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UHcTpyKuuns
no MapKLLienaepcKoMy yyeTy 06beMOB ropHbIX paboT npu Ao6blve None3HbIX UCKONaeMbIX OTKPbLITLIM
cnoco6om

|. O6LwMe nonoxeHus

1. WHcTpykumMsi no MapKlengepckomy y4deTy oOObeMOB TOpHbIX paboT npu Aobblde MonesHbiX
nckonaemMblx OTKPbITbIM crnocobom paspaboTtaHa ¢ ydyeToMm TpebosaHun 3akoHa Poccunckon ®egepaummn "O
Hegpax" oT 21.02.1992 N 2395-1 (BegomocTtn Cbesaga HapogHbix aenyTtatoB Poccunckon ®epepauun, 1992, N
316, cT1.834), depepanbHoro 3akoHa oT 21.07.97 N 116-®3 "O npoMbilfieHHON 6Ge30MacHOCTN OMnacHbIX
npon3BoaCcTBEHHbIX 06bekToB" (CobpaHne 3akoHogaTenscTBa Poccuiickon depepauum, 1997, N 30, c1.3588),
MonoxeHnss 0 NULEeH3NPOBaHUM OesATENbHOCTM MO MNPOM3BOACTBY MapKLUENOEPCKUX paboT, YyTBEPXKOAEHHOro
noctaHosneHvem [NpasutenbctBa Poccuiickon ®epepaumm ot 04.06.02 N 382 (CobpaHue 3akoHopaTtenbcTea
Poccuickon ®egepaumn, 2002, N 23, c1.2182), MNpasun opraHusaumMn 1 OCyLLECTBIEHNS NPON3BOACTBEHHOIO
KOHTpona 3a cobniogeHnem TpeboBaHUA NPOMBbILLNIEHHONW 6e30MacHOCTUM Ha OMacHOM MPOM3BOACTBEHHOM
obbekTe, yTBEPXAEHHbLIX nocTtaHoBneHnem [lpasutenbctBa Poccunckon Pepepauum ot 10.03.99 N 263
(CobpaHune 3akoHopatenbcTBa Poccunckon depepaumm, 1999, N 11, ¢1.1305), MNMonoxeHna o ®epepansHoOM
rOpHOM 1 NPOMbILLIIEHHOM Hafasope Poccun, yTeepxaeHHoro YkasoMm lNpesnaeHta Poccuiickon ®epepauun ot
03.12.01 N 841 (CobpaHue 3akoHogaTenscTBa Poccuiickon depepaumm, 2001, N 50, cT1.4742).

2. WHcTpyKumMa ycTaHaBnuBaeT TexXHUYEcKMe TpeGoBaHUS MO OXpaHe Heap Npu Npou3BOACTBe
MapKLengepckmx paboT npu pa3paboTke MEeCTOPOXKAEHWA MONe3HbIX MCKOMaeMbIX OTKPbITbIM CrocoGoM B
YyacTM yyeTa OOGBLEMOB TOpPHbIX pPaGoT, BKMOYas 0OObEeMbl BbIHYTHIX TOPHbLIX MOPOA, 3acknagupoBaHHbIX
Mose3HbIX NCKoMaeMblX, pa3MeLLEHHbIX B OTBanax, nopog BCKpbILWM U Ap.

3. TpeboBaHuss WHCTpykuumM saBnsitoTcss obsizaTenbHbIMW  Ansi OpraHM3auui He3aBUCUMO OT  UKX
OpraHM3auMOHHO-NPaBoBbIX  YOPM  COBCTBEHHOCTM  (Qanee -  opraHu3auun),  MHAUBMAOYanbHbIX
npeanpuHMMaTenen, OCYLLECTBASIOWMX COCTaBfieHMe W peanu3aumio  MpPoekToB nNo  paspaboTke
MECTOPOXAEHUA MONE3HbIX UCKOMaeMbIX OTKPbITLIM criocobom Ha Tepputopumn Poccuiickon Pepepaumm u B
npegenax ee KOHTMHEHTanbHOro Lwenbda U MOPCKON WCKMIOYUTENBHON 3KOHOMWYECKOW 30HbI Poccuimckom
depepanmu.

4. B cooTBeTcTBUM CO cTaTben 22 3akoHa Poccuickon depepaumm "O Hegpax" nonb3oBaTenb Heap
06s13aH obecnevnTsb:

- cobniogeHve TpeboBaHU 3akoHOOATENbCTBA, @ TakkKe YTBEMKOEHHbIX B YCTaHOBIIEHHOM nopsake
CTaHOapToB (HOPM, MpaBuil) MO TEXHOMOIMM BeAEeHUS paboT, CBA3aHHbIX C MOMb30BaHWUEM Heapamu, U npu
nepBuUYHON NepepaboTke MUHEParbHOro Chipbs;

- cobniogeHve TpeboBaHUA TEXHUYECKUX TMPOEKTOB, MMaHOB M CXEM pPas3BUTUSI TOPHbLIX paborT,
HeaonyLleHne CBEPXHOPMAaTUBHbLIX NOTEPb, pa3yboXxmnBaHMs 1 BbIGOPOYHON OTPaBOTKM NONE3HbLIX UCKONaeMbIX;

- BELEHWe TreoniorM4yeckor, MapKLenaepckon W WHOM [OKYMEHTauum B MpoLecce BCEX BUOOB
Nonb30BaHWA HegpaMu U ee COXPaHHOCTb;

- 6esonacHoe BegeHne paboT, CBA3aHHbLIX C MONb30BaHNEM Heapamu;



- cobrniiogeHne  yTBEpXKOEHHbIX B  YCTaHOBMEHHOM nopsake cTaHgapTtoB  (HOpM,  npasun),
pernaMmeHTUpYoLWmMX YCroBUS oxpaHbl Heap, atTMocdepHOro Bo3ayxa, 3eMerb, 1ecoB, BoA, a Takke 34aHun u
COOPY>XEHUI OT BPEAHOro BrUSHNSA paboT, CBSA3aHHbIX C NOMb30BaHWEM HeapaMmu;

- npuBedeHne Yy4yacTKoB 3eMnn U OpYrux NPUPOAHbIX OBOBLEKTOB, HapyLUEHHbIX MPU MNOMb30BaHUU
HedpaMu, B COCTOSIHWE, NPUrogHoe Ans UX AanbHenwero Ucnonb30BaHms.

5. B cootBetctBUM coO cTaTben 23 3akoHa Poccuickon Pepepauumn "O Hegpax" OCHOBHbIMU
TpeboBaHMAMM NO paunoHarbHOMY UCMONb30BaHUIO N OXpaHe Heap SBNATCS:

- obecneyeHve Hambonee MOMHOrO WM3BNEYEHUS U3 Heap 3arnacoB OCHOBHbLIX MU COBMECTHO C HUMWU
3anerawLmx noresHblX UCKoMaeMbIX Y NOMYTHbLIX KOMMNOHEHTOB;

- [OCTOBEPHbIN YYeT M3BMeKaeMblX 1 OCTaBMAeMbIX B HeApaX 3anacoB OCHOBHbLIX 1 COBMECTHO C HUMMU
3anerawLwmx MnoresHbiX UCKoMaemblX M MOMYTHbIX KOMMOHEHTOB Mpu pa3paboTke MeCTOPOXAEHUA MONe3HbIX
nckonaembix.

6. B cootBeTCcTBUM C MYHKTOM 2 "lMONOXEHUS O NULEH3NPOBaHUN AeATenbHOCTU MO MPON3BOACTBY
Mapkengepcknux — pabot"  NPOM3BOACTBO  MapKWengepckux  paboT  BKAYAET:  NPOCTPaHCTBEHHO-
reoMeTpuyeckme N3MepeHns ropHbIX pa3paboTok M NoA3eMHbIX COOPYXEHUR, onpeaereHne ux napameTpos,
MECTOMOMOXEHNS N COOTBETCTBUSA NPOEKTHON AOKYyMEHTauumW; HabriogeHns 3a COCTOSHMEM FOPHbIX OTBOAOB Y
0B60CHOBaHWE UX rpaHuL,; BeaeHne ropHoW rpadpnyeckon JOKyMeHTauun; y4eT n 060CHOBaHNE 06BHEMOB FOPHbIX
pa3paboTok; onpederneHne onacHbIX 30H M Mep OXpaHbl FOPHbIX pPas3paboToK, 34aHU, COOPYXKEHUA W
NPUPOAHbLIX OOBHLEKTOB OT BO3AENCTBUSA paboT, CBSA3aHHLIX C NOMb30BaHMEM HeApaMu.

7. TexHu4eckune NpoekTbl Ha NoNb3oBaHMe y4acTkaMmun Hegp, cornacyemole [focroptexHaasopom Poccun
Unn ero TeppuTopuanbHbiMU opraHamu (ganee opraHamu [ocropTexHagsopa Poccun), MOryT cOCTOSITb U3
TEXHUKO-O9KOHOMMUYECKNX OBOCHOBAHMIM, MPOEKTOB pa3paboTkMm MeCTOPOXOEHUA MOMeE3HbIX UCKonaeMmblX,
NPOEKTOB MPOU3BOACTBa MapKLengepckmx paboT, MHOM NPOEKTHOW AOKYMEHTaLUUM Ha NoNb3oBaHUe y4acTkamu
Heap U COOTBETCTBYIOLLUX TEXHUYECKMX 3ad4aHUIM Ha NPOeKTMpoBaHuWe (Janee - NpoeKkTHas AOKyMeHTauus).

8. MNpu BegeHUM MapKLLengepckoro yyeta 06beMOB ropHbIX paboT Npu Aobbl4e NonesHbIX ckonaembixX
OTKpbITbIM  cnocobom obecneynmBaeTcs [OCTOBEPHbIN y4eT 3anacoB MoresHblX uckonaembiX. [lpu
HeobXOAMMOCTM NPOBOAMUTCH  3KCMepTM3a oOxpaHbl Hedp. Mapkwengepckun yyeT  ocyllecTBnsaeTcs
opraHudauven  (MHOMBMAOYarnbHbIM  NpeanpuHMMaTeneM), UMelLWen NULEH3U Ha  [pou3BOACTBO
MapKLlerngepcknx pador.

9. O6beMbI BbIHYTbIX FOPHBLIX NOPOA NO BCKPbILLE U A00bIYe (fanee - ropHble nopoAbl) onpeaensoTcs B
TeX eguHMLAaxX U3MepeHUs, B KOTOPbIX MX NNAHUPYIOT N YYUTLIBAIOT.

10. OcobeHHOCTN MapKLenaepckoro yyeta o6bemMoB rOpHbIX PaboT MPUMEHUTENBHO K KOHKPETHbLIM
FOPHO-reonorM4eckUM YCrioBUSM U TEXHOMOMMW NPOU3BOACTBA TOPHbIX PaboT y4yUTLIBAKOTCA B MPOEKTHOW
OOKYMeHTauuu unu B NpoekTax NponsBoAcTBa MapKLlengepckmx pador.

11. lMpu rogosow NPOU3BOAUTENBHOCTU Kapbepa 1 MNH.T U Bonblle pekoMeHOYeTCs MPUMEHSTb
B3BelLUMBalOLME YCTpoOMCTBaA ANs yveTa [o06ObITOrO U peanu3oBaHHOrO MONIE3HOro WCKonaemoro wu Ans
onepaTUBHOrO yyeTa 06bEMOB BbIHYTbIX MOPOA BCKPbILWW. B 3aBUCMMOCTU OT NPUHATBIX METOA0B ONepaTUBHOIO
yyeTa W MapKwewnaepckon ChbeMKUM B MPOEKTHOW OOKYMeHTauun npegycmaTpuBaeTcs obecnevyeHve
COOTBETCTBYIOLLMX CNYXO kapbepa TEeXHUYeCKMMM cpeacTBamu, MOMELLEeHUS MK, TPaHCMOPTOM W Kaapamu,
HeobxoanMoe Ans BegeHUs JOCTOBEPHOro y4eTa 3anacoB NnonesHbIX MCKoNaeMblX.

12. Mapkwewngepckass CbeMka ropHbIX BblpaboToK M nodcyeT no ee pesyrnbTataM 0O6beMOB BbIHYTbIX
B30OPBaHHbLIX TOPHbLIX MOPO4 MOFYT OCYLIECTBMAATLCA He MnpeBbllas 3Ha4YeHUn cnegyrowmx AonyCcTUMbIX
norpeLuHocTern (4BOMHOW cpeaHen KBagpaTUYeCKON NOrpeLlHOCTM):

- NpY MapKLIenaepckon CbeMke YCTYMNOB AONycTUMas norpewwHocts curMa_V_gon (%) onpeaeneHus
obbema no opmyne:

1500
curma , (1.1)
\% KB. KOpeHb V
morn

roe V - o6beM BHHYTHX TI'OPHBIX [OPOIH, [IPMBENEHHED K OoObeMy B Lejuke, M3.

dopmyna (1.1) ncnonbayetca npu obbemax ot 20 o 2000 Tbic.M3. Ecnn 06bem 6onblie 2000 Thic.M3,
TO npuHUMatoT curma_V_pgon = 1%; ecnm 06bem mMeHbLle 20 Thic.M3, TO METOAMKA CbEMKUN FrOPHbIX BblpaboToK
N BblUMCNEHNS OOBHLEMOB YCTaHaBMMBAOTCA C TakMM pacyeToMm, 4TOObl MOrpelwHoCcTb curma_V_gon He
npesbiwana 10%.

- npu onpefeneHnn obbema BblHYTbIX (B30PBaHHbLIX) FOPHbLIX NOPO4 B PaspbIXNIEHHOM COCTOAHMM MO
MapKLLIENOEPCKON CbEMKE U NEPEBBIYNCIIEHUN €ro B 00beM B LieNnMKe Yyepes KoahULMEHT paspbIXneHns 3ThX
nopoa, gonyctumMas norpewHocTb curma_V_aon (%) Beluncnsietca no oopmyne:

2200

CrIMa

(1.2)



\% KB. KOpeHb V
morn

rne V - o6beM BHHYTHX (B30PBAHHBIX) TOPHHIX [OPOH, [IPUBEISHHHN K OBBEMY B
uesmke, M3.

dopmyna (1.2) ncnonbayetca npu obbemax ot 45 0o 2200 Tbic.M3. Ecnin 06bem 6onblie 2200 Thic.M3,
TO npuHuMatoT curma_V_pon = 1,5%; ecnn obbem MeHblue 45 Thic.M3, TO METoAMKA CbEMKN U BbIYMCIEHMS
06BLEMOB, a Takke onpeferneHns koadduumMeHTa paspbiXieHus yCTaHaBNMBaeTCa C TakMM pacyeToM, YTobbl
norpeLwHocTb curma_V_aon He npesbliwana 10%.

JonycTumMyto NorpeLLHocTb, onpegeneHHyto no dopmyne (1.1) nnum (1.2), ncnonb3ytoT AN Bbl4UCNEHNS
AOMYCTUMOWN PasHOCTU Mexay 06beMOM FOpHbIX NOPOA, HAWAEHHBIM MO KOHTPOMBHOMY NoAcyeTy, 1 06 BHLEMOM,
NMPUHATBIM B OTYeTax, a Tawke Ans 0BOCHOBaHWS HOBbLIX CMNOCOBOB CheMkM U nogcdeta obbemoB. Ha aTty
MOrpeLLHOCTb KOPPEKTUPOBATL OOBbEM, onpedeneHHbIN N0 MapKLLIEengepCckon CbeMKke, He JoMnycKaeTcsl.

13. MeToabl yyeTa JOBbIMM N BCKPbIWMW MO YUCIY OTIPYXEHHbBIX TPaHCMOPTHBIX COCYAOB U cpedHen
mMacce (0b6beMy) nonesHoro wuckonaemoro (nNopog, BCKPbIWKM) B OAHOM cocyge unuM no pesynbtatam
B3BELUMBAHWNS BCEX TPAHCMOPTUPYEMbIX MOPHLIX NOPOA MOTYT NPUMEHATLCSA NPY onpegeneHun obbema ropHbix
paboT c norpelHocTbo He Gonee 5%. Ecnn ykasaHHass TOYHOCTb He obecneuvmBaeTcs, TO pesynbTaTbl
onepaTUBHOIO yyeTa UCNONb3YT TOMNbKO ANs npuBedeHus K obbeMaM, onpeaerneHHbIM No MapKwengepckum
OaHHbIM Ha Ha4Yano W KoHeL, OTY4ETHOro nepunoaa.

14. Ha pewncTteyloweM W CTposiLLeMCs Kapbepe, paspese, UHOM 0ObekTe no [ob6blde MomnesHbiX
nckonaemMblX OTKPbITbIM CrocoboM (danee - Kapbep), 06beMbl BbIHYTbIX FOPHbLIX MOPOA OnpeaenstoT Mo
MapKLWenaepcko CbemMKke UunuM Mno  AaHHbIM - OMepaTMBHOMO  yyeTa, PYKOBOACTBYACh CrieaylowuMm
TpeboBaHUAMMU:

- MpU NPUMEHEHUN Ha Kapbepe TEXHONMOMMYeckon cxembl pa3paboTku, nossondwwen onpeaenstb
006BbEM BbIHYTbIX 3@ MECSL, FOpHbIX Nopod B Lenvke HEenoCcpeacTBEHHO MO MapKLUenaepcKon cbeMke, obbem
onpegensieTcs kak No CbeMke, Tak U No AaHHbIM ONepaTUBHOIO yyeTa;

- Npu pa3paboTke ropHbIX NOPOA C NpeaBapUTENbHBIM PbIXNIEHMEM B3PbIBOM Ha 3a4ULLEHHbIN OTKOC
ycTyna c nocrneaylowen oTrpy3kon Oonblie 4eM 3a Mecsl, OOBbeM BbIHYTbIX 3a MECsU TOpHbIX Mopon
NPUHUMAETCS NO AaHHBLIM ONepPaTUBHOTO YYeTa;

- B Cny4vasx, Korga npuMeHsiemble Ha Kapbepe MeToAbl OnepaTtMBHOIO yyeTa He obecneymsaloT
HeoBX0ANMON TOYHOCTU, O6BEMBI BLIHYTLIX FOPHBLIX MOPOA ONpeaensanTca N0 MapKWenaepckon CbeMke.

15. O6beM BbIHYTbIX 3a MECSL FOPHbIX NMOPOA MOXHO NPUHATH MO AaHHbIM OnepaTUBHOMO y4yeTa C
nocneayoLLen KOpPeKTUPOBKON MO MapKLLEOEepCKoMy 3amepy.

16. KoppektTupoBKa Yy4uTbiBaeMblX MO pesynbTataM MapKWengepckon CbeMKA WU  AaHHbIM
onepatmBHoro ydyeta obbemMoB [Ao6bldM MO BbIXoAy MpOoAyKUuMM oboraTuTenbHbiX ¢abpuk unu apyrmx
nepepabaTbiBaloLLMX MPON3BOACTB HE AONYCKaEeTCs.

17. KonuyectBo 6annacta M cHera, BbIBO3WUMOrO M3 Kapbepa BMeCTe C FOpHbIMM Nopoaamu,
onpegensieTca B Nopsake, YCTaHOBMEHHOM Mofb3oBaTeneM Heap MO  COrnacoBaHU € opraHamu
"ocropTexHagsopa Poccun. BannacT u cHer, BbiBE3€HHbIE U3 Kapbepa, B 06beMbl MO BCKpbIWE U J00blYe He
BKITHOYAIOTCA.

18. B 3anonHsemon MapKLlengepckon criykbon kapbepa KHuUre ydveTta ABWXKEHUS FOpPHOW Macchbl
OTpaxarTcs crnegyrolime aHHbIe MO BbIEMOYHbIM €4MHMLEaM, FOPU3oHTaM, yyacTkaM, Kapbepy:

- 06beMbI BbIHYTbIX FOPHbLIX MOPOA, OnpeaerneHHble N0 MapKLWenaepckon CbeMKe;

- JaHHble onepaTUBHOMO y4eTa, NPUHATbIE ANA NpuMBeAeHUs 06beMOB rOpHbIX NOPOA, OnNpeAeneHHbIX
no MapKLengepckon CbeMKe, K Havany U K KOHLY OTHYETHOro nepunoaa;

- 0bbeMmbl B30pPBaHHbIX FOPHbIX MOPOA Ha YCTynax, MnepeBblMUCMEHHble B OBbeMbl B Uenuke, u
NPUHATBIE NPU NepecHeTe KOIMPULMEHTbI PaspbIXNeHns;

- 00beMbl B30OpPBaHHbLIX FOPHbLIX MOPOA Ha YCTynax, OCTaBfieHHble OT npegbiaylero B3pblBa,
npvBeaeHHbIe K 06beMy B LIEnuKe, U NPUHATBLIE NPpK nepecyeTe KO MULMEHTLI pa3pbiXneHus;

- Macca AoObIToro MOMe3Horo WCKONaeMoro M ero MnMoTHOCTb B Lenuke, €cnn 3T CBeAeHUus
NCNonb3ylTCa ANs NONyYeHUss OTYETHBIX JaHHbIX;

- 06BbEeMbI BbIHYTbIX FOPHbLIX MOPOM, ONpeAerneHHble MO KOHTPOSTIbHOMY MapKLienagepckoMy noacyeTy, u
pesynbTaTbl CPaBHEHUS 3TUX 06 BEMOB C OTHETHBIMU OAHHBLIMM.

19. OpraHusaums B3aMMOOENCTBUSA MexXay TEeXHUYeCcKumu cnyxbamum kapbepa (MapKLiengepckon,
reorniormndyeckorn n Aap.) o y4ety ob6beMoB ropHbIX MOPOA, BKMYas MapKwengepckne CbeMKU, onpegeneHue
NMOTHOCTU FOPHLIX NOPOA B LieNWKe U Ha cknage, ornepaTuBHbIN yYeT 1 Ap., YCTaHaBMMBaETCA NOMOXEHUAMN O
MapKLUeaepCcKor U reorniormyeckomn crnyxbax, NPoeKkTHON JOKYMEHTauuu.

II. MoacyeT 06EMOB ropHbIX NOPOA NO MapKLLIeMAePCKON CbeMKe

20. O6bembl BbIHYTHIX (B30pBaHHbIX) FOPHLIX MOPOA MOACYHWTLIBAKOTCA crocoGamMu cpemdHero



apuMeTMYECKOro, TOPU3OHTamNbHbLIX W  BEPTUKANbHbIX CEYEHUIN, OObEeMHOW naneTkm W ApyruMu,
obecneynBaOLLUMN HEOBXOAMMYKO TOYHOCTL. py BbiGope crnocoba y4uTbiBaeTcsl TEXHOMOrUst paspaboTky u
BUL, CbeMKM FropHbIX BbipabOTOK.

Mpu ycnoBun, korga TexHororMyeckasi cxema pas3paboTku MO3BOMSET OMNpenensTs 06beMbl FOPHbIX
nopon, NpPUBEAEHHblE K OObEMY B LENWKE, HEMOCPEeACTBEHHO MO CbEMKE YCTYNnoB, OOLEMblI MOXHO
NnoAcYMTbIBaTL CMNOCOOOM cpefHero apudmeTnyeckoro. OTOT CNocob He MPUMEHSIETCS, eCrlv BEPXHSAS Unn
HWKHAS nnowagka ycTyna B npefenax 3axodkMm MMeeT nonepeydHbld ykrnoH 6onee 0,015, O6bembl
NMOACYUTLIBAOTCS CNOCOBOM rOPU3OHTaNbHBIX CEYEHUI MPU HAHECEHWM Ha NaH ropHbIX BblpaboToOK GpPOBKM
ycTyna v NpoOMeXXyTOYHOIO CEYEHMSI.

OO6beMbl rOpHbIX MOpoa, ONPEAENEHHbIX MO TaxeoMEeTPUYECKOW CbEMKE, MoOCUHUTbLIBAOTCA Ccnocobom
BEPTUKAmNbHbIX CEYEHUA, MO CTepeodOoTorpammMeTpUYEcKOn CbeMKe - OO4HUM W3 MNEepPeyvnNCrEeHHbIX Bbllle
cnocobos, kpome cnocoba cpegHero apndMeTUYeCKoro.

Cnocob o6beMHON ManeTkMm MOXHO MPUMEHsITb ONns nogcyeta obbeMa B30pPBaHHbLIX FOPHbLIX MOPOA,
€Cnn OHM M300bpakeHbl Ha MNnaHe B MPOEKUMM C YUCIOBbIMM OTMETKaMu, a Takke Ansi nogcyeta obbema
BbIHYTbIX FOPHLIX NOPOA, €CINN 3aX0fKa MMEET HenpaBuilbHbIE, CIIOXKHbIE KOHTYPbI 1 MOBEPXHOCTMU.

ABTOMaTM3NPOBaHHbIN NoAcyYeT 06bEeMOB TOpHbIX MOPOA MPUMEHSIETCS NPWU NMOMOLLM MPOrpPaMMHbIX
npoaykToB, obecneynBatoLLmx He0BXoaNMYH TOYHOCTb.

21. OObembl TOpHbIX Mopog nogcyMTbiBalOTCA cnocobamyn cpedHero apudmMeTndeckoro U
rOpU3oHTanbHbIX CEYEHU No hopmyne:

S + S
H B
V = —x h , (2.1)
2 cp
rne V - ob6beM skcKaBaToOpHOM 3axonku (cios mim 6joka), M3,
S, S - njomamy ceueHut, COOTBETCTBEHHO I[10 BEPXHMM M HMXKHUM OPOBKAaM, M2
B H
h = CpeﬂHHH BEICOTAa 3aXOIKWU, M.
cp

Mpu noacyete 06GBLEMOB FOPHbLIX MOPOA CMNOCOGOM CpeaHero apugMETUHECKOrO CPEAHIo BbICOTY
3axofKku h_cp BbYMCIAOT No dopmyrne:

cymma Z cymma Z
B H
h = - , (2.2)
cp n n
B H
rone Z wn Z - cyMMa OTMETOK COOTBETCTBEHHO [0 BEPXHMM U HMXHUM OpPOBKAaM;

B H
N ¥ N - 4YKMCJIO PEeedHEX TOoUeK 10 3TUM OpPOBKaM.
B H

22. Cnoco6 cpegHero apudMeTUYeckoro He MPUMEHSIETCS, ecrin KpoMe GPOBOK YCTYMNOB CHUMAlOTCS
[OMOMHUTENbHbIE TOYKM Ha paboymnx Nnoluaakax Unm oTkocax YCTyros.
23. O6beMbI FOpHbIX NOPOA, NOACYMTLIBAIOTCA CNOCOGOM BEPTUKAMNbHBIX CeYeHUiA Mo dhopmyne:

S +S S +S S + S
1 2 2 3 n-1 n
V=——xa + —xa +..+ —x a , (2.3)
1 2 n-1
2 2 2
roe S, S - JIOWAIY CeuYeHMM Ha I'PaHMIax BHHYTOM 3axonku, M2,
1 n

s, S, ..., S - JIOWAINM IPOMEXYTOUHEIX CEeUYeHMM, M2
2 3 n-1
a, a, ..., a - PacCTOAHMA MEeXIOy CeUeHMAMM, M.



Ecnun paccToAaHnA Mexay ceveHnamm ognHakoBble, cbopmyna nMeeT Bna:

S +S
1 n n-1
V=ax (—— + cymma S, (2.4)
2 2
Ioe a - pPacCTodHMEe MeXIy CeUeHUSIMMN,
S - IomamM MNpPOMEexXyTOUHHX CeueHMI,

N - 4YMCJO CeuyeHUN.

O6bem Tena Mexay CMeXHbiMU HenapannenbHbIMU Ce4eHUAMU NoACHUTbIBaAeTCAd Nno cbopmyne:

BeTa
VvV = [L(28 +S) +L (28 + S)], (2.5)
6po 1 1 2 2 2 1
roe S, S - momamu cedeHum, M2,

1 2

L, L - paccrodaumsa OT LEHTPa TAXECTM COOTBETCTBYKIETO CEUeHUS o

1 2 JIMHUY T[IepeceyeHrs CEeUeHUM, M;

Gera - yrosn Mexny cedenuamu (...°);

po = 57,3 - uucyo rpamgycoB B panraHe

24. Cnocob ob6bemMHOM naneTku NnpuMeHAeTCA, eCrnin pa3Mepbl y4acTka BbleMKU B NMiiaHe 3Ha4YuTesrnbHO
npesbllWaloT CpeaHo BbiIHUMaeMyro MOLLIHOCTb. O6bem nogcynTbIBAOT MO cbopmyne 2.6 unn 2.7.

n 1 m ,
V=Sx(cymma h - — cymvua h), (2.6)
=1 i 2] =m i
Toe S - mowans NpAMOYTOJIbBHMKA MajleTKy, M2;
n
cymmMa h - cymMmMa BEICOT BHHYTOTO CJIOS B BEpPUMHAX najeTKy, ronanaimx
i =1 i BHYTPb KOHTYpPa M HA KOHTYP BHIEMKM, M,
m
cymMa h' - cymMmMa BEICOT BHHYTOTO CJIOS B BEPUMHAX MNAJETKM, [OMNAaNAnIMUX Ha
j=m i KOHTYP BHEMKM WMJIM PACHIOJIOKXEHHEIX OT HEIO HA PACCTOSHUU MeHee
MOJIOBUHEL CTOPOHE NPAMOYTOJIBHMUKA MaJeTKMU.
n
V =S X cymma h (2.7)
=1 i
roe S - mwomwans NpAMOYTOJIBHMKA [aJleTKy, M2;
N - UKCJIO NPAMOYTOJIBHUKOB B Mpelleslax [NOICUMTHBAEMOTO KOHTYPAa;
h - BrcoTra cnosa BeHYTEX (B30PBAHHEIX) [IOPOL B Kaxnom BeplHE
i NPSMOYTOJIbHUKE, M.
Pasmepbl CTOPOH MPAMOYrONbHUKOB ManeTkn MNpUHMMAlTCA paBHbiMM 5 - 10 MM. Yucno

NPsIMOYroNbHMKOB MarneTku B KOHTYpe noacveta 06 beMOB NPUHUMAETCS paBHbIM 15.

25. Mpu B3pblBE Ha 3a4YULLEHHBLIA OTKOC YCTyna, BKMOYash METOA KackaaHOro B3pblBaHWsi, 0ObeM
BbIHYTbIX (B30PBaHHLIX) FOPHbLIX MOPOA M KO3hMULMEHTLI pa3pbiXieHNsi Nopog, onpeaenseTcs:

- No pe3ynbTaTaM CbLEMKM, BbIMNOMHEHHON 4O B3pbiBa M NOCIE OTrPy3kM B3OPBaHHbLIX FOPHbLIX NMOpoA,
noAacymTbiBaeTcsi 06bem V_ L FOpHbIX NOpPOA 4YacTu ycTyna, paspabaTtbiBaemMon C NpUMEHEHMEM pbIXIEeHUs
FOPHbIX MOPOA B3PLIBOM MPU MHOIOPSIGHOM PaCrONOXEHUM CKBaXKWMH, OFPaHUYEeHHOW MO AfMHE KpanHUMWK
B3PbIBHbIMW CKBaXXMHAMW, MO LUMPUHE - OTKOCOM W MOCMEAHMM PsSiAoOM CKBaXWH (ganee - 6nok), B Lenvke, no
KOTOPOMY KOHTPOSMPYIOTCS COOTBETCTBYIOLLME AaHHbIE ONEpPaTUBHOIO yYeTa;

- MO CbeMKe, BbINMOMIHEHHOW MOCMe B3pblBAa W MOCMe OTIPY3KM B3OPBaHHbLIX TOPHbIX MOPOA,
noAacymTbiBaeTcst obbem V_p, 3aTem BbluMCnSieTCs koadUUNEHT paspbixneHns K p ropHbix nopog 6noka no
dopmyne:



\Y
p
K = —
p \
1

(2.8)

Mpn HEBO3MOXHOCTW onpeAeneHnst koadduumneHTa paspbIXNIEHUS MOcre B3pbiBa PEKOMeEHOyeTCH
nonb30BaTbCA CPegHUM KO3(PPULMEHTOM pas3pbIXiEHUS, BbIBEAEHHbIM B pe3ynbTaTe €ero pacyeToB Kak
MUHUMYM 13 25 3HaYEHUN.

Mony4eHHble OaHHble 3aHOCATCS B KHWUrY yveTa [OBMXKEHUS TOPHOM MaccCbl M WUCMOMb3yHTCA Mpu
KOHTPOMbHbIX NogcyeTax 06beMOB.

Mo pe3ynbTaTam onpeaeneHns obbema BbIHYTbIX FOPHbIX NMOPO4 MO MapKLEWAEPCKUM AaHHbIM, B TOM
yncne no CbeMKe, BbIMOMTHEHHOM A0 B3pbiBa, NogcuyutbiBaeTcs obbem V_u 6noka B uenwvike. MNpn 3TOM KOHTYp
6Gnoka co CTOpOHbI MaccuBa NPOBOAMTCA MO MOCNeaHeMY psay B3PbIBHbIX CKBaXXUH U MPOEKTHOMY 3aroXeHUto
oTKOCa, KOTOpOe NP HEOOXOAMMOCTM NPOBEPAETCS OMNbITHLIM MYTEM.

Mo cbemke, BbIMOMHEHHON NOCMe B3pbiBa, NOACHUTbIBAeTCA 00beM V'_p B30pBaHHbIX FOPHbLIX NMOPOA
6rioka. 3aTem BbluMcnseTca nonpaska Oensta V_p Kk obbemy V' _p 3a obobieHne Hopmbl 3TOr0 KOHTypa
(oTkoca) no copmyne:

2
Iemsra V. = (0,03 x h + 0,7 x h) x L, (2.9)
p

rne h - cpenusas sreicoTa 6rioka (ycryma),
L - nmuua Gmoka, M.

WcnpaBneHHbIli 06beM V_p B30pBaHHbIX FOPHbIX NMopogd NoAcHUTLIBaeTcs Nno hopmyrne:

V =V + Jenvra V , (2.10)
p p p

Mocne aToro BbluUcnseTCs KOaUUMEHT paspbixneHus nopod 6rnoka no gpopmyne (2.8).

BbiHYTbIN 32 Mecsil, 06beM B30pPBaHHbLIX FOPHbIX MOPOA MepeBbIYMCISAETCA B 00beM B Lenuke, npu
crneayloLwmnx ycrnoBusix.

Mpn TaxeomeTpmyeckom crnocobe CbeMkM OObLEM NEPBON 3axXOAKM NOACYMTbIBAETCA MO Crocoby
BepTMKanbHbIX cevyeHun. K nogcunmtaHHoMy obGbemy npubaBnsaloT nornpaBky 3a 0606LieHne BTOPOro oTkoca
3TON 3ax0dKu, BblYMCIEHHYI0 Mo popmyne (2.11).

Mpn cbeMke BbLINOMHEHHON CcTepeodoTorpammeTpudeckum crnocoboMm mn, korga oba oTkoca
n3o06paxeHbl Ha NraHe ropHbIX BbIPaboTOK ropn3oHTansiMu, nonpasky 3a 0606LLEeHne 0TKOCa He YYUTLIBaIOT.

Ons npvBefoeHns obbema B30pPBaHHbLIX TOPHBIX MOPOA MEPBON 3axogkm K oObemy B LeEnuke
ko3 uumeHT paspbixneHns K_pl npuHumaroT no onbiTy unu Ha 10% 6Gonblue 3HaveHus K_p, BblYMCNEHHOrO
no copmyne (2.8). Ona octanbHbIX 3aX040K 6noka MCNoNb3yT KOAPMULMEHT paspbixneHus K _p2, KoTopbli
BbIYMCASIOT MO hopmyne:

K (p +p)-K p

p 1 2 pl 1
K = , (2.11)

p2 p

2
roe P, P - Beca KO30OMUMEHTOB PAa3PEIXJIEHUS COOTBETCTBEHHO K n K
1 2 pl P2
\% - oObeM B3OPBAHHBIX TOPHEIX [IOPOI MMEPBOM 3axOnKM OJoKa, M3,

hl
V =V -V - o6beM B30OPBAHHHEX T'OPHHX [NOPOI OCTAJILHOM YacTu OJoKa, M3.
p2 p P

26. Mpv NpeaBapUTENBHOM PLIXTIEHWN TOPHBIX NMOPOA B3PbLIBOM Ha HeyGpaHHYH ropHy Maccy o6bem
BbIHYTbIX FOPHbLIX Nopon 6rnoka onpegensieTca 3a rnepvopg mMexay OBYMS CbeMKamu, BbIMOSHEHHbIMW nepeq,
KaXablM o4YepeaHbIM B3pbIBOM.

Mepen B3pbIBOM MO [AaHHBIM MapKLeigepckoil CbeMKu onpenensetcs obbem OCTaBMEHHbIX OT



npegbloyLlero B3pbiBa ropHblXx nopof. Mo cbemke mocrne kaxaoro B3pbiBa NoAcyuTbiBaeTcs obbem V_p.o
B30PBaHHbIX FOpHbIX nopoa 6noka. MNpu onpegeneHun obbeMa OCTaTKOB B30PBaHHbLIX NMOpPoA M 06bemMa BHOBb
B30OPBaHHbLIX FOPHbIX nopod V_p NoAcYMTbIBAeTCs B nopsgke, YCTAHOBNEHHOM MyHKTOM 25 HacTosuewn
UHCcTpyKumn.

KoadppumumeHT paspbixnenns K_p ropHbeix nopog 6rioka BblducnaeTcs no hopmyne:

vV - 1,1xV

6] p. o
K = , (2.12)
p Vv
I
roe V. u V - oBbeM TIOpHBEIX MNOPOIL OJIOKA COOTBETCTBEHHO B LeJIMKe u B
I P PAa3PREIXJIEHHOM COCTOAHMU, M3;
V - obweM B3OPBAHHEIX T'OPHBEIX I10POI, OCTaBJIEHHBIX OT npenelnymero

p. o B3pEIBA, M3.

O6beM ropHbIx nopoa 6noka B Lenvke noacynTbiBaeTcst No popmyrne:

\Y,
p.o
V =V + , (2.13)
I M K
p.o
roe V - 00BeM TOPHHX MNOPOA MAacCKMBa, MNONJIEXANMM PHIXJIEHWIO B3PHBOM, KOTOPHIA
M OTPaHMUYEH B IIJIaHe C OIOHOM CTOPOHBl KOHTAKTOM Mexnay oCTaTKaMu
B3OPBAHHEIX T'OPHEIX IIOPOIN M MaCCMBOM, C OPYyT'OM - I[OCJEIOHMM panoM

B3PBEIBHEIX CKBaXMH UM TIIPOEKTHBEIM 3aJIOKXEHMEM OTKOCa.
[nsa octaTtkoB B30OPBaHHbIX TOPHbIX NOopoa KOSq.)q.)MLI,MeHT pa3pbIXneHna BblHUCnAeTca no cbopmyne:

K =009K, (2.14)
p. 0 p

roe K - xosdduuMeHT paspeIXJIeHMs IOJI TOPHEIX [HOpon OJIoKa, pPas3npobJIeHHBIX
P NPpeIeEnylyiM B3PEIBOM.

Mo cbemkam, BbINOMHEHHLIM Mepeq KaxabiM B3pbiBOM, ornpeaenserca o6beM V_B ropHbIX nopog no
BUOMMBIM B HaType KOHTypam M 06bem V_K BbIHYTbIX FOpPHbIX Mopod, NPUBEAEHHbIN K 06beMy B LiEenuke, 3a
nepuoa Mexay AByMs CbeMKaMmu no dhopmyre:

V =V + Jensra V (2.15)

K B @)

Monpaeka [enbTa V_0 3a OCTaTKM B30PBaHHbIX TOPHbIX MOPOA Ha KOHEYHY W HavyanbHyl Aarthl
CbeMKM BblYMCNAETCs Mo hopmyne:

\% \%
pP. O. KOH p. 0. Hau4
Iemsra V. = (V —_ ) - (V _), (2.16)
¢} p. 0. kOoH K p. 0. Hau K
pP. O. KOH p. 0. Hau4
roe V u V - OOBEeMH OCTATKOB B30OPBAHHEIX TOPHEBIX nopoxn
pP. O. KOH p. 0. Hau4 COOTBETCTBEHHO Ha KOHEUHYI UM HAadaJIbHYD aThH
cbeMKy, M3;
K n K - COOTBETCTByKUIME 3TUM obreMaM KO20OULIMEH TE
pP. O. KOH p. 0. Hau4 Pa3pPEXIIEHNS.

an HeobxoanmocTu BpeMeHHOro onpeaeneHuna obbema BbIHYTbIX TFOPHbIX MOpoA KOSd.)q.)MLI,MeHTbI
paspbiXneHuna ana npuseaeHunsa obbemoB pa3pbIXNeHHbIX nopod No oTAaeNbHbIM 3axXxoaKkam brioka k o6bemam B
Luenunke BblHUCnAT crneayowimm o6pasoM:



KO3hDULMEHT paspbixneHns Ang nepson 3axogku npuHumaetces - K_pl = 1,15 K_p;

ONA  OCTaTKOB MOpod, paspbiXNEHHbIX MpedbiayliMM  B3pbiBOM, KO3(MUUMEHT paspbixneHus
npuHumaeTtcs - K_p.o. = 0,9K_p;

- Ang BTOPOW M nocrneaylowmnx 3axoaok 6noka koaduuUeHT paspbIXneHns BelYMcnseTcs no popmyne:

p +0,1p - 0,15 p

2 o] 1
K =K (2.17)
p2 p
2
roe P, P M p - Beca KOSQOPULUMEHTOB pPas3pHXJIEHMA COOTBETCTBEHHO K_pl,
1 2 o K p2 u Kp.o
K - kxo50dmuMEeHT paspeXJIeHUd TOPHEIX [OPOIH OJIOKAa, BBUMCIIEHHBIM

) no dopmysie (2.12).

27. YacTHble 3HauyeHUsa koaddmLmMeHTa paspbIXNEHNs NPUHUMAIOTCA UCXOAS U3 YCIOBUS:

V V
n p.i p
cyMma = —, (2.18)
1 K K
p.i p
n
npu cymma V =V.
1 p.i p

28. NMpu onpegeneHnn o6 bEMOB rOpHbLIX PaboT MO MapKLIENOEePCKON CbeMKE YCTYMOB U BO3MOXHOCTU
3aCHATb KOHTaKTbl MeXay nopodamMu BCKPbILWM U MNOSIE3HbIM MCKONaeMbIM 3T 0ObeMbl MOACUYUTLIBAIOTCSA
pasgenbHo. B MHbIX cnyyasax no MapKLengepckon ChbeMKe HaxoouTesl O0LWnin 06 bemM BbIHYTOM FOPHOM Macchbl,
KOTOPbIV pa3genseTca Ha 00 beMbl BCKPbILLM M [00bI4K NPONOpLMOHanbHO pesynbTaTtaM onepaTuBHOMO ydeTa.

Mpwn B3BeLWMBaHUN [OObLITLIX MNOME3HbIX UCKOMaeMblX UX 00BbEM B LieNMKe NnogcynuTbiBaeTcs No Macce u
NAOTHOCTU AOGLITOrO MOME3HOr0 UCKOMAeMoro; obbeM MO BCKPbILE MOACYUTBIBAETCA KakK PasHOCTb Mexay
06beMOM ropHbIX Nopog (ropHOM Macchbl) B Lenvke, onpeaerieHHbIM No MapKLLengepckon CbeMke, 1 06 eMOM
[06bITOro NONE3HOro MCKONaeMoro B LIENUKE.

29. Mpu HecoBnageHUN Aatbl CbEMKA C HaA4YarnoM WM KOHLOM OTYETHOro nepuoga, 06bem BbIHYTbIX
ropHbIX NOpPo4 NoacuYuTbIBaeTCsa no oopmyne:

V=V +V -V (2.19)
M KOH Ha4
roe V, V, V , V - OBBbeMH TOPHHX [I0POoH, M3;
M KOH Ha4
\ - IIPMHMMaEeMEM K ydeTy,
\Y - BBIHYTHD, OIPEeNeJIeHHBE IO MapKUeMIepPCKOM ChbeMKe
M
\ - BBIHYTHIM 3a BpeMsa MeXOy OaToM CBEMKM UM KOHLIOM
KOH OTUETHOT'O IIepuona
\ - BBIHYTEIM 3a BpeMsa MexXOy OAaTOM Npelbayllel CBhbeMKU
Ha4 ¥ HadaJioOM OTUEeTHOI'O Iepuona

O6bemMbl V_Hay 1 V_KOH NPMHMMAaOTCA Ha OCHOBaHMM AaHHbIX OnepaTUBHOrO ydeTa.
lll. OnpepeneHne o6EMOB FrOpHbLIX MOPOA NO pe3ynbTaTaM B3BeLUMBaHUA

30. Mpu opraHnsaLum Ha Kapbepe ornepaTUBHOMO yyeTa C NPUMEHEHNEM B3BELLMBAOLLUX YCTPOWCTB KX
TN U KONMYECTBO BbIGUPAKOTCA C YYETOM BMAa KapbepHOro TpaHCMopTa, rpy30nogbeMHOCTU TPaHCMOPTHBIX
COCYAOB M u4uCna HanpasneHuin rpys3ornoTokoB. [Mpu HeoGXoaMMOCTM nNpesycMaTpuBaloT  BbiGOpOYHOE
B3BELLMBAHVE N Mepbl, 0GecneYmBaloLLe 4OCTOBEPHbI YYET YMCNa OTIPYXKEHHbBIX TPAHCMOPTHBLIX COCYAOB.

31. Mpu onpepeneHWn OGHLEMOB BbIHYTbIX TOPHbIX MOPOA BCKPLIWM W [06bIMM MO pesynbTatam



B3BELUMBAHNA OOMNyCTMMasi MOrpeLlHOCTb MacChbl FOpPHbIX Nopond npuHMMaeTca He 6Gonee 3%; gonycTumasi
MOrpeLlHOCTb CpeadHero 3HayeHust NNOTHOCTW TOPHbIX MOpoA B LENMKe NO 3axodke, BblHYTOM 3a Mecsl,
npuHUMaeTcs He bonee 4%.

32. lMpu BbIGOPOYHOM B3BELUMBAHUU TPAHCMOPTHLIX COCYAOB BblIOMpalOTCA OaHHble O npeaesibHbIX
Hegorpy3e W neperpy3e OTHOCUTENbHO cpefHero 3HayvyeHus. lpefenbHble OTKNOHEHUS MPUHUMAKOTCA He
cBbilwe 20% OT cpeaHero 3HaveHus!, YNCno OTKMoHeHU oT 10 go 20% oT cpefHero 3Ha4yeHus NPUHNMaEeTCs He
bonee 5 cnyyaes 13 100.

33. lNpwu B3BELIMBAHMN BCEX TPAHCMOPTHBLIX COCYA0B BblUMUCNAETCA KOahpuumneHT Bapuauum curma (%)
MaccCbl FOpHbIX NOPOA B OAHOM cocyae Mo hopmyrne:

n 2
cymma (M - m )
100 i =1 i cp
curmMa = —— X KB. kopeHb ( ) (3.1)
m n-1
cp
Tme M - Macca TOPHHEX [OPOX B | -M cocyne, T,
i
M - cpenHee 3HaYeHME MAaCCH TOPHBIX IOPOI B ONHOM TPAHCIOPTHOM COCYIEe
cp T,
N - UKCIIO B3BEIEHHHEX TPAHCIOPTHHEX COCYIOB

Ecnu curma 10%, TO 4MCnO TPaHCMOPTHBLIX COCYAo0B, HeobXxoanmMoe Ars BblIGOpOoYHOM 06paboTku npu
KOHTpOre, MOXHO paccuntaTtb no dopmyre:

curma N
n = , (3.2)
2
2.2(N - 1) + curma

roe N - ofumee uMciO B3BEHNIEHHHX TPAHCIOPTHEIX COCYIOB

34. Macca nopoXHero TpaHCMopTHOro cocyna (Tapbl) onpegensieTcs no pesynbTaTtaM B3BeLUMBaHUSA
Ka)Kgoro TpaHCMOPTHOro cocyaa [0 3arpysku (nocne pasrpysky); Mo cpeaHeMy 3HaYeHWo, BbIYMCIIEHHOMY MO
AaHHbIM BbIOOPOYHOro B3BeLUMBaHUS, He MeHee 20 MOPOXXHMX TPAHCMOPTHLIX COCYAOB KaXZoro Tuna; no
3HaYeHU0, KOTOPOE HaAMMCbIBaOT HA GopTax TPAHCMOPTHOrO cocyda Npu ero U3roTOBMEHUM U MOCIEe KaXaoro
peMoHTa. B nocrnegHem cnydae 1 npv BblIGOPOYHOM B3BELLMBaAHUM Tapy okpyrnstoT 4o 0,1 T.

KoHTponbHoe B3BeLUMBaHWE MOPOXHUX TPaHCMOPTHbIX COCYAOB ANsl NPOBEPKUM WX cpedHer Macchbl
NPOBOANTCS He pexe OOHOro pasa B KBapTar, a Takke npu M3MEHEHUU Tuna UNn KONM4ecTBa TPaHCMOPTHbIX
cocynoB. Ecnv yacTb ropHbIX NOpof MOCre pasrpy3ky ocTaeTcs B TPaAHCMOPTHLIX cocydax, TO UX CpepHsis
Macca OMnpefenseTcs eXXeMecsi4HO, NPUYEM TPaAHCMNOPTHbIE COCYAbl NMPY B3BELLMBAHUN HE 3a4ULLaI0T.

CpepHss Mmacca ropHbIX NOpoA B TPaHCNOPTHOM cocyfe, Nofy4YeHHas No KOHTPONbHOMY B3BELLUMBaAHMUIO,
ncrnonb3yeTcs Npu onepaTMBHOM ydeTe 0O O4epPeHOro KOHTPOMbHOrO B3BELLMBAHMUS.

35. Macca oTrpy»keHHbIX FOpHbIX MOPOA BLIYUCASETCH Kak pa3HOCTb MeXay CyMMapHOW Maccow BCeX
3arpy)keHHbIX TPaHCMOPTHLIX COCYAOB M CyMMapHOM MaccoW 3STUX COCYAOB, KoTopasi nony4vaetcsa no
pesyrbTataM B3BELUMBAHUS MOPOXHUX TPAHCMOPTHbLIX COCYAOB WINKU MO CpefHell Macce NMOpPOXHEro cocyna,
YMHOXXEHHOM Ha UX Ymcrio.

V. MapKLienaepckuin KOHTPOIb A00bIYN U BCKPbILIK

36. MapkLwengepckuin KOHTPOIb A0ObIYK U BCKPLILLM NPOBOAUTCS C Lienbio obecnevyeHns JoCTOBEPHOrO
yyeTa U3BMnekaeMblX U OCTaBMsSiEMbIX B HeApaXx 3anacoB OCHOBHbLIX 1 COBMECTHO C HUMW 3arerarLux nonesHbIX
nckonaemMblX U NOMYTHbIX KOMMNOHEHTOB.

37. Mapkwengepckuin KOHTPOIb A00bLIYM U BCKPbILLW BKITIOYaET:

- nepuoguyecknii nogcyeT OBBHLEMOB BbIHYTbIX TOPHbLIX MOPO4 MO MapKwenaepCckum CbemkaMm W
CpaBHEHMEe NoMnyyYeHHbIX 06 bEMOB C COOTBETCTBYIOLUMWN OTHETHBIMU JaHHbLIMMU;

- onpegerieHne No MapKWengepckuMm AaHHbIM cpefHen MOMHOTLI 3arpy3kM TPaHCMOPTHBIX COCYAOB C
Lenblo NOoBbIWEHUS TOYHOCTU ONEepPaTUBHOIO y4eTa;

- M3MEepEHne OCTaTKOB MOSIE3HOr0 MCKOMaemoro Ha cneumanbHO NMOArOTOBIEHHON TEPpUTOPUM UMK B
crneumnanbHbIX NoMeLleHusX (ganee - cknagbl) U KOPPEKTUPOBKY MO HUM OOBEMOB, YNCASALLMXCA Ha cknagax no



AaHHbIM ByxranTepckoro yyeta (danee - KH/XHbIN OCTaToKk).

38. KoHTponbHbIM nogcyeT O6BLEMOB MO Kapbepy BbINOMHAETCH oAWH pa3 B rog Ao 1 despans
crnegyoLero 3a otyeTHbIM roga. O6beMbl NOACYMTHIBAKOTCA CNOCOBOM B "ABe pykU" nnmn AByMs HE3aBUCUMbIMU
nogcyeTamm.

39. [1na KOHTpOMbHOro nogcyeTa 06BHLEMOB UCNONBL3YITCA CbEeMKMW, BbIMOMHEHHbIE B Havane u KoHue
KOHTpOnMpyemMoro nepuoga, unm npoBoAMTCA pas3oBasi CbeMKa Kapbepa (4acTu Kapbepa).

Ecnn obbem ropHbix NopoA, BbIHYThIX 3a rod, nNpy KOHTPOrbHOM nogcdete obbemoB ornpegensdercs
Ccnocobom BepTUKaNbHbIX CEYEHUIN, TO PACCTOSAHUS MEXAY cevYeHUsMU npuHumMatoTea He 6onblue 30 - 40 M npu
cpeaHeM paguyce KpuBM3HbI KOHTYpoB yctynoB o 300 m 1 50 - 60 M npu GonblueM pagnyce KpUBWU3HbI.
BepTukanbHble ceveHns MOXHO COCTaBnAaTb B MacwTabe 1:2000, 4ncno ceyeHuni npuHumMaeTcs He MeHbLue 10.
Ecnv nnowagn cocegHux ceveHun pasnuyatotca bonbwe 4Yem Ha 30%, TO Mexagy Humm BepeTtcs
OOMNONHUTENBHOE CeYeHNe.

Cnocob nogcyeta o6bLEMOB B TOPLEBOW Y4acTu Kapbepa BblOMpaeTcs C y4eToMm paguyca KpuBU3HbI
BpPOBOK M KOHUIypaLMKn yCTYNOB.

Mpu nogcyete ob6bemMoB CNocobOM cpedHero apumMeTUHecKoro OTMETKU AMS BblYUCHEHUS cpeaHen
BbICOTbI onpefenanTcsa He pexe Yyem vyepes 40 - 50 m.

Mpn nopcyete ob6beMOB crnocoboM B "OBe PyKkU' pacxoxgeHue Mexay ABYMS He3aBUCUMbIMU
noacyeTamm He JOIMKHO nNpesblwaTth 1% onpegenseMoro obbema.

40. Mpn MHOropsAHOM M KackagHOM B3pbiBaHWM, €CNKU Ha YCTynax MMEKTCH OCTaTKM B30OPBaHHbIX
nopog, NpMHUMaeTCs criegyoLwwnini Nopsaok nogcydetTa obbema ropHbIX NOPOA, BbIHYThIX 3a rof.

O6bem V_B BbIHYTbIX FOPHbIX NOPOA NOACHUTLIBAETCS MO BUAMMBIM B HAType KOHTypam, HaHECEHHbIM
Ha nnaHbl U pa3pesbl. [10 3TUM KOHTYpaM M KOHTakTaM Mexay B30pBaHHbIMU FOPHbIMU MOpodamMu U MacCcMBOM
noAacYMTbIBalOTCHA 06BbeMbl V_pP.0.KOH U V_p.0.Hay OCTaTKOB B30PBaHHbLIX FOPHbIX MOPO4, COOTBETCTBEHHO, Ha
KOHEYHYI0 M HayanbHYy0 AaTbl CbeMKWU. ECnn KOHTaKTbl Mexay B30pBaHHbLIMWU FOPHbLIMW NopogamMu U MacCMBOM
B HaType He BUAHbI, UX MOMOXEHWE Ha nraHax M paspesax onpegenseTcd nNo nocnegHemy psgy B3pbiBHBLIX
CKBaXXWH Y MPOEKTHOMY 3aNnoXeHUo OTKoCa.

O6bem V_K BbIHYTbIX FTOPHbIX NOPOA, NPUBEAEHHLIN K 0O0BbEMY B LENuke, 3a KOHTPOnMpyembIn nepuos
BbluMcnseTca no dgopmyne (2.15). MNonpasBky V_0 3a OCTaTkM B30PBaHHbLIX FOPHbLIX MOPOA BbIMUCIIAIOT MO

dopmyne:

cymma V cymma V
p. 0. xOoH p. 0. Hau
Iesbra V. = |cymma V. . - ——MM— - |leymyav. == 0+ —m—MM ——— ., (4.1
o p. 0. xOoH K p. 0. Hau K
p. 0. xoH p. 0. Hau
roe cymma V n cymma V - CyMMapHee OBBEMEL OCTaTKOB
P. O. KOH p. 0. Hau B3OPBAaHHEBIX T OPHBIX nopoxn
COOTBETCTBEHHO, Ha KOHEUHYI u
HadvaJbHYI HOATH CBHEMKM, M3;
K n K - COOTBEeTCTByUME STUM obbeMaM
P. 0. KOH p. 0. Hau KOBOOULUMEHTE pPa3PEIXJIEHNS.

BenuuunHbl K_p.o.Hay 1 K_p.0.KOH BbIYMCIAIOTCS Kak cpefHWe B3BELUEeHHbIe 3HaYeHUs] KOaDPULIMEHTOR
pa3pbIXJIEHNS OCTAaTKOB B30PBaHHbIX FOPHbLIX NOpoz, GroKoB.

41. [onyctuMasi pasHOCTb Mexay OGBHEMOM TOpHbIX MOpod, OMNpPeneneHHbIM MO KOHTPOSbHOMY
noAcYeTy, U COOTBETCTBYIOLLMM OGHLEMOM, MPUHATLIM B OTYETAX 3a KOHTPONMPYEMbI Nepuod, He NpeBbiuaeT
3Ha4YeHUs, BbIYMCIIEHHOTO Mo hopMyre:

vV -V <= 0, 015 curma \% (4.2)
K oTu \% K
batolnt
roe V - OBBbeM [0 KOHTPOJILHOMY MOACUEeTy, M3,
K
\% - obbeM, MPUHATHM B OTUETAX 3& KOHTPOJMPYEMHI MNeprom, M3;
oTyu
SV - IOmyCTMMas MNOTPENHOCTL OlNpelesyieHus oObeMma.

OTI1

MorpewHocTb curma V_gon Bblumcndaetca no cdoopmyne (1.1), ecnn obbem V_k coctaenseT oT 20 oo
2000 Tbic.M3. Ecnu 06bem V_k 6onble 2000 Tbic.M3, TO NnpuHMMaeTcs curma_V_pgon = 1%, ecnu V_K MeHbLue
20 TbIC.M3, TO nNpuHUmaeTca curma V_pon = 1,5%, ecnu V_K MeHblle 45 Thic.M3, TO MpuUHUMaeTca curma



V_pon = 10%. Ecnu npu kaxxgomM KOHTPOre pa3HOCTU nony4vatoTcs 6rmsknuMun K 4ONyCTUMbIM U C OOHUM 3HaKOM,
TO NPUHUMAIOTCHA MepPbl K BLISCHEHUIO N YCTPAHEHUIO MPUYUH CUCTEMATMYECKUX NOrpeLlHocTen y4eta o6beMOB.
OT4eTHble JaHHble 3a KOHTPONMPYEMbIN NEPUOA B 3TOM Criyqae He KOPPEKTUPYIOTCS.

Mpn pasHocTn 6onblue AOMYCTUMOW KOHTPOSbHBLIA MOACYET MOBTOPSAT C BblIOOPOYHOM NONEBON
NpOBEpPKOK NMaHOB rOpPHbIX BblIPaboToK. Ecnn pacxoxaeHne Mexay KOHTPOMNbHbIMU NOACYETaMU He NpeBblllaeT
1%, TO OTYETHbIE AaHHbIE HE KOPPEKTUPYIOTCS.

42. Tpu npeBbIWEHNM AONYCTUMON PasHOCTU MeXOy KOHTPOMbHbIMW W OTYETHLIMW AAHHBLIMW MPU
KOHTPOSbHOM MapKLUeaepckoM noacyeTe 3a rog onpeaensoTca NPUYnHBLI TakUX pacxoXgeHui, NpuHMMaloTcs
Mepbl A8 YCTPaHEHUS 3TUX NPUYNH.

V. OnpepeneHne ocTaTkoB MOSIE3HON0 UCKONaemMoro Ha ckrnage

43. Tpn NPOEKTUPOBAHUM U CTPOUTENLCTBE OTKPbITbIX CKMNaAoB OCYLLECTBNAETCA Tonorpaduyeckas
CbeMKa NSoLaakM cknaga B Maclutabe He menbye 1:1000 ¢ cedeHneM penbeda vepes 0,25 - 0,5 m.

44, CbeMka oTBana NonesHoro UCKOMaemoro Ha cknage ANUTENbHOro XpaHeHusi NpoBoguTcsa nocne
OKOHYaHUSA CKMaaupoBaHWs M nepeq Hadanom oTrpy3ku. Npu BbisBNEHUN U3MEHeHUs opMbl UnNu obbema
OTBana BbIMOMHAETCA KOHTPOMbHash CbEMKa, MO KOTOPOW KOPPEKTUPYIOTCA COOTBETCTBYIOLIME [OaHHbIE B
YYETHbIX JOKYMEHTaX.

45. OnpepgeneHne obbema 1 NNOTHOCTU MNONE3HOro NCKOMaeMoro B oTBane MoXeT OCYLLeCTBMASATLCS, He
npeBbILas 4ONYCTUMbIX MOrPeLIHOCTEN:

O6veM oTBaja, THC. M3
< 20 20 - |50 - 200| > 200
50

JonmycTyMas OTHOCUTEJIbHAsS [NOIPEelHOCTh, %

obbeMa oTBaja. . ... 8 5 3 2
[IJIOTHOCTM. + « « « v . 5 5 4 2
JonycTuMas pPasHOCTb MOBYX HE3aBUCUMBIX 12 8 4 3
ompenejsieduin obwvema, %........

46. lNMpun ocTaTkax NOMesHoro UCKonaemoro Ha cknage B pasmepe 75% MecsyHon Jobblum n Gornblue,
cknagupoBaHue opraHudyeTca Tak, 4Tobbl MapKLWeNAepcKMM U3MEpPeHUsM nognexana 4vacTb oTBana, He
npesbiwarowan 25% mecadHon gobbiun. OBLMI OCTaTOK NONE3HOr0 UCKOMAeMoro Ha cknage nonyyaetcs Kak
CyMMa MOCTOSIHHOM YacTu oTBana WM nepemMeHHoW, onpeaeneHHoOW No MapKLernaepckum mnamepeHusm. Ecnu
Takas opraHusauusi CknagupoBaHuUs HEBO3MOXHa, TO YYeT MOCTYNUBLUErO W OTIPYKEHHOro MOoses3Horo
nckonaemoro BefeTcs No pesyrnbTaTtam B3BelmBaHMA. KHKHbIE OCTaTKM B 9TOM Criyvae KOpPeKTUpYHTCS no
AaHHbIM MapKLIengepcKMx 3amepos.

47. OTBanaMm MNOMesHOro WMCKOMaeMoro no BO3MOXHOCTWM MpuOaeTcs MpaBuribHas reomeTpuyeckast
dopma, yaobHasa Anst MUHCTPYMEHTaNbHON CheMKW.

48. O6BLEM MOMEe3HOro UCKonaemoro B 3akpbITbiX cknagax (byHkepax) onpegenseTca o M3MepeHUsMm
HesanonHeHHoW 4YacTn. OB6beM BblMUCNAETCS NO 3apaHee COCTaBfneHHoW Tabnuue, nokasbiBaroLewn
3aBUCUMOCTb O6BbeMa 3arpyXeHHOM YacTu cknaga (byHkepa) oT BbICOTbI €ro He3anofHEHHON YacTu.

49. B kayecTBe MepHbIX E€MKOCTEW CRnyxaT TpaHCNOpPTHble cocydbl (KEeNe3HOOOPOXHble BaroHbl,
aBTomMobuUnM 1 ap.) unm emkoctn pasmepom 0,5 x 0,5 x 0,5 m. B nocnegHem cnydae 4ucno onpeneneHun
NANOTHOCTU NpuHMMaeTcs He MeHee 15. lMpobbl oTbupatoTca Tak, 4YTObbl OHM MpeacTaBnsany obbem BCero
oTBana. 3arpyXeHHble U NOPOXHUE XEere3HOAOPOXKHbIE BaroHbl M aBTOMOOUNKW B3BELIMBAOTCH, M UX Macca
okpyrnsetca go 0,1 1. Macca nonesHoro MCKonaemMoro B MEPHOM SLLMKE onpeaenseTcs ¢ TOYHOCTbIO A0 1 Kr.
Mpn HeobxogmMMoCTM OTOMpaKTCA NPOBbl FOPHBLIX MOPOA AN XMMUYECKOrO aHanmsa U onpeferneHns opyrmx
hU3nNYEeCKNX CBOWNCTB.

50. O6bembl OTBanoB W wWTabenen nopod U MOYBbl B 3aBUCMMOCTM OT MX (popMbl onpeaensoT
PyneToYHbIM 3aMEepPOM UMK Mo pesynbTaTaM CbeMKU. PyrneTouHbld 3aMep NpUMEHSIOT A5 OTBaroB npocTown
hopMbl, 06beM NOACYMTLIBAETCSA NO HOPMyNnam reoMeTpUYECKN NPaBunbHbIX Ter.

51. lMpu cnocobe npobHOM BLIPYOKM npoxogdaTcs wWwypdbl unu gpyrme BbIpabOTKM MpaBUITbHON
reomeTpuyeckon chopmbl. CTEHKN BbIpabOTOK BblpaBHMBaOTCA. PaamMepbl BbIpaboTku U3MEPSIOT Yepes Kaxable
0,25 m my6uHbl. NonesHoe uckonaemoe B3BelUMBaETCs, Macca okpyrnaetca Ao 1 kr. MNpu cnocobe npobHon



BbIEMKM Mopoda OTOMpaeTcs MOrpy3odHbIMM MaluvHaMu (3KckaBatopamu, norpysdvkamv u ap.). MpoGobl
3arpy’xatoT B TpaHCMopTHbIE cocyabl (BaroHbl, aBTOMOGUNN 1 A4p.), Macca npo6 okpyrnsetca go 0,1 T.

52. TlepuoanYHOCTL OMpPeAdeneHnss MroTHOCTM, MPUHUMaeMol Ans nepeBbluucreHuss obbema
MOJIe3HOrO UCKOMaeMoro B Maccy npu eXXeMecsiuHbIX M3MEPEHUSX CKINadoB, YCTaHaBMNMBAETCA C y4ETOM BUAa U
CBOWCTB NOMEe3HOro MCKoMaemoro, TEXHOMOMM CKaanpoBaHns M CPOKOB XpaHeHUsi B oTeare.

VI. OTBeTCTBEHOCTb 3a cOGnoAeHNEe U KOHTPOSb 3a BbINONMHEHNEM Tpe6oBaHUN HacTosLLEen
UHcTpyKkumumn

53. Jluua, BMHOBHbIEe B HapyweHun 3akoHa Poccunckon depepauum "O Hegpax', B HapyLUeHUSX
YTBEPXAEHHbIX B YCTaHOBIIEHHOM nNopsake cTaHAapToB (HOpM, npaswn) no 6esonacHoMy BedeHuto pabor,
CBSA3aHHbIX C MOMb30BaHWEM Heapamu, No OXpaHe Heap W OKpyalollend MpUpoAHON cpefbl, B TOM 4ucne
HapyLleHnsaX, Bedylwmx K 3arpas3HeHu0 Heap W MPUBOASILLMX MECTOPOXAEHWE MOMe3HbIX WCKOMaeMbiX B
COCTOSIHME, He MpuUrogHoe Ans 3JKCnnyaTauuu, HEeCcyT YrofioBHYHO OTBETCTBEHHOCTb B COOTBETCTBUM C
3akoHofdaTtenbcTBOM Poccuinckon ®egepauun, a Take agMUHUCTPATUBHYIO OTBETCTBEHHOCTb B COOTBETCTBUU
C 3aKkoHoAaTenbCcTBOM Poccunckon denepaunm n 3akoHoaaTenbCTBOM CyobekToB Poccuiickon ®enepaumn®,

["ocynapCTBEHHbIN FOPHbIN Haa30p B Lenax obecneyeHns cobnogeHns BCEMU Nonb3oBaTenaMm Heap
npeoycMOTPEHHbIX 3akoHodaTenbcTBoM Poccuiickon depepaunn TpebosaHui no 6es3onacHoOMy BeOeHWUio
FOpHbIX PpaboT, npegynpexgeHuto W YCTPaHEHUIO WX BPEOHOro BAWSHUSA Ha HacerneHwe, OKpYXatoLlyto
NPUPOAHYIO0 Cpealy, 34aHus U COOPYXEHUS, a Takke No OXpaHe Heap, rocyAapCTBEHHbIM KOHTPONb B Npeadenax
CBOEeN KOMMeTeHUMM 3a pauMoHanbHbIM WCMOMb30BaHMEM W OXPaHOW HeAp OCYLEeCTBASIT OpraHbl
"ocroptexHagsopa Poccun**,

* CtaTbs 49 3akoHa Poccuiickon ®epepaumm "O Hegpax".
** MognyHKT 2 nyHkTa 4 MonoxeHus o PefeparnbHOM FOPHOM U NPOMBbILLNIEHHOM Haa3sope Poccun.



