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MNpepgnucnoBne
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M E X O CY 4 A P CTOBEHH bl 1 C T A HOAPT

PYHTbI
MeToabl namepeHuns gedopmalmii OCHOBaHWI 30aHWNI U COOPYXEHWUN

Soils. Measuring methods of strains of structures and building bases

Jata BBefeHnsa — 2021—01—O01

1 O6nacTtb NpUMeHeHnsA

HacToswunii cTtaHaapT pacnpocTpaHseTcsl Ha TFpyHTbl BCEX BUAOB U ycTaHaBnvBaeT MeToAbl onpege-
neHuna gedgopmaynini (ocagok, ropu3oHTasIbHbIX Y BEPTUKa/IbHbIX NEepeMeL,eHnin, KPeHOB M T. N.) OCHOBaHWUN
(hyHAAMEHTOB CTPOSALWMXCSA W IKCNyaTUPYEMbIX 34aHUA U COOPYXEHUI reofe3nyecknmmn meTogamu.

2 HopmaTBHbIe CCbI/IKA

B HacTtoslem cTaHgapTe MCMnoJjib30BaHa HOpMaTUMBHAA CCbl/Ika Ha C/eAyLWniA MexXrocyapcTBeHHbIN
cTaHgapT:
FOCT 22268 leoges3nsa. TepMuHbl 1M onpeaeneHuns

MpumeyaHue — Mpu NOMb30BAHUM HACTOSILLMM CTAHAAPTOM Lief1ecoo6pasHo NPOBEpUTb AeliCTBUE CCbINIOYHBIX
CTaHAApPTOB B CETU WHTEpHET Ha omuMasibHOM calite MeXrocyAapCTBEHHOrO COBETA MO CTaH4apTM3aumu, METPOOrK
1 cepTudmkaumy (www.easc.by) uam B ykasaTensix HauyoHasIbHbIX CTaHAAPTOB, U34aBaeMbIX B rOCYAapCTBaX, YKa3aHHbIX
B NPeAMC/IOBUM, WM Ha OthULMaibHBIX caiiTax COOTBETCTBYHOLLMX HAaLMOHA/IbHBIX OPraHoB Mo cTaHaapTusauun. Ecnm Ha
CTaHAApPT JaHa HeAaTMPOBaHHAs CCbIKA, TO C/IeAyeT UCTMO/b30BaTh CTaHAAPT, AENCTBYOLWMIA HA TEKYLLMIA MOMEHT, C yue-
TOM BCEX BHECEHHbIX B HETO U3MEHEHWIA. EC/iM 3aMeHeH CCbINOYHbIA CTaHAaPT, Ha KOTOPbI faHa faTUpoBaHHAs CCblIKa,
TO c/ieflyeT MCMO/b30BaTh YKa3aHHY BEPCUIO 3TOTO CTaHAgapTa. Ecnv nocsie NpuHATUA HACTOSILLEro cTaHAapTa B CCbINoY-
Hblli CTaHAAPT, Ha KOTOPbLI faHa AATUPOBAHHAS CCblfKa, BHECEHO U3MEHEHMe, 3aTparuBaiolLlee NosIoKeEHNE, Ha KOTopoe
[laHa cCbinka, TO 3TO MOJIOKEHUe NpuMeHsieTcst 6e3 yyeTa faHHOro U3MEHeHWs. EC/M CCbINOYHbIN cTaHAapPT OTMEHEH 6e3
3aMeHbl, TO MOJIOKEHMEe, B KOTOPOM JaHa CCbISIKa Ha HEro, MPUMEHSIETCS B YacTW, He 3aTparvBatoLLeli 3Ty CCbUTKy.

3 TepMuHbI 1 onpeaeneHns

B HacToAweM cTtaHgapTe npumeHeHbl TepMuHbl no FOCT 22268, a Takxke cnegylouime TeEPMUHbI C COOT-
BETCTBYOLWMMN onpeaenieHNAMN:

3.1 reomeTpuyeckoe HMBenuposaHne: MeTtoa onpefesieHNA PasHOCTU BbICOT TOYEK C MOMOLbIO reo-
Ae3nyeckoro npubopa ¢ ropu3oHTaNIbHON BM3MPHO OCbO Y OTBECHO YCTAHOB/IEHHbIX B 3TUX TOUYKAX peek.

3.2 rugpocTaTmyeckoe HMBenvpoBaHue: MeTof onpefenieHns pasHOCTU BbICOT HabofaeMblX ToUYEK
nocpeacTBOM pasHOCTEW YPOBHEN XUAKOCTU B cooblialowmxcsa cocygax.

3.3 rny6uHHbIN penep: Feoge3nyecknii TNYOGUHHBIA 3HaK, ONMpalwLWwninca Ha ckasbHble, NMoayckaabHble
WIn APYrMe KOPEeHHble NMPaKTUYeCcKU HECXKMMAaeMble TPYHTHI.

3.4 ropmn3oHTasbHble nepemMeleHnsA: [Opu3oHTaNbHble cocTaBnAsdwlWwme gedopmauuii OCHOBAHWA,
CBA3aHHble C AeliCTBMEM TOPU3OHTaNbHbIX HArpy3ok Ha ocHoBaHue (hyHAaMeHTbl PacrnopHbIX cUcTeMm, noa-
NMOPHble CTEHbl WU T. [I.) UWAN CO 3HAYUTENbHbIMU AedopMaLUAMN NOBEPXHOCTU MNpU ocefaHunsax, npocajkax
TPYHTOB OT COGCTBEHHOIO BEca WM T. .

3.5 ropusoHTanbHble NepemMeLw,eHns 34aHNN U 31eMEHTOB KOHCTPYKLUWA: FOpU3oHTaNbHble coCTaB-
nsawwmne gedopmauunii oT kpeHa hyHAaMeHTOB, BETPOBON HArpy3ku 1M TemnepatypHbIX KIMMaTUY4eCKnX BO3-
[eACTBUIA.

M3paHve ochmumnanbHoe
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3.6 rpyHTOBbI penep: Feogesnyecknii 3HaK, ONMPAaKLWUIACA HA MAOTHbIE TPYHTbI, UK HUXE TNYy6UHbI
CEe30HHOro NpoMep3aHus.

3.7 pepopmaymoHHasa mapka: [eofe3nyeckuii 3HaK, XXECTKO YKPEN/IeHHbIi Ha KOHCTPYKUUM 34aHus
nnu coopyxeHns (pyHaameHTe, KOJIOHHE, CTEHE), MEHSOLWMNI CBOE MOMOXEHNE BCeACTBUE Ocafku, npocaj-
K4, nogbema, cAaBura, KpeHa u T. n. pyHagameHTa (COOPYXeHUs).

3.8 gethopmauyuns: MIaMeHEHNs MOMOXEHUS TPYHTOB UMM KOHCTPYKLUWIA, onpegensemMble No BepTuKasb-
HbIM W FTOPU30OHTa/IbHBIM NEPEMELLEHUAM B CPABHEHUU C MepBOHaYasibHbIM MOJIOXEHMEM.

3.9 KpeH (hyHagameHTa U coopyxeHus: fedopmaynsa, npoucxoaswas B pesynbtate HepaBHOMEPHOM
ocajgku, npocagku, nogbema, ropusoHTasIbHOrO BO34ENCTBUA U T. M.

3.10 meToq4 NpoeunpoBaHusa: MeToj M3MEPEHUS TOPU3OHTAsIbHbIX NepeMelLeHnid 3paHusa (coopyxe-
HUS), MNP KOTOPOM Ha ABYX B3aWMHO MEPNEHAUKYIAPHbIX OCAX 06bekTa 3aknafblBaldTCs OMOPHbIE 3HaKMW, C
KOTOPbIX reofesnvyeckuM npubopoM NPOEUMpPYHT 3aMETHYI0 BEPXHIOK TOUKY Ha Kakyk-nvmb60 ropusoHTasibHO
YCTaHOBMIEHHYI0 NaneTky (peliky), 3aKpensieHHYy0 BHU3Y 34aHus (COOpPYXeHus).

3.11 ob6paTHbIli OTBeC: HaTaHyTasa CTpyHa, 3aKpensieHHasi B HMKHUX ropu3oHTax. C MoMOLLbi0 YPOBHE
NN nonnaBka B XXWAKOCTU HUTb NPUBOAUTCA B OTBECHOE MOJIOXKEHME, YTO NO3BOMSAET nepefasaTb B BEPXHUNA
FTOPMU30HT KOOPAMHATbI HKHEN TOUKN.

3.12 onopHbI 3HaK: 3HakK, NPaKTUYeCKN HEMOABWXKHbIA B rOPU30HTA/IbHON MIOCKOCTU, OTHOCUTE/IBHO
KOTOpPOro onpeaensitoTcs CABUTM U KPeHbl PYHAAMEHTOB 3[4aHUI U COOPYXEHUIA.

3.13 OpUEHTUPHBbIN 3HaK: 3HaK, UCNOMb3yeMblii A1 06ecnevyeHns UCXOAHOT0 OPUEHTUPHONO Hanpas-
NeHVs nNpy onpefeneHnn CABUTOB 1 KPEHOB (DYHAAMEHTOB 34aHU 1 COOPYXEHWUIA.

3.14 norpewHoCTb n3mMepeHuii: OTK/IOHEHNE pe3y/bTaTa U3MEPEHUS OT UCTUHHOIO 3HAYEHUa n3meps-
€MOW BeNNYMHBI.

3.15 nonuroHomeTpusa: MeTog onpefenieHns NAaHOBOro MOJSIOXKEHUA TOYEK 3[4aHUSA (COOpPYXeHUs) no
pa3HOCTAM KOOpAUHAT, MOSIYYEHHbIX MyTEM MPOJIOXEHNSA NOSIMTOHOMETPUYECKOro X04a No OMOPHLIM 3HaKaM K
AedopMaunoHHbIM Mapkam, B KOTOPOM M3MEPSTCH BCE CTOPOHbI, CBA3bIBAOLWME 3TN TOUKW, N TOPU3OHTANb-
Hble YIbl MeXay HUMWN.

3.16 nonynpuem namepeHusa: OQHOKpaTHOE M3MEepeHue yrna npyv ogHoM (/il060M) NOMOXEHUN BEPTU-
KanbHOro Kpyra TeogosnmTa.

3.17 npvem namMepeHus: [IBykpaTHOe M3MepPEeHue yraa npu ABYX MOJSIOKEHUSX BEPTUKA/IbHOTO Kpyra
TeogonuTa.

3.18 penep: Neoge3snyeckunii 3Hak, 3aKpennsAaoL i NyHKT HUBENPHON CeTu.

3.19 cnoco6 HaBegeHUA Npu HMBeNMpoBaHMM: Cnocob oTcyeTa Mo peike, Korga HWUBENUPOM, Mpu-
BE[EHHbIM B rOpM30HTa/IbHOE MOJIOXEHMWE, CETKA HUTEN BU3UPHOI Tpybbl HABOAUTCH Ha Gvxainwune geneHus
peiiku.

3.20 cTaymoHapHasa rugpocrtatmyeckasa cuctema: lNMpubop Ana onpefeneHns ocafok pyHAaMEHTOB,
COCTOAWMIA N3 60MbLIOT0 YMcna BOAOMEPHbLIX CTaKaHOB-MbE30METPOB, XECTKO YKPen/aeHHbIX Ha dyHAaMeH-
Tax WM KOHCTPYKUUAX 34aHUA (COOPYXEHUS).

3.21 cTeHHOI penep: lNeoge3myeckuii 3HaK, yCTaHaBNMBAEMbIA HA HECYLWMUX KOHCTPYKUMAX 3JaHUi ©
COOPYXEeHW, ocagka KOTopbIX cTabunmampoBanach.

3.22 TOYHOCTb M3MeEPEHNIA: XapakTepucTuka U3MepEeHuin, oTpaxawuwas 6/M30CTb K UCTUHHOMY 3Ha-
YeHuto.

3.23 TPUroHOMETpUYECKOE HUBeMpOBaHMe: MeToa onpefeneHns NpeBbILUEHN C NOMOLLbIO reoge-
31M4eCcKOro npubopa ¢ HakOHHOW BU3UPHOI OCbHO.

3.24 LeHTPNPOBOYHOE YCTPONCTBO: YCTPONCTBO Ha ONOPHOM 3HakKe A1 MHOrOKpaTHOMN (hbMKCcupoBaH-
HOW yCTaHOBKMW reofe3nyecknx MHCTPYMEHTOB B OAHOM U TOM X€E MOJIOXKEHUMN.

4 O6LWwme NoNoxXeHnA

4.1 OnpegeneHus gedgopmMaumnii rpyHTa OCHOBaHWi (hyHAAMEHTOB 34aHU U COOPYXEHUI AOMKHbI NPO-
BOANUTLCS B LeNsx:

- onpefeneHna abcontoTHbIX U OTHOCUTENbHbLIX 3HAYEHUI edhopMaunii U cpaBHEHUSA UX C pacHeTHbIMY;

- BbIABNEHUSA NPUYMH BO3HWMKHOBEHUS W CTENEHM omnacHoCTU aedopmauunii Ans HopMmasnbHOl akcnnaya-
Tauun 34aHuii U COOPYXEHWI;

- NMPUHATUS CBOEBPEMEHHbLIX Mep No 6opbbe C BO3HUKAWOWMUMKU AedOopMaLUsiMU UNN YyCTPaHEHUID UX
nocnepfcTBuii;

- NONy4YeHnUss HeobXoa4MMbIX XapakTepPUCTUK YCTOMUYMBOCTN OCHOBaHUI U PYHAAMEHTOB;

- YTOYHEHMS PacYeTHbIX faHHbIX (PU3NKO-MEXAHNYECKNX XapaKTEePUCTUK TPYHTOB;
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- YTOYHEHNS MEeTOAOB pacyeTa U YCTaHOB/IEHUSA NpefesbHbIX 4ONYCTUMbIX 3HAYeHUn aecdopmaunii ons
PasNnNYHbIX TPYHTOB OCHOBaHWUI M TUNOB 3[4aHUIN N COOPYXEHWA.

4.2 MeToabl n3mepeHuii BEPTUKaNbHbIX Y TOPU30OHTAsIbHbLIX NepeMeLLeHnin cnegyeT yctaHasnmBaTb Npo-
rpaMmmoii HabnwaeHuii 3a geopmaynsaMu B 3aBUCMMOCTM OT TPEOYEMOIN TOYHOCTM M3MepeHusa (Tabnuuya 1),
KOHCTPYKTMBHbIX 0COGEHHOCTel yHAAMEHTa, UHXEHEPHO-reo10rnYeckoil u rmgporeoornyeckoit xapakrepu-

CTVK TPYHTOB OCHOBaHMUS, BO3MOXHOCTU NPUMEHEHNS Y SKOHOMMYECKOW LenecoobpasHoCTM MeToda B AaHHbIX
YCNOBUAX.

Tab6nunuya 1— Knacc TOYHOCTU M3MEPEHUI BEPTUKA/IbHBIX U TOPU30HTasIbHbIX NEpeMELLEHN
B munnumetpax

Knace TouHocTH [Jlonyckaemasi NOrpeLHoCTb USMEPEHUST NepeMeLLeHNii, MM

n3MepeHuil BepPTUKA/IbHbIX TOPU30HTA/bHBIX
[ 1 2
I 2 5
i 5 10
v 10 15

Knacc TOYHOCTN M3MeEPEHUn BepTUKa/bHbIX U FTOPU3OHTA/IbHLIX NMepeMelleHnii gonyckaeTcs ycTaHaBs-
nuBaThb:

| — ansa 3gaHnii 1 COOPYXEHUIA: NCTOPUYECKOWM 3aCTPOKN, aBapUiiHbIX, TEXHUYECKN CMOXHbIX, B OTAE/b-
HbIX cnydyasx — yHukanbHbix ([1] cTaTbs 48.1), gnutenbHoe Bpems (6onee 50 f1eT) HAXOAALWMXCA B aKcnaya-
TauMu, BO3BOANMBIX HA CKasibHbIX W NMOJYCKa/IbHbIX TPYHTAX;

Il — B OCTas/ibHbIX CNy4Yyasax AN 34aHuii 1 COOPYXeHNN;

I, IV — pnsa 3eMsiHbIX COOPYXXEHUIA.

5 lNoarotoBka K M3MepeHnsam

5.1 NMoaroToBKa K U3MEPEHUSIM BEPTUKAIbHBIX NEepPeMeLLeHNni

5.1.1 lMNepepg HavyanoMm U3MepeHUin BEPTUKA/IbHbIX NepemMel,eHnin HeobxoaMmo onpeaennTb CyLlecTBy-
lowmne nan ycTaHoBUTL:

- penepsbl;

- pedopmMaunoHHbIE Mapkm — KOHTPOJbHblE reoges3nyeckue 3Haku, pasmeljaemble Ha 34aHUsaX U co-
OpPYXEHUAX, AN KOTOPbIX ONpefesiAinT BepTukanbHble nepeMeLLeHuns.

5.1.2 B 3aBUCUMOCTM OT TOYHOCTM M3MEPEHUIN U TPYHTOBLIX YC/IOBUIA crieqyeT UCMOb30BaTb penepsl
cnenylowmnx TUMNOB:

- Ana Knacca TOYHOCTU M3MepeHI/Il7I | — U'Iy6VIHHbIe penepbl, OCHOBaHMA KOTOPbIX 3ak/aablBakdTCA B
CKanbHble, NoslyCKasbHble UKW Apyrne nAOTHble TPYHThI,
- ANna KaccoB TOYHOCTU I/I3MepeHl/Il7I Il—1V — rpyHTOBbIE penepbl, OCHOBaHUA KOTOPbLIX 3aknagbiBaTCcs

HXe rNy6brHblI CE30HHOTO NMPOMep3aHus UM NepemMeLleHns rPyHTa; CTeHHble penepbl, ycTaHaB/iMBaeMble Ha
HeCyL X KOHCTPYKUMAX 3[4aHUIA N COOPYXEeHUn, ocajka yHAaMEHTOB KOTOPbIX NMpakTuyeckun ctabunusnpo-
Banach.

MpU HaNMyYMM Ha CTPOWUTENbHOW NaowWwanke HabUBHbLIX WM 3aBUBHbLIX CBail, BEPXHUM KOHLLOM BbiCTyMa-
IOLLMX Ha NOBEPXHOCTb, AOMYyCKAeTCA UX UCMOJIb30BaTb B KAYECTBE TPYHTOBbLIX PENEPOB C COOTBETCTBYIOLNUM
oopMIEHNEM BEpPXHEl YacTu cBawu.

5.1.3 Mpun ycTaHOBKE pPenepoB B 0COObLIX FPYHTOBbLIX YCNOBUAX CneayeT:

- B HACbIMHbIX HEOLHOPOAHbLIX MO COCTABY FPYHTax, NPoOLEecc YN/I0THEHUA KOTOPbLIX HEe 3aKOHYEH, npumMe-
HATb penepbl, 3aaHKepeHHble M 3abutble B NPUPOAHbIE TPYHTbI Ha rNyO6uHy He meHee 1,5 M HMXe HacbIMHOW
TOMWMK, 3alMLLEHHbIE KONoALAaMW 1 NpefoXpaHeHHble OT CMepP3aHnsa C OKPYXalLWmnM rpyHTOM;

- B MpOCAfOYHbIX FPyHTax 3afenbiBatb HWXHWI KOHeL, penepa Ha rnybuHy He meHee 1 M B mecyaHble
NN He MeHee 2 M B IMIMHUCTbIe NOACTUNAaloLWME TPYHTLI, a Takke He MmeHee 5 M npu ToJILLMHE Cnosa npocagou-
Horo rpyHta 6onee 10 wm;

- B 3aTOpPOBaAHHbLIX TPYHTaX MPUMEHATL 3abMBHbIE CBaW, MOrPYXeHHble A0 NIOTHBIX ManogedopMmupy-
€MbIX TPYHTOB;

- B MHOTOJIETHEMEP3/bIX TPYHTaX NPUMEHATbL 3abUBHbIE penepbl Npy NIacTUYHO-MEP3/bIX TPyHTax 6e3
KPYNHOOG/IOMOYHbIX BK/KOYEHWIA; penepbl, Norpyxaemble B NpObypeHHble 3amno/iHAeMble TPYHTOBbIM pacTBO-
pOM CKB&XWHbI, NPpY TBEPAOMEPS3/IbIX TPYHTaX, a TakkKe nnacTU4yHO-Mep3nbiX, cofepxalmx KpynHoo610Mou-
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Hble BK/IOYEHUSA. Penepbl ycTaHaBMBAKT HE MEHEE YEM Ha 2 M HWKE pacYeTHOW ryOGuHbl Yalun oTTanBaHus
nog 3gaHnem (COOpPYXeHWEeM) UM He MeHee TPOMHOWM TOJILWMHbI CNOsi CE30HHOr0 OTTaMBaHWA, €Ccnu penepbl
yCcTaHaB/MBaKTCA 3a npejenamu yawm otTanBaHus;

- B Habyxawwux rpyHTax 3afenbiBaTb HUXHUIA KOHeL, pernepa Ha rnybuHy He meHee 1 M HMXe MOoAOLBSI
3asieraHns Habyxawuwmx rpyHToB. Mpy 3HAUYMTENbHOM TONWMWHE Habyxaluwero cnos rpyHta 6awmak penepa
LO/DKEeH pacnonaratbCcsa Ha TOW rnybuHe, rae NnpupogHoe AaB/fieHue npesbilaeT gaB/ieHne HabyxaHus.

5.1.4 Yucno penepos AOIKHO 6blITb HE MeHee Tpex.

5.1.5 Penepbl A0/MKHbI pasmeLaTtbecs:

- B CTOPOHE OT Npoe3fo0B, NOA3EMHbIX KOMMYHUKaLWA, CKNaACKNuX v APYIruxX TEpPUTOPUiA, roe BO3MOXHO
paspyleHne unm n3MeHeHne NoJI0XKEHNUS penepa;

- BHE 30Hbl pacnpocTpaHeHus faBfeHnsa OT 3[4aHWUS WU COOPYXEHUS;

- BHE NpefenoB BUAHUA OCafO0YHbIX SABMEHWWA, OMNOJSI3HEBbLIX CKIOHOB, HECTAbWUIM3NPOBaHHbLIX Hacbl-
nei, ToppAHbIX 60M10T, MOA3EMHbLIX BbIpaboToK, KAPCTOBbIX 06pa3oBaHUin 1N APYTMX HEGNArONPUATHbLIX UHXE-
HEPHO-reosI0TNYECKUX U TMAPOreoIorMyecKknx ycaoBuii;

- Ha paccTossHMM OT 34aHuns (COOPYXEeHUsI) He MeHee TPOIHOI TO/WMHbLI CNOST NPOCAA0YHOr0 FPyHTa,;

- Ha pacCTosHWW, UCK/OYaLWEeM BAUAHME BMOpaLuy OT TPAHCMOPTHbLIX CPEeACTB, MaluH, MEXaHU3MOB;

- B MecTax, ge B TeyeHue BCero nepuoga HabnwgeHuii BO3MOXEH OGecnpensATCTBEHHbIA U YA06HbIN
noaxo4 K pernepam ANs yCTaHOBKW reofe3nyvyeckoro MHCTpPyMeHTa.

KOHKpeTHOEe pacnosioXXeHne 1 KOHCTPYKUUIO penepoB AO/KHA onpefensiTe opraHusauus, nposogsiwas
N3MEpEeHNs, MO COrlacoBaHMI0 C MPOEKTHOW, CTPOUTENBHON MK 3KCNNyaTUPYHLWEen opraHnlaumei, a Takke ¢
COOTBETCTBYHOLWMUMMN CAyXbaMu, UMeKLWmMn B aHHOM paioHe nog3emMHoe Xo03saiMcTBO (kabesbHble, BOAOMNPO-
BOAHblE, KaHa/IM3aLNOHHbIE N APYTUE WHXEHEPHbIE CETK).

5.1.6 MNocne ycTaHOBKM penepa Ha Hero Aos/hkHa ObiTb nepejaHa BbiCOTHAs OTMeTKa OT Gnvkanwmnx
MYHKTOB rOCYAapCTBEHHON WA MECTHOr0 3Ha4YeHUsl reofe3nvyeckoin BbICOTHOW ceTu. Mpu 3HaunTenbHoMm (60-
nee 2 KM) ypasieHUN NyHKTOB reofe3nyeckoil ceTu OT ycTaHaB/IMBAaeMblX PENEPOB AOMyCKaeTCcA NpuMHUMAaThb
YC/IOBHYK CUCTEMY BbICOT.

5.1.7 Ha kaxgom penepe A0/KHbl ObITb 0603HAaYEHbI HAMMEHOBaHUe opraHusayun, ycTaHoBUBLLEN €ro,
M NOPSAKOBbIA HOMEpP 3Haka.

YcTaHOB/EHHbIE penepbl HEOGXOAMMO CAaBaTb Ha COXpaHeHWe CTPOUTENbHOW WAWM 3KcnayaTupytoLei
opraHusaumsamM no akram.

5.1.8 B npouecce onpefeneHns ocafok creayetr KOHTPOAMpoBaTb YCTOMUYMBOCTb MCXOLHbIX PeENepoB
ON151 KaXA0ro uukna HabnwgeHuii.

5.1.9 fledpopmauymoHHbie Mapky ycTaHaB/AUBAKTCA MO BCEMY NepuMeTpy 34aHusa (COOpYXeEHUs), BHYTpU
€ro, B TOM 4YUC/I€ Ha yr/fax, Ha CTbiKax CTPOUTE/bHbIX 6/I0KOB, N0 06€ CTOPOHbI 0Caf04YHOr0 UM TemnepaTtyp-
HOro WBa, B MecTax NpUMbIKaHUS NPOAOJIbHbLIX U NONEPEYHbIX CTEH, HA MOMEPEeYHbIX CTEHAX B MecTax nepece-
YEHUA KX C NPOAOJIbHOIM OCbH, HA HECYLLUX KOMIOHHaX, BOKPYT 30H C 60MbWNMM AUHAMUYECKAMIU Harpy3kamu,
Ha yyacTkax, C He61aronpuATHLIMWU FE€0NIOTMYECKMMU YCNOBUAMU (CM. MpusioxeHne A).

KoHkpeTHoe pacnosioxeHne gedopMaLMOHHbIX MapoK Ha 34aHUAX U COOPYXEHUAX, a TakKke KOHCTPYK-
UMM Mapok [OJKHa onpefenAaTb opraHu3auus, NpoBoAsuias M3MepeHus, No COrfacoBaHUK0 C NPOEKTHOW,
CTPOMTENIbHOW WU 3KCNAyaTUpylLliein opraHusauuneli, yumTblBas KOHCTPYKTUBHble ocob6eHHocTu (dopmy,
pasmepbl, XXeCTKOCTb) yHAameHTa 3[aHUs WKW COOPYXEHUS, cTaTUyeckne U fUHAMUYECKMEe Harpysks Ha
OTAENbHbIE WX 4YacTW, OXugaemMoe 3HayeHne OCafkn U ee HEPaBHOMEPHOCTb, MHXEHEPHO-reosiormyeckme un
r’MApPoreosIornyeckne ycnoBus CTpOUTE/IbHON niowankm, 0CO6EHHOCTM 3KCnyaTauum 34aHns UM coopyxe-
HWsl, obecneyeHne Hanbosiee 6naronpUATHbLIX YCI0OBUIA NPOM3BOACTBA paboT Mo M3MEPEHUID NepeMeLleHNA.

5.2 lMoarotoBka K U3SMEPEHUAM FTOPU3OHTaSIbHbIX I'IepeMeLLI.EHI/II7I

5.2.1 Mepep Ha4yaIOM M3MEPEHUA TOPU3OHTAsIbHbLIX NEPEeMELLEHU hyHAaMeHTa uan 3a4aHns (coopyxe-
HUA) B LENOM HEeO6X0AUMO YCTaHOBUTh:

- ONOpHble 3HakW, CHabXeHHble LEeHTPUPOBOYHbIMW YCTPONCTBAMW B BEPXHEN 4acTu AN yCTaHOBKU
reofle3nyeckoro MHCTPYMEHTA; B KayecTBe OMOPHbIX 3HAKOB A0MyCKaeTcsa UCNONb30BaTb 06paTHble OTBECHI
n penepsbl;

- pechopmMauMoOHHble Mapku, pasMellaemble HEeMoCPeACTBEHHO Ha HapyXHbIX W BHYTPEHHUX 4yacTaAx
34aHnii NN COOPYXEHWNA;

- OpPMEHTUpPHbIE 3HaKu B BUAE HENOABWXHbIX B FOPU30OHTA/IbHOW MNIOCKOCTM CTONO0B; B Ka4ecTBe opwu-
E€HTUPHbIX 3HAKOB A0NYCKAaeTCHA MCMNONb30BaTb MYHKTbl TPUAHTYASALUN MU yA06GHbIE AN BM3MPOBaHMA TOYKM
30aHUIA N COOPYXEHNIA.
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5.2.2 B npouecce M3MePEHUI TOPU30OHTANIbHbIX NepPeMeLLeHUiA crneayeT KOHTPONMPOBATb YCTONYNBOCTb
NMYHKTOB OMOPHOI CeTn ANs KaxA[oro uukna HabawaeHui.

6 MeToabl M3MEPEeHUs BepPTUKA/IbHbIX NepeMeLleHWii

6.1 BepTukasbHble NepemMeLleHnss OCHOBaHUN (yHAAMEHTOB criefyeT U3MepAaTb O4HUM U3 CAefyoLwnx
MeTOA0B WAN UX KOMOUHUPOBAHMEM: reOMeTPUYECKNUM, TPUTOHOMETPUYECKUM WIN TMAPOCTaTUYeCKUM HuBe-
nuposaHueMm, ctepedoTorpamMmeTpuein, TEH30OMETPUYECKNM, C UCNONb30BAHNEM OMNTUKO-BOSIOKOHHbIX U NN-
HENHbIX N3MEPEHNA C NOMOLLbIO KOJIbLEBbIX MapoK.

6.2 KOHKpeTHble MeToAbl N3MEPEHUA BePTUKA/IbHbIX NepeMeLLeHnii cnegyeT NpMHUMaTh B 3aBUCUMOCTH
OT K/1acCOB TOYHOCTM U3MEpeHus, uenecoobpasHbix N8 4aHHOT0 MeToAa:

- reomeTpuyeckoe HUBENMPOBaHWE, TeH30MeTpuyeckue, OMNTUKO-BOSIOKOHHbIE W NNHEeliHble Wn3mepe-
HMA — —1V,

- TPUroHomMmeTpuyeckoe HusennposaHue — lI—1V,

- rupgpocrtatnyeckoe HusenuposaHne — 1V,

- cTtepeocdoTorpammeTpusa — II—IV.

6.3 MeTo4 reoMeTPUYECKOro HUBE/INPOBAHNA

6.3.1 FeomeTpuyeckoe HUBeNUPOBaHME criefyeT NMPUMEHATb B KAYeCTBE OCHOBHOIO MeTofa M3MepeHus
BEPTUKANbHbIX NepeMeLLeHNNA.

6.3.2 OCHOBHble TEXHUYECKNE XapaKTEePUCTUKM U AOMNYCKU A1 TeOMEeTPUYECcKOro HUBENNPOBAHUS cne-
AyeT npuHMMaTb B COOTBETCTBUU C Tabnuuein 2.

Tab6nnua 2— OCHOBHblE TEXHUYECKMNE XapaKTEPUCTUKN 1 AOMYCKW /151 TEOMETPUYECKOTO HUBETMPOBaHUS

OCHOBHbIe TeXHUYeCcKne XxapakTepucTukm 1 4onycku

YCNOBUSI TEOMETPUYECKOTO HUBEMPOBAHUS ANA reoMeTpnyeckoro HMBesIMpoBaHUA Knaccos

I I [l v
MpuMmeHaemMble HUBENPbI C norpewHoctbto 0,3—0,5 mm C norpewHocTbio 1—3 MM Ha
Ha 1 kv ABOMHOro xoga 1 km [BOHOrO xofa
MpumeHsemble peiku NHBapHble [BYyCTOpPOHHWME LaLleyHble,

CKnagHble WTPpUX-KkogoBbie

Uncno cTaHumMin He3aMKHYTOro xofa, He 6onee 2 3 5 8
BuanpHbIli nyu:

- OHa, M, He 6onee 25 40 50 100

- BbICOTa Haf NPenAaTcTBUEM, M, HE MeHee 1,0 0,8 0,5 0,3
HepaBeHCTBO nney (paccTosiHWiA OT HMBeMpa Ao 02 04 10 30
peek), M, Ha cTaHuumn, He 6onee ’ ' ! ’
HakonneHve HepaBeHCTB ey, M, B 3aMKHYTOM 10 20 50 100
xoge, He 6onee ’ ' ' '
Jonyckaemasn HeBs3Ka, MM, B 3aMKHYTOM XofJe + 03 4H + 0.5 i +1.5 T + 5 T

(N — uncno craHumii)

Cnoco6 npoBefgeHna paboT cnegyeT NpUHMMaTbL A1 K1AcCOB HUBEUPOBAHUA:

| — ABOVHLIM FOPM30OHTOM, B NPSAMOM U 06paTHOM HanpaBfE€HUN WK 3aMKHYTbI X0f4;
I, I — ogHMM TOPU3OHTOM, 3aMKHYTbI XOf;

IV — O4HNM TOPU3OHTOM.

6.4 MeTo4 TPUTOHOMETPUYECKOTO HUBENNPOBAHUSA

6.4.1 TpuroHomeTpuyeckoe HWBennpoBaHWe crefyeT NPUMEHATb NPU U3MEPEHUSAX BepPTUKa/IbHbIX Me-
pemeleHnii PyHAaMEHTOB B YC/TIOBUAX PE3KUX NMepenanos BbiCOT (60/bLWINX HACbINER, rNy60KUX KOT/I0BAHOB,
KOCOropoBs M T. n.).

6.4.2 I3mepeHne BepTUKasibHbIX NepemMeLLeHnin MeTogoM TPUTOHOMETPUYECKOTO HUBENNPOBAHUSA Crie-
AyeT NpoBOAUTL KOPOTKUMW BU3UPHBbIMKU Nnydyamu (4o 100 M) 3N1E€KTPOHHLIMU TaxeoMeTpamu.
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6.4.3 Lonyckaemble MOrpewHoOCT! U3MEPEHUS PaCCTOSHUIA U BepTUKANbHbIX YI/I0B B 3aBUCUMOCTU OT
BbIGPAHHOrO K/lacca TOYHOCTM M3MEPEHU He AO0/MKHbI MPeBbilaTb 3HAYEHU, NpuBEAEHHbIX B Tabnuue 3.

Ta6nuuya 3— [onyckaemble MOrPeLHOCT N3MEPEHUS PACCTOSHWIA 1 BePTUKasIbHbIX YT/10B

,El,onyCKaemaﬂ NOrpeLwHoCTb N3MepeHns

Knacc paCCTOﬂHMVI, MM, Npn 3Ha4YeHnn
o BepTVIKa]'IbeIX yrnos, I'Ipl/l NX 3HAYEeHNAX
TOYHOCTU NU3MEpPEeHUn BepTUKasbHbIX YrnoB
Jo 10° Cs. 10° go 40° Jlo 10° CB. 10° 70 40°
I 7 1 2,5" 1,5"
i 15 3 5,0" 3,0
v 35 8 12,0 10,0"

6.5 MeTopg ruapocTtaTM4yeckoro HUBesiIMpoBaHus

6.5.1 MmapocTaTnyeckoe HUBeMpoBaHWe (MepPeHOCHbIM LWIAHFOBbIM NPUGOPOM WU CTALMOHAPHOW Tu-
[pOCTaTUUYeCKOi cucTeMoil, ycTaHaB/vMBaeMoi no nepumeTpy pyHAaMeHTa) ciegyeT NpUMeEHATb Ans name-
PEHNS1 OTHOCUTESIbHBIX BEPTUKA/IbHBIX MepeMelleHunii 60/1bWoro yucana Touek, TPYAHOAOCTYNHbIX AN U3Me-
peHuii apyruMu MeTofamu, a Takke B Clyyasix, Korga HeT NpsiMoil BUAMMOCTU MexZy Mapkamu Unm B MecTe
NMPOU3BOACTBA M3MEpPUTE/bHbIX PaboT HEBO3MOXHO NpebGbiBaHWe 4YefloBeka Mo yCc/noBUsSIM TexHuKU 6esonac-
HOCTW.

6.5.2 MpoBOAUTL U3MEPEHUS BEPTUKASIbHLIX NepeMelleHnii MeTofoM rMapocTaTMyeckoro HUBENNPOBa-
HUSI ANS 34aHUIA MKW COOPYXEHUI, NCNbITbIBAOWMX AMHAMUYECKME HArpy3Kku U BO3AeiNCcTBUSA, He gonyckaeTcs.

7 MeToAbl N3MEPEHUSI TOPU3OHTA/IbHBIX NEPeMELLEHWI

7.1 Topu3oHTasibHble NepeMeLLeHns 3[4aHNn N COOPYXEHWI crefyeT U3mMepAaTb O4HUM U3 CleAyoLWwnx
MEeTO40B WM UX KOMOUHMPOBAHWEM: NPOELUPOBAHUS, IMHERHO-YT/TOBbIMWU NMOCTPOEHUSIMU, C UCMOIb30BAHU-
eM NpsAMbIX 1 06paTHbIX OTBECOB, CTepeodoTorpaMmeTpureil.

7.2 OTAenbHble METOAbl U3MEPEHUA TOPU3OHTA/IbHBLIX NepeMelleHunii cnegyeTt NpuHUMaTb B 3aBUCUMO-
CTW OT K/1acCOB TOYHOCTU M3MepeHUs, LenecoobpasHbix 418 JaHHOTo meToja:

- IV — npoeuupoBaHus, MTMHENHO-YITOBbIX NOCTPOEHMWIA;

- ll—IV — cTepeocoTorpammeTpun.

7.3 MpepgenbHbie NOTrPELIHOCTM NPW ONpeAeneHnn rOpPU3oHTasIbHbIX NepemMelLeHnii Bepxa 34aHns B 3a-
BUCMMOCTU OT BbICOTbl H Habnogaemoro 3faHnsa (COOPYXeHUA) He [O/DKHbI MpeBbllaTh Criefywnx 3Havye-
HUA, MM:

- 0,0001 H— pgns rpaxgaHCcKux 34aHnii 1 COOPYXEHNN;

- 0,0005/-/ — pnA NpPOMbIWIEHHbIX 34aHWIA N COOPYXEHWW, AbIMOBbLIX TPyb, O4OMEHHbIX Me4yei, MauT,
balweH v ap.;

- 0,00001/-/ — pna cdoyHpamMeHTOB NOA MallWHbl U arperatbl.

7.4 Tlpn uU3MepeHnUn TrOpM30HTaSIbHbIX NEepeMeLLeHnin 34aHns, COOpYXeHWs MeTo4OM NpoeLnpoBaHuns
cnepyet NpUMeEHATb TeOA0NTbI, TaxeoMeTpbl nau Npubopbl BEPTUKANBHOIO NPOELMpPOBaHuUS.

MpoeunpoBaHne BepxHel AecdopMaLMOHHOW Mapku BHU3 M OTCUMTbIBaAHWE Mo naneTke (pelike), ycta-
HaB/ANBaeMoOl B LLOKOJIbHON 4acTu, AO/KHO NMPOBOAUTHLCA MPU ABYX NOJIOXKEHUAX BU3MPHON TPy6bl ONTUYECKO-
ro MHCTPYMEHTa He MeHee Yem Tpema npuemamu.

3HauyeHVe ropM30oHTa/IbHOrO NepemMeLeHnss onpeaensitoT Mo pa3HOCTM OTCYETOB, OTHECEHHON K BbicOTe
34aHuA (COOPYXeHUs) B ABYX LMUKNax HabnwLeHNiA.

7.5 MeTOoAbl IMHENHO-YI0BbIX NOCTPOEHUW U UCNOJIb3YEMbIE TUMbI 3/TEKTPOHHbLIX TAXEOMETPOB [OJIKHbI
obecneuymBatb TOYHOCTb MONyYeHUS AeddOPMAaLNOHHBIX XapakTepUCTUK, yKasaHHbIX B Tabnuue 2.

Mpy n3MepeHny ropu3oHTasIbHbIX NepeMeLLeHNn MeToL0M IMHEHO-YIN0BbIX MOCTPOEHN Heo6xo4MMo
YCTaHOBUTb HE MeHee [BYX OMOpPHbIX 3HAKOB, 06pasyLmnx 6asnc, ¢ KOHLLOB KOTOPOro onpeaesnsaT KoopauHa-
Tbl BEPXHEWN W HWXHEl ToYek 34aHnNs (COOPYXeEHUS).

B cnyvae, ecnu c KOHUOB 6a3uca He BMAHO OCHOBaHMWA 34aHuNs (COOPYXeHWs), Heo6XxoAUMO cnocobom
3aceyek BbIYMCNNTbL KOOPAUHATbI BEPXHEN TOUKWM 3[aHuUs (COOPYXeHWUA), a KOOpAMHAaTbl OCHOBaHUA onpepje-
NNTb, UCMOMb3Ys NOJIMTOHOMETPUYECKNI XOA, NMPOJIOXKEHHbIA OT NYHKTOB 6a3uca 1 umerwuii He 6onee ABYyX
CTOPOH.
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7.6 MeToq cTepeodoTorpaMmmeTpun onucad B pasgene 9.

8 MeToap! onpeaeneHnsi KpeHa PyHAAMEHTOB, 3[1aHNI, COOPYXEHNIA
N OTAE/bHbIX 9/IEMEHTOB KOHCTPYKLMIA

8.1 KpeH chyHaameHTa crnegyeT U3MepAaTb HUBENMPOBAHUEM.

8.2 KpeH thyHpameHTa onpegenseTtcs No OTHOCUTESIbHOW Pas3HOCTU OcafokK AedopMaLMOHHbIX Mapok,
PacnosioXXeHHbIX Ha ero NPOTUBOMOJIOXHbBIX KpasXx.

8.3 KpeH 3gaHunii, COOpyXeHnin n oTAesNbHbIX 3/1IEMEHTOB KOHCTPYKUWMIA onpegenseTrcs no pesynbTaram
N3MepPEeHNs TOPU3OHTa/IbHbIX NEepeMeLlleHnii Bepxa W Hu3a 34aHuii, COOPYXEHUN U OTAEesIbHbIX 3/IEMEHTOB
KOHCTPYKUWUI (KOSIOHH, CTEH) MeToAaMu, yKkasaHHbIMK B pasgene 7.

9 CtepeooTorpaMMeTpUHECKNIA METOL, USMEPEHNSA TOPU3OHTa/IbHbIX
N BEPTUKA/IbHbIX NepemMeLleHuniA

9.1 CtepeodhoTorpamMmeTpumyecknii metog cnegyet NPMMeEHATb NpuM HEOOBXOAMMOCTU U3MepeHns 60sb-
Woro yncna Habnwgaemblx Mapok uaM AedopMaLnoHHbIX MOBEPXHOCTENn. MeToa Takke cnefyeT UCMNoMb30-
BaTb NPU HEOBGXOAUMOCTN PETPOCNEKTUBHOWN OLEHKN AedOpMaLMOHHbIX NPOLLECCOB.

9.2 infA onpepeneHuns koopauHat gedopmalMoHHOro o6bekTa NPoBOAAT CbeMKY LNMdpoBoli hoTorpam-
MeTpu4eckn KarnbpoBaHHO kaMepoli C O4HOT0 WM HEeCKOJIbKMX 6a3MCcoB.

9.3 O6paboTKy cTepeonap CHUMKOB NPOBOAAT Ha POTOrpaMMeTPUUYECKUX CUCTEMAX C UCNOSIb30BAHNEM
KOOpAMHAT OMOPHbIX TOYEK, MOJIYYEHHbIX reofe3nvyeckumm metogamMu. TOUYHOCTb KOOpPAMHAT OMOPHbLIX TO4Yek
[O/KHA 6bITb 60/1€€ BLICOKOrO Knacca, YeM Knacc TOYHOCTM cTepeodhoTorpaMMeTpruyecKnx n3amMepeHuil.

9.4 3HayeHWsi CyMMapHbIX NepemMelLeHunii, npoucwenwmnx 3a COOTBETCTBYHOLWMI nepnog HabnwaeHWH,
onpefensioT N0 pasHOCTM KOOPAMHAT, NOJSTYYEHHbIX MO AaHHbIM TEKYLLEro U HayaslbHOTo LUKI0B HaBNIAEHWIA.

10 O6paboTKa pe3yibTaToB U3MEepPEHWNA

10.1 B npouecce paboT no onpegeneHnio gedopmaymnii rpyHTa OCHOBaHUn hyHAAMEHTOB 34aHuiA 1 co-
OpYXeHUn Ao/HKHA NPOBOAUTLCA KamepasibHas 06paboTka NoslyYeHHbIX pesynbTaTos:

- MpoBepKa MoJIeBbIX XYPHAsIOB;

- ypaBHMBaHWe reofesnyecknx ceTew;

- cocTaB/ieHne BejOMOCTel nepemeleHunii fedOopMaLMOHHbIX MapoK, YCTAHOB/IEHHbIX Ha 3f4aHUAX Uu
COOPYXEHUSAX, MO KaXAOMY LUKy HabnwogeHui;

- OLEeHKa TOYHOCTWM MPOBEAEHHbIX U3MEPEHWIi, BK/lOYas CPaBHEHWE MOJIyYEeHHbIX NOrpewHocTen (nnm
HEBA30K) C fonyckaeMbiMW 41 AAHHOTO MeToja M K/iacca TOYHOCTU U3MEepeHuii;

- rpaduyeckoe opopmaeHne pe3ynbLTaToB U3MEpPEeHUii.

10.2 Mo pe3ynbTaTam M3MEPEHUN MepeMelLeHUin oCHOBaHWi (PyHAAMEHTOB COCTaBAAKT TeXHUYECKUN
OTYeT, KOTOPbIA MOXeT BkI4YaTb B cebs:

- KpaTkoe onucaHue uenu onpegerneHna gedopmaunini Ha faHHOM 0b6bekTe;

- XapakTepuCTUKN FeosIorM4yeckoro CTPOEHUS OCHOBaHUA M IU3NKO-MEeXaHNYeCKUX CBOWCTB TPYHTOB;

- KOHCTPYKTMBHble OCOGEHHOCTUN 34aHuA (COOPYXeHUsa) 1 ero yHaameHTa,;

- MHhopMauni 0 xode CTPOUTENbLCTBA C ykaszaHWeM rNyOuHbl 3KCKaBaLuWW FpyHTa M3 KOT/I0BaHa Wau
KonunyecTBa ataxei (BbICOTbl MOCTPOEHHOrO 34aHus);

- CXeMbl pacnosioXeHns 1 onucaHue KOHCTPYKLMI penepoB, OMOPHbIX U OPUEHTUPHbIX 3HAKOB, aedop-
MaLNOHHbIX Mapok;

- NMPUMEHEHHYI0 METOAMKY N3MEPEHNiA;

- nepevyeHb PaKTopoB, CNOCOOGCTBYHOWMX BO3HUKHOBEHUIO AedopmMaLmii;

- BbIBOAbl O pe3ynbTarax HabnaeHuiA.

Mpadimyecknin matepran no pesynbtaTam Hab/lAEHWUA KaxXA0ro obbekTa gonyckaerca oopMaAaTb (CM.
npunoxexnnsa A, b) B Buge:

- reosiorMyeckoro paspesa OCHOBaHWS (hyHAaMeHTa;

- naaHa 34aHnsa UAn COOPYXEHMS C ykaszaHWem MecCT pacnofioxXeHus fedopmMaLloHHbIX Mapok;

- rpacukoB 1 3MNKP rOPU30HTasbHbIX, BEPTUKA/bHbLIX NMepeMelLeHnid, pocTa AaBNeHns Ha OCHOBaHue
yHOameHTa.
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MpunoxeHve A
(pekomeHayemoe)

MpuMepbl pacnosioXeHUs AeOpPMaLMOHHbIX MAapOK Ha 3[,aHUSIX N COOPYXEHUSIX

PucyHok A1 — Cxembl pacnonioxeHnst eoopMaLMOHHbIX MapoK Ha XWUIoM gome (a)
N aAMVHUCTPATUBHOM 3gaHun (6)



FOCT 24846—2019

MpunoxeHve b
(pekomeHayemoe)

Mpachnueckoe ochopmaieHne pe3ynbLTaTOB MOHUTOPUHra gedopmMmayunii OCHoBaHU PyHAaMEHTOB

1— HacbInHoW TPYHT, 2 — CYI/IMHOK, 3 — necok, 4 — necok cpe,quVl KPYNHOCTW C BK/IlOYEHUEM rpaBua

PucyHok B.1 — Cxema hyHOaMeHTa 1 OCHOBaHUA

M8 M9 M-10M11 M-12 M-13 M-14 M-15 M-16

8
10 9 9 0 q

14
16 EL 15 16 17

PurcyHok B.2 — TMnaH pacnosiokeHns Mapok 1 anopbl NepemeLLeHNi
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PucyHok B.4 — padomk pa3Butms nepemeLLeHni
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Bubnnorpadus

[1] depepanbHbIii 3aKkoH pagocTponTesnbHbIA kKogekc Poccuiickoin degepaumm
oT 25 aekabps 2018 r. Ne 190-93
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