUTENbHbIX MYy(T W 3apaHee

YCTaHOBJ/IEHHbIX 3aK/NENOK.
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6.9.Mpu ycTaHOBKe HWXHWI KOHEL, KOMOHHbI 3aKPbIBAETCs 3ar/yLUKoi,

HanpaB/stOLLME KaHABKM CTPOTO OPUEHTUPYIOTCS MO HamnpaB/eHUO tor-cesep,

3anaf-BOCTOK (M1 B CTOPOHY MpeAnonaraeMoii CABMKKN).

a) 1-Tpyb6a, 2-coeguHUTeNbHan MyhTa, 3-3arnyLuKka 6) KofioHHa B c6ope
PucyHok 6 - CocCTaBHble 4aCTW W YCTPOWCTBO WHKIMHOMETPUYECKOI

CKBa)>KMHbI

6.10. ins obecneyeHns nepefauv fedopmaLyii KOHTPONMPYEMOIA cpeabl K
HanpaBNSAIOLLEN NHKIMHOMETPUYECKOI Tpybe, 3a30p MEXAY CTEHKON CKBaXXMHbI 1
BHELUHEe/ MOBEPXHOCTbI0  TPybbl  [JOMKEH ObiTb  MOAHOCTbIO  3amofHeH
crneuuanbHbIM - COCTaBOM.  ®U3MKO-MeXaHWYECKMe CBOMCTBA AaHHOIO COCTaBa
(nocne ero TBepAeHWs) AO/MKHbI MaKCMMa/lbHO COOTBETCTBOBAaTb CBOCTBaM
OKpY>KatoLLieli KOHTPONMPYEMOIA cpefbl.

6.11. [ns 3anonHEHMs 3a30pPOB PEKOMEHAYETCA MCMOMb30BaTh LEEMEHTHbIE,
LLEMEHTHO-0EHTOHNTOBLIE BOAHbIE pPacTBOpPbl. KOHKPETHbIA CcocTaB pacTeopa
OMpefenstoT Ha OCHOBaHMM VIMEIOLLErocs OMbiTa M UCXOAS M3 KOHKPETHbIX
ycnoBuii 0bbekTa. [ob6aBneHne B CMeCb GEHTOHMTA NMPOBOAAT C Lie/Ibl0 CHMKEHUS

ceaiMeHTalnn rotoBoro pacrteopa Ha MpPOTAXEHNW BPEMEHW €ro 3akadmBaHWUA B
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CKBKHUHY. JIOMyCcKaeTCs MCIOIB30BAHNE 30761 YHOCA B KauecTBEe HEHTPabHOTO
3ATOJIHUTEJIS.
6.12.110 OKOHYAHHK MOHTA)KA W3MEPUTEILHON KOJIOHHBI YCTAHABIIABACTCS

BCPXHSAA 3arjiymika ¢ 3aMKOM 1 HAHOCUTCS e€ l'lOpHI[KOBBIVI HOMED.

7 PCKOMEHHaH“I/I K MPOBEJICHUIO nsMepeHuﬁ

7.1 VIHKIMHOMETPUYECKHE ~ M3MEPEHHs  JIOJKHBL  COOTBETCTBOBATH
TpeOOBaHUAM K MX MPOBEACHUIO, YCTAHOBICHHBIX pekoMenaarwsMu MU 2091-90.
I'maBHOE ycnoBue - obecrneyuTh TPeOyeMyl TOUYHOCTH M3MEPEHWN B JaHHOM
ciyqae.

7.2.Pe3ynbrarThl U3MEPEHUN NOIKHBI BBIPAKATHCA B CAMHUIAX BEJIMUMH,
cootBeTcTBytoluX TpedoBanusm 'OCT 8.417-2002.

7.3.M3MepuTenbHas  CUCTEMa, TEXHUUYECKUE CPEACTBA M3MEPEHUA H
yCcTpoiicTBa AOJKHE cooTBeTCTBOBaTH TpeboBanusm [ OCT P 8.674-2009.

7.4 VI3MepeHdsl  JO/DKHBL  BHINONHATHCA — NpuOopamMy, HMEIOINUMH
3aPETUCTPUPOBAHHBINA THI CPEACTBA U3MEPEHHUS U JIEHCTBYOILYIO IIOBEPKY. 30HMIBI
MOPTATHBHBIX VHKJIHTHOMETPUYECKUX KOMILJIEKTOB JIOJKHBI UMETH
MEXIOBEPOUHEIH HHTEpBa He Oosiee 1 roaa;

7.5.UHKIIMHOMETPUYECKHE U3MEPEHUST PEKOMEHAYETCS PErNaMEHTUPOBATh
COOTBETCTBYIOIUMH METOAUKAMH UX BBINOTHCHUS,

7.6.ITporpamma MPOBEACHHS TEOMOHHUTOPHHTA, odopmiieHne
TEXHUYECKOTO 3aiaHus, 00paboTka pe3ylbTaToB W BbIAA4a OTYETOB 3aKA3YUKY
JOIbKHA cooTBeTcTBOBaTh TpeboBanusam ['OCT 24845-2012 u CIT 12.13330.2016;

7.771lpu NJaHUPOBAaHMH H3MEPEHUI HEOOXOAUMO MPOAHAIU3MPOBATH
[IPaBWIBHOCTh IIOCTAHOBKU H3MEPHTENBHON 3a/1aull, YCTAHOBUTH TPeOOBAHUS K
TIOTPEIIHOCTH U3MEPEHUH, YUCITy M3MEPECHUI, KBaau(pUKaul oneparopa, Gopme
IPeACTABICHUS PE3yibTATOB HM3MEPEHUH U IPEAyCMOTPETh MEPOIPUSTHS,
obecreunBatoiie ux BhmoaHeHue. OHU JOKHBI COOTBETCTBOBATH TPEOOBAHUAM
MU 2091-90;

7.8.]In W3MEpeHWs BEIWYUH TOPU3OHTAJBHBIX CMEIICHHH (CIBHUra)
17
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OTKOCOB M OCAJI0K OCHOBAHMS HACHINU IIPUMEHSIOTCS MHKIMHOMETPHI, UMEIOTITHE
TOYHOCTb m3MepeHus He MeHee 0,01rpagyc. COBUTH OTKOCOB M3MEPSIOTCS ABYX
WK TPEXOCEBBIMU MHKIMHOMETPAMH, & OCAJKH OJHO, ABYX HJIH TPEXOCCBBIMH.

7.9 . VlHknuHOMeTprUecKas Tpyoa (M3MepUTENbHBIN KaHa u3 TpyO) Jo/mKHA
obecnieuuBath CBOOOAHBIA MPOXOA HHKJIMHOMETPA BHIODAHHON MOIETH BHYTPH
TPYOBl U HWMETh BO3MOXHOCTH OECIPENSTCTBCHHOTO M3BJICYCHUS W3 HEE HpH
JHOOBIX H3MEHEHMSIX T€OMETPUH TPYOBI,

7.10.KnuHOMETprYecKas TpyOa mocie MpoBEACHUS H3MEPEHHH A0/KHA
3aKPLIBATHCS 3aryLUKOM A HOAAEPXKAHUS YMCTOTHI BHYTPH TPYOBI, UTOOBI
00ecTIeUnTh OECTIPENITCTBEHHBI MPOXOA KOJIECHKOB 30HIA MO KAHABKAM MPH
M3MEPEHUSX,

7.11.MecTa pacnonoKeHus: HHKIMHOMETPUYECKUX TPYO U U3MEPUTEIbHBIX

KaHaJI0B JOJDKHBI OBITH OTpaKACHBI AJIs o0eCIeYCHHS X COXPaHHOCTH.

8 IlepHoaM4HOCTH H TOYHOCTH HHKJIHHOMETPHYCCKUX H3MepeHuii

Aedopmanmii 3eMJISTHOT0 0JI0THA ABTOMOOHIBHBIX J0POT

8.1.0pranu3anyss W TPOBEACHHE HHKIMHOMETPUUECKAX HM3MCPECHHIA
nedopManuii 3eMJISHOTO TIOJIOTHA 3aBHCAT OT MECTa PACIONOXKEHHS OOBEKTa,
TpeOyeMoif  4acTOTBI ~ MPOBEACHWS  HM3MEPEHHH,  CIOKHOCTH  YydYacTka,
KIMMAaTHYECKUX YCIOBUI U MPounx oOCTOATENLCTB. KICX0As U3 HUX COCTaBiieTcs
IIPOrpaMMa IIPOBEACHUS TEOMOHUTOPHHTA K YTBEPXKAACTCS 3aKa3UUKOM.

8.2. Monutopunar aedopMaiuii CieayeT MPOBOAUTH B TEUCHHE BCETO
MEPUOAA CTPOUTENBCTRA, & B OTACTIBHBIX CIyYasX U B MEPUOJ IKCIUTyaTalluu, A0
CTa0MNU3alMl  COCTOSHUSI 3E€MJISIHOrO — ITIOJIOTHA.  3JHAaudeHWe  jeopMarimii
INPUHUMAETCA MO PacyeTy, HOPMAaTHUBHBIM JOKYMEHTaM MM YCTAHABIUBAETCS
IIPOEKTHOH WM 3KCILTyaTHPYIOIel opraHu3anyeil ¢ BKIIOUEHUEM B TEXHUYIECKOE
33JaHKE U IPOrpaMMy MOHHUTOPHHTA.

8.3.Tlo BpeMeHH TIPOBEACHHS WHKIMHOMETPHYCCKUE M3MEPEHUS ACNATCS

Ha TOCTOSTHHBIE (HEMPEPBIBHEIE), IEPUONYECKHIE U PA3OBEIE.
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8.4 TlocTosAHHBIE H3MEPEHUS TIPEyCMATPUBAIOTCS HAa 00BEKTAaX, UMEIOLITHX

BBICOKHMI YPOBEHb OTBETCTBEHHOCTH, MITH TIOJIBEP)KCHHEIX OTTACHBIM TIPUPOAHBIM K
TEXHOTEHHBEIM BO3JCHCTBUAM. [Ipu 3TOM crocobe yCTpauBalOTCS MOCTOSHHBIE
TIYHKTHl HAOMIOACHWS C 3aJIOOKEHHON B HUX ammaparypoif, KOTopas TOCTOSHHO
HaxXOAUTCSI B pabodeM COCTOSHUM.

8.5.Ilepuopndeckne MHKIMHOMETPIYECKAE M3MEPEHNS OPraHU30BEIBAIOTCS
Ha Tex OOBEKTaX WIM YydyacTKax, rae Aedopmaunuu HMMEIT OOJBIION CPOK
peammzaliii U He TPeOYIOT MOCTOSHHOTO HabmroneHus. K HUM OTHOCSATCS
3eMIISTHOE TIOJIOTHO aBTOMOOMIIBHBIX U XKENE3HbIX JOPOr Ha MOMMEHHBIX YYacTKax,
HACHITIA HA CJTA00M IPYHTOBOM OCHOBAHHW, OTKOCH BRICOKHAX HACKHITIEH W TITyOOKIX
BBIEMOK, KOHYCHI MOCTOB ¥ TIOZXOZBI K HHM, TOMPOKOHCTPYKIWH, MOMITOPHBIC
CTEHBI, OTPAKICHUS KOTIOBAHOB, YKPEUTEIbHBIE COOPYKeHHs U T.1. 3mepeHns
MOTYT MPOU3BOJMUTHCA KaK C MPUMEHEHHEM BPEMCHHO 3aJIOXKCHHOM Ha yJacTKe
IPYNIbl AATYAKOB, TAK M ¢ NPHUMECHEHHEM IOPTATUBHBIX MHKIMHOMETPHYECKHX
KOMTIJICKTOB MPH TTAHOBBIX H3MEPEHHUSX.

8.6.Pa3oBble WHKJIMHOMETPUYECKME M3MEPEHHs MPOMU3BOAATCS UL
OTHENBHBIX OOBEKTOB TMPHU HEOOXOAMMOCTH YTOYHEHHS €r0 OTKJIOHEHHS OT
38JaHHOTO TOJIOKEHHUS. [IpH 3TOM MOXKET MCHONB30BATHCA ONWH MITH HECKOJIBKO
puOOPOB OJJHOBPEMEHHO.

8.7.COop u 00paboTka modyueHHO#H uMHGOPMALUK MHKIMHOMETPUYECKUX
U3MEPEHUM MOXKET NPOU3BOJUTHCS aBTOMATU3UPOBAHHEIM M Pa3/ic/IbHBIM
cniocobamu. Ilpy aBTOMATHM3MPOBAHHOM CMOCO0E MPUMEHSIOTCA NEPEAaroLue
yCTpOiicTBa OT 3aJI0)KEHHBIX Ha 00BEKTE JATYUKOB B LIEHTP aBTOMATU3MPOBAaHHOH
00paboTKM ¥ aHajw3a, KOTOPEI BemeT HaONFOJCHWE 32 JAHHBIMH OOBEKTAMH
HEIIPEPBIBHO.

8.8.IIpu pazmensHOM crioco0e cOOp AaHHBIX MPOWU3BOAMTCS HA MECTE C
3I0JKEHHBIX PAHEe MyHKTOB H3MEPEHUM WX IIPU HENOCPEACTBEHHOM M3MEPEHUH.
HaneHeftmrass o0paboTka TaHHBIX MPOM3BOAUTCS TNOCIAE WX TOIyYCHHS B

KaMEPATbHEIX YCIIOBHSX WK Ha MECTE ¢ [IPUMEHEHUEM HOYTOYKA.
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8.9.MHKnmHOMETpHYECKHE U3MEPEHHS AedopMarivii 3eMIISTHOTO TOIOTHA

aBTOMOOMIIBHBIX ~JOPOT OTHOCATCS K KOCBEHHBIM METOJaM ONpEIC/eHHs
napamerpa M3MEpeHHs, T.K. IPH W3MEPEHMH TOPU3OHTAJBHBIX U BEPTHKAIBHBIX
CMELIEHUH 3€MIISHOTO TOJIOTHA U3MEPSIIOTCS YIIIBI HAKJIOHA H3MEPUTENILHOMN OcH, a
BEJINYMHA CMEIUCHUS H3MEPUTENLHOH OCH ONpEACNsSeTcs MaTeMaTHuecKu, B
MWLIAMETPAX.

8.10.Cornacno tabmuue 2 'OCT 24846, 3eMIsHBIE COOPY>KEHHUS OTHECEHBI
k IV kjmaccy TOYHOCTH W3MEpEHMid, TIA€ JOMYCKAaeMble HOTPEIIHOCTH
BEPTUKAJIBLHBIX EpeMelieHHH cocTaBaoT 10 MM, a TOPU3OHTANIBHBIE 15 MM.

8.11.ToyHocTh  HM3MEPEHHMH  BEPTHKAIBHBIX W TOPH30HTAIBHBIX
gedopmanuit MpH  MHKIMHOMETPUUECKUX M3MEPEHHSX 3EMJISSHOrO IOJOTHA

cieayer onpeaessaTs no Tabmuue 1 [2].

Tabnuna 1 TOYHOCTHBIE XapaKTEPUCTHKK CKBAXKMHHBIX HHKITHHOMETPOB

3HaucHUE MapaMeTpa
IMapametp BepTvmanLHHﬁ|ropH30HTanLHHﬁ
HHKIMHOMETP| MHKJIMHOMETD
[TopratuBHbId [TOYHOCTL U3MEPUTENBLHOTO 30HAa| +0,05 % U3MEpPUTENBHOTO
nuarazona (+0,26 MM/M a1t
Jmarnazona +30°)
[ToBTOpPsIEMOCTD pe3ynbTaroB|  +2 MM +10 MM
m3mepernii npoduns amuHOH 30
M (IPY HEM3MEHHOM IOJIOJKEHHUH]

Tun
HUHKJIUHOMETPA

MHKITMHOMETPHUECKOH
CKBAXXUHBI)
CraroHapHLIA IoBTOPAEMOCTE pe3yabTaroB|  +2 MM +2 MM
M3MepeHuil LIETTOYKH]
M3MEPUTENBHBIX MoayicH|

CTAI[HOHAPHOTO  WHKJIMHOMETPA,
M3MEpUTENbHBIM auanazon +10°,
[paccTosTHAE MEXIY MOIYIISIMH - 2
M (P HEU3MEHHOM IIOJI0>KEHHH

MHKJIMHOMETPUYECKOH

CKB&)KHHBIL)
lTopratuBHELl [Pa3Huua B pe3ybTarax| +0,1 MM/M
I48 M3MEpEHNH,  BBIIOJHEHHBIX  C

CTallMOHAPHBIM [BpEMEHHBIM HHTEpBaJioM 24 |
(Mp¥  OOMHAKOBBIX  YCJIOBHSX]
[u3mMepenus)
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8.12. [na nonyyeHus TpebyemMoil TOUHOCTU N3MEPEHWIA C NCMO/b30BaHUEM

NOPTaTUBHbIX CKBaXXNHHbIX WHK/IMHOMETPOB, HeO6XO,IJ|I/IMO obecneynTb
NOBTOPAEMOCTb onpefeneHna nonoXKeHnsa 30HAa B OTAENIbHbIX U3MEPUTENbHbIX

LpKnax 5 mm.

9 VIHK/IMHOMETPUYECKME U3MEPEHNSI TOPU3OHTA/TbHbIX
CMeLLEHNIA

9.1. VIHKIMHOMETPUYECKME U3MEPEHUS TOPU3OHTANbHBIX CMELLEHMIA
npeAHa3HayeHbl 418 ONpeaeneHns CMeLLeHNiA 0TKOCOB HacbImneii 1 BbIEMOK,
OMOJI3HEBbIX CK/IOHOB, KOHYCOB MOCTOB 1 T.[i. OHW NPOM3BOAATCS C NPUMEHEHUEM
LMPOBBIX BEPTUKAIbHBIX ABYX WM TPEXOCHBIX UHKIMHOMETPOB.

9.2. CyTb MeTOAa COCTOMT B TOM, YTO CMelleHMe FpyHTOBOro Maccvsa
MPUBOANT K U3MEHEHMIO YTNIOBOTO MOJIOXEHUS KOMIOHHbI M3 UHK/IMHOMETPUYECKUX

pr6 3aN0XKeHHble B Hero WHKNUHOMETpUYeckmne AaTynKn nnn

WHKMHOMETPUYECKNA  30HA4  PEruCTpUpYIOT  BEIMMWMHY — 3TUX  W3MEHEeHWiA
(pucyHok 7).
PucyHok 7 - TonoxeHWe MHKIMHOMETPUYECKO TpyObl C faTumKamn [0 U

nocse CABUra rpyHTOBOr0 Maccuea
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9.3. I u3MepeHuil FOPU30HTAIBHBIX CMEIICHUNH OTKOCOB WIIM CKIOHOB

060py,[[yIOTCH CHICIHAIIEHBIC M3MCPUTCIIBHBIC CKBAXKWHBI Ha ONMPEACTICHHBIX
TOYKaAX.

9.4. Konan4ecTBO M MecTa CKBAKHH, NMEPHOAUYHOCTh M3MEPEHWI W CPOKHA
HaOJIOACHUS ONpPEAENAIOTCS IIPH  COCTABACHHH MPOrpaMMbl HPOBEACHUS
T€OMOHUTOPHUHIA.

9.5. CxBaxuHbl OypaTcs HIDKE OXKMAAEMOT0 PaCHOIOKEHHUS MOBEPXHOCTH
CKONBXKEHUST U O0OpPYAYIOTCS HMHKIMHOMETPUUECKAMHU TpyOamu, CiIyXalnuMu
OCBIO TOH MOBEPXHOCTH, OTKJIOHEHHS KOTOPOH M3MEPET MHKIMHOMETD, 4 TAKKE
00eCcIeUnBAOIUMY  3AIIUTY UL M3MEPUTEIBHOIO HpuOOpa WIM TIpYMNnbl
mpuOOpoB (PUCYHOK 8).

9.6. Ilocne o0OycTpoiicTBA CKBAXKUHBI BBHIMOIHSIOTCS IEPBOHAYANILHBIC
3amepbl. MI3MepUTENBHEIA 30H, ¢ KOJIECHKAMH BCTABIISCTCS B MPOTUBOIIOI0XKHEIC
na3bl TPYOBbl M OMyCKAEeTCsl IO HU3a CKBOKMHBL VI3MEPEHHS MPOM3BOJATCS MyTEM
MOIIArOBOrO TOAHATHA 30HJA 10 HANPABISIOIMM Ia3aM BHYTPH CKBAKUHBL C
OJHOBPEMEHHBIM 3aMEPOM OTKJIOHCHHSI UHKJIMHOMETPA OT BEPTUKAIM TI0 JBYM
OCSIM.

9.7. MOOWNBHBI ~ PETMCTPATOpP  AKTHUBUPYET W MPUHAMAET  TI0
G6ecnpoBomHOMy — Bluetooth-kanany  usmepenuss MEMS-gatunkoB  30HIA
UHKIMHOMETpa. [locneayiolmiee COXpaHEHHE pE3YAbTAarOB W3MEPEHHH, WX
nepBU4Has o0paboTka M BU3yanu3alHs OCYLICCTBIIIOTCA C  MOMOILBIO
YCTAHOBJIEHHOTO HA PETHCTPATOpPe MPOrpamMMHOro odecneueHus. [lepeMeincHue
30HAa npoucxoaut ¢ ImaroM 0,5 M, KOTOpbid obecreunBaeTcs 3a CYeT
HOOYEPeTHON (PUKCAUME LUIMHAPUYECKUX CTAILHBIX MapKEPOB, 3aKPETUICHHBIX

Ha ka0ese B crequanbHOM KaOenbHOM 3aTBOPE HABEPXY CKBAKHHEI.
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PucyHok 8 - N3mepeHue ropmsoHTanbHbIX CMeLLLEHI/II7I FPYHTOBOIro mMaccuea

nopTaTUBHbIM NHK/TMHOMETPUNYECKNM N3MEPUTENbHBIM KOMMN/JIEKTOM

9.8. ®uKcauua v fanbHeluniA aHanu3 MHGHoOPMaLMK O TEKYLLEM YT/10BOM
MONOXEHUN [aTYMKOB, BXOAAWMX B efMHbIA MaccuB OT BepTMKanu, MO3BONSAET
PEKOHCTPYMPOBaTb CYLLECTBYIOWYIO HAa [JaHHbIi MOMEHT (hopMy TpaekTopuu
KOHTPOMbHON  CKB&XWHbI.  [lyTeM  cpaBHEHWS  MOMAYYEHHbIX [aHHbIX C
npeablgywumMm, OnpefenseTca Hanuyuve fedopMaunii M OLeHMBaKOTCA KX
KOMIMYEeCTBEHHbIE XapaKTePUCTMKK, BKNIOYaA BENNUMHY U Hanpas/ieHne casura no
BCeW rTy6nHE CKBaXKMHbI.

9.9. Mo faHHbIM 3aMepoB CTPOUTCA MaH (MHKNAUMHOTPamMMa), T.e. NMPoeKLma
OCW CKB&XMWHbI Ha rOPW30HTANIbHYIO MOCKOCTb, & TaKXKe NPoduan CeBep-tor u
3anaj-BOCTOK.

9.10.Mocne npoBedeHWs MNEPUOAWNYECKMX  W3MEPEHWIA C  MOMOLLbIO
LM(POBOro BEPTUKANBbHOIO WHK/MHOMETPA CPaBHMBAKOTCHA MOC/EL0BaTe/IbHO
MONyYeHHble  MPOMPUAN  UHKIMHOMETPUYECKOW  CKBaXMHbI.  [pu  3TOM,
onpegenserca rnybuHa, HanpasneHWe, BeIMYMHA W CKOPOCTb FOPU3OHTaNbHOIO

CMeLLEHNA KOHTPOTIMPYEMOro rpyHTOBOIro Maccusa Unm CTPOUTENNbHOIO obbekTa.
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9.11.B KayecTBe penepHOW TOYKWU, OTHOCUTENbHO KOTOPOI OCYyLLeCcTBAseTCA

pacyeT CMeLWEeHNN N3MEPUTENbHbLIX TOUEK B nNpodune, 4OMNYCKaeTcs UCMNOAb30BaTh
HUXXHIOK U3MEPSEMYHO TOUKY B CKBaXWHe WM BepX HanpaBnstouwei Tpyobl. Ans
N3MepeHns abCoMOTHbLIX MepeMeLLEHNIT HEOBX0AMMO MEPUOLUYECKN ONpPeLensiTh
KOOpPAUHATbl BEPXHEW TOYKU C MPUMEHEHUEM Te0Ae3NUYECKUX MEeTO40B KOHTPOSNS
[2].

9.12.Ha o06bekTax C BbICOKUM YPOBHEM OTBETCTBEHHOCTU CKBa>KWHbI
obopyaytoTca Habopom (MaccMBOM) TPEXKOOPAMHATHbIX MUKPOMeEXaHWYeCcKux
(akcenepoMeTpMYeCcKMX) AATYMKOB HaK/IOHa, COEAMHEHHbLIX B O6LLYIO LLeNOYKy C

(hMKCMPOBaHHbLIM LLIArOM Ha MOCTOSAHHOW OCHOBe (PUCYHOK 9).

1-paaTunky, 06bEANHEHHBIE B LieMb; 2-UHKNMHOMETPUYECKas Tpyba; 3- 610K cbopa u
nepefiaun fiaHHbIX; 4- NOBEPXHOCTL 0BPYLLIEHNS; 5 -OTKOC; 6-aHKep

PucyHok 9 - CxemayCTaHOBKM AaTYMKOB NPV aBTOMATU3MPOBAHHOM

MOHUTOPWUHTIE ONO0J13HEBbLIX OTKOCOB

9.13.4ns o6ecneyeHns TOYHOCTU (MKCAL MM FTOPU3OHTaNbHbIX CMELLEeHNI Ha
[He CKBaXWHbl HWXHWIA KOHeL, MaccuMBa LAaTUYMKOB (PUKCUMPYeTCA aHKepoM unun
6eTOHHON  npobkoi.  lMepejaya  faHHbIX  MPOM3BOAWUTCA  HEMPEepbIBHO
aBTOMaTMYeCKol CMCTEMO B MOHUTOPWMHIOBbIN LEHTP, FAe NPpon3BOANTCA cHOp K
06paboTKa NONYUYEHHbIX faHHbIX OT 06bEKTOB HabNOLEHWIA.

9.14.Mpn nepuofnyecKUX HabMOAEHUAX TakXe MOryT MNPUMEHATLCA
CKBaXWHbI, 0060pY/l0BaHHbIE MaccuMBaMu WHK/IWHOMETPOB, KOTOpPble MOryT

HaxoAWUTbLCA TaM MOCTOSHHO, WAW BBOAMTLCS TOSIbKO BO Bpems u3MmepeHuid. Mpu
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TakoM cnocobe W3MepeHWn cOOpP [JaHHbIX C NpU6GOPOB MNPOM3BOAWTCA NpU
HEnocpeacTBeHHOM NOAKNKYEHUN K HUM yCTpOI7ICTB3. ana  CYMUTbIBaHUA W©
HaKOM/MeHNs JaHHbIX B py4HOM pexume [6].

9.15.MaccuB VHKNMHOMETPUYECKMX AaTHUKOB MOXET BbINOMHATLCSA B BUAE
COeAMHEHHBbIX MeXay co60li 30H40B 1AM B hopme rMOKol CO0PKM B PE3NHOBOM

onnetke (pucyHok 10).

PucyHok 10 - MaccuB WMHKIMHOMETPUYECKNX AATUMKOB B (pOopMe FMGKOiA

cbopku

9.16.Pe3ynbTaTbl M3MepeHWin nocne 06paboTKM 0OpPMAAOTCS B BUfe
rpatMKoB, MOKa3blBalOLLNX COCTOSIHWE MaccuBa B HACTOsLLEE BPEMS U AVHAMUKY

N3MEHEHWIA C Hayana NPoBeJeHUs reOMOHUTOPUHIa (PUCYHOK 11).
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PucyHok 11 - PesynbTaTbl U3MepeHWs CNOM3aHMsA CKIOHa MO OCW 3anaj-

BOCTOK

10 MNHKNMHOMETpUYeCKune n3MepeHusa BepTUKa/bHbIX

fgedopmaumini (0cagoK) rPyHTOBOrO OCHOBAHMST HacbIny

10.1 V3mepeHne 0CafoOK HacbiMM  SBASETCA Of4HOM W3 OCHOBHbIX 3ajad
NPOBeLEHNA re0TEXHNYECKOr0 MOHUTOPUHIA 3eM/ISHOMO MOI0THA aBTOMOBWU/TbHBIX
Jopor.

10.2 BO3MOXHOCTb U3MepPeHnst 0CafOK METOLOM WHKAMHOMETPUU COCTOUT B
TOM, UTO MPU 0Cafike OCHOBAHUS HACbINW U3MEPUTENbHbIN KaHal 13 NAacTUKOBbIX
TPy6, YNOXEHHbIN MONepeK ocu JOPOrn, N3rmbaeTcs, ocefas Ha Ty e BeMUMHY,
YTO M HacbiNb. OH MOBTOPSET MPOGM/b OCHOBaHWUA, M Kaxaas TOYKa ero ocwu
npuobpeTaeT HOBOE 3HAYEHWE Yria HakK/fOHa Ot OTHOCUTENIbHO BEKTOPA CW/bl
TshkecTn G. MpuHUMnuanbHas cxemMa M3MepeHus 0cafoK MpuBefeHa Ha PUCYHKe
12
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PucyHok 12 - Cxema n3MepeHuns ocafoK HacbiM UHKINHOMETPOM

10.3 Mpu nepemeLeHNN UHKIMHOMETPUYECKOTO 30HAA BHYTPU Tpybbl C
YCTaHOB/IEHHbIM Warom L n3mepsetca yron (4 Mexxay BeKTOpoOM cuibl Taxectn G
M OCbl0 30HAA Ha KaXAoW Touke u3MepeHus. Ons obecrneyeHus Tpebyemoli
TOYHOCTU WM3MepeHWi, AnnHa wara L fomkHa paBHATbCA [AWHE 30HAA, T.K. OT
4acTOTbl 3a4aHHbIX TOYEK 3aBUCUT TOYHOCTb U3MEPEHWIA.

104 O6opygoBaHve NS M3MEpeHWs MPUMMEHSAETCH TO XXe, 4YTO U npu
M3MEPEHNN TOPU3OHTANIbHbIX CMELLEeHWA,  HO 30HA 060pyAyeTcs O0A4HO Wan
[OBYXOCHbIM WHK/IMHOMETPOM. l3MepeHMe 0CafloK HacbiNnM NPOU3BOAUTCA C
NMPUMEHEHNEM WHKIUHOMETPUYECKOTro u3mMeputensHoro kaHana (UWK) w3
WHK/IMHOMETPUYECKUX TPY6, YMOXEHHbIX MOMepeKk OCu [OpOru B OCHOBAHWM
Hacbinu. MpuHUMNManbHas CXema opraHu3auum U3MepeHuii 0cafjok OCHOBaHWA
HacbINW C MPUMEHEHVEM UHK/TIMHOMETpPA NMPUBEJeHa Ha pucyHke 13.

10.5 Pervctpauua  AaHHbIX OT  WMHKAMHOMETpa nNpu  U3MepeHuun
OCYLLeCTBNAETCA YCTPOWCTBOM A8 CYUMTbIBAHWA [daHHbIX WAM  HOYTOYKOM,
KOTOpble UMEeOT CBOE nporpaMmMmHoe obecredyerue. Focne Kaxgoro M3MepeHuns no
MONYYEeHHbIM [JaHHbIM CTPOMTCA WHKNUHOrpamma (KpuBas), MoKasbliBaloLas

BE/IMYMHY 0CAf0K HA KaX 0N TOUYKe U3MEPUTENLHOTO KaHana.
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1- nopTaTuBHbIA WHKAMHOMETPUYECKWUIA KOMMAEKT; 2-kabenb WHKAMHOMETPa; 3-nepBOHayanbHOEe MOMNOXEHME W3MepPUTENIbHOrO KaHana; 4-
WHKANHOMETPUYECKNIA U3MEpUTENbHbIA KaHan Mocfie OCafKu Hacbinu; 5-0cagka Hackinu; 6-MHKAMHOMETP; 7 - W3MepseMmblii Yron HakioHa; 8 -
MPOTSKHON LHYP

PucyHok 13 MpuHunnuanbHaa cxema paboTbl MHKAMHOMETPUYECKOW CUCTEMbI M3MEPEHUS 0CafokK

6T02-ST0'S'8TZ WITO
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10.6 Ilpu nocremyroOmMuX H3MEPEHUSIX IPOM3BOAMTCS COIOCTABICHUE
HOJMYUCHHBIX JAHHBIX C MPeOBIAYIIMMA JaHHBIMH, OTpEICNsIeTCS BEIMUYMHA
IPHEPOCTA OCAAOK U CKOPOCTh HAKOIJICHUS HA KAKIOH TOuKe U3MEPEHUS (€CIH He
TpebyeTcs WIH HE NPEAyCMOTPEHA INPUBSA3KA M3MEPSEMBIX TOUEK K BBICOTHEIM
OTMETKaM T€0Je3MUECKOM CETH ).

10.7 B cinyyasx, korga TpeOyercs NpHUBI3KA M3MEPAEMBIX TOUYECK K
BbICOTHBIM OTMCTKaM FGOL[G?:I/I'-IGCKOf;I CETH, B KaAiCCTBC penepHoﬁ TOYKH
IIPUMEHSAETCS. OHOpa-penep, OTHOCHTENBbHO KOTOPOM OCYILECTBISIETCS pacyeT

0canok (pucyHok 15).

11 YeTpoiicTBO H3MEPHTEILHOIO KaHAJIA

11.1 Jins mpoM3BOACTBA M3MEPEHUIM BEPTUKAIbHBIX CMEILCHUH (0CAH0K)
HACHIMM MM €r0  OCHOBAHWSA,  YCTPaWBAeTCS  WHKIMHOMETPHYIECKUI
mmMeputenshblii kaHan (MHIK) [5]. On oGopynyercs U3 COCOUHEHHBIX MEKAY
co00if cHEeHANbHBEIX TPYO, 00pasys TOPU3OHTAJbHYI0 HHKIHHOMETPHYECKYIO
H3MEPUTENLHYIO TPACKTOPHMIO, MO KOTOPOM IepeMemaeTcs 30HA H H3MepserT

BEPTUKAJIBHBIC YITIBI KAKAOW TOUKH (PUCYHOK 14).
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PuUcyHoK 14 YcTpoiicTBO n3MepuTenbHOro kaHana Ha KA r. CaHKT-

MeTepbypra

112 MK MOHTVpYyeTCs U3 UHKIMHOMETPUYECKMNX TPYy6 MEeTOAOM CBapKu
NN C NMPUMEHEHNEM COEAMHUTENBbHLIX MYy(®T. OH YKnajblBaeTcs B OCHOBaHWU
HacbINy MorMepek OCU [OPOrM Ha Haya/lbHOM 3Tane CTPOWTeNbCTBa. [uameTp
Tpy6bl AOo/MmKeH obecneynBaTb CBOGOAHbIA MPOXOA M3MEpUTENbHOro npubopa
(30HA@) No Bcei AnvHe KaHana. Tpyba [O/MKHA UMETb JOCTATOYHYIO MPOYHOCTD,
4TO6bI He IOMATLCA U He CMUHATBLCA NOJ, Harpy3Koii OT Beca HacbInu.

113 Mpu  paspaboTke nporpaMMbl  NPOBEAEHUS  FEOMOHMTOPUMHIA
paccuMTbiBaeTCa He0OXOAMMOE KOMMYECTBO W3MepUTENbHbIX  KaHanos. [1o
aHalormm C yCTaHOBKOM 0OCaf0YHbIX MapOK, OHW MOFYT yCTpauBaTbCs HE pexe,
yeM Yepes Kaxkable 50Mm.

114 Ana  kaxpgoro MWK cocTaBnsieTcd cxema YKNagku, B KOTOPOW
yKa3blBaeTca NopsaKoBblii HOMepP, KOHKPETHOE MeCTO yKnagku (MUKeTax), ANHa,
BbICOTHbIE OTMETKM OMopbI-penepa (Npu ero Hannumm), LeHTp MUK c nprBsskoit K
OCW [IOpOrW, KOMMYECTBO MW3MepSeMbIX TOYEK, WHTEpBal MEXAy HUMM,
MEeCTOMO/IOXeHWE OMOPHbIX Perepos.

11.5 Anga yknagku MUK B ocHOBaHWM HacbINW MOArOTaBAMBAETCA Mosioca

LIJVIpVIHOVI 3 MeTpa, ynnoTHaeTcA W BbipaBHMBaeTcA. OCb [0Oporu 3akpennsercs
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KOJIBIIIIKOM.

11.6 TIpn MOHTaXe CTHIKOB B TPYOBI NPOAEBACTCS TPOTSHKHOW LIHYP U3
MPOYHOI0 MarepHana il NPOTATMBaHHA 30HIA ¢ HMHKIMHOMeTpoM mo MUK
KoHupl niHypa 3aKperusiloTCs Ha BXOAE M BBIXOAE W3MEPHUTENIBHOINO KaHajia BO
n30€KaHue BLITACKUBAHUS U3 HETO.

11.7 CmonTtuporannsiii UMK ¢ mpoTsHKHBIM ITHYPOM BHYTPH YKJIAABIBAETCS
Ha NOArOTOBJICHHOE OCHOBAaHWE W MPOM3BOJUTCS Pa3METKa TOYEK 3amepa, YTOoOBI
OIIPEIEIIUTH HAYAIBLHYIO TOUKY YCTAHOBKM MHKIMHOMeTpa. ITlar 3amepa Ha TpyOe
JOJDKEH COOTBETCTBOBATH JIMHE MHKIIMHOMETPUYECKOr0 30Ha. Hymepauus Touek
HAYMHAETCS CO CTOPOHBI ONOPHI-penepa (Ipy €ro HAJIMYWH).

11.8 [Tocne monTtaxka MUK 3aceimaercs rpyHToM TonmmmuOi 50 cM u
IPOU3BOAUTCS IHEpBAYHAS (ITAIOHHAA) CHEMKA WHKIMHOMETPOM C 3allUChIO
JIAHHBIX B XKypHa HaOMIOACHNH.

11.9 INocne u3MepeHuii NPOTLKHOM WHYP youpaercs: BHYTph MUK, KOHIIBI
3aKPBIBAKOTCS CMICUMATBHBIMU 3arIylIKaMl M YCTPAUBAETCsl OrPaXKJICHUE BOKPYT
0007X KOHIIOB.

11.10 TIocne yctpoiictea MMK cocraBiseTcs AKT ¢ YKa3aHHEM BCEX
[IapaMeTPOB M NOANMCHIBACTCA IPEACTABUTENSAMM 3aKa3uMKa, NOAPIAYUKA H
IIPOEKTHOM OpraHu3alui.

11.11 B cnyuasx, xorga TpeOyercs nmpusszka u3Mepsiembix Touek UMK k
BBICOTHBIM OTMETKaM IpOGWIs, HA OAHOM CTOPOHE HACHIMU YCTaHABIUBAETCS
onopa-penep B coorBeTcTBUM ¢ CII 126.13330.2017, mpunoxkenne [T «Tumsl u
KOHCTPYKIIMM 3HAKOB 3aKPEIUICHUS] OCHOBHBIX M IJIaBHBIX Pa3OMBOYHBIX OCEH,
DITyOMHHEBIX penepoBy. Omopa-nepep yeTpanBaeTcs HA PACCTOSHHUM 2-X METPOB OT
HIDKHEH TOYKHM OTKOCA HAChIIM, HA KOTOpoM (ukcupyercs oaun koner; MUK,
Croiiku permepa yCTaHABIUBAIOTCS HA PAcCTOSHUM 2 M JpYyr OT Apyra H
COEIUHSIOTC MEXKIY COOOH MIOCKOH MEpeMBIYKOH, co3aBasi POBHBIN Y4acTOK C
MTOCTOSHHBIMH BBICOTHBIMM OTMETKaMH (PUCYHOK 15).

11.12 Konen MUK 3akperuisieTcss K pernepy XOMYTaMH HE TITOTHO, YTOOBI

KOHIIBI TPyO HE ObLIM 3aKaTbl M MOTJIM CBOOOJHO IBUraThCs MPH OCAAKE HACHIIN
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BMecCTe ¢O cinadbiM ocHoBanueM. Bropoii konenr MK ocraercs He 3akperuieHHbIM,

T.K. ©3MEPEHHUS BEAyTCsI TOIBKO CO CTOPOHBI ONOPHI-Perepa.

Hacbins

7/ *penacmn HIR /maepureTsami kana1

7 I~ — — = —— ——— —— — — v — ——
j  ontopa-perep T T T T 7 casboe rpyntonoe ocnonamie - T T

Pucynok 15 - ObopynoBande H3MEPUTEILHOIO KaHalla

XovyTh aas i npotaanoil muyp ‘

11.13 Js  obecnevenust TpeOyeMOM TOYHOCTH HM3MEPEHHH  OCAIOK,
HEOOXOJMMO TEPUOAMYECKH KOHTPOJMPOBATH OTMETKY  OMOPHI-pETEpa ¢
IPEMEHEHHEM re0Je3NIeCKIX METOIOB KOHTPOJIS.

11.14 B coyuae, ecliu HM3MEPHUTEIBHBIA KaHAl HE YJIOXKEH IPH OTCHIMKE
HACBHITIA, €70 MOXXHO IIPOJIOKUTH C MIPUMEHEHHEM TOPH3OHTATBHO-HATIPABICHHOTO
Oypenuss Tmociue €€ OTChIIKA. [Ipy  3TOM, BO3MOXKHOCTbD H3MEPEHHs

ICPBOHAYAIBHBIX OCAN0K OCHOBAHHKA HACHIIN TCPACTCA.

12 Mopsizok npou3BoaACTBA U3MEPEHHIT 0CAI0OK OCHOBAHMS

HaCbIIIHA

12.1 3mepenus ocamok cinaboro rpyHTOBOIO OCHOBAHHMS HACHITA MOLYT
IIPOM3BONUTBCA Kak OTAENBHO, TAaKk M BXOAWTH B KOMIUIEKC paboT mo
TE€OMOHHTOPHHTY O0BEKTA B IIETIOM,

12.2 3Mepenns ocagoK IPOU3BOIATCS COTIACHO MPOTPaMMe IPOBCICHHS
MOHHUTOpPHHTA ¢ (HKCANHEH JAHHEIX B CIIEIHATEHOM XKYPHAJIE HaOIFOEHHH;

12.3 PaGOTH! BLIIONHSIOT ABA CIENHUANNCTA. HEKEHEP-TeODH3UK U TEXHHK.
Hnst ymobcTBa OOIIeHMsI NP NPOM3BOACTBE pPabOT OHH MOTYT CHApSIKATHCH
NOPTATHBHBIMHE PALHSMH.

12 .4 Tlo npubbiTiu Ha MecTO, OHM cHEMarOT 3aryiku ¢ MUK, nposepsiror

COCTOAHHE H3MEPHUTCIILHOIO KaHajla, OIIOPBI-perepa M COXPAaHHOCTb HPOTSKHOIO

IHYDa;
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12.5 ObopynoBanne codupaeTcs B II€Nb, IPOBEPSETCA IIENOCTHOCTD

COCIIMHEHUI ¥ TIPOU3BOIUTCS TECTUPOBAHNE MHKIMHOMETPA,

126 lo OKOHYAHHM TIPOBEPKUM PabOTOCIOCOOHOCTH — 00OPYAOBaHKS
HAYUHAIOTCS M3MEpeHHs. TEXHUK IEPEXOJUT Ha APYTYH CTOPOHY HACHIMH,
JOCTaeT NPOTSHKHOM IHYP M XKAET KOMaHIbl HiKeHepa. MkeHep npucoeauuser
K 30HOAYy kalenb KHKIMHOMETpA UM IIPOTSLKHONW IIHYD, YCTAHABIUBACT €r0 HA
HayanbHy0 TOYKy ordeta B UMK m cHumaer nepsblii oT4éTr. Ilocie 3toro no
KOMaHJIC MH)KCHEPA TEXHUK IIPOTATUBACT 30HJ IEPETSHKHBIM IIHYPOM HA
CIIENYIOILYIO TOYKY M3MEPHUTEIBHOTO KaHajla M JkaeT. Mmkenep Habmomaer Ha
9KpaHe CUUTHIBAIOLIETO YCTPOMCTRA 3a paboTON MHKIMHOMETPA 1 NIOCIE (PUKCAIN
OUEpeNHOM OTMETKM MaeT KOMaHAy TEXHHUKY IE€PETSHYTb 30H[ Ha CIEAYIOLIYIO
Touky. TakuM 06pa3om, MOCIEA0BATENPHO H3MEPSEOTCS YITIBI HAKJIOHA BCEX TOUYEK
B U3MEPHUTETIBHOM KaHaJIE, HAMEUCHHBIE B IIEPUOA YKIIAJKH.

12.7 Tlo AocTWKEHMH TOCNETHEH TOUKM, WH)KEHED W3BJIEKAET 30HI M3
U3MEPUTENFHOTO KaHaJla, OTCOSTWHSAET Kaledb WHKIMHOMETPAa M NPOTSHKHON
IHYp, NIepeBOpaYMBaET 30HI M COEIMHSET Kabenb K pa3beMy 30HIAA € APYroro
KoHIa. [IpOTSDKHOM WHYp TakkKe NPUKPEIUIETCS ¢ APYroro KOHIA, M 30HLI
nomeraercs ooparHo B TpyOy. M3amepsitoTest BCe TE JK€ TOUKH, YTO U NPH NEPBOM
IIPOXO0J€e, HO IIpH pa3BepHyTOM Ha 180° 30H1€.

12.8 Tlocne mpoBeacHHMs W3MEPEHMI METOAOM «TyAa U 0OpaTHO»
comocTaBiseTcss  WHKJIWHOrpamMma  ganHoro MWK u ompenensercs
CpemHeKBampaTduHas ommMOKka H3MepeHwi. B ciaydae, ecmw ommbka BhIIIe
gomyctumoit (Oomee wem +0,05% OT M3MEPEHHOIO DPACCTOSIHHA), H3MEPEHHSA
HOBTOPSIFOTCSL.

12.9 Ilo oxoH4aHHM M3MEpeHHit 060pynoBaHHe yorupaeTcs, a koHpl MUK

3aKPBIBAIOTCA 3arTyIIIKaMu.

13 OGpa0oTKa AAaHHBIX H3MEPEHHUSA

13.1 IlepBuuHble OaHHBIE M3MEPEHUH COXPAaHAKOTCA B CHEIUAIBHBEIX

SIIEKTPOHHBIX JKyPHATAX HAOMIONCHNUI TOPTATHBHOTO KOMIUIeKTa B (hopmate Excel
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B rpazycax U MUJUIUMETPax.
13.2 Tlony4eHHBIE JaHHBIE MOIYT 0OpalaThIBaThCA HA MECTE IPHKIIAHOMN

MPOrpaMMOil MOPTATUBHOTO HMHKIMHOMETPUYECKOTO KOMIUIEKTa, HIM MOXKHO

TepeNaBars Mo AMEKTPOHHOM 1odTe T 00pabOTKU B KAMEPATBHBIX YCIOBHSX.

13.3 Pe3ynbTarhl BRIAAIOTCS B BHIAE TAOJNWI] U WHKIMHOTPAMMEL (PUCYHOK
16).

13.4 Tlocne 00palOTKM OHM CPaBHUBAIOTCA C MEPBHYHBIMH [aHHBIMU,
OTIPENENAETCS BEMUMHA 0CAIKH HACHITK M CKOPOCTE MPUPOCTa 38 HCTEKIIHIA CPOK
[4].

13.5TIo pe3ynbTataM H3MEPEHHUI COCTAaBJISAETCS OTUYET C BBIBOJAAMH O
COCTOSIHIHM TPYHTOBOT'O OCHOBAHUS HACHLIN, O JMHAMUKE PAa3BUTHA OCAJOK, O XOJE
KOHCOJmaruy  ciabblX TPYHTOB M BO3MOXHOCTH YCTPOMCTBA JOPOXHOTO
MOKPBITHS

13.6 B ciyuae, eciau ocajsiku OOJbIE HE PACTYT WIIM MX HPUPOCT COCTABUIL
He Oonee 20 MM B ToJi, HEPUOAUYHOCTD IIPOBEACHHS U3MEPEHUH YBENIUYUBACTCS

WITH M3MEPEHNs Tipekpataiorcs Boooue [3].

BeptukanbHble nepemeuteHua, mm CksaxkmHa No2
PaccroaHue, m
15.05.2018 | 15.06.2018 | 15.07.2018 | 22.08.2018 | 14.09.2018
0 -3,06 3,08 1,34 -0,19 0,81
0,5 -3,11 3,08 1,12 0,21 0,93
1 -2,72 3,16 1,61 0,74 1,49
1,5 -2,52 3,15 1,80 1,11 1,76
2 -2,29 3,09 1,88 1,41 2,02
2,5 -2,08 3,03 2,01 1,79 2,41
3 -1,89 2,96 2,15 2,15 2,73
3,5 -1,76 2,84 2,12 2,29 2,85
4 -1,59 2,77 2,09 2,56 3,13
4,5 -1,47 2,66 2,06 2,78 3,30
5 -1,28 2,60 2,02 2,99 3,51
5,5 -1,12 2,51 1,99 3,28 3,77
6 -0,92 2,37 2,05 3,61 4,06
6,5 -0,77 2,24 2,01 3,79 4,24
7 -0,68 2,05 1,91 3,96 4,36
7,5 -0,55 1,88 1,81 4,11 4,46
8 -0,45 1,68 1,75 4,28 4,61
8,5 -0,40 1,50 1,65 4,42 4,76
9 -0,25 1,36 1,66 4,60 4,92

Pazpaborano OOO "T'EO-ITPOEKT" WWW.geoproject-group.com



O04M 218.5.015-2019

OKoHYaHue Tabnnubl

9,5
10
10,5
11
11,5
12
12,5
13
13,5
14
14,5
15
155
16
16,5
17
17,5
18
18,5
19
19,5
20
20,5

-0,71
-0,70
-0,65
-0,64
-0,66
-0,75
-0,73
-0,81
-0,81
-0,81
-0,78
-0,95
-1,02
-0,96
-0,90
-0,80
-0,75
-0,65
-0,55
-0,42
-0,29
-0,08
0,00

1,20
1,05
0,92
0,82
0,68
0,54
0,48
0,35
0,27
0,26
0,20
0,14
0,07
-0,02
-0,06
-0,03
-0,06
-0,06
-0,03
-0,05
-0,04
0,03
0,00

1,56
141
1,28
113
0,91
0,54
0,38
0,10
-0,01
-0,13
-0,20
-0,47
-0,54
-0,59
-0,57
-0,51
-0,52
-0,43
-0,35
-0,23
-0,09
0,02
0,00

4,65
4,558
4,45
4,22
391
330
2,98
2,39
2,10
1,69
1,46
0,58
022
-0,02
-0,11
-0,09
-0,13
0,00
011
-0,18
-0,10
027
0,00

4,93
4,87
4,72
4,48
4,18
3,57
3,25
2,68
2,34
1,97
1,74
0,85
0,50
0,23
0,11
0,16
0,07
0,15
0,24
0,11
-0,09
0,30
0,00

PucyHok 16 - MpumMep Tabnuubl 1 rpa@uka MHKAMHOMETPUYECKNX U3MEPEHNIA
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13.7 B oTaenbHBIX cilydasx, 1O PEeLICHUI0 3aKa3uuka, HaOIOACHHUS MOTYT
OBITH TPOJVIEHBl W B MEPHOJ SKCIUTyaTallWd, WM M3MEHEHA MEPUOANYHOCTh MX

TTPOBCACHU .
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KitroueBble c/10Ba: HachINb ABTOMOOUIIBHEIX JOPOT, re0U3HIeCKuii METO
H3MEPEHHUIT, TeOTEXHUYECKUH MOHHTOPHHT, HHKIIMHOMETP, HHKIIHHOMETPHYECKUE
W3MEPCHHS, MHKIIMHOMETPHYECKHIT I3MEPUTENBHbIN KaHAI, H3MEPEHHE

,ueQ)opMaqu/I 3EMJIAHOTO MOJIOTHA HHKITHHOMETPOM, MHKIIMHOTpaMMa.

39
Paspa6orano OOO "T'EO-ITPOEKT" WWW.geoproject-group.com


https://files.stroyinf.ru/Data2/1/4293721/4293721076.htm



