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Mpenucnosue

3agayn, OCHOBHbIE NPUHLMNBLI 1 NpaBuna npoBeaeHust paboT No rocyaapcTBEHHOW cTaH4apTU3auun B
Poccuiickon ®epepaunmn yctaHoBneHsl FOCT P 1.0—92 «['ocygapcTBeHHas cuctema craHgaptusaunm Poc-
cuiackoit Pepepaunn. OcHoBHble nonoxenus» U FOCT P 1.2—92 «ocypapcTBeHHas cuctema ctaHgapTmsa-
uun Poccuickoin depgepaunn. MNopsaok pa3paboTky rocygapCTBEHHbIX CTaHAAPTOBY.

CBeaeHus o ctaHpaprte

1 PASPABOTAH depgepanbHbIiM roCcyaapCTBEHHbIM YHUTApPHbIM fipeanpustnem «l oCyaapCTBEHHbIN
HaY4HbIN LEHTP JieconpombiiieHHoro komnnekca» (PIYM «MHU JMK»), ®PegeparnbHbiM rocyaapCTBeHHbIM
yupexaeHueM «Bcepoccniickuii HayuyHO-MCCNeaoBaTensCKUiA MHCTUTYT JIECOBOACTBA U MEXaHU3aLmu NecHoro
xossiictBa» (PIY «BHUUIIM»), OO0 «MB-3KC» JlecHblie akcneptunabi», OO0 «CKC Cesepo-3anag»

2 BHECEH [JenapTameHTOM NPOMBILNEHHON N MHHOBALMOHHON NOMUTUKA B NTECONPOMBILLNEHHOM KOM-
nnekce MuHnpomHayku Poccun

3 MPUHAT U BBEAEH B IENCTBUE Moctanosnennem Mocctanaapta Pocenn ot 24 centsibps 2003 .
Ne 264-cT

4 Hactoswumnin ctaHaapT cooTBETCTBYeT mexayHapogHomy crangapty NCO 4480:1983 «MunosoyHble
GpeBHa xBOWMHbIX nMopoa. UsmepeHune pasmepoB n onpegenenve obbemay (ISO 4480:1983 «Coniferous
sawlogs—Measurement of sizes and determination of volume», NEQ) B 4yactn nsmepenunin pasamepos 6peseH
n onpepeneHus ux obvema

5 BBEJEH BIEPBbIE

© UMK Uspatenscteo ctaHgapTos, 2003

Hacroswmin ctaHoapT He MOXET OblTb MOMHOCTBIO UM YaCTUYHO BOCMPOM3BEAEH, TUPAXMPOBaH U
pacnpocTpaHeH B kayecTse ouumnansHoro nsgaxus 6es paspewenns Moccrangapta Poccun
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HAUMWOHANBbHBIA CTAHAOAPT POCCUHUCKON OEOAEPALMUMN

NECOMATEPUANDbI KPYIMbIE
MeToab! namMepeHui

Round timber.
Methods of measurements

DaTa BeegeHua — 2005—01—01

1 O6nactb npuMeHeHUst

HacTosiwuii cTaHgapT ycraHaenuBaeT NOWITYYHbIE W rPYNMOBbIE METoAbl U3MEPEeHUA 1 onpeaerneHust
obbema Kkpyrnbix recomartepuanoB (OpeBeH) XBOWHBIX WU JIMCTBEHHBLIX MOPOA B OTOOpaHHON naptum Wnu
yrioxeHHbIX B wtabens. Belbop mMeToga 3aBUCUT OT TpeGyemoit HOPMbI TOYHOCTWU onpeperneHnst obbema
riecoMaTtepmanos 1 TEXHOMOTMYHOCTM NPoLLEcca N3MepeHns.

2 HopmaTuBHbIe CCbINKN

B HacTosiLleM cTaHgapTe NCMonb3oBaHbl HOPMATUBHBIE CChINKWU Ha criegytowme cTaHaapThl:

FOCT 427—75 JluHeitkn namepuTtensHble metannmieckne. TexHu4eckme ycnosus

FOCT 7502—98 PyneTtkn namepuTenbHble MeTannuyeckne. TexHnyeckue ycnosus

FOCT 9462—88 llecomaTepuanbl Kpyrrble NMCTBEHHbIX MOPOA,. TexHN4Yeckue ycrnosus

FOCT 9463—88 IlecomaTepumarnbl Kpyrible XBOWHbIX Nopog. TexHuyeckue ycroBus

FOCT 17461—84 TexHOMOrns neco3aroToBUTENLHON NPOMBILLITIEHHOCTY. TepMUHbI U OnpeaeneHns
FOCT 17462—84 [Mpoaykuus neco3aroTOBATENbHON NPOMBILLNEHHOCTU. TEPMUHBI U ONpeaeneHust

Mpumeyanne—Ilpn NONb30BAHNM HACTOALIMM CTaHAAPTOM LienecoobpasHo npoBepuTb AENCTBUE CCbINOY-
HbIX CTAHAAPTOB U KaccuhnKaTopos Mo ykasaTtenio «I0CyJapCTBEHHbIE CTaHAAPTLI», COCTABNEHHOMY MO COCTOSIHMIO Ha
1 sAHBaps TeKyLWero rofa, 1 No COOTBETCTBYIOLLUM UH(POPMALMOHHLIM YKa3aTensiM, onybnmkoBaHHbIM B TEKYLLEM Toay.
ECnu cCbiNoYHbIii JOKYMEHT 3aMeHeH (M3MEHEH), TO NpY NOMNb30BaHWM HACTOSILMM CTAHAAPTOM CrieflyeT pyKOBOLCTBOBATb-
CSl 3aMEHEHHBIM (U3MEHEHHBIM) CTaHAApTOM. ECniu CCbINOYHBIN JOKYMEHT OTMeHEH 6e3 3ameHbl, TO NOMOoXeHWe, B KOTOPOM
AaHa CCbiNKa Ha HEero, NPUMEHSIETCS B 4ACTU, HE 3aTparvBaloLyed 3Ty CCbinky.

3 TepMuHbI U onpepeneHus

B HacToswem ctaHgapTe npuMmeHeHbl TepMinHbl no FOCT 17461 uFTOCT 17462.
4 UsmepeHue anuvHbl n auamMerpa bpeBeH

4.1 U3smepeHune gnuHbl 6peBHa

Mpn npoBeaeHNM U3MEPEHNUI UCMONBL3YIOT CPEACTBA U3MEPEHWI, UMEIOLLNe TeXHUYECKNe XapaKkTepnc-
TUKW B COOTBETCTBUN C NPUNoxeHnem A.

OnuHy npsiMbix GpeBeH N3MepsioT Kak HaumeHbLlee paccTosiHne L (M) mexay AByMst naparnnensHbiMy
NMOCKOCTSAMU, NepeceKaioWwMn NornHoe nonepeyHoe ceveHne GpeBHa y KaXaoro Topua nepneHauKymspHo K
€ro nNpoaonbLHON ocu (pUcyHok 1).

W3panue oduunansHoe
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PucyHok 1

OnunHy GpeBHa C KPUBM3HOW M3MEPSIOT TakMM e 0Bpasom, Kak 1 ANuHY NpsMoro GpesHa (PUCYHOK 2).

PucyHoK 2 — BPeBHO C KpUBU3HOM

OnuHy 6peBHa C NOANWITOM UITN CO CKOCOM NPONUIa N3MEPSIIOT OT cepeanHbl MOBEPXHOCTH NOANUNA U

ckoca nponuria Ha cooTBeTCTByOLWEM Topue 6peBHa (pucyHok 3a u 36). Ckoc nponuna gonyckaeTcs B
npegenax npynycka no gnvHe.

1 L ]
AfA12 /

PucyHok 3

PeaynbTaTt nsmepeHus OkpyrnstoT 40 MeHbwen rpagauum no anvHe no FOCT 9462 n FOCT 9463.
OnuHy cneagyeT NpMBOAUTE B METPAX, OKPYINsis 40 BTOPOro 3Haka nocne 3ansiton.

4.2 WsmepeHne gnametpa 6peBHa

4.2.1 Tpu npoBedeHUn N3MEPEHUN NCNONbL3YIOT CpeacTBa U3MEPEHUIA, UMEIOLLINE TEXHUYECKME XapaK-
TEPUCTHKM B COOTBETCTBUM C NMPUIOXKEHUEM A.

OunamveTp GpesHa N3MepAIoT B AOMAX CAHTUMETpa NO ANvHe NepneHanKynapa Mexxay ABYMS fnapannens-
HbIMI NPSIMbIMU, KACAOLLUMNUCS GOKOBOW NOBEPXHOCTY BpeBHa C NPOTUBONONOXKHbLIX CTOPOH. MNepneHankynsip,
Mo KOTOPOMY NPOBOAAT M3MEPEHNe AnamMeTpa, A0IDKEH pacnonaraTsCs nog npAMbeIM yriioM K NpoaonsHOn ocu
GpeBHa.

2
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Ecnn namepsiembiit arameTp 6peBHa He npesoiwaeT 20 cM, TO MPOBOAST OAHO M3MepeHKe, pacnosnaras
N3MEpUTENbHBIA MHCTPYMEHT B HanpasneHut, obecneynBanoLLem M3MepeHne cpeaHero amamerpa B nuamepsa-
emoM ceveHun. [ins 6peseH, KOTOPbIE MO BU3yasibHON OLEHKE NPU3HAI0T OBanbHbIMUK, MPOBOAAT ABa M3MEpe-
HUA AMameTpa, OQHO NepreHanKyNsPHO K APYroMy, 1 BbIMUCTISIOT CpeaHeapnMeTU4eckoe 3HaveHme.

Ecnn namepsiemslit suameTp GpesHa npesbiwaeT 20 cM, TO NPOBOAAT ABA U3MEPEHUSt AMamMeTpa, OAHO
neprneHauKynsapHO K APpYyroMy, U BbIMUCNAIOT cpeaHeapudmeTudeckoe 3HadeHne. [ns 6peseH, koTopble Mo
B13yansHOM OLLEHKE NMPU3HaroT KPYribiMU, AONYCKAETCA NPOBOANTL OAHO N3MEpeHmne anaveTpa.

Ina onpepgeneHns obbema GpeBHa M3MEpPSIOT:

- BEPXHWIA gnameTp d,

- HWKHWIA anameTp D,

- CpeanHHbIt anaMeTp (GnameTp Ha cepeaunHe AnvHel 6peBHa) d.. Mpy 3TOM namepeHnst NposoaAT 6e3
KOpbI.

4.2.2 NamepeHne BepxHero n HKHero anameTpoB GpeBHa NpOBOAAT HENOCPEACTBEHHO Ha TOPpLE UIn
Ha paccTosHun He 6onee 15 cm OT TopLa No AnvHe GpesHa.

PesynbTaTbl M3MepeHnst BEPXHErO M HWKHEro AMameTpoB 3arnvchbiBaloT B CaHTMMETpax, OKpYrnas A0
uerioro uucna. Llenoe 4nicro yBenuunBaioT Ha eguHnLy, ecnu gpobHas JyacTb pesynsTaTta pasHa Unn npeBbl-
waeT 0,5 cM; Luenoe YACno He M3MeHSIOT, ecrnn ApobHas YacTs meHee 0,5 cm. 3HayeHusa guameTpoB Aonycka-
eTCA OKPYIMsATL A0 YeTHOro uucna. B aTom crniyyae fonm YeTHoro uicna oTbpachiBaloT, a Lenoe HeveTHoe
4YMCNo 1 A0MK Boree HeYeTHOro YMCna OKPYIMAT A0 BOMbLUEro YeTHOTo Yucna.

4.2.3 CpeguHHbIA frameTp n3mepsitoT 6e3 kopbl Ha NoNoBMHE AnuHbl 6peBHa. UamepsiioT anvHy 6pesHa.
HaxopsiT nonoBuHY 9TOrO 3HaYeHWst U OKPYFAT ero Ao brivkaiwero uenoro yucna. OTknageiBalwT Ha
namepsieMomM GpeBHe OT BEpXHEro oTpesa pacCTosiHue 1/2 L v penatooT oTMeTKy Mernom Ha 6pesHe. 3atem
OTKNaAbIBalOT PaccTosHue '/, L oT HUKHEro oTpesa 1 4enaioT Apyrylo oTMeTKy. MamepeHue npoBoasT Ha
NONOBWHE PACCTOSHUA MEXAY O4BYMSt OTMETKaMM.

PesynbTaTt nsmepeHusi cpeanHHOro guameTpa OKpYImsiioT 40 LESoro Yuena.

4.2.4 Topoku opeBecuHbl 1 MEXaHUYECKME NOBPEXAEHUS He AOIDKHbI OKa3blBaTh BIUSHWUS HA pe3yribTa-
Tl U3MepeHus auameTpa. Ecniv B Touke no anuHe 6pesHa, roe Heobxoaumo U3MepuTb AnameTp, UMeeTCst
OveBMAHOE HapyLLeHne PopMbl, KOTOPOE MOXET UCKa3UTL pesynbTaT N3MepeHns, NPOBOANAT ABa U3MEPEHNS,
paBHOyAarneHHbIX OT 3TOW TOUKM, UM N3MEHSIIOT HanpasrneHe n3mepeHns anameTpa.

5 MowTyyHble MeTOAblI U3MEPEeHUI N onpeaeneHna obbema Kpyrnbix
necomartepuanos

5.1 MeTog cpeQuHHOro cevyeHus

MeTopg cpeanHHOro cedeHns npegycmMaTpuBaeT BbldncieHne obbema LMnuHapa, OCHOBaHWEM KOTOPOro
CMYXUT Nnowaib NonepevHoro ce4eHus, B3ATOro Ha cepeguHe 6pesHa 6e3 kopsl.
Boeluucrienne obbema 6pesha V, M3, nposogat no dopmyse

V=3,1416 d ? L/4 - 10000, (1)

rae d,— cpeanHHbIi anameTtp GpesHa, cm;

L — pnnHa GpeBHa, M.

5.1.1 TNogrotoBka 1 NOpsAOK NPOBEAEHUS N3MEPEHNN

MamepeHus cpeanHHOro anameTtpa v AnvHbl NPOBOAST Ans Kagoro GpesHa. [nist 3TOro npovssoasT
packaTky wrabena unu Beibopkn BpeseH C Uenbio obecrieveHns focTyna K kaxgomy bpesHy. CpeauHHbIii
AnameTp U3MepsoT 6e3 Kopbl Ha NONoBKUHE ANUHBI 6peBHa.

Onuny 6pesHa MamepsioT B cooTBeTCTBUM € 4.1. MiamepeHue cpequHHOro gnameTpa npoBogAaT B COOT-
BeTCTBMU C 4.2.1 1 4.2.3.

MckrnioueHne Kopbl NPoBOASAT B COOTBETCTBUN C pa3aerniom 6.

5.2 MeTop KOHLUEBbIX CEYEHUMA

MeToa KoHUEBbIX CeveHnn NpeaycmaTpuBaeT n3MepeHne BepxXHero auameTpa d, HukHero auameTpa D
v onvHel 6peBHa L.
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Buiuncnenne obbema 6pesna V, Mm%, nposogsat no opmyne

V=13,1416 (d*+ D?) L/8 - 10000, 2
roe d — BepxHWin auameTp GpeBHa, CM;
D — HwkHuin anametp GpesHa, cwm;

L — pnuHa 6GpeBHa, M.
5.2.1 lNogroToBka 1 NOPSIAOK NPOBEAEHUST U3MEPEHUIN
M3mMepaoT Bepxunii guametp d, HWKkHUA guameTp D n anvHy L ans kaxgoro 6pesHa. [Ans aToro
NpoOM3BOAAT packaTKy Tabensa ¢ Luenbio 4ocTyna K kaxgomy 6pesHy. MamepeHne gnameTpos 6peseH nposogsaT
B cooTBeTCTBUM C 4.2.1 1 4.2.2. innHy 6peBHa n3mMepsiioT B COOTBETCTBMN C 4.1.
WcknioueHne Kopbl NPOBOAAT Mo pasaeny 6.

5.3 CeKuMoHHbIA MeTOon

MeToq OCHOBaH Ha CyMMMPOBaHUWM o6bema UMNMHAPOB No AnvHe 6pesHa (M3MepeHun no Cekumsim) n
npegycMmaTpuBaeT:

- M3mMepeHus auameTpa d; no Bcen AnnHe 6peBHa Yepes pasHble OTPE3KN (CeKunn) ANTMHON / OT O[HOro
n3mepeHusa 4o Apyroro;

- BbluMcTieHne obbema 6pesHa ¥, M, kak cyMMbl 06EMOB LIMITMHAPOE Mo hopMyne

3)
V- 314161 Zd

4.10000
rae [ — pAnvHa cekuun, m;
d;, — pwameTtp i-i cexuun, cm;
n — KOMWUYEeCTBO ceKuuii no gnivHe 6pesHa.

O6bem GpeBHa BbIYMCTSAIOT Kak CyMMYy 06 beMOB OTAENbHbIX CeKLMA.

5.3.1 MNoagroToBka M NOPSAOK NPOBEAEHUST N3MEPEHUN

[nuHa kaxaon cexunn pasHa oTpesKy AnnHbl GpeBHa Mexay TOYKamn U3MepeHns auameTpa, a anameTp
cekun — pesynbTaTy MamepeHuss guameTpa GpeBHa Ha 3Tom oTpeske. [lnameTpbl U3MepsIoTCst C KOpOol B
OOHOM WK B ABYX B3aUMHO MEprneHANKYNsipHbIX HanpasBneHnsx (C BbIMUCIIEHNEM CPeQHero 3HaveHns AByX
namepeHnin). [omkHO BbiTb NCKMIOYEHO BMUSIHUE B3AYTUIA OT CY4YKOB, 3a4MPOB KOpbl, BLIPBIBOB U APYrux
MeCTHbIX AedekToB hopMbl GpEBHA, NCKXKAIOLLMX pe3ynbTaT u3mMepeHus gnameTpa.

Mpy aBTOMaTU3NPOBAHHBLIX M3MEPEHUSIX MOrPELUHOCTb Pe3ySbTaTOB U3MEPEHUA [OIMKHA ObITb He HUXe
MOrpeLLHOCTM aHaNOrNYHbIX M3MEePEHWIA, BbINOSTHEHHBIX BPYYHYIO.

PaccTosiHue / no gnnHe GpeBHa OT OJHOIO U3MEpPeHnUs A0 APYroro He AOIMKHO npesblats 0,20 m.

WckniodeHne Kopbl NPOBOAST B COOTBETCTBUM C pasaenom 6.

5.4 MeTop BepxHero guamerpa u cpegHero cbera

MeTog npegycmaTpueaeT onpegeneHve obtema 6peBHa yMHOXEHEM MITOLLAAM MONEepPevHOro ceveHnst
Ha cepeavHe ANWHbI 6peBHa Ha ero AnuHy. C y4eTOM TEXHOSOMMYHOCTM MPOLECCa U3MEPEHUst BEePXHEro
anameTpa GpeBHa Nno CPaBHEHMIO C M3MEPEHMEM CPeANHHOTO AnameTpa GpeBHa 6e3 Kopbl NIPOBOAAT NepecyeT
BepxHero gnamertpa d B cpeamHHbIi anameTp d,, cM, no dopmyre

d.=d+sL/2, (4)
rone d — BepxHuiA guameTp GpesHa, cwm;
s — cber OpeBHa, cM/M;
L — pnwuHa 6peBHa, M.
Buiuncnenue obbema 6pesha V, m°, nposoasat no opmyne
V=3,1416 L (d + s - L/2)*/40000, (5)
rae L — panvHa 6peBHa, M;
d — BepxHuh guameTp 6pesHa, cMm;
D — nwxnnin anametp 6pesHa, CM;

§ — cpenHeapudMeTMieckoe 3Hadenne cbera napTum 6peseH s, cM/M, s = (D—d)/L.
5.4.1 MoproToBKka 1 NOPSIAOK NPOBEAEHUS N3MEPEHNIA
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MeTon ocHOBaH Ha BbIBOPOYHBIX namepeHusix coera GpeseH Ans nopoapl ApeBeCHHbI U paoHa 3aroToBKu
(npouspacTanus). BeiGopka gomkHa 6b1Te He MeHee 500 GpeBeH. BeiBopky hopMmnpyoT Tak, 4Tobbl KONMYECTBO
OpeseH B BbIGOPKe (LUT.) pas3nuuHbIX MAMETPOB M ANMH BbINo NPOMOPLMOHAEHO pacnpeaerieHnio Konu4yecTsa
aTvx 6GpeBeH, NonyyaroLwemycs npy packpsikeske xnbiIcToB. OT6op 6peseH B BLIGOPKY AOIDKEH ObITb CryHaiHbIM.

Ana kaxgoro 6peBHa BLIGOPKU N3MEPSIOT:

- BEPXHUIt anamerTp d,

- HWXKHUA anameTp D,

- anuHy L v BeiuucnsioT cber 6peBHa s, cM/M, no dopmyne

s=(D—d)/L. (6)

Mo pesynbTatam v3mepeHnn 6peBeH BbIGOPKM BLIMUCTAIOT cpeaHeapudMeTnieckoe sHaveHne cbera
OpeBeH s.

OnnHy 6peBeH n3mepsioT B COOTBETCTBUM C 4.1. BepxHuii 1 HWKHWIA AnameTpbl 6peBeH — 4.2.1 n 4.2.2.

WcknioueHne Kopbl NMPOBOASAT B COOTBETCTBMM C pas3aenom 6.

PeaynbTaThl onpegenexHust obbema Kpyribix fiecomaTepuanoB no MeToaam, UsrnoxeHHoiM B 5.1—5.4,
okpyrnsioT Ao 0,01 m3.

6 Cnocobbl UCKIIOYEHNS KOPbl N3 06 beMa KpyrnbiX siecoMarepumanos

Kopy 13 o6bema Kpyrrbix necoMmaTepuanos UCKITIOHAIoT CrieayoLmumMmm cnocobamu:

- U3BMEpEeHeM OMaMETPOB Ha KOHLUEBbIX CeueHnsax 6e3 KOpbl MO rpaHnLe Mexay APeBEeCUHOW U KOPOU;

- CHATMEM CrOSA KOPbI MO OKPYKHOCTK BpeBHa B MeCTe M3MEPEHWUsSI CPeOUHHOIO AMaMeTpa;

- YMEHbLUEHWEM CPeANHHOro AnameTpa, N3MEPEHHOrO € KOPOW, Ha ABOMHYIO TOMLUMHY KOPbI. [1BOWHYIO
TOMLLMHY KOPbI ONPEeAEensiioT Kak CPeaHee 3HauYeH1e TOSLLMHbI KOPbl B BEPXHEM W HYXKHEM CEUYEHUSIX, YMHOXEH-
HOe Ha ABa;

- YMHOXEeHNeM ob6bema, N3MEePEHHOro C KOpPoK, Ha NOMpPaBoO4HbIA KO3 MPULUNEHT Ha 06BbEM KOpbI

V=V P, (7)
rne ¥V — obbem 6es kopbl, M3,
V, — obbem c kopoit, m?;
P, — nonpasouHbIin KO3hHULMEHT Ha 0BBEM KOPbI.

MonpaBouHbIA KO3hDULMEHT HA 0OBbEeM KOPbI ONPeaensioT No pesynbTatam BblIOOPOYHbIX U3MEpeHui
cpeanHHbIX auameTpoB GpeBeH 6€3 KOpbl U C KOPOW OTAENbLHO Anst KaXaoh nopoabl U copTumeHTa. O6bem
BblGopku — He meHee 500 GpeseH.

MonpaBoyHblit k03D HULIMEHT HA 06beM KOpbl P, BBIMUCTISIOT MO hopmyne

1 8
$ 4 ®)

6.Ki

P =i=l

K n
> d},

i=l

>

rae d;, ;— AvameTp GpesHa 6e3 Kopbl, MM;
d,;— nnametp GpesHa C KOPOH, MM;

n— uncno 6peseH B BbIOOPKE, LUT.

JonyckaeTcs onpeaensiTs NPOLEHT COAEPXaHNUS KOPbI MO HOPMaTUBAM, YCTAHOBIEHHbLIM B TEXHUMECKON

OOKYMEHTaunu CTpaHbl-NoCTaBLiMKa.

7 pynnoBbie MeTOAbI U3MEPEHUI U ONpeaeneHns o6 bema Kpyrnbix
necomarepuanos

7.1 FeomeTpuueckuit meToa onpegeneHna o6bLema 6peBeH B wrabene
7.1.1 MNopgroToBka 1 NOPSAAOK NMPOBEAEHNA N3MEPEHNIA
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OnpegenexHne o6bema Kpyribix lecomaTepuanos reoMeTpuiYeckuM MeTogoM MPOBOAAT OTAENbLHO ANst
Kakgoro wtabens 6peseH.

Mpwu onpegenennn obbema wrabens GpeseH MOXeT HAXOAUTLCSt Ha aBToMObUNe, B Xerne3HogO0POXHOM
BaroHe, B TpIOMe Unn Ha nanybe cyaHa, B necoHakonutene (kacceTe) Wiu Ha 3emne.

[ns onpepenerus o6bema (M3) wrabens GpeBeH reoMeTpUHECcKMM METOA0M CHaYana 3MepsioT CKia-
DOuYHbI 06bem wTabens.

CkniapouHbil 06beM wrabens 6peBeH — 370 06bEM, BbIMUCIIEHHBIN MO pesynbTataMm M3MEepeHnst ero
BbICOThI H, WwnpuHbl B 1 gnudbl L. OH BkmowaeT 06bem apeBecuHbl, 06bem Kopbl (NpU Hanu4um) n obbem
nycToT mexay 6pesHamn wrabenst.

ung
1
\2
L
1 - GokoBas cTopoHa Wwrabens; 2 - Topueeas CTopoHa wrabens
PucyHok 4
7.1.2 CxnagoyHblii obbem wrabens 6peseH V,, M, BeIMMCTISIOT MO hopmynie
V,=HBL, (9)

rne H — BbicoTa wrabens, wm;

B — wumpuHa wrabens, m;

L — pnvHa wrabens, m.

MamepeHue BbICOTI WTabens H npoBogAaT Mo CekuusiM.

TopueByio CTEHKY (CTOpOHY) WwWiTabens AenaT Ha 7 OQMHAKOBBIX YacTewn (cekuun) anvHon He 6ornee 3 M.
Beicoty cexuun 1 (M) M3MepsiioT NOCpeanHe KaXaon CexLmn ¢ OKpyrieHMeM 40 BTOPOro 3Haka nocne 3ansiTon.

BeicoTy wrabens H onpeaensioT Kak cpegHeapumMeTyeckoe 3HadeH1e BbICOT BCeX cekuui wrabens
no dopmyne

H=3h/n, (10)

roe h;— BbIcOTa -t ceKuum, M;

n— KOMU4EeCTBO CeKL .

LWupuHa wrabens B — aT0 HOMUHANLHAA ANMHA COPTUMEHTOB, YCTaHOBMEHHAs B CTaH4apTax Ha Kpyr-
nble rnecomaTepuansl, N aAnuHa GpeseH, NPUHATas No OOTOBOPEHHOCTU U3roToBUTENst ¢ notpebutenem.
Mpunyckx 1 gonyckaemble OTKMOHEHUS MO ANIMHE B PpacyeT He NprHUMAIoTCS.

Mpw yknagke B wWrabens GpeBeH pasHOW ANVHbI AOMYCKaeTCA W3MepeHue WupuHbl wrtabensa B no
NpaBuny «MNOJTHOTO ALLMKA», KOTOPOE 3aKITO4aETCA B TOM, YTO YacTn GPEBEeH, BbICTYMAIOLLME 3a CTEHKM ALLMKa,
npvpaBHMNBaKOTCA K 00beMy, paBHOMY MycToTam, 06pa3oBaBLLMMCS BHYTPY SLLMKA 3a CHET yknagku 6peseH
pasHbIX 4NNH.

LnpuHy wtabens B namepsiioT B MeTpax C OKpYITieHWeM pesynbTaTa 40 BTOPOro 3HakKa nocne 3ansatou.
[JonyckaeTcs ncnons3oBaHne B pacdeTax HOMUHaNLHON (KOHTPaKTHOMN) AMUHbI.

Onsa namepenus anuHbl wtabens L y kaxaoro 13 Topues wrabens oTMeYaloT MonoXeHue AByX BepTu-
KanbHbIX JIMHWIA, KAacaLWMXCA KpakHuX OpeBeH WwTabens. AnuHy wrabens L ¢ 06enx 60koBRIX CTOPOH WTabens
M3MEPSIIOT MO PACCTOSHUIO MEeXAY OBYMS METKaMu, XapakTepuayloLwmyMu MOMNoXKeHne BepTUKanbHbIX MUHWIA.

6
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OnuHon wrabensa cunTtaloT cpegHeapndMeTnieckoe 3HaueHne OBYX M3MEPEeHWU ANnUHbl Y Kaaon GoKoBOIA
CTOPOHbI WTabens.
OnuHy wrabensa L namepsioT B MeTpax ¢ OKpyrfieHneM peayrbTaTa 40 BTOPOro 3Haka nocre 3ansiToii.
Orndy wrabens L BLIMACAAIOT Mo hopmyrne

L= + L), (1)

rae L, — AnvHa wraberns no oaHoin 60KOBON CTOPOHE, M;
L, — anvna wrabens no stopo# Gokosoit cTopoHe, M.
[ns nepesofa MOMy4eHHOro CKNagoyHoro obbema wwtabensi KpyrmbiX recomaTtepuanos B MIOTHBbIM
obbem (6e3 nycToT) onpenensioT KOaMULNEHT NONMHOAPEBECHOCTH.
7.1.3 KoatbdpmumeHT nonHoapesecHocTn K BbibupaioT no Tabnmuam 1 n 2 ¢ y4eToMm xapakTepucTnk
KpYrrbix riecomaTtepuarnos.

Ta6bnuuya 1

Koachdpuument nonHoppesecHocTn necomatepnanos K
Mopopa
c Kopo# rPYyGOOKOPEHHBIX OKOPEHHbIX

ONVHOM meHee 1 M
Enb, nuxTa 0,710
CocHa 0,690 0,760 0,780
JlucTBeHHMLa 0,670
Bepesa, ocnta 0,700 . 0,790
INvna 0,670

anvHon ot 1 go 2 m
Enb, nuxTa 0,690
CocHa 0,670 0,740 0,760
JlncTBeHHMUa 0,650
Bepesa, ocvHa 0,680 . 0,770
Jlvna 0,660

Tabnuuya 2
KoathdprLineHT NONHOAPEBECHOCTY NecomaTepuanos K B 3aBACKMOCTY OT ANMHBI COPTUMEHTA, M
Mopoga
3 4 5 6 7

Enb, nuxTa 0,673 0,665 0,660 0,655 0,651
CocHa 0,660 0,655 0,652 0,650 0,648
JlncTBeHHMUa 0,645 0,640 0,637 0,635 0,633
Bepesa, ocvHa 0,670 0,663 0,660 0,656 0,652

K cpaktopam, yTOUHAILWMM KO3DMULIMEHT NONHOAPEBECHOCTU K |, OTHOCAT!

- Ka4eCTBO yknaaku wrabens;

- cber bpeBHa;

- CYYKH, 3aKOMENUCTOCTb;

- KpUBU3HY OpeBeH;

- cpegHun gnameTp OpeBeH;

- rieq, CHer v npoyune akTopsl.

Mocre Bu3yarnbHOM OLUEHKW 3TUX (hakTOpoB B BbiIOpaHHOe 3HadveHue K, BBOASTCH COOTBETCTBYHOLLME
nonpasku. [Monpaska K Ko3PULNEHTY NOMHOAPEBECHOCTH MO KaX4OMY 13 yKa3aHHbIX (PakTOPOB HAX0AUTCA B
npegenax ot MmyHyc 0,02 go nmoc 0,02 1 ycTaHaBnMBaeTCs NO COrMacoBaHNIo NocTasLnka ¢ notpeburenem.

7.1.4 [Ons wrabenen OenoBbIX COPTUMEHTOB U3 CMECH NOpog C pasHbIMK KoadduLuneHTamm nonHoape-

7
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BECHOCTW 1 NpW pasHornacusix npu onpegerneHny obbeMa NNoTHOCTL YKIaaKu onpeaensoT metogamm rnpob-
HbIX nnowanen:

- METOAOM «AuaroHanen» (gns necoMmartepuanos AnMHOW go 2 m);

- METOOOM «MIoLaaM TOPLIEBY.

7.1.4.1 Ons onpeaenenvs koadduumeHTa NoNHOOPEBECHOCTY C MPUMEHEHEM METoAA «anaroHaneny
cryvaiHbiM 06pasom 3aknagpiBaoT NpobHble Nrowaau NpsIMoyronsHoi hopmel. PasMepel nnowagen soibun-
palT C Takum y4eToM, 4ToObl HA UX guaroHans nonagano He mMeHee 60 TOpUEB COPTUMEHTOB, B Criyvae
HEBO3MOXHOCT M COBMI0AEHNS 3TOFO YCINOBUSA B AanbHENLLINX pacyeTax MCMomb3yT CyMMy ABYX AnaroHanen.
OnuHy anaroHanu n3mepsiioT B CaHTUMeTpax, Mpy 3ToM Aommn MeHee 0,5 cM He y4uTbIBaloT, @ 40NN, paBHble
0,5 cm unu 6ornee, NPUHUMAIOT 38 CAHTUMETP.

MpOoTsHKEHHOCTL ApeBecuHbl 6e3 Kopbl, 6e3 NycToT Mo ANIMHE AnaroHanu U3MEepsIoT Mno TopLamM copTu-
MEHTOB C OKpyrreHuem 0 0,5 cm.

KoadpbdpuumeHT nonHoapesecHocT K., BblpaXeHHBIA B TBICAYHBIX OOMAX €4MHWUBI, BLIMACTSIOT MO

topmyne
K, =(1, + T)/(L, + L), (12)

rae T, — TNPOTSKEHHOCTb TOPLEB MO NEePBO AuarcHann, m;

T, — npOTSHXKEHHOCTb TOPLEB MO BTOPOI AnaroHanm, M;
L, — AnvHa nepeoi avaroHany, m;
L, — AnvHa BTOPOW anaroHarnm, M.
7.1.4.2 [ina onpegenexust koadduLneHTa NONMHOAPEBECHOCTA METOAOM «MOLWaan Topuesy» criydyan-
HblM 00pa3om 3aknagbiBakoT TUNUYHBIE ANst M3MEpPAEeMOoro wrabens nnowaan npaMoyronsHon ¢opmel. Pas-
Mepbl nnowagein ¢ y4etTom BbIcOThl wWwTabens, AnuHbl wtabens, AnNWHbI COPTUMEHTA, KavecTBa yKagKu
wrabens, paBHOMEPHOCTU yknadku wrtabens, goctyna k wrabenio BbIGUpaldT Takmm o6pasom, 4Tobbl MUx
cyMMapHas nnowaab coctaensana He meHee 10 % nnolwaam TopLeBoi CTOPOHEI WTabens 1 BkoYana B cebs
npv 3TOM He MeHee 60 TopueB. BeICOTy 1 LIMPUHY NoLLafei N3MepSIOT B METPax C OKPYITIEHNeM A0 BTOPOTo
3HaKa nocre 3ansiTon.

Mpo6Hyto nnowaas S, M2, BBIMVCTISIIOT Mo hopmyne

S, =AH, (13)

rae A — wupuHa npobHOM nnowaaun, M;
H_— BbicoTa npoGHoi nnowaan, m.
MonyyexHoe sHadveHne okpyrnsoT 40 0,01 M2,
3aTem onpegensoT nnowaas apesecuHbl 6e3 kopbl, 6e3 NycToT no Topuam COPTUMEHTOB, NONaBLUMX B
npoGHyto nnowaans. Mpu namepeHnn guameTpos pesynstaT okpyrnsioT 4o 0,5 cm.
Cymmy nnowagei topues 6peseH S, M2, ONaBLLKX B NPOGHYI0 NIowaab S, M2, BLIMUCTISIOT o popmyrie

S =znd®/a, (14)

rae d,— pnameTpbl i-X TOPLLEB COPTUMEHTOB, CM;
n>60— konuyectso GpeBeH, LWT.

MonyyeHHoe 3HaYeHne CyMMbI nioLaaen okpyrsioT o 0,01 M2,

Mpu nonagaHuy B NpoGHyI0 nnoLade TONbKO 4YacTy Topua 6pesHa NPOBOAAT U3MEpeHne anameTpa u
Xopabl (Xxopay M3MepsitoT Mo NMHUKM CTOPOHbI NpobHOM nnowaaun). B aTom criyyae nrowags vyactn topua
BblGupatoT no Tabnuue b.1 (npunoxeHus b).

KoadduumeHT nonHogpeBecHOCTU K, BbIP@XEHHbIA B ThICAYHBIX AOSAX €AUHULEBI, B 3TOM Chyvae
BbIMUCAIAOT NO hopmyne

K =S5/S5, (15)

rae S, — Cymma nrotiafen TopLeB COPTUMEHTOB, M?;
S, — npobHasa nnowaas, M.
MonyJeHHoe 3HaveHne kosdurumerTa nonHogpesecHocT K okpyrnsiot go 0,001.
7.1.4.3 loaroToBKa v NOPSAOK 3aKknagku NPobHbIX mnowaaei
3aknagka npobHbIX NnoLaaein paBHoOW BENMYMHLI SOIPKHA NPOBOANTHCS CrlyHanHbIM oOpa3om B CTBOpe



rocT P 52117—2003

onpegeneHHbIX rpaHvy ¢ BeIXOAOM Ha obe TopueBble cTOpoHbl wrtabens. [Npu HeBO3MOXHOCTM nogxoaa K
wrabento ¢ obeunx CTOPOH 3aknagky rnrowanei NpoBoasaT Ha OAHOR TOPLEBOI CTOPOHE.

7.1.5 OnpegeneHne obbema 6peseH B wtabene

MNocre nposeneHns HaTypHbIX M3Mepenunin onpeaensioT obbem wrabena V, M3, ymHOXeHHeM cknaaou-
Horo o6bema wrabens 6GpeseH, BoMmncneHHoro no dopmyne (9), Ha koathdPULUMEHT NONHOLPEBECHOCTH LUTa-
6€J'I$|, BbIMMUCIIEHHbI OAHUM K13 NPpUMEHAEMbIX MEeTOOO0B.

V="V, K, (16)

rae V,— cknagouHbin o6bem, M3
K — xoadhdnumeHT nonHoapesecHocTH.

PesynbTaT BhluMcnieHus okpyrnsiot 4o 0,01 M2,
Ecnn naptus Kpymbix necomaTepunanoB cocTout Gonee 4Yem u3 ogHoro wrabens, To obwnin o6bem

napTM onpeaensoT nyTeM CyMMUpOBaHns o6bemoB WTabeneil, BXOAALMX B NapTAIO, C OKPYIMEHUeM 40
0,01 m3.

7.2 BecoBoit MeTOA onpeaerieHUs od6Lema napTumn

Onpepenexne obbema BECOBbIM METOAOM NPOBOASAT Anst WwiTabernei GpeBeH, COCTaBNAIOLMX BArOHHY!O,
CYAOBYIO U aBTOMOBUITBHYIO NapTuio.

Maccy 6peBeH B naptum M (T) onpegensioT Kak pasHuLly Mexay Maccoi 6pyTTo 1 Maccol Tapbl (BaroHa,
aBToMObuUns).

O6bem 6peseH B naptun ¥, M%, BEIMUCTSIOT Mo hopmyrie

V=M/ Kp, (17)
rme M — wmacca 6peBeH B napTuu, T;
K, — KoaddnuneHT nnoTHOCTY, T/MS.

MocTaBLunK NPUMEHAEeT 3HavYeHne KOSCth)VILWIeHTa MJIOTHOCTN Kp , NCX0A458 N3 HOpMaTnBOB, YCTAHOBNEH-
HbIX B TEXHUYECKOW AOKYMEeHTauun CTpaHbl-nocTasLMKa.
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MpunoxeHue A
(pekomeHayemoe)

Tpe6oBaHNsA K cpeacTBaM U3MEPEHUI KPYITibiX fiecoMaTepuanos

Tabnuuya A1

MeTpOﬂ\OFMHeCKMe XapaKrepucTukn
HaumeHoBaHHe 1 HasHaueHue Hop:a;mes::m
Mpegen Honyckaemas AHoky
n3mMepeHuin NOrpeLUHoCTb
Cpepctea nsmMepeHnin AnameTpoB KpyImbiX Necomarepnanos

PyneTka nsmeputenbHas metannuyeckas co FMOCT 7502, [1]
wkanon 0 — 2 m 3-ro knacca TO4HOCTM C NEHTOW
M3 HepXaeewLLen cTanm unu ¢ NeHTon us yrne-
poaucTo cTanm € 3alWUTHBIM - aHTMKOPPO-
3VOHHBIM MOKPLITUEM (B YCOBHOM 0603Ha4YeHUM
pynetkn H nnu Y cooTBETCTBEHHO):

P2H3K, P2H3M, P2H3M, Ins 3-ro knacca
P2Y3K, P2Y3[, P2Yy3N 0—2m TOYHOCTN 10,6 MM

JlnHelika wnamepuTenbHaAs MeTannuyeckas FOCT 427, [2]
0 — 500 MM ¢ 0gHOWM uNK ABYMS LKanamm 0 — 500 mm +0,15 mm

JNecHas ckoba 0 — 50 cm 0—50cm +2,0 Mm [3], [4]

N3amepuTtenbHas necHas sunka 0 — 75 cm 0—20cm +2,0 mMm [5]

0—40cm +4,0 mm

0—60cm +6,0 MM

0—75cm +7,5 MM
Cpeacrea usmepeHnin anuHbl KpYImbIX necomarepnanos

PyneTtka nameputensHas metannuyeckast co rOCT 7502, [1]
wkano 0 — 10 m 3-ro knacca TOYHOCTY C NEHTON
13 HepXaseloLlen cTany unu ¢ NeHTon 3 yrne-
poAaUCTO CTamM €  3alyTHLIM  aHTUKOPPO-
3MOHHbIM MOKPbLITUEM (B YCNOBHOM 0003Ha4YeHUN
pynetkn H vnm Y cooTBETCTBEHHO):

P10H3K, P10H3/, P10H3M, Ina 3-ro knacca
P10Y 3K, P10Y3[, P10Y3n 0—10m TOVHOCTN £ 2,2 MM
CpepcTea nsmepeHui napaMeTtpos wrabenei Kpyrnbix necomarepnanos

Pynetka nameputensHas Metannm4eckas co FOCT 7502, [1]
wkanon 0 — 10 m 3-ro knacca TOYHOCTU C NEHTON
13 HepXaBeloLlen cTany unu ¢ NeHTon u3 yrne-
pPOAUCTON CcTanmM €  3alyTHBIM - @HTUKOPPO-
3MOHHbIM MOKPLITUEM (B YCITOBHOM 0603HaueHnM
pynetkun H nnm Y cooTBeTCTBEHHO):

P10H3K, P10H3A, P10H3M, Ana 3-ro knacca
P10Y3K, P10Y34, P10Y3MN 0—10m TOMHOCTVN £ 2,2 MM

MipumeyaHnwuns

1 MpumeHsiemble CpeacTBa U3MEPEHNI JOMKHBI UMeTb OeVCTBYIOLEee NoBepuTenbHOe KneMo (CBMOeTensCTBO O
NoBEpPKe) 1 JOMKHbI BbITh NPUTOLHBI K NPUMEHEHMIO.

2 Tunbl NpUMEHSIEMbIX CPEACTB N3MEPEHNI MIHOCTPaHHOTO NPOU3BOACTBA AOMXKHbI BbITh yTBEPXAEHbI [0cCTaHAapTOM
Poccun B cooTseTcTBuM € [6] 1 BHeceHbl B [OCYQapCTBEHHbLIN peecTp CpedcTB M3MepeHui. X meTtpornornyeckme
XapakTePUCTUKN JOIKHbI ObITh HE XyXe ykasaHHbIX B HacTosew Tabnuue.

3 lMpun un3mepeHWn [NVHBL KPYMMbIX recoMaTepvanoB AOMYyCKAeTCA MCMONb3oBaHWe CPeacTB W3MEpPeHun ¢
[OMyCKaemow NorpeLHoCTbIo, He NpeBbiwatoen + 5 mm.

10
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Npunoxexune b
(cnpaBouHoOe)

Onpe.qenerme anowangun 4actu Topua no 3HavYeHnsaAM Xxopabl U guameTpa

Ta6nuya bB.1
B caHTumeTpax

Hvametp
Xopaa
4,00 5,00 6,00 7,00 8,00 9,00 10,00 11,00 12,00 13,00 14,00 15,00
1,00 0,04 0,03 0,03 0,02 0,02 0,02 0,02 0,02 0,01 0,01 0,01 0,01
2,00 0,36 0,28 0,23 0,20 0,17 0,15 0,13 0,12 0,11 0,10 0,10 0,09
3,00 1,41 1,02 0,82 0,68 0,59 0,52 0,46 0,42 0,38 0,35 0,33 0,30
4,00 6,28 2,80 2,10 1,71 1,45 1,26 1,12 1,01 0,92 0,84 0,78 0,73
5,00 9,82 4,72 3,62 3,00 2,57 2,26 2,03 1,84 1,68 1,55 1,44
6,00 14,14 7,21 5,63 4,71 4,09 3,62 3,26 2,97 2,73 2,53
7,00 19,24 | 10,27 8,15 6,89 6,02 5,36 4,85 4,44 4,09
8,00 2513 | 13,93 11,18 9,53 8,38 7,51 6,82 6,26
9,00 31,81 18,19 | 14,76 | 12,67 11,20 10,08 9,20
10,00 39,27 | 23,06 | 18,88 | 16,31 14,49 | 13,10
11,00 4752 | 28,56 | 23,56 | 20,47 | 18,26
12,00 56,65 | 34,68 | 28,82 | 2516
13,00 66,36 | 41,45 | 34,65
14,00 76,97 | 48,85
15,00 88,35

"
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lpodomkeHue mabnuusi 6.1
B caHtmeTpax

HvameTp

Xopga
16,00 17,00 18,00 19,00 20,00 21,00 22,00 23,00 24,00 25,00 26,00 27,00

1,00 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01
2,00 0,08 0,08 0,07 0,07 0,07 0,06 0,06 0,06 0,06 0,05 0,05 0,05
3,00 0,28 0,27 0,25 0,24 0,23 0,22 0,21 0,20 0,19 0,18 0,17 0,17
4,00 0,68 0,64 0,60 0,57 0,54 0,51 0,49 0,47 0,45 0,43 0,41 0,40
5,00 1,34 1,26 1,18 1,12 1,06 1,01 0,96 0,92 0,88 0,84 0,81 0,78
6,00 2,35 2,20 2,07 1,95 1,85 1,76 1,67 1,60 1,53 1,46 1,41 1,35
7,00 3,80 3,55 3,33 3,14 2,97 2,82 2,68 2,56 2,44 2,34 2,25 2,16
8,00 5,80 5,40 5,05 4,75 4,49 4,25 4,04 3,85 3,68 3,562 3,38 3,25
9,00 8,47 7,86 7,34 6,88 6,49 6,14 5,83 5,55 5,29 5,06 4,85 4,66
10,00 | 11,98 | 11,07 | 10,29 9,63 9,06 8,55 8,10 7,70 7,34 7,02 6,72 6,45
11,00 | 16,56 | 1520 | 14,07 | 13,12 | 12,30 | 11,59 | 10,96 | 10,40 9,90 9,45 9,04 8,66
12,00 | 2253 | 2049 | 1886 | 17,50 | 16,35 | 1536 | 14,49 | 13,72 | 13,04 | 12,43 | 11,88 | 11,37
13,00 | 30,38 | 27,30 | 2490 | 2297 | 21,36 | 1999 | 1881 | 17,78 | 16,86 | 16,04 | 1531 | 14,64
14,00 | 41,07 | 36,15 | 32,58 | 29,80 | 27,55 | 25,67 | 24,06 | 22,67 | 21,46 | 20,38 | 1941 | 18,54
15,00 | 56,90 | 48,09 | 4248 | 38,39 | 3520 | 32,60 | 30,43 | 2857 | 26,9 | 2554 | 2429 | 23,16
16,00 | 100,53 | 65,60 | 55,70 | 49,37 | 44,73 | 41,10 | 38,13 | 3565 | 33,52 | 31,67 | 30,05| 28,60

17,00 113,49 | 7496 | 6392 | 56,82 | 5160 | 47,51 | 44,16 | 41,34 | 3893 | 36,83 | 34,97
18,00 127,23 | 84,98 | 72,74 | 64,85 | 59,02 | 54,44 | 50,68 | 47,52 | 44,80 | 42,43
19,00 141,76 | 95,66 | 82,18 | 73,45 | 66,99 | 61,90 | 57,71 | 54,18 | 51,14
20,00 157,08 | 107,00 | 92,24 | 82,64 | 7552 | 69,89 | 6525 | 61,33
21,00 173,18 | 119,01 | 102,92 | 92,42 | 84,61 | 7841 | 73,31
22,00 190,06 | 131,70 | 114,23 | 102,79 | 94,26 | 87,48
23,00 207,73 | 145,05 | 126,17 | 113,76 | 104,48
24,00 226,19 | 159,09 | 138,74 | 125,33
25,00 245,43 | 173,80 | 151,95
26,00 265,46 | 189,19
27,00 286,27

12
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lMpodomkeHue mabnuys 6.1
B caHTumeTtpax

Hvametp
Xopaa

28,00 29,00 30,00 31,00 32,00 33,00 34,00 35,00 36,00 37,00 38,00 39,00

1,00 0,01 0,01 0,01 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
2,00 0,05 0,05 0,04 0,04 0,04 0,04 0,04 0,04 0,04 0,04 0,03 0,03
3,00 0,16 0,16 0,15 0,14 0,14 0,14 0,13 0,13 0,12 0,12 0,12 0,11
4,00 0,38 0,37 0,36 0,34 0,33 0,32 0,31 0,30 0,30 0,29 0,28 0,27
5,00 0,75 0,72 0,70 0,68 0,65 0,63 0,62 0,60 0,58 0,56 0,55 0,54
6,00 1,30 1,26 1,21 1,17 1,14 1,10 1,07 1,04 1,01 0,98 0,95 0,93
7,00 2,08 2,01 1,94 1,87 1,81 1,75 1,70 1,65 1,60 1,56 1,52 1,48
8,00 3,12 3,01 2,91 2,81 2,72 2,63 2,55 2,48 2,40 2,34 2,27 2,21
9,00 4,48 4,32 4,16 4,02 3,89 3,77 3,65 3,54 3,44 3,34 3,256 3,16
10,00 6,20 5,96 575 5,65 5,37 5,19 5,03 4,88 4,74 4,60 4,48 4,36
11,00 8,32 8,01 7,71 7,44 7,19 6,96 6,74 6,53 6,34 6,16 5,99 5,83
12,00 | 10,91 | 10,49 | 10,10 9,74 9,41 9,10 8,81 8,54 8,28 8,04 7,82 7,60
13,00 | 14,03 | 1348 | 1297 | 1250 | 12,06 | 1166  11,28| 10,93 | 10,60 | 10,29 9,99 9,72
14,00 | 17,75 | 17,03 | 16,37 | 1577 | 1521 | 1469 | 1420 | 13,75 | 13,33 | 12,93 | 12,56 | 12,21
15,00 | 22,14 | 21,22 | 20,38 | 1961 | 18,89 | 1823 | 1762 | 17,05 | 16,52 | 16,02 | 1555 | 1511
16,00 | 27,30 | 26,13 | 25,06 | 24,08 | 23,19 | 2236 | 2159 | 20,88 | 20,22 | 19,60 | 19,02 | 1847
17,00 | 33,32 | 31,84 | 30,50 | 29,27 | 2815 | 2712 | 26,17 | 2529 | 24,48 | 23,71 | 23,00 | 22,33
18,00 | 40,33 | 3846 | 36,78 | 3526 | 33,87 | 3260 | 3143 | 30,35| 29,34 | 2841 | 2754 | 26,72
19,00 | 48,48 | 46,13 | 44,03 | 4214 | 4043 | 3887 | 3743 | 36,11 | 34,89 | 33,75 | 32,70 | 31,71
20,00 | 57,95 | 5500 | 52,38 | 50,04 | 47,93 | 46,01 | 4426 | 42,66 | 41,17 | 39,80 | 38,53 | 37,34
21,00 | 6898 | 6525 | 6198 | 59,08 | 5649 | 5414 | 52,01 | 50,07 | 48,28 | 46,63 | 45,10 | 43,68
22,00 | 8189 | 77,14 | 73,04 | 6944 | 66,24 | 63,38 | 60,79 | 5844 | 56,29 | 54,31 | 5248 | 50,78
23,00 | 97,10 | 90,99 | 8581 | 81,32 | 7738 | 7387 | 70,73 | 67,89 | 6530 | 62,93 | 60,75 | 58,73
24,00 | 115,28 | 107,27 | 100,64 | 94,99 | 90,10 | 8580 | 8197 | 7854 | 7543 | 7259 | 70,00 | 67,61
25,00 | 137,50 | 126,66 | 118,00 | 110,81 | 104,70 | 99,39 | 94,71 | 9055 | 86,81 | 8342 | 80,33 | 77,50
26,00 | 165,79 | 150,28 | 138,62 | 129,29 | 121,53 | 114,93 | 109,18 | 104,12 | 99,61 | 95,56 | 91,88 | 88,52
27,00 | 205,27 | 180,28 | 163,67 | 151,16 | 141,14 | 132,80 | 125,68 | 119,49 | 114,03 | 109,16 | 104,78 | 100,80
28,00 | 307,87 | 222,03 | 195,41 | 177,68 | 164,30 | 153,56 | 144,62 | 136,98 | 130,32 | 124,45 | 119,21 | 114,48

29,00 330,25 | 239,47 | 211,18 | 192,30 | 178,03 | 166,56 | 156,99 | 148,81 | 141,68 | 135,37 | 129,74
30,00 353,42 | 257,61 | 227,61 | 207,55 | 192,35 | 180,13 | 169,92 | 161,18 | 153,55 | 146,81
31,00 377,37 | 276,43 | 244,69 | 223,41 | 207,28 | 194,28 | 183,41 | 174,09 | 165,96
32,00 402,11 | 295,95 | 262,42 | 239,90 | 222,80 | 209,01 | 197,46 | 187,56
33,00 427,64 | 316,15 | 280,80 | 257,02 | 238,93 | 224,32 | 212,08
34,00 453,95 | 337,05 | 299,85 | 274,77 | 255,67 | 240,23
35,00 481,04 | 358,65 | 319,55 | 293,15 | 273,02
36,00 508,92 | 380,94 | 339,91 | 312,16
37,00 537,59 | 403,93 | 360,94
38,00 567,04 | 427,62
39,00 597,28
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rocT P 52117—2003

lpodomkeHue mabnuusi 6.1
B caHtmeTpax

HvameTp
Xopga
40,00 41,00 42,00 43,00 44,00 45,00 46,00 47,00 48,00 49,00 50,00 51,00
1,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
2,00 0,03 0,03 0,03 0,03 0,03 0,03 0,03 0,03 0,03 0,03 0,03
3,00 0,11 0,1 0,10 0,10 0,10 0,10 0,09 0,09 0,09 0,09 0,09
4,00 0,26 0,25 0,25 0,24 0,24 0,23 0,23 0,22 0,22 0,21 0,21

5,00 0,52 0,51 0,50 0,48 0,47 0,46 0,45 0,44 0,43 0,42 0,42 0,41

6,00 0,90 0,88 0,86 0,84 0,82 0,80 0,78 0,77 0,75 0,74 0,72 0,71

7,00 1,44 1,40 1,37 1,34 1,31 1,28 1,25 1,22 1,20 1,17 1,15 1,12

8,00 2,16 2,10 2,05 2,00 1,96 1,91 1,87 1,83 1,79 1,75 1,72 1,68

9,00 3,08 3,00 2,93 2,86 2,79 2,73 2,67 2,61 2,56 2,50 2,45 2,40
10,00 4,24 4,14 4,03 3,94 3,84 3,76 3,67 3,59 3,51 3,44 3,37 3,30
11,00 5,67 5,63 5,39 5,26 5,14 5,02 4,90 4,80 4,69 4,59 4,50 4,41
12,00 7,40 7,21 7,03 6,86 6,69 6,54 6,39 6,25 6,11 5,98 5,86 5,74
13,00 9,46 9,21 8,98 8,76 8,55 8,35 8,16 7,97 7,80 7,63 7,47 7,32
1400 | 11,88 11,57 | 127 | 10,99 | 10,72 | 10,47 | 10,23 | 10,00 9,78 9,57 9,37 9,17
1500 | 14,70 | 1431 | 1394 | 13,59 | 13,25 | 12,94 | 1264 | 1235 | 12,08 | 11,81 | 11,56 | 11,32
16,00 | 1796 | 1748 | 17,02 | 1658 | 16,17 | 1578 | 1541 | 1506 | 14,72 | 1440 | 14,09 | 13,80
17,00 | 21,70 | 21,10 | 20,54 | 20,01 | 19,51 | 19,04 | 1858 | 18,15 | 17,74 | 17,35 | 16,98 | 16,62
18,00 | 2596 | 2523 | 2456 | 2391 | 23,31 | 22,73 | 2218 | 21,66 | 21,17 | 20,70 | 20,25 | 19,82
19,00 | 30,78 | 2991 | 29,09 | 2832 | 27,59 | 26,90 | 26,25 | 2563 | 2503 | 24,47 | 2393 | 2342
20,00 | 36,23 | 3519 | 3421 | 3329 | 3242 | 3159 | 30,81 | 30,07 | 29,37 | 28,70 | 28,06 | 27,45
21,00 | 4235| 4111 | 3994 | 3885 | 37,81 | 3684 | 3592 | 3504 | 3421 | 3342 | 32,67 | 3195
22,00 | 49,20 | 47,73 | 46,35 | 45,05 | 43,84 | 42,69 | 41,60 | 4057 | 39,60 | 38,67 | 37,79 | 36,95
23,00 | 56,86 | 5512 | 5349 | 51,96 | 50,53 | 49,18 | 47,91 | 46,71 | 4557 | 44,49 | 43,46 | 4248
24,00 | 6539 | 6334 | 6142 | 59,63 | 57,96 | 56,38 | 54,90 | 53,49 | 52,17 | 50,91 | 49,72 | 48,59
2500 | 7489 | 7247 | 70,22 | 68,13 | 66,17 | 64,33 | 62,61 | 60,98 | 59,44 | 57,99 | 56,61 | 5530
26,00 | 8544 | 8260 | 7997 | 77,52 | 7524 | 7311 | 71,10 | 69,22 | 67,44 | 6576 | 64,17 | 62,66
27,00 | 9717 | 93,83 | 90,75 | 87,90 | 8524 | 82,76 | 80,44 | 7826 | 76,21 | 7428 | 7245 | 70,72
28,00 | 110,19 | 106,27 | 102,67 | 99,34 | 96,25 | 93,38 | 90,70 | 88,19 | 8583 | 83,61 | 81,51 | 7952
29,00 | 124,67 | 120,05 | 115,84 | 111,96 | 108,37 | 105,05 | 101,95 | 99,06 | 96,34 | 93,80 | 91,40 | 89,13
30,00 | 140,78 | 135,34 | 130,40 | 125,87 | 121,71 | 117,86 | 114,28 | 110,95 | 107,84 | 104,92 | 102,18 | 99,59
31,00 | 158,77 | 152,33 | 146,51 | 141,22 | 136,38 | 131,92 | 127,79 | 123,96 | 120,39 | 117,05 | 113,92 | 110,97
32,00 | 178,91 | 171,24 | 164,38 | 158,18 | 152,53 | 147,36 | 142,60 | 138,19 | 134,09 | 130,27 | 126,70 | 123,34
33,00 | 201,58 | 192,39 | 184,24 | 176,95 | 170,35 | 164,34 | 158,83 | 153,75 | 149,05 | 144,68 | 140,60 | 136,78
34,00 | 227,28 | 216,15 | 206,41 | 197,77 | 190,03 | 183,02 | 176,63 | 170,78 | 165,38 | 160,38 | 155,72 | 151,38
35,00 | 256,72 | 243,04 | 231,28 | 220,98 | 211,83 | 203,63 | 196,20 | 189,43 | 183,22 | 177,48 | 172,17 | 167,23
36,00 | 290,97 | 273,81 | 259,38 | 246,97 | 236,09 | 226,43 | 217,75 | 209,90 | 202,73 | 196,15 | 190,07 | 184,44
37,00 | 331,81 | 309,55 | 291,49 | 276,30 | 263,22 | 251,76 | 241,56 | 232,40 | 224,11 | 216,53 | 209,57 | 203,15
38,00 | 382,62 | 352,10 | 328,74 | 309,77 | 293,81 | 280,05 | 267,97 | 257,24 | 247,58 | 238,83 | 230,84 | 223,50
39,00 | 452,01 | 404,98 | 373,03 | 348,54 | 328,65 | 311,89 | 297,44 | 284,75 | 273,45 | 263,30 | 254,08 | 245,66

40,00 | 628,30 | 477,10 | 428,00 | 394,60 | 368,97 | 348,13 | 330,56 | 315,40 | 302,08 | 290,22 | 279,54 | 269,86

41,00 660,11 | 502,90 | 451,69 | 416,81 | 390,02 | 368,22 | 349,82 | 333,94 | 319,97 | 307,53 | 296,33
42,00 692,70 | 529,39 | 476,05 | 439,67 | 411,70 | 388,91 | 369,67 | 353,05 | 338,43 | 325,39
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lMpodomkeHue mabnuys 6.1

rocCT P 52117—2003

B caHTumeTtpax

Hvametp

Xopaa
40,00 41,00 42,00 43,00 44,00 45,00 46,00 47,00 48,00 49,00 50,00 51,00
43,00 726,08 | 556,59 | 501,08 | 463,17 | 434,00 | 410,21 | 390,12 | 372,74 | 357,45
44,00 760,24 | 584,50 | 526,79 | 487,32 | 456,93 | 432,12 | 411,16 | 393,01
45,00 795,19 | 613,11 | 553,16 | 512,12 | 480,49 | 454,65 | 432,79
46,00 830,93 | 642,42 | 580,22 | 537,58 | 504,68 | 477,79
47,00 867,45 | 672,45 | 607,95 | 563,68 | 529,50
48,00 904,75 | 703,18 | 636,35 | 590,44
49,00 942,84 | 734,63 | 665,44
50,00 981,72 | 766,78
51,00 1021,38

lMpodomkerHue mabnuupi 5.1
B caHTumeTtpax
Hnametp

Xopaa
52,00 53,00 54,00 55,00 56,00 57,00 58,00 59,00 60,00 61,00 62,00 63,00
1,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
2,00 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02
3,00 0,09 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,07 0,07 0,07 0,07
4,00 0,20 0,20 0,20 0,19 0,19 0,19 0,18 0,18 0,18 0,17 0,17 0,17
5,00 0,40 0,39 0,38 0,38 0,37 0,36 0,36 0,35 0,35 0,34 0,33 0,33
6,00 0,69 0,68 0,67 0,65 0,64 0,63 0,62 0,61 0,60 0,59 0,58 0,57
7,00 1,10 1,08 1,06 1,04 1,02 1,00 0,99 0,97 0,95 0,94 0,92 0,91
8,00 1,65 1,62 1,59 1,56 1,53 1,50 1,48 1,45 1,43 1,40 1,38 1,36
9,00 2,35 2,31 2,27 2,22 2,18 2,14 2,1 2,07 2,03 2,00 1,97 1,94
10,00 3,24 3,17 3,11 3,06 3,00 2,95 2,90 2,85 2,80 2,75 2,70 2,66
11,00 4,32 4,24 4,16 4,08 4,00 3,93 3,86 3,80 3,73 3,67 3,61 3,55
12,00 5,62 5,52 5,41 5,31 5,21 5,12 5,03 4,94 4,85 4,77 4,69 4,62
13,00 717 7,03 6,90 6,77 6,64 6,52 6,41 6,29 6,19 6,08 5,98 5,88
14,00 8,99 8,81 8,64 8,48 8,32 8,17 8,02 7,88 7,74 7,61 7,49 7,36
15,00 11,09 | 10,87 | 1066 | 10,46 | 10,26 | 10,08 9,89 9,72 9,55 9,39 9,23 9,08
16,00 | 13,51 13,24 | 12,99 | 12,74 | 12,50 | 12,27 | 12,04 11,83 11,62 | 11,42 | 11,23 11,05
17,00 | 16,28 | 1595 | 1563 | 1533 | 1504 | 14,76 | 14,49 | 1423 | 13,98 | 13,74 | 13,51 13,28
18,00 | 19,40 | 19,01 18,63 | 1827 | 1792 | 1758 | 17,26 | 16,95 | 16,65 | 16,36 | 16,08 | 1582
19,00 | 2293 | 2246 | 22,01 | 2157 | 21,16 | 20,76 | 20,38 | 20,01 19,65 | 19,31 18,98 | 18,66
20,00 | 26,87 | 26,31 | 2578 | 2527 | 24,78 | 24,31 23,86 | 2342 | 23,00 | 2260 | 2221 | 21,83
21,00 | 31,27 | 30,61 | 2999 | 2939 | 2881 | 2826 | 27,73 | 27,22 | 26,73 | 26,26 | 2580 | 2536
22,00 | 36,15 | 3539 | 34,65| 3395| 3328 | 3264 | 3202 | 3143 | 30,85 | 30,30 | 29,77 | 29,26
23,00 | 4155 | 4066 | 39,81 | 39,00 | 3822 | 3747 | 36,76 | 36,07 | 35,41 34,77 | 3416 | 33,56
24,00 | 4751 | 46,48 | 4549 | 4455 | 4365 | 42,79 | 41,96 | 41,17 | 40,41 39,68 | 38,97 | 38,29
2500 | 54,05 | 52,86 | 51,73 | 50,65 | 49,61 | 48,62 | 47,67 | 46,76 | 4589 | 4505 | 4424 | 4346

15



rocCT P 52117—2003

OkonyaHue mabnuup! 6.1
B caHTumeTpax

[AvameTp
Xopga

52,00 53,00 54,00 55,00 56,00 57,00 58,00 59,00 60,00 61,00 62,00 63,00

26,00 | 61,23 | 59,86 | 58,556 | 57,32 | 56,14 | 55,00 | 53,92 | 52,88 | 51,88 | 50,92 | 49,99 | 49,10
27,00 | 69,08 | 67,51 | 66,03 | 64,61 | 63,25 | 6196 | 60,72 | 5954 | 5840 | 57,31 | 56,26 | 5525
2800 | 7764 | 7586 | 7416 | 7255 | 71,01 | 6954 | 68,13 | 66,78 | 6549 | 64,25 | 63,06 | 61,92
29,00 | 8698 | 8495 | 8302 | 8118 | 7943 | 77,76 | 76,17 | 7464 | 73,18 | 71,78 | 70,44 | 6915
30,00 | 97,15 | 94,83 | 9264 | 90,56 | 88,58 | 86,69 | 84,88 | 83,16 | 8151 | 79,93 | 7842 | 76,97
31,00 | 108,19 | 105,567 | 103,08 | 100,72 | 98,48 | 96,35 | 94,31 | 92,37 | 90,52 | 88,74 | 87,04 | 8541
32,00 | 120,19 | 117,21 | 114,39 | 111,73 | 109,20 | 106,79 | 104,50 | 102,32 | 100,23 | 98,24 | 96,33 | 94,50
33,00 | 133,20 | 129,83 | 126,64 | 123,63 | 120,78 | 118,07 | 115,50 | 113,05 | 110,71 | 108,47 | 106,33 | 104,29
34,00 | 147,31 | 143,49 | 139,90 | 136,50 | 133,29 | 130,24 | 127,35 | 124,60 | 121,98 | 119,48 | 117,09 | 114,80
35,00 | 162,61 | 158,29 | 154,22 | 150,40 | 146,78 | 143,36 | 140,12 | 137,04 | 134,11 | 131,31 | 128,64 | 126,10
36,00 | 179,20 | 174,30 | 169,71 | 165,40 | 161,33 | 157,49 | 153,86 | 150,41 | 147,13 | 144,02 | 141,04 | 138,20
37,00 | 197,19 | 191,64 | 186,45 | 181,59 | 177,02 | 172,71 | 168,64 | 164,78 | 161,12 | 157,65 | 154,34 | 151,18
38,00 | 216,71 | 210,42 | 204,56 | 199,07 | 193,93 | 189,09 | 184,53 | 180,22 | 176,14 | 172,26 | 168,58 | 165,07
39,00 | 237,92 | 230,77 | 224,13 | 217,95 | 212,16 | 206,73 | 201,62 | 196,80 | 192,25 | 187,93 | 183,83 | 179,93
40,00 | 261,00 | 252,86 | 245,33 | 238,33 | 231,82 | 225,72 | 219,99 | 214,61 | 209,52 | 204,71 | 200,16 | 195,83
41,00 | 286,16 | 276,85 | 268,30 | 260,38 | 253,03 | 246,17 | 239,75 | 233,72 | 228,05 | 222,70 | 217,63 | 212,83
42,00 | 313,65 | 302,99 | 293,23 | 284,25 | 275,94 | 268,21 | 261,01 | 254,26 | 247,93 | 241,96 | 236,33 | 231,00
43,00 | 343,81 | 331,52 | 320,35 | 310,12 | 300,71 | 292,00 | 283,90 | 276,34 | 269,26 | 262,60 | 256,34 | 250,42
44,00 | 377,04 | 362,78 | 349,93 | 338,25 | 327,55 | 317,69 | 308,56 | 300,08 | 292,16 | 284,73 | 277,76 | 271,19
45,00 | 413,87 | 397,20 | 382,32 | 368,89 | 356,68 | 345,50 | 335,19 | 325,64 | 316,76 | 308,47 | 300,70 | 293,39
46,00 | 455,03 | 435,31 | 417,93 | 402,41 | 388,40 | 375,66 | 363,98 | 363,21 | 343,24 | 333,95 | 325,28 | 317,15
47,00 | 501,54 | 477,87 | 457,34 | 439,24 | 423,07 | 408,47 | 395,18 | 382,99 | 371,76 | 361,34 | 351,65 | 342,59
48,00 | 554,96 | 52591 | 501,31 | 479,96 | 461,13 | 444,29 | 429,09 | 415,24 | 402,54 | 390,83 | 379,97 | 369,86
49,00 | 617,86 | 581,05 | 550,91 | 525,35 | 503,17 | 483,59 | 466,08 | 450,26 | 435,85 | 422,63 | 410,43 | 399,11
50,00 | 695,20 | 645,93 | 607,78 | 576,52 | 550,00 | 526,97 | 506,63 | 488,44 | 472,00 | 457,01 | 443,26 | 430,56
51,00 | 799,64 | 725,65 | 674,65 | 635,15 | 602,75 | 575,26 | 551,37 | 530,26 | 511,37 | 494,29 | 478,72 | 464,42
52,00 [1061,83 | 833,22 | 756,77 | 704,04 | 663,16 | 629,61 | 601,12 | 576,36 | 554,47 | 534,88 | 517,15 | 500,98

53,00 1103,06 | 867,51 | 788,58 | 734,09 | 691,81 | 657,10 | 627,60 | 601,95 | 579,27 | 558,96 | 540,57
54,00 1145,08 | 902,51 | 821,08 | 764,80 | 721,11 | 685,21 | 654,69 | 628,14 | 604,66 | 583,61
55,00 1187,88 | 928,22 | 854,25 | 796,17 | 751,04 | 713,95 | 682,40 | 654,94 | 630,63
56,00 1231,47 | 974,65 | 888,11 | 828,21 | 781,63 | 743,32 | 710,72 | 682,33
57,00 1275,84 |1011,80 | 922,66 | 860,91 | 812,86 | 773,32 | 739,66
58,00 1321,00 |1049,66 | 957,90 | 894,27 | 844,74 | 803,95
59,00 1366,95 [1088,23 | 993,82 | 928,30 | 877,26
60,00 1413,68 | 1127,52 |1030,44 | 963,00
61,00 1461,19 | 1167,53 | 1067,74
62,00 1509,49 | 1208,26
63,00 1558,58
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[1] MeToauka nsmepexuin
MW 1780—87

[2] MeToauka nsmepenui
MW 2024—89

[3] TY 13-0300006-23—87
[4] WNHcTpyKuma

[5] WHcTpykums

92-55

[6] Mpasuna

Mo cTaHaapTU3aunm

MP 50.2.009—94

FOCT P 52117—2003
Bubnuorpadcdus

MlocynapcTBeHHas cuctema obecnieveHust eauHCTBA M3MepeHuil. JleHTbl oBpasuoBbie U
PYNETKN MeTannmM4eckie nameputensHbole. MeTogmka noBepku

locynapcTBeHHas cucteMa obecnedeHns eanHcTBa namepeHnin. JIMHERKN namepuTensHbe
meTannuyeckue. MeTtoguka nosepku

Ckoba necHaa tmna T
MHCTpyKUMs no noBepke NecHbIX ckob

MHCTpYKLMﬂ MO NOBepKe U3MepUTENbHLIX NECHBIX BUNOK

FocynapcTeeHHas cucTema obecrneveHust eguHCTBa M3aMepeHuid. Mopagok nposeaeHns
MCMILITaHWIA ¥ YTBEPKOEHMA TUNa CPeACTB U3MEPEHNIA
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