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1 PA3PABOTAH T[ly6nnyHbIM akuMoHepHbIM 06uecTBoM «lasnpom» (MAO «lasnpom») n O6LiecTBoM
C OrpaHNYeHHO OTBETCTBEHHOCTbLIO «[a3npom reopecypc» (OO0 «[asnpom reopecypcs»)

2 BHECEH TexHuyeckum KOMUTETOM MO cTaHgapTusaumn TK 23 «HedTaHaa v razoBas NpoMbILLIEH-
HOCTb>»

3 YTBEPX/IEH W BBEAEH B JENCTBUE MNpukasom depepasibHOro areHTcTBa Mo TEXHUYECKOMY
perynvpoBaHuio 1 MeTpoaiormm ot 7 oktsibpsa 2016 r. No 1323-cT
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MpaBnna NnpMMeHeHNs HaCTOALW ero cTaHgapTa ycTaHOB/eHbl BCcTaTbe 26 ®efepasnbHOro 3akoHa
0T 29 uoHa 2015 r. N9 162-¢3 «O cTtaHgapTusayum B Poccuiickoit degepaummn». NHdopmauyma 06 mns-
MEHBHUAX K HACTOSALLEMY CTaHAapTy Ny6/IMKyeTCs B eXerofHoM (Mo COCTOSIHUI0 Ha 1siHBaps TeKyLl,ero
roga) UHoOpMaLnoHHOM ykasaTene «HauuoHasnbHble cTaHA4apThi», @ 0ULNAsbHBIA TEe KCT U3MEHEHWI
N MOMpaBOK — B €XEeMeCAYHOM MH(pOpMauLMOHHOM yka3aTene «HauuoHanbHble cTaHgapTbli». B cnyyae
nepecmoTpa (3ameHbl) UM OTMEHbI HACTOSILW, ero ctaHjapTa COOTBETCTBYH L ee yBeaoM/eHne byaeT
ony6/nkoBaHO B GnKalilleM BbiMyCke eXeMeCsA4YHOro MHGOpMaLMOHHOro ykasaTens «HauvoHasnbHble
cTaHgapTbi». CooTBeTCTBYHOW asa MHhopmauus, yBegoMieHme n TeKCTbl pasMeL,alnTcs Takke B UH-
hopmaunoHHOl cncTeme 06LLLEro N0b30BaHUSt — Ha ohuLManbHOM caiiTe ®efepasibHOro areHTcTBa No
TEXHNYECKOMY peryimpoBaHnio u MeTponorum B ceTn NIHTepHeT (www.gost.ru)

© CtaHpgapTuHdopm. ochopmaeHne. 2016. 2018

Hacroswuii ctaHgapT He MOXeT 6bITb MOTHOCTHIO UM YACTUYHO BOCMPOM3BELEH, TUPAXUPOBAH U pac-
NpoCTpaHeH B KauecTBe OULMANTLHOTO N3aaHus 6e3 paspelleHnst defepasibHOro areHTcTea no TeXHUUYecko-
MY perynnpoBaHuio U MeTposIorum
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HAUWOHANBbHBLINKN CTAHOAPT POCCUMUCKOW SGELEPALUMU

MECTOPOXAEHWA TA30OBbIE, TABOKOHAEHCATHbIE, HE®TETA3SOBbIE
N HE®TETA3OKOHAEHCATHbLIE. MPOTPAMMHOE OBECMNEYEHUE AN1A NMPOEKTUPOBAHUA
CTPOUTEJIbCTBA CKBAXXWNH

OCHOBHble (byHKLI,VIOHa}'IbeIe N TeXHn4eckmne Tpe6OBaHVIFI

Gas. gas condensate, oil. gas and condensate deposits. Software for well planning and drilling engineering.
The main functional and technical requirements

[ata eBefeHns — 2017—05—01

1 0O6nacTb NpUMeEHeHUA

1.1 B HacTosLEeM CTaHAapTe npuBeAeH nepeyveHb PYHKLMIA NPOrpaMMHOro o6ecneyeHns ans NpoexkTu-
poBaHWs CTPOUTENbCTBA CKBAXMH ra3oBblX, ra30KOHAEHCaTHbIX, HeddTerasoBblX U HehTerasokoHAEeHCaTHbIX
MECTOPOXAEHWIA.

1.2 MoNOXEeHNAMMN HACTOALLEero cTaHAapTa PYKOBOACTBYIOTCA criefylolmne CyObekTbl X0381ACTBEHHOM
[esiTeNbHOCTU:

- NCNOJb3yHOLLME NPOrpaMMHOe o6ecrneyeHre A8 NPOEKTUPOBAHNS CTPOUTENLCTBA CKBAXMH a30BbIX,
rasokoHAeHcaTHbIX, HedTerasoBbIX Y HEITEra3oKOHAEHCATHbIX MECTOPOXAEHNIA:

- paspabaTbiBaloLLimMe nporpaMmMHoe obecneyeHune s NPOEKTMPOBAHNA CTPOMTENIbCTBA CKBaXWH raso-
BbIX, FA30KOHAEHCATHbIX, HedhTerasoBblX U HeDTEra30KOHAEHCATHBIX MECTOPOXAEHNIA.

2 HopMaTuMBHbIE CCbINIKK

B HacToALleM cTaHAapTe UCMOMb30BaHbl HOPMATUBHbBIE CCbIJIKA Ha criegylolme ctaHaapTbl:

FOCT 8.417 NocyaapcTBeHHasA cmctema obecneveHns eanHcTBa U3MepeHnii. EguHMLbI BEINYWH

FOCT 19.105 EgnHas cuctema nporpaMMHoi fokyMeHTaummn. O6Lme Tpe6oBaHna K NporpaMmHbIM A0-
KymeHTam

FOCT 19.601 EanHas cuctema nporpammHoli fgokymeHTauum. O6lwume npasuna gybnvposaHus, yyeta
N XpaHeHus

FOCT 19.603 EgnHas cucteMa nporpaMMHoii gokymeHTauun. Obuwme npaBuia BHECEHUS N3MEHEHNT

FOCT 28195 OueHka KayecTBa NporpamMmMmHbIX cpefcts. O6Lme NonoxeHns

FOCT 28806 KauecTBo nporpaMmHbIX CpeAcTB. TepMuHbl 1 onpegeneHus

FOCT P 8.645 NocypapcTBeHHast cuctema obecnevyeHns eavHcTBa nsmepeHuii. MeTponornyeckoe obe-
crneyeHune paboT Mo reosIONMYECKOMY U3yYeHUio, UCNO/b30BaHWIO U OXpaHe Hefp B Poccuiickoin esepauuu.
OCHOBHbIE MONOXEHUA

FOCT P CO/M3K 9126 VHdopmMaLunoHHas TexHonormsa. OueHka NporpaMMHOi NpoAaykuum. Xapakre-
PUCTVKN Ka4yecTBa U PyKOBOACTBA MO UX NPUMEHEHUIO

FOCT P MCO/M3K 12119 NHpopmaunoHHasa TexHonorusa. MakeTbl nporpamm. Tpe6oBaHus K kauyecTsy
1 TeCTUpOBaHue

FOCT P MCO/M3K 15910 MHchopmaLuoHHas TexHonorus. Npouecc co3gaHna AOKyMeHTaumm nosb3o-
Baresii NporpaMMHOro cpeacrtsa

NMpumeyaHune — MNpu N0ML30BAHUN HACTOSLMM CTAHAAPTOM Lie/1eco06pa3HO NPOBEPUTL AENCTBUE CChINOYHbBIX
CTaHAapTOB B MHKDOPMALMOHHOM cUCTEME 06LLero Noab30BaHUs — Ha oduLManbHOM caiiTe defepanbHOro areHTcTa no
TEXHUYECKOMY PEry/IMPOBAHMI0 U METPOJIOTUN B CETU VIHTEPHET UN MO €XEroAHOMY MH(IOPMAaLMOHHOMY yKa3aTento «Ha-
LiMOHabHble CTaHAaPTbI», KOTOPbIV ONYy6AMKOBAH MO COCTOSHWIO HA 1 STHBAPS TeKyLLero roga, 1 no BbiMyckam exemecsy-
HOrO UH(POPMALMOHHOTO yKkasaTens «HaumoHaibHble CTaHAapTbI» 3a TeKyLinii rog. ECnu 3aMeHeH CCbIOYHbIV CTaHaapT,
Ha KOTOpbI faHa HeJaTUPOBaHHAs CCblika, TO PEeKOMEHAyeTCA UCMO0/b30BaTh AECTBYIOLLYI0 BEPCUIO 3TOTO CTaHAapTa

M3paHune oduynansHoe
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C YYETOM BCEX BHECEHHbIX B [JaHHYH BEPCUI0 W3MEHEHWA. ECIM 3aMEHEH CCbINIOYHBIV CTaHAAPT, Ha KOTOPbI AaHa faTu-
poBaHHas ccblfika, TO PEKOMEHAYeTCA UCNO/b30BaTh BEPCUIO 3TOTO CTaHAAPTa C YKa3aHHbIM Bbile TOA0M YTBEPXAEHUA
(npuHsTKA). ECNn nocne yTBepXAEHNS HACTOSILLErO CTaHAAPTa B CCbINOYHbIA CTaHAAPT, HA KOTOPLINA faHa AaTupoBaHHas
CCbl/IKa, BHECEHO U3MEHeHWe, 3aTparuBallee NosoXKeHne, Ha KOTOPOE AaHa CCbi/IKa, TO 3TO MNOJSIOXKEHNE peKOMeHayeTCs
NpUMeHsATL 6e3 yyeTa JaHHOTO U3MEeHeHUs. ECNU CCbINOYHBbIV CTaH4apT OTMEHEH 6€3 3aMeHbl, TO NOIOXEHWE, B KOTOPOM
[laHa cCblsika Ha Hero, pekoMeHayeTcsi NPUMEHATb B YACTU, He 3aTparuBalroLL el 3Ty CCbiIKy.

3 TepmuHbl M onpepesieHnsa

B HacTosiLLleM cTaHaapTe NPUMEHEH CrefyiolWwnii TEPMUH C COOTBETCTBYIOLLMM ONpeaeeHneM:
31 reoHaBurayus: Feonoro-TeXHONOrMYECKnit 1 reoPU3NYECKNii KOHTPOIb CONPOBOXAEHNS CKBAXWUH C
Lie/bio HeloMyLLeHUs BbIX0JA CTBOMA CKBAXWHbI (FOPU30HTAIbHOTO OKOHYAHWSA) N3 NPOAYKTUBHOTO FrOpPU30HTa.

4 CokpalweHus

B HacTosLem cTaHAapTe NpMMEHEHbI cneaytoLne cokpalleHus:

BMP — BbILUKOMOHTaXHble paboThl;

HBIM — rasoHe)TeBOA0NPOABIEHUSA:

remn — rmapaBaMyeckuii pa3pbiB niacra,

KHBK — KOMMOHOBKA HM3a 6ypusibHOI KOMOHHbI:

HKT — HaCOCHO-KOMMPECCOpHbIe TPyObl:

na — nporpammMHas gOoKyMeHTauus;

no — nporpamMmmHoe obecrneyeHue;

ncc — MPOEKTUPOBAHNE CTPOUTESILCTBA CKBAXKMUH:

crno — CMyCKO-NoAgbeMHbIe onepauuu;

YBT — YTAXeneHHble 6ypubHble TpyObl:

ASCII — AMepuKaHCKuUiA cTaHAapTHbIA kog Ans o6MeHa nHhopmauueis;
WITSML — npoTokon nepefayv faHHbIX CO CKBaXXUHbI B Npouecce 6ypeHus, A3blK pasmeTKu.

5 O6uwmne nonoxeHus

MporpamMmmMHoe o6ecneyeHne AN NPOEKTUPOBaHNA CTPOUTENLCTBA CKBaXKVMH NpefHa3HauYeHo Ans:

- pelleHns MHXeHepHbIX 3afay B npolecce paspaboTky NPOEKTHOW [OKYMeHTaLun Ha CTPOUTEe/IbCTBO
CKBaXXWH Ha ras. rasoBblii KOHAeHcaT, Hed)Tb:

- paboTbl caaHHbIMU, NOCTYNALVMUN B PEXUME peaslbHOro BpeMeHH, 1X yyeTa, 06paboTkn 1 aHanmsa.

MO NCC [0MKHO NPUMEHATLCS Kak CamMOCTOATE/NbHO, Tak 1 C CUCTEMOV TPEXMEPHOW BU3yanusaunm um
aHumauum npotecca bypeHus.

MO MCC fomKHO pellaTb MHXEHEPHbIE 3afadyn He TONbKO Ha aTane NoAroToBKM NPOeKTa MHXeHepamu-
NMPOEKTUPOBLUMKAMU. HO U HEMOCPEeACTBEHHO B XOAe NpoLecca CTPoUTeNbCTBA CKBaXKMHbLI cneuuanncramu-
TEXHOMOoraMmn Ha 6ypoBOIA.

MO MNCC mMoxeT NPUMEHATLCA 4N1A PELLeHNs crefyoLW X OCHOBHbIX 3a4au:

- NPOEKTMPOBAaHNS TPAeKTOPUIA CKBaXKMH 1 yNpaBneHns 4aHHbIMW 3amMepoB:

- BbibOpa cucTem koopauHart (reorpadmyeckux, kaptorpagmyecknx, NoKanbHbIX) U penepos, Aas onpe-
[eneHns MecTomnonoXeHns ycTbeB, 3a60eB, Leneli n Apyrux HeobxoanMbIX 06BEKTOB MPY MPOEKTUPOBaHWM
TpaekTopuii;

- rpachuyeckoro oTobpaxkeHns MHOro3aboinbiX CKBaXWH 1 GOKOBbIX CTBOJIOB;

- paboTbl C AaHHbIMW, NOCTYNAWMUMI B PEXMME pPeasibHOro BPEMEHW 1 MO NPOTOKONaM nepejayn gaH-
HbiX (WITSML);

- KOPPEKTUPOBKM TPAEKTOPUM CKBaXWHbI B NpoLecce BypeHns B pexume peanbHOro BpEMEHH;

- NpefoTBpalLeHNs NepeceyeHns 1 ONacHoro COMKEHNA COCefHNX CTBOIOB CKBaXKUH.

- MPOEKTUPOBAHNSA KOHCTPYKLMWN CKBaXWHbI U aHa/IM3a Harpy3ok, LeicTBYLWmUX Ha 06cafHble KOOHHBI;

- aHasM3a yCTOMUYMBOCTUN CTBOMA CKBAXKUHbI;

- pacyeTa 30H COBMECTMMOCTMW YC/OBUA BypeHus;

- ONTUMM3ALUN TPAEKTOPUUN CKBAXKMHbI MO KPpUTEPUSAM (MPOCTPAHCTBEHHAA MHTEHCUBHOCTb U3MEHEeHUs
yrna, yron Bxofa B Liefb, Harpy3kM Ha KOMMNOHOBKY 1 T. A.):

2
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- MeponpuaTua no npegynpexageHunto MHBIT:

- TMApPaBINMYECKOro aHanmsa v oNTUMM3auuy ¢ y4eTOM Peosiormyecknx CBOMCTB 6YpoBOro pacteopa,;

- aHanusa n onTumMmusaLmmn LemMeHTUpoBaHus;

EaHanu3a TPaHCNopTUPOBKM LlaMa 1 pexmma NpoMbIBKU;

- aHanusa u onTUMU3auMM AUHAMUYECKUX U CTaTUYECKUX Harpy3oK Ha KOMMOHOBKM HU3a GYypUsbHbIX
KOMOHH Npu 6YpPeHnn CKBaXWH;

- NOArOTOBKN AaHHbIX AN1A pacyeTa CTOMMOCTU CTPOUTENLCTBA CKBAXKMHbI.

MpumeyaHune — HacTosiwmii cTaHAapT He pacnpocTpaHseTcs Ha KONro6nHroBoe GypeHue.

6 WcxopfHble faHHble 419 NPOrpamMMHOro o6ecrneyvyeHns NPoeKTMpoBaHus
CTPOUTENBCTBA CKBAXWH

NcxodHbIMY faHHbIMK ANA NPOrpaMMHOro o6ecneyeHns NpPOeKTUPOBaHUS CTPOUTE IbCTBA CKBaXKMH SAB-
naTCs;
a) flaHHbIEe MO CKBaXUHe;
1) pe3ynbTatbl USMepeHnii MHKTMHOMETPOB (NO/TyYeHHbIE B npoLecce BypeHus),
2) nepapxusi 06bEKTOB (MMSI 06beKTa, HOMep CKBaXMWHbI, HOMep CTBOMA U T. A.).
3) KoopAnHaTbl YCTbA CKBaXUHbI.
4) KOOpAUHAaTLI LienieBbiX 06BEKTOB (TOYEK, M/IOCKOCTEN, MOBEPXHOCTEN).
5) KapoTaxHble KpuBble (NoNyyYeHHble B npolecce 6ypeHus).
6) pesynbTaTtbl M3MEePEeHNU MHKIMHOMETPOB COCEAHNX CKBaXKNH;
6) reonornyeckne gaHHole:
1) reonornyeckne NOBEPXHOCTH.
2) NOBEPXHOCTN Pa3/IoMOB.
3) ceoiicTBa ans 2-4. 3-[ Bu3yanusauum (nutonorus, ctpaturpacdmsa v T. n.).
4) paBneHus no paspesy (n1actoBoe AasnieHve v gasneHue PM),
5) TemnepaTypa no pa3pe3sy CKBaXUHbI.
6) NHTEepBasIbl BO3MOXHbIX OC/TIOXHEHMWIA;
B) ceiicmuyeckas nHgopmauusa (ceiicmmuueckne Kybbl, paspesbl).
r) reoMexaHuyeckue gaHHble:
1) faHHbIE MO HaNPSKEHHOMY COCTOSIHMIO TOPHbIX MOPOA,
2) faHHbIe No NoOpoBOMY AAaB/EHNUIO.
3) hn3uKo-MexaHMyeckme CBONCTBa NOpPoS.
4) faHHble N0 CUCTEME TPELLUUH, Pa3fioMOB;
4) pefakTupyemble Nnonb3oBaTesieM 3/1eKTPOHHbIE CMPABOYHUKN C XapakTepucTukamm peareHToB 1 KOH-
KPeTHOro obopyaoBaHus:
1) Hacocos.
2) 6ypunbHbIX TPyO.
3) o6cagHbIX Tpy6.
4) nopofopaspyLuaroLLero MHCTpyMeHTa.
5) YBT.
6) 3a60liHbIX ABUraTenen,
7) NnepeBOAHUNKOB, ICOB. HEMarHWTHbIX YBT. nakepoB. kianaHoB, LWTYLLEePOoB 1 NpoYero HeobxoAMmMoro
nonb3oBaresno o6opyAoBaHUS;
€) TEXHUKO-3KOHOMUYECKMEe nokKasatenu;
1) HOpPMbI BPeMeHW 1 NPOXOAKN Ha [0M0TO,
2) 3aTpartbl Ha ycnyrn 6ypoBbIX CEPBUCOB (CYTOUYHAsi CTaBKa).
3) 3aTpartbl Ha BMP. nogrotosuTesnbHble paboTbl K 6ypeHuto, 6ypeHue, kpenneHue, ucnoitaHme (0CBO-
eHune). AeMOHTaX UIn nepesBuxkKy 6ypoBOro cTaHka,;
X) reoKpuonornyeckne faHHble:
1) faHHbIE MO VHTEpBasiaM pasBUTUs,
2) faHHble Mo HaMYnio TaJIMKOB, TEPMOKAPCTOBbLIX BOPOHOK U T. 4.
1) Tonorpadmyeckne KapTbl C BbIHOCOM MPOEKTHOW/hakTMyeckoin Toukm.
K) eAVHULbI U3MEPEHUSA UCXOAHbIX faHHbIX.
McxopHble gaHHble ana MO NpPoeKkTUPOBaHUA CTPOUTE/IbLCTBA CKBaXKMH N3MepsatoT B cucteme CU B cooT-
setcTBun ¢ TOCT 8.417 n FOCT P 8.645.
3
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7 ®YyHKUMOHANbHbIE Tpe6OBaHVIFI K nporpaMmmMmHOMY obecneyeHunto
ANA NpoekTnpoBaHMAa CTPpOUTENbCTBa CKBaXWH

7.1 VIMnopT, NOAroTOBKa W NpoBepKa UCXOAHbIX AaHHbIX, MepeyncneHHblx B pasgene 6.

7.2 TIO [OMKHO MHTEPAKTVBHO B3auUMOAENCTBOBATL MEXAY NMPOEKTUPOBAHNEM TPAEKTOPUMN CKBAXUHbI.
KHBK. KOHCTpyKUMEei CKBaXWHbI U BHYTPUCKBaXUHHOIO 060pyA0BaHUS.

7.3 MO fo/MKHO nogaepxunBaTh Pas/iMyHble CUCTEMbI eANHUL, U3MEPEHNA C BO3MOXHOCTbLIO MOJ/1b30Ba-
TeNbCKON HACTPOWKN 1 NepecyeToM 3HauYeHWiA.

7.4 MO [0/TXHO NMETb BO3MOXHOCTb HacTpanBaTh Y UCMOJIb30BaTh M0JIb30BATENbCKYI0 CUCTEMY eAUHNL,
(co3gaHue nosb3oBaTeNbCKOrO NPOgIUAIA CO CMELLUAHHbIMW CUCTEMAMUN eAUHNL).

7.5 MO [o0/MKHO NO3BONATL BHOCUTL pe3ynbTaTbl U3MepPeHUii NpubopoB (HanpyumMep, NHKIMHOMETPOB) B
BUE TEKCTOBbIX JlaHHbIX C MPOU3BOJIbHLIMU pa3fesiMTeNiAMA, B TOM YKC/Ie U NMOBTOPAIOLLIMMUCSA, a Takxe npo-
M3BOJ/IbHBIM PacnosIOXeHNEeM KO/TOHOK 3HaYEeHWIA.

7.6 MO JOMKHO MMETb BO3MOXHOCTb POPMMPOBATL HacTpamBaeMble LWabnoHbl OTYETOB C BO3MOXHO-
CTbIO 3KCMOPTa B COBPEMEHHbIE TEKCTOBbLIE PeAakTopbl U MPOrpaMMbl 415 paboTbl C 3NEKTPOHHbIMU Tabnuua-
MUW. a Takke B TEKCTOBbIN hopmaT ASCII.

7.7 NpOEKTMPOBAaHNE TPAEKTOPUIA CKBAXKMH:

- MPOEKTMPOBaHNE Ha OCHOBE 3/IEKTPOHHOI Tabnuupl, rae nosb3oBatesb ykasbliBaeT HeobxoAnMble ANs
pacueTa flaHHble:

- NpefyCcTaHOB/IEHHbIE CTaHAapTHbIe WabnoHbl Nnpodwunei;

- PYYHOI peXxum NPOoeKTNPOBaHNA:

- aBTOMAaTUYECKUIA PEXUM NMPOEKTUPOBAHUSA:

- HacTpamMBaeMmyl CUCTEMY BbIYMC/IEHWSA HeonpeaeneHHoCcTel (MorpeLHocTell) NONOXKEHUS TOYEK U3-
MepEHMWIA:

- ONTUMM3ALMA MONOXKEHUS CKBAXMHbI C YH4ETOM PACMOJIOXKEHUA KYCTOBbIX N/IOLAA0K, COCEAHUX CKBa-
XVUH;

- BO3MOXHOCTb MPOEKTUPOBAHWNA TPAEKTOPUI CKBaXKMH Pa3/IMYHOIO Ha3HauYeHus;

- NPOEKTUPOBAHNE CKBaXKMH B reosiormyeckoit cpese (C BO3MOXHOCTbIO UCNONb30BaHUSi Ky60B CBOWCTB
1 NoBepxHocTeNn);

- MOCTPOEHME N BU3yasM3aLns COBMELLLEHHOTo rpadvka gasneHunii;

- UMNOPT UHKIMHOMETPUMN B PYHHOM pexuMe.

- UMNOPT UHKVMHOMETPUM B aBTOMATMYECKOM pexuvme B peasibHOM BpemeHu (WITSML);

- pefakTmpoBaHue (ClUVBKa, yAasneHue, AONOSIHEHNE) pe3ynbTaToB M3MepeHuit Npnbopos (Hanpumep,
WHKIMHOMETPOB);

- 2D n 3D Bu3yanusaTopsl;

- CpaBHEeHVe NNaHoBO 1 haKTUYECKO TpaeKTopuii;

- oneparvBHasA KOPPEKTUPOBKa TPAEKTOPUM B XOfe CTPOUTENLCTBA CKBaXKUHbLI, Kak B PYYHOM, Tak U B
aBTOMaTUYECKOM peXume;

- BbIBOZ, OTYETOB N0 pe3y/ibTataM NPOEeKTUPOBAHNA CKBaXKUHbI Ha nevatb uv B thain.

7.8 MO pomkHo obecneymBaTb ABYHANPABEHHbI 0OMEH fLaHHbIMU C TPEXMEPHOI reonornyeckoin cpe-
[oi n netpocmsnyeckum MO, a UMEHHO:

- MONyYeHne reoNIorMyecknx NOBEPXHOCTEN.

- nonyyeHne gasnexuii (nnactosoe u MFPM) BAOMb NPOEKTUPYEMON TPAEKTOPUUN CKBaXKMHBI;

- nepefayn TPaeKTopun CKBaXWUHbI B TPEXMEPHOE reosiormyeckoe NpocTPaHCTBo;

- nepejaun TpaeKkTopumn CKBaXWHbI (N1aHOBOW 1 hakTnyeckoli) B neTpodmandeckoe MO NS ucnonb3o-
BaHNS COBMECTHO C KapOTaXKHbIMW KPUBbLIMU (NPOLLECC reoHaBuraLmm CKBaxuH).

7.9 AHanus KpyTALMX MOMEHTOB U CU, AENCTBYIOLMX HA KOTOHHY BYpubHbIX Tpy6. MO AOMKHO noa-
Jepxusarb:

- OCHOBHbI€ onepauun, NPoBoAMMbIE NPU BypPeHUn ckBaxxuH (bypeHne 3a60iHbIM ABUraTesieM, pOoTopHoe
6ypeHue. CI1O. paclumpeHne 1 npopaboTka CTBO/MA, BpalleHue Hafj 3a60eM 1 T. f.). a Takke Ux KombuHauuu;

- co3faHne pasnnyHbliX KOMMNOHOBOK U KOMIOHH HKT;

- rpachnyeckoe npeacTaB/eHNe HaTSXKEHW, MOMEHTOB, Harpy3ok 1 GOKOBbIX CUJ1 MO OTHOLLUEHUIO K 3KC-
nayataunuoHHbIM OrPaHUYeHNsAM,;

- pacyeT KOJIOHHbI 6ypUbHbIX TPY6 Ha CTATUYECKYH0 NPOYHOCTb U Ha BBIHOCINBOCTD!

- BbIsiIBNIeHNe Hanbonee crnabbiXx 3/1EMEHTOB KOMNOHOBOK, HE OTBEYaloLMX NPUHATLIM KO3 uLneHTam
3anaca npo4yHOCTWU/BbIHOC/IMBOCTHU:

4
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- UMNOPT 1 OTO6PaxeHne hakTMyeckoro MOMeEHTa U Harpysku Ha Kptoke A8 CpaBHEHUSA € pedynbTaTamu
pacyeToB (CpaBHeHWe nnaH-gakT);

- pacyeT Harpy3ok, fencTeyrowmnx Ha KHBK (npofonbHbIli n3rnb, ycToiuMBOCTb 3/1IEMEHTOB KOMMOHOBOK
v np.);

- pacyeT JOXOXAEHUS Harpyskun Ha 4010TO Npu 6YpPeHnn CKBaXKUH C FOPU30HTa/IbHbIM OKOHYaHUEM;

- pacuyeT KpyTAWMX MOMEHTOB, AelicTBylowmx Ha KHBK (npegen Tekyvyectu, MakCUMyMbl, MOMEHTbI
CBMHYMBAHUA pe3bob);

- pacueT HanpshkeHuin B anemeHTax KHBEK (oceBbIx, n3rnbarowmx, KpyweHus, pagmasibHbiX, TPEXOCHbI
aHanus);

- MPOBeAEHNEe PacyeToB C YHETOM XEeCTKON 1 rMOKol MOAENN KOMTOHHBI,

- aHanun3 NpoxoxaeHus BypunbHbIX TPY6 ¢ KHEK;

- pacyeT UCTUHHOrO KO3 hMLMEHTA TPEHNSA B MHTEPBA/E CKBAXMUHbI (HA OCHOBaHWUM faHHbIX C 6YPOBOWA);

- pacyeT mecTa npuxsarta KOJIOHHbI (M0 MOMEHTY, MO0 YNpyroMy YA/IMHEHUIO KOJIOHHbI);

- onpegeneHve MakCumasnbHOW 3aTSHKKA KOMOHHbI;

- pacuyeT MecTa YCTaHOBKM fica C BU3yanu3auuneil cun, AeACTBYIOWNX HA KONOHHY,

- ycTaHOBKa nakepa/moABeCkM XBOCTOBMKA MPY CNyCke Ha 6ypubHbIX Tpybax;

- yyeT AMHaMUYeCcKnx ruapaBamyeckmx NpPoLeccoB nNpu pacyetax (pacyeT HanpsxeHus no Musocy).

MpumeuyaHne — HanpsbkeHne no Musecy Unu 3KBUBASIEHTHOE HanpshXeHWe npeAcTaBnsieT coboil 3HaueHue
HanpsKeHUsl, PaCCUMTAHHOE UCXOAS U3 COCTaBASIOLUX HAMPSXKEHNUSI. HECMOTPS Ha TO. YTO 3KBMBANIEHTHOE HAMpPsXEeHNe B
KaKoi-nm6o Touke OnpeaensieT COCTOSIHUE HaMpPsHKeHUs B 3TOM TOUKE HEOLHO3HAYHO, OHO NPefOCTaBAsSeT UH(OPMaLUI,
LOCTaTOUHYIO A/151 OLEHKU HAZEXHOCTU KOHCTPYKLMUN AN MHOTUX NNACTUYHbIX MaTepuasos.

B OT/IMYMB OT KOMMOHEHTOB HAMPSHKEHUs!, HANPSHXKEHNE Mo Musecy He uMeeT HanpasjieHus. OHO MOJIHOCTLIO onpe-
LensieTcs BENNYMHOI, BbIPaXeHHO B eiMHNLAX HANpsXeHus. HanpsixeHue no Musecy UCnonb3yeT KpUTEpWii oTkasa gnsi
OLLEHKI 0TKa3a M1acTUUYHbIX MaTepuasos.

HanpsixeHvne no Mu3ecy BbIUMC/SIOT Ha OCHOBE LUIECTU KOMMOHEHTOB HaNpshKeHus no opmyne

VON = (0.5KSX - SY)2 + (SX - SZ)2 + (SV - SZ)2] + 3(TXY2 & TXZ2 + 7YX2)KI), @

rae SX — HopMa/ibHOE HanpshxeHue no X;
SY — HOpMasibHOe HanpsXeHue no Y;
SZ — HopMa/ibHOE HanpsxeHue no Z;
XY — caur no Y B nnockoctn YZ\
TXZ — casur no Z B nnockoctn YZ;
TYZ — caBur no Z B N10CKOCTU XZ.
WVnn. 4To aKBMBANEHTHO:

VON = (0.5 [<Qa - Or)2 + (Qr - Qh)2 ¢ (Oh - Qa)Z + 3Qi}12. @

raoe Qa — oceBoe Hanpsbkenue. Ma.
Or — pagnanbHoe HanpsikeHue, MMa,
Oh — TaHreHymanbHoe HanpsxeHue. Ma,
Qf — ckpyuuBawLwme HanpsxeHue, Ma;

- BO3MOXHOCTb MPOBEEHNSA pacyeToB C ynpas/isemMblM faBeHNEM B CKBaXKMHE.
7.10 OnTUMM3auWsa rMapaBAMYecKoii NporpaMMbl MPOMbIBKM CTBOJIA CMBaXKUHbI. 1O JOMKHO NOAAEpPXUBATb.
- UCNONb30BaHNE PeosIorNYECcKNX Mogenei A4na onMcaHnsa CBONCTB NPOMbIBOYHBIX XUAKOCTE.

MpumeyaHue — Kak npaBuio, UCNOMb3YIOT CTENEHHOI 3aKOH ¥ peosiornyeckne mogenu BuHrama.
CTeneHHoW 3aKoH

HanpsixeHve casura, Ma, BbIUNCAAT No hopmyne
t = Ky". (3)

rae K — nokasartesib KOHCUCTEHLUHK;
Yy — CKopoCTb casura. c~1:
Nl — Ppeonornyeckniti HAekC.
Mnactunyeckas mogens buHrama
Hanpsixenue capura, Ma, BbIYUCAAT No hopmyne

t=t0+ Ty @

rae  — HadasbHoe HanpshkeHue. Ma,
T — nnacTuyeckas BA3KOCTb. Ma c,
y — cKkopocTb caura. C'1;
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- pacuyeT MakcuMasbHoi ckopoct CMO:

- pacyeT AaB/fieHVs Ha BbIXOAe M3 Hacoca, pacxoja XUAKOCTU, CyMMapHOW nioliagn nonepeyHoro ce-
YeHns HacafoK Uan NPOMbIBOYHbIX OTBEPCTUI f0N10Ta U NOTEPb AABMEHNA B MPOMbIBOYHOM Y3/e A0M0Ta, B
Tpy6ax v KonbLeBOM NPOCTPaAHCTBE B NPOLEHTaX N abCOMOTHLIX 3HAYEHUAX;

- yyeT nepenaga faBfeHvs B TpakTe rmapaBimyeckoro 3aboiHoro gsuratens;

- rpachnueckoe otobpaxeHne NAOTHOCTK, AaBNIEHNS U CKOPOCTU honaa No OTHOLWEHWIO K NpeAebHbIM
3HaYeHNaMm;

- pacyeT Hanopa-paspsHKeHUs, IKBMBASIEHTHOW CTaTUYEeCKOl MNOTHOCTU U 3KBUBAJIEHTHON LMPKYNALN-
OHHOIi NJIOTHOCTK, Pacxofa XWAKOCTU, TMApPaBANYeCcKoi MOLLHOCTU f0/10Ta U 06bema XUAKOCTU:

- o6Wue cueHapun GypeHus € ABYMSI TpagueHTamu (pasnnyHble NAOTHOCTW XWUAKOCTEW WAN Xua-
KOCTb + BO3yX UT. A4.);

- pacuyeT onTyManbHOl rMApPaBANYECKOA MOLLHOCTY;

- onepaTtuBHbI pacyeT o6bemMa N60ro HTEpBasa CKBaXMHbI, yCTAHOBEHHOIO NO/b30BATENEM:

- pacyeT BpeMeHM NpokKayku (M KonnyecTsa XoA0B Hacoca) A9 PacrnoNoXeHUsA HEKOEro obbema XunaKo-
CTV co cneynuUyHbIMN NapamMeTpamy B yCTAHOB/IEHHOM NO/b30BaTeIeM UHTEPBASIE;

- pacyeT CKOpOCTU ocefaHns YacTul, BbIGYpPEeHHOro wnamMa,

- pacyeT OYMCTKM CTBO/A CKBaXKMHbLI OT LW1ama;

- pacyeT pexumMa TeYeHUs XULKOCTH,

- Y4eT BbICOKOTO aB/ieHUsA 1 TeMnepaTypbl B CKBaXWHE MpU rmpas/iMyecknux pacyetax (C yyetom Te-
nnoobmMeHa Mexgy o6cafHOl KOMOHHON ¥ BMELLatoLLeil Nopoaoii, a Takke ¢ y4eToM TensoobmeHa B Tpybax,
TensIoNPOBOAHOCTM 3eM/N, TEMIOEMKOCTM 3EM/IN, HAYa/IbHOV TemnepaTtypbl pacTBopa, BO3fyxa, obbema u
BPEMEHU LMPKYNALnK);

- pacyeT yTsXeneHus XUAKoCTu.

- pacuyeT KOHUeHTpaLum f06aBoK K XUAKOCTU.

7.11 PacyeT LeMeHTUpoBaHUs ckBaxxuH. MO foXHO nogaepxunsarb:

a) pasninyHble BUAbI ONTUMU3ALMKU NpoLecca LeMeHTUpoBaHNS:

1) dhukcmpoBaHHOe 3aboliHoe aaBnexve,
2) doukcMpoBaHHaa nogava XuAKOCTU C MOBEPXHOCTU,
3) cBoboaHaA (3agaHHas nonb3oBaTesieM) 3aKkauka;

6) Busyanmsauusa (2-A, 3-[, aHumaunus) npouecca 3akaumBaHusa XUAKOCTEN, y4acTBYOLMX B nNpoLecce
LeMeHTPOBaHUS;

B) BOB/IEYEHNE HEOrPaHNYEHHOr0 KOIMYecTBa TUMOB XUAKOCTEW C MHAWBMAYANbHBIMY PEONOTNYECKUMU
CBOCTBaAMMU:

r) U3MeHeHne JaBfeHNs B CKBaXMHE OTHOCUTE/IbHO N1acToBOro AaBnexus n gasnexusa NP B npouecce
LeMeHTUPOBaHUS;

A) 3afaHve koathhNLMEHTOB KaBEPHO3HOCTU U TPEHUS.

7.12 PacueT 06cagHbIX KoNoHH. MO gomkHo nogaepxmsathb (1J:

- aHanm3 06cafiHbIX KOJTOHH A8 YKa3aHHOro CTBOMA U TPAaeKTopuu,

- aHanM3 NPoXoXAeHNsA KOMOHHbI 06cafHbIX TPY6 (B TOM ync/ie B CTBOJT HAK/IOHHO HanpaBAeHHOW vnm
FOPU3OHTA/IbHOM CKBAXWUHbI):

- aHann3 06cafHbIX KOMIOHH C pasIMYHbIMU NPOUNAMMN AaBNEHWUI NN COYeTaHSIMU Harpy3ok:

- MOfenb HauXyZLero BapyaHTa A1 Cnucka Harpy3ok Ha Bcex aTanax paboTbl Kpenu CKBaXWHbI:

- pacyeT Ha MPOYHOCTb (CMATME, pacTsXKeHue, paspbiB) 06CafHbIX KOTOHH NPU pasfNyHbIX CUTyauusax
(ycTaHOBKe KOJ/IOHHbI, BbIGpOCE NacToBOro (hritonaa, ONpeccoBke, BMAHUN TEKyHEeCTU COJIAHbIX MNacTos,
MHOrosieTHeMep3/10ii nopofe U T. A.) C yYeTOM n3Hoca 06CafHbIX KO/TOHH:

- MOCTPOEHME 3P M onpegeneHre N3bbITOUHbIX AaBEHWIA;

- MOCTPOEHMNE COBMELLEHHOr0 rpagmka rpagMeHToB NNacToBbIX (JIOPOBbLIX) AaBNEHWI U AaBneHwin P,

- pacyeT KOHCTPYKLMM 06CaAHOV KO/TOHHbI B PYyYHOM U aBTOMaTUYECKOM pexumax;

- onpegeneHne MUHUManbHOW U MakcManbHOW NIOTHOCTY XUAKOCTY;

- pacyeT KO3 (PULMEHTOB 3anaca NPOYHOCTU.

7.13 YnpaBneHuve ckBaxuHoi npv MHBIM [1]. MO go/mKHO NoaaepXuBaTh:

- AMHaMu4yeckuii pacyeT NIOTHOCTW, pacxofa U HeOO6X0AMMOro BpeMEHU 3aKauky pacTBopa Ans rnyuie-
HUA CKBAXKMHBI:

- peanu3sauuio ABYXCTaANNHOIO MeToAa MNYLEHNA CKBaXUHBI (PaCYeTHbI nan MeTog 6ypubLymnka);

- peanu3auuio 0gHOCTaAMIIHOrO METoAA FNYLIEHNA CKBXWHbI (METOZ, OKUAAHUA U YTXKENEHUS);

- ABYXdhasHyo Mofesb C yH4eTOM YacTUYHOro pacTBOPEHUs rasa B pacTBope;
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- pacyeT 6e30nacHoii r1y6uHbl cnycka 06cafHbIX KO/TOHH;

- pacyeT 0XuAaemoro faBfeHns Ha ycTbe Npu ra3oHedTeBooNpPosBIEHNAX;

- pacuyeT NoTpebHOro KoMYecTBa YyTAXeNALWwero marepmana.

7.14 MoaroToBka 1 nepefava AaHHbIX A1 pacyeTa 3aTpar U NPoAO0/IKUTEIbHOCTU CTPOUTEIbCTBA CKBA-
XWHbI HA OCHOBE CYTOYHbIX parnopTos.

- pacyeT NPOAOIKUTENbHOCTH 3TanoB BypeHus, KpenaeHns n 3akaMymBaHUs CKBaXWH;

- pacyeT (hMHAHCOBbLIX W MaTepuanbHbIX 3aTpar.

8 Tp86OBaHI/IF| K OOKYMEHTUpOBaHUO nporpamMmMmHOro obecneyeHuns
ONnA NPOeKTUpoBaHNUA CTPOUTENNbCTBA CKBaXXWH

8.1 ina MO MNCC pa3spabaTbiBatoT M/ B cooTBeTCTBUN € TpeboBaHuamu FOCT P MCO/M3K 15910. O6-
e TpeboBaHus k MM coorsetcTBytoT FOCT 19.105.

8.2 lybnuposaxue, yyeT 1 xpaHeHue [ npoBogAT B COOTBETCTBUM € TpeboBaHnsamu FOCT 19.601. W3-
MeHeHus B N[ BHocAT B cooTBeTcTBMM ¢ TOCT 19.603.

9 TexHuyeckne Tpe6oBaHMUS K NporpaMmMHOMY o6ecrnedyeHunto
ANS NPOEKTUPOBAHUSA CTPOUTENbLCTBA CKBAXWUH

TexHnyeckoe obecneyeHne fO/MKHO YA0BNETBOPATb CAeAYIOWMNM OCHOBHLIM TpeboBaHUAM;

- (OYHKLIMOHMPOBAaHVEe Ha COBPEMEHHbIX OnepauroHHbIX cucTemax v annapaTtHbix nnargopmax;

- MO AoMKHO UMeTb enHYI0 6a3y AaHHbIX;

- MO gomkHO noaaepXmBaTb BO3MOXHOCTb YAaneHHoW paboTbl nonb3oBaTeneli No TEXHONOMNN «TOHKMIA
KTMEHT» B TOM umncne u 4159 MOOUbHbLIX YCTPONCTB;

- MO ponxHO NO3BONSATHL 3a4aBaTh PO/ NONbL30BATENSA C PA3/IMYHBIMU YPOBHAMW NPUBUIETNIA HA OCHO-
BE napbl yyeTHas 3anucb/napossb;

- MO Ao0/MKHO NPOM3BOAWTL aBTOpPU3aLMIO MOMb30BaTeNell Ha OCHOBE WHAMBUAYa/IbHO 3ajaBaeMblX
YUYETHbIX 3anuceil.

10 HO,D.TBep)K,CI'EHI/Ie COOTBETCTBMA NporpaMmmMHOro obecneveHus
ONna NPOeKTUpoBaHNUA CTPOUTENNbCTBA CKBaXXWH

MopTteepxaeHve cooteeTcTBuA MO MNCC oueHuBalT B cooTtBeTcTBuM ¢ FOCT 28195. TOCT 28806,
FOCT P NICO/M3K 9126 n TOCT P MCO/M3K 12119. cneayowmmMmm cnocobamu.

- 9KCMepTHbI aHann3 pyKkoBoACTBa Nonb3oBartens n uHtepdeiica NO. ¢ NPoOBEPKOI HAMUMA onucaHns
yHKLMOHANBHOCTU, peanusytoLeli NyHKTbl HACTOSLLEro cTaHAapTa;

- aHanNu3 CooTBETCTBUS TeXHMYeckuMm TpebosaHuAM k MO MNCC HacToswero cTaHaapTa,;

- hr3nyeckuin 3anyck 1 aKCNepTHbIN aHan3 NnpefocTaBneHHbIX NnpoussoauTenem MO TecToB (BKIOYEH-
HbIX B cocTaB noctasku MO wnun npegoctaBneHHbIX paspaboTynkamu MO), AEMOHCTPUPYOLWMX peannsauuio
PYHKLMOHANBHOCTH.
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