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Mpeancnoeue

1 PASPABOTAH AkuunoHepHbiM oblecTBoMm «HaydyHo-uccnegoBaTtenbckuid LeHTp «CTpouTenscTBO»
(AO «HWL, «CtpouTtenbcteo») — Hay4Ho-MccnedoBaTensCKUM, MPOEKTHO-U3bICKATENBCKUM U KOHCTPYKTOP-
CKO-TEXHOMOMMYECKUM UHCTUTYTOM OCHOBaHWIA M NOA3eMHbIX coopykeHuid um. H.M. lNepcesaHosa (HWUMNOCHN
um. H.M. l'epceBaHoBa) npu yvyactum Meonoruyeckoro cakynsreta MockoBCKoro rocyaapcTBeHHOro YHUBEp-
cuteta M. M.B. NllomoHocoBa (Mleonorudeckuin akynetetr MICY um. M.B. NNomoHocosa) u O6wecTea ¢ orpa-
HWYEHHOW OTBETCTBEHHOCTLI «HayuyHo-nponasoacTBeHHoe nNpeanpusatue «leotek» (OO0 «HIM «eoTek»)

2 BHECEH TexHnuyeckum koMmuTeToM no ctaHgaptusauum TK 465 «CTponTenscTBo»

3 YTBEPXIOEH W BBEAEH B OEVWCTBWE Mpukasom deaepanbHOro areHTCTBa no TEXHWYECKOMY
perynmpoBaHuio U MeTponorum ot 27 oktadpsa 2023 . Ne 1267-cT

4 BBEJEH BIEPBLIE

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeneHbl 8 cmambse 26 @edepanbHoO20 3aKoHa
om 29 uwoHa 2015 2. Ne 162-®3 «O cmaxHdapmu3sayuu 8 Pocculickoli ®edepauyuuy. MHgopmalus o6 u3-
MEHEeHUSX K HacmosweMy cmaHoapmy nybrnukyemcs 6 exe200HOM (M0 cOCMOsHUK Ha 1 aHeaps mekyuieao
200a) uUHghopMayUOHHOM ykazamene «HayuoHansHsle cmaHdapmel», a oghuyuansHbil mekem uameHeHul
U MONpaeoK — 8 eXeMeCHsYHOM UHGOpMaUyUOHHOM ykalamene «HayuoHanbHbie cmaHOapmebl». B cny4yae
fnepecMompa (3amMeHbl) Uu OMMeHbl Hacmosauwe2o cmaHdapma coomeemcemeyoujee ysedomieHue bydem
onybnukosaHo 8 brnuxaluwieM 8biycKe eXeMecayHo20 UHEOPMayUOHHO20 ykaszamesns «HayuoHanbHble
cmaHOapmsi». Coomsemcemaeyiouiasl UHGhopmayus, yeedoMIeHUE U MEeKCmbl PaaMewalomcs makxe 8 UH-
ghopmauuoHHOU cucmeme 0bLeao nonk308aHuUs — Ha oguuuansHoMm calime @edepanbHo20 azeHmcmea rno
MEexXHUYECKOMY pe2ynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

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

HacTtoawwin craHgapt paspaboTaH ¢ ydetom TpeboBaHui defepanbHbiX 3aKOHOB oT 27 aekabps
2002 r. Ne 184-93 «O TexHuuyeckom perynuporaHuu» u ot 30 gekabpsa 2009 r. Ne 384-03 «TexHu4eckuin
pernamMeHT 0 6e30MacHOCTW 30aHUKM U COOPYXKEHNA» .

HacTosiwmin ctaHgapT paspabotaH aeTopckum konnektusom AO «HWL, «CtpouTtenscteo» — HUNOCTI
um. H.M. l'epceBaHoBa (pykoBoauTens pa3paboTkM — kaH4. TexH. Hayk A.B. PocTtoBsLes).

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

FPYHTbI

Onpe,qeneHMe XapakTepuUCcTUK NpoOo4YHOCTU MeTOOOM NPOCTOro caoBura

Soils. Determination of strength characteristics by simple shear method

DaTta BBegeHua — 2023—11—01

1 O6bnacTb NpUMeHeHuA

HacTosAwmin ctaHgapT pacnpocTpaHseTcs Ha AMCNepcHble TPYHTLl M ycTaHasnveaeT TpebGoBaHusa K
MeTodaM onpefeneHns XapakTepWUCTUK MPOYHOCTM Mpu nabopaTopHbIX WUCCNEeLoBaHUSaX 9TUX TPYHTOB ANs
CTPOWTENbLCTBA.

CTaHgapT He pacnpocTpaHseTca Ha CpefHe- U CUMbHO3aTOpdOBaHHbIE TPYHTLI U TOpd).

2 HopmaTuBHbIE CCbINKK

B HacToslwem cTaHgapTe MCNONb30BaHbl HOPMATUBHLIE CChINKW Ha cnefylolme JOKYMEHThI:

FOCT 5180 IpyHTbl. MeToakl NabopaTopHoro onpeaeneHns prUanydeckux XapakTepucTrK

FOCT 12071 TpyHTbl. OTBOpP, YyNnakoBka, TpaHCNOPTMPOBaHWE M XpaHeHue obpasLoB

FOCT 12248.1 IpyHTbl. ONpegeneHne xapakTepuUcTMK MPOYHOCTH METOAOM OAHOMMOCKOCTHOIO cpesa

FOCT 12536 TpyHTbl. MeToasl nabopaTopHOro onpeneneHnsi rpaHynoMeTpUYecKoro (3epHOBOTO) U
MUKpoarperaTHoro coctaea

FOCT 25100 pyHThI. Knaccudukauus

FOCT 30416 pyHThl. JlTabopaTopHbie ucnbiTaHusa. ObLLWe NONOXeHUs

Cn 22.13330 «CHwuIT 2.02.01-83* OcHoBaHWA 34aHWUIA N COOPYKEHNA»

MpmumedaHune — [pn NoNb30BaHWK HACTOALLMM CTAHAAPTOM LienecoobpasHo NpoBEpWTE OEWCTBME CCblNoY-
HbIX CTAHOapTOB (CBOAOB NpaBum) B MHopMauMoHHOW cucteme obLero none3oBaHnsa — Ha oduuuansHom cante depe-
panbHOro areHTCTBa MO TEXHUYECKOMY PEryrimpoBaHuio W METPONONMK B ceTh VIHTEpHET 1K no exerogHomy vHdopmaum-
OHHOMY yKasaTernio «HaunoHanbHble CTaHAapTheI», KOTOPLIA ONyBnrKoBaH Mo COCTOSAHWIO Ha 1 AHBapPSA TekyLuero roga, u no
BbINYCKaM eXeMeCAYHOro MHPOPMaLMOHHOTO yKasaTena «HauvoHaneHele cTaHaapThl» 3a TeKyLWWiA rog. Ecnu 3ameneH
CChINOYHbBINA AOKYMEHT, HA KOTOPhI AaHa HeOaTUPOBaHHAS CChiNKa, TO PEKOMEHAYETCA UCMONB30BaTh AEWCTBYIOWYIO BEP-
CMWI0 3TOrO JOKYMEHTa C y4eTOM BCEX BHECEHHBIX B JaHHYI0 BEPCUI0 U3MeHeHWI. Ecnv 3ameHeH CCbINoYHBI JOKYMEHT, Ha
KOTOpLIM AaHa faTMpoBaHHAas CCbiNKa, TO PEKOMEHOYeTCs UCMOoMb30BaTe BEPCUI0 3TOMO AOKYMEHTAa C YKa3aHHbIM Bbille
roooM yTBepaeHuns (MpuHATud). Ecnn nocne yTBepaeHWsa HAcTOALLEro CTaH4ApTa B CChIMOYHBIA JOKYMEHT, Ha KOTOPLINA
[OaHa gatmpoBaHHas CCbinka, BHECEHO M3MEHeHWe, 3aTparnealoLLee NonoXeHne, Ha KOTOpoe AaHa Cebinka, To 3TO Nono-
XeHue pekoMeHOyeTcs NpUMeHATh Be3 yyeTa AaHHOro M3amMeHeHus. Ecnv cehiNnoYHbIn AOKYMEHT OTMeHeH Be3 3aMmeHsl, To
nonoXeHue, B KOTOPOM AaHa CCbiNka Ha Hero, peKoMeHayeTcA NPMMEHATL B HaCTK, He 3aTparnsaroLLen aTy cobinky. Cee-
[OEHVA 0 AedCTBMKM CBOAOB NpaBun uenecoobpasHo npoeepuTs B PegepansHoM MHopMauvoHHoM hboHae cTaHgapTos.

3 TepMuHbI U onpeaeneHus

B HacTosdwem cTaHgapTe npvMeHeHbl TepmuHel no FOCT 25100, FOCT 30416, a Takke crnegytowme
TEPMWHbI C COOTBETCTBYHOLLUMW onpedeneHusamu:

3.1 guckpeTHoCTb: LleHa geneHnsa anst MeXaHWYeckux MNW paspelwlarlas cnocobHOCTe Ans anek-
TPOHHbIX U3MEPUTENbLHbBIX YCTPOWCTB.

3.2 KoHconuaupoBaHHO-ApPeHWpoBaHHbIN caBur; K[: VicnbiTaHue rpyHTa, npegBapuTernbHO YNnoT-
HEHHOrO BepTUKanbHOW Harpyskoi, MpOBOAMMOE B KMHEMaTUYECKOM pexuMe C NMOCTOSHHOW 3af4aHHOW CKOo-

MapaHune ochbuumnansHoe
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pOCTbIO cABUra ansa onpeaeneHus xapakTepucTUK NPOYHOCTY — AP AEKTUBHbIX 3HAYEHWUI Yrna BHYTPEHHero
TPEHWS @ U CLENNEeHUA rPYHTOB € NPU YCINOBWUM paccenBaHus n3bbITOYHOro NOPOBOro AaeneHuns B obpasLie 3a
CueT gpeHaxa.

3.3 KoHconuaupoBaHHO-HeApeHUpoBaHHbIA caBur; KH: VcnbiTaHne obpa3sua rpyHTa ¢ npeneapu-
TenbHOW KoHcoNnMaaunen obpasyua BepTUKanNsHOW Harpy3kon Ans onpeaeneHna a@eKTUBHbIX 3HAaYEHWUA yrma
BHYTPEHHErO TPEeHUA @ U CLENMNeHUsA rpyHTOB ¢ NPY OTCYTCTBUU ApeHaa 1 n3MepeHu NopoBoro AaBfeHus.

3.4 mogynb coBura: XapakTepucTuka COnpoTUBIEHUSA TPyHTa gedopmMalmu CABuUra, paBHas OTHOLLe-
HUIO NPpUpaLLEeHNs HanpsXKeHWsA casura K npupaweHuio geopmMaunin caBura, Bbl3BaHHOW 3TUM HaNPsKEHUEM.

3.5 HeKoOHcoNMUOUpPOBaHHO-HeApPeHUpoBaHHbIW caBur; HH: WcnbitaHue rpyHTa nocrie GbicTporo
MPUNOXKEHNS BEPTUKANLHON HArpysku Ans onpefeneHns HeApeHUPOBaHHOMO CONPOTUBIEHUS CABUTY C,, NpW
HEBO3MOXHOCTW ApeHa)a NopoBOM XUOKOCTH.

3.6 npepBapuTenbHOe YNNOoTHEHWE FPYHTA: YNNOTHEHWE 3a0aHHOW BEPTUKanbHOW Harpy3kow rpyHTa
00 NofHOW KoHconuaauun, npejllecTBoBaBLUee UcnbITaHuio Ha caeur B pexnmax KO un KH.

3.7 npubop npoctoro [MHoronnockocTHoro] caeura: Mpubop MHOrONMOCKOCTHOTO CABWUra, B KOTO-
POM KOHCTPYKTUBHO He 3a(PUKCUPOBaHO MONOXEHWE NOBEPXHOCTM (MOBEPXHOCTEN) cABUra, onpedensieMmoe B
OCHOBHOM HEOLHOPOOHOCTLIO CTPOEeHMA obpa3sua.

3.8 conpoTuBneHue rpyHTa caeury: ConpoTUBNEHWE CMELLEHWO TPYHTa NOA OEeNCTBUMEM COBUrat-
LWeW Harpya3ku, xapakTepusyemMoW BenuWyYMHOW KacaTerlbHOro HanpshKeHWs, Npu KOTOPOM MPOUCXO4UT COABWI
oaHon YyacTn obpasua OTHOCUTENBHO APYron YacTu UNK U3MeHeHUe ero opmMbl.

3.9 yron gunataHcum: XapakTepucTuka namMmeHeHns obbema rpyHToB npu gedopmaumax casura, npo-
ABMNSAKLLNXCSA B YBENWYEHUK (AUNaTaHCUKU) UMK YMEHbLLEHWUU (KOHTpakuum) obbema.

MpumedvyaHune — OnpenenstoT Kak OTHOWeHKe obbemMHOM gedhopmanmy Npy caeure K gedopmaummn capura.

3.10 ypenbHoe cuenneHue: [MapameTp NUHEWHOW 3aBUCUMMOCTU COMPOTUBIEHUS TPYHTOB Cpesy OT
BEPTMKANLHOIO AaBNeHUs T = f(0), onpefensieMbl Kak 0TPe30K, 0TCeKaeMblil MPSAMOA Ha OCK OpAVHAT.

3.11 yron BHYTpeHHero TpeHUA: Yron HaknoHa NpsmMon 3aBUCUMOCTIM CONPOTUBIIEHWA CPe3y rPpyHTa OT
BEpPTMKanNbLHOro gaeneHus t = f(o) kK ocu abcyucc.

4 O6wmure NonoxeHus

4.1 Obwwue TpeboBaHMA K NabopaTopHbIM UCMLITAHUSAM PYHTOB, 0B6opyaoBaHuWio, npubopam n nabopa-
TOPHBIM NnomelleHuaM npueegeHsl B TOCT 30416.

4.2 Obwume TpeboBaHUs K OTOOPY MOHOMUTOB, COXPAHEHUID CTPYKTYPLI U BNAXHOCTU UCMBITYEMBIX FPYH-
ToB npueeneHsl B FTOCT 12071 n TOCT 30416.

4.3 [ns ncnblTyeMbIX TPYHTOB OOMKHbI OblTh ONpeaeneHsbl OCHOBHbIE (DU3NYecKue XapakTepucTuku no
FMOCT 5180: Bna¥HOCTb, MMOTHOCTb FPYHTA, MAOTHOCTbL YacTul, ANS MMUHUCTLIX FPYHTOB — BMaXHOCTL Ha
rpaHMLax TeKy4ecTU U packaTbiBaHWs, rpaHynomMmeTpuyeckid coctas rpyHToB no MOCT 12536, a Take Bbli4Wc-
JIeHbl MAOTHOCTEL CKEMNETa rpyHTa, KO3ahPULMEHT NOPUCTOCTH, CTENEHL BNAXHOCTW, @ ANA CBA3HbLIX MPYHTOB
LOMONHUTENEHO — YMCMO NNacTUYHOCTU U NOKa3aTernb TEKYYECTH.

4.4 Pe3ynbTaTtbl UCMbITAHWIA TPYHTOB W 06paboTka NonyyYeHHbIX aHHBIX JOMKHbI ObiTh OTPaXeHkl B Na-
cnopte (MpoTOKoNne) UcnbiTaHuin (NpunoxeHue A).

4.5 MacnopT (NpoTOKON) UCNbITAHWA SOIMKEH BKMOYaTh B cebs:

- ngeHTudukauno obpasua (ceegeHust 06 obvekTe, Homep BypoBOI CKBaXMHbI, HOMep Npobkl, HOMep
ncnelTaHus, rmybuHy otbopa 1 T. n.);

- METOA NoaroToBKW o6pasua (HEHapyLEeHHOMO UM HAPYLUEHHOTO CNOXEHWs, NpeiBapuTensHoe BOLO-
HachbILeHne);

- JaHHble 0 xapakTepucTukax obpasua (HavanbHble pasmepbl, U3MYecKne xapakTepucTukM (nnoT-
HOCTb, BMaXHOCTb, MIIOTHOCTb CKeNneTa rpyHTa, KoauuneHT NopyucTocTM) 40 WU NOCHe BhINOMHEHWSA UCMbITa-
HUA U p.);

- WCMNOMb30BaHHbIA METO UCTbITAHUS;

- Tabrnyubl pe3ynsTaToB UCMbITAHWUS (Harpy3ku — gedopmMaunm, pesynbTaThl U3MepeHUsl NMOpoBOro Aas-
NeHna n T. a4.);

- rpadoMKn UCNbITAHWIA,

- YWUCNOBbIE 3HAYEHWA MOMYYEHHbIX XapaKTepUCTUK rpyHTa.
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5 CyuwHocTb MeToAa

5.1 WcneiTaHue rpyHTa METOOOM MPOCTOro cABWra NpOBOAAT MPU OTCYTCTBUKM (DUKCUPOBAHHON NOBEpPX-
HOCTU cpe3a NyTeM NPUHYAUTENLHOro cKawueaHua obpasua ropu3oHTanbHOM COBUraloWen Harpyakon npu
3aaHHOM HOPMaribHOM HanpsHkeHuw.

5.2 MpKn UcnbITaHUSAX MO MeTody MPOCTOro CABWIa ONpPefensioT NPOYHOCTHLIE XapaKTepPUCTUKN FpyHTa:
Yron BHyTPEHHero TPeHUsi — @, yAernbHoe cLenneHne — ¢ U CONpoTUBMNeHe HeAPeHMPOBaHHOMY CABUTY — C,,.

MpumedaHue — o pesynsrataM UCMbITaHWA Ha Npubopax NPsSIMOro cABWUra C KMHEMaTUYECKOW CBA3BLID Cpes-
HbIX konel (npubopel Tuna ll, cm. 6.2) QONONHWUTENBHO ONPEAEnAT AehOpMaLMOHHbIE XapakTepUCTUKA: Yron aunaraH-
cun W v mogyns casura G.

5.3 ConpoTUBMNEHWE TPYHTa CABWTY ONPedensT Kak NpefenbHoe KacaTenbHoe HanpsikeHue, Npy KoTo-
pom B 06pasLe rpyHTa pa3BUBalOTCA rOPU3OHTaNbHbIE NepemelleHns 6e3 yBenMyeHnsa KacaTenbHoro Hanps-
KeHus Unu pasHble 20 % ovameTpa obpasua npu 3agaHHOM HOPMAanbHOM HaMNpsKeHUU,

[ns onpegeneHnst 4acTHbIX 3HAYEHMI @ U ¢ HeoBXOOMMO MPOBECTU HE MEHee TPex WCMbITAHMA naeH-
TWU4YHbIX 0BPAa3LOB N3 OOHOTO MOHOMWUTA UMW U3rOTOBMEHHbIX C 3a4aHHBIMI XapakTepucTUKaMiy MIoTHOCTKH W
BNaXKHOCTU MPW PasnMYHbIX 3HAYEHUAX HOPMATBHOMO HamnpPsKeHWs.

[na onpegeneHus conpoTUBNEHWS HEAPEHUPOBAHHOMY CABWIY C, MPOBOAST MCMbITAHWE MPW OAHOM
3HaYEeHUM HOPMAabHOTO HaNPsHKeHUs, HasHa4YaeMoM B COOTBETCTBUM ¢ 8.3.3.

5.4 WcneiTaHna Ha NPOCTOW COBWT MPOBOAAT B KUHEMATUYECKOM PEXUME MPUNOKEHUEM CABUraloLLen
Harpy3K1 C 3a4aHHOM NMOCTOAHHOM CKOPOCTLIO CABWIa MO CreAyHLLIMM CXeMamM: KOHCOMMANPOBAHHO-APEHNPO-
BaAHHOM, KOHCOMMONPOBAHHO-HEAPEHMPOBAHHOW N HEKOHCOMUANPOBAHHO-HeOPEHNPOBAHHOM.

MpumevaHune — [No 3agaHno ONYCKAETCH NPOBOAMUTL UCMbLITAHWMA MO CXEME C MOCTOSHHBIM 06bemMom ([10).
MeToauka npoBeaeHns UCTbITaHWA 1 06paboTKK pesynsTaToB NpPUBEAEHL! B NPUNOXeHun b.

HonyckaeTtcsa NpUMEHSATb ApyrMe MeTOAbl UCMbITAHWIA U KOHCTPYKUMK npubopoBs, obecnevnsarome Mogenvpoea-
HWE NPOLEecCa HarpyXeHua rpyHTa 1 yCroBuid ero paboThbl B OCHOBaHWK.

5.5 KoHconuanpoBaHHO-OPEHUPOBAHHLIE UCMLITAHUA MPOBOAAT ANa onpedeneHns addeKTUBHbIX na-
pameTpoB MPOMHOCTU (YAEMbHOro CUENNEeHUs ¢ U yrna BHYTPEHHEro TPeHUsT ¢) ¢ NpeaBapUTENbHOM KOHCO-
nuhaumein obpasla BepTMKanbHOW HArpy3Kkon U NOCNeaylowmMM CABUIOM NpU OTKPLITOM OPEHae M NMOorHOM
paccenBaHWK MOPOBOro AaBneHus.

5.6 KoHconuaupoBaHHO-HeapeHupoBaHHble ucnbiTadusa (KH) npoBogaT ans onpeneneHns ahhekTms-
HbIX NMapamMeTpoB MPOYHOCTU: YOENLHOro CLUENMNEHUs ¢ U yrna BHYTPEHHEro TPeHUs @, C NpedBapuUTenbHO
KoHconuaalueln obpa3sua BepTUKanbHOW HAarpy3kon U nocrnegyouMm COBUTOM B HEAPEHUPOBAHHbIX YCIOBUAX
C U3MepeHWeM NOPOBOro OaBNEeHUs.

5.7 HekoHconnaMpoBaHHO-HEAPEHWPOBaHHbIE WCMBITAHUA MPOBOAAT ONSA OMpeneneHus HegpeHupo-
BAHHOrO COMPOTWBIIEHNA CABUIY FPYHTA C, B YCNIOBUAX NEPeKpbLITOro ApeHaxa 6e3 npensaputenibHON KOHCO-
nuaauun.

5.8 [nsa vcnbiTaHuii Mcnone3ykT 06pasLbl IPYHTa HEHAPYLLEHHOTO CMOXEHUS C NPUPOAHON BNaXHOCTLIO
UnuV B NpeaBapuTEnbHO BOOAOHACKILIEHHOM COCTOSHUM, UNW 00pas3lbl HAPYLLIEHHOTO CMOXEHWUS C 3aAaHHLIMU
3Ha4YeHMAMM NAOTHOCTM W BMAXHOCTK, NOArOTABNMBaEMble B COOTBETCTBUM ¢ TpeboeaHuamu MOCT 30416 ans
npoBegeHus nabopatopHblX UCMbITaHWiA. Mpu 3ToM 06pasybl NPOCaA0YHbLIX TPYHTOB UCNbITEIBAKOT C NpeaBa-
PUTENBHBIM BOOAOHACHILLEHWEM, a HabyxalLwmx — nNpv NPUPOLHON BNAXKHOCTH.

5.9 MNpu npoBeaeHWU UCMLITAHWMIA METOOOM NMPOCTOro cABMra 0bpasubl AOMKHLI BbITE B BUAE UMNUHApa
auameTpom He meHee 70 MM 1 BbicoTol oT 0,25 go 0,4 guameTtpa. JuameTp obpasua BbiOMpaloT Tak, YToObI
MakCUManbHbIA pasMep BKIMHOYEHWIA He npeBbiwan 1/5 ero MMHMMAansHOro pasmepa.

6 ObopypoBaHue n Npubopbl

6.1 [Onsa npoBedeHWs UCMBITAHWIA METOLOM NPOCTOrO CABMIA UCNONb3YT 0bopyaoBaHMe, BKYaKOLLEE:

- COBWrOBYH KOpPODKY, COCTOSILLYIO U3 HEMOABWXHOW W NOOBUKHOW KapeTok;

- COBWrOBbl€ KOMblLa, yCTaHaBNMBaeMble MeXay BEPXHEW W HWXKHEW KapeTkamu COBWMIroBOW KOpobku ¢
BHYTPEHHUMW pasMmepamMn B COOTBETCTBMM C 5.9 M MakcMManbHOW TONWWHOW Konbua MeHblwe 1/10 BbICOThI
obpasLa MCNbITYeMOro rpyHTa;

- JXecCTKue nepdopuUpOoBaHHbIE 1 CNIMOLLHbIE LUTAMMbLI A8 Nepefadyn HopMarnbHbIX HArpy3ok Ha obpasel;

- npucnocobnenua ansa dukcauum 060NoYKM Ha BEPXHEM W HUXHEM LUTaMMe;
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YCTPOWCTBA A5 U3BMEPEHWA NOPOBOro AaBNeHNs Npy NpoBedeHUN HeAPEHUPOBAHHOIO COBUra;
MEexXaHW3M AN BePTUKANbHOIo HarpyxeHust obpasua;
MEeXaHW3M CO3[aHWs TOPU3OHTAaNbLHON COABUraKLLEe Harpyaku;

- YCTPOWCTBA ONS U3MEepeHUs BepTUKaNbHbIX U FOPU30HTANbHBIX NEPEMELLEHWA U NPUKNaabIBaeMbIX
Harpysok.

MpuHUMNUanbHaa cxema NnpubopoB NPOCTOro CABMra NpuBeaeHa B NpunoxeHun B.

6.2 Mo KOHCTPYKTMBHOW CXeMe YCTPOWMCTBa CPe3HoW YacTu npubopbl NPOCTOrO CABUra pasgensitoT Ha
Tmn | — 6e3 KMHEMaTWYeCKON CBA3WM MeXAy COBWIOBbIMK Konbuamu n Tun |l (npubopel ckawuBaHus) — ¢
KMHEMAaTUYEeCKON CBA3bI0 B BUAE BEPTUKANEHbLIX CKOMb3ALWMX HaNpaBnanLWmMX, anacTuyHon MeMbpaHsl, apMu-
pPOBaHHOM MeTannuYeckon cnupansto, 1 Oap.

Mpubopkl Tuna ll, Kpome yrna BHYTPEHHEro TPEHUA @ U CLEMNMEeHUs TPYHTOB ¢, MO3BONAKT ONpeaensTh
yron gunaTtadcum Y n mogyne casura G.

6.3 HwxHAA nogBukHasA KapeTka OOIKHA ONMpaTbCcsa Ha OCHOBaHMe Npubopa ¢ NOMOLL LI ONOP HU3KOro
TpeHus, obecnedynBaloLMX €e ropu3oHTansHoe nepemMelleHme.

6.4 BepxHaa HeNoABMXKHAA KapeTka C BEPXHWUM LUTaMnoM gorkHa ObiTb obecrnedyeHa BO3MOXHOCTLH
cBODOOHOrO BEPTUKANBHOIO NepemelleHus (Npyu NpoBeAeHUM UCNLITAHWIA C NOCTOSHHBIM BEPTUKANbHbLIM AaB-
neHuem) nubo xecTkol dukcauuu (Npu NpoBeSeHUN UCMBITAHUIA C NOCTOAHHLIM 0B6BLEMOM).

6.5 [na yBenuyeHus cuenneHms ¢ obpasLom npu CABUIe Ha BEPXHEM W HMXXKHEM LITamnax fOonyckaeTcs
MNCNOMb30BaHWe 3aLenoB B BUAE OCTPbIX WWMNOB UKW NNAcTMH BbicOTOM He Bonee 1/10 BbICOTEI MCNbITYEMOTO
obpasua.

6.6 Bce KOHTaKTUpYIOLLME C TPYHTOM M BOAOW YacTW COBUIOBOro npubopa AoMmkHbl ObITe N3rOTOBMEHbI
M3 KOPPO3NOHHO-CTOMKMX MaTepuarnoB AOCTAaTOYHOM XXeCTKOCTU, UToDbl MCKNUNTL gedopmalmn BO Bpems
MCNbITaHKUSA.

6.7 MexaHn3m ona BEPTUMKanNbHOIO HarpyxexHus obpasua gormkeH obecnedmneaTtb NOCTOSTHHOE HOpMarnb-
HOE HanpsKeHue BO BPEMS €ro YMiOTHEHUS 1 COABUIa, a TakKe BO3MOXHOCTbL (PMKCaLMKN BepTUKaTbHbIX nepe-
MELLEHUN C KOHTPONEM BEPTUKaNbLHOrO HanpsbkeHus. [JonyckaeTca UCnonb3oBaHUe pasnuyHbiX KOHCTPYKLWIA
YCTPOWCTB ANS HArpyXeHUs — pPbIYaXKHOro, MexaHW4Yeckoro, rmapaenuMyeckoro, NHeBMaTudeckoro v ap. Bos-
nencteusa Ha obpasel, (Harpy3kuM U NepemMeLleHrs) OOMKHbI CO34aBaTh C TOMHOCTLIO MeHee 5 % Tpebyemon
BEINUYNHbI BO3AENCTBUSA.

6.8 MexaHu3M AN ropu3oHTanbHOrO HarpyXeHus fomkeH obecnevmBaTtb NMUHEWHOE FOPU3OHTaNBHOE
cMmelleHne He MeHee 20 % gvameTpa obpasua npu NpocToM caBure.

YCTPOWCTBO CABWUra WM Harpy3oyHoe YCTPOWMCTBO OOSMKHbI oBecneqmBaTb CKOPOCTU KUHEMaTUHeCKOro
cMelleHusa B guanasode ot 0,005 mm/MuH o 1 MM/MKH.

6.9 MameputensHble ycTpoicTBa (Mpubopkl) 4OMKHEI 0BecnevynBaTs M3MEPEHMS:

- BEPTUKANLHOW M rOPU3OHTANLHOM Harpy3kn Ha obpasel] ¢ OUCKPETHOCTLIO MeHee 2 % MakcUumarnbHOR
Harpysku npu UcnbiTaHuu;

- BepTMKanbHoON aedopmMauum obpasua ¢ AuckpeTHocTbio MeHee 0,02 % HadanbHOM BbICOThI 0bpasLa
unu 0,02 MM B 3aBMCUMOCTM OT TOTO, Kakoe 3HavyeHue Donblue;

- NpU U3MEPEHUM ropn3oHTansLHoON gedopmauum obpasua ¢ guckpeTHocTeld MeHee 0,1 % anameTpa
obpazua unu 0,02 MM B 3aBMCUMOCTM OT TOrD, KaKoe 3HayeHue bonblie.

6.10 C nepuoOnYHOCTLI HE pEXe OOHOro pasa B rof U Npu 3amMeHe MexaHW4eckux yacTten obopynoea-
HWs crieqyeT onpenensiTb TpeHWe NOABWKHOM YacTy cpe3Hoi Kopobkn. COOTBETCTBYIOLLME TAPUPOBOYHLIE MO-
NpaBKM OOMKHbI ObITb BHECEHBI B NacnopT 0bopydoBaHus (48 HeaBTOMaTW3npoBaHHbIX NpubopoB) NMbo Kx
aBTOMaTWYEeCKM y4UThIBAET nporpaMMmHoe obecnedveHue. MNonpaBky HeoBxogMMo y4MThIBaThL B CriyyYae, ecrm
ee 3HauyeHue npeebiwaeT 2 % MakcUManbHOW Harpy3ky Npu UCMbITaHUN.

6.11 KoHconupauuio obpasua nepen npoBefeHUEM COBUIOBBLIX UCMLITAHWA BLINMOMHAKT B YMNOTHATE-
ne wnv kamepe caBuroeoro npubopa, Nno3eonsawLWeM NPOBOAWUTL YNNOTHEHUE NPU 3aJaHHOM OAaBMEHWN W
NPUPOLHOW UMK NpefBapuUTENbHO 3a0aHHON BMAXHOCTU, a Takke B YCIOBUSAX NpeaBapuTensHOro BoJOHa-
ChbllLlEeHKNS.

YNnoTHUTENb OOMKEH BKNKYaTb CreaylolMe OCHOBHble y3fbl: 0boiMy Ans pasmeleHwss obpasua;
ECTKUIA NepdopUpOBaHHEIA LWTAMM; BAHHY AN5 BOAOHACHILLEHUS; MEXAHN3M [N BEPTUKANLHOIO Harpyxe-
HWA; YCTPOWCTBA ANS U3AMepPeHNUsl BepTUKanbHbIX gedopmanunin obpasua.

TpeboBaHusA K MeXaHU3My BepTMKANbHOIO HarpyeHus npueeneHbl B 6.7, K MU3MepUTensHbIM YCTPOR-
cteam — B 6.9.
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7 MoaroToBKa K UCMbITaHUIO

7.1 Obpa3seL rpyHTa UaroTaBnmMearT ¢ yuyeTom TpeboBaHuii 5.8, 5.9 1 6.11.

7.2 [Ina npoBegeHns COBWUIOBLIX MCMNbITAHUIA NO KOHCONMUWANPOBAHHO-OPEHUPOBAHHON WU KOHCONWAOWPO-
BaHHO-HE4PEHMPOBAHHOW CXEMam NpOoBOAAT NMpedBapuTenbHoe YnioTHeHWe obpasua HenocpeacTBEHHO B
pabo4unx Konbuax npubopa unu ynnotTHuTene.

7.3 MpepBapuTenbHOe YMMOTHEHWE (KOHCONMMAAUWS) UCMbITyeMoro obpasla NpoBOAAT CTyneHYaTbiM
NPUNOXeHNeM BepTUKanNbHOW Harpy3ku Ha obpaszew. CAoBuroBble Konbua ¢ 06pasLoM MCMLITYEMOro rpyHTa
ycTaHaBnueawT B 06oNMy ynnoTHUTENS Ha NepdopupoBaHHLIN BKNaabIW (NpegBapuTensHO Topubl obpasua
HeobX0OMMO MOKPLITE Bra)HbIM BymMaxkHbIM cunsTpom). [lanee cnenyeT ycTaHOBUTE Ha obpa3sey nepdopu-
pPOBaHHbIA LWITaMM, NMPOBECTM PErynvupoBaHMe MEexaHu3ma Harpysku, yCTaHOBWTb Mpubopbl AN U3MepeHus
BEpTUKanbHbIX AedopMaLMi rpyHTa UM 3anucaTbh UX HaYarnbHble NOKa3aHus.

7.4 [nsa npoBedeHUs COBUIOBLIX UCMLITAHUW B YCITOBUAX NOMHOMO BOAOHACLILEHWA crieqyeT npeasapu-
TENMbLHO 3aMO4YMTh 0Dpa3el Yepes CUCTEMY APEHaXa A0 NOABNEeHUA BOAbI HA NOBEPXHOCTU.

Bpemsi HacblleHUs 0Opa3UoB BOAOW AOMKHO BbITe He MeHee: 10 MWUH ANa NecKoB; ANs FMUHUCTLIX TPYH-
TOB, B TOM YuUCre gns NnpocagouHbIX: npuy Ip < 0,07 — 3y, npu Ip 0,07— 0,12 — 6 4, npw Ip 0,12—0,22 — 124 mn
npwm Ip > 0,22 — 16 4 1 opraHo-MuHeparnbHbIX PYHTOB — 36 Y. [10 OKOH4YaHWW BOAOHACLILLEHUS PErUCTPUPYIOT
BepTUKankeHble aedopmaum obpaslos.

7.5 3ama4umBaTtb 0bpasubl rpyHTa cnegyeT AUCTUIMPOBAHHONW BOOOW MM BOAOW MUTLEBOrO Ka4ecTsa.
B oToenbHbIX crniyyasix, onpeaeneHHsbIX 3agaHueM, obpasubl cneayeT 3amayvymMBaTth FPYHTOBOW BOOOW C MecTa
otbopa obpasua unm XMMUYecKUMIU pacTBopamu.

7.6 Tpu npoBegeHWU MCMbITAHWA TPYHTOB NO KOHCONMWOWPOBAaHHO-HEAPEHUPOBaHHON cxeme obpasel
rPyHTa noMeLlalT B KonblUa B 3M1acTMYHOW obonoyke M BOOOHACHIWAT, Mpy HeobxoaumocTw, Henocpea-
CTBEHHO B Kamepe npubopa o Hayana npeaBapuTenbHOro YNNoTHEHWUS TPYHTA.

8 lMNMpoBepeHue ucnbiTaHuA

8.1 NpoBegeHNe KOHCONMUAUPOBAHHO-APEHUPOBAHHOIO UCTbLITAHUA

8.1.1 KoHconngnpoBaHHO-APEHNPOBAHHbLIE WCMNbITAHUSA METOO4OM MNPOCTOr0 CABMra BbIMOMHAKT ANS
onpefeneHns NPoYHOCTHLIX XapakKTepUCTUK @ U C BOOOHACHIWEHHbBIX U HEBOLOHACKILWEHHLIX B MPUPOOHLIX
YCIOBUAX NecYaHblX U NbiNeBaTo-TMUHUCTLIX FPYHTOB.

8.1.2 KoHconupauuo obpa3uoB nepeq UCMbITAHWEM criefyeT NMpoBOAMTh Npu Tpex M bonee paanuu-
HbIX 3HA4YEHUAX IPPEKTUBHOTO BEPTMKANBHOTO HAMPSHKeHWS KOHCOMMAauwu O, HasHa4aemblx B 3ajaHum
Kak 4acTb MakKCMManbHOro 3@EeKTUBHOro HanpsKeHus KOHconuaauuu o) (Hanpumep, 0,25 - @

c,max
= L]
0.5 Ocmax T a.).
L}

MakcumanbHoe 3pheKTUBHOE HanpsKeHe KOHCONUAALNM O -
FPY3KWM OT COOPYXXEHUS WU BEPTUKANLHOTO 3pHEKTUBHOIO HaNpsiKeHWs1 OT COBCTBEHHOIO Beca rpyHTa o
rmybuHe oTbopa obpasua.

' .
c,max’

onpefensiioT CyMMOW pacyeTHOW Ha-

!, Ha
z

MpumedvyaHue — BepTukanbHoe achheKkTMBHOE Hanps}KeHWe oT cOBCTBEHHOro Beca rpyHTa O"ZJ onpenensT B
cooTBetcTeumM ¢ Cl122.13330.

Mpu OTCYTCTBMW yKa3aHHbIX [aHHbIX 3HAYEHWA O, OOMYCKaeTcs MpUHWMaTb MO aHanoruM ¢
FOCT 12248.1 no Tabnuue 8.1.

Tabnuua 8.1 — 3HayeHnss acpHEKTUBHOIO HAMNPSKEHUSA KOHCONMMAALMN

ShdhekTMBHOR HanpshkeHue CTyneHun pnaenexHus Aa'c,
Bup rpywTa koHconugauuu o, MMa MMa
[ecky rpaBenucTble, KPYMHbIE U CPEAHEN KPYMHOCTW NMMOTHBIE;
p py pea py 0,1:0,3: 0,5 0,180 p=0,1upanee 0,2

mMuHbl ¢ /; = 0,25

Mecku rpaBenucTble, KpymnHbIe U CPeOHEN KPYMHOCTU CPeaHEN
MMOTHOCTW; NECKU MENKWE U MbINEBATLIE NMNOTHLIE U CPeaHEN
NNOTHOCTU; Cynecu, CYrmuHKKM, cnabosatopdoBaHHbie 1 opra- [0,1; 0,2; 0,3 0,05 oo 0,1 1 panee 0,1
HO-MWUHepanbHble rpyHTel € /; < 0,5;
muuel ¢ 0,25 </, 0,5
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OkoHYaHue mabnuuyki 8.1

OhdhekTUBHOE HaNpsAXeHWe CTynenn gaenexus Aa'c,

Bua rpyHTa KoHconuaaumu o, MMa MMa

[MNeckn rpaBenncTbie, KpynHble U CpedHel KpYnHOCTKW, Menkue
W NbineBaThle phiXnble; Cynecu, CYrmuHKKW, mMuHel, cnabosatop- | 0,1; 0,15; 0,2 0,025 go 0,05 v panee 0,05
thoBaHHbIE ¥ OpraHo-MUHepanseHblie rpyHTel ¢ 0,5 </, 1,0

Cynecu, cyrnmuHKW, rmuHel, cnabo3atopdoBaHHbIE U OpraHo-
MUHEparnbHbIE TPYHTbI 0,025; 0,075; 0,125 0,025 oo 0,075 ganee 0,05
clz1,0

MpumeyaHue — CTyneHu JaBneHws Ag'c Ans KpyNHOOBNOMOYHBLIX TPYHTOBR C 3anNONHMTENEM HasHa4yakT Mo
XapakTepuUCcTMKaM 3arnofHUTENA NpW ero cogepxaHum ceeiwe 40 % ana necyaHsbix v cebilwe 30 % ANS MAHUCTLIX TPYH-
TOB. [pW UCNBITAHUKM KPYMHOOBNOMOYHBIX TPYHTOB 63 3anonHWTens CTyneHW JaBrneHus HazHavaloT Kak ANs NECKOB
rpaBenncTbIX, KPYMNHBLIX U CPEOHER KpyNHOCTM NMOTHbIX.

8.1.3 [ns BOQOHACHILLEHHbIX MMUHUCTLIX U OpraHOMUHEpPanbHbLIX TPYHTOB KOHconMaauuio obpasuos w1
MCnbITaHWe Ha caBUr NpoBogaT B cooTeetcTBMm ¢ 8.1.3.1—8.1.3.8.

8.1.3.1 [ins BogoHAaCkIWEHHbIX CBA3HBIX FPYHTOB 3(hPeKTUBHOE HaNpsKeHWe KOHConugauumn o, crneay-
eT nepefaBaTb Ha obpaszel cTyneHsMn AC'c, BEMUUYUHY KOTOPbLIX HA3Ha4YakoT B COOTBETCTBUM ¢ Tabnuuein 8.1
WM PaBHbIMUW YOBOEHHbBIM 3HaYEeHUAM NpeablayLiein CTYNeHW.

Harpysky Ha cTyneHu cnegyeT nepegasaTh MfiaBHO B TedeHue He HBonee 2 ¢. Npu 3TOM B KOHLUE npu-
TNIOKEHWS CTYNEHW Harpy3ku pPerMcTpypyrtoTcs nokasaHus npubopoB Ans U3MEPEHUs BepTuKanbHbIX Aedop-
Mauui obpasua.

Kaxgylo ctyneHb Bblgep#uBaioT 10—15 MuH. KoHeuHyl CTyneHb BbIAEPXKMBAKT [0 3aBeplueHus
100 %-HoW hMNbTPaLMOHHON KoHconuaauum obpasua.

3a kpuTepuin ycnoBHoW cTabunusauumn gecdopmaunmM obpasua Ha nocnegHen CTYmeHW NpUHUMa-
10T ee npupalleHve, He npeebiwatwee 0,05 % BoicoThl obpasua 3a BpeMs, ykasaHHoe (Mo aHamnoruu c
MOCT 12248.1) B Tabnuue 8.2.

Tabnuua 8.2 — Bpema Bbioepxku CTYNEHeN AaBNeHUsA 1 YCNoBHOW cTabunusauyumn gedopmauui

Bua rpyHTa Bpems BbIAEPXUBAHNS Bpems ycnosHow CTGﬁIiIJ‘IM:iBLIMIr’I nedopmaymni
CTyneHewu, He MeHee CXaTuda Ha KOHe4YHOW CTYNneHW, He MeHee

MNeckun 5 MUH 0,5u
Cynecu 3y

CYIMWHKA C Ip <012 64

CyrmuHKK C Ip 0,12—0,17 30 MUH 12 4
[TnHBI C Ip 0,17—0,22 124
[MuHBI C Ip 20,22 184
OpraHommWHeparbHble 14 24 4

8.1.3.2 Ecnu npenBaputencHoe yNNoTHEHWE rpyHTa NPOBOAMIOCE B OTAENBEHOM YNNOTHUTENE, cneayeT
BicTpo pa3rpy3nTe obpasel 3a Bpems He bornee 2 ¢, U3BNeYb ero U3 KonbLa U NOMeCcTUTL B 000MOYKy BHYTPU
CTOMKW Korey. 3aTem nepeHecTV B KaMepy COBWIoBoro npubopa, yCTaHOBMTb BEPXHWIA LWUTaMMN U nepeaartb Ha
HEero BepTUKanbHOE HanpsXeHue KOHConuaauun C Bblaepkon He MeHee 15 muH ans cynecen n 30 MuH ans
CYTTIMHKOB U TTWH.

CBopky 1 ynnoTHeHWe 06pasLoB HECBA3HOIO IrpyHTa NPOBOASAT HEMOCPEACTBEHHO B KaMepe npubopa B
obonouke.

MpumedaHue — [py HEOBXOAUMOCTM ONpeneneHns Moadyns caegura G 1 yrna AunaTtaHcn Y SONoNHUTENBHO
MOHTUPYIOT CUCTEMY KMHEMATUYECKON CBA3W MeXAy OTAENbHBIMW KOMbLaMK Nprubopa (pekrm nepekallnBaHus).

8.1.3.3 locne Bbigepxky obpasilia noa BEPTUKANbHOW HAarpyskonm NpMBoaAT B pabovee cOCTOAHUE Me-
XaHW3M CO30aHWSA FOPU3OHTaNbHOW COBWIarLIEA HArpysku, YCTPOWCTBO AONS U3MEPEHUS FOpM30OHTaNbHOro
nepeMeLleHns HUXKHER KapeTKn CABUIOBOWM KOPOBKN 1 PETMCTPUPYIOT ero HayanbHOE NokasaHue.

6
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McnblTaHMe Ha caBvr NPOBOAAT B KUHEMaTMHYECKOM peXuMe C NOCTOSHHOM CKOPOCTbLI0 NepemMeLleHuns.
8.1.3.4 CxopocTb gedopmavuu cagura v, MM/MUH, ONpeaensioT no opmyne

s (8.1)

rie l; — oxupgaemas ropusoHTanbHas gecopmauuns (nepemelleHne) npu cosure, Mu;
f{; — BpeMs CABWMIOBOTO NepeMeLLeHNs, MIH.

MpumevaHune — Ecnn oxmgaemas ropusoHTaneHas gepopmauns obpasua npu paspylieHun Heu3secTHa U3
NpenbiayLnX UCNbITaHWiA, AonyckaeTes B popmyne (8.1) NpUHUMATE 3Ha4YeHUe [ UCXOAA U3 OTHOCUTENBHOW AehopmaLu
10 % omametpa obpasua Ans necyaHbIxX rpyHToB 1 2 % OuameTtpa obpasua ans rmuHUCTbIX FPYHTOB.

Bpems 0o paspylieHus t, T. e. BpeMs 40 MOBUnNMU3aLmMm MakcuMarbHOro conpoTueneHns obpasua cpesy,
onpefensawT U3 YCNoBUA, UTO B MOMEHT pa3pylleHus B obpa3lle ocTtaHeTcsa He Bonee 5 % noposoro gaene-
HKWA, No opmyne

b= 18t (8.2)

raetipy — BPEeMS OKOHYaHWs (MNLTPAUMOHHON KOHCONMAAUWM, MUH, onpedensemoe no pesynsratam
ncnblTaHus obpasua Ha NocnegHen CTyneHn NpeaBapuTeNbHOMO YNMOTHEHWA NO MeToaMKe,
npueeneHHon B NTOCT 12248.1.

8.1.3.5 [nsa KoHCONUAMPOBAHHO-APEHUPOBAHHbIX UCTIbITAHWUIA CBA3HbLIX BOAOHACILEHHbLIX IPYHTOB CKO-
pOCTL NepeMeLleHus npu caeure v, MM/MUH, OONycKaeTca NpuHUmMaTte no aHanoruu ¢ FOCT 12248.1 no Ta-
6nvue 8.3.

Tabnuya 8.3 — CkopocTu nepeMeLleHniA Npy caBure Ans KOHCONUANPOBAaHHO-APEeHUPOBaHHBLIX UCMBITAHWUMA CBA3HbIX
BOAOHACHILLEHHBLIX FPYHTOB

Bug rpyHTa CkopocTb cagwra v, MM/MWH
Cynecwm <0,3
CyrnuHku ¢ Ip <0,12 <0,1
CyrnuHku c Ip 0,12—0,17 <0,05
MuHbI C J'p 0,177—0,30 <0,02
[MuHbI C !p 0,30—0,40 =0,01
[TUHBI C J'p =0,40 < 0,005

8.1.3.6 lNpwn npoBeaeHVU COBUIOBLIX UCMLITAHUWA BPpEeMEHHOW MHTepBan dUKcauun ropusoHTansHoOM Ha-
rpy3ku u gedopMaLmMm cBura omkeH obecneumBaTth nonyyeHne 15—20 oTcUeToB OT Ha4Yana Jo KoHLa cpeaa.

8.1.3.7 lNpw npoBeaeHUN UCNbITAHUA NPOCTOrO CABWIA B KOHCONMWOWPOBAHHO-APEHUPOBAHHOM pPEXUME
38 OKOH4YaHWe UCMbITaHUK MPUHUMAEKT MOMEHT, MPU KOTOPOM cpe3alollan Harpy3ka JOCTUTHeT MakCUManbHO-
ro 3Ha4eHus1, ¢ NOCneayLWmnMM CHUXKEHWEM UMK COXPaHEeHMEM NOCTOAHHOTO 3Ha4YeHUsl, UMK C TOPU3oHTalNbHbI-
MU nepemelleHuamn He meHee 20 % guameTpa (B 3aBUCUMOCTU OT TOTO, YTO HACTYNWUT paHbLUe).

8.1.3.8 MNocne okoH4YaHUSA UCNbLITAHWUIA YCTAHOBKY CNefdyeT pa3rpy3nTsb, obpa3sel ua npubopa n3eneds u
oToOpaTte Npobbl ANs onpedeneHns BrnaXHoCTu.

8.1.4 [ns neckoB 1 He NOMHOCTbLIO BOAOHACKILLEHHbLIX CBA3HbIX IPYHTOB NPeABapuTeNibHOE YNOoTHEHNE
obpa3suoB nNpoBoOAT B cooTBeTcTBUM ¢ 8.1.4.1—8.1.4.2.

8.1.4.1 KoHconuaauno HECBA3HbIX U HE MOSMHOCTBI0 BOAOHACLILEHHbIX CBA3HbLIX TPYHTOB nepen caBu-
roOM criefyeT BbIMOMHATL CTYNEeHAMU B COOTBETCTBMK C 8.1.2. 3aBeplueHne KOHCONuaaLUMm Ha CTYMeHax onpe-
JenawT B cooTBeTcTBUM ¢ 8.1.3.1.

8.1.4.2 TMocne koHconuaauuu npoeoaaT caeur obpasua no aHanorum ¢ 8.1.3.3—8.1.3.7. MNpwu aTom cko-
poOCTb caBura npuHMMaeTcs paBHon no aHanormm ¢ FOCT 12248.1 gnsa neckoB v cyneceit < 0,5 MM/MUH,
CYITMHKOB C Ip <12 % < 0,1 MM/MWH, CYIMWHKOB C !p 12 % — 17 % < 0,05 MM/MWH; MWH C J'p 17 % —
30 % < 0,02 MM/MWH; TMUH C Ip =230 % < 0,01 mm/MUH.
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8.2 npOBe,D,BHVIe KOHCONMMOQnpoBaHHO-HeAPEeHWPOBAaHHOIO UCNbITaHWUA

8.2.1 KoHconuanpoBaHHO-HeAPEHUPOBAHHbLIE UCMbITAHWS BhINOMHAKT ANA onpeneneHst MpOYHOCTHbIX
XapakTepUCTUK @ U C BOAOHACILEHHbIX B MPUPOAHbLIX YCIOBMAX MbINEBaTO-TMUMHUCTBIX, OpraHoOMUHEpPanbHbIX
W OpraHn4eckmx rpyHToB.

8.2.2 MNpegBaputensHoe ynnoTHeHWe ob6pa3yoB BbIMONHAETCA B cooTBeTCcTBUM ¢ 8.1.3.2—8.1.3.5.

8.2.3 WcnblTaHWe Ha cOBur NpoBOAAT B HEAPEHWPOBAHHbLIX YCMOBUAX MPU NEepekpbITOM ApeHaxe C
NMOCTOAHHOW CKOPOCTbLK NMepeMeLLeHWIA KapeTKu, NPUHUMAaeMon B 3aBMCUMOCTM OT AMaMeTpa UCMbITYEMbIX
obpasuoe no Tabnuue 8.4.

Tatnuua 84— CKOpOCTH NepeMELLEHWIA KApPeTKX NMpK COBUre 419 KOHCONMMAUPOBaHHO-HEAPEHNPOBAHHbLIX UCMbITaHWIA

OuameTp obpasua, Mm =70—80 80—100 100—120 120—140 140—160 =160

CkopocTb casura v, MM/MUH < 0,06 <0,08 =0,10 <0,1 <012 <0,13

8.2.4 B npouecce npoBegeHus coBura OOHOBPEMEHHO C M3MEepEeHWMEeM roOpWU30HTarNbHOW COBWralLen
Harpysku n3amepsarT NOpoBoe AaBneHue B obpasue.

8.2.5 lpw npoBeaeHnn UCMNbLITAHUA NPOCTOrO CABMIA B KOHCONMAMPOBAHHO-HEAPEHNUPOBAHHOM peXumMe
33 OKOHYaHWe UCMbITAHWA NMPUHUMaLOT ycnosua 8.1.3.7.

8.2.6 lMocne OKOHYaHWA UCMbITaHWA cnedyeT BeIMOMNHUTE Npouedypsl B cooTBeTcTBUK € 8.1.3.8.

8.3 npOBe,qeune HeKOHCOnMMaMpoBaHHO-HeAPEeHWMPOBAHHOIO MCNbITaHNA

8.3.1 HekoHconuAMpoOBaHHO-HeAPEHUPOBaHHbIE WCMbLITAHUS METOAOM MPOCTOr0 CABWUTa BbLIMOMHAKT
4N onpefeneHusl CONpPOTUBNEHWA HEAPEHWUPOBAHHOMY CABWUIY MEAMNEeHHO YNIOTHSIOWWXCA BOAOHACKILLEH-
HbIX FMHUCTBIX, OPTaHOMUHEPATbHEIX U OPraHUYECKUX FPYHTOB.

8.3.2 O6pasel, HeHapyLIEHHOW CTPYKTYypbl MOMELLalT B CTOMKY Konew B oBorouke, ycTaHaBMuBaT
BEPXHWUI WTAMIM, NMOCcne Yero CUCTEMY ApeHaxa nepekpbIBatoT.

8.3.3 [Mpu 3aKkpbITON cucTeme ApeHaxa Kk o6pasuy B ogHy CTyneHb MpUKNagbiBaT HopManbHoe aaB-
neHue, onpegensiemoe no Tabnuue 8.5. O6pasel BblgepxKBaT B TedeHre 30 MUH, nocrne Yero UKCUMpyT
BEpTUKaNbHOE NepeMelleHre.

I punMmedYyaHne — MNo 3agaHuio AonycKkaeTcA Bbl60p APYrnx 3HAYEeHUn CTyNneHn HoOpManbHOro gaeneHuA.

Tabnuua 8.5 — HopmanbHoe gaBneHne Ha obpasey Npyu NpPoBedeHW HEKOHCONUANPOBAHHO-HEOPEHMPOBaHHbIX 1C-
MbiTaAHWIA

Bua rpyHTOoB HopmaneHoe paenexue o, MlMa

lNecky NbinesaTbie BOAOHACLILEHHbIE PbIXMOMO CMNOXEHWS; CYMNech, CYITMHKN,
cnabosatopdoBaHHbIE 1 OpraHOMUHEpPanbHbLIE rPYHThI C MoKasaTenem Teky- 0,2
wectn 0,5 <1/, 20,75

cynecu, CYrmWHKW, criabo3aTopdoBaHHble U OpraHOMUHeparnbHbIe TPYHThI C

nokasartenem Tekydectn 0,75 < IL <1,0 0,15

Cynecw, CYrmWHKW, MWHbl, cnabo3aTopdoBaHHble U OpraHOMUHEpanbHble

0,075
PYHTEI C Nokasatenem Tekydectu /, 2 1,0

8.3.4 [anbHelllee UcnbiTaHMe NpOBOAMTCA B COOTBETCTBMU € 8.2.3—8.2.6.

9 ObpaboTka pe3ynbTraToB

9.1 O6paboTka pe3ynbTaTOB KOHCONMAWPOBAaHHO-APEHUPOBAHHBLIX U KOHCONUAUPOBAHHO-
HeApeHUPOBaHHLIX UCMbITaHWUM

9.1.1 Mo u3MepeHHbLIM B NpoLiecce NPoCcToro CABUra 3Ha4YeHWaAM ropU3OHTaNbHOW cpesalollein u Hop-
ManbHOWM Harpy3oK BbIMUCMAKT KacaTenbHble ¥ HopManbHble Hanpsxenus t v ¢, MIMa, no hopmynam:

1:=102'

= (9.1)
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F
—10—
o DA, (9.2)

rmeQuF — ropu3oHTalibHas cpesarllas U HopManbHas cura K NiTocKOCTU cpe3a COOTBETCTBEHHO, KH;

A — nnowanb obpasua, cMm2.

OnpegenaTe t HEODXOOMMO HE MEHEE YeM MpU TPex pPasnuyHbIX 3HavYeHnAx o. M3 Kagoro sHavyeHuns t
BbIYWMTAKOT NONPaBKY Ha NpPeofoneHne TPeHUsl NOABWKHON YacTy cpe3Hon KopobKK no 3apaHee NocTPOeHHoN
TapupoBoYHOW Kpueon (cm. 6.10).

Mo n3amMepeHHbIM B NPoLecce UCNbITaHWA 3Ha4YeHMaAM nedopmMalmia cpesa /, COOTBETCTBYHOLLMM pasnuy-
HbIM HaNPsHKeHUsIM T, CTPOAT rpadomk 3asmcumocTty [ = f(t) (npunoxenwue I, pucyHok 1),

Mo nony4eHHbIM 3HAYEHUAM CTPOSAT rpaduk 3aBucumocTu 1 = f(o) (npunoxexue I, pucyHok n.2).

9.1.2 3a npegenbHOe COMPOTUBIIEHWE TPYHTa COBWIY MPMHMMAaKT MaKcumarbHOe 3HaveHue t, nony-
YyeHHoe no rpacuky / = f(t). Ecnn 3HavyeHWe t Bo3pacTaeT MOHOTOHHO, TO 3@ COMPOTUBIEHWE FPYHTA COBMWIY
crielyeT NpUHMMaTh 3Ha4eHve t npu gedopmaumnn l,, COOTBETCTBYKOLLEN OTHOCUTenbHON Aedopmauun ob-
pasua 20 %.

9.1.3 Yron BHyTPeHHEero TpeHus ¢ v ygenbHoe cuenfieHWe C OnpedensioT Kak napamMeTpbl JIMHEeHON
3aBWCUMOCTH

T = otgo + c, (9.3)

roe t u o onpegenstoT no opmynam (9.1) m (9.2).

MpumeyaHue — lpu NpoBegeHUU UCNLITAHWIA MO KOHCONWAUPOBAHHO-APEHUPOBAHHOW CXEME C pacceBaHueM
NopoBOro OaBrneHus NonHoe HanpsixkeHue a, MlMa, onpegensemoe no oopmyne (9.2), paBHO HopMmanbHOMY 3dPEKTUBHO-
MYy HanpseHuto o', MIMa.

9.1.4 lNpu npoBegeHUN MCNbITAHUA NO KOHCONWAWPOBAHHO-HEOPEHMPOBAHHON CXeMe C M3MepeHWem
NOpPOBOro gaerneHus HopmansHoe adpdekTuBHoe HanpskeHune o', MlMa, BelvmcnaoT no hopmyne

o'=0-u, (9.4)

rie 0 — MOMHOE HanpsiKeHue B NPOLLECCe UCMbITaHURA, onpeaensemoe no cdopmyne (9.2), MMa;
u — nopoBoe aaeneHue, MlMa.

3aBnCUMOCTb Mexay cABUrarlulM HanpaeHuwem t W BepTuKanbHbIM OaBlieHUEM (HOpMaJ’IbeIM
Sd)CbEKTHBHbIM Ha]'IpFI}KEHMEM) o' MOXeT BbiTb npencrtaeBneHa B cnegywLwiemM suge:

t=0'tge + c, (9.5)

rAe T — OMbITHbI@ 3HAa4YeHWs CONPOTUBMEHUNA COBUIY, ONpederneHHble Npy pasnnyHbIX 3Ha4YeHNAX o'

9.1.5 Yron BHyTpeHHero TpeHusa @ 1 yaensHoe cuennexHue ¢, MMa, BeiumucnaT no gopmynam (9.6) n
(9.7), nony4veHHbIM 06paboTKON 3KCNEPUMEHTANbLHLIX ToveK T = f{0) MeTogoM HavMeHbLUUX KBA4paToB, UMK
onpedenaoT no rpaduky © = f(0), NpoBoas NPAMYK HauMny4wero NpMbnMKeHUs K 3KkCnepuMeHTanbHbIM Tou-
kam (cm. npunoxeHwue )

0= nZTiUi —ZT;ZU; .

nE e -(Zer) .
X a?-%'0,Y 0
ny (@) -(Toi) 9.7)
rge Tj = OMNbITHBIE 3HA4YeHWA CONpPOTUBNEHUA COBUTY, onpefernieHHble Npu pa3nnyHbIX 3Ha4YeHWAX O’j 1

OTHOCALWMEeCH K oTAerNnbHOMY MOHOJIUTY TPyHTA (an nz 3) M1 o OHOMY MHXeHepHO-reorornye-
CKOMY 3NeMeHTYy;

n — 4UCIO UCMBITAHWA.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 13/24
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71042-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67743
https://gostexpert.ru/gost/gost-71042-2023?utm_source=pdf&utm_medium=67743&utm_term=page

FOCT P 71042—2023

9.1.6 ToYHOCTb BblYMCHEHWS A0MKHA cooTBeTcTBOBaTh TpeboBaHmam MOCT 30416 w cocTaBnaTb ANSA
yrna BHyTPEHHEro TpeHusa @ — 1°, ona yoenbHoro cuennenusa ¢ — 1 kla.

9.1.7 MeToouka onpegeneHua mogyns caegura G no pesynsratam UCMbITaHUA NPOCTOro CABWIAa Ha Npu-
bopax Tuna |l npueeneHa B npunoxenun 0. MNMpu 0bpaboTke pe3ynsTaToBR MOAYNb CABUIa BLIYUCIIAKT C TOY-
HocTko go 1 MMa.

9.1.8 Yron gunartaHcuu W onpegensioT no pesynsratam UCMbITaHW NPOCTOro caBura B COOTBETCTBUU C
npunoxexHuem E. Mpu 06paboTke pesynbTaToB yron gunataHcun | ONpeaensioT ¢ TOHHOCTbIo 1°.

9.2 O6paboTKa pe3ynbLTaTOB HEKOHCONUAUPOBAHHO-HEAPEHUPOBaHHbLIX UCMbLITaHUA

COI'IpOTMBJ'IEHMe HeApeHUpOBaHHOMY COABWUTY C , ONpedendaemMoe no pesynerartaMm HeKOHCONWAMPOBaH-
HO-HePEeHUPOBaHHbIX WCNbITAHWR, COOTBETCTBYET 3Ha4YeHUK NpeeribHOro CoOnpoTuBIieHnA COABUTY, Nony4eH-

Homy B cooTtBeTcTBuM ¢ 9.1.2. MNpn o6paboTke peaynsTaToB CONPOTUBMEHNE HeApPEHUPOBAHHOMY COBUIY G,
BbIYMCMAT ¢ To4HOCTbLIO 1 KA.

10
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MpunoxeHune A
(pekomeHgyemoe)

Macnopt (ﬂpOTOKOﬂ) MUCNbITAHUWA anAa onpegeneHna conpoTUBneHUA OUCNEePCHOro rpyHTa

npocToMy COABUTY
dopma nepBOK CTpaHMLbLI NacnopTa

Opranunzaums

MOCT P 71042—2023

MpoTokon UcNbITaHUA rPyHTa MeTogom

OBbeKT (MYHKT)

CoopyxeHue

[aTa ucnbiTaHnin: Ha4yano OKOH4YaHune

Wypd (ckBaxuna), Ne

my6una otbopa obpasua, m

JTabopatopHbin HoMep obpasua

XapaKTepV]CTMKa NCNbITYEMOTIO IpyHTa

KpaTKaFI XapakTepuCTWKa YCTaHOBKK ONA UcnbITaHUN

MpuBopsl (TMN U HOMep) ANA U3MepeHui

Cxema wvcnblTaHus

CeeneHna 0 3ama4mBaHnm

[anHble o paboyem konbue (obpasue):
Beicota, MM

Ouametp, Mm

Mnowage, cm?

®uU3nYecKue XapakTepUCTUKU FPpyHTa

3HadeHne XxapakTepucTukm

HaumeHoBaHWe xapakTepucTuki
o oneiTa fiocne onelTa

MpumeyaHne
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MpunoxeHune b
(pekomeHgyemoe)

NMpoBeaeHue cABUTOBOTO UCTLITAHUA C MOCTOAHHbLIM o6beMoMm

B.1 McnbiTaHne Ha cOBWr C NOCTOSIHHBIM 06BEMOM BLINOMHAKT AN onpegeneHns 3geKTUBHbIX 3HaYeHUA yrna
BHYTPEHHErO TPEHWS @ N yOENbHOro CUENMEHNA C FPYHTOB.

B.2 MNocne nNpunoXeHWa BepTMKaNbHOW HAarpy3kM M OKOHYaHWA KOHCOMWOAUWW BLIMNOMHAKT XKECTKYH (UKCaLWo
MONOXEHUA BEPXHEro Wwramna. JanbHellne caBUroBbie UCMbITAHUA NPOBOAAT NPU OTKPLITOM APEHaXEe B COOTBETCTBIW
€ 8.2.3—8.2.6.

5.3 MNpwu npoeegeHun copura OUKCUPYHOT W3MEHEHWE BEpPTMKanbHOTO HanpsXKeHWs ¢ OUCKPETHOCTLH, COOTBET-
CTBYIOLLEN YacToTe UaMepeHuid. Npu Kaxaom M3 HUX OUKCUPYIOT BEPTUKANbHYK HOPMarbHYK Harpyaky, ropu3oHTanbHyH
COBWraoLLLYH Harpy3sKy U ropu3oHTanbHoe nepemelleHe obpasua.

B.4 Mpw npoBeneHUN MCNbiTaHUKA C NOCTOAHHLIM 0OBEMOM B KayecTBe NpeaenbHOro CoNpPoTUBIEHWUs TPyHTa COBU-
ry MCMOMb3yT 3HAYEHWE KacaTenbHOro HanpsxeHWs T NPy MakcMmarnsHOM COOTHOLUEHWM KacaTenbHOro HanpsKeHus w1
HopManeHoro adpdpekTMBHOrO HanpskeHus t/c’. B ocTansHoM 06paboTky pesynbTaToB UCMbITaHWA BLIMOMHAIOT B COOT-
BeTcTBUM C 9.1.
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MpunoxeHune B
(pexomeHgyemoe)

MpuHUMNKanNLHaA cxema Nnpubopa NPOCTOro CABUra ¢ HUXKHel NOABUXHOMW KapeTKoW

11 E, @w 1
\\\\\\ N
I A ANRRANANNY

N\ =

[@]0]0)
~

8]

~
L)

Fy

1 — BepxHwii WwTamn; 2 — nopucTble huneTpel; 3 — obpa3zel, rpyHTa; 4 — HWXKHWIA WITaMn; 5 — cOBUroBbIE KOMbLA;
6, 8 — KkpaH 3anopHbIn; 7, 11 — apeHaxHble KaHanel, 9, 12 — gatyvkn namepenus gasnenus; 10, 13 — gaTtynkm
U3MEPEHUS NMUHENHBIX NepeMelleHnit; 14 — obonouka; F,, £, — Harpyska
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MpunoxeHue I
(pekomeHgyemoe)

O6pasey rpatuyeckoro ohopMneHUa pesynLTaToB KOHCONUAUPOBAHHO-APEHUPOBaHHbIX,
KOHCONUAUPOBaHHO-HEAPEHUPOBAHHLIX UCNLITaAHWIA

PesyneTaThl UCMbITAHWUS rpyHTa 0OpMNAIT B COOTBETCTBUM C pucyHKkamu L1 u 2.

TA
g [~——————"—,
L ey A T
|
|
I
I
I
I
I
I
I
I
| f=
PwcyHok 1 — Npadomk / = f{t)
TA
|
|
|
|
i |
i | |
| | |
¢
| | |
| | |
| | |
. I | |
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Mpunoxexwe [
(pexomeHgyemoe)

MeToguka onpegeneHUa Moayna caBura
0.1 Onsa onpegeneHvs mogyna caBura G no pesyneTatam UCNbITAHWA NpocToro caeura Ha npubopax tuna ll
(C KMHEMATWYECKOW CBA3LID MEeXAy Konbuamu) Ha 3aBucumocTu [ = f{t) onpegensoT y4acToK MakcManbsHOW KPpYTU3HbI, K

KOTOPOMY CTPOSIT KacaTernbHyHo.

TA

PucyHok .1

[.2 Touky nepeceqeHunn KacaTensHOW C OCbK abCUMCC NPUHUMAKT 3a ly, BTOPYH TOYKY C KOOpAMHATaMU [y 14
BbIBMPAOT MPOU3BOMBHO.
0.3 BerucnaoT npupalleHune gedopmauumn casura Ay

Ay = (l; = lp)ih,, (a.1)

roe h, — sbicoTa o6pasia nocse KoHconMaaLmum.
0.4 Mogynb caeura G BbIMUCIISIOT No chopmMyne

G = 14/Ay, (0.2)

rae t4 — KacaTernbHOE HanpsiXXeHle COBura B TOHKe C KOOpAWHaTamMmn (1'1; ‘I:1).
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MpunoxeHue E
(pekomeHgyemoe)

MeToguka onpeneneHusa yrna gunatTaHCHUK

E.1 [ns onpegeneHus yrna gunataHcuy | nNo pesynbTataM WCMbITaHWiA NPOCTOro CABWra B KOHCONWAMPOBAHHO-
OPEHVPOBAHHOM PEXMME Ha 3aBMCUMOCTU BEPTUKANbHBIX NEepeMeLlleHin h oT ropus3oHTaneHbelX [ (pucyHok E.1) onpepe-
NAKT Y4acTOK MakKCMManbHOW KPYTU3HbI, K KOTOPOMY CTPOSIT KacaTenbHYyH.

h

Ah
Al

-h
PucyHok E. 1

E.2 Yron gunaraHcuuy onpegensaloT Kak TAHFEHC yrna HaknoHa KacatensHoW no dopmyne

W = tg(Ah /AN, (E.1)
roe Ah —  u3mMeHeHwe BbICOTEI 0Bpasua;
Al — npwpalleHWe ropusoHTanbHbIX NepeMeLleHnii.
17
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YOK 624.131.4.001.4:006.354 OKC 93.020

KntoueBkie cnoea: conpoTuBneHwe cOaBury rpyHTa, npegsaputenbHoe YNnroTHeHWe rpyHTa, npuﬁop NMpocCTO-
ro (MHOI’OFIHOCKOCTHOFO) cOBuWra, yron BHYTPEHHEro TpeHnA rpyHTa, yoenbHoe cuenneHue rpyHTa, CTyneHb
AdaBrneHna
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PepaxTop B.H. Limenskos
TexHuyeckuii pegaktop M.E. Yepenkosa
Koppektop O.B. flazapeea
KomnetoTepHas Bepctka M.FO. flumoskurot

CpaHo B Habop 31.10.2023. loanucaxo B nevate 10.11.2023. dopmar 60x84%. [apHutypa Apwan.

Yen. ned. n. 2,79, Yu-usg. n. 2,37.

MoAroToBMNEHo Ha OCHOBE 3MEKTPOHHOWM BEPCUWM, MPEAoCTaBNeHHo paspaboTymkom ctaHgapTa

CoszpgaHo B eguMHM4HOM ucnonHeHun B IBY «MHCTUTYT cTaHgapTraaumu»
ansa koMnnektToBaHua PegepanbHoro MHopMauuoHHoro hoHaa cTaHaapTos,
117418 Mockea, Haxumosckuii np-1, 4. 31, k. 2.
www.gostinfo.ru info@gostinfo.ru
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