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MEXFIOCYLAPCTB KHHGBWR CTAHAOAPT

FPYHTbI

MeTOzbI MONEBOIO ONPELENEHNs XapaKTEPUCTUK MPOYHOCTY
1 aethopMrpyeMocTy

SOl115

Field methods for determining the strength
and strain characteristics

[ata BBegeHua 2000-07-01

1 O6nactb NpUMeHeHUs

HacTosLunii CTaHAapT yCTaHaBNMBAET METOAbI NOMEBOTO OMpPeeneHNs
XapaKTepUCTUK NMPOYHOCTY 1 iehOPMUPYEMOCTU TPYHTOB NPU WX UCChe-
LOBaHUW [1s1 CTPOUTENbCTBA.

2 HopmaTtuBHbIe CCbINKK

B HacToALLeM CTaHAaPTe UCMO/b30BaHbl CCbISIKN Ha CefytoLLme CTaH-
[apThbl.

FOCT 5180—84 MpyHTbl. MeToabl nabopaTopHOro onpegeneHns gu-
3NYECKUX XapaKTepucTmK

FOCT 12071—84 IpyHTbl. OTHOP, YNakoBKa, TPAaHCMOPTUPOBaHME U
XpaHeHne 06pa3LioB

FOCT 12536—79 MpyHTbl. MeToAbl N1abopaTOPHOro onpeaeneHns rpa-
HY/IOMETPUYECKOTO (3EPHOBOr0) M MUKPOArperaTHoro cocTaBoB

FOCT 20522—% [pyHTbl. MeToabl CTaTUCTUYECKO 06paboTkn pe-
3y/bTaTOB WCMbITaHWI

FOCT 27751—88 HafeXXHOCTb CTPOUTENbHBIX KOHCTPYKLMIA 1 OCHO-
BaHW. OCHOBHbIE MOMOXEHNS MO pacyeTy

FOCT 30416—96 INpyHTbI. JSlabopaTopHble ucnbiTaHus. O6wme no-
NOXeHuA

MN3aaHue odumumnanbHoe
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FOCT 30672—99 IpyHTbI. MoneBble ncnbiTaHMs. O6LWiMe MOMoOXe-
HWS

3 OnpegeneHuns

OCHOBHble TEPMVHbI, UCMO/Mb3YyEMbIE H HACTOALLEM CTaHAapTe, U UX
onpegeneHusa npusegeHol B FTOCT 30416 n TOCT 30672.

4 O6uwme NONOXKeEHUN

4.1 HacToslWiA CTaHAapT YCTaHaBNMBAaeT credylole MeTodbl Mno-
NEBOTro OMpefeneHNs XapakTepUcTUK MPOYHOCTU U AethopMUpyeMOCT
TPYHTOB:

UCMbITaHKE LUTAMMOM, MCMbITaHWE paguanbHbIM MPEecCUOMETPOM,
UCMbITaHWe NI0NACcrHbIM MPECCMOMETPOM, UCTIbITaHWe NOCKUM AWNaTo-
METPOM, UCMbITaHWEe CaMo3abypuBaOLLMMCS SIONACTHbIM MPEcCUoMeT-
pOM TMPASIHAHOIO TWMA, CPe3 LieSIMKOB FpyHTa, BpallaTe/bHblid, NocTy-
naTe/lbHbIii N KOMbLEBOW cpesbl — A HeMep3/biX (hYYHTOB;

UCMbITaHWe TOPAYMM LUTAMMOM — fi/11 MEP3/bIX TPYHTOB.

Mpwmeysmur - Mo cneymansHOMy MLIBHUK» MOTYT NMPUMEHSATLCA NPYrMe MeTOAbI

WCNbITAaHUA W KOHCTPYKLUMU Npu6OpoB, 06GecreunBaloLLne MOAENMpoBaHMe MpoLeccoB
Harpy>eHus rpyHTa.

4.2 O6ume TpeboBaHMS K MOMEBbIM WCMbITaHWAM TPYHTOB, 060pY-
[0BaHMIO 1 Npubopam, NOLrOTOBKE NNOWAA0K W BbIpabOTOK 417 UCMbI-
TaHwin npueegeHbl B TOCT 30672.

4.3 VicnblTaHns rpyHTa NPOBOAAT B FOPHbIX BbIpaboTKax (pacuncTKax,
KOTNOBaHax, LWypdax, LWTpekax, 6ypoBbIX CKBaXWHaX W T. 4. ) UM B
MaccyBe TpyHTa MpU COXPaHEHWM MPUPOAHOTO COXEHMA rpyHTa. Cxe-
Mbl MCMbITaHUIA 15 onpefeneHns XapakTepucTUK fethopMUpyeMocTu
NpvBefeHbI B MPUIOXKEHUN A

4.4 Tpy NPOXOLKeE OMbITHON CKBEXKVHDI 3arpeLLaeTcs NpUMeHeHve yaap-
HO-KaHaTHOro. BU6PaLMOHHOIO W LUHEKOBOIO 6ypeHns, HauMHas ¢ OTMeT-
Ku Ha 1 M BblLLe y4acTKa, Ha KOTOpPOM OyAeT MPOM3BOAUTLCS UCTIbITAHUE.
Ha 3ToM yyacTke CKBaXWHY CriefyeT NPOXOAUTb BpaLlaTenbHbIM Cnoco6om
C NOMOLLLbHO KO/IOHKOBOI TPpY6bl, 06yprBaOLLEr0 rPYHTOHOCA UK BYpOBOA
NOXKM, YacToTa BPaLLEeHWUs KOTOPbIX HC AO/KHA MpeBbiwaTb 60 06/MUH,
0ceBasl Harpyska Ha 6ypoBoil HakOHeYHVK — Hc 6onee 0,5 KH.
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4.5 Mpn GYpPeHMN CKBaXWH AN WUCMbITAHWA TPYHTA HUKE YPOBHS
NoA3eMHbIX BOJ, HC [OMYCKaeTCs NMOHMXEHME YPOBHSA NOA3eMHbIX BOJ, B
CKBaXXMHe.

4 6 TIpOMEXYTOK BPEMEHW MeXLy OKOHYaHVeM OypeHust OMbITHON
CKB&XMHbI 1 HA4a0M UCMNbITAHUSA FPYHTA BbILLE YPOBHS MOA3EMHbIX BOJ,
HC [O/DKeH NpeBbllaTb 2 4, HUXKe YPOBHS Mof3emMHbIX Bog — 0,5 u.
VcKoUeHve COCTaBNAOT UCMbITAHUA TPYHTA LUTaMNamu, Npu KOTopbIX
3a yKasaHHOe Bpemsi HeoOXOAMMO TOMbKO YCTaHOBWTb LUTaMN Ha 3aboii
BbIPabOTKM.

4.7 TpoxoaKy ropHbIX BbIpabOTOK B MeP3/bIX (hyHTaX Ha4NeXUT 0Cy-
LeCTBNATb A0 TPebyemoii HO YCMOBMAM MCMbITAHWIA TFAyBUHbI, HO HC
MeHee r/y6uHbl MakCUMa/ibHOro Ce30HHOr0 OTTaMBaHMWs, a B YCNOBUAX
HeCnMBatoLLElicsl BEYHOMEP3/ON TOAWM — A0 BEPXHEN (haHWULbl 3TOM
TONWMN.

4.8 MuHuUManbHas ToAWWHA OLHOPOAHOMO CNOS WUCMbITIBAEMOIO
(hyHTa [lO/HKHA COCTaB/ATL HC MEHee BYX IMaMeTPOB LUTamna npu UCnbl-
TaHWM (yHTa WTamnom v 1,5 BbICOTbl paboyero HaKOHeYHWKa Npu uc-
nbiITaHUM (yHTa NpeccMoMeTpamu, AUnaToMeTpamMmn U Ha Cpes3 B CKBa-
XKUHAX U B MaccuBe.

4.9 Ha 0TMeTKe ucnbiTaHns (hyHTa B CKBXXMHAX W APYTyX BbipaboTkax
[OMKHBI BbITh 0TOGPaHbI 06pasLbl U B 1a6opaTOPHbIX YC/IOBMAX Onpee-
NeHbl IN3NYECKUNE XapaKTEPUCTUKW: rpaHyoMeTpuyeckmii coctas no FOCT
12536, BNaXKHOCTb M NJIOTHOCTb (hyHTA, MAOTHOCTb YaCTUM (hyHTa, BRaX-
HOCTb Ha rpaHuuax packartbiBaHus 1 Tekydectn no FOCT 5180, a Takke
BbIYMCNEHbI NNOTHOCTb CYXOro (hyHTa, KO3IPAPULUEHT NOPUCTOCTH, CTe-
NneHb BIAXKHOCTM, YACMO NNACTUYHOCTU W MOKasaTeslb TEKYUECTW.

4.10 O6pasybl rpyHTa Ans onpeaeneHus ero uU3nMyeckmMx Xapak-
TEPUCTUK cnegyeT oT6MpaTh Ha PaccTossHUK He 6onee 3 M OT OCU Bblpa-
60TKM 419 NPOBEAEHNS WCMbITaHWIA.

4.11 B npouecce ucnbiTaHWiA BeAyT XypHasbl No dopmam, npuBe-
[EeHHbIM B NpUnoxeHun b.

5 MeTog ucnbiTaHUa WTammnom
5.1 CyLlHOCTb MeToda

5.1.1 NcnbiTaHre hyHTa WTaMnoM NPOBOAUT AN ONpeaeneHns cne-
AYIOLLMX XapaKTepucTuk aeopmmpyemMocTu:
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MOAyns fedopmauum E ans KpynHOO6/10MOYHbBIX TPYHTOB, MECKOB,
TMIMHUCTLIX, OPraHo-MUHEPasTbHbIX W OPraHWYecKMX TPYHTOB; Hayaslb-
HOr0 MPOCaf0YHOro AaBeHus p# OTHOCUTENbHON fedhopmalun npoca-
[JOYHOCTW  ANA TPOCafOYHbLIX TIMHUCTLIX FPYHTOB MPY UCMLITAHUU C
3aMayMBaHNEM, KPOMe HabyXatoLmMX 1 3aCOMEHHBIX TPYHTOB NPU UCMbI-
TaHWW C 3amadnBaHueM.

5.1.2 XapaKTepucTuUK/ OMpeaensaloT Mo pesynbraraM Harpy>eHus
rpyHTa BEPTUKaNbHOM HArpy3Kovi B 3a60e ropHON BbIpaboTKM C MOMOLLbHO
LwTamna.

Pe3ynbTaTbl UCMbITaHUI OOPMAAIOT B BUAE rpauKoB 3aBUCMMOCTM
ocafKu LiTammna OT Harpysku.

5.1.3 Mpu ncnbiTaHny hyHTa B Wypde pasmepbl LWypda onpenens-
IOT B 3aBUCUMOCTM OT HEOOXOAMMOCTN KPennaeHus ero CTeH W rny6uHbl
NPoOXoAKW. MuHMManbHble pasmepbl Wypda B nnaHe — 1,5 x 1,5 m.

[vaveTp ayAKu, NPOXOANMO/A MexaHW3MpoBaHHbIM CNOCO60M, f0/-
XeH ObITb He MeHee 0,9 M.

[nameTp onbITHOI 6YypPOBOI CKBXMWHbI JOMKEH BbITb 325 MM. Bype-
HUe CKBaXMWHbI CnefyeT BeCTW ¢ 06cagKoii Tpybamu fo 3a6os.

5.1.4 3amaymBaHue MPOCaA0UHbIX TPYHTOB NPU UCMbITAHUAX B KOT-
/loBaHax W Aynkax cnefyet NpPoBOAWUTL 40 CTENEHW BAaXHOCTM Sr > 0.8
Ha ry6uHYy HC MeHee [ByX AVameTpoB LUTaMMa HUXe ero nofoLUBbl.

MpumeyaHne — [IHA KOHTPONSA BNAXKHOCTU FPYHTOB [ONYCKAeTCA NMPUMEHATb paguno-
N30TOMHbIA MeTOA

5.2 O6opyznosaHue 1 NprbopbI

5.2.1BcocTaB yCTaHOBKM AN19 UCMNbITAHUA (PYHTA LUTAMMNOM [O/MKHbI
BXOAWTb:

- wramn;

- YCTPOICTBO ANS CO3[aHMA U U3MEPEHWS Hady3KW Ha LITaMmm;

- aHKepHOe YCTPOICTBO (Ans YCTaHOBOK 6e3 (hy30BOli MnaThopmbl);

- YCTPOICTBO ANs M3MEPEeHMs 0CafoK LITamna;

- YCTPOIACTBO AN 3aMayMBaHUA U KOHTPONS BAKHOCTM hyHTa (Npu
UCMbITAaHWM MPOCAAOYHbIX PYHTOB).

5.2.2 KOHCyKUUS YCTaHOBKM JO/MKHA 06ecrneumBarh:

- BO3MOXHOCTb Hay)XXeHWs LTamna cTyneHamu gasneHus no 0,01 —
0,1 MTMla;

- LeHTPMPOBaHHYI0 nepefady Hady3Kn Ha LTamn,
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- MOCTOSIHCTBO AaBNEHMA HA KO0 CTYMeHW HarpyXeHus.

5.2.3 LUTamnbl JOMKHbI BbITb XECTKUMM, KpYriol hopmbl, Cresyto-
LUMX TUMOB:

| —c nnockoit nogowsoi naowagsto 2500 1 5000 cm2;

Il —c nnockoit nogowsoi nnowaasio 1000 cM2¢ KOMbLEBOW Npu-
rpy3Koii no miowiaau, LOMOoNHALWel niowaas wramna go 5000 cm2,

111 —c nnockoii nogowwBol niowaabko 600 cM2

IV — BMHTOBOW WiTamn niowaasto 600 cm2 (NnpunoxeHue B).

524 Tun n nnowage LwTamna HasHavaroT B 3aBMCUMOCTW OT UC-
NbITbIBAEMOr0 hyHTa no Tabnmue 5.1.

Ta6numya 51

Monoxenve  [ny6u- LLtamn
wtamna Ha MecTo
TpyHTbI OTHOCUTENIBHO  UCTIbI-  [poBesjeHMs W Nno-
YPOBH# TaHWA.  pcnblTaHWs tiagb.
nof3eMHbIX M cM*
2011
KpynHo06/10MO4HbIe Ha yposHe Mo B koTnosaHe, 1 5000
Meckn NNOTHble W cpefHeil noAseMHbIX  Bcelt  Wypde, gyake 1 2500
NNOTHOCTKN BOA W Bbllle  TOALLE M 1000
nuHbI 1 cyrnnmHkm ¢ ILE 0,25;
cynecu cl, £0
[Meckun pbix/ible; rWHLE U cyr- Ha ypoBHe Mo B koTnosaHe, | 5000
NMHKKN ¢ 1, > 0,25; cynecn ¢ nog3eMHbIX  BCeit wypde, ayake 11 1000
IL>0 BOJ W Bbille  TO/LE
OpraHo-MuHepasibHble U Op-
raHuyeckue
MpocagoyHble Npu ucnbiTa- Bbiwe ypoBHa [1o B koTnosaHe, | 5000
HUAX C 3amMaynBaHuEM noAsemMHbIX  Bceid wypae, gyake
BOA Tonwe
KpynHo06710MO4HbIE Ha yposHe Hwxe B3a6oe ckBa- Il 600
MMecKkn NNoTHbIE noasemMHbIx 6 XUHbI

AnHbl M cyrnuHkm ¢ IL10,5; BOA U Bbilwe
cynecu ¢ /g 0
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Mpogomkenne Tab6n. 5.1

MonoxeHne  Fnyéu- Ltamn
nnamna Ha
MecTo n
- wr Tno-
[pyHTSI OTHOCUTENIbHO ~ UCMbl MpoBeAeHMS g
YPOBHS TaHMA. e Lanp,
M0/I3eMHbIX M cm3
BOA
Meckn Ha ypoBHe Huxe B3aboe cksa- IV 600
FNMMHNUCTbIe Npu NO6LIX 3HA- MNOA3EMHbIX 6 XWHbI
YeHUAX nokasaTens TeKyyec- BOA W Bbllle
™
OpraHo-muHepanbHble U 0p- Huxe ypoBHa [1o Hwuxe 3a6osa IV 600
raHunyeckue NOA3EMHbIX BCEA  CKBaXWHbI
BON Tonwe
[nuHbl v cyrnnuku ¢ /, >0,5; Bblwe un Oo 10 B wmaccuse IV 600
cynecuc/, > 1 HUXE YPOBHS 6e3 6ypeHus
OpraHo-MuHepanbHble U Op- MNOA3EMHbIX CKBaXXMUHbI
raHuyeckue BOZ,

5.2.5 HarpyxeHue LwWTamna OCYLIEeCTB/AOT JOMKPaTOM WAN Tapu-
POBaHHbIM PY30M.

JoMKpaTbl fOMKHbI ObITb NPeABaPUTENIBHO OTTapPUPOBaHbI.

Harpy3ky 13mepstoT ¢ NOrpeLLtHOCTbI0 He 6onee 5 % cTyneHu gasne-
HUS.

5.2.6 Mporn6omepbl 419 U3MEPeHNUs OCafKu LwTaMna AO/MKHbI OblTb
3aKpenseHbl Ha penepHoli cucTeme. LLTamn fomkeH 6biTb COEAUHEH C
NMPOrMboMepomM HWUTbK M3 CTanbHO MPOBOMOKM anameTpom 0,3 — 0,5
MM. V3mepuTenibHas cucTema [io/mkHa obecneymsartbh U3MEPEHNE 0CafoK
C MOrpeLlHocTbi0 He 6onee 0,1 mm.

Heob6XxoAMMO yumnTbiBaTh AethopMaLMio NMPOBOSIOKM OT TeMnepaTyp-
HbIX BO3[EWCTBUI WM BBOAWTL MOMPaBKy B MOKa3aHWs Npormbomepos.
MonpaBKy onpeAenstoT No NokKasaHMAM KOHTPOIbHOTO npornéomepa no
5.3.7. Ocagky WTamna cnesyeT onpefenstb Kak cpefjHeapn{mMeTmyeckoe
3HaueHMe NoKasaHWii Tpex NPornbomMepoB, (IUKCUPYHOLLMX OCaAKY LUTaMMa
B TPEX TOYKax, PacnosioKeHHbIX nog yrnom 120" oT ueHTpa wramna.

6
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[ns u3mepeHns ocagku wiTamna AOMYCKaeTcs MPUMEHSTb apyrue
npnoopbl, 06ecneynBaroLLe U3MePeHNe OCaf0K C MOFPEeLIHOCTbIO He
6onee 0,1 mMm.

ﬂpVIMI'HaHBI’—anI MCMNbITaHUN FPYHTOB B CKBaXKMHAX U N3MEPEHMN 0CafoK LWTaMna
M0 NepeMeLLeHNAM Bepxa KOMOHHbI TPY6, CAYXaLLWX 41 Nepefayn Harpysku Ha Litamn,
YUNTbIBAOT p,e(hopmaumo cxXatua pr6 OT Harpysku u npeaycmatpueatoT MEPONPUATAA,
MCK/OYatOLLME X NPOAO/bHbINA U3rK6.

5.2.7 PenepHas cucTema, Ha KOTOPOI KpensT Nporn6omepsl, 4OMKHA
COCTOSATb M3 YeTbIpex CBal, 3a6MBaeMbIX UK 3aBUHUYMBAEMbIX NOMNAPHO B
rPyHTe NPOTMBOMO/MOXHBIX CTOPOH BbIPAbOTKM Ha paccTosHun 1,0 — 15
M OT KpaeB, 1 NPUKPenIseMbiX K HAM napannesbHO MeTaIMYECKUX pu-
refieid, Ha KOTOPbIX YCTaHaBMBAKOT NMPOrMéomepbl. ny6uHa nNorpyxxeHns
CBaii B rPYHT JO/MKHa 0becrneymBaTb HEMOABMXHOCTb PENEPHOI CUCTEMBI
B MpoL,ecce UCTbITaHWS.

5.3 TloarotoBkKa K UCMbITaHNIO

5.3.1 Mpu MChbITaHUAX B KOT/M0BaHax, Wypgax 1 gyakax wwrtammn ¢
M0CKOV MOJOLUBON YCTaHaBAMBAIOT Ha fHO BbIPabOTKW. [ gocTuxe-
HWS NNOTHOIO KOHTaKTa NOZOLUBLI LUTAMINa C FPYHTOM Heo6X0AMMO Mpo-
M3BECTV He MeHee [BYX MOBOPOTOB LUTaMMa BOKPYr ero BepTWKaibHO
OCW, MeHAs HanpasfieHne nosopoTa. lMocne yCTaHOBKM LuTamna npose-
PSAOT rOPU30HTA/ILHOCTb Er0 MOMOXKEHUA.

B ranHucTbIX rpyHTax ¢ IL > 0,75 wramn cnefyeT ycTaHaBnMBaTth B
BbIEMKY, YCTpavBaemyto Ha AHe BblpaboTKW. NybuHa BbIEMKM [OMKHA
6bITb 40 — 60 cM, NOMNepeyHbIli pasMep BbIEMKW He JO/DKEH MPEBbILLATh
AvameTp wramna 6onee yem Ha 10 cwm.

CTEHKM BbIeMKM MPU HeO6XO4MMOCTY ClefyeT 3aKpenuTb.

5.3.2 lMoBepxHOCTb rpyHTa B Mpegenax nowaan yCTaHOBKY LUTamna
[OMKHa ObITb TLATENBHO CMaHWpoBaHa. lMpu 3aTpyAHEHWUU B MAaHK-
POBKe rpyHTa CriefyeT ycTpansaTh U3 MasioB/IaXKHOr0 Mecka Menkoro uian
CpefHei KpymHOCTY NOAYLUKY TOMWMHOW 1—2 CM ANs TAIMHUCTBIX U He
6onee 5cmM —pana KpynHoo6/10MOYHbIX (YHTOB.

Mpn ncnbiTaHUAX WTamnamMn nnowagsio 5000 cM2 NpocagouHbIX
(hYHTOB C 3aMayvBaHWeM TO/LLMHA NOAYLLIKM [O/MKHA COCTaBNATL 2 — 3
CM ANna obecrneyeHns LPeHUPOBaHUA BOAbI B (hyHT. oAyLIKY cneayeT
yKNnaabliBaTb MO BCE NNOLWAAM YCTAHOBKW LUTaMNa U BOKPYT HEro Ha
paccTosiHun He MeHee 10 cm.
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5.3.3 lNpun ncnbiTaHUAX B CKBaXKMHaxX LWTamnom Ttuna Il nnowagsio
600 cM2yCcTaHOBKY LUTaMMna NPOM3BOAAT MOC/Ee 3a4YNCTKMN 32605 CKBaXU-
Hbl cneyuanbHbIM 6ypOBbIM HAKOHCHHUKOM-3a4MCTUTC/ICM B HECKO/IbKO
NPYEMOB C €ro U3BNEYEHNEM HA MOBEPXHOCTb MOC/E KaXKAON 3a4NCTKM.

LLITamn, NPUKpenneHHbIli K KONOHHe Tpyb AnaMeTpom 219 MM, ume-
IOLLE HampaBnsALMe XOMYThbl, ONYCKalT B CKBaXWHY ¥ f06uBatoTcs
MNOTHOTO KOHTAaKTa LUTaMna C rpyHTOM HC MeHee Yem [BYMS MOBOPO-
TaMu KONTIOHHbI Tpy6 BOKPYT ocu. LLITamn fo/mkeH 6biTb YCTaHOBMEH HU-
e 06cafjHOI Tpy6bl Ha rNyouHy 2—3 CMm.

5.3 4 Torpy»eHne BMHTOBOrO LUTaMna NpPou3BOAAT 3aBUHUMBAHNEM
MEXaHUYECKMN U BPYYUHYIO HUXKE 38605 CKBaXXMHbI WU C MOBEPXHOCTM
B MaccvB rpyHTa 6e3 6ypeHuns cKBakuHbl. [py NCAbITAHWSAX B CKBaXW-
Hax rnybuHa 3aBUHYMBAHWSA BUHTOBOMO LUTaMMa HUKe 32608 CKBaXUHbI
[0/MKHa cocTaBnATb 50 CM A/ FVHUCTBIX FPYHTOB TEKYYennacTUYHOM 1
TeKy4eil KOHCUCTEHL MU U HACbILLEHHbIX BOAOA neckoB u 30 cM — Ais
OCTa/IbHbIX FPYHTOB. [lOMYCKAeTCs YBENMUMBATb YKa3aHHYK rnyouHy B
Cyyasx, Korga npu U3MepeHunsx 0CeBON Harpy3ku Ha LUTaMmmn UCKoYa-
€TCA BNNAHMWE TPEHMS TPYHTA N0 60KOBOI NOBEPXHOCTW CTBOSA.

5.3.5 B npouecce 3aBMHYMBaHNS BUHTOBOTO LUTaMMa JO/MKEH MPOBO-
[OUTbCS KOHTPO/Ib 33 €ro Norpy>XeHneM rno OTHOLLEHUIO FNYy6OuHbI Norpy-
XKeHWs WTamna 3a oguH 060poT [J1 K Lary BUHTOBOI nonactu a. 310
OTHOLLIEHME [0/KHO HAaXO4MTLCA B Npegenax

0,71 " 10. (5.1)
a

5.3.6 Mocne ycTaHOBKYM LUTamMna MOHTUPYHOT YCTPOICTBO AN Harpy-
XKEHWS WTamna, aHKepHoe YCTPOICTBO W M3MEPUTESIbHYIO CUCTEMY.

5.3.7 KOHTpONbHbIA NporM6omep yCTaHaBNMBAKOT Ha penepHoli cuc-
TeMe, ero HUTb 3aKPENNAOT K HENOABVXXHOMY pernepy, ycTpansaeMomy B
CTeHe BbIPabOTKM; ANMHA HUTK JOMXKHA ObITb paBHa ANMHE HUTW NPOru-
6omMepa, N3MepAIOLLLEro ocafKy LUTamna.

5.3.8 ocne MOHTaXa BCEX YCTPOMCTB U M3MEPUTENbHOW CUCTEMbI
3anncbIBAIOT HavasbHble NnokKasaHus nproopos.

5.4 lNpoBegeHVe UCnbITaHUsA

54.1 Harpysky Ha wwTamn cnegyet yBenmuueatb CTYMNeHAMU faBfie-
HWI Ap, YKa3aHHbIMK B Tabnuyax 5.2 —5.4.

8
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OO0LLee uncno CTyNeHeli AaBneHns nocne SOCTUXKEeHWS AaBneHuns, co-
OTBETCTBYIOLLENO0 BEPTUKAIbHOMY HOPMa/lbHOMY HAMpsHKEHUI0 OT CO-
6CTBEHHOro Beca rpyHta aB0 Ha OTMETKE WUCMbITaHWSA, LOMKHO BOblTb He
MeHee YeTbIpex.

B nepBylo CTyneHb AaBneHns crefyeT BKAKOUUTL BeC AeTaneid ycra-
HOBKM, B/IMAIOLLMX HA Harpysky LiTamna.

Mpu npvmMeHeHun wTamna Tuna Il KonbueBas npudyska AOMKHA
COOTBETCTBOBATb HaNPSXXeHU0 094 Ha OTMETKE UCMbITaHUS.

Bpems BblAePXKM KaXAO0A nocnegytolleli CTyneHn faBneHns AOMxK-
HO ObITb He MeHee BPEMEHW BbIAEPXXKM NPeAblayLLei.

Ta6bnnuya 52

CTyI'IeHVI AaBneHna

Ap, MMa, npn Bpems
MNOTHOCTH CNOXE-  ycnoBHOI
Koaduyment HWA TPYHTOB cTabunu-
TpyHTbI BOZOKaCbILLe- 3auum
HMN nedopma-
Mnot- Cpep- Pbix- e
Hble  Held  fble
nnot-
HOCTM
KpynHoo6/10MOUHbIe S,* 1.0 0.1 0.1 0.1 0.5
Meckn KpynHble sf* 14 0.1 0,05 0,025 0.5
Mecku cpefHeil KpYNHOCTK S,s 05 0.1 0,05 0,025 0.5

05<9Sr<10 01 005 0,025 1.0

MecKn Menkue u nbinesatble Sr<0,5 0,05 0,025 0,01 1.0
05<S'* 1.0 0,05 0,025 0,01 2.0

Ta6bnunya 53

CtyneHu gasnenus Ap, MMa, npu koahu-  Bpems ycnos-
TpyHTbI LieHTe NOpUCTOCTM Hoii cTabunusa-
nvH getopma-
ei05 05<es08 08<es 1,1 e> 11* umm /, 4
FNnHnCTbIE C NOKa-
3aTeNnieM TeKy4YecTu:
ILs 0,25 0.1 0,1 0,05 0,05 1
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Mpogonykenue Tab6n. 5.3

CtyneHu pasnenus Ap, MMa, npn koathdu-  Bpems ycnos-

TpyHTHI LiMeHTe MOpyUCTOCTM HOVi cTabunnm-
umn fedopma-
e£05 05<e£08 08<es 11 e>11* un /,u
0,25 <1LS0.75 0.1 0,05 0.05 0.025 2
075</,s51 0,05 0,025 0.025 0.01 2
h > 0.05 0,025 0.01 0,01 3

*[Mpn KoahhuLMeTe NOPUCTOCTYU «> 1,1 NPCMS YCNIOBHOW CTabUAM3aLmMm yBeNn4m-
MmcTca Ha 1u.

Ta6énuunabd

TpyHTbI CTyneHu aaBneHns Ap, Bpewms ycnoBHol cTabunm-
MMa 3anku geopmauum /. 4

MpucafoyHble NPUPOAHON 0,05 1
BNIQXXHOCTK

MpocafouHbie Nocne 3amauun- 0.025 2

BaHuA

OpraHo-muHepanbHblie 1 op- 0,005-0,01 4
raHuyeckme

5.4.2 Kaxay'o CTyneHb aBNeHUs BbIAEPXMBALOT L0 YC/IOBHON CTabu-
nmsaymm geopmaymmn rpyHTa (ocagku wtamna).

3a KpuTepuil ycnoBHol cTabunmnsaumn geopmayun npuHUMaKT
CKOPOCTb OCafikM LuTamna, He npesblwatoLyto 0,1 MM 3a Bpems t, yKa-
3aHHOe B Tabnmuax 5.2 —5.4.

5.4.3 OTcYeTbl N0 NpPOrM6oMepaM Ha KaXaoi CTYMeHW Harpy>XeHus
npoun3BOJAT:

10
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- MPU UCMbITAHNN KPYMHOOB/IOMOYHBIX FPYHTOB M NECKOB Yepes Kax-
fble 10 MMH B TeyeHMe nepsoro nosyyaca, 15 MUH B TeYEHWe BTOPOro
nonyyaca u ganee yepes 30 MVH [0 YC/IOBHOM CTabunnsaymmn gedopma-
LMW TPYHTE;

- NPU UCNbITAHUN TIMHUCTBIX TPYHTOB Yepe3 kaxable 15 MUH BTeye-
Hue nepsoro Yaca, 30 MUH B Te4eHMe BTOPOro 4aca, fasee yepe3 14 o
YCMOBHOI cTabunusauun fedopmaLnm rpyHTa.

54.4 VicnbiTaHWs NPocagoyHbIX FPYHTOB C 3aMayuBaHWemM crnegyet
MPOBOANTb MO CXEME «ABYX KPUBLIX* UM FOLHOIN KPUBOIA™.

BbI60p CXeMbl UCNbITaHWI JOMKEH ObITh NPOU3BEAEH B 3aBUCUMOCTM
OT KOMMEeKCa XapakTepucTuK, HeOOXOAMMBIX A8 NPOeKTUPOBaHMS.

McnblTaHna No cxeme «ByX KPUBbIX» CNefyeT BbINONHATbL MPU He-
06X0AMMOCTV ONpeAeneHns NoAHOro KoMnekca xapakrepuctuk (5.5.3),
M0 CXeme «OfHOW KpUBOI» —B CAly4yasX, KOrga fOCTaTO4HO ONpesennTb
MOAY/Nb fehopmauun FpyHTa NPUPOLHOW BN&XHOCTU U OTHOCWUTENbHYHO
npocagoyHoCTb NPY OAHOM 3afaHHOM [aBNeHUN.

5.4.5 Mpn UCMbITAHWAX MO CXEMEe «OfHOI KPUBO™ Harpy3sKy Ha LuTamn
YBENIMYMBAIOT CTYNEHAMU [0 33J,aHHOTO AaBneHus p3 NpUHUMaemMoro B
nHtepsane 0,2 —0,4 Mlla.

[JasneHune p340/MKHO BbITb YCTAHOB/IEHO C YYETOM MPEANOaraeMoro
(haKTUYEeCKOro faBNeHns Ha rpyHT B OCHOBaHWW (DyHAaMeHTa, paBHOro
CYMMe AaBfIEHUI OT Harpy3kn yHaamMmeHTa U CO6CTBEHHOIO Beca rpyHTa
B HACbILLEHHOM BOZIO COCTOSIHAM Ha OTMETKe UCMbITaHUs.

Mocne JOCTMXKEHWA YCNOBHOW CTabnnusaumm ocagky Ha nocnegHei
CTYMNeHW, COOTBETCTBYIOLLE/ [aBNeHNo p3 TPYHT B OCHOBaHWM LUTaMMa
cnefyeT 3amMounTb W MPOAO/KATL 3aMaumBaHWe C WU3MepeHuAMU Mpo-
Caflkv rpyHTa [j0 ee YCMI0BHON CTabunmsauym npu pacxofe BOfbl HC Me-
Hee paccyMTLIBAaEMOro no npuioXexuto T.

3a KpuTepuidi YCNOBHOW CTabwnn3aumu NpPoOCajKu rpyHTa cnegyet
NPUHMMAaTb CKOPOCTb OCaAKMW LWTaMna, He npesbiwatowyto 0,1 MM 3a aga
yaca.

5.4.6 VicnbiTaHNA MO CXeMe «fBYX KPWBbLIX* CfieflyeT MpPOBOAUTL Ha
OfHOW rny6uHe B ABYX LUypax, pacnonoXeHHbIX Ha pacCTosAHUM 5—6 M.

B ofHOM wWypde MChbITaHWs HEOO6XOLUMO BbINOMHATL B COOTBETC-
TBUW C TpeboBaHMAMM 5.4.5, B ApyroM —3amMounTb FPYHT (MpU pacxoge
BOfibl HE MEHee pacCyMTbIBAEMOrO MO MPUIOXKEHUIO [7) Mocie MOHTaxXa
YCTaHOBKM [0 MPUNOXEHUA HArpy3KK, a 3aTeM Harpyxartb LTamn cTyne-
HAMW [10 fiaBNleHns pv NPoAo/MKas 3amaynBaHue rpyHTa.

n
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5.4.7 OTcyYeTbl N0 Npornbomepam nocsne 3amaymBaHusa NPOCcajoyHo-
ro )yHTa cnegyeT NpoM3BOANTL Yepes MPOMEXYTKN BPEMEHW, YKa3aHHble
B 5.4.3.

5.4.8 3amaumBaHve MPOe3[OMHbIX TPYHTOB B OCHOBaHWW LUTaMna B
KOT/I0BaHax, wWyptax n gyakax cnefyeT npov3BOAWUTbL paccpefoTOYeH-
HOI CTpYyeii BO N3bexxaHne pa3mblBa rpyHTa, NOAAEPXKMBas YPOBEHb BOAbI
Ha 5—10 cM Bbllle NOBEPXHOCTM NeCYaHOW MOAYLUKW N U3MepPss pacxon,
BOJbI.

5.4.9 0 OKOHYaHMW UCMbITaHW BbIPAOOTKY CiefyeT yriayoutb HUXe
OTMETKMN UCMbITAHWUSA Ha rNy6uHYy He MeHee [IByX AvameTpoB Lwtamna ansa
KOHTPO/A O4HOPOLHOCTU UCMbITLIBAEMOIO FPyHTa.

5.4.10 B npouecce UCMbITaHWA BEAYT XXypHan, (hopmMa KOTOPOro npu-
BefeHa B npuaoxeHun b.

5.5 O6paboTKa pe3ynbTaToB

551 MofaHHbIM UCNbITAHUIA CTPOAT rpatiMK 3aBUCMMOCTW 0CafKn
WTamna oT gaeneHus S mfiji) (npunoxeHune A).

Ha rpaduke npoBOAAT OCPCAHAIOLLYIO NPAMYHO METOAOM HavMeHb-
LUMX KBAAPATOB WM TPAUYECKMM METOAOM.

3a HavasibHble 3HavyeHms p0 n SO (NepBas TOYKa, BKIOYaemas B OC-
pefHeHWe) NPUHUMAKOT JaBfieHune, paBHoe HanpsxxeHuto aal (5.4.1), n
COOTBETCTBYHOLLYIO 0CafIKy; 33 KOHEYHble 3Ha4YeHuns pnu SH— 3HayeHus
P, 1 Sr COOTBETCTBYHOLLME YETBEPTON TOUKe rpadmka Ha NpsMOnnHeid-
HOM YyuacTKe.

Ecnv npu gasneHumn pt npupauweHne ocafku 6yneT Basoe 60/bLue,
yem AN npefplaylleli CTymeHW AaBneHus a npu nocnegytoLuei
CTyNeHW AaBneHus pT npupaLleHne ocagkv byneT paBHO nnn 6onblue
npupatieHns ocagku npuv pjt 3a KOHeYHble 3HAYeHUs pn u Sn cnepyet
npuHUMaThL phl 1 [Mpn 3TOM KOMMYECTBO BK/HOYAEMbIX B OCpefHe-
HMWe TOYeK JO/KHO 6blTb HC MeHee Tpex. B npoTuBHOM cnyyae npw
NCMbITAHUW TPYHTA HEOOXOAMMO NPUMEHATL MEHbLUME CTYNEHN AaBie-
HUA.

Mplumeys T — Mpn NpoBeAeHUN UCMbITaHUIA BUHTOBBIM LUTaMMOM (C COXpaHeHu-

€M NPYPOJHOr0o HaNPSXXEHHOTO COCTOSHUSA TPYHTA) 33 HaYa/bHbIe 3HAUEHUS pc 1 SCnpu-
HUMAIOT 3HAYEHUA P, H 5,. COOTBETCTBYIOLME MEPBOV CTYMEHN HArpy3ku Ha rpadmke J *



FOCT 20276—W

55.2 Mogaynb fetopmauuu rpyHta E, MIMa, BbluMCNAIOT A1 Nn-
HeHOro yyacTka rpaguka no opmyne

E-O-v1) AT (5.2)

rge v — KoathdmymeHT MNyaccoHa, MPUHUMaEMBbI paBHbIM 0,27 ans
KPYMHOO06/10MOYHbIX TpyHTOB; 0,30 — NS NECKOB 1 cyre-
ceid; 0,35 —and cyrnuHkos; 0,42 —ans rAnH;
K - KO3a(uLMeHT, NPUHMMaeMblli B 3aBUCUMMOCTU OT 3ar-
p ny6nenHus wramna h/D (J1—rny6uHa pacnonoXeHus Wwram-
na OTHOCWTE/NIbHO MOBEPXHOCTU FPyHTa, cM; D — aAnametp
WwTamna, cm);
K KO3(MLNEHT, MPUHMMaeMbIA paBHbIM 0,79 A5 XKeCTKO-
ro Kpyrsioro wramna;
Ap - npupauieHve fasneduns Ha wramn (5.5.1), Mlla, pasHoe
PIrPo>
AS - npwupatleHve ocafKu LUTaMna, COOTBETCTBYIOLWee Ap, CM,
onpeaensemoe no ocpefHsIoLLeli NPAMON.

KoathmumneHT Kp npMHMMatoT paBHbIM 1 NpyU UCNbITAHUAX TPYHTOB
WwTamnaMm B KOT/IOBaHax, Wyptax n gyakax. MNpu ncnbiTaHUAX rPpyHTOB
BMHTOBbIM LUTAMMNOM B GYpOBbIX CKBaXMHaxX HWXEe 320605l U B MaccuBe
6e3 6ypeHNs CKBaXXMH KO3 (ULMEHT Kp NpMHMMAKOT B 3aBMCMMOCTMW OT
oTHoweHwus h/D no tabnuue 5.5, rae J1I—ray6mHa pacnonoXeHns WwWramna
OTHOCUTE/IbHO MOBEPXHOCTW FPYHTa, CM.

HpHanyasme —Mpu ucnbiTaHum™ rpyHTa WwWramnom Tuna Il B 3a60e 6ypoBbIX CKBa-
XXVH JonycKaeTcs NpuHuMath KoadumuveHT Kf poBHbIM | HesaBucumo oT h/D.

Tabnuya 55

h/D 0 1 2 3 4 rs
£ 1 0,90 0,82 0,77 0,73 0,70
553 Mo pe3ynbTaTaM MCMbITaHWIA NPOCaJOYHbIX TPYHTOB CneayeT

onpefensiTb B COOTBETCTBUM C YKasaHUAMU MpUIoXeHus E:

- MoAynb fedhopMaL K rpyHTa NPUPOLHONM BNaXHOCTW E 1 oTHoCK-
TeNbHYI0 MPOCafjO4HOCTL  MPU 3aaHHOM AaBfleHUN pr—npu UCnbITa-
HMUM NO CXEME «OAHOI KPUBO»;

13
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- MoAynb AehopMaL My FpyHTa NPUPOAHOI BAXHOCTW £ U B BOAO-
HACbILEHHOM COCTOSIHMM BM (Mocne 3amaunBaHus), HadaibHoe npoca-
[0YHOE [JaB/IeHNe Pr, N OTHOCUTENbHYH MPOCajoUuHOCTb csl npy pasnuy-
HbIX AaBNEHUAX — MPK UCTILITAaHUN MO CXEME «BYX KPUBbLIX™.

6 MeTog ncnbiTaHMA pagnanibHbIM NPECCUOMETPOM
6.1 CylHoCTb MeToga

6.1.1 NcnbiTaHye rpyHTa paguaibHbIM NMPecCMOMETPOM MPOBOAAT 414
onpefeneHns mogynsa geopmauuu £ Neckos, FMHUCTBIX, OPraHo-Mu-
HepasibHbIX U OPraHUYECKUX TPYyHTOB.

6.1.2 Moaynb fethopmauny onpeaensatoT Mo pesynbTaTaM Harpyxe-
HUWA rPYHTa rOPU30HTaSIbHOIN HArpy3Koii B CTEHKAaX CKBaXMHbI C MOMOLLIbHO
pagnanibHOro npeccromeTpa.

Pe3ynbTaTbl UCMbITaHUA ODOPMAAIOT B BUAE rpanka 3aBMCUMOCTU
FOPU30HTA/IbHbIX MEPEMELLEHWNIA TPyHTa OT FOPU30OHTAIbHOTO AaB/IeHuS.

6.1.3 Mpun ucnbITaHUN TPyHTa pafnasibHbIM MPECCUOMETPOM Mpu-
MEHSIOT criedytoLLee 060py0BaHNE 1 CNOCO6bLI NPOXOAKM CKBXMH, 06ec-
MeynBatoLLIMe COXpaHeH e NMPUPOAHOI0 HaMPSXKEHHOIO COCTOAHNA TPyHTa.

camo3abypuBatoLLMCCs NPecCoOMeTpbI;

OypeHne CKBXXUH MOJ 3aLiMTOW TSXKENbIX PacTBOPOB;

MPOXOAKY y4acTKa CKBaXMHbI, Ha KOTOpOM 6yAyT MpOoU3BOAWTLCA
UCNbITaHNs, C MOMOLLbI0 NOABMKHOW KOMOHHbI 06CagHbIX Tpyo.

B rpyHTax, o6ecneynBaroLL X YCTONUMBOCTb CTEHOK CKBAXMHbI, [0-
nycKaeTcs MpOBeAeHWe UCMbITaHW 6e3 coXpaHeHWs MPUPOAHOIO Ha-
MPSXXEHHOTO COCTOAHUA. [py 3TOM 0653aTe/NbHbIM AB/IAETCA COXpaHe-
HWe NPUPOLHOrO C/IOXEHWUS TPYHTOB.

6.1.4 Mpy NPOXOAKE OMbITHON CKBaXKWHbI CNeAyeT cobnoaTb Tpe-
6oBaHus 4.4,

6.1.5 inameTp CKBaXXMH HC AO/DKEH NpeBbllaTh AvaMeTp 30H4a
npeccromeTpa 601ee yem Ha 10 Mm.

6.2 O6opyposaHve 1 NprbopbI

6.2.1 B cocTaB ycTaHOBKW 15 UCNbITAHWA TPYHTa paguanbHbIM npec-
CMOMETPOM AO/IKHbI BXOAUT:
30HA;

14
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YCTPONCTBO AN CO34aHNS U M3MEPEHNS [aB/IeHWs B Kamepe 30H.a;

YCTPOIACTBO ANS M3MEPEHNS NePeMELLEHNIA 060104KM 30H/A.

6.2.2 KOHCTpYKUMS YCTaHOBKU JO/MKHa obecneunBats;

BO3MOXHOCTb CO3[aHWA [aBfIEHNA Ha FPYHT cTyneHamu no 0,01—
0.1 MMa;

NMOCTOSHCTBO AaBNEHMA HA KaX[OW CTYNEHU HarpyXeHus;

BO3MOXHOCTb TapUPOBKUN 30HAA.

6.2.3 [nHa Kamepbl 30HAA A0/MKHA ObITb HE MeHee YeTbIpex ee Au-
ameTpoB.

MpumeyeHbl — Mpyu NPUMEHEHWN Kamepbl, COCTOALWEN U3 rpex cekunii u 6o.toc,
06Las AN1HA CeKLNii JOMKHA BbITb He MeHee YeTbIpex MX 4UaMeTpoB

6.2.4 YCTpOICTBO AN N3MEPEHNS JaBNEHMS B KaMepe 30HAa LO/MKHO
obecneunBatb M3MepPeHME AaB/eHUs C MOrPelHOCTbi0 He 6onee 5 %
CTYMEHW AaB/EHNS.

6.2.5 YCTpoIiCTBO ANS U3MEPEHUs MepemeLLeHnii 060/104KN 30HAA
[O/MKHO 06ecneurBaTh M3MepeHue aetopMaLmii CTeHOK CKBXUHbI Mpy
NMPUMEHEHNN MPCCCUOMCTPOB C BHELLHUM [MaMeTPOM KaMmepbl 30Hfa OT
76 o 127 Mm ¢ norpewwHoCTLI0 He 6onee 0,1 MM B npegenax M3MeHeHus
Haya/lbHOr o AinaMeTpa Kameps! B 1,5 pasa.

6.2.6 M3mepeHne nepemelleHnii 060104KM 30HAA OCYLLECTBASIOT
nyTeM M3mMepeHus 06bema XUAKOCTU, PaCXOAyeMOii Ha pacluMpeHne Ka-
Mepbl 30HAa, UK MYTEM HEMOCPeLCTBEHHOIO OnpejeneHns paguyca Ka-
Mepbl 30HAA B OTAEMbHbIX TOYKaX AUCTaHLNOHHLIMU faTUYMKaMU.

MNpumeyanus

1 VlsmepeHme nepemeu.leHMﬁ 060/104KM 30HAa ANCTAHUMOHHBIMW faT4YMKamn npo-
M3BOAAT HEe MeHee Yem B LLIECTU TOYKaXx, pPacrnosioXXeHHbIX Mo Tpem AnameTpam. Toukn
M3MEpEeHNiA JO/MKHbI pacnonaraTbCa B LEHTPaNbHON 4YacTW Kamepbl B npegenax '/ ee
[JINHBI. *

2 [lonycKaeTcs NPUMeHATb ANs OnpeaeneHns nepemeLleHunii 060104KN 30HAA Anc-
TAHLMOHHbIE AaTYNKN CU3MEPEHNEM [/IMHBI OKPYXKHOCTW KaMmepbl M0 TPeM AnameTpam U

LleHTpanbHOIA YacTu ee B npegenax 2 ( ANVHBbI

6.3 [llogrotoBKa K UCMbITaHMIO

6.3.1 B CKBaXUHY YCTaHaBNMBAOT 30H[ TaKUM 06pa3oM, 4To6bI
pefvHa Kamepbl 30HAa Oblfa pacnoioXeHa Ha OTMETKe UCMbITaHNs.

Mpu Npoxofke CKBaXWHbI C MPUMEHEHUEM MOABMXXHOW KOMOHHbI

06cafHbIX Tpy6 B IpyHT MpefBapuTe/bHO BHELPAETCA TOHKOCTEHHbIV
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pabounii cTakaH, MPUKPENEHHbIN K KOIOHHE Tpy6, U3 KOTOPOro yaans-
0T TPYHT.

[Janee Ha OTMETKY WCMbITaHWA OMYCKatOT 30HL, NpeccromeTpa, pabo-
yas 060/104Ka KOTOPOro CMasaHa rIMHUCTON cycreH3neln 3 6eHTOHMTO-
BOV [/IMHBI WX CONMA0NOM. B 30H[€e NpeccuomeTpa Co3LatoT faBNeHue,
pasHoe HanpskeHuto 080 (5.4.1) Ha OTMETKe WCMbITaHWUSA, MOCNE Yero
obcagHy0 Tpyby NPMNOAHMMAIOT Ha BbICOTY 30HAA.

6.3.2 Mocne ycTaHOBKM 30HAA Ha OTMETKe MCMbITaHWsA HEeobXoAMMO
CMOHTMPOBATb YCTPONCTBA ANA CO3A4aHUA 1 U3MEepeHMs [aBNeHus B Ka-
Mepe 30Hfa Y U3MepeHns nepemeLLieHMn 060104KN 30HAa.

6.4 [poBefeHWe mCMbITAHNA

6.4.1 B kamepe 30HAa co3gjaroT fasneHune ctyneHsamu no 0,025 Mlla
[0 MOMEHTa COMPUKOCHOBEHNS 060/104KM 30HAA CO CTEHKAMMW CKBaXW-
Hbl, a flanee —CTYMeHAMM, YKasaHHbIMK B Tabnuuax 5.2—b5.4.

Mpw onpefeneHny AaBNeHUs Ha CTEHKY CKBaXXWHbI B Cy4yae npu-
MEHEHWS T1ApaB/IMYecKUX NPeCcCUOMETPOB HE3aBUCMMO OT OOBOAHEH-
HOCTUN CKB&XXWHbl HEOOXOAMMO K M3MEPEHHOMY MaHOMETPOM [aBNeHUI0
[06aBNATH rMApPOCTaTUYECKOE [aBfieHne CTonba XUAKoCTM B rnapoma-
rMcTpann npeccromeTpa.

6 4.2 Kaxxayto CTyrneHb AaB/eHUs BbIAEPXKMBAIOT [j0 YC/IOBHON cTabu-
nnsayumn geopmaumm rpyHTa. 3a Kputepwuidi YCNOBHOW CTabunmsaymm
JedopmMaLv NPUHUMAKOT CKOPOCTb YBEIMYEHUA pafuyca CKBaXKMHbI, HC
npeBbiwatowyo 0,1 MM 3a Bpems, yKasaHHOe B Tabnuue 6.1.

Ta6bnuya 61

TpyHTbI PEMM UcbiTaHus  BPEMA YCMIOBHOW cTabmnm-
3auuu feopmaLiin T, MuH

MecKM CO CTEeNeHbIo BRaxHOC-

™

5,508 15
5,>0,8 30
[INHUCTBIE C MOKas3aTenem Te- MegneHHbI
Ky4ecTu:
/15 0,25 30
h >0.25 60
OpraHo-muHepanbHble 1 opra- 90
HUBECKNe
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MpogomkuT? Ta6n. 6.1

T pyHTBI PexuM McrbiTaHms  BPEMA YCnoBHoii cTabuny-
3aumn gecopmauyuu /, MiH
Meckun 3
FAnHucTbIE BbICTpbIi 6
OpraHo-MUHepanbHble U opra- 10
Huyeckue
Mpam*y*mas

1 Mpu UcNbITaHKUAX UCKYCCTBEHHO YNAOTHEHHbIX, HACBIMHBIX N HAMbIBHbBIX FPYH-
TOB BpPeMs YCMOBHON cTabunmsauum feopmaLimm JOMKHO HazHayaTbCs Tak Xe, Kak H
[151 COOTBETCTBYHOLLMX TUMOB MECYaHbIX H FVHACTLIX FPYHTOB B 3aBMCUMOCTU OT CTene-
HU BNXHOCTU W NOKasaTens TeKy4ecrei

2 Mpy NpUMEHEHNN MPECCMOMETPOB C MOrPELLUHOCTBIO M3MEpPEHNs nepemelte-
HuiA MeHbLue 0.1 mm (6.2.5) Bpems YCNoBHOI cTabunmsauum geopmaLin ymeHbLIaeTcs
NPOMNOPLMOHAABHO YBE/IMYEHNIO TOYHOCTY U3MEPEHUS CTEHKN CKBEXKWHBI.

6.4.3 i 3paHnii U coopy>XeHnii | ypoBHSI OTBETCTBEHHOCTU MCMbI-
TaHWA TPYHTOB pagvanbHbIMK NPeccMomMeTpaMu Crefyet NpoBOAUTL B
MeZNeHHOM pexxumMe. [JonycKaeTcs Npou3BOAUTL UCMbITAHUE TPYHTA pa-
OVanbHbIMW NPecCoMeTPaMu B GbICTPOM peXXrMe B TeX Cry4asx, Korga
BbIMOJ/IHEHbI COMOCTAaBUTE/IbHbIE UCMbITAHUA pafuanbHbIMKW NPCCCU-
OMCTPaMn B MEANIEHHOM W 6bICTPOM peXuMax HC MeHee YeM C [BYX-
KPaTHOl MOBTOPSIEMOCTbIO 418 AAHHON pPasHOBMAHOCTM TpyHTa B paii-
OHe MPOBEAEHUA U3bICKaHWIA.

[ns 3paHnii n coopyeHuid 1l u 111 ypoBHeit 0TBETCTBEHHOCTM UC-
NblTaHNA pagnanbHbIMW NPECCUOMETPaMU CNnedyeT NPOBOAUTL, Kak npa-
BWU/O, B OBICTPOM PEXMME.

MpUMNBM>K —YPOBHU OTBETCTBEHHOCTU 3aHUIA 11 COOPYXXeHWIA NPUHATLI No FOCT
27751

6.4.4 OTcyeTbl No Npubopam AN M3MepeHns aedopmaunii Ha Kax-
[Oli CTyNeHn [aBfeHns NPOW3BOAAT CornacHo Tabnuue 6.2.

B npouecce ncnbiTaHWs BefyT XXypHan, (opma KOTOPOro npueeseHa
B npuioxeHun b.
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Ta6nunuyab.2

IpyHTa Pexum ucnbiTaHns
MeaneHHbIi BbICTpbIiA

Meckun Yepe3 5 MUH B TeyeHue nep- Yepe3 1 MUH B TeueHue nep-
BbIX 15 MWH, ganee —4epe3 15 BbIX 3 MUH, fanee — yepe3 3
MUH MWUH

FAnHUCTbIE Yepe3 10 MUH B TeyeHue nep- Yepes 2 MUH B TeyeHue nep-
BbIX 30 MWH, fanee —yepe3 30 BbIX 6 MWUH, ganee — yepes 6
MUH MWUH

OpraHo-muHe- Yepes 15 MWH B TedeHue nep- Yepes 2 MUH B TeueHue nep-
panbHble U op- BbIX 60 MUH, flanee —uepe3 30 Bbix 10 MUH, anee —yepe3 W)
raHuuyeckue MUH MUH

6.5 ObpaboTka pe3ynbTaToB

6.5.1 MofaHHbIM MCMbITAHWIA CTPOAT rpaguK 3aBUCUMOCTY Nepeme-
LLEHNSA CTEHKW CKBaXWHbI OT fasneHus Ar“ /(/>) (npunoxexue X).

Ma rpatuke NPOBOAAT OCPEHSIOLLYIO NPSMYI0 METOAOM HauMeHb-
LUNX KBaApaToB UKW |pauuccCKMM METOAO0M. 3a HauaslbHble 3Ha4YeHUs pit
1 A0 (NepBas ToYKa, BKIHOYaeMas B OCPeAHEHME) NPUHUMAIOT 3HaYeHNS
p 1 Ar, COOTBETCTBYHOLLIE MOMEHTY NMOSTHOTO 06>XaTUA HEPOBHOCTEl CTe-
HOK CKBaXMHbl — Havany /IMHeMNHOro yyacTka rpaguka.

3a KOHeuYHble 3HayeHus pn u A (npegen NponopLyoHanbHOCTK)
NPUHUMAIOT 3HaveHns p 1 [r, COOTBETCTBYIOLLME TOUKE, OrPaHNYNBAIO-
el NUHEHBIA y4acToK rpaduka.

6.5.2 Mogynb pethopmauun rpyHta E, MMa, BbluncnsioT gna nu-
HeliHOro yyacTka rpadwka Ar =/(/>) no (opmyne

ok X £ (5.3)
roe Kr — KOppeKTUPYIOLWMA KOIDULNEHT;
0 — pagnyc CKBaXKWHbI, paBHbIii rm + [n;
m ~ PaguX npeccromeTpa, CM;
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— npupaLLeHne paguyca npeccromeTpa, COOTBETCTBYOLLee PO,

CcM™;

Ap — npupaLleHue JaBeHNs Ha CTEHKY CKBAXWHbI MEX/y ABYMS
TOUKaMu, B3ATbIMU Ha OCPeAHsitoLLell npsmoii, MMa;

Ar — npupaLieHue nepemeLLeHns CTEHKM CKBaXKMHBI (MO paguy-

cy), COOTBETCTBYHOLLlee Ap, CM.
Mpumeyanne — Mpu MbluUC«MAM MOAYNS AedopMaLmn rpyHTa HEOBX0ANMO Yun-
TbiBaTb OMpegensieMble Mo pesy/bTatam TapUpPOBOUMKLIX UCTIbITAHUIA cucTemMaTnyeckve

MOrPeLwHOCT U3MepeHuii Jp v JIr, Bbl3HaHHbIe COGCTBEHHBIMU AedopMaLUsaMU T1apPO0-
CUCTEMbI U 3N1aCTUYHBIX 0GO/I0YEK Kamepbl 30HAa.

6.5.3 Mpy NpoBeaeHNM BCEX NCMbITaHWUIA TPYHTOB pajuanbHbIMU Mpce-
CHOMCTPamu B O4HOM pexxume (MeAneHHOM A1 COOPYXeHW | ypoBHS
OTBETCTBEHHOCTW MAW BbICTPOM A1 COOpYXeHui |l n 111 ypoBHeit 0T-
BETCTBEHHOCTM) KO3(hhnumneHT Kr onpegensoT no pesynbTataM Co-
NMOCTaBUTENbHBLIX MCMbITAHWIA FPyHTa WTamMnom nnowaasto 5000 cm2 u
pagnanbHbIM NPCCCUOMETPOM, BbIMOAHAEMbBIX HC MEHee YeM C [BYX-
KpaTHOW NOBTOPSAEMOCTbI) A5 JaNHON PasHOBWMAHOCTW TPyHTa B paii-
OHEe MPOBEfieHNs U3bICKaHWIA.

6.5.4 MMpy npoBeaeHMM YaCTW WCMNbITAHWUA B MeANEHHOM, a 4YacTu
UCNbITaHWii B BLICTPOM peXxuMe 415 OnpeAeneHns Moayns aetopmauum
Mo pesynbTaraM WCMbITAHWiA, BbINO/IHEHHbLIX B ObICTPOM peXume, f0-
/DKEH BBOAMTLCS AONOAHUTENbHBIA KO3hpUUneHT Kit, onpeaensiemblii
Mo pe3ynbTaTam COMOCTaBUTENbHbIX UCMbITaHWIA paguanbHbIM MPeccuo-
MCTPOM B PasHbIX pPexunmax.

6.5.5 inA NpoeKTMpOBaHMA OCHOBAHWIA W (YHAAMEHTOB 3faHWUiA 1
coopy>eHuin 1l n 111 ypoBHeli OTBETCTBEHHOCTU KO3(PPUUMEHT Kr
[OMnyCKaeTca NpUHUMAaTL NO NPUIoXeHuo K.

7 MeTo/ MUcnbiTaHNA NONacTHbIM NPECCUOMETPOM
7.1 CywwHoCTb MeTOfa

7.1.1 VcnblTaHWUA rpyHTa I0NacTHLIM NPCCCUOMETPOM MPOBOAATANA
orpegeneHusa mMogyna fedopmaunm E neckos, rMHUCTLIX, OpraHo-Mu-
HepasibHbIX Y OPraHNYecKNX rPyHTOB.

7.1.2 Mogaynb gehopMauun onpeaenstoT No pesynbraTtaM Harpyxe-
HWS TpyHTa BEPTUKalbHOW Harpyskoi B CKBaXWHe WM MaccuBe C Mo-
MOLLbHO LITAMMOB-/10MAacTEA.
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Pe3ynbTatbl UCMbITaHUA OOPMASAIOT B BUAe rpaduika 3aBUCUMOCTHU
nepemMeLLeHms WTamnoB-n0nacTeid 0T Harpysku.

7.1.3 Mpy NpOXoAKe ONbITHOM CKBaXXMHbI CrefyeT cobnogats Tpe6o-
BaHuA 4.4.

7.1.4 Tlpn MCNbITaHUAX B CTEHKAX CKBaXWHbI ANAMETP CKBaXKWHbI
[OMKeH ObITb MeHbLUE PACCTOAHWA MEXAY LUTaMnaMun-1onacTsaMmn He Me-
Hee Yem Ha 2 cMm.

7.1.5 Tpn MCNbITaHWAX HWKe 38008 CKBXWHbI MUHUMabHaa ry-
6WHa NOrpy>XXeHNs HaKOHEYHMKaA OT 32005 CKBaXXMHbI [10 Bepxa LUuTamna-
NONacTn JOMKHA OblTb He MeHee MON0BWHbI A/IMHBI LITaMMNa-10MacTy.

7.2 O6opynoBaHWe 1 NMprbopbl

7.2.1 BcocTas yCTaHOBKM A/19 UCNbITAHUA TPyHTA 10NACTHLIM Npec-
CUOMETPOM JO/KHbI BXOAUTB:

- HaKOHEYHMK CO LiTamManamu-s10nacTaMmn U HanpasffoLWmMM cTaka-
HOM;

- YCTPOWCTBO A5 CO30aHUA U W3MEPEHWs [aBfieHMs Ha LuTamnbl-
NOMacTy HaKOHEYHWKa,;

- YCTPOIWCTBO ANA M3MEPeHWs MepemeLLeHnNs LWTamnoB-nonacTei
HaKOHeYHuKa.

7.2.2 KOHCTPYKLMA YCTaHOBKM [O/MKHa 06ecneymBarh:

- BO3MOXHOCTb CO3[jaHWs faBNeHus Ha rpyHT cTyneHsmu no 0,01 —
0,1 MIMa;

- MOCTOAHCTBO [aBNEHUNSA Ha KaXX0N CTYMEHN Harpy>eHus;

- BO3MOXHOCTb TapMPOBKN HaKOHEYHMKa CO LUTaMnaMun-nonacTamu.

7.2.3 HakoHEeYHUK [O/MKEH COCTOATb W3 [BYX XKECTKUX LUTaMmMoB-
nonacTein NPAMOYroNibHOM (OPMbI, PACMONOXEHHbIX CUMMETPUYHO OT-
HOCUTENbHO OCK HaKOHeYHWKa. lMnowajb Wwramna-nonactTy AomMKHa co-
OTBETCTBOBaTb TpeboBaHWUAM Tabnumubl 7.1.

7.2.4 YCTPOICTBO ANS1 M3MEPEHUA AaBMIEHUA Ha LUTaMMbl-10MacTu
[JOMKHO 06ecneynBaTbh UIMEPEHWE JaBNEHMA C NOrPELLHOCTLI0 He Gonee
5 % cTyneHu gasneHus.

7.2.5 YCTpOICTBO AN M3MepeHUs NepeMeLLeHmii LuTamna-nonacTv B
rOpPM30HTaNbHOM HanpasfeHun JOMKHO obecneunBaTb M3MepeHue fe-
thopMaLmin TpyHTa C MOrpeLlHoCTb0 He 6onee 0,1 MM B mpegenax HC
MeHee 50 MM NpU MCMbITAHUAX OPraHo-MUHEPaIbHbIX Y OpraHNYecKnx
rPyHTOB, 20 MM — NS OCTaNbHbLIX FPYHTOB.
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Ta6bnunua 7.1

[pyHTbI

FAnHBL U cyrnnHkn ¢ IL £

<0,25; cynecuc /, <0

Meckn (ycToliumBble ©

CTEHKaxX CKBaXXWHbl)

[NWHBI 1 CYTIMHKN
c 0,25 </ps 0.75;
cynecm c 0 A LW 1

Meckn pbixnble (HeycTOA-
UMBble B CTEHKAX CKBaXW-

Hbl)

CNUHBI M cyrnnHkm ¢ IL >

>0,75, cynecn c IL> 1

[ NMHUCTBIE N OpraHo-Mu-

HepanbHble

OpraHuyeckue

MonoxeHue
NPECCUOMETPO
OTHOCWTENbHO

YPOBHS M0A3EM-
HbIX BOZ,

Bbiwe ypoBHA
nof3emHbl X
BOA

Bbiwe ypoBHA
NnoJ3eMHbIX BOA

Bbiwe n Huxe
YPOBHA nop-
3eMHbIX BON

Bbiwe 1 Huxe
YpPOBHA NoA-
3eMHbIX BOfA

Bbiwe ypoBHA
nof3eMHbl X
BOJ,

Bbiwe n Huxe
YPOBHA nop-
3eMHbIX BOA

ny6uHa
ucnbiTa-
HUA, M

[o 10

[o 10

Hwxe 10

[o 10

Hwxe 10

Mo Bceit
Tonwe

[o 10

Mo Bceit
TonuLe

FOCT 2*276—W

MecTo MuHm-
npoBefieHNs  MasibHas
MCnbITaHWi nno-

Lwias™
lwTamna-
nonacTu,

o>
B cTeHkax 300
CKBaXXUHbI
B cTeHkax 600
CKBaXUHbI

150

300
Hwnxe 3a6os
CKBaXXWHbI 150
B maccuse 600
6e3 6ypeHus
CKBaXUHbI
B cTeHkax 600
CKBaXXUHbI
Hwuxe 3a6os 300
CKBaXXUHbI

*COOTHOLIEHMEe CTOPOH LUTaMNa-nonacTm LOMXHO 6bITb HC 6onee 3 1
PaccTosiHMe mMexay LTamnamu-nonaeTeMm fLOMKHO 6bi, He MeHee 1,5 ux wupwu-

Hbl.
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7.3 TMofrotoBKa K UCMbITaHWO

7.3.1 YCTaHOBKY HaKOHEYHMKA CO LUTaMnamun-10nacTammy npon3BoaaT
METOAOM BAaBMMBaHWA TakuM 06pa3oM, 4ToObl cepeAmHa HaKOHEYHUKa
6bl/1a pacnonoXeHa Ha OTMETKE WUCMbITaHWS.

7.3.2 Tocne ycTaHOBKM HAKOHEYHWKA HA OTMETKE UCMbITAHWUA MOH-
TUPYIOT YCTPOICTBA A1 CO3A4aHMSt U M3MEPEHNA [aBMEHUS Ha LITaMnbl-
NnonacTu 1 M3MePeHUst UX NnepemeLLeHus.

7.4 TpoBefeHVe UCTIbITaHUSA

7.4.1 Tepefayy Harpysky Ha LITaMMbI-N0ONacTM NPOU3BOAAT CTYy-
MeHsMU, yKazaHHbIMK B Tabnuuax 5.2 —5.4.

7.4 2 Kaxay'o cTyneHb JaBieHns BbIAEPXMBAIOT 0 YCNOBHON CTabu-
nunsaumn gecopmauun rpyia. 3a Kputepuidi YCNOBHOW cTabunmsaumu
JedopmaLmMn NPUHUMAKOT CKOPOCTb NepeMeLLeHNs WTamna-nonactu, He
npesbilatoyto 0,1 MM 3a Bpems, YKasaHHOE A1 Mef/IeHHOr0 peXxxnuma
ucnbiTaHua B Tabnuuax 5.2 —5.4. ans 6eicTporo —B Tabnuue 6.1.

7.4.3 PeXXuM MCMNbITaHWI Ha3Ha4yatoT B COOTBETCTBUM C YKa3aHUSIMU
6.4.3.

7.4.4 OTcueTbl N0 NpubopaM N8 U3MEPEHMS NepeMeLLeHUi LWTam-
MOB-/10NACTEN Ha KaXXA0i CTYMNeHn faBneHNs NPou3BOAAT COoriacHo 5.4.3
npu Mefi/IEHHOM PeXMMe WUCMbITaHni 1 Tabnuue 6.2 — npy BbICTPOM.

B npouecce ucnbiTaHNsa BeayT XypHai, Jopma KOTOpPOro npusefeHa
B NMPUIoXeHun b.

7.5 O6paboTka pe3ynbLTaToB

7.5.1 Tlo AaHHbIM UCMbITAHWIA CTPOAT rpadmk 3aBMCUMOCTM nepe-
MeLLeHs WTammna-nonactu ot gasnequs u =/(p) (npunoxerue W).

Ha rpadvke npoBOAAT OCPEAHAOLLYIO NPSMYI0 METOAOM HavMEHb-
LUMX KBaZpaToB MW rpadmyeckm MeTooM. 3a HayaslbHble 3HaYeHns p0
n 10 (NepBas TOYKa, BKNOYaeMasi B OCPeAiHEHWE) NPUHUMAIOT 3HAYEHUS
P 1 1, COOTBETCTBYIOLLME HaYyaly IMHERHOTO y4acTka rpaduka.

3a KOHEeYHbIe 3HaYeHnsa pru un (npeaen NPponopLMOoHanbLHOCTK) Npu-
HUMaIOT 3HaYeHMs P U W, COOTBETCTBYIOLLME TOUKE, OrpaHNYMBatOLLel
NNHENHBIA y4acToK rpaduka.

7.5.2 Mogynb gechopmauun rpyHTa E, MIMa, BbIMUCAAIOT 415 NHENR-
HOro y4yacTka rpaduka u =/(/>) no opmyne
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E =K. <o(l-v2) Gﬁy], (7.1)
rie A — KOPPEKTUPYIOLMIA KOIPMULIMEHT;
vV — KoathdumymeHT lNyaccoHa;
£ - WupUHa WITaMNa-nonacTu, cu;
Q — KO3(PUUMEHT, NPUHUMAEMbIIA B 3aBUCMMOCTU OT OTHOLLIE-

Hua 1/b no Tabnuye 7.2;

AP - TpuUpaLleHne [aBneHus Ha LITamr-nonactb Mexay [Bymst
TOYKaMK, B3ATbIMW Ha OCpeAHstoLLel npamoid, MIMa;

Avm — MpupalleHne nepeMeLlLeHns LWwTamna-aonacT, cooT-
BeTCTBYtOLLee Ap, CM.

MpwMriwym —T o BoMUCTIEHIM MOy AehopMaLW IPyHTa HeOGXQMMO Y4t
ThbBaTb ONpe/e/seMbE M0 pesyrbTaraM TapYpOBOUHBIX UCTIbITaHMIA CYICTEMBTVHECKVE TIOT-
PELLHOCTU M3MEpeHUi A Ap 1 1, BbBBaHHbE COOCTBEHHLIMM Je(hopMaLIAMA YCTPOICTBA
L9 CO30AHUA [1ABIIEHIS, HAKOHEUHVIKA U KOMOHHBI 1t>

Tabnuuya 7.2

Ib 15 2.0 3,0

9 11 12 1,4

7.5.3 KoaththmumeHT X,0npeAensitoT no pesybTaTam ConocTaBUTENbHbIX
UCNbITaHWI rpyLua WTamnom naowaabto 5000 cmM2m lonacTHLIM Npeccu-
OMETPOM, BbIMOMHAEMbIX HE MEHEe YeM C IBYXKPATHON NMOBTOPSEMOCThHO
N5 AaHHOWM pa3HOBMAHOCTM rPyHTa B paiioHe NPOBEAEHUS U3bICKaHWIA.

7.5.4 Tpy NpoBefeHWM 4YacTW UCMbITAHWA B MeAJIEHHOM, a 4acTu
UCNbITaHWI B 6bICTPOM peXxnumMe AN1s onpegeneHns Moaynsa geopmauum
no pe3ynbTaTaM UCMbITaHWiA, BbIMOMHEHHbIX B ObICTPOM peXume, BBOAAT
[ONOMHUTENbHBIV Ko3hdrumeHT K onpegensemblii No pesy/nbTaTam co-
MOCTaBUTENbHbIX UCMbITAHWIA ONACTHLIM MPCCCUOMCTPOM B PasHbIX pe-
XUMax.

8 MeTtoj ncnbiTaHUA NAOCKUM LMNaTOMETPOM

8.1 CylHoCTb MeTOoda

8.1.1 WcnbiTaHWe rpyHTa MAOCKMM AWIATOMETPOM MPOBOAAT ANA
onpegeneHuns mogyns fedopmauum E neckos, rUHACTBIX, OPraHo-Mu-
HepasibHbIX U OpraHNYecKnX rPyHTOB.
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8.1.2 Mogaynb fethopmaLun onpegensaoT no pesy/bTatam Harpyxe-
HWS TPYHTa rOPU30HTANIbHON Harpy3Koli B CKBaXKUHE C NMOMOLLbIO M/0cC-
KOro gunaTometpa.

PesynbTaTbl UCMbITAHWA OOPMAIOT B BUfe rpaduka 3aBUCUMOCTU
nepemeLleHns WTamna AunatoMeTpa OT Harpysku.

8.1.3 Mpwn NpoxoaKe ONbITHON CKBaXKUHbI cnefyeT cobntofath Tpe6o-
BaHuA 4.4.

8 14 inamMeTp CKBaXMHbI JOMKEH BbITb HC MEHEE LLINPUHBI NI0MATKN
omnatomeTpa.

8.15 [nybuHa norpyxeHus gunatomeTpa OT 326051 CKBaXKUHbI
OT NOBEPXHOCTYU FPYHTa 10 LIEHTPa LUTammna fo/MKHa ObITb HC MeHee NMATK
[LMaMeTpoB LTamna.

8.2 O6opygoBaHve 1 NprbopbI

8.2.1 B cocTaB yCTaHOBKM [AJi1 UCMbITAHUA TPYHTa NJOCKUM [U-
NaTOMeTPOM [OJIXXHbI BXOAUTb:

- NJI0CKas NonaTka Au1aToMeTpa C BbIABUTAOLLMMCA NIOCKUM KpYyr-
NIbIM UMNaMnomM;

- YCTPOIACTBO A/ CO34aHMS 1 U3MEPEHMNS AaBNEHMS Ha LWTaMn Auna-
TOMETPa;

- YCTPOICTBO A1 M3MEPEHUA MepeMeLLeHuns LWTaMna AnnaToMeTpa.

8.2.2 KOHCTpYKLMA YCTaHOBKM [0/MKHa 06ecneyunBsarts;

- BO3MOXHOCTb CO3/jaH1s HEMpepbIBHO BO3PacTatoLLero ¢ nocTosH-
HOW CKOPOCTbIO [JaBNIEHNS Ha TPYHT;

- BO3MOXHOCTb TapyPOBKWN NOMNAaTKN ANNATOMETPA C MAOCKUM LUTam-
nom.

Yron 3a0CTpeHuns onaTKy AunaTtomeTpa JO/KeH COCTaBNsATb He 60-
nee 60*. [lnameTp BblABMratoLLEroca wramna foXeH coctaBnsaTs 70 Mm
N He NpeBbIlaTh 23 LWUPUHBI NIONATKN.

8.2.3 YCTpOICTBO AN1S M3MEPeHMs AaBNeHWA Ha WTamn gunaTtoMeTpa
[LLOMKHO 06ecrneynBaTh M3MepeHne AaBeHNs C MOrPELLHOCTLIO HC 6onee
0,01 MMa.

YCTPONCTBO AN M3MEpPeHNs nepemMeLLeHns WwTamna AnnaToMeTpa B
rOpU30HTaNIbHOM HanpaBNeHUN LO/MKHO 06ecrneymBaTb M3MepeHue fe-
(hopmauuii rpyHTa ¢ morpeliHocTbio He 6onee 0.01 MM B mpeaenax Hc
MeHee 3 MM.
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8.3 MoAroToBKa K WCMbITaHUIO

8.3.1 lMorpy>xeHne nonaTtku gunatoMeTpa NPOU3BOAAT MyTeM BAaB-
NUBaHWSA € 32609 CKBaXMHbI UM C MOBEPXHOCTU FPyHTa TakuM 06pa3om,
YTOObI LEHTP WTammna Oblal PacrnoioXeH Ha OTMETKE UCMbITaHUA.

8.3.2 YCTpOWCTBO ANSt CO3f4aHNA U U3MepPeHUs AaBNeHWs Ha LwTamn
JunaToMeTpa U M3MepeHus nepeMelleHns LiTamna gunatoMeTpa MOH-
TUPYIOT Mepes MOrpy)XeHWEM IONATKN AMIaTOMEeTpa B FPyHT.

8.4 TpoBefeHVe UCTIbITaHKA

8.4.1 [aBneHune Ha wWTamn gunaToMeTpa nepefaroT HENnpepbIBHO CO
cKopocTbio 0,02 MMa/MUH Npy UCNbITAHUAX TIMHUCTBIX TPYHTOB 1 0,05
MTMa/MVWH NpU UCMbITAHUAX NECKOB.

8.4.2 OTcueTbl MO Nprbopam AN N3MePEHNUs NepPeMELLEHNA WTamna
AunaTomeTpa NPOu3BOAAT Yepe3 Kakzble 10 C Mpu CKOPOCTU Harpyxe-
Hua 0,05 MMa/MuH 1 vepes Kaxaple 30 ¢ — npu ckopocTu 0,02 MTMa/
MUH.

8.4.3 B npougecce UCMbITaHUA BedyT XKypHas, (hopma KOToporo npu-
BefieHa B MpuioXKeHumn b.

8.5 O6paboTKa pesy/bLTaToB

8.5.1 Mo gaHHbLIM MCMbITAHWIA CTPOST rpaduK 3aBUCUMOCTW nepe-
MeLLeHusa LWTamna naocKoro Aunatomerpa ot gasneHuns U7/(p). Ha rpa-
(hMKe MPOBOAAT OCPEAHAIOLWYIO MPAMYHO. 3a HayaibHble 3HadeHns p0 u
WD (mepBas TOYKaA, BKNOYAEMas B OCPefHeHWE) NPUHMMAIOT 3HAUYEHUA P
1 U, coOTBETCTBYHOLUME HaYany IMHEHOr0 yyacTka Tpagumka. MNpu atom
p0 He fOMKHO 6blTb MEHbLLE HAMPSXEHUS CTN Ha OTMETKE WCMbITaHuUS.
3a KoHeuHble 3HaveHus pnu Un (Mpesen NnponopLmMoHanbHOCTH) NPUHK-
MatoT 3HayeHms p n U, COOTBETCTBYIOLLME TOUKE, OrpaHNYMBAIOLLEN NN-
HeWHbIA y4yacToK rpaguka.

8.5.2 Mogynb getopmaummn E, MIMa, BbIUMCAAOT AN8 NMHERHOro
y4yacTka rpaguka U=f(p) no dopmyne

£=»,7(1-V1)0~"-, (8.1)

roe to, — KO3 (pULMEHT, NPUHUMAEMbI/A B 3aBUCUMOCTW OT (DOPMbI
wramna (418 KPyraoro XecTkoro wramna w, “ 0,79);
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Kd — KoppeKTUpyoLLmMiA KO3(HULMEHT;

vV — KoathuumeHT lMyaccoHa;

D — guameTp wramna AMnaTomMeTpa, cM;

Ap — npupatleHue faBfeHns Ha LWTaMn gunatoMeTpa Mexay fBy-
MS TOUKamm, B3ATbIMW Ha OCpPefHAloLWein npamoii, MIMa;

AU — npupalieHue nepemelieHns wrtamna-nonactu, cooT-
BETCTBYOLLEe Ap, CM.

Mpumeyanne - KoahuumeHT /~onpesenstoT No pesynbTaram ConocTaBUTeNbHbIX

MCMbITaHW FPyHTa WTAaMnom 5000 cMr 1 MIOCKUM ANNaTtoMeTpoM, BbINOSTHAEMbIX He

MEHEe YeM C ABYXKPATHOW MOBTOPSEMOCTLIO A5 JAHHOTO HVKEMEPHO-FE0N0MMYECKOro
aneMeHTa, onpefensemoro no FOCT 20522.

9 MeToj UcnbiTaHUA CaM03a6ypI/IBaIOLLI|I/IMCﬂ NionacTHbIM
MPECCHOMETPOM IFMpAaHAHOIo TUMNa

9.1 CywHocTb MeToga

9.1.1 WcnbiTaHWe rpyHTa camo3abypuBatOLLMMCS NOMNACTHbIM Npec-
CUOMCTPOM TUPNASHAHOrO TUNa NPOBOAAT ANS ONpejeneHns Moayns fe-
(hopmaLun E neckos, rMUHUCTBIX, OPraHo-MUHepanbHbIX U opraHuyec-
KUX TPYHTOB.

9.1.2 Mogaynb fethopmaLun onpegenstoT No pesy/bTataMm Harpyxe-
HUWA TPyLUla ropyu3oHTaIbHO Harpy3Koi B CTEHKaX CKBXWHbI C MOMOLLbHO
NIONAacTHOro MPCccUMomMcTpa rMpAsHAHONO TUMa.

Pe3ynbTaTbl UCMbITaHUIA 0OPMAAIOT B BUAE rpadivka 3aBMCMMOCTM
rOPM30HTaNLHOIO MEPeMELLEHNS TPYHTa OT FrOPU30HTANbLHON HarpysKku.

9.1.3 VcnbiTaHnsa NPOBOAAT B CreuuanbHbiX 06cagHbIX Tpybax, oc-
HaLLEHHbIX [OMNOTHUTENBHBIMU MOABVKHLIMU LUTaMNaMy 1 06ecrneyvnsato-
LMX COXPaHeHMe NMPUPOLHOr0 HaMNpPsXXeHHOro COCTOSAHWUSA TPYHTA.

9.1.4 MorpyxxeHne obcagHO TPyObl B Mpouecce camo3abyprBaHums
cnefyeT NPOBOAUTL COBMECTHO € 6YPOBbLIM MHCTPYMEHTOM, HC JOMycKas
OMEepPEeXeHNs MOPOAOpPa3pyLIAOLLEr0 NHCTPYMEHTa TopLa balumaka.

9.2 O6opyaoBaH1e 1 NPUGOPbI

9.2.1 B cocTaB yCTaHOBKM ANs WCMbITAHMS TPyHTa cCamo3abypu-
BAMOLLMMCS 1ONACTHBIM MPECCUOMETPOM FMPASHAHOMO TUNA AO/KHbI BXO-
ANTb ;

- TMpAsiHAA NPCCCUOMCTPOB;

26



rOCT 20276-M

- YCTPOWCTBO A/11 CO34aHUsA N N3MEPEHNS faBNeHUIA B Kamepax Hpcc-
CHOMETPOB;

- YCTPOWCTBO A/1f Pa3fiefilbHOro M3MepeHuns NepemeLLeHmnii Keokaoi
napbl LITaMNOB-/10Macrcii NpeccMomeTpa;

- cneuuanbHas obcagHas Tpyba C ynpyro v repmeTMyHoO BMOH-
TUPOBAHHbLIMW B €€ CTEHKM Mapamu LUTamnoB-/10MacTell, COOTBETCTBYHO-
LUMX KOMMYECTBY MPCCCUOMETPOB B TMPASHAE.

9.2.2 LUTamnbi-nonact AO0/MKHbI MMETb (hOPMY MPSIMOYTO/bHOIro
LIMIIMHAPUYECKOT0 CEKTOpa C paZnycoM, COOTBETCTBYIOLLMM paguycy CKBa-
XWHbI, ¥ nnowasas He MeHee 150 cm1 COOTHOLLEHWE CTOPOH LUTaMna-
NnonacTu JO/MKHO 6bITb He 6onee 3:1

9.2.3 Vi3mepeHMe NepeMeLLeHNA LITaMMNOB-10NacTeld OCYLLeCTBAAIOT
C MOMOLLbIO 3M1EKTPUYECKUX JATUMKOB CONMPOTMBIEHWUIA, YCTAHOBIEHHbIX
Ha KaXOM MpeccroMeTpe rMpNsaHAbI.

9.2.4 PaccTosiHMS MeXay LEHTpaMu MNpPeccUoMCTPOB W LUTaMmnamMm
06cagHbIX TPY6 [OMKHbI GblTb PaBHbI Mexay CO60 1 COCTaBNATb He
MeHee 1,5 pa3mepoB LUTaMMNOB MO BbICOTE.

9.3 lNogrotoBka K KUCMbITaHAO

9.3.1 'mpnaHgy NPCCCUOMETPOB MOAKNHOYAKOT K Harpy3o4yHo-uU3Me-
puTeNbHOMY YCTPOICTBY M pacnonaratoT NPcCCHOMCTPbI CUMMETPUYHO
OTHOCUTE/bHO LITaMnoB o6cafHbIX TPy6.

9.3.2 BypeHue CKBXXUH NPOU3BOAAT CO creunanbHbIMU 06cafHbIMK
Tpyb6amu. ocne n3BneyeHns 6ypoBOro MHCTPYMeHTa B CBOGOAHYHO MO-
N0CTb 06CafHbIX TPY6 OMYCKAKOT rMPAsHAY NPCCCUOMETPOB, KOTOPbIE (PUK-
CUPYIOT aBTOMATUYeCKM MO OTHOLLUEHMIO K LiTaMnam 06cafiHbIX Tpy6 ¢
MOMOLLbIO CMeLManbHOro MKCUPYHOLLEro YCTPOIACTBa.

9.4 MpoBefeHVe UCTbITaHUS

9.4.1 B kamepax NpecCMOMETPOB CO3A4at0T faB/eHNe CTYMNeHAMU HO
0,025 MTla A0 MOMeHTa COMPUKOCHOBEHUA MPECCHOMETPa CO LUTamna-
MU 06CafHbIX TPyD, a fanee — CTyNeHAMU LaBMEHWN, YKa3aHHbIMW B
Tabnuuax 5.2 —5.4.

9.4.2 OTcueTbl Mo Npubopam 15 M3MepeHns gedopMaLnii Ha Kax-
[OI CTyneHn AaBneHunii Npon3BoAAT no 7.4.4.

9.4.3 PeXXUM UCMbITaHMIA Ha3Ha4aloT no 6.4.3.
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9.4.4 B npouecce nucnbiTaHUa BefyT XypHan, (hopmMa KOTOPOro npu-
BefileHa B NpUIoXKeHun b.

9.5 O6paboTKa pe3y/nbTaToB

O6paboTKy pe3ynbTaToB UCMbITaHNA MPOM3BOAAT MO 7.5.

10 MeTo4 UCnbITaHWUA TOPAYUM LLITAMIOM
10.1 CywHocTb MeToAa

10.1.1 VcnblTaHWe ropsaynM LITammnoM MpoBOAAT ANA OnpefeneHuns
ClefytoLLmMX XapaKTepUCTUK AethOPMUPYEMOCTN MEP3/IOro rpyHTa: Koad-
(hmumeHTa oTTameaHus J1 KoauLUMEHTa CXMMaeMocTn T, MoZyns
naedopmaymn E

10.1.2 XapakTepucTvK1 OnpesenatoT Mo pesynbTartam Harpy>XeHus
rpyHTa BepTMKa/IbHOW Harpyskoi B 3a60e ropHoii BblpaboTKM (OTKpbI-
TOW UM NOA3EMHOI) UM HENOCPeACTBEHHO HAa NMOBEPXHOCTU TFPyHTa C
MOMOLLbIO LUTAMMNa C BHYTPEHHUM 060rpeBomM.

Pe3ynbTaTbl UCNbITAHUA OPOPMAAIOT B BULE rpatiMKoB 3aBUCUMOCTHU
0CafIKV LUTaMMa OT Harpysku.

10.1.3 MMpn ucnbITaHUW TPyHTa B LWIYpde pasmepsbl wwypda onpeje-
NAT B 3aBUCUMOCTU OT HEOOXOAMMOCTU KPENEHUA ero CTeH U rnyou-
Hbl MPOXOAKW. MUHMMaNbHbIE pasmepsl Wypda B nnaHe —2,0 X 2,0 m.

10.1.4 BebicoTa ropHoii BbIpaboTKM NpW NPOBEAEHWU WCMbITaHUA B
WTonbHe (LTPeKe) onpegensieTcs rabaputamMum YCTaHOBKMW, NMPUMeEHse-
MOIA ANA UCNbITAHWIA, U BOMKHA 6GbiTb HC MeHee 1.8 M.

10.1.5 MpOX0AKY FOpHbIX BbIPAOOTOK CNneayeT OCYLLECTBASATL C yye-
TOM TpeboBaHwuii 4.7.

10.1.6 TexHONOrMO NPOXOAKN BbIPabOTKW CnefyeT NpUHUMATb U3
YCNOBUA COXPAHEHWS CTECTBEHHOTO C/IOXEHUA MepP3/bIX MPYHTOB.

10.1.7 MNnowagka Ans NPOBeAEHNS UCMbITaHUI JOMKHA BbITb Cnna-
HMpOBaHa 1 OKOHTYpeHa BOLOOTBOAHOM KaHaBOIA.

10.2 O6opygoBaHMe 1 NprbopbI

1021 B cocTtaB yCTaHOBKW 151 UCMbITAHUA TPYHTA ropsayvMM LiTam-
NMOM JO/IXHbl BXOAUTb:
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* lITamn ¢ BHYTPEHHVUM 060rpeBoM;

- oborpeBatoLLee YCTPOINCTBO;

- YCTPOMCTBO ANS CO3[aHUA N U3MEPEHUA Harpy3ku Ha LiTamn,

- YCTPOICTBa ANA M3MEPeHUa 0CafoK LuTamna 1 TeMnepaTypbl rpyH-
Ta;

- Hacoc A/19 0TKayku Bogpl.

10.2.2 KOHCTpYKLMSi YCTaHOBKM LO/MKHA 06ecneunsath:

* Harpy>keHue wWtamna cTyneHamun gasnexdms no 0,01—0,1 MlMa;

- LeHTPMPOBAHHYIO Nepefayvy Harpysku Ha LuTamn;

- NMOCTOSHCTBO JaB/IEHNA Ha KaXAOW CTYMNeHN Harpy>KeHus;

- UCKNHOYEHME NPOJO/bHOrO n3rmba Tpyo-wWTaHr (KpenneHue Tpyo
LUTaHT MpY 60/bLLOK FNYyBUHE UCMbITAHUIA MO YETbIPEM HanpaB/ieHNSM).

10.2.3 LLITamn fOMKeH ObITb XXECTKMUM, KPYT/IbIM W MIOCKAM CO CNAOLL-
Holi nofowwBoi nnowaasto F~ 5000 cmr

KOHCTpYKLMA WTaMna Jo/mKHa obecneymsaTb PaBHOMEPHbIA Harpes
ero JHWLLA 3NMeKTpOHarpesaTensamMy unu ropsyeid BOLORM f0 Temneparypsl
He 60nee 90 "C.

10.2.4 O6orpeBatoLLiee YCTPONCTBO JOMKHO ObITb PacnonoXeHO HO
nepumeTpy Wwramna (wWupuHoii 0,3 ero AnameTpa) 1 LOMKHO obecneyn-
BaTb PaBHOMEPHOE OTTauBaHWe rpyHTa Moj wramMnom. Mpu ucnbiTaHny
TPYHTOB C €CTECTBEHHOW BNXHOCTbHIO BbILLE BAGKHOCTY Ha rpaHuLie Te-
Ky4ecTu fo/kHa ObITb NpedycMOTpeHa npurpyska oborpesatoLLero yc-
TPOICTBa. COOTBETCTBYIOLIAA BEPTUKAIbHOMY HOPMasibHOMY Hanpske-
HWIO OT CO6CTBEHHOIO Beca rPyHTa Ha OTMETKE WCMbITaHWS.

10.2.5 HarpyeHve wtamna OCYLLECTBNAKT JOMKPATOM WU Tapwu-
POBaHHbLIM rpPy30M

10 2 6 YCTpOIACTBO 4151 U3MEPEHNS 0CAAO0K LUTaMna AOMKHO 0TBeYaTb
Tpe6oBaHuAM 5.2.6 n 5.2.7.

10.3 TlogroTtoBka K UCMbITaHWIO

10.3.1 Ha noarotoBfieHHbIi 3260/ FOPHOI BbIPabOTKN HOCE LIEHTPY
WNN HENOCPeLCTBEHHO Ha NOBEPXHOCTb IPyHTa YCTaHAB/MBAIOT LUTaMm ¢
BHYTPEHHUM 060rpeBoOM, MOHTUPYIOT YCTPOICTBO A1 HArPYXXEHWA LWTaMm-
na, PenepHyto cuctemy ¢ npuéopamm Ang U3MepeHns 0CafoK LUTamna.

10.3.2 ToBepXHOCTb FpyHTa B Npegenax nioliasn yCcTaHoBKY LITam-
na fo/MKHa 6bITh 3a4KLLieHa A0 HEHapyLLEHHOr0 Mep3/Ioro rpyHTa W Tiia-
TefIbHO CnnaHupoBsaHa. [14 JOCTUXKEeHNA MI0THOr0 KOHTAaKTa MofoLLBbI
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LuTamna C rpyHTOM MoJ LUTamn yCTpauBaloT NoAYLUKY U3 Mas0BNaXXHOro
necka cpefHei KpynHOCTW TONLWMHON HC 60nee 1—2 CM AN1S TANHUCTBIX
1 HC 6onee 5¢M - /18 KPYMHOO6NOMOYHBIX FPYHTOB.

10.3.3 KOHTpOAb rAy6uHbI OTTaMBaHUA FPyHTa Mog LWTamnoM npo-
BOZAT C MOMOLLbI0 TEMMePaTypHbIX AaTYMKOB U METa/IMYECKOTO Luyna.
TemnepaTtypHble [aT4YMKW yCTaHaBNMBAHOT C UHTepBasiom B 10 cm B 2
CKBaXXMHbI AnameTpom 3—4 cM 1 ray6uHoid go 80 cM, NpobypeHHbIe No
Kpasm Lutamna. CKBaXXWMHbI HEO6XOAMMO TLLATE/IbHO TVAPOV30IMPOBATD
OXJTXKAEHHBIM TIMHUCTBLIM TPYHTOM.

10.3.4 Mepef Ha4anOM UCNbITAHWUI AT [OCTUXKEHUS MOJSTHOTO KOH-
TakTa WWTamna ¢ rpyHToMm, 06Xatus BCEX KOHCTPYKTUBHbIX 3/1eMEHTOB
YCTaHOBKW W N UCKNOYEHWS Pa3ynnoTHEHWUSA Mep3/Ioro rpyHTa cregy-
eT NPUNOXWUTb Ha wWTamn (6e3 BKNHOUeHUs ero oborpesa) Harpysky o6-
XaTtus. COOTBETCTBYIOLLYIO BEPTUKa/IbHOMY HOPMa/bHOMY HamNpPsKeHWo
OT COBCTBEHHOrO Beca FpyHTa 0%0 Ha OTMETKe MCMbITaHUW (C Y4eTOM
COBCTBEHHOrO Beca LWTamna 1 AeTanell yCcTaHOBKM, HecbanaHCMpoBaHHbIX
nNpoTMBOBECOM), HO HC MeHee 0,05 MIMa. Harpysky cneayeT BblaepXXu-
BaTb O YC/0BHOW CTabunusaumu gedopmanum rpyHta (ocagku Litam-
na). 3atem (6e3 cbpoca Harpy3ku 06xaTms) ycTaHaBNMBalOT NoKasaHus
npubopoB Ha HyneBble AeNeHuns.

10.4 TlpoBegeHWe MCMbITAHNSA

10.4.1 VcnbiTaHMe BbIMONHAIOT B 4Ba JTana:

1- i aTan — co3faHune Moj LUTAMMOM 30Hbl OMasBLUEro rpyHTa Ha
rny6buHy 0,5 avametpa wTamna nof faBfeHueM p, COOTBETCTBYHOLLMM
HanpsXXeHNo 0" o Ha OTMETKe WCMbITaHWUs (B MEPBYIO CTyMeHb fasre-

HUA BKNIOYAIOT BEC LUTAMMNa W AeTaneil yCTaHOBKM, HecbanaHCUpoBaH-
HbIX NPOTUBOBECAMMW);

2- N aTan — ynnOTHeHMe OTTadBLUEro rpyHTa CTymncu4aTo-BO3-
pacTatoruein Harpyskoi. ObLLee KONMYeCcTBO CTyMeHei faBneHns LomK-
HO 6bITb HC MeHee NATU.

10.4.2 Ha 1-m 3Tane MCMbITaHWI BKIOYAOT 060rpeB LWTamna ¢ no-
MOLLbH0 060rpeBatoLLEr0 YCTPOCTBA.

O6orpes LTamMna NpPoU3BOAAT 0 TeX Mop, noka rinybuHa oTTamBaHus
MOf, LUTAaMMOM HC CTaHeT paBHoii 25 —30 cM. Mocne aToro 060)peB npekpa-
LLIAIOT, W AanbHellee oTTanBaHve (yHTa fo riy6uHbl 0.5 guameTpa wramna
(nprmepHO 40 cM) NPOMCXOAWT 3a CHET 3anaca Tensna B OTTasBLUEM Croe.
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Mpn NOHMKXEHUW TeMnepaTypbl FPyHTa Ha riny6uHe 40 cM Huke 0 *C
cnefyeT MPOM3BOAWTbL KpPaTKOBPEMEHHbI 060rpeB wTamna, obec-
neynsaroLLMin NogAepXKaHue oTTanBaHWs rpyHTa Mnog LTamnom B Teye-
HVe UCMbITaHUA A0 rNy6KHbI, paBHOR 0,5 AnameTpa LuTaMna.

10.4.3 OTCUeTblI NO TeMMepaTypHbIM AaTyMKam HeoO6X0AMMO MpPoun3-
BOAWTbL Ha 1-M 3Tarne MCNbITaHWA CHavana Yyepe3 KaX[blii yac, a mo mepe
NPUBAMXKEHNS TPaHULLbl OTTauBaHWUs K rnybuHe 40 cM —uepes Kaxziple
15 MnH. Ha 2-Mm 3Tane ucnbITaHWsA OTCYETHI MO TeMMepaTypHbIM gaTyu-
KaM CHMMAIOT OAVH pa3 mepes NPWIoXKeHWeM OYepeaHOR CTymneHn LaB-
NneHus.

10.4.4 3amepbl Fy6UHbI OTTaNBaHNUA FPYHTa METa/I/IMYECKMM LLYTIOM
CrefyeT Npou3BOAUTL Ha 1-M 3Tane UCMbITaHUA ABaXAbl: NMocfe npekpa-
LLeHNs Nporpesa 1 Npu AOCTVXEHWN HYNEBbIX TEMMepaTyp Ha rnybuHe
40 cm, a Ha 2-m 3Tane — Kaxfblii pa3 nepes NPUIOXEHWEM OYepesHOl
CTYMNEHW faBneHus.

10.4.5 Mocne cTabunmsaunm ocagku OTTasBLUErO FPyHTa Npy Hanps-
XeHum (1-7 aTan ucnbITaHWA) Ha WTaMn galrcTyneH4YaTo-Bo3pac-
TaloLWNC Harpy3kn (2-i atan ucnbiTaHnid). Kaxayto CTyneHb faBneHns
BbIEPXKMBAIOT O YC/IOBHOM cTabunusauuu gedopmaLum rpyHTa (ocag-
KV LWITamMna).

10.4.6 3a KpuTepwuii YCNOBHON cTabunuzaumm gedopmayun npu-
HMMAaKOT CKOPOCTb OCafKMW LUTamna, He MPeBbILAIOLWLYIO 0,1 MM 38 2 Y
AN TIMHUCTBIX TPYHTOB M 0,1 MM 32 1 4 — NS MECKOB, KPYnHOo610-
MOYHbIX W CU/IbHOBBIBCTPC/IbIX CKa/IbHbIX TPYHTOB.

10.4.7 OTCcYeTbl NO Npubopam Ana M3MepeHus gedopmaumii Npoms-
BOAAT Ha 060Mx aTanax ucneitaHuii Yepes 10, 20, 30 1 60 MUH OT Havana
NCMbITAHWA U fanee — Yepe3 KakAbliA Yac 40 YCNOBHONW cTabunmsauum
0CafKy LITaMmna Ha KeKAON CTYNEHW Harpy>XeHus.

10.4.8 3HayeHMA CTYMEHW fABMIEHNA Ha LUTaMM Ha 2-M 3Tare UCMbl-
TaHWA cnefyeT NPUHUMATL: AN MECKOB W MIUHWUCTLIX rpyHToB — 0,05
MMa, 4ns KpynHoo6/10MOYHbIX rpyHToB —0,1 MIMa. 4ns CUAbHOBBLIBCT-
pesbiX CKanbHbIX rPyHTOB —o0,2 MrTa.

10.4.9 TMocne OKOHYaHWA WCNbITaHUA YCTAHOBKY CrefyeT AeMOH-
TUPOBATL. C MOBEPXHOCTW OTTasfBLUErO rPyHTa Moj LTamnom yaanmTb
BEPXHWUI C/IOV TOALWMHOW 10 CM M OTOOpaTh ABa-TpM obpasua And na-
60paTopHbIX OMpeAeneHni i HEOBX0ANMbIX XapaKTePUCTUK OTTasBLLErO 1
YNIIOTHEHHOrO rpyHTa. loc/e 3Toro cnefyet yAaimTh Ta/lblil TPYHT, 3a-
MEepWTL 1 3apncoBaTh Yally OTTasBLUEro rpyHTa Mog LUTammom.
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10.4.10 B npouecce ucnbiTaHUA BefyT >KypHas, (hopMa KOToporo
npusefeHa B nNpunoxexHumn b.

10.5 O6paboTKa pe3ynbTaTtoB

10.5.1 MofaHHbIM UCNbITAHWIA BbIYNCASAIOT CPefHee 3HaYeHune rnyouH
0TTanBaHWA rpyH Ta (MOA LeHTPOM W KpasiMu LuTaMna) H 1 npupatleHue
abcontoTHOM ocafkmn wramna AS(AN8 KaX40#A CTyneHn AaBneHus.

10.5.2 Ana Kaxgoi CTyneHW AaBneHus BbIUMCAAOT cpefHee 3Haue-
HUe NpupaLLeHns OTHOCWUTENbHOW Ocafku JB -1 MOMHOT 3HayYeHus OT-
HOCUTENbHOM 0CafKu Cnos no (opmynam:

al (10.1
6/ =5, ,+ 15, (10.2)

10.5.3 Mo BbIYMCNEHHBIM 3HAYEHUAM CTPOSAT rpaduk 3aBUCUMOCTM
OTHOCUTENIbHOWM 0CaAKM WTammna oT gasneHus ¢ =J[p) (mpunoxeHune H).

Ha rpadmke npoBOASAT OCPEATTAIOLLYHO MPAMYIO METOAOM HaMMeHb-
LUMX KBaJpaToB WM rpaiyecKUM METOLOM.

3a HavasnbHble 3HaveHns p 1 5 (NepBas TOUKa, BK/IHOYaemast B OCpef-
HeHWe) NPUHUMAIOT AaB/eHne, paBHoe HanpskeHuto otf0, 3a KOHeYHble
3HAYEHUS PK U bl — Takue, Npy KOTOPbIX Harpy3ka BbI3bIBAET npupatle-
HWe 0Cafikn, MpeBbILLAIOLLEe ee 3HAaYeHWe Ha NpefblayLleil CTyNeHn He
6onee yem B ABa pasa.

10.5.4 KoahpumumeHT oTTamBaHus Ath no rpagmky s =/(p) NpUHUMAIOT
paBHbIM OTPe3Ky, 0TCEKaeMOMY OCPefHStOLLeli MPSAMOIA Ha OCKU OpAMHAT.

KoathuuneHT cxkmmaemoctn T, MIa, BbIMUCAAOT MO opmyne

T <10 3)

roe Jle — ycTaHaBnMBaeMoe Mo rpauky MpupalleHne 3HauvyeHus oT-
HOCWUTENbHOW 0CafKW Ha OoCpefHAlOLWEn NpsMOiA, Coo-
TBETCTBYIOLLEE UHTepBany Ap;
K — 6e3pa3mepHblii KO3(h(ULUMEHT HaNPSXKEHHOrO COCTOAHMS
rPyHTa, KOTOPbIA MPUHUMAKOT PaBHbLIM 418 KPYNHO06/10MOY-
HbIX FPYHTOB W CU/IbHOBBIBCTPC/IbIX CKa/IbHbIX FpyHTOB — 1.35,
ana neckos u cyneceir — 1,30, gna cyravHkos — 1,20, ans
FMUH —1,0.
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Mpn HeO6XOAMMOCTM MO MOJYUYEHHbIM 3HAUEHWSIM T BbIUNC/SIOT MO-
Aynb gedopmaumn rpyHta E no copmyne

£= - (10.4)

rfe o — KO3M(ULMEHT, 3HAYEHNS KOTOPOro NMPUHUMAIOT PaBHLIMU 419
KPYNHOOG6/I0MOYHBIX FPYHTOB W CU/IbHOBBLIBETPESbIX CKaIbHbIX
rpyHToB —O0,8; 415 neckos 1 cyneceit —0,74; ans CyrIMHKOB —
0,62; pns ramH —0,40.

KoaghdmumeHT J1,AonpegenstoT ¢ To4HOCTLH0 A0 0,001, KoathdhmuymeHT

T —/A0o0,0001.

11 MeTop4 cpesa LeNMKOoB rpyHTa
11.1 CyuHocTb MeToaa

1111 VicnblTaHWe LENMKOB (PyHTa Ha cpe3 NpoBogAaT Ans on-
pefeneHns cnefyoLmx XapakTepucTMK NPOYHOCTU: CONPOTUBEHNS (DY H-
Ta cpesy T, yrfia BHYTPEHHero TPeHUs ¢ YAE/bHOro CuenneHus ¢ ang
KPYMHOO6/IOMOYHbIX TPYHTOB, MECKOB U [MIMHUCTbIX PYHTOB.

11.1.2 XapaKTepuCT1KM ONPELENoT No pesy/bTartamM cpesa Liefinka rpyH-
Ta B BbIpaboTke (pacumcTKe, KOT/IOBaHe, LWypde, LWTPeKe 1 T.1.) No PUKcu-
POBaHHOI M/I0CKOCTW KacaTeNbHON Harpy3koi nmpu OfHOBPEMEHHOM Ha-
hyXeHumn Lenmka hyHTa Hady3Koid, HOPManbHOM K MI0CKOCTY Cpesa.

[na ranHUCTBIX (YHTOB MO cheuvanbHOMY 3afaHui0 MOryT ObiTb
npoBedeHbl Cpe3 Mo cneuuanbHo MOAFOTOBAEHHOM MAOCKOCTM (Cnocob
«MNaWeK») 1 NOBTOPHbIV Cpe3. Iru cnocobbl MPUMEHSIOT ANS onpeae-
NEHNS XapaKTepUCTUK PyHTa MPU HaIM4uM B UCCNEAYEMOM MaccuBe
NNOCKOCTEN CKOMIbXEHUA U TPELLMHOBATOCTM.

11.1.3 ConpoTuBneHne PyHTa Cpe3y OnpefensioT Kak npefenbHoe
CpefiHee KacaTte/lbHoe Harps>KeHue, npyv KOTOpOM LenuK yrrra cpesa-
eTcA N0 (PMKCMPOBAHHOW MAOCKOCTW MpW 3afjadHHOM HOPManbHOM [aB-
neHuun. [ing onpefeneHna ¢ U ¢ He06XOAMMO NPOBECTU HE MeHee Tpex
UCNbITAHWIA LeNNKOB (yHTa NPY PasUyHbIX 3HAYEHWUAX HOPMabHOro
[aBMeHNs Npy UCNbITAHUN OJHOPOAHOIO0 PYHTa B O4HOM BbIpaboTKe U
Ha 0fHOW rny6buHe.

11.1.4 WcnblTaHUS MOXHO BbIMOHATL ANA CNELYHOWMX COCTOSHUMA
(hyHTa:
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- MPUPOAHOIO CNOXEHUW U NPUPOAHON BNAXKHOCTY;

- MPUPOAHOIO C/IOXEHUA C 3amayMBaHWeM [0 MOJIHOrO BOLOHACHI-
LLCHUSA;

* HaCbIMHbIX W HaMbIBHbIX TPYHTOB HE3aBWCUMO OT BNaXKHOCTU

11.1.5 WVcnbiTaHWs NPOBOAAT MO CNefyoWwmnM cxeMam:

KOHCOMMAMPOBaHHbIV cpe3 —Las onpeseneHns XapakTepucTnk npo-
YHOCTU KPYMHOOBNOMOYHBIX FPYHTOB, MECKOB W FMUHUCTBLIX (DYHTOB C
rnokasatenem Tekydectu /; < | (He3aBMCUMO OT CTEMEHWU BNAXHOCTU) B
CTabnN3MPOBaHHOM COCTOSIHUW;

HEKOHCOMMANPOBaHHbIA Cpe3 — /19 ONpeAeneHns XapakTepucTuk
MPOYHOCTW BOLOHACBILLEHHBIX TMHUCTBIX (DYHTOB (npu Sr > 0,85) ¢
nokasartenem Tekyyectn ILT 0,5 B HeCTabunM3nMpoBaHHOM COCTOSHUW.

11.2 O6opyzosaHWe 1 MprbopbI

11.2.1 BcocTaB YCTaHOBKM ANS UCMbITaHWS Lenunka yHTa MeToAoM
cpesa [O/KHbl BXOAUTL:

- KO/bLLO C BHYTPEHHMM AnameTpom D= 400 MM 1 BbicoToin // =220 MM;

- )KEeCTKMe LTammnbl pasmMepaMu, COOTBETCTBYHOLMUMU BHYTPEHHEMY
AnameTpy KonbLa;

* yCTPOINCTBO ANt BEPTUKA/IbHOrO Hay>XeHUS Lenmka yHTa;

- YCTPOWCTBO A4/191 CO34aHNS KacaTenbHOl Hagy3KM C aHKepPHbIM YCT-
pOViCTBOM,;

- YCTPOWCTBa A1 M3MEpPeHNs fedopMauuii Lennka gpyHTa u npu-
KnagblBaeMoi Hady3Ku.

11.2.2 KOHCTPYKLMA YCTaHOBKM LO/MKHa 06ecneumsarh:

- NPUNOXEHME KacaTeNbHON Hady3KN B (PUKCUPOBAHHOW NNOCKOCTU
cpesa un He 6onee yem Ha 30 MM Bbil€ 3TOI MAOCKOCTY;

- nepegavy HOpPManbHOM ¥ KacaTenbHON Hay30K CTYNeHAMW Unn B
BWfE HEeMpepbIBHO BO3pacTaroLLeil Hathy3KM C NOCTOSAHHOM CKOPOCThHO;

- (hagyMpOBKY M3MepUTENbHBIX NPUOOPOB 1 YCTAHOBNEHWS NMOMNPaBOK
Ha NpeofiofieHne TPEeHUA NpU nNepeMeLLeHnn Konbua ( LennKa) 0THOCK-
TeNbHO HEMOJBWMXXHOM YacTW YCTaHOBKM.

11.2.3 Ans co3faHns HOPMabHbIX M KacaTeflbHbIX Harpys3ok npu-
MEHAIOT AOMKpAThbl UM TapupoBaHHbIE (y3bl.

11.2.4 Mpwubops! (MPOrMéoMepbI, MHANKATOPbI U Ap.) AN U3MEpPeHUs fe-
<}>0pveLmii CKaTys 1 Cpesa LienMKa rpyHTa C MorpeLlHOCTbLIO He 60riee 0,1 MM
BOMKHbI BbIT», HAEXHO 3aKPEen/eHbl Ha MET/IINYECKOIA PEenepHOiA cucTeme
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11.3 TloarotoBKa K MCMbITaHNIO

11.3.1 Ha oTMeTKe ucnbiTaHns B BbIpaboTKe BbIPE3atT LMK FpyHTa
C NMOMOLLbI0 KOJbLA B CNeAytoLeM NopszKe:

- KOJIbLLO CMa3bIBAIOT C BHYTPEHHEl CTOPOHbI TOHKUM CI0EM Base/iMHa
WM KOHCUCTEHTHOW CMasKu;

- KO/bLO YCTaHaBNMBAOT HA BbIPOBHEHHYIO U 3a4MLLEHHYIO TOpU-
30HTaNbHYIO MOBEPXHOCTL FPyHTa B 3apaHee HaMeyeHHOe MOJIoKEeHWe K
MOCTEMNEeHHO, He IONYCKas NMepeKocoB, BAABINBAIOT KOJbLIO BPYUHYIO UK
C MOMOLLbIO JOMKpaTa, 06pe3as rpyHT BOKPYr KOMbLa;

- MOBEPXHOCTb FPYHTa B KOJIbLIE BbIPABHWBAKOT M Ha BbIPOBHEHHYIO
MOBEPXHOCTb YK/aAbIBAIOT C/I0/ MaIOHNAKHOI0 Necka (MefKoro Uam cpea-
Hel KPYMHOCTW) TOAWMHOA | —2 CM A1 TAVHUCTBIX TPYHTOB U 3 CM —
AN KPYNHOO6/10MOYHBIX TPYHTOB

B HVKHel YacTu LienmKa MeXay Kpaem KonbLa i MOBEPXHOCTbIO MPyH-
Ta B OCHOBaHWW BbIPabOTKM OCTaBMAKOT 3a30p pasMepoM 1 —2 CM, MO
KOTOPOMY JO/DKHA MPOWATM MIOCKOCTb Cpes3a Mpy UCAbITaHWU. JTOT 3a-
30p [O/MKEH ObITb BOCCTAHOB/EH B C/lyyae ero HapyLUeHWs npu NoAro-
TOBKE K Cpesy rpyLua.

11.3.2 lMocne BbipesaHWs LeIMKa rpyHTa Ha KOMbLO YCTaHaBNMBAOT
LITamMn M MOHTWPYHOT YCTPOICTBO A1 Nepefjayn HOpManbHOW U Kaca-
TENbHOI Harpy3oK U penepHyto cuctemy c npubopamu (nporudomepa-
MW, MHAWMKATOpPaMM) ANs M3MepeHus gethopMaLynii CxaTua v cpesa Le-
NINKa rpyHTa.

11.3.3 fethopmauun Lenvka rpyHTa cnefyet onpefensTb Kak cpef-
HeapuMeTUYeCKoe MOKa3aHWii AByX MpMOOPOB, (UKCUPYIOLLMUX:

- CMeLLeHNe NPOTUBOMOIOXHbLIX CTOPOH KOJIbLia B HanpasieHnn npu-
NOXEHWS KacaTe/lbHON HarpysKy B MI0CKOCTU Cpe3a;

- 0CafKy NpPOTWBOMO/MOXHBIX CTOPOH LITaMna OT HOPMasbHOW Ha-
TPy3Ku.

11.3.4 Mocne MOHTaXKa YCTaHOBKMN W N3MEPUTENTbHON CUCTEMbI 3anu-
CblBAlOT HayasbHble MokKasaHMa NpuMGopoB (MW yCTaHaBMBAIOT Ha HY-
NeBble fieNneHuns).

11.4 TlpoBefeHVE MCMbITaHUSA MO CXEME KOHCO/IMANPOBAaHHOIO cpesa

1141 MpegsapuTesibHoe YNIOTHEHWE LiennKa rpyHTa NpoBoAAaT Hop-
MasibHbIMW fiaBNeHUAMMN P, MPU KOTOPbLIX OMpefensloT ConpoTuBaeHue
rpyHTa cpesy T.
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HopMasbHble faBneHNs nepedato! Ha LeSMK rpyHTa nocieaoBaTe/ibHo
CTYMNEeHSIMU; 3HAUYEHUs [AaBNEHUI 1 UX CTyMeHei yKasaHbl B TaO/ULE 11.1.

Tabnuuya 111

HopmanbHoe faBne-

Hue p, MMa CryneHn
[pyHTbI faBneHus Ap,
Mra
Pi h
KpynHoo6noMuHble 0.1 0,3 0,5 0,1
Meckn rpasenucTble, KPynHble U cpegHei
KPYMHOCTU MNOTHblE
FnvHbl ¢ IL* 0
Meckn aBenucTbic, KpynHble WU cpeaHein 0.1 0,2 0.3 0,05
KPYMHOCTU CpeAHel MNOTHOCTU; Menkue
NNOTHbIE W CPefHe NNOTHOCTU
Cynecu n cyrnuHkm ¢ /54S 0,5
Fnuubl ¢ 0 < /ts 0,5
Meckn rpaBenucTble, KpynHble, cpegHeir 0.1 0,15 0,2 0,025
KPYNHOCTU M MeNKue pbIX/ble; MNblieBaTble
He3aBWCUMO OT NAOTHOCTU
FnnHncTble yHTH 1L > 0.5
OpraHo-mMuHepanbHble U opraHuyeckne 0.05 0,01 0.15 0.025
YHTbI
1142 Kaxkayto cTyneHb fjaBneHns Npu npessaputesisHOM YNnoTHEHUN

Heo6X0AMMO BbIJEPXMBATb HEe MeHee:

- AN KPYNHOO6I0MOYHbIX FPYHTOB U NECKOB — 5 MUH;

- BN TNIMHUCTBIX ®YHTOB — 30 MUH.

KOHeuUHy0 CTyneHb BblAEPXXMBAIOT 10 YC/IOBHOW CTabuimsaumm ge-
(hopmaLmKn cxxaTus Lenvka gyHTa.

3a KpuTepuil yCnoBHOI cTabunmsaumm geopmaumm cxatns npu-
HUMatOT NpUpaLLeHNe 0CaaKM LieNnKa, HC NpeBbILatoLLee 0,1 MM 3a Bpe-
MS, yKaszaHHOe B Tabniuue 11.2.
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Tab6bnnya 112

Bpems ycnoBHoli cTabunmsaumm
fedopmavmn, MUH

[pyHTbI
oxartus cpesa

[Meckun rpaBenncTble, KpymnHble He3aBUCUMO 30 1
OT BNI@XXHOCTW; CPeAHeil KpynHoOCTM u Men
Kne co CTeneHbl BRaXHocTn Srii 0.5
Mecku cpeaHel KPYNHOCTU U MENKMe COo cTe- 60 3
neHbto BnaxHoctn 0,5 < Sr5 1,0; nbinesa-
Tele c Sr£0,5
FnuHucTble rpyHTLl € It S 0,25
[Meckun nbineBaTble CO CTEMEHbLIO BNAXHOCTN 120 5

0,5<S,& 10
nuHucTble TpyHTHI € 0,25 < IL£ 0,75

11.4.3 B npouecce NpeasapuTeibHOrO YMIOTHEHUA LeIMKOB FPyHTa,
a TaKXe B Nepuoj 3amaumBaHus U NPy JanbHeliLeM UCMbITaHUM Heoob-
XOAMMO 3annCbiBaTb B XXyPHane UCMbITaHWiA 3HaYeHns gehopMaLnin cxa-
TUA LEeNMKOB.

OTcYeTbl MO MpMBopaM Ha KaXK4oi CTYNeHW Harpy>eHus cnegyet
NpOn3BOAUTL:

- MU UCMbITAHUAX KPYNHOOONOMOYHBIX FPYHTOB U MECKOB — Ha
MPOMEXYTOUHbIX CTYMEHAX AaB/EHUS B HaYase W KOHLE CTYNeHn W Ha
KOHEYHOW CTyneHW [aBNeHWs yepe3 10 MWUH B TeYEHWEe MepBOro nony-
yaca v yepes 15 MWH B TeyeHWe BTOPOro rosydaca, fanee yepes 30 MUH
[0 YCNOBHOW cTabunmsaumn fedopMaumm rpyHTa;

- NPV UCMbITAHUAX TNIMHUCTBIX PYHTOB — Ha MPOMEXYTOUHBIX CTY-
NeHAX faBNeHNA Yepe3 10 MUH U Ha KOHEYHOW CTYNeHN Yepe3 Kaxiple
15 MunH B TeyeHune nepsBoro yaca v 30 MUH B TeYeHWe BTOPOro yaca U
Janee yepes 1 Y A0 YCMOBHOW cTabunmsauuy geopmaumn gyHTa

11.4.4 Tlocne npeABapuTeNibHOrO YMAOTHEHMA TPyHTa M BOCCTa-
HOB/eHUA 3a3opa (11.3.1) NPoM3BOAAT Cpe3 Lenimka pyHTa Npu CTyneH-
4aToOM WK NNaBHOM YBENUYEHUW KacaTellbHOW Hadys3Ku.

Mpy nepegaye KacaTeNbHON Harpysky CTYMEHSMW WX 3HAYEHWS HC
[O/MKHbI MPeBbILWAaTh 10 % 3HaYeHWS HOPManbHOM Haty3KKM, Npu KOTo-
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poil NPOmn3BOAAT Cpe3. Ha KaxXAOoi CTYyMeHW Harpy>eHus 3anucbiBaloT
nokKasaHus nNpMeopoB ANa U3MepeHns dedopmalnii cpesa Yepes Kekaple
2 MWH 10 ee YCNOBHOI cTabunnsaumu.

3a KpuTepuii YCNoBHOI cTabunmsaumm gedhopmaumini cpesa NpuHu-
MaloT npupalieHvne nepeMelLeHns Kosbla B MAOCKOCTW cpe3a, HC
MpeBbILLAOLLIEE 0,1 MM 3a BPeMS, yKa3aHHOe B Tabnumue 11.2

Mpy HenpepbiBHO BO3pacTaloLLell KacaTeNlbHON Harpyske CKOPOCTb
cpesa Jo/MKHa 6biTb MOCTOSAHHOM U COOTBETCTBOBATb YKa3aHHOM B Tab-
nvue 11.3.

Jedopmauun cpesa PUKCUPYIOT He pexe, Yem yepes 2 MUH.

Tabnuuya 113

[pyHTbI CKOpOCTb cpe3a, MM/MUH
Meckn ~0.5
Cynecu 501
CyYrnnHKn £ 0,05
el ¢ £30 % £0,02
FnnHel ¢ > 30 % 50.1

MpumeyaHne —Ipn UCMbITAHWAX C NOCTOSHHOM CKOPOCTbIO Cpe3a CneayeT npu-
MeH)Mb NPUBOPsI C aBTOMATUYECKOI 3aMUChI0 Pe3y/IbTATOB UCTIbITaHWIA.

11.4.5 VicnbiTaHWe cnegyet cumTaTtb 3aKOHYEHHbLIM, €Civ Npu npu-
NOXEHUW 0YepeHOMN CTYMNEHN KacaTeNbHON Harpy3kn NpouCXoamUT MrHO-
BEHHbI cpe3 (CPbIB) OfHOW YacTW rPyHTa MO OTHOLLUEHWIO K APYTOW nm
o6wwas gehopmayms cpesa npesbicUT 50 MM.

Mpu npoBegeHUM cpesa C MOCTOAAHHOM CKOPOCTLIO 3a OKOHYaHue
UCMNbITaHWIA NPUHUMAKOT MOMEHT, KOrja KacaTeflbHas Harpyska foCTur-
HeT MaKCHMaslbHOro 3HayeHUW, Moc/e Yero HabnAaeTCs HEKOTOpPOe ee
CHVXXEHMWe, UK YCTaAHOBNEHO NOCTOAHCTBO 3HaYeHUs Aehopmauun cpe-
33, uan ecnu oblee 3HaveHwe gedopmauun cpesa NpesbicMT 50 MM.
lMocre OKOHYaHWSA WCMbITAaHWA LESIMKU TPYHTa CNefyeT pasrpysutb u
oTo6paTh 13 30HbI Cpe3a fjBe Npobbl rPyHTa AN ONpefefieHns BaaxKHOC-
™.

11.4.6 Ana vcnblTaHWA TAUHUCTBIX FPYHTOB B YC/IOBUAX MOSIHOMO
BOJ,0HACBILLEHNS HEO6XO0AMMO 3aMOUNTb LIESINKN (PYHTOB.
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3amaumBaHve JO/MKHO NPOM3BOAWTLCA NOCNE 3aBepLUeHns paboT no
MOArOTOBKE LEIMKOB K MCMbITAHUAM U MOHTaXa YCTaHOBKM. Ha no-
BEPXHOCTb 326051 BbIpabOTKM CNeAyeT YN0XKUTb COW necka (Meikoro uim
CpefHei KpymHOCTM) TOMLLMHOI He MeHee 5 cwm.

3amauvBaHue cnegyeT Npou3BOAWTL (DYHTOBOIA BOZOW C MecTa WC-
MbITaHWA UM NMUTLEBON BOAOI paccpeA0TOUYEHHO CTPyeld, MogaBaemoii
Ha 3a60li BbIpaboTKM BbIcOTa CNoA BOAbI Haf HVDKHEN YacTbio KoMbLa
JOo/MKHa 6bITb 10— 15 cm.

Mocne 3aBepLUeHWs 3aMauMBaHWs BOAA W3 BbIPabOTKM [LOMKHA ObiTb
OTKayaHa, Mocre Yero NpoBOAAT WUCMbITaHWe Ha Cpes.

Bpemsi HaCbILLEHUS TPyHTa BOLOM LO/MKHO ObiTb HE MEHee, 4:

12 —[iNf NeCKOB;

24 —* cynecei;

36 — * CYI/IMHKOB;

72 —>» [NWH.

KonuyecTBo Bofpl, UCMOMb3yeMON AN 3amayuBaHus (3a BbIYETOM
0TKauMBaeMoW 13 BbIpabOTKM BOMbI MOC/E 3aBEPLUEHUS 3amMaunBaHus),
Heo6Xx0aMMO (PUKCMPOBATL B XXYpHane MUCnbITaHWiA.

Mocne nNpoBefeHWst UCNbITaHUIA U AEMOHTaXa YCTaHOBKU OTOMpatoT
npobbl yHTa M3 30HbI Cpe3a 419 OnpefeNieHns BNaXXHOCTU U CTeMNeHu
HOJOHacbILWeHus. 'enn cTeneHb BOLOHACHILLEHNS (DYHTa OKaXKETCS MeHb-
LLie, YeM MPeayCMOTPEHO 3alaHneM, TO UCMbITaHWe CeayeT NOBTOPUTL C
YBEIMYEHVEM BPEMEHU 3aMaynBaHus.

1147 B npouecce ucnbiTaHMA BeAyT XYpHas, (hopmMa KOTOporo npu-
BefieHa B NMpuioXxeHun b.

11.5 T[poBefeHWe ncnbITaHNUA MO CXEME HEKOHCO/IMAMPOBAHHOTO Cpesa

1151 Ha uenuk rpyLua nepefaroT cpasy B Of4HY CTyMNneHb HOpMasibHble
[aBneHus p, Npy KoTopbix 6ydy! Mpou3BOAMTL CPe3 LennKoB (yHTa.
3HayeHus p yKas3aHbl BTabnuue 114

Ta6bnuuya 114

[PYHTHI HopmanbHoe fasneHvie P, Mra
FNUHUCTBIE U OpraHo-MUHepanbHble
FPYHTbI C NOKa3aTeneM TEeKy4ecTu:

IL<05 0,1;0,15; 0,2
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OKoHuyaHue Tabanybl 11.4

pyHTbI HopmanbHoe fasneHune p, MlMa
05S/*< 10 0,05; 0,1; 0,15
/**1.0 0,025; 0,075; 0,125

Ecnu npu aTux 3HaueHusx 6ydeT NPOUCXOAMTL BblfaBNVBaHUE TPYH-
Ta B 3a30p MeX[y KO/bLOM ¥ MOBEPXHOCTHIO BbIPabOTKM, TO UCMNbITaHNE
Heo6x0AMMO MOBTOPUTL Ha APYrUX LeNKax Npyu MEeHbLUMX 3HAYEHUsX
[aBneHuni.

11.5.2 Cpasy nocne nepefaym HOPMasbHOM Harpysku MpoOu3BOAST
Cpe3 Lenunka rpyHTa Hc 60nee Yem 3a 5 MUH C MOMEHTA NPUIOXKEHUA
HOPMabHON Harpysku.

Mpu nepegadye KacaTenbHOW HAarpy3ku CTYMEHAMW WX 3HAYEHWS He
[OMKHbI MpeBbIWaTh 10 % 3HAYeHWA HOPManbHOW Harpysku, Npu Ko-
Topoii npoun3eogdAT cpes (11.5.1),  NpuNoXeHWe CTyMeHeR JO/MKHO che-
[oBatb yepes kaxable 15—30 c.

Mpu nepegaye HeMpepbIBHO BO3PacTatoLLel KacaTeNlbHOM Harpysku
CKOpPOCTb Cpe3a MPUHUMAOT B UHTepBase 5—20 MM/MWK Tak, 4TOObI
Cpe3 Npou3oLLen B Te4eHMe YKa3aHHOro BPEMEHM.

11.5.3 MOMEHT OKOHYaHWS MUCMNbITAHMS YCTaHaB/INBAKOT B COOTBETCT-
BUM C yKasaHuamu 11.4.5. 10 OKOHYaHUWN UCMbITaHUA cnefyeT 3aduk-
CUPOBATb MaKCUMa/IbHYIO KacaTeNbHYH Harpysky B NPOLECcce UCMbITaHWA
M MPOU3BECTM onepauun, npesycmMoTpeHHble 11.4.5.

11.6 [poBegeHWe UCMIbITAHMA MO CrieLynasibHO NOAroTOB/IEHHbIM
NMOBEPXHOCTSAM (CMOCO6 «MlaLleK») M METOAOM MOBTOPHOIO cpesa

1161 Mpu nNpoBefieHUK MCMbITAHWIA N0 CNOCO6Y «nnallek» Heob-
XOAMMO NPOM3BECTU MOLFOTOBKY rPyHTa B NAOCKOCTW Cpesa B Cnegy-
toLeli nocnefoBaTeNlbHOCTL:

- MOC/Ie UCMbITAHMA Ha CPe3 LefIMKa rpyHTa NPUPOAHOro CI0XKeHUA
yCTaHOBKa [l0/KHa OblTb YaCTUYHO LeMOHTMPOBaHa (KPOMe aHKEPHOro
YCTPOICTBA);

- Ue/IMK TFpyHTa B KOJbLie CnedyeT MepeBepHYTb CPe3aHHON Mo-
BEPXHOCTbIO BBEPX;
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- NOBEPXHOCTb Cpe3a 0/MKHa 6bITb 3aUMLLEHA U BbIDOBHEHA 3aN04/1MLO
C KpasMun KoJblia;

*B BbIpabOTKe CreflyeT 3a4MCTUTb NOBEPXHOCTb FPYHTA W BbIPOBHATb
B Mpefenax naowaau, gmameTp kotopoii Ha 20 — 30 cM JO/KEeH NPEBbI-
LaTh AviameTp Kosblia.

11.6.2 B cnyyae uUCMbITaHWsA € NpefBapuTeNbHbIM 3aMadnBaHeEM QYHT
B KOJIbLle U Ha 3a4uLLEHHON MOBEPXHOCTU BbIPabOTKM 3aMaynBaioT 0
33JaHHOr0 3HaYeHNs BNaXHOCTU.

11.6.3 lNocne 3aBeplUeHUs NOArOTOBKU (hyHTa B MAOCKOCTM Cpesa
LenvK QyHTa cnefyeTt CHOBA MEpPeBEPHYTH M YCTaHOBUTL Ha 3a4MLLEH-
HYI0 NOBEPXHOCTb BbIPAbOTKY.

[Janee cnefyeT NOAHATbL KOMbLO BBEpPX Ha 5— 10 MM 411 06pa3oBaHus
B M/I0CKOCTY Cpe3a 3a30pa MeXAy KO/bLOM W MOBEPXHOCTbIO (hYHTa Bbl-
paboTKW, CMOHTUPOBATL YCTAHOBKY B LIE/IOM W NMPOBOANTL UCMbITaHMe.

11.6.4 WcnbiTaHne cnedyet Mpoaos/kaTb A0 TeX Mop. Noka con-
POTMB/IEHNE CPE3Y T HC AOCTUTHET MOCTOSHHOIO 3HAYEHWS.

11.6.5 MNpwn NpoBeAeHMM UCMbITAHUIA MO CMNOCOBY MOBTOPHOrO cpesa
creumanbHas noAroToBka MyHTa B MAOCKOCTU Cpe3a HC TpebyeTcs.

Mocne 3aBepLUeHUst cpe3a LeNnKa NpupogHOro COXKEHUSA YCTaHOBKY
4aCTUYHO [EMOHTUPYIOT, faBNeHne B JOMKPaTaX CHUXAIOT O HYNS, CHU-
MatoT NPOr1boMepbl, PErMcTpupytoLLye BepTUKaibHble fedopmauymn Mo-
Ka3aHMA ropu3oHTaNIbHbIX HPOrMOGOMEPOB OCTAIOTCH HEM3MEHHbIMU, T. C.
(DMKCUPYIOT fethopmauun CABura, nosyyeHHble Npu UCNbITaHUK Liennka.

11.6.6 B nepeaHeli YacTu CABMHYTOrO LieSIMKa YCTaHaBNMBAOT yrnop
[N18 BO3BpaTa LenMKa WM rmapooMKpaT, onuparowuiica Yepes noaknaa-
HYI0 NIMTY B CTeHY BblpaboTku. Co3fasas B/OMKpaTe as/ieHune, nepeme-
AT CABUHYTbIA LieNIMK B UCXO4HOE MOMIOXKEHME, KOTOPOe OH 3aHUMan
[0 Havana cagura. Mpu JOCTVXKEHUW LENVKOM MCXOLHOrO MOJOXKeEHUs
nporn6omepbl, (UKCMPYHOLME FTOPU3OHTa/IbHbIE AedOpMaLLMm, MOKaXKYT
HyneBble 3HaYeHnA.

11.6.7 JomKpart 1 ynop 4TS BO3Bpara Le/ivKa CHUMaKT N BHOBb MOH-
TUPYIOT YCTaHOBKY. pOM3BOAAT CABWT LieIMKa N0 paHee Cpe3aHHol no-
BEPXHOCTM B COOTBETCTBUM C TpeboBaHuaMu 11.4.

11.7 O6paboTka pe3ynbLTaToB

1171 Mo M3MepeHHbIM B MPOLECCe UCMbITAHWIA 3HAYEHUAM HOP-
Ma/lbHOW W KacaTenbHON Hagy30K BbIYMCAAKOT KacaTe/lbHble W HOp-
MasibHble HanpsXkeHusi rno, MTlla, no gopmynam:
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t =R (11.2); 0 =-P. (11.2)

roe Qu P — COOTBETCTBEHHO KacaTeflbHas M HOpMasibHas Harpysku K
NIOCKOCTH cpesa, KH;
A — nnowajb cpesa, CM2

Mo M3MepeHHbIM B MPOLLECCe MUCMbITaHWU 3HaUYeHNAM aetopMmauuii
cpesa JU, COOTBETCTBYHOLMM Pa3INYHbIM HANPSHKEHUAM T, CTPOST rpa-
(urK 3asucumoctn T=/(g/) (cm. npunoxexue ).

3a coMpoTMB/IEHME TPYHTA MPUHMMAKOT MaKCUMa/lbHOe 3Ha4YeHue T,
nosy4veHHoe no rpaguky x=/ (J1/) npu 3HayeHUax gedopmaunii [/, He
npesblwakowmx 50 Mv

11.7.2 Yron BHYTPEHHEro TPEHUA LPU YAENbHOE CUernieHne ¢ onpe-
faensT no rpaguky T/ (p) (cm. npunoxkeHue J1), NOCTPOEHHOMY MO
pesynbTaTaM HC MeHee YeM Tpex UCMbITaHWi LennkoB rpyHTa (11.1.3).

3HaueHue C onpegensoT Kak O0TPe30K, O0TCeKaeMblii OCPCAHAOLLEH
npsmoi rpagmka, NPOBeAEHHON METOAOM HAaUMEHbLLUMX KBaapaToB WMu
rpamyeckMum MeTOLOM, Ha OCU OpAMHAT, a tgy — KakK yrosn HaknoHa
3Tol NpsAMON K ocu abeumcc.

11.7.3 Mo rpaduky T “ /(/») NpOBOAAT KOHTPO/b UCNbITaHWiA. TMpw
pa3bpoce OMbITHLIX AaHHbLIX OTHOCUTENbHO OCPeAHSIOLICA NpsAMOiA 60-
nee Yem Ha 30 % cpefHero 3Ha4eHWs T pe3ynbTaTbl UCMbITAHWIA NPU3Ha-
0T Hey[,0B/IETBOPUTENIbHLIMU WU UCMbITAHWUS NOBTOPSHOT.

12 MeToAbl BpalLlaTenbHOro, NocTynaTe/ibHOro
N KONbLUEBOIO cpesoB

12.1 CyLHOCTb METOA0B

12.1.1 WcnbiTaHns dyHTa BpawlaTeibHbIM, MOCTYNaTeNbHbIM U KOJb-
LIeBbIM Cpe3amu NPOBOAAT f/19 OMpPeAeNneHna Crefyowmx XapakTepucTnk
MPOYHOCTU: COMPOTMBIIEHNA TPYHTA CPE3y T, Yr/ia BHYTPEHHErO TPEHUA
YAENbHOr0 CLENeHNs € WU OLEHKU MPOCTPAHCTBEHHOW W3MEHUYMBOCTU
NPOYHOCTN (PYHTOB ANA MECKOB, [MIMHUCTLIX, OPraHo-MUHEPANIbHbIX U
OpraHNYyecKnx (YHTOB, B TOM YKC/ie C KPYMHOOG/OMOYHLIMW BKtO-
YyeHuAMU pamepammn 2 — 10 MM B KonuyecTse He 6onee 15 % no macce.

YcnoBms NpYMeHeHUs MeTOAO0B NpuBefeHbl B Tabnmue 12.1.
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12.1.2 XapaKTepuCTUKM OMpefenstoT No pesynbTaTaM WCMbITaHWIA
rpyHTa B CKBaXWMHaX W B MaccuBe B/aBMBAIOLMMU U KacaTe/lbHbIMM
Harpyskamu, nepefjaBaeMbIMy Ha FPYHT Yepe3 KOMOHHY LITaHr 1 pabo-
Ynii HaKOHEYHWK PAa3NNYHON KOHCTPYKLMM B 3aBUCMMOCTM OT crnocoba
repefayn CpesaloLLero ycunus.

12.1.3 WNcnbiTaHe BpallaTesibHbIM CPe3oM MPOBOAAT B YC/NOBUAX
NPaKTUYECKOro OTCYTCTBUSA [PEHMPOBAHUA MyTeM MNPUIOXKEHWA Topu-
30HTa/IbHOW KacaTeflbHOW Harpysku v CMeLLeHus rpyHTa no LuinHapu-
YecKoi MOBEPXHOCTW, 06pa3yemoii BpalleHVWeM KpblbYaTKWU HUKe 3a-
609 CKBaXXWHbI UM B MaccuBe.

VcnbiTaHne nocTynaTenbHbIM CPe30oM MpefBapuTeNibHO YMNOTHeH-
HOrO WM HEYMNJIOTHEHHOrO HOPMa/bHbIM JaBleHWEM TPYHTa MPOBOAAT
nyTem NPUNOXKEHUS BEPTUKANbHON KacaTeflbHOM Harpysku 1 CMeLLeHNs
rpyHTa no 60K0BOI NOBEPXHOCTU, 06pa3yemMOii B CKBXKUHE BEPTUKA/IbHbIM
nepemelleHMeM paboyero HaKOHEYHMKa C NOMNepeyHbIMU N0MacTAMM.

VcnbiTaHVe KosMbLEeBbIM CPe30M NpefBapuTe/IbHO YMI0THEHHOMO UK
Heyrnn0THEHHOI0 HOPMa/IbHbIM [JaB/IeHWEeM FPYHTa MPOBOAAT MyTeM Mpu-
NOXEHWS TOPU3OHTAIbHO KacaTeNbHOM Harpysku v CMeLLeHus rpyHTa
no LWAMHAPUYECKON MOBEPXHOCTW, 00pa3yemoii B CKBaXXWMHE BpaLLeHu-
em paboyero HakKOHeYHMKa C NPOLO/bHBIMU NOMACTAMY.

12.1.4 NcnblTaHUA NocTynaTeflbHbIM W KO/bLEBbIM Cpe3aMun NnpoBo-
[AT N0 CnefiytowmM cxemMam:

- KOHCONNAMPOBAHHbIVi Cpe3s — [i19 OMNpefeneHns XapakTepucTuk
NMPOYHOCTMN MECKOB CPEAHEN MMOTHOCTU U PbIX/IbIX MOBNXKHBIX N BNaX-
HbIX, aTaKXe FMYHUCTBIX M OPraHo-MUHepasibHbIX FPYHTOB C NMOKa3aTenem
Tekyyectn 0 <ILs 0,75 B cTaBUNN3MPOBAHHOM COCTOSHWUW;

- HEKOHCO/IMANPOBAHHbIN Cpe3 —Ans OnpefeNieHns XapakTepucTmk
NPOYHOCTY BOLOHACILEHHbIX FIMHUCTBLIX rpyHTOB (57,85) € nokasa-
Tenem Tekydectu |, >0,50 B nectabnin3MpoBaHHOM COCTOSHUN.

12.2 MeTop BpaLLaTeNLHOIO cpesa
12.2.1 O6opyaosaHWe 1 npubopb!

12.2.1.1 11COCTaB YCTAaHOBKM O/14 UCMbITaHUA TPyHTa BpallaTeibHbIM

CPe30M [I0/DKHbI BXOAUT:
- paboymin HaKOHeYHMK ¢ nonacTaMK (KpblibYaTKa);
- WTaHrK;
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- YCTPOIACTBa /19 CO3AaHNS N M3MEPEHUSA KPYTALLEro MOMEHTa;

- YCTPOICTBO 415 BAABAMBAHUSA KPbINbYaTKW B FPYHT.

[ONs ncnblTaHUs rpyHTa B MaccuBe YCTAHOBKY LOMNO/HSAOT YCTPOACT-
BOM /19 OTK/IIOYEHMNA KPbIIbYATKM OT LUTAHT, MO3BONSAOLMM U3MEPATh
TPEHMWE LUTaHT O FPYHT NPY HEMOABMXHON KpbliibyaTke.

12.2.1.2 KOHCTpYKLMS YCTaHOBKM [O/MKHA 06ecrneymsars:

- BAB/MBaHME KPbINbYaTKN B (DYHT HWXKe 3a00S OMbITHON CKBa-
XVHbI WX B MacCuB U (IMKcaLmio ee Ha 3aJaHHON rnyouHe;

* nepefady KpyTALEro MOMEHTa Ha KpblibyaTky;

- rpafyvpoBKy YCTPOACTBa ANA U3MEPEHUS KPYTALLEr0 MOMEHTa;

- (DMKCUpOBaHMWe LUTaHT Ha 3afjaHHOI rNy6uHe, WCKKYaloLLiee ca-
MOMPOU3BO/IbHOE BEPTUKANIbHOE W FOPU3OHTA/IbHOE NepeMeLLeHns WTaHr
N KPbIIbYaTKY.

12.2.1.3 Y CTaHOBKM JOMKHbI UMETb TEXHUYECKUIA NacnopT, UHCTPYK-
LMI0 MO 3KCnnyaTauuu u rpagyvnpoBoyHyto Tabnuly npesnpuaTus—us-
rOTOBUTENS U3MEPUTENBHOIO YCTPOCTBA.

12.2.1.4 TToBEPKM M3MEPUTENLHOIO YCTPOICTBA HEOOXOANMO BbINOMHAThL
npy NOMYYeHUW ero ¢ NPeANpUATUA 1 Nepes BbIe3LOM Ha nonesble pabo-
Thl, HO HC peXke OfHOro pasa B 3 Mecqla, a TakXke Mocne BbIABMEHUA U
YCTPaHeHNs HEeUCMPaBHOCTEW WM3MEPUTENIbHOTO YCTPONCTBA UM 3aMeHbl
ero fetaneid. Pe3ynbTaTbl NOBEPOK CMedyeT 0™MOPMAATL akTamu.

12.2.1.5 Mepuogmnyeck HeO6X0AUMO NPOBEPSTb NPSMOMHEAHOCTb
LUTAHT NyTeM UX COOPKM B 3BEHbS /IMHOM 3 M Ha POBHOI MOBEPXHOCTY.
OTKNOHEHVE 3BEHbEB LUTAHT OT NPAMOI IMHUWN HC SO/DKHO NPEBbILLATH
3 MM B Nt060I NAOCKOCTW MO BCel /IMHE NPOBEPSAeMOoro 3seHa. Conps-
YKEHWS 3BEHbEB LUTAHITaKXXe JOMKHbI 06ecneynBaTb NPAMOIMHERHOCTb.

12.2.1.6 B 3aBMCUMOCTW OT BMAA U COCTOAHWUA TPYHTa UCMONL3YIOT
criefiytoLime TUMbl KPbIbYaTKK (NpunoxeHve M):

- TMN 1 —npW MCMbITAHWAX MUHUCTBIX (yHTOB ¢ 0,5 < 1L <0,75,
OpraHo-MviHepasbHbIX (YHTOB, B TOM 4uCie C KPYMNHOOBAOMOYHbLIMM
BK/OYeHNAMN pa3vepamn 2 — 10 MM B Konmyectse meHee 15 % no
macce;

- Tun Il - nNpW McnbITaHUAX FUHUCTBIX (YHTOB ¢ ILZ 1, opraHo-
MWUHepasibHbIX, B TOM YMC/E C KPYMHOO6/10MOYHBIMU BK/ITHOUEHUAMM pas-
mepoMm 6onee 10 MM B Konuyectse MeHee 15 % no macce;

- T1n W — npu “cnbITaHWAX FAVHACTBIX GyHTOB ¢ IL> 1, opraHo-
MUHEepasbHbIX U OpraHnyecknx yHToB (6e3 KpYNMHOO6/10MOUHBIX BK/IHO-
YeHMWiA).
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12.2.1.7 YCTpPOICTBO AN M3MEPEHNS KPYTALLEr0 MOMEHTa LO/DKHO
6bITb NporpagynposaHo 1o pesynbTatam rpagyvMpoBKU COCTaBASAIOT rpa-
uk (Tabnuyy) 3aBUCUMMOCTM KpyTALero momeHta M, kH c¢m, oT no-
KasaHWil 13MepuTenbHOro ycTpoicTea N, CM. M BbIYMCAAKOT MOCTOSH-
HYIO XapakTepucTUKY M3MepuTeNbHOro ycTpoicTea n, kH, no gopmyne
M

rl_
nr (223

12.2.2 TloAroToBKa K UCMbITaHWO

12.2.2.1 Mpy ucnbiITaHUW TPyHTA B CKBaXXWHE MPOXOAKY OMbITHON
CKBaXKWHbI OCYLLECTBASAIOT C YHUETOM YKasaHuii 4.4,

3a60i1 ONbITHON CKBAXXMHbI AOMHKEH ObITb pacrnonoxeH Ha 0,4 —0,5 M
BblLLUE OTMETKUN UCMbITAHWUS TPyHTA.

12.2.2.2 CobpaHHY KONOHHY LUTaHre KpblbYaTKOl 06LLER AIMHOM
Ha 0 ,8—1,2 M 60MbLUe rNy6UHbI OTMETKW UCTMbITAHUA (DYHTA BepTUKasb-
HO (N0 OTBECY) ONYCKAlOT B CKBXWHY W NNaBHO B/aBMMBAKOT B IPYHT,
3arnyonsas KpblibyaTKy 40 OTMETKMU UCMbITaHUS.

12.2.2.3 IMpy UCNbITAHUN TPYHTA B MacCyBe KPblNbYaTKy BAAB/IMBAOT
B ()YHT, MPUMEHASA B Cy4Yae HeoOX0AMMOCTU pblyaru, JOMKpaTbl Wan
cneumanbHble YCTPOICTBA, MOCTEMEHHO HapaliyBas KOMIOHHY LUTAHT.

12.2.2.4 Tlocne NOrpy>XeHust BePX KOMOHHbI LUTAHT COEAMHAOT C ro-
NOBKOI yCTPOCTBa AN CO34aHMS Y U3MEPEHUA KPYTALLEro MOMeHTa U
3anucbiBalOT HayasbHble NMOKasaHMS NprMBopoB.

12.2.3 TNposefeHve vCMbITaHusA

12.2.3.1 C nomoLbto YCTPOACTBA A8 CO34aHNS KPYTALLEr0 MOMEHTA
BPaLLatoT KOJIOHHY LUTAHT C KPbI/IbYaTKOA C Yr/10BOM CKOPOCTbIO 0,2 —
0,3 dhag/c. Mo mepe BpaleHMs 3anUCbIBAOT NOKasaHUM NPMOOPOB A/
N3MepPEeHUs KPYTALLEro MOMeHTa 0 LOCTUXEHNS MaKCUMabHOro noka-
3aHus JIrM, COOTBETCTBYHOLLErO MaKCMMa/lbHOMY 3HAYEHWIO KPYTALLErO
MOMeHTa .

12.2.3.2 [lanee npofo/mKalT BpalleHWe C Yr0BOi CKOPOCTbH 2—
3 rpag/c 4O YCNOBHOM CTabMnM3auMM 3HAYEHWIA KPYTALLErO MOMEHTA,
[JOCTUraemMoit 3a 2—3 MoJIHbIX 060pOTa LUTAHTU, U 3anuCbIBAlOT YCTaHO-
BUBLUeeCs nonoxeHue /V”, COOTBETCTBYIOLLEE YCTaHOBMBLLIEMYCS 3Ha-
YEHUIO KpyTALero MmomeHTa Mc.
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12.2.3.3 Mpun ncnbITaHUN TPYHTA B CKBAXXMHAX MOXHO He YUYMTbIBaTb
TPEHWE LITaHT KPbIIbYATKN MO PYHTY 1 KPYTALWMUIA MOMEHT Ha Npeoso-
NeHune 3T1oro TpeHns MONPUHUMATL PaBHbLIM HYSIHO.

12.2.3.4 Tlpn uncnbITaHAM TPyHTa B Maccuee gns onpegeneHns MO
OTCOEAMHAIOT KPblIbYaTKY OT KOMIOHHbI LUTAHT W OMNpejenstoT rnokasa-
Hue n3mepuTensHoro npuéopa NO B cooTBeTCTBUM C 12.2.3.2.

12.2.3.5 VcnblTaHUA B MaccuMBe MOXHO MPOBOAUTbL f0 F1y6UHbI, rae
OTHOLLEHMe

MszMoi 05
Me
Mpy MeHbLIMX 3HAYEHUAX 3TOr0 OTHOLUEHMA WCMbITaHWe crnefyert
MPOBOANTbL B CKBaXMHE.
12.2.3.6 B npouecce vcnbITaHUA BeayT XXypHas, ¢opma KOTOporo
npviBefieHa B NpUNoXxeHun b.

12.2.4 ObpaboTka pe3ynbTaToB

12.2.4.1 Tlo AaHHbIM WCMbITAHUI BbIYUCAAOT KPYTALLME MOMEHTHI
K un K no ¢opmynam:

Huw* “ " (12.2)
Mc~n N . (12.3)
MO=nNO, (12.4)
roe n — MOCTOSHHAsA M3MepUTeNbHOro yCcTpoicTea, KH, onpege-
nsiemas nNo pesysnbTaTam rpagyvpoBKu;
Nmax, N — mMakcuMa/ibHOe 1 yCTaHOBMBLLEECS MOKa3aHWs N3MepW-
TeNbHOr0 YCTPOWACTBA, CM;
NO — TMoKa3aHWe N3MepUTENbHOTO YCTPOIACTBA, XapaKTepu3y-
foLLIee TPEHWE LUTAHT O FPYHT NPUW OTK/IKOUYEHHON Kpbl/b-

yaTke, CM.
12.2.4.2 3a conpoTuBieHne rpyHTa cpesy T~ , MIla, npuHUmaroT
3Ha4eHue, onpegensemMoe no opmyne

B 02.5)

roe B — nocTofiHHas KpblinbyaTky, CM3, NpUHYMaemMas B 3aBUCMMOCTH
OT TUNa KPblNbYyaTKM Mo NpuioXxeHuo M.
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12.2.4.3 Ona TANHWUCTBLIX, OpraHo-MWHepanbHbIX U OPraHnyeckmux
rpyHToB ¢ IL > 1 B HeCcTabuinM3MpoBaHHOM COCTOSAHWUMW OMNpejensoT
yron BHYTPEHHEro TPeHUs W yaensHoe CLenneHne ¢, MpuHMmas ycros-
HO9 - omnmc- W

12.2.4.4 T10 3Ha4YeHUAM OLIEHMBAIOT XapaKTep NPOCTPAHCTBEHHOM
N3MEeHYMBOCTW MPOYHOCTU FPYHTOB B cooTBeTcTBuM ¢ TOCT 20522.

12.3 MeTof nocTynartesibHoro cpesa
12.3.1 ObopyzosaHme 1 NprbopsI

12.3.1.1 B cocTaB yCTaHOBKW ANS UCMNbITAHWUA TPYyHTa METOLOM MoC-
TynaTenbHOro cpesa AO/KHbI BXOAUT.

- pabounii HaKOHEYHWK CO LUTaMMNaMmn-10nacTaMn Uan AByMS nog-
BMXXHbIMW CPEe3HbIMW NAacTUHaMK;

- LWITAHMM (HapY>KHble N BHYTPEHHUE U HAPY>KHbIE U BHYTPEHHWE C
BHYTPEHHUMMW CTEPXKHAMMN);

- YCTPOIACTBO /11 CO34aHUA 1 N3MEPEHNS HOPMa/bHO aBNeHNs K
NNOCKOCTK cpe3a PyHTa;

- YCTPOWCTBO A4NA CO3AaHMS U M3MEPEHMUsT KacaTe/lbHOW Hady3Ku;

- YCTPOWCTBa ANs 3MepeHus aehopmanmnin cxxaTnsa n cpesa hyHTa u
NpVKNagbiBaeMoi Hay3Ku.

12.3.1.2 KOHCTpYKUMSA YCTaHOBKU [O/MKHA 06ecneynBaTh:

- noyxeHne paboyero HaKOHEUYHMKa B (DYHT HUXKe 32605 CKBaXU-
Hbl U B MaccuB;

- (bMKCMpOBaHMe LWTaHr Ha 3aaHHON rnybuHe, UCKKOYatoLLee nepe-
[laqy HOPMa/IbHOr0 [1aB/IEHNSA Ha LITaMMNbl-10MacTy;

- nepefavy n U3MepeHNe HOpManbHOK PaBHOMEPHOrO AaBNeHUs Ha
pacnopHbIii LWTamm,;

- nepejayy 1 M3MepeHue CTyrneH4YaTol WA HempepbIBHO BO3pacTato-
el cpe3aloLLeil Harpy3kn Ha LUTaMMbl-N0MacT U Cpe3Hble NAacTVHBbI;

- (hagymnpoBKY M3MepUTENbHbIX YCTPOWCTB.

OcCHOBHble NapameTpbl YCTAHOBKW MpPWBEAEHbLI B MPUIoXKeHUN 1.

12. 3.1.3 TIpAMONNHEAHOCTb LWTAHT HapYXHbIX N BHYTPEHHUX CTep-
XKHel NpoBepsoT no 12.2.1.5.

12.3.2 TloaroTosKa K WCMbITaH1o

12321 Mpn ucnbiTaHUM (PYHTA B CKBXMHE MPOXOAKY CKBaXKUHbI
OCYLLLeCTBNAIOT C yyeTom 4.4.
50



rOCT 20276-9»

3a60i1 ONbITHOV CKBXXMHbI, NPefHa3HAYeHHOM AN UCTbITaHWA FpyHTa
B €e CTEHKaXx, JO/MKEH BblTb HA 1—2 M HVKE OTMETKM UCMbITAHUA.

B cnyyae ncnbiTaHUs rpyHTa HUXke 3a605 CKBaXXMHbI OTMeTKa 3a605
[0/KHA 6bITb HA 1 M BbILLIE OTMETKM WCMbITAHUS.

12.3.2.2 Tpoun3BoaAT onepauun B COOTBETCTBUM C TpeboBaHMAMYU
12222, 12.2.23.

12.3.2.3 TMpoBepsatoT NOABMKHOCTb LUTaMMOB-/10MacTel N CPE3HbIX
nnacTuH. OHW LO/DKHBI NepeMeLLaTbes N1erko, nNnaBHo, 6e3 pPbiBKOB.

12.3.2.4 TIpn “cNbITaHUWN TPYHTA B CTEHKAX CKBaXKWMHbI BbIMNOMHAIOT
NPOQUINPOBaHME 3TUX CTEHOK Ha OTMETKE UCMbITaHUA ABYX—YeTbIpex-
KpaTHbIM MOALEMOM U BAaBMMBaHMEM (PacXOfAKoi) pabouero HakoHeu-
HukKa Ha BbicoTe 0,4 — 0,5 m. TMocne pacxogku paboynii HaKOHEYHWK
[O/DKEH NepemMeLLaTbes B npedenax npouinpoBaHHONO yyacTka CKBa-
XWHBI C MUHUMA/IbHLIM TPEHUEM O TPYHT.

12.3.2.5 IMpwv MCMbITaHWAX FPYHTa HYXKe 32605 CKBaXXUHbI UK B Mac-
CVBE BbIMOMHAKT PACXOKY CPE3HbIX NMACTVH MyTeM ABYX—UYeTblpexkKpar-
HOr0 MX MaKCUManbHOro Mofgbema ¥ OnycKaHusa C MOMOLLbIO Harpy3ou-
HOrO pblyara 4yepe3 KONOHHY BHYTPEHHWX CTepXKHei. 3aTeM CpesHble
NNacTUHbLI OCTOPOXKHO MOAHMMAIOT BBEPX Ha BbLICOTY UX XOAa U peruc-
TPUPYIOT MakCcMMasibHOe COMPOTUB/IEHNE MEPeMeLLIeHMI0 CPe3HbIX maac-
TUH KOMIOHHbI BHYTPEHHWX CTEPXXHEN W TPEHME CPE3HbIX MNACTUH O TPYHT
g, KH. TMocne aToro cpesHble MAaCTUHbI BO3BpALLaOT B UCXOAHOE MOo-
NoXXeHne. MOHTUPYIOT MeXaHW3Mbl A1 CO3J4aHWA U U3MEpeHus Hop-
Ma/lbHOr O AaBMIEHNS U KacaTeNbHOl Harpysku.

12.3.2.6 YcTaHaBnmBatoT Npubopbl 418 3mepeHns gedopmaLmin rpyH-
Ta W 3anuCbIBAOT UX HaYaNbHbIE MOKa3aHusA.

12.3.3 lNpoBefgeHne ncnbiTaHna

12.3.3.1 WcnbiTaHWe rpyHTa B HEKOHCOMAMPOBAHHOM PeXume npo-
BOJAT He MEHee YeM Mpu TPex paxLlyHbIX 3HAYEHUAX HOPMasIbHOMO AaB-
NeHNA, npuBefeHHbIX B Tabnuue 11.4. HarpyxeHue rpyHTa npu 3tom
NPOu3BOAAT Cpasy B OfAHY CTYMEHb.

12.3.3.2 Mocne nepeaayn HOpManbHOW Harpysku MpousBoAAT cpes
rpyHTa 3a BpeMmsi He 60/iee 3 MUH C MOMEHTa OKOHYaHMWS MPUI0XKEHMUS
HOPMa/IbHOTO AaBfeHUs.

Mpu nepefave KacaTenbHOW Harpysku CTYNeHSAMU UX 3HAYEHUA A0-
JDKHbI COCTaBNATh 10 % 3HAYEHWNS HOPMa/IbHOM Harpysku, Npy KOTOPOW
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Npou3BOAAT CPe3; NPUNOXKeHUe CTyMNeHel A0MKHO CrejoBaTh Yepes Kax-
able 5 —15¢c.

Mpn HenpepbIBHO BO3pacTaloLLlell KacaTeNbHOW Harpyske CKOPOCTb
cpesa cfieflyeT NpUHUMaTh B UHTepBasie 2 — 5 MM/MUH Tak, 4T0bbI MC-
NbiTaHWe 6bIN0 3aKOHYEHO B TEYEHWE YKa3aHHOTO BPEMEHMN.

12.3.3.3 TMocne OKOHYaHUA UCMbITaHUA PYHT pasgyxaloT, WwTaMm-
Mbl-NOMNAacTV 1 CPesHble NNacTUHbLI BO3BPALLAOT B UCXOAHOE NONOXEeHMe,
a /10NacTHOM MPeccMoMeTP-CABUIOMED LEMOHTUPYIOT.

12.3.3.4 MNpn KOHCONMNANMPOBAHHOM PEXUME UCTbITAHUA CHavana ce-
[yeT Npou3BecTU MNpeABapuTeNlbHOE YM/IO0THEHWE (DYHTa, a 3aTeM Cpes3
rpyHTa CTYNeHYaTol 1A HenpepbiBHO BO3pacTatoLLeli KacaTenbHON Ha-
rpy3Koi.

12.3.3.5 MpepaBapuTenbHOE YNIOTHEHME (hYHTa NPOU3BOAAT NPY HOP-
MasibHbIX [aB/IeHUAX P, NPV KOTOPbIX asiee OnpeAensioT CoNpoTUBIeHmne
(hyHTa cpe3y T. 3HaYeHWs AaBfieHUA 1 CTYNEHN HarpyXXeHWs npuHUMa-
0T MO Tabnuue 12.2.

Ta6bnunua 122

HopmasibHoe

ny6uHa CTyneHn
TpyTe vonbira-  ARBIEHVE A M8 s
HUN, m Pi Pi Pi Np. MMNa
Meckn KpynHble W cpefHein kpynHoc- 0.5- 10 01 0.3 05
TN NNOTHbIE 0.1

nuHbl ¢ IL< 0 11-30 01 0,35 0.6

Mecku KpymnHble n cpeaHeit kpynHoc- 0,5-10 01 0,2 03

M CpeAHell MAOTHOCTU; Menkue

NNOTHbIE U CPefHEN NNOTHOCTK 0,05
Cynecu n cyrnmikmn ¢ !, £0,5, ram- 11-30 01 025 04

Hbl cO < ILE£0,5

Meckn cpepHeil kpynHoctn m men- 0,5-10 01 0,15 0.2

KWe pbix/ble 0.025

Meckn nbineBatble HesaBucumo ot 11-30 0.1 0.2 03 AOP=101wm

NAOTHOCTW CYMecu, CYyrinHKN 1 rnu- nfanee 0,05

Hbl ¢ IL> 0,5

OpraHo-muHepanbHble nopraHuyec- 0.5-10 0,05 0,01 0,15 0,025

KNe TPYyHThI 11-30 01 015 02 pop=01wm
nanee 0,05
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12.3.3.6 Kaxayto cTyneHb faBneHusa npu npeasapuTensHOM yn-
JIOTHEHUW BbIEPXKMBAKOT HC MEHEe, MUH:

5 — NS Neckos;

30 —AN9 TVHUCTBIX FPYHTOB.

KOHeuHyto CTyneHb BbIAePXMBAOT 40 YCI0BHOW CTabunnsaumu fe-
(hopmauuy cXartua rpyHTa.

3a kpuTepwit yCNoBHOW cTabunusauuy geopmanumn cxatus npu-
HUMAIOT NpupaLLeHve ocagku rpyHTa, He npesblllatoLlee o,! MM 3a Bpe-
MS, yKasaHHoe B Tabnmue 12.3.

Tabnuuya 123

Bpem yCIoBHOIA CTaBAM-
MpyHTBI savmm fechopviaLym, MUH
oK cpesa
IMeckn KpymnHble CO CTerneHbro BnaxkHocT 0 <S,< 0.8. 30 1
CpeaHein KpynHoCTV 1 Menkme ¢ Sri 0,5
Meckn cpeaHeld KPYMHOCTW U MeNKWE CO CTemeHbo 60 3
BnaxkHoctn 0,5 £ Sr £ 0,8; nbuneBatble ¢ Sr £0,5
Cynecn ¢ 0 £ /££ 1; cyravHku, ramHbl ¢ 0 £ 1t £ 0,25,
B TOM 4umcne 3aropdoBamHble
[Mecku nbinesarble CO CTeneHbH BiaxkHOCTN 0,5 < SrE 120 5
£os
CyranHKK, ravHbl ¢ 0,25 < IL < 0,75, B TOM uwncne
3aTOP(hOBaHHbIE
12.3.3.7 B npovecce npeaBapuTeibHOMO YNJOTHEHUA TPYHTa CnefyeT

3aMKCMpOBaTb B XXypHasie UCMbITaHWIA 3Ha4YeHne gedopmaumm oxatus
rpyHTa.

OTcueTbl MO MpubopaM Ha KaXaoi CTYMEHW Harpy>XeHus cnegyet
NPON3BOAUTL:

- MpY UCMbITAHMAX NMECKOB — Ha MPOMEXYTOYHbIX CTyneHsx A p B
Hayasie U KOHLE CTYMeHM, a Ha KOHEYHO CTYMeHN AaBNeHns P Yepes 10
MWH B TeYeHue MepBOH Monydvaca, yepe3 15 MUH B TeUYeHWe BTOPOro
nonyvaca v fanee yepe3 30 MUH A0 YC/OBHOI cTabunusauum gegpopma-
LMK TPYHTa;
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- NPV UCMBITAHUAX FIVHWUCTBIX W OPraHO-MUHEPaIbHbIX FPYHTOB —
Ha MPOMEXYTOUHbIX CTYMeHAX AasneHns Ap yepe3 10 MUH, a Ha KOHeu-
HOW CTyNeHu faBneHns p Yepes Kaxable 15 MVWH B TeYeHUe NepBoro Yaca
1 30 MWH B TeYEHVEe BTOPOro Yaca v gasee Yepe3 14 o ycnoBHol ctabu-
nusaummn feopmann rpyHTa.

12.3.38 Mpu nepegaye KacaTeNbHOW Harpy3ku CTYMEHAMW UX 3Ha4e-
HWUS He AO/KHbI NpeBbllWaTh 10 % 3HaYeHUs HOPManbHOMO AaB/eHus,
npy KOTOPOM MPOM3BOAAT Cpe3. Ha KaXAoi CTYNeHW Harpy>eHus 3anu-
CbIBaKOT MOKasaHusa NpMOOPOB 419 U3MePeHUs fedopMaLuii cpesa vepes
KaK[ble 2 MWH 10 ee YC/I0BHOIN cTabuimsayum.

3a KpuTepuin ycnoBHoOW fedopmMaum cpesa NpUHUMalOT npupate-
HWe NepemMeLLLeHNs CPe3HbIX MIaCTUH B NIOCKOCTW Cpe3a, HC MpeBblilla-
towee 0,1 MM 3a Bpems, ykasaHHoe B Tabnuue 12.3.

Mpu HenpepbiBHO BO3pacTatoLLeli KacaTeNbHOW Harpyske CKOpOCTb
cpe3a AoMkHa ObITb MOCTOSHHOW M COOTBETCTBOBAThL YKasaHHON B Tab-
nvue 124,

Ta6nuya 124

PyHTBI CKopocTb Cpesa, MW/MYH
Mecku 1,0
Cyniecn 0.5
CYIMHKN W I/VHBI 0.2
[WHBI, B TOM umcne 3aTOPIoB3HHbIE 0.1

12.3.3.9 VicnbiTaHwe cnefyer cuntaTb 3aKOHYEHHbLIM B COOTBETCTBUN
C yKasaHuamun 11.4.5.

12.3.3.10 o OKOHYaHUWM MCMbITaHUA HEOBXOAMMO 3anmucaTb Mak-
CUMasIbHOe COMPOTUB/IEHME NEPeMELLIEHMIO LLITaMMNOB-/I0NacTel npu onpe-
[eleHHOM HOPMa/IbHOM AaBNeHun Ha rpyHT (?,, KH, unm makcumansHoe
nepemMeLLeHne CPe3HbIX NNACTUH U KONOHHbI BHYTPEHHUX CTEPXHEW npu
ornpegeneHHoOM HOPMalbHOM AiaBNneHnn Ha rpyHT Qv KH. koTopoe 6bio
3a()MKCMPOBAHO B NPOLIECCE WCMbITAHMA.

12.3.3.11 B npouecce mcnbiTaHWs BedyT XypHan, hopma KOTOporo
npusefeHa B NPUNoXeHUn b.
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12.3.4 O6paboTKa pesynbTaToB

12.34.1

o gaHHbIM MCMbITaHWI BbIYNCASAIOT CONPOTUBNIEHUA TPYH-

Ta cpesy r,, MIa, npy UCNbITAHUU TPYHTA B CTEHKAX OMbITHON CKBaXM-
Hbl C MOMOLLLIO LWTaMNoB-fonacreid 1 72, MIMa, Npu UCMbITAHUM FPyHTa
HVDKe 336051 OMBITHOM CKBaXWHbI WM B MacCyBe C MOMOLLbIO MOABUX-
HbIX CPE3HbIX MMaCTUH Mo hopMmynam:

roe o,

Qi

Ar
0,95

12.34.2

0,95(0,-<?,) .

2A, (12.6)
095(C22 - )

Sar (12.7)

MaKCMMasbHOe COMPOTMB/IEHVE MEPEMELLEHUNIO LITaMMOB-
nonacTeid Mpu onpefeneHHOM HOPMa/bHOM [aBNEHNN Ha
rpyHT, KH;

MaKCMMaslbHOe COMPOTMB/IEHNE MEPEMELLEHNIO LUTAMMOB-
flonacTein n TpeHuto paboyero HakOHEYHMKa O TPYHT 06e3
HOpMasnbHOrO faBeHus, kH;

nnowazb cpesa rpyHTa WTamnoM-/10MmacTbio C MONepeYHbl-
MU 3y6bAMU, CM2,

MaKCMMasbHOe COMPOTMBAEHNE MEPEMELLEHNIO CPE3HbIX
NNacTUH M KONIOHHbI BHYTPEHHUX CTEPXXHE npu onpe-
[leNleHHOM HOpMa/ilbHOM AaBfeHUN Ha FPyHT, KH;
MaKCMManbHOe COMPOTMBMIEHWE MEPEMELLEHNIO CPe3HbIX
NNACTWH, KOMIOHHbI BHYTPEHHUX CTEPXHEN 1 TPEHUIO Cpes-
HbIX MIACTWUH O TPYHT 6€3 HOPMa/IbHOTO aBneHus, kH;
naowagb cpesa rpyHTa Cpe3Holi NAacTUHOM, CM2;

KO3 (ULMEHT, YUUTbIBAIOLLMIA CONPOTUBIEHNE TPYHTA Me-
Pef BepXHeli rpaHbto LWTamna-1omnacT U cpesHoid niacTu-
HOA.

Yron BHYTPEHHEro TpeHus ¢ 1 yAenbHOe CLenieHune ¢ onpe-

[enatoT no rpagnky, NOCTPOEHHOMY MO pe3ynibTaTamM He MeHee YeM Tpex
NCMbITaHUIA FpyHTa NOCTynaTeNbHbIM cpe3oM no 11.7.2 n 11.7.3.
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12.4 MeTo[, KONbLEBOro cpesa
12.4.1 O6opyaosaHve 1 Npubopb!

12411 B coCTaB YCTaHOBKM [/18 WUCMbITAHUN (DYHTa KOMbLEBbLIM
CPe3oM JOSIKHbI BXOAUTS:

- pabounii HaKOHEUYHMK C PacmopHbIM LITAMMOM W NPOLO/bHLIMU
nonacTamu,

- LITaHru;

- YCTPOWACTBO AN CO34aHUN U M3MEPEHNS KPYTALLEro MOMEHTa;

- YCTPOIACTBO ANSA CO3L4aHUA U M3MEPEHNS HOPMAsIbHOTO [aBleHNs;

- YCTPOWACTBA A4N1S1 M3MepeHNs aedopMauuii cxxaTns u cpesa GyHTa

12.4.1.2 KOHCTPYKLMS YCTaHOBKM JO/MKHa 06ecneunsats:

- BAA@B/VIBaHWE MPOAO/bHbIX ONAcTeli B QYHT;

- (pMKCMPOBaHMe LUTAHT Ha 3aflaHHON rny6uHe, UCKMOYatoLlee ca-
MOMpPOW3BO/IbHOE BEPTUKATbHOE MepeMeLleHre MPOoAO/bHbLIX /I0nacTei
W LWITaHT B MPOLIECCE MCMbITAHUW;

- nepejavy u M3MepeHne HOpMasibHOro PaBHOMEPHOTO [aBeHNs Ha
pacnopHbIi WTamm;

- repefady M U3MepeHue CTYMeH4yaToro WM HernpepbiBHO BO3-
pacTaroLLero KpyTALEero MOMeHTa Ha NPoAOobHbIE N0NacTu:

- TPagynpoBKY U3MEPUTENbHBIX YCTPOIACTB.

OCHOBHble MapameTpbl YCTaHOBKW MpuBeLeHbl B NPUaoXKeHun [T

12.4.1.3 TpAMONMHENHOCTb LUTAHT NpoBepsAoT no 12.2.1.5.

12.4.2 TIOAroTOBKa K MCMbITaHUIO

12.4.2.1 Mpy NPOXOAKe OMbITHOM CKBAXMHbI ClieayeT cobntoaaTh Tpe-
6oBaHnA 4.4.

12.4.2.2 TIpon3BoAAT onepaumm B COOTBETCTBUM C TpeboBaHWUAMMU
12222

12.4. 2.3 Tlocne NOrpyXeHns BepxX KOMIOHHbI LUTAHT COEfMHAIT C
rOM0BKOW YCTPOICTBA AN CO3[aHMA N U3MEPEHUSA KPYTALLEro MOMEHTA,
a pacnopHbIi WTaMn —C FOMI0BKOI YCTPOWCTBA 418 CO3f4aHNA U U3Me-
peHns HOpMasibHOrO AaBeHuns.

12.4 2.4 Ha ycTaHOBKe MOHTVPYIOT NpMbopbI AN n3mepeHus gedop-
MaLumn cxXatus v cpesa (yHTa.

12.4.2.5 PacnopHblii WTaMn Hady>KatoT CTYMeHAMU HOPMabHbIX

fasneHunii no 0,01—0,02 MTlMa f0 ero CONMPUKOCHOBEHNSA CO CTEHKaMu
CKBaXXMHbI. pn 3TOM KaXAyto CTYMNeHb faBNeHUS CO3Lal0T 38 1—2 MUH.
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MOMEHT COMPUKOCHOBEHMS PaCMOPHOrO LUTaMra Co CTEHKaMW CKBa-
WHbI YCTaHaB/MBAIOT MO MOKa3aHMAM npuGopa Ans HamepeHus Ae-
(hopmaumn okatvs rpyHTa. C y4eTOM FOPU3OHTIbHOTO MepemeLleHms
CTEHOK PacropHOro LuTamna onpeaesstoT AMAMETP CKBaXKWHbI moc/e
npeaBapuTeNibHOT0 YNAOTHeHUsS rpyHTa DO.

12.4.3 TlposefieHne nCnbITaHNA

12.4.3.1 VcnbiTaHne B KOHCOMMAMPOBAHHOM pPeXxume cnegyet npo-
BOAMTbL Mo 12.3.3.4 — 12.3.3.10.

12.4.3.2 Tlpy HEKOHCONWAMPOBAHHOM PEXMMEe WCMbITaHUA HeobXo-
OUMO nepefatb Cpasy B OLHY CTYMEHb HOPMasbHble [ABMEHUA p, Mpu
KOTOPbIX OYAET NPOU3BOAUTLCS CPE3 rPyHTa. 3HaYeHMs p cnepyet npu-
HUMaTb Mo Tabnuue 12.2.

12.4.3.3 Cpe3 (pyHTa Npu HeKOHCONUAMPOBAHHOM PEXMMe WCMbITa-
HWIA HaLNeXWUT OCYLLECTBNATbL 3a BpeMs HC 6onee 5 MWH, cunTas ¢ Mo-
MeHTa OKOHYaHWs MPUIOXKEHUS HOPManbHOrO AaBNeHuns.

Mpw nepefadve KacaTelbHON Harpy3ky CTYMeHAMU OHW [AO/DKHbI COCTaB-
NATb He Bonee 10 % HOPMasbHOIO JaB/EHUSA P, NPY KOTOPOM MPOM3BOAAT
cpes, NPUIOXeHVe CTyNeHel LOMKHO CnefoBaTh Yepe3 kakabic 15—30 c.

Mpy nepefave HenpepbIBHO BO3pacTaroLLeil KacaTeNbHOW Harpysku
CKOPOCTb cpe3a crefyeT NpuUHMMaTh B UHTepBasie 5—20 MM/MUH Tak,
4TO6bI MCMbITAHNE BbIN0 3aKOHYEHO B TEYEHME YKa3aHHOIr0 BPEMEHU.

MOMEeHT OKOHYaHWA MCMbITaHNS ycTaHasnueaoT no [1.4.5.

12.4.3.4 B npougecce UCMbITaHUA BefyT XXypHan, (opma KOTOpOro
npusefeHa B NPUIoXKeHUN b.

12.4.4 O6paboTKa pesylbTaToB

12.4.4.1 MoAaHHbIM UCMbITAHMS BbIYUCAAIOT MaKCUMa/IbHbI KpyTS-
Wwuii MoMeHT Aftax, kH cM, no opmyne (12.2).

12.4.4.2 ConpoTuBneHne (yHTa cpesy r, Mla, npu Kaxgom Hop-
Ma/IbHOM [JaBfleHWN BbIYMCAAKOT NO opmyne

|« 2Myiy
Y (12.8)
rpe D anameTp KOﬂbLI,EBOI\/'I NOBEPXHOCTK Cpe3a, CM, onpe,qenﬂemuﬁ

no copmyne
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D » Dg+2m, (12.9)
roe DO — gmameTp CKBaXKWHbI MOCe MpeBapuTenbHOro YNioTHEHUA
rpyHTa, CM;
T — paboyasd WKMpUHA 10NacTu, cM;
H — BbICOTa pacrnopHOro Lwramna.
12.4.4.3 Yron BHYTPEHHEr0 TPeHNA <Py YAenbHOe CUensieHne conpe-

[LensT no rpagmnky T = /(/>), NOCTPOEHHOMY MO pe3y/bTaTaM He MeHee
yem Tpex UCMbITaHUIA (hyHTa KOMbLEBbIM cpe3om no 11.7.2, 11.7.3.
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MPUNOXEHWE A

(cnpaBouyHoe)

CXeMbl UCMbITaHWIA FPyHTA AN ONpeaeneHus
XapaKTepUCTUK AediopMUPYeMOCTH

a — MNOCKWM LUTaMMoM B Lypde Wam AyAke; 6 — NAOCKMM LITamMnoMm B M6oc
6ypOoBOIi CKBaXMHbI; B — BMHTOBbIM LUTAMMOM HWxXe 3a6ou 6ypoBO CKBaXMHbI; I —
BVHTOBbIM LUTAMMOM M Maccwee; A — pafuaibHbIM MPECCUOMCTPOM; € — 0MaCTHbIM
MPEecCcHOMCTPOM B CTEHKE CKBXMWHbI; Y —/0MacTHbIM MPeecyoMeTpoM Hibke 3a60s by-
POBOVi CKB&XKMHbI, 3 —N10NACTHLIM NPECCMOMCTPOM B MaccyiBe; 1 — MNOCKUM AUaTOMeT-
POM; K -* CamMoTabypnBatOLLIMMCS SIONACTHBIM MPECCUOMCTPOM O CKBaXUHE; 1 —CamMOM-
6ypUHAIOLLMMCS 0NacTHLIM MPEeCMOMETPOM B CKBaXKMHe ¢ 06cafHol Tpy6oii

59



FOCT 20276-99

60

MPUNOXEHWE B

(pexomeHayemoe)

dopMbl NepBoOli 1 NOCNEAYIOLMX CTPAHUL, XXYPHaI0B

NOJIEBbIX UCMbITaHWIA FPYHTOB
dopma nepeoit CTPaHNLbI >KypHana

OpraHusauus

XYPHA VICMIBITAHUI TPYHTA METOLOM

O6beKT (MYyHKT)

CoopyxeHue

Jarta ucnbitTaHusa: Havano

OKOHYaHue
Bbipa6oTka Ne AOGCONIOTHbIE OTMETKN:
CeueHue BbIpaboTKM YCTbA BbIPaboTKM
(anameTp CKBaXXUHbI) YPOBHS

NoA3eMHbIX BOJ,
Iny6éuHa M MOAOLIBbI LWITaMMa Wau

pabouyero HakOHe4YHMKa
XapaKTepucTuKa UCMbITLIBAEMOr0 FPyHTa

KpaTtkas xapakTepuctvika yCTaHOBKW A/1d UCNbITaHWI

Mpu6opb! (TUN U HOMEP) ANA U3MEPEHUS:
Harpysku
fedopmaunii hyHTa

CxeMa pa3MmelL,eHUNsi YCTaHOBKM ansi UCMbITaHUi
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YKypHan VCrbITaHWA TpyHTa paavasibHbIM MPECCHOMETPOM
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JKypHan vcnbimaHa Ha Cpe3 Le/iTcoa rpykra
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YKypHan 1crbITaHyist FpyHTa METOAOM MOCTYMNAaTe/bHOTO Cpesa
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uada wolforaw eiHAdI BUHRLIGUIM LeHdAYK
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6) TemnepaTypa rpyHTa nog W<
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rOCT 20276-99
MNMPWIOXEHVE B
(pexomeHayeMoe)
KOHCprKLI,VIFI BUHTOBOIO LWTammna

B. | BUHTOBOIA LWTaMn COCTOUT U3 O4HOBMTKOBOI f0NacTu v CTBOMA
(cM, uvepTex)

Pa3mepbl BUHTOBOrO LUTamMa JO/MKHbI COOTBETCTBOBaTL TpeboBaHM-
am Tabnuubl B.1

TabnuwnaBl

Mpy MerbmaHusx

Pasvepb! HVDKE 33009 B Maccuise
CKBYWVHBI 063 6ypeHm
CKBK/HbI
[Jvawvetp nonactm D, cm 21,7 217
TonwmHa nonactu /. cm 1 1
LLlar nonactu a, cm 5 8

[vnaveTp cTBoNa d, cm:
Ha BbicoTe 60 CM BbiLLE 89 7.3- 114
nonactn
Ha ocTa/lbHOW BbicoTe  12,7—219 7.3- 114

B.2 B KOHCTPYKLMIO BUHTOBOTO LUTaMna, NPeAHasHaYeHHOro Ans Uc-
NbITaHWUS TPYHTOB B MaccuBe Ge3 6YPeHNsi CKBaXKMHbI, JOMKHO BXOAUTL
YCTPOIACTBO, NO3BOASAIOLLEE NPU U3MEPEHUAX OCEBOI HArpy3KU Ha LITamn
UCKNIOUNTL BUSIHUE TPEHWS TPYHTA MO GOKOBOI NOBEPXHOCTM CTBONMA.
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rOCT 20276-99
MPUNOXEHWE I
(pexomeHzyemoe)

OnpegeneHune pacxoda BoAbl ANs 3amMaynBaHus
NPOCaZ0YHbIX FPYHTOB B OCHOBaHWM LUTaMna

Pacxog Bogbl O, M\ BbIYMCAAKOT NO opmyse

Po <r'|)

Pif MA0THOCTb FPYHTa B CyXOM COCTOSIHWM, T/M1;

Py MA0THOCTb BOAbI, MPUHMMaemas paBHoi | T/m3
B/TXXHOCTb FPYHTa B HACbILLEHHOM BOAOW COCTOSHWUM (Sr>
>0,8), fonn efnHNLbI;

0 NPUPOAHAA BNXXHOCTb PYHTA, JONN eANHULbI;

\% 06beM 3amMaumBaHusA yHTa, paBHbIA MPOWM3BEAEHMIO NO-
Wwaan wypda (MM 3aMavnBaeMoro yyactka KOT/IOBaHa) Ha
rny6vHy 3amayvBaHus 1 Ha KoaduumneHT 1,2, yunTbiBato-
WMIA pacTekaHne BOAbl, M3.
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FOCT 20276-99
MPUNOXEHWE N
(pexomMeHzyeMoe)

O6pasel, rpaguyeckoro ohopmMiaeHns pesynbTaTos
UCMbITAHUS TPYHTA LUTaMMOM

padw* 5 = /O»)
MacwTab rpaduka:

no ropmsoHTany: 40 mm - 0,1 MIMa gna p;
no sepTukav: 10Mm - | MM afia S.

1- /mHeliHas YaCTb rpagdwika; 2 - OCpeaKsoLLps Mpsiviest

Mpamk S~f(p) wWCAbITAaHNA WTaMNOM NPOCaA0YMOro rpyHTa €
wnommm

MacwTab rpaduka:

no ropusoHTanm: 40 mm - 0.1 MMa gna p;

no BepTMKaM: 2 i 4 MM - 1 MM 4is S

Mo cxeme «0AHOW KpUBOWA» Mo cxeMe «[BYX KpUBbIX*

| - ocamKa, 2 - Mpocaaxa Mpy 3a03HHOM JaBMeHMM; 3 - 0CaaKa Mocrie 3amaqvBaHmuA
76



rocT 20276-99
NMPUNOXEHUE E
(pexomeHayeMoe)
O6paboTka pe3ynbTaToB MUCMbITAHWA NPOCaAOUHbIX FPYHTOB

E.1 Mogynb fechopmaLm NpocagoyHbIX rPYHTOB BbIUMCASIOT Mo hop-
myne (5.2) HacTosLLero craHgapTa.

Mpn MCNbITAHWSAX MO CXEME «ABYX KPUBLIX* MoAy/b fAedopmaLmm
FPyHTa B HACbILLLEHHOM BOZOI COCTOSHMM (NOC/e 3aMaynBaHns) onpege-
NAT pa3gensHo ANs ABYX YHacTKOB rpadmka (npunoxenue [):

B LUITEpBasie M3MepeHWin gasneHnin ot p0 4o Ha4asbHOro npocagoY-
Horo gasnexus pd (n.E.2) n ot pd fo 3agaHHoro aasnenms  (5.5.3 Ha-
CTOSILLEro CTaH4apTa).

[ns BbluMcneHns mMoayns Aetopmanmnm NpocajoyuHbIX FPyHTOB, UC-
NbITbIBaEMbIX B HaCbILLEHHOM BOAON COCTOsHMM (MOCNe 3amMmayunBaHus),
3a HayanbHble 3Ha4eHns p0 n SO NPUHMMAIOT faBleHNe 1 0cagKy, cooT-
BETCTBYIOLLME MEPBOI CTYMEHWN AAB/EHMS.

E.2 HavanbHOe npocafoyHoe AaBeHune pd He06X0AMMO onpesensTb
Mo pesynbTaTam WUCMbITaHUIA TPYHTOB MO CXEME «ABYX KpPMBbIX*.

3a pd nprHMMAalOT faB/ieHne, COOTBETCTBYHOLLEE TOUKE nepernda rpa-
tuka S =f(p) ANA rpyHTa, UCMbITLIBAEMOrO B HaCbILLEHHOM BOJAOW CO-
CTOSIHUN. T1pn HeYyeTKO BbIPAXKEHHOM Mepernbe rpaguka 3a pd NpUHK-
MatoT [jaBfieHne, MpU KOTOPOM npocajka PyHTa B OCHOBaHMU LUTamna
COCTaBUT

Sd * 0,005/1,, (E.1)

roe hd — gedopmupyemas 30Ha (hyHTa No BepTMKanuW, onpeaensemas
no n. E.4.
E.3 OTHOCUTENbHYH NPOCaj0YHOCTb €,, BBIYNCAAIT N0 hopmye

(E.2)

Mpocagky GyHTa B OCHOBaHWM LUTamMna S tAns BblYMCNEHUI e npu
UCMbITAHMSAX MO CXeME «OAHON KPWUBOM* HEO6XOAMMO OMpefenaTe Kak
npupaLieHe OCafKM LiTamna B Pesy/bTaTe 3amauMBaHus QyHTa npw

T



FOCT 20276—99

3a/jaHHOM [jaBNeHnn p%a npy UCNbITAHUAX MO CXEME «aBYX KPUBbIX* —
KaK PasHOCTb 0CAfOK LITaMna Ha rpyHTe B HACbILLEeHHOM BOLOW COCTOS-
HWM W TPYHTE MPUPOAHON BNXHOCTM Ha KaXOW CTyMNeHW faBfieHus.

3HayeHNs OTHOCMTE/IbHOM NPOCaflOMHOCTM HEOGXOAMMO CUUTATb
COOTBETCTBYIOLMMMN CPELHUM [ABNEHNUAM B AeOPMUPYEMOVA 30HE, ON-
peaensieMbiM No ¢opmyne

PreP =~ C Mpun p >Pygs <E3)

rge p — fasneHune no nogoLuse wramna, Mlla.

E.4 OedopmumpyemMyto 30HY N0 BepTMKanM Jjj Npy UCbITaHWUAX NPo-
CafloYHbIX TPYHTOB C 3amayvBaHMEM CfiefyeT MpUHUMaThL paBHoi 0,4;
0,7; 1,2; 1,7; n 2,0 gnameTpa LWTamna COOTBETCTBEHHO NpU faBneHusx/),
paBHbIX 0,05; 0,1; 0.2; 0,3 ; 0,4 MIMa.
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rOCT 20276-99

MPUNOXEHWNE X
(pexomeHayemoe)

O6pasel, rpauyeckoro opopmneHns pesynbTaToB
NCMbITAHNA TPYHTa pagnanbHbIM NPecCMOMETPOM

paduk Nir = / O»)

Macuurab rpadmka.
no ropusoHtaiv: 20 mm —0.1 MIMa ans p;
Mo BepTuKann: 5mm - | MM ans &

1— nuHeltHasa vacTb (pathHKa, 2 - ocpejHalWas npamas
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MPUNOXEHWE N

(pekomeHayemoe)

O6pasel, rpagnyeckoro ohopMIeHNs pesynbTaToB
UCMbITAHUS TPYHTA N10NAacTHbIM MPECCMOMETPOM

Fpauk n =/0»)

MacLuab rpadmika:
no ropusoHTanm: 40 mm - 0,1 MMMa gns p\
no septukanm: 10 mm —1vm gnd u.

1- nuHeliHas 4yacTb rpaduka; 2 - ocpegHalowasn npamas



FOCT 20276-99
MPUNOXEHWNE K
(pexomMeHayemoe)
OnpegeneHune KoapuumneHTa Kr

K1 lMpu npoBefeHUN UCMbITAHWIA MO MEeASIEHHOMY PeXumy c Co-
XpaHeHVeM NPUPOAHOro HaNPSXeHHOro COCTOSHUA TPYHTa KO3huum-
eHT Krponyckaetcs NpUHMMATbL PaBHbIM

[J191 ECKOB M CYNECEM....cuererecereiiienne 13
LNA CYTIIMHKOB. ... 1,35
ONA TIUH e 1,42

K.2 Mpy npoBefeHMN UCMbITAHWIA HO BbICTPOMY PEXUMY C COXpaHe-
HMWEM HeHapyLLEeHHOro CNoXeHus yHTa Ko3hduuneHT Kr npuHumaThb
no tabnuue K.1.

Tabnuya Kl
HavveHoBaHve rpyHTOB ny6iHa menbmaHns, M Kol>gumest K

Mecky ¢ KO3pMLMEHTOM Jo 10
MOPUCTOCTH.
e< 05 25
05ses08 225
e>08 20
MHUCTbIE FPYHTBLI C MOKa- [Jlo 10
3aTC/ICM TEKYYecTU.
IL< 0,25 20
0,25 <.ILi 0.5 30
I, >05 40
[ MHMCTBIE I -
atonem teubomn, | OT 108020
@ 17
0255/. 505 25
A>05 35

M<YavBe —[IHA [MIVHVCTBLIX /IH0BVa/IbHBIX MPYHTOB JOMYEKTIETCH YMeHbLLE-
HVE K LyveHTa K Ha 20 %

al
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MPUNOXEHWE N

(pexomeHayemoe)

O6pasel, rpadnyeckoro ohopMaeHns pesynbTaToB
NCNbITaHWIA TPYHTA Ha cpe3

Mpacuk r =/ (4/)

MacwTab rpajuka

no ropmusoHTanu: | mm —2 mm gna 4/
unn | rpag - 2 mm ana [

no septukanu: 0,1 MMa - 20 mm A4na T.

T, MMNa

o/ vm
0 Ao. rpag
Ipapmk T-/0»)
Maciurab rpagmka
no ropusoHtanu: 20 Mm — 0,1 MMMa gnsa p,

no septukanun: 20 mm — 0,1 MMa gna 7.
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MPUNOXEHVE M

(pexomeHgyemoe)

FOCT 20276-99

OcHOBHble MapameTpbl KpblibyaTKu

CocTaB KpblbYaTKN 1 CC XapaKTepUCTUKN

KpblsibyaTka pasmepamu, MM:
BblCOTA
wupmnHa (guametp)
TONLWMHA nonacTu

[MocToaHHaa KpbinbyaTka B, cM*
LWTaHra, Mmm:
HapyXXHbIi anameTp

ONVHA

MakcuManbHbIi KPYTALWWUA MOMEHT yc-
TpoiicTea, KH CM. HC MeHee

MorpelwHoCcTb N3MEePEHUsA KPYTSALLEro Mo-
MeHTa. KH ¢cm

0.36

Tun KpbIbYaTKm
1]
150
2,5
1545
22-33,5
500-3000

18

0,18

200

3663

0,18

Mpu.bicyaHe - MOCTOSHHAsA KPbIIbYaTKN B paBHa CTAaTUHECKOMY MOMEHTY LIMAMH-
[PNYECKO MOBEPXHOCTU CPe3a OTHOCUTE/IbHO OCW BPALLEHUs. BbIYUCSEMOMY N0 (op-

Myrie

rpe d — gnameTp Kpbiib4yaTKu, CM;

h — BbiCOTa KpblAb4aTKK, CM.

(M.1)
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OCT 20276-9»
MPUNOXEHUE H
(pekomeHgyemoe)

O6pasel, rpadmyeckoro oPopMIEHNs pesynbTaToB
UCMbITAHUA MEP3/10ro rpyHTa ropsvnM LUTaMMnom

Mpauk 5 =/ 0>)
Macwab rpaduka

no roputoTant: 40 mm - 0,1 MrMa ana p;
no sepTukanmn: 10 Mm —1mm gns 8
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MPUNOXEHWE M

(pekomeHayemoe)

OCHOBHble MapamMeTpbl YCTaHOBOK

FOCT 10276-99

ANS NOCTYNaTe/lbHOTo W KO/bLEBOrO CPE30B rpyHTa

COCTaB YCTaHOBKM U e XapaKTepuUcTVKu

[vnameTp CKBaXWUHbI, MM

PacnopHsbIii WwWTamn pasMepamu, MM:
BbICOTa (faliHa)
AnameTp (WmnpuHa)

JlonacTtu pasmepamu, mm:
TONWMHA
BbiCOTa (ANMHA)
paboyas WwupuHa

PaccTtofHne Mexnay cocefHUMMW nonactammn
no BepTukanun, Mm

YcTpoiicTso /15 co3faHna HOPManbHOro Aas-
nedusa, MMa:

MaKcumasnbHoe fjaBneHune

NOrpeLHocTb U3MepeHns aaBneHuns

YCTpOICTBO ANA CO34aHUA KPYTALWEro Mo-
MeHTa, KH CM, HC MeHee:

MaKCUManbHbIi MOMEHT

NOrpewHoCTb U3MEPEHUA MOMEHTA

YcTpoiicTBa ANs CO3A4aHNA Cpe3atoLLero aas-
neHusa, Mlla, HC MeHee:

MaKcuMManbHoe faBneHune

NOrpeLHoCTb U3MepeHns faBneHuns

MorpewHoCTb n3MepeHus gedopmalinii cxa-
TS 1 Cpesa rpyHTa, MM

KonbLieBoii cpes

89—146

100- 300
87—144

0,5-1
100-300
10

0.6
0,01
20

04

0.1

MocTynaTenbHbIi

cpes

89-146

100-300
87-144

0,5-1
20-146
5-10

40

0,6
0,01

0,6
0,01

0,1
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