3apeructpmposaHo B MuHtocte PO 17 utoHa 2003 r. N 4700

®EAEPA/NIbHBLIA FOPHbINA U MPOMBILUNEHHBIA HAA30P POCCUN

MNOCTAHOBNEHUE
o1 6 noHA 2003 1. N 74

OB YTBEPXAEHUU "MHCTPYKLIUU
NO MAPKLUEWAEPCKOMY YYETY OBbEMOB FOPHbIX PAEOT MPU L OBbIYE
MONE3HbLIX NICKONAEMbIX OTKPbITbIM CTOCOBOM"

locropTexHaasop Poccum noctaHoBAsAET:

1. YTBepauTb "MHCTPYKUMIO MO MapKenaepckomy yyetTy o6bemMoB ropHbIX paboT npu gobbiue
Nnosie3HbIX MCKONaeMbIX OTKPbITbIM crnocobom".

2. Hanpasutb "MIHCTPYKUMIO NO MapKlengepckomy yyety o6bemoB ropHbix pabot npu gobbiue
NnosesHbIX UCKONaeMbIX OTKPbITbIM crocobom" Ha rocyAapCTBeHHYO perncrtpaumnio B MUHUCTEPCTBO
tocTnumnm Poccuninckoin Pepepaumm.

HauanbHuK locroptexHagsopa Poccum
B.M.KY/IbEYEB

YTBepKaeHa
nocraHosneHunem lFocroptexHagsopa Poccuum
oT1 06.06.2003 N 74

HacToauwasa UHcTpyKums umeet wndp PO 07-604-03 (Mpukas PoctexHagzopa ot 13.01.2015 N 5).

UHCTPYKLUUA
NO MAPKLUEWAEPCKOMY YYETY OB bEMOB FOPHbIX PAEOT MPU LOEbIYE
MNONE3HbIX UCKOMAEMBbIX OTKPbITbIM CNOCOBOM

|. Obuwme nonoxKeHus

KoHcynbTaHTlAOC: NnpyMmeyaHue.
JInueHsnpoBaHMe NPOM3BOACTBA MapKLENAEPCKUX PaboT OCyLLEeCTBNAETCA B COOTBETCTBUMM C
MoctaHoBneHuem lMpasutenoctsa PO ot 28.03.2012 N 257.

1. MHCTpYKUMA MO MapKlehnaepckomy ydyeTy o6bemMoB ropHbiX paboT npu Aob6blue MosesHbIX
MCKOMaembIX OTKPbITbIM criocobom paspaboTaHa ¢ yueTom TpeboBaHUI 3akoHa Poccuiickont deaepauum
"O Hegpax" o1 21.02.1992 N 2395-1 (BegomocTtn Cbesaa HapoaHbIX AenyTaToB Poccuiickon deaepauuuy,
1992, N 316, cT. 834), PegepanbHoro 3akoHa ot 21.07.1997 N 116-d3 "O npombliwneHHoM 6e3onacHocTU
onacHbIX NpounsBoAcTBEHHbIX 06bekToB" (CobpaHue 3akoHoaaTenbcTBa Poccuitickoit depepaumn, 1997,
N 30, ct. 3588), NMonoxkeHUss 0 NMLEH3MPOBAHUN OEATENIbHOCTM NO NPOU3BOACTBY MapKLIenaepCcKux
paboT, yTBepKAeHHOro noctaHoBeHmMem lNpasuTtenbctea Poccuinckoit Pepepaunn ot 04.06.2002 N 382
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(CobpaHue 3akoHoaaTenbcTBa Poccuiickon deaepauum, 2002, N 23, cT. 2182), MNpasumn opraHMsaLmm u
OCYLLECTB/IEHMA MPOM3BOACTBEHHOIO KOHTPOANs 3a cobnaogeHnem TpeboBaHWIA NPOMbILLAEHHOM
6e30MacHOCTM Ha OMacHOM MNpPOM3BOACTBEHHOM OObBEKTE, YTBEPXKAEHHbIX MOCTaHOBAEHUEM
MpaBuTensctea Poccuiickoit deaepaumm ot 10.03.1999 N 263 (CobpaHue 3akoHoaaTenbCTea Poccuinckoi
depepaunn, 1999, N 11, cr. 1305), MonoxkeHna o deaepanbHOM rOPHOM U MPOMbILLIIEHHOM Haa3ope
Poccun, yteepkaeHHoro Ykasom MpesmaeHTta Poccuiickont Peaepaumm ot 03.12.2001 N 841 (CobpaHme
3aKoHoaaTenbcTBa Poccuiickon depepauuu, 2001, N 50, cT. 4742).

2. VIHCTpyKUMA ycTaHaBAMBAET TexHWyeckue TpeboBaHWA MO OXpaHe Heap MNpwv MPOM3BOACTBE
MapKLlenaepckmx paboT npu paspaboTke MecTopoXKAeHMI NOAE3HbIX MCKOMAeMbIX OTKPbITbIM COCOHOM
B YacTK y4yeTa 06beMOB ropHbIx PaboT, BKAOYAA 06BbEMbI BbIHYTbIX FOPHbLIX NOPOA, 3aCKAaANPOBAHHbIX
Nnosie3HbIX MCKONAaeMblX, Pa3MeLLEHHbIX B OTBas1ax, Nopog, BCKPbILWK M Ap.

3. TpeboBaHMAa WHCTPYKUMM ABNAOTCA 00f3aTe/lbHbIMU AN OpraHM3auMii He3aBUCUMO OT WX
OpraHu3aLUMoOHHO-NPaBoBbIX ¢opm cobCTBEHHOCTU (ganee - oOpraHM3auui), WHAMBUAYANbHbIX
npegnpuHMmartenen, OCyWecTBAAIOWMNX COCTaB/leHWe M peannsaumio NPOEKTOoB No paspaboTke
MECTOPOXKAEHMI MNONE3HbIX MCKOMAaeMbIX OTKPbITbIM CNOCO6OM Ha TeppuTopumn Poccuiickoih deaepauum
M B NMpefenax ee KOHTUHEHTaNbHOro wenbda U MOPCKON WUCKNHOUUTENIbHOM 3KOHOMMYECKOW 30HbI
Poccuiickoin Pepepaunn.

4. B coOoTBETCTBUM CO CcTaTber 22 3akoHa Poccuinckont degepaumm "O Heapax" nonb3oBaTeNb Heap
0b6A3aH obecneunTsb:

- cobnogeHme TpeboBaHNM 3aKOHOAATE/IbCTBA, a TaKXKe YTBEPKAEHHbIX B YCTAHOBIEHHOM MOpAAKe
CTaHAAPTOB (HOPM, MPaBWUA) NO TEXHOIOTUM BeAeHUA PaboT, CBA3aHHbIX C N0/1b30BaHUEM HeApPaMu, U NpK
nepBMYHON NepepaboTKe MMHEPAIbHOIO CbipbS;

- cobnogeHne TpeboBaHUN TEXHUYECKUX MPOEKTOB, MJIAHOB M CXEM PasBUTUA FOPHbIX pabor,
HeJomnylEeHNe CBEePXHOPMATMBHbLIX MOTEPb, Pa3sybOXKMBAHMA M BbIDOPOYHOM OTPABOOTKM MNOJSE3HbIX
NCKOMaemblx;

- BeAEeHMEe reosIorMYyeckor, MapKLIenaepckon U MHOW AOKYMEHTauuu B mnpouecce BCex BUAOB
No/sIb30BaHMA HeAPaMU U ee COXPAaHHOCTb;

- besonacHoe BegeHue paboT, CBA3aHHbIX C NO/1Ib30BAaHUEM HEAPAMM;

- cobniogeHne YyTBEPNKAEHHbIX B YCTAHOB/IEHHOM MOpPsAKe CTaHOAPTOB (HOpMm, npasun),
perfaMeHTUPYIOLWMX YCIOBUA OXpaHbl Heap, aTMochepHOro BO3AyXa, 3emesb, N1ecoB, BOA, a TaKkKe
3/1aHUI U COOPYKEHWNI OT BpeAHOro BANAHMA PaboT, CBA3aHHbIX C NO/Ib30BAaHMEM HEAPaMU;

- NpUBeAEHME YYaCcTKOB 3eMIN N APYIMX NPUPOAHbBIX 0OBEKTOB, HAPYLUEHHbIX MNPU MOJIb30BAHUK
HeApamu, B COCTOAHUE, NPUroAHOE AN1A UX AaNlbHEMLWEro UCNoNb30BaHuUA.

5. B cooTBeTcTBMM cO cTaTbelt 23 3akoHa Poccuiickolt degepauumn "O Hegpax" OCHOBHbIMU
TpeboBaHMAMM NO PaLMOHAIbHOMY UCMO/Ib30BAHUIO N OXPaHe Heap ABASIOTCA:

- obecneyeHne Hanbosiee NOAHOIO U3BNEUYEHNA N3 HEAP 3aMacOB OCHOBHbIX U COBMECTHO C HUMMU
3a/1eraloLLMX NONE3HbIX MCKOMAeMbIX M MOMYTHbIX KOMMNOHEHTOB;

- OOCTOBEPHbIN Yy4YeT M3BNEKAEMbIX M OCTaB/AEMbIX B HeJpax 3anacoB OCHOBHbIX M COBMECTHO C
HUMMU 3a0€eratolmX Noae3HbIX NUCKONAaeMbIX M NOMYTHbIX KOMMOHEHTOB NPKU pa3paboTKe MeCTOPOKAEHNI
Nosie3HbIX UCKONAaeMblIX.

6. B cooTBETCTBMM C MYHKTOM 2 "l0N10XKEHNA O NULLEH3MPOBAHUN AEeATEIbHOCTM MO NPOU3BOACTBY
MapKLenaepckmMx pabot" npous3BOACTBO MapKLWeWaepckux paboT BKAOYaeT: NPOCTPAHCTBEHHO-
reoMmeTpuyeckme WM3MepeHUsa FOpHbIX Pas3paboToK M MNOL3EMHbIX COOPYHKEHWUHN, onpeaesieHue Uux
napameTpoB, MECTONOIOXKEHWNS U COOTBETCTBMA NPOEKTHOMN AOKYMEHTALLMKN; HAabOAEHMA 33 COCTOSTHUEM
FOpPHbIX OTBOAOB M O0DOOCHOBaHME WX MPAHWUL, BeAeHWE FOPHOW rpaduyecKon AOKYMEHTALUUW; yyeT M
obocHOBaHME 06BEMOB FOPHbIX Pa3paboToK; onpenesieHMe OnacHbIX 30H U Mep OXpaHbl TOPHbIX
pa3paboToK, 34aHWUIM, COOPYKEHUN U NPUPOAHbLIX OOBLEKTOB OT BO3AENCTBMA PaboT, CBA3AHHbLIX C
Nnosib30BaHMEM Heapamu.

7. TexHUYecKmne NPOEKTbl Ha MO/Ib30BaHWE y4yacTKamMM Heap, cornacyembie FocroptexHaasopom
Poccun unun ero TepputopranbHbiMK opraHamu (ganee - opraHamu FocropTexHagsopa Poccun), moryt
COCTOATb U3 TEXHUKO-3KOHOMMNYECKMX 0H6OCHOBAHWUM, NPOEKTOB Pa3paboTKM MECTOPOKAEHWUIN NONE3HbIX
WCKOMaembIX, MPOEKTOB NPOM3BOACTBA MapKLUENAepCKMX paboT, NHOM NPOEKTHOW AOKYMEHTALMW Ha
Nno/sib30BaHMe yyacTKaMmn Heap M COOTBETCTBYIOLLMX TEXHUYECKUX 3a/laHMIA Ha NpoeKTupoBaHue (aanee -
NPoeKTHasa AOKYMeHTaLums).
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8. MNpu BegeHMM MapKLIeNOepcKoro ydyeta ob6bEMOB FOPHbIX pPaboT npu Ao06ble MNONAE3HbIX
NCKOMAeMbIX OTKPbITbIM criocobom obecneunBaeTcs 4OCTOBEPHDIN yYeT 3aMacoB NoJie3HbIX MCKOMaeMblX.
Mpn HeobxoAMMOCTN NPOBOAUTCA IKCNEPTM3A OXPaHbl Heap. MapKLenaepckmii y4eT ocyLlecTBaaeTca
opraHusaumern (MHAMBMAYaANbHbIM TMNPEeANnpPUHMMATENEM), UMEIOWEN JIMLLEH3UIO Ha MNPOWU3BOACTBO
MapKLenaepckmx pabor.

9. O6bembl BbIHYTbIX TOPHbIX NOPOA MO BCKpbiwe W [obblde (Janee - ropHble MOpoAbl)
onpeaenaoTca B TEX eANHULLAX U3MEPEHUSA, B KOTOPbIX UX MNAAHMPYIOT U YYMUTbIBALOT.

10. OcobeHHOCTM MapKLWenaepckoro y4vyeta o06bEMOB TFOpPHbIX PaboT MNpPUMMEHUTENBHO K
KOHKPETHbIM rOPHO-Te0/I0FMYECKMM YCIOBUAM U TEXHONOTMU NPON3BOACTBA FOPHbIX PaboT yuMTbIBaAOTCA
B MPOEKTHOMN AOKYMEHTaLUM UM B MPOEKTax NPOM3BOACTBA MapKLlenaepckux pabor.

11. MNpw rofoBoN NPOU3BOAUTENBHOCTM Kapbepa 1 MAH T M 6o/blle PeKOMEHAYETCA NPUMEHATb
B3BELUMBAOLLME YCTPOWCTBA A/1A ydeTa A0ObITOro U peann3oBaHHOIO MNOJE3HOT0 MCKOMAeMOoro v Ans
ONEepPaTMBHOrO yyeTa 06BEMOB BbIHYTbIX MOPOA BCKPbIWW. B 33aBUCMMOCTM OT NPUHATbIX METOA0B
ONEPATMBHOIO y4yeTa M MAPKWENAEPCKON CbEMKM B NPOEKTHON AOKYMEHTAUMW npesycmaTpuBaeTcs
obecneyeHne COOTBETCTBYIOWMX CAYKO Kapbepa TeXHUYECKUMWU CpPeacTBaMM, MOMELLEHUAMM,
TPAHCMOPTOM W Kagpamu, Heobxoaumoe ANA BeAeHWs [OCTOBEPHOrO y4yeTa 3amnacoB MONE3HbIX
NCKOMaeMbIX.

12. MapkLengepckas CbeMKa ropHbIX BbIPabOTOK M NOACYET NO ee pe3yibTaTaM 06EMOB BbIHYTbIX
B30PBAHHbIX FOPHbIX MOPOA MOTYT OCYLLECTBAATLCA HE MPEBbIWANA 3HAYEHUM CAeayoWmMX A0NYCTUMbIX
norpeLHocTel (ABOMHON cpeaHel KBaapaTUYECKOM NOrpeLlHoOCTH):

- NMPU MapKLWehaepcKo CbeMKe yCTynos AOMNycTMMaa norpewHocts O, (%) onpeaeneHus
Jon

obbema no popmyne:

1500

o, = (11)
on W

roe V - 06bem BbIHYTbIX TOPHbIX MOPOA, NPUBEAEHHbIN K 06bemy B Lie/IMKe, M3.
dopmyna (1.1) ucnonbsyetca npm obvbemax ot 20 go 2000 Tbic. M3. Ecnm 06bem 6onblue 2000 Toic.

M3, To npuHMMaloT O, = 1%; ecnn ob6bem meHblue 20 Tbic. M3, TO METOAMKA CbEMKMW FOPHbIX BbIPAaboToK
Jion

N BbluMCNEHNS 06bEMOB YCTaHaB/IMBAKOTCA C TAKMUM PaCYHETOM, yTObbI NOorpeLwHoCTb O-V He npesbillana
aon

10%;
- Npu onpeaeneHnn ob6bema BbIHYTbIX (B30pBaHHbIX) TOPHbIX NOPOA, B Pa3pPbIXIEHHOM COCTOAHUN
No MapKLIeNAepPCKOM CbeMKe W MNepesBbldUCeHMM ero B obbem B LeAnKe vepe3 KosadduumeHT

Pa3pbIX/IEHUA STUX MOPOL, AONYCTUMAnA norpewHocTs O, (%) Bbluncaaetca no popmyne:
Jon

2200

Oy (1.2)
ton W

raoe V - 06bem BblHYTbIX (B30pBaHHbIX) FOPHbIX MOPOA, NPUBEAEHHBIN K 06beMy B LLIeIMKe, M3.
dopmyna (1.2) ncnonbsyetca npu obbemax ot 45 go 2200 Tbic. Mm3. Ecim 06bem 6onblue 2200 Toic.

M3, To NpuHUMatoT O,  =1,5%; ecnv o6bem meHblue 45 Tbic. M3, TO METOAMKA CbEMKM U BbIYUCNEHUA
i

o1

O6'beMOB, a TaKXe onpeaeneHumAa KOZ—)CI)d)VILI,MeHTa pa3pbIX1eHNA YCTaHaB/INBAETCA C TaKUM pPaCHETOM,

4TO6bI NOrpewHocTb O,  He npesbiwana 10%.
Jon

Jonyctumyio norpewHocTb, onpegeneHHyio no ¢opmyne (1.1) mam (1.2), mcnonbsyoT ana
BbIYUCAEHUA AOMYCTUMOM PasHOCTU MeXKAy 06BEMOM FOPHbIX NMOPOA, HalWAEHHbIM MO KOHTPOJIbHOMY
noacyety, 1 06beEMOM, MPUHATLIM B OTYETAX, a TaKkKe A/ 060CHOBAHUSA HOBbIX CMNOCOBOB CHLEMKM U
noacyeta o6beMoB. Ha 3Ty NorpewHocTb KOPPEKTUPOBaTb 06bEM, ONpeaesIeHHbI MO MapKLUeNnAePCKo
CbeMKe, He lonyCcKaeTcs.



13. MeToabl yyeTa A06bIYM M BCKPbILWIKN MO YNCAY OTIPYHKEHHbIX TPAHCMOPTHbIX COCY/I0B U CpeaHel
macce (0bbemy) nosiesHOro Mckonaemoro (Nopoj, BCKPbIWKM) B OAHOM COCYAEe WAWU MO pesy/bTaTam
B3BELUMBAHMA BCEX TPAHCMOPTUPYEMbIX FOPHbIX NOPOA MOTYT NPUMEHATLCA NPU onpeaeneHnun obvema
ropHbix paboT c norpewHocTbio He 6onee 5%. Ecnm yKasaHHasa TOYyHOCTb He obecneunBaeTcs, TO
pe3ynbTaTbl ONEPaTUBHOIO yYeTa MCMNOIb3YIOT TO/IbKO ANA NpuBeAeHUs K obbemam, onpeaeseHHbIM Nno
MapKLUEVI,D,epCKMM AaHHbIM Ha Ha4a/10 N KOHeL, OT4eTHOro nepmnoaa.

14. Ha pencteylollem M CTPOALLEMCA Kapbepe, paspe3e, MHOM obbeKkTe no Aobblye MosesHbIX
NCKOMaeMmbIX OTKPbITbIM CMOCOH60OM (Zanee - Kapbep) 06BbEMbI BbIHYTbIX FOPHbIX MOPOA ONPEeAENstoT No
MapKLeNnaepcKkoi CbeMKe WAWM NO [AHHbIM OMEPATMBHOIO YYeTa, PYKOBOACTBYACH CAeAyHOWMMMU
TpeboBaHMAMMU:

- NPY NPUMEHEHUN HA Kapbepe TEXHONOTMYECKOW CXxeMbl pPa3paboTKKM, NO3BOAAIOLWEN ONpeaensTh
06BbEM BbIHYTbIX 33 MeCAL, FOPHbIX NOPOA B LEe/IMKe HenocpeacTBEHHO NO MapKLIENAepCKOM CbeMKE,
ob6bem onpeaensieTca Kak No CbeMKe, Tak U Mo AaHHbIM ONepaTUBHOIO YYeTa;

- Npw pa3paboTKe ropHbIX NOPOA C NpeABaPUTEIbHBIM PbIX/IEHMEM B3PbIBOM Ha 3a4MLLEHHbIN OTKOC
ycTyna ¢ nocseayolei oTrpyskon 6osblie Yyem 3a Mecsl, 06beM BbIHYTbIX 3@ MecAL, FOPHbIX Nopoa,
NPUHMMAETCA NO AaHHbIM ONEPaTMBHOIO Y4€eTa;

- B C/ly4asx, Korga NpuMMeHsieMble Ha Kapbepe MeTobl onepaTMBHOrO yyeTa He obecrneuymBatoT
HeobXo0AMMOM TOUHOCTH, 06 bEMbI BbIHYTbIX TOPHbIX MOPOA ONPeAenstoTcs No MapKWeNnaepCcKoi CbeMKe.

15. O6beMm BbIHYTbIX 32 MECSAL, TOPHbIX NOPOA, MOXKHO NPUHATL NO AaHHbIM OMNepPaTUBHOIO y4eTa C
nocneayroLen KOPPEKTUPOBKOM NO MapKLUENAEPCKOMY 3amepy.

16. KoppeKTMpoBKa YUMTbIBAEMbIX MO pPe3y/bTaTaM MapKLIEeNaepCKONn CbEeMKU WAM AaHHbIM
onepaTMBHOro yyeta ob6bemoB A06bIMM MO BbIXoAy NpoAykuMm oboratutenbHbix GabpuK uUam apyrux
nepepabaTbiBalOLLMX NPON3BOACTB HE AOMNYCKAETCA.

17. KonnyectBo 6annacta M cHera, BbIBO3MMOIO M3 Kapbepa BMECTE C FOpPHbIMW Mopodamu,
onpeaenseTcs B MopsAKke, YCTaHOBAEHHOM MOJib30BaTe/IeM HeAp MO COM/MacoBaHMIO C OpraHamu
locroprexHag3opa Poccun. BannacT v cHer, BbiBE3EHHbIE U3 Kapbepa, B 06bembl Mo BCKpbile 1 Aobblye
He BK/IloYaloTcA.

18. B 3anonHAeMON MapKLIenaepcKoi cny>K60i Kapbepa KHUre yyeTa ABUMKEHUA TOPHOM Macchbl
OTparKaloTCA ceaylolme gaHHble NO BbIeMOYHbIM egMHMLAM, FOPU30HTaM, y4acTKaM, Kapbepy:

- 06bEMbI BbIHYTbIX FOPHbIX MOPOA, ONpeaeeHHble N0 MapKLIeNAepPCKoN CbeMKE;

- [aHHble OMepaTUBHOrO Yy4yeTa, NPUHATble ANA npuBeAeHUs O0O6BbEMOB TOPHbLIX nopoa,
onpeaeneHHbIX N0 MapKLIENAEPCKON CbeMKE, K Hauany U K KOHLLY OTYETHOro Nepuoaa;

- 06bemMbl B30pBaHHbIX FOPHbIX MOPOA, Ha YCTynax, NepeBblYNC/IEHHbIE B 06bEMbI B LIE/IMKE, U
NPUHATbIE NpU NepecyeTe KO3dPULMEHTbI Pa3pbIXeHuUs;

- 06bembl B30pBaHHbIX FOPHbIX MOPOA Ha YCTynax, OCTaB/ieHHble OT Npeablayllero B3pbIBa,
npuBeaeHHble K 06beMY B Le/IMKE, U NPUHATbIE NPU NepecyeTe KO3PpPULMEHTbI paspbIXaAeHuUs;

- macca A06bITOro NosesHoro MCKOMAaemMoro M ero MJOTHOCTb B LIE/IMKE, eClM 3TU CBeaeHUs
NCNONb3YOTCA ANA NONYYEHMA OTYETHbIX AAHHbIX;

- 06bembl BbIHYTbIX TOPHbIX NOPOA, OMNpeAesieHHble MO KOHTPOJIbHOMY MapKLuenaepckomy
noAcyeTy, U pe3ynbTaTbl CPaBHEHMUA 3TUX 06BEMOB C OTYETHLIMU AAHHbIMMU.

19. OpraHu13auus B3auMOLENCTBUA MEKOY TEXHUYECKUMU CNyKOamuM Kapbepa (MapKLueigepckon,
reonormyeckon M gp.) no ydyery o6bEMOB rOPHbIX MOPOA, BK/AKOYAA MapKLENWAepcKMe CbeMKM,
onpegeseHne MNJAOTHOCTU TOPHbIX MOPOA, B LEJNMKE W Ha CKAage, OMepaTUMBHbLIA yyeT M Aap.,
YCTQHaB/AMBAETCA MOJIOKEHUAMM O MapPKLIENOEPCKOM W  TFeosorMyeckom Ccnyxbax, NpoeKTHoM
OOKYMEHTaLumu.

Il. MoacyeT 06bEMOB rOPHBIX NOPOL N0 MAPKLIENAEPCKOWN CbeMKe

20. Ob6bembl BbIHYTbIX (B30PBAHHbIX) FOPHbLIX MOPOA NOACYUTLIBAIOTCA CNocobamu cpeaHero
apMPMeTMYECKOro, TOPU3OHTA/NbHbIX M BEPTUKA/bHbIX CeYeHUid, OBBEMHON NaneTku n APYyrumM,
obecneumBaloOWMMM  HeobxoaMmyto TouyHOCTb. [lpu Bblbope crnocoba yyuTbIBAETCA TeXHOAOrUA
pa3paboTKu U BUA, CbEMKM FOPHbIX BblIPabOTOK.

Mpu1 ycnoBuK, Korga TeEXHONOMMYECKan cxema pa3paboTKM NO3BOAET onpeaenaTb 06bembl FOpHbIX
nopoa, npuBedeHHble K 06bemy B LENUKEe, HENOCPeACTBEHHO MO CbeMKe YCTynoB, 06bembl MOXHO



NnoAcYmUTbLIBaATbL CNOCOBOM cpeaHero apudmeTMyeckoro. IToT cnocob He NPUMEHSETCA, €CIN BEPXHASA UK
HUXKHAA MOWAZKa YCTyna B npedesiax 3axoAKM MMeeT nonepedHblit yknoH 6onee 0,015. O6bemsl
NoACYUTLIBAKOTCA CNOCOHOM FOPU3OHTaNbHbLIX CEYEHWUI MPU HAHECEHUM Ha NaaH TOPHbIX BbipaboToK
H6pPOBKM yCTyNa 1 MPOMEXKYTOUYHOIO CeyeHus.

Ob6bembl TFOpHbIX NOPOL, OMPEeLEeNeHHbIX MO TAXeOMETPUYECKON CbeMKe, MOACHMTbIBAOTCA
cnocobom BepTUKa/bHbIX CeYeHUMN, no crepeodoTorpaMmMeTPUYECcKO CbeMKe - OAHUM U3
nepeYmncsieHHbIX Bbllle cnocoboB, Kpome cnocoba cpeaHero apndmeTnyeckoro.

Cnocob 06beMHO NaNeTKM MOXKHO NPMMEHATb A5 noAcyeTa 06bema B30PBaHHbIX FOPHbIX NOPoA,
€C/IN OHU U306parKeHbl Ha NaHe B NPOEKLUUM C YUC/IOBbIMM OTMETKaMM, a TaKKe AN1a noacyerta obbema
BbIHYTbIX FTOPHbIX MOPO/, €C/IN 3aX04Ka MMEET HenpaBU/IbHbIE, C/IOMKHbIE KOHTYPbI U MOBEPXHOCTY.

ABTOMATU3NPOBAHHbIM nNoacyeT o06bLEMOB TOPHbIX MOPOA MNPUMEHAETCA NpPU  NMOMOLLM
NporpammHbIX NPoAyKTOB, obecneymBalomMx HEO6X0AMMYHO TOYHOCTb.

21. O6bembl ropHbIX MOpPOA NOACYUTbIBAOTCA crnocobamn cpegHero apudmeTMyeckoro W
ropu3oHTaNbHbIX CeYeHUN No dopmyne:

_SutS,
2

v -hy, 2.)

roe V - obbem 3KCKaBaTOpPHOM 3axoAku (cnos man 6aoka), m3; SB, SH - NAoWwagn cevyeHui,

COOTBETCTBEHHO MO BEPXHUM U HUXKHUM 6pOBKaM, m2; hc - CpeaHAA BbICOTA 3aXO4KHU, M.

p
Mpu noacyeTe 06bEMOB FOPHbIX NOPOA, CNOCOBOM CpeHEero apudmMeTMUecKoro CpeaHIo BbICOTY

3aX04Ku h_ Bbiumcasior no dopmyne:

" :&_%

cp n

B H

cp

(2.2)

rae ZB n ZH - CYMMa OTMETOK COOTBETCTBEHHO NO BEPXHNUM N HWXKHUM 6pOBKaM; nB n nH -4mncno

peeyHbIX ToYeK Mo 3Tm BpoBKam.

22. Cnocob cpeaHero apudmeTUYecKoro He NPUMEHSETCA, eC/IM KpOMe BPOBOK YCTYNOB CHUMAIOTCA
[OMOIHUTE/IbHbIE TOYKM Ha paboumx NAoLWaLKax UanM OTKOCAX YCTyroB.

23. O6beMbl rOpHbIX NOPOA NOACYUTLIBAOTCA CNOCOBOM BEPTUKabHbLIX ceYeHnin no dopmyne:

Sl + 82 82 + S S + S

— 3 -1

V —T-a1+T-a2 +...+%'an_l (2_3)

rae Sl, Sn - naouwagu CeYeHU Ha rpaHnLUax BbIHYTOVI 3aX04KU, M2; SZ , 83, v Sn—l - naowaan

NPOMEKYTOUHbIX CeYeHUid, M2; @;, a,, ..., &,_; - PaCCTOAHUA MeXKAY CEYEHUAMM, M.
Ecnn paccToaHna mexkay cedeHuaAMn oamMHakosble, popmyna umeet sua;

n-1
V=a- %4‘28 (2.4)
2

rae a - pacctoAaHne mexagy ce4eHnAMM, S - nnowaam NPOMEXKYTOUYHbIX CEYEHWI; N - YNCNO CEYEHUIA.
O6bem Tena mexay CMeXXHbIMU HenapanaeabHbiMn ce4eHNAMU NOACHNTbIBAETCA NO cbopmyne:

V=L IL@25,+5,)+ L,(25,+5)] (25)
60



rae Sl , SZ - naowagun CE‘-IGHMVI, M2; L.l , L2 - PaCCTOAHUA OT LUEHTPA TAXKECTU COOTBETCTBYIOLWLETO

CEeYEHUA A0 NIMHUM MepeceyeHns CevyeHun, m; ,3 - yron mexay cedeHunamu (...°); © = 57,3 - yucno
rpagycoB B pagnaHe.

24. Cnocob o06bemHOM NaneTkM MNPUMEHSIETCA, eCAM pa3mepbl Y4acTKa BbIEMKM B MjaHe
3HAYMTENIbHO MPEBLIWADT CPEAHIO BbIHMMAEeMy0 MOLWHOCTb. O6bem noacumTbiBatoT no ¢opmyne 2.6
wnun 2.7:

V=S Zl:hi—%Zh; (2.6)
1= j=m

n

rae S - naowaab NPAMOYTOJ/IbHUKa NaNEeTKN, M2; Z hi - CYyMMa BbICOT BbIHYTOIo 2104 B BEPLUNHAX
i=1

m
naneTKku, Monaaatolmx BHYTPb KOHTYPa 1 Ha KOHTYP BbIEMKM, M; Zhi - CYMMa BbICOT BbIHYTOrO C/10A B
i=1
BepLUMHAX NANETKM, NONaAatoWMX Ha KOHTYP BbIEMKUN UK PACMONOMKEHHbIX OT HEro Ha PacCTOAHUN MeHee
NO/I0BUHbI CTOPOHbI MPAMOYTO/IbHUKA NaNETKM.

\ =S-ihi,(2,7)

i=1

roe S - naowagb MNPAMOYrONbHMKA MaNeTKW, M2; N - YUCAO NPAMOYrO/IbHUKOB B Mpedenax
NOACYMUTLIBAEMOrO KOHTYP3; hi - BbICOTA CNOA BbIHYTbIX (B30pPBaHHbIX) MNOPOA B KaXAoW BepliMHe

NPAMOYrONbHUKA, M.

Pasmepbl CTOPOH NPAMOYrO/IbHUKOB MNafeTKM MPUHUMMAIOTCA paBHbiMM 5 - 10 mm. Yucno
NPAMOYroNbHMKOB MafeTKU B KOHTYpe noacyeta 06beMoB NpUHMMaeTcA paBHbim 15.

25. Mpu B3pbiBE HA 3aUMLLEHHDbIN OTKOC YCTYMNa, BK/OYAs MeToZ, KacKagHoro B3pbiBaHWA, 06bem
BbIHYTbIX (B30PBaHHbIX) FOPHbIX NOPOA U KO3GDULMEHTbI PaspbIXIEHUA MOPOA ONpeaenstoTca:

- 0 pe3y/ibTaTaM CbeMKM, BbIMOJIHEHHOW A0 B3PbIBA M NOC/IE OTIPY3KM B30OPBAHHbIX FOPHbIX NMOPOA,

noacuuTbiBaeTc o6bem Vu rOpHbIX NOPO/A YacTK yCTyna, paspabaTbiBaemol C NPUMEHEHMEM PbIXAEeHUSA

FOPHbIX MOPOA B3PbIBOM MPUM MHOTOPALAHOM PaCMONOKEHUM CKBAXKWH, OrpaHUYEHHOM Mo A/MHe
KpaliHMMM B3PbIBHbIMW CKBa*KMHaMM, MO LWMPUHE - OTKOCOM M MOCAeAHUM PAOOM CKBaXKMH (ganee -
610K), B LLe/IMKe, N0 KOTOPOMY KOHTPO/IMPYIOTCA COOTBETCTBYIOLLME AaHHble ONepaTUBHOTIO YYeTa;

- MO CbemKe, BbIMOJIHEHHOW MOC/ie B3pbiBa W MOCAE OTrPY3KM B3OPBAHHbLIX TFOPHbLIX MOPOA,

noacyunTbiBaeTcA obbem Vp , 3aTeM Bbl4NCNAETCA K03d)¢VILI,I/IEHT pa3pbIXneHnA Kp FOpPHbIX MOpoL4 6n10Ka

no popmyne:

VP
K, = Vi (2.8)

)i

Mpy HEBO3MOXKHOCTU onpeaeneHna KoadpduumeHTa paspbIXeHUA NOC/e B3PbiBa PEKOMEHAYeTCA
No/b30BaTbCA CpegHUM KO3DDULMEHTOM paspbixNeHuUs, BbiBeAEHHbIM B pe3yibTaTe ero pacyeToB Kak
MWUHUMYM 13 25 3HaueHui.

MonyyeHHble AaHHble 3aHOCATCA B KHUFY y4yeTa ABUMKEHWA FOPHOM MAcCbl U UCNO/b3YIOTCA MpU
KOHTPObHbIX NogcyeTax 06 beMOB.

Mo pesynbTatam onpeneneHna 06beMa BbIHYTbIX FTOPHbIX MOPOA MO MapKLIENAEPCKUM AaHHbIM, B

TOM YuUCne No CbeMKe, BbINOJIHEHHOM A0 B3pbiBa, NOACYHNTbIBAETCA obbem Vll 6n10Ka B Lenunke. I'IpM 3TOM



KOHTYp 6/10Ka CO CTOPOHbI MaccMBa NPOBOAMTCA MO NOCAeAHEMY PAAY B3PbIBHbIX CKBA*KMH M NPOEKTHOMY
3a/10’KEHMNI0 OTKOCA, KOTOPOE NpU HEO6XOAMMOCTM NMPOBEPAETCA OMbITHLIM MYTEM.

Mo cbemke, BbINONHEHHOM NOC/E B3PbIBa, NOACYUTbIBAETCA 0OBEM Vp B30PBaHHbIX TOPHbIX NOPOA,

610Ka. 3aTem BbluMCAAETCSA NONpPaBKa AVp K 06bemy Vp 33 0606LEHNE POPMBbI 3TOTO KOHTYpa (0TKOCa)

no popmyne:
AV, =(0,03-h*+0,7-h)-L (2.9)

rae h - cpeaHAas BbicoTa 6/10Ka (ycTyna), m; L - aanHa 610Ka, m.

NcnpaBneHHbIn 06bem Vp B30PBaAHHbIX FOPHbIX NOPOA NoAcYMTbIBAETCA No dopmyne:
Vp :Vp +AVp. (2.10)

Mocne aToro BbluncaaeTcAa KoaddUUMEHT paspbixneHna nopos 61oka no dopmyne (2.8).

BbIHYTbIM 33 MmecAL, 06bem B30pPBaHHbIX TOPHbIX NOPOA, NepesBbluMcaAeTcA B 06bem B LieaunKe, npu
cneayowmx ycnoBuUaX.

Mpn TaxeomeTpMUYECKOM Crocobe CbeMKU 0b6beM MepBOM 3aXOAKW MOACYUTLIBAETCA MO Crocoby
BEPTMKaAJIbHbIX ceyeHuit. K noacumtaHHoOMy obbemy npubaBasaloT nonpasky 3a 0b606LieHne BTOPOro
OTKOCa 3TOW 3aX04KM, BblMMC/IEHHYI0 No dopmye (2.11).

Mpn cbemke, BbINOJIHEHHOW cTepeodOoTOrpaMmMeTPUYECKMM crnocobom, M Korga oba oTkoca
n30bparkeHbl Ha MaHe TOPHbIX BbIPabOTOK FOPU3OHTANAMM, MOMpPaBKy 3a obobuieHMe OTKoca He
YYMTbIBALOT.

Ona npusegeHns obbema B30PBaHHbLIX FOPHbLIX MOPOJ MEPBOMN 3aXOAKM K 0ObEMY B LUEIMKe

K03 PULMEHT paspbixneHns Kpl NPUHMMAOT MO onbiTy Wan Ha 10% 6osblie 3HayeHuA Kp,
BbluMCNEHHOTO no dopmyne (2.8). AnA ocTanbHbIX 3ax0A40K 6/710Ka WCMNONb3YIOT KO3bOULMEHT

paspbixnenna K, , KoTopbiii BblYMCAAIOT MO popmyne:

p2’

_ Kp(pl+ pz)_ Kplpl
P,

K, (2.11)

roe Py, P, - Beca koadpduuMeHTOB pa3pbixNeHUa COOTBETCTBEHHO Kpl " sz; Vhl - obbem

B30PBaHHbIX FOPHbIX MOPOA, NepBOM 3axoaKM 610Ka, m3; Vp2 =Vp —Vpi - 06beM B30PBAHHbIX FOPHbIX

Nnopoj oCTasbHOM YacTu 610Ka, M3.

26. Mpu NpeaBapuUTeIbHOM PbIXJIEHUW TOPHbLIX NOPOA, B3PbIBOM Ha HeybpaHHYI ropHyt maccy
06bem BbIHYTbIX FOPHbIX Mopod 610Ka onpedensetcs 3a Nepuos Mexay AOBYMSA CbeMKamM,
BbINOJIHEHHbIMU Mepesa KaskabiM oyepeHbiM B3PbIBOM.

Mepen B3pbIBOM NO AaHHbIM MapKLIEHAepCKon CbemMKM onpeaenseTca o6bem OCTaBAEHHbIX OT

npeapblAyLLero B3pbiea ropHbix Nopo. Mo cbemKke nocae KaxKaoro B3pbiBa NoACUNTbIBAETCA 06bem Vp_0
B30PBaHHbIX FOPHbIX Nopos 6,10Ka. Mpu onpeaeneHMn ob6bema OCTaTKOB B30OPBAHHbIX NOPOA M 06bema
BHOBb B30PBAHHbIX FOPHbIX MOPOA, Vp NOACYMTLIBAETCA B MOPALKE, YCTAaHOBNEHHOM TNyHKTOM 25
HacToALlwen UHCTpyKumun.

KoadduumneHT paspbixneHums Kp ropHbIx nopog, 6:10Ka BblumcaneTcs no popmyne:

V,-11-V ,
Kp = V— (2.12)

y



roe Vu " Vp - obbem ropHbIX nopofd 6/10Kka COOTBETCTBEHHO B LIE/IMKE M B Pa3spbIXIEHHOM

COCTOAHUU, M3; Vp_0 - 0bbem B30pPBAHHbIX TOPHbLIX NOPOA4, OCTAaB/IEHHbIX OT NpPpeAblAyLWero B3pbiBa, m3.

O6bem ropHbix nopoa 610Ka B Le/IMKe NoACYUTLIBAETCS No popmyne:

V V V °
y M R- . ( )

rae VM - 06beM ropHbIX NOPOA, MacCUBa, NOAAENKALLMNA PbIXIEHWNIO B3PbIBOM, KOTOPbIN OrpaHMyeH

B MNJ1aHe, C O4HON CTOPOHbI, KOHTAKTOM MEXAYy OCTaTKamMu B30OPBAHHbLIX FOPHbIX MOPOA M MAacCCUBOM, C
APYron - nocneaHUMm pALOM B3PbIBHbIX CKBAXKMH U MPOEKTHBIM 3a/10}KeHMEM OTKOCA.
[na 0cTaTKOB B30PBaHHbIX FOPHbIX MOPOA, KOIGPULMEHT PaspbIXeHUs BbluMCAAETcA No popmyne:

K,,= 0,9Kp (2.14)

roe Kp - K03pDMUMEHT paspbIxneHusa 418 ropHbix nopos 610kKa, pasapobaeHHbIX NpeablayLmm
B3PbIBOM.

Mo cbemKkam, BbIMOJHEHHbIM Nepes KaXablM B3pbIBOM, onpeaenaeTca obbem Vg FOPHbIX NopoL,

Mo BMAMMbBIM B HaType KOHTypam U o6bem VK BbIHYTbIX TOPHbIX MOPOA, NMPUBEAEHHbIN K 06bemy B

LeNunKe, 3a Nepuoa Mmexay AByMsA CbeMKamu o opmyne:

V.=V, +AV, (2.15)

Monpaeka AV, 3a octaTku B30pBaHHbBIX FOPHBIX NOPOA, Ha KOHEUHYIO 1 Haua/ibHYIO AaThl CbeMKH

BbluMcaaeTca no popmyne:

V 0.KOH V O0.Hau
AV, =| AV 22— R (2.16)

P.0.KOH p.o.nay

P.0.KOH p.0.Hay
roe Vp.O_KOH Z Vp.o.l-tau - 06bemMbl OCTaTKOB B30PBaHHbIX FOPHbLIX MOPOJ, COOTBETCTBEHHO Ha
KOHEUHyIO M HauanbHylo aatel ceemkmn, m3; K, . w K, . - cootsetcreyiowme stum obbemam

KO3pdMUMEHTbI pa3pbIXaeHus.

Mpy He0HX0ANMOCTU BPEMEHHOIO onpeseneHna 06bema BbIHYTbIX FOPHbIX MOPOA, KO3GOULMEHTDI
paspbixneHua Ans npuBefeHMa 06beMOB Pa3pbIX/IEHHbIX MOPOA MO OTAENbHbIM 3axogKam 6710Ka K
ob6bemMam B LLE/IMKE BbIYUCAAIOT Caeayowmm obpasom:

KOG GULIMEHT PaspbIXNeHUA 41A NepBoit 3axoakm npunmnmaertca - K ) =1,15K ;

JNA OCTaTKOB MOPOZ, PaspbiXIEHHbIX MpPeablAylMm B3pbIBOM, KOIGOULMEHT paspbixieHus
NPUHUMaETCA - Kp_o_ = 0,9Kp;

- ANA BTOPON M MOCAEAYIOLMX 3aX0A0K 6710Ka KOIhOULMEHT paspbIXNeHUA BbIYUCASETCA MO
dopmyne:

+0,1p —-0,15
KPZZKP pZ po pl (217)

)2




rae Py, P, v P, - Beca koadduumeHTos paspbixneHus cootsetcteeHHo K

pl’ KPZ " Kp-o; Kp

- KO3GOULMEHT pas3pbIXaeHMA FOPHbIX Nopoa 610Ka, BbIUMCAEHHbIM No dopmyne (2.12).
27. YacTHble 3HaYeHUA KoadpdpuLumeHTa paspbIXAeHNA MPUHMMAIOTCA UCXOAA U3 YCNOBUSA:

nyV. V

p.i p
E ——=—(2.18)
1 Kp.i Kp

npw Zn:vp-i =Vp.
1

28. Mpu onpegeneHMn o6bEMOB TOPHbIX PAbOT MO MapKLenaepcKkol CbemMKe YCTYyrnoB U
BO3MOXHOCTM 3aCHATb KOHTAKTbl MEX/Ay NopoAamMn BCKPbLILWM U NOJIE3HbIM MCKONAaeMbIM 3TU 06beMbl
NoACUYMTBIBAIOTCA PasAe/ibHO. B MHbIX ciydyasx no mMapKLIEenaepCcKon CbeMKe HaxoauTca obwmin obbem
BbIHYTOW FOPHOM MaccCbl, KOTOPbIM pasgenaeTcd Ha 06bemMbl BCKpbIWKM M A0ObIYM NMPOMNOPLMOHABHO
pesynbTaTam onepaTUBHOTO yyeTa.

Mpwv B3BELIMBAHUK JOObLITbIX MNOME3HbIX MCKONAEMbIX UX 06 bEM B Lie/IMKE NoACYMTbIBAETCA MO Macce
N NNOTHOCTM A06bLITOro MO/ME3HOr0 MCKOMaemMoro; o6bem No BCKpbIlWe NOACYUTLIBAETCA KaK pPasHOCTb
mMmexay obbemMom ropHbIX Nopos (ropHol macchl) B LEAUKe, onpeaefieHHbIM Mo MapKLengepcKkon
CbeMKe, 1 06beMOM A06bITOro NONE3HOIO0 MCKOMAeMOro B LIE/IMKE.

29. MNpu HecoBNaaeHUN AaTbl CbEMKM C HaYa/lOM UM KOHLLOM OTYETHOTO Nepnoga 06beM BbIHYTbIX
rOpHbIX NOPOA NOACUYMTbIBAETCA NO popmyne:

V=V +V_ -V ., (219)

raeV,V,, V., . V.. -o6bembl ropHbix nopog, m3; V - npunumaembiii k yuety, V,

KOH 7 2

- BbIHYTbIN,
onpeaeneHHbl No MapKLengepCcKon CbeMKe, VKOH - BbIHYTbIV 32 BPEMS MEXAY AAaTON CbeMKU M KOHL,OM

OTYETHOro nepmoaa, VHW - BbIHyTbIﬁ 3a BpemMma mexxay AaTOI‘;I I'IpEAbIAYLLI,EVI CbEMKU N HA4Ya/TOM OTHETHOTO
nepunoaa.

o6vems V,,, 'V,

NMPUHUMAOTCA Ha OCHOBAHUW OaHHbIX ONepaTUBHOrNO y4yeTa.

Y H

lIl. OnpeneneHne 06bEMOB FOPHbIX NOPOA,
no pesy/nbTaTam B3BELUIMBAHUA

30. Mpw opraHM3aLMK Ha Kapbepe ONepaTMBHOrO ydYeTa C NPMMEHEHNEM B3BELLMBAIOLIMX YCTPONCTB
MX TN W KONMYECTBO BbIOBMPAKOTCA C YY4eTOM BWMAA KapbepHOro TpaHCMopTa, rPy30MnoAbeMHOCTU
TPAHCMOPTHbIX COCYA0B U YMCAa HanpaBAeHU rpy30noTOKoB. Mpu HeobxoAMMOCTM NpeaycmaTpuBatoT
BbIDOPOYHOE B3BELUMBAHWE M Mepbl, obecrneumBaloliMe [AOCTOBEPHbIA YYeT uUMCNa OTFPYMKEHHbIX
TPaAHCNOPTHbIX COCYA0B.

31. Mpu onpeaeneHnn 06BHLEMOB BbIHYTbIX FTOPHbIX MNOPOJ, BCKPbIWW U A06bluM NO pe3ynbTaTam
B3BELUMBaAHMA A0MNYCTMMAn NOrPELIHOCTb MacChbl FOPHbIX MOPoA4 NPUHUMaETcA He 6onee 3%; aonycTMmas
NOrpeLwHoOCTb CPeaHEero 3Ha4eHMA NAOTHOCTM FTOPHbIX NOPOA B LE/INKe NO 3aX04Ke, BbIHYTOM 33 mecal,
npuHMmaeTca He 6onee 4%.

32. MNpu BbIBOPOYHOM B3BELUMBAHUM TPAHCMNOPTHbIX COCYAOB BbIOMpPAtOTCA AaHHbIE O NpeaesbHbIX
HeZorpy3e u neperpyse oTHOCUTE/IbHO cpeaHero 3HavyeHus. MpeaenbHble OTKAOHEHUA MPUHMMAIOTCA He
cebiwe 20% OT cpegHero 3Ha4yeHus, Yncno oTKAoHeHu oT 10 go 20% oT cpepHero 3HayeHwus
npuHMmaeTca He 6onee 5 cnyyaes 13 100.

33. MNpwu B3BELWIMBAHMM BCEX TPAHCNOPTHbIX COCYA0B BbluMcaseTca KoadduumneHT sapmaumm O (%)
MacCbl FOpPHbIX NOpPoO4 B 04HOM cocyge no dopmyne:



o 2

m,, n-1

o (3.1)

rae M; - macca ropHbIx NOpoA B i-m cocye, T; M, - cpeHee 3HauYeHMe MAcChl FOPHbIX MOPOA, B

OZHOM TPaAHCMOPTHOM COCYZE, T; N - YAC/I0 B3BELLUEHHbIX TPAHCMOPTHbIX COCYA0B.
Echn 0 10%, TO YnC/IO TPAHCMOPTHbBIX COCYA0B, HeobXxoaMmoe AN1A BbiIbOpPOYHOM 06paboTKu npu
KOHTPO/1IE, MOXHO paccymTaTb No popmyne:

o*N

n=
22(N-1)+o

>, (3.2)

roe N - ob6uLee 4Mcno B3BELIEHHbIX TPAHCMOPTHbIX COCYA0B.

34. Macca NopoXKHero TpaHCMopPTHOro cocyaa (Tapbl) onpeaenseTca no pesyabTaTaM B3BeLIMBaHUA
KaXOoro TPaAHCMOPTHOrO CoCyfAa [0 3arpysku (nocne pasrpysku); no cpegHemy 3HauyeHwuto,
BbIYMCAEHHOMY NO AaHHbIM BbIBOPOYHOrO B3BELLIMBAHUA He meHee 20 NOPOXKHUX TPAHCMOPTHbIX COCYA0B
Ka*K4AoOro TWNa; NO 3HAYeHWto, KOTOpPOe HaAMUCbIBAOT Ha 6GopTax TPaHCMOPTHOrO cocyaa npu ero
W3roTOBJIEHWUM M NOCNE Kaxa0ro peMoHTa. B nocnegHem cnydae u npy BbIBOPOYHOM B3BELUMBAHMM Tapy
okpyrnatT o 0,1 7.

KoHTponbHOE B3BELIMBAHME MOPOKHMX TPAHCMOPTHBIX COCYA0B A/1A NPOBEPKU UX CpeaHEN MACCbl
NPOBOAMTCA HE peKe OAHOro pasa B KBapTas, a TaKXKe MNpW M3MEHEHUM TUMNa WAW KOJIM4YecTBa
TPAHCMOPTHbIX COCyA0B. ECAN YacTb ropHbIX MOPOA NOC/AE PAa3rpy3KM OCTAETCs B TPAHCMOPTHbLIX cocyAaX,
TO UX CPeAHAS Macca OnpeaensaeTca eXxemecayHo, NPUYemM TPAHCMOPTHbIE COCYAbl NPU B3BELNBAHUN He
3a4mwatoT.

CpegHsa macca ropHbIX MOPOL B TPAHCMOPTHOM cOCyAe, MNOAYYEHHass MO KOHTPOJIbHOMY
B3BELLMBAHWUIO, UCNO/Ib3YETCA NPU ONEPaTUBHOM yyeTe 0 O4epeAHOro KOHTPOIbHOIO B3BELUMBAHUA.

35. Macca OTrpyKeHHbIX FTOPHbIX NOPOA, BbIYMCAAETCA KaK Pa3HOCTb Mexay CYMMApHOM Maccow
BCEX 3arpyKeHHbIX TPAHCMOPTHbIX COCYA0B U CYMMapHON Maccol 3TUX COCY0B, KOTOpasA Noay4YaeTcs no
pe3ynbTaTam B3BELUMBAHWA MOPOMKHUX TPAHCMOPTHbIX COCYAOB WAW MO CpPefHEen macce NOPONKHEro
cocyZa, YMHOMXEHHOWM Ha UX YNCAO.

IV. MapKLweniaepcknin KOHTPO/ib 406bIYN N BCKPbILLK

36. MapKLwenaepcknni KoHTpoab [06bluM M BCKPbIWW MPOBOAMTCA C Lesblo obecnedyeHun
[OO0CTOBEPHOr0 yyeTa M3BJIEKaeMbIX M OCTaBASIEMbIX B HeApax 3anacoB OCHOBHbIX MU COBMECTHO C HUMM
3a/1€raloLLmxX Noe3HbIX UCKONaembIX U MOMYTHbIX KOMMNOHEHTOB.

37. MapkKluenaepcknii KOHTPO/b A06bIYN U BCKPbILLW BKAKOYAET:

- Nepuoanyeckmii noacyeT 06bEeMOB BbIHYTbIX FTOPHbIX NMOPOA MO MapKLLIENAEPCKUM CbeMKaM U
CpaBHeHMe NoyYeHHbIX 06 bEMOB C COOTBETCTBYOLLMMM OTYETHBIMU AAHHbIMMU;

- onpeAaeneHne No MapKLLenaepCcKkMm AaHHbIM CpeaHeit MONHOTbI 3arpy3Ku TPaHCMOPTHbIX COCYA08B
C LLe/1blO NOBbILWEHWA TOYHOCTU ONEPaTUBHOIO YUETa;

- U3MepeHmMe OCTaTKOB M0/1e3HOr0 MCKONAaeMoro Ha cneLmMasbHO NoAroTOBAEHHOW TEPPUTOPUN UK
B CreumnanbHbIX NnomelleHnax (ganee - cknadpl) U KOPPEKTUPOBKY MO HUM 06BHEMOB, YMCAALLUXCA Ha
CKNafiax No AaHHbIM ByxranTepckoro y4eTa (aanee - KHUMKHbIN 0CTaToK).

38. KoHTponbHbIN noacyeT o6beMoB MO Kapbepy BbIMNOAHAETCA OAUH pa3 B rog Ao 1 despana
cnepylowero 3a otyeTHbiM roga. O6bembl moacuMTbiBatoTCs criocobom B "ABe pyku" wmam apyms
He3aBUCUMbIMM NOACHETAMM.

39. [1nA KOHTPONBbHOTO NoAcYyeTa 06bEMOB UCMOJb3YIOTCA CbEMKMU, BbINOIHEHHbIE B HaYa/le U KoHLe
KOHTPOAMPYEMOro nepuoaa, Ui NPoBoAMTCA pa3oBas CbeMKa Kapbepa (4acTu Kapbepa).

Ecnmn 06bem ropHbIX Nopoa, BbIHYTbIX 3a rod, NPU KOHTPOJIbHOM NoAcyeTe 06beMoB onpeaensercs
CNocobom BEPTUKA/bHBIX CEYEHUIN, TO PACCTOAHUA MEXAY CeYeHUAMMU NPUHUMaIOTCA He 6onblue 30 - 40



M NpU cpegHem paanyce KpMBMU3HbI KOHTYpoB ycTynos Ao 300 m 1 50 - 60 m npu 6onbliem paanyce
KPMBU3HbI. BepTUKanbHble CEYEHNA MOXKHO COCTaBAATL B MacwTabe 1:2000, Yncno cedeHN NpUHMMAETCA
He meHblie 10. Ecam naowaam coceiHUX cedeHuin pasandatotca bosblue yem Ha 30%, TO MexKay HUMU
6epeTca AONONHUTENbHOE CeYEHME.

Cnocob noacyeta 06BbEMOB B TOPLEBOM YacTM Kapbepa BblbUpaeTca ¢ y4eTom paguyca KPpMBU3HbI
6pOBOK 1 KOHOMUIYpaLMmM YyCTYMNOB.

Mpu noacyete obbemoB cnocobom cpegHero apuPmMeTUHecKoro OTMETKM ANA BblYUCAEHMA
CpeAHen BbICOTbl ONpeaenatoTca He pexe yem yepes 40 - 50 m.

Mpun nogcyete obvemoB cnocobom B "aBe pPyKU" pacxorkaeHWe mexay ABYMA HE3aBUCMMbIMM
nogcyeTamu He AOJIKHO NpeBbIWwaTh 1% onpeaensdemoro obvema.

40. Npn MHOropAAHOM U KaCKaHOM B3PbIBaHUW, €C/IN Ha YCTYNaxX MMeTCA OCTaTKM B3OPBaHHbIX
nopoa, NPUHUMaETCA CneayoLWmii NOPALAOK noacyeTa o6bema ropHbIX NOPOA, BbIHYTbIX 3a oA,

Ob6bem VG, BbIHYTbIX TFOPHbIX MOPOA MNOACUYMTHIBAETCA MO BUAMMBIM B HAType KOHTypam,
HAaHECeHHbIM Ha MJaHbl U pa3pesbl. [0 3STUM KOHTYpPam M KOHTAaKTaM MeXKAy B30PBAHHbIMMU FOPHbLIMM

NOPOAaMM M MacCMBOM MOACYUTbIBatOTCA 06bembl V nV OCTaTKOB B30PBaHHbIX FOPHbIX

P.0.KOH p.o.Hay

nopos, COOTBETCTBEHHO, Ha KOHEUHYIO M HayaibHYO AaTbl CbeMKU. ECIM KOHTaKTbl MeX Ay B30PBaHHbIMM
rOpHbBIMW MOPOAaMM M MACCMBOM B HaType He BUAHbLI, UX MOJIOXMEHWE Ha naaHax U paspesax
onpeaenseTca no nocaeaHemMy paay B3pPbIBHbIX CKBAXKUH U MPOEKTHOMY 3a/10XEeHUI0 OTKOCa.

Obbem VK BbIHYTbIX FOPHbIX NOPOA, NPUBEAEHHbIN K 06bEMY B LLe/IMKE, 33 KOHTPOJIMPYEMbI

nepvoa Bblumcnsetca no ¢dopmyne (2.15). Nonpasky VO 332 OCTaTKM B30pPBaAHHbIX TFOPHbIX MOpPOS,
BbIUMCNAIOT NO popmyne:

P.0.KOH

V Vv
AVO — ZV _ ZR‘ p.o.KoH | ZVP.O.H(H _ ZR‘ p.o.Hay (41)

Pp.0.KOH p.o.nau

rae va.o.KoH " ZVP.O.W - CymmapHble 06bemMbl OCTaTKOB B30PBaHHbLIX FOPHbIX NOPOA,

COOTBETCTBEHHO Ha KOHEYHYIO M HauasbHyo AaThl cbemki, m3; K n K - COOTBETCTBYyHOLME

P.0.KOH p.0.Hay

3TUM ob6bemam KoapPpuLMeHTbl paspbixaeHus.

Bennunnbl K n K BbIYMCNAIOTCA KaK CpesHMe B3BeLeHHble 3HaYeHUA KoapdULUMeHToB

p.0.Hay P.0.KOH
paspbIXNeHNUA OCTaTKOB B30PBaHHbIX FOPHbIX NOPOA 6/10KOB.

41. JonycTMman pasHOCTb MeXay 06beEMOM TFOpPHbIX MOPOoA, ONPeAeNeHHbIM N0 KOHTPOAbHOMY
NoACYeTY, M COOTBETCTBYIOLMM O6BLEMOM, MPUHATBIM B OTYETaX 3a KOHTPOAMPYEMBIM nepuod, He
npeBsblWaeT 3HaYeHWsA, BbIYMCIEHHOrO Mo dopmyne:

V,-V,,, <0,0150, V. (4.2)

rae VK - obbem no KOHTPOJ/IbHOMY noA4CHeTy, m3; V - 06'bEM, I'IpVIHFITbIﬁ B OT4YETax 3a

omu

KOHTPO/IMPyeMbIit Nepuog, m3; Oy, - JONYCTUMAA NOrPELIHOCTL ONpeaesieHns obbema.
MorpewHocTb Oy, BbluMCAAETCA NO dopmyne (1.1), ecnm ob6bem VK cocrtasnset oT 20 go 2000
on
TbiC. M3. Ecnn 06bem VK 6onbie 2000 Tbic. M3, TO NpuUHUMaeTea Oy, = 1%, ecrm VK meHbLe 20 TbiC.

m3, To nputumaetca 0y, =1,9%, ecan V, menbuwe 45 Teic. m3, To npunumaetca 0y, =10%. Ecam

NPU KaKAOM KOHTPOJE PasHOCTU MOAYYaloTCs O6AMKUMM K [OMNYCTUMbIM M C OAHMM 3HAKOM, TO
NPUHMMAIOTCA MEPbl K BbIACHEHUIO WM YCTPAHEHUIO MPUUYMH CUCTEMATMUECKUX MOrpelHocTen yyeta
06bemoB. OTYETHbIE AaHHbIE 32 KOHTPOIMPYEMbIV NEPUOA B 3TOM C/Ty4ae He KOPPEKTUPYHOTCS.

Mpw pasHocTH, 6onblue AONYCTUMOM, KOHTPO/IbHLIN NOACYET NOBTOPAIOT C BbIBOPOYHON NONEBOW
NPOBEPKOW MJAaHOB FOPHbIX BbIPabOTOK. ECAM pacxoxKaeHWe Mexay KOHTPOAbHbIMW MoACYETaMU He



npesblwaeT 1%, TO OTYETHbIE AAaHHbIE HE KOPPEKTUPYLOTCA.

42. Mpu npeBbIWEHUM AONYCTUMOMN PAa3HOCTU MeXKAY KOHTPOIbHbIMM M OTYETHBIMWU AaHHbBIMMK NPU
KOHTPO/IbHOM MapKLWeNAepckoM nojacyeTe 33 rof ONpeaenstoTca MNPUUYMHbE TaKUMX PaACXOXKAEHUM,
NPUHUMAIOTCS Mepbl AR YCTPAHEHUA 3TUX MPUYMH.

V. OnpefgeneHne oCTaTKOB NONE3HOIO0 MCKONAEMOro Ha CKiage

43. MNpn NPOEKTUPOBAHUN N CTPOUTENLCTBE OTKPbLITbIX CKNAA0B OCYLLECTBAAETCA TONorpaduyecKkas
CbeMKa N/oLWaAKM CKnaaa B maclwTtabe He menbye 1:1000 ¢ ceveHmnem penveda yepes 0,25 - 0,5 m.

44, CbemKa oTBaNa NOAE3HOIO UCKONAEeMOro Ha CKiaae AAUTENIbHOro XpaHeHMa NpoBoaAMUTCA Nocne
OKOHYaHWMA CKNAAMPOBAHUA WU Nepen, Ha4yaNoM OTrpy3ku. [pu BbIABNEHUN U3MEHEHUA POpPMbl UMK
obbema 0TBana BbINO/HAETCA KOHTPO/IbHAsi CbEMKA, NO BTOPOW KOPPEKTUPYIOTCA COOTBETCTBylOWME
OaHHble B YYETHbIX AOKYMEHTaxX.

45. OnpegeneHne ob6bema M NAOTHOCTU NONE3HOTO MCKOMAEMOro B OTBaJIE MOXKET OCYLLECTBAATLCA
He npeBblWwaa AO0NYCTUMbIX MOrPELHOCTEN:

O6weMm oTBajia, THC. M3

< 20120 - 50|50 = 200> 200

JonycTuMass OTHOCHUTEJIbHAA MoTpel-—
HOCTBL, %

OOBEMA OTBAIIA « ¢ v v o e o e o e s e nenenenn 8 5 3 2
TITIOTHOCT e « v v e e et et e e oeeeeeeeean 5 5 4 2
HonycTuMas pPas3HOCTb IOBYX HE3ABUCHUMEX
ONpPENesIEHUM OOBEMA, B v e v eeeeeeeenns 12 8 4 3

46. Mpwn ocTaTKax NONE3HOIO MCKOMAEMOro Ha CKiaze B pasmepe 75% mecAavHoM Ao6blum n 6onblue
CKNafMpoBaHMe OpraHM3yeTcs Tak, YToObl MAapKLIENAEPCKMM U3MEPEHMAM NoAa/eKana YacTb OTBANA, He
npesbllwatowan 25% mecayHon Aobbium. O6LWMIA OCTAaTOK MONE3HOINO MCKONAEMOrOo Ha CKAae NoJyyaeTcs
KaKk CymMma TMOCTOAHHOM YacTM OTBajfa W MNEepPemMeHHON, OonpefefieHHON Mo MapKLWehaepCcKUm
nsamepeHuam. EcimM Takas opraHusauusa CKAAgMPOBAHUA HEBO3MOXKHA, TO YYeT MNOCTYNUBLLIETO U
OTIPYXEHHOrO MONAE3HOr0 MCKOMAEMOro BeAETCA NO pe3y/ibTaTaM B3BeLMBAHWUA. KHUMKHble OCTaTKu B
3TOM C/ly4ae KOPPEKTMPYHOTCA NO AaHHbIM MapPKLLENAEPCKMUX 3aMeEPOB.

47. OTBanam Nose3Horo MCKOMaemoro no BO3MOXHOCTU NPUAAETCA NPaBu/ibHAA reomeTpuyeckas
bopma, yaobHasa ana MHCTPYMEHTaNIbHON CbeMKU.

48. O6bem MOE3HOrO WMCKOMAEMOro B 3aKpbITbiX CKNagax (OyHKepax) onpegensercs no
M3MepeHUAM He3anosIHEHHOM YacTn. O6bem BblMMCAAETCA MO 3apaHee COCTaBleHHOW Tabauue,
MoKasblBaloWen 3aBUCMMOCTb ObObema 3arpy»eHHol 4acTm cknaga (6yHkepa) OT BbICOTbI €ro
He3ano/IHeHHOM YacTu.

49. B KauecTBe MepHbIX EMKOCTEN CAYXKaT TPaHCNOPTHbIE cocyabl (¥KenesHoAOopPOXKHble BaroHbl,
aBTomobuau u gp.) unm emkoctn pasamepom 0,5 x 0,5 x 0,5 m. B nocnegHem ciyyae 4ncno onpeaeneHui
NJIOTHOCTU NpUHMUMAETCA He meHee 15. Mpobbl oTOupatoTca TaK, 4Tobbl OHM NpeacTaBaAAn 06bem Bcero
OoTBana. 3arpyeHHble U MOPOXKHUE KeNe3HOLOPOXKHbIe BaroHbl U aBTOMOOWAM B3BELUMBAIOTCA, U WX
Mmacca okpyrnsetca go 0,1 1. Macca Nones3Horo MCKOMAaemoro B MepPHOM ALLMKe onpeaenserca ¢
TOYHOCTbIO A0 1 Kr. NMpu HeobxoamnmocTn oTbmpatoTca NPobbl rOPHbLIX NOPOA, 417 XMMUYECKOTo aHaAM3a
n onpepenenuns apyrmx GUaM4ecknx CBOMCTB.

50. O6bembl oTBafOB U WTabeneit Nopoa M NoYBbl B 3aBUCMMOCTU OT UX GOPMbl ONpeaensatoT
PYNETOYHbIM 3aMEPOM WAWM MO pe3ynbTaTamM CbeMKU. Py/feTOuHbI 3amep MPUMEHAIOT ANA OTBasIoB
npocToi ¢popmbl, 06bEM NOACHMTbIBAETCA NO GPOPMyIaM reOMETPUYECKU NPABU/bHbBIX TEN.

51. Mpu cnocobe npobHOWN BbIpybKM npoxogaTca wypdbl namM Apyrve BbipaboTKM NpaBUIbHOWM
reomeTpuyeckor Gopmbl. CTEHKM BbIpabOTOK BbipaBHMBalOTCA. Pasmepbl BbIpaboTKM M3MepSAIOT Yepes
Kaxkable 0,25 m rnybuHbl. MNonesHoe McKonaemoe B3BELIMBAETCA, macca okpyrnserca go 1 kr. Mpwu
cnocobe npobHOWM BbIEMKM MNOPOAA OTOMPAETCA MNOrPy30YHbIMM  MalUMHAMM  (3KCKaBaToOpamu,



norpysymMkamum n ap.). Mpobbl 3arpyKatoT B TPaHCNOPTHbIE cocyapbl (BaroHbl, aBTomobuan 1 ap.), macca
npob okpyrnserca go 0,1 T.

52. MepnoanyHOCTb onpedeneHna MJOTHOCTU, MPUHUMAEMOM ANa nepesbluncieHna obbema
NOJIe3HOr0 MCKOMAaeMoro B Maccy Npu exXemecAadyHbIX U3MepeHUAX CKNaa0B, YCTaHaBAMBAETCA C y4eTom
BMA M CBOMCTB NOJIE3HOr0 UCKOMAEMOr0, TEXHONOTUM CKNAANPOBAHMA U CPOKOB XPaHEHUA B OTBaeE.

V1. OTBETCTBEHHOCTb 3a CObt0AEHNE N KOHTPO/Ib 3@ BbINOJIHEHUEM
TpeboBaHuMiM HacToswen MHCTpyKumn

53. /lnua, BUHOBHbIE B HapyleHun 3akoHa Poccuitckon Pepepaumm "O Heapax", B HapyLleHMAX
YTBEP!KAEHHbIX B YCTAHOBAEHHOM MOpAAKe CcTaHAApToB (HOpm, npasun) no 6esonacHomy BeAEHMUIO
paboT, cBA3aHHbIX C NO/Ib30BaHUEM HEAPaAMMU, O OXPaHe HeAp M OKPY*Katowen NpUpoaHON cpeabl, B TOM
Yncne HapyLleHUsX, BeaylWMX K 3arpAsHEeHUo Heap M NPUMBOAALWMX MECTOPOXKAEHUE MOJIE3HbIX
WMCKOMAeMbIX B COCTOAHME, He MpUrogHoe ANA 3KChyaTauuu, HecyT Yro/oBHYO OTBETCTBEHHOCTb B
COOTBETCTBUM C 3aKoHoAaTenbcTBOM Poccuiickon Pegepaumn, a TakKe aaAMUHUCTPATUBHYHO
OTBETCTBEHHOCTb B COOTBETCTBUM C 3aKOHOAATENbCTBOM Poccuiickoin ®enepaumm 1 3aKOHOA4ATENbCTBOM
cybbeKkToB Poccuiickolt Pegepaunm <*>,

<*> Cratbs 49 3akoHa Poccuiickon deaepauymm "O Hegpax".

lfocyapCTBEHHbIN FOPHbIM HaA30p B LeAsax obecnevyeHns cobaogeHMAa BCEMU MOJb30BaTENAMMU
Heap NPeayCMOTPEHHbIX 3aKkoHoAaTenbCcTBOM Poccuinckon degepauum TpeboBaHU no HGesonacHomy
BEAEHUIO TOPHbIX PaboT, NpeaynpexKAeHU0 M YCTPAHEHUIO UX BPEAHOro B/WUAHUSA Ha HaceNeHwue,
OKPY)KaloLLyto NPUPOAHYIO Cpeay, 34aHUSA U COOPYXKEHMA, a TaKKe MO OXpaHe Heap rocyAapCTBEHHbIN
KOHTPO/b B Mpefenax CBoeil KomneTeHUMWM 3a pPaLMOHaNbHbIM WMCMO/b30BaHUEM WM OXPaHOW Heap
OCYLLECTBAAOT opraHbl FocroptexHagsopa Poccum <*>,

<*> MoanyHKT 2 nyHKkTa 4 MNonoxeHus o degepasbHOM TFOPHOM U MPOMbIWIEHHOM Haa3ope
Poccun.
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