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Mpeaucnosue

1 PASPABOTAH MMy6nuyHbiM akumoHepHbiM obuiectBom «lasnpom» (MAO «lMasnpom») u O6LecTBOM
C OrpaHU4eHHON OTBETCTBEHHOCTLIO «a3npom reopecypcey» (OO0 «lfa3npoM reopecypey)

2 BHECEH TexHuyeckuM KOMUTETOM NO craHgaaptusaummn TK 23 «HedtaHas u rasoBas NpOMBbILLAEH-
HOCTb»

3 YTBEPXIEH W BBEOEH B JENCTBUE [Mpukazom denepansHOro areHTCTBa MO TEXHUHECKOMY
perynmpoBaHuio u MeTponoruu ot 7 okrabpsa 2016 r. Ne 1323-ct

4 BBE[EH BIEPBbIE
5 NMEPEN3OAHME. Hosbpe 2018 1.

lMpasuna npumeHeHus Hacmosawe2o cmaHfapma ycmaHoerneHbl 8 cmambee 26 ®edepanbHoz20 3aKoHa
om 29 uioHs 2015 2. Ne 162-®3 «O cmaHnOapmu3auyuu e Poccutickoli ®edepayuuy». UHgopmayus 06 u3-
MEHEeHUSIX K HacmosiueMy cmaHdapmy nybrnukyemcs 6 exe200HOM (1o coCmosaHulo Ha 1 sHeaps mekyuiezo
200a) uHhopMaUuUOHHOM yKaszamere «HayuoHanbHblie cmaH0apmbiy, a oghuyuanbHbili mekcm u3MeHeHull
U 10NpaeoK — 6 eXeMeCcs4YHOM UHGhOPMaUUOHHOM yKka3amerne «HayuoHanbHbie cmaHOapmei». B criyqae
nepecmompa (3ameHbl) uiiu OMMEHbl Hacmosawe20 cmanGapma coomeemcemeyoujee yeedomreHue ydem
onybnukoeaHo e bruxaliuem 6bifycKe eXeMecsi4HO20 UHGhOPMAayUuoOHHO20 ykaszamerns «HauuoHanbHble
cmaHdapmei». Coomeememeyoujasi UHopmayus, yeeOoMIieHUe U MmeKcmbl pasMelaomes makxe 6 UH-
ghopmayuoHHol cucmeme obuie20 nomnp30eaHuss — Ha oguyuanbHoM caiime @edeparnbHo20 azeHmemea no
MEXHUYEeCKOMY peayriupoearuio U Memporsoauu 6 cemu IHmepHem (Www.gost.ru)

© CraHaaptuHdopm, ohopmneHue, 2016, 2018

Hacrosawmin craHaapT He MOXET BbITb MOMHOCTBLIO UMM YACTMYHO BOCMPOU3BEAEH, TUPAXXNPOBAH U pac-
NPOCTpaHEeH B Ka4yecTee 0hmuUManbHOro usganus 6es paspelueHust degepanbHOro areHTCTBa Mo TEXHUYECKO-
My PErynupoBaHu IO U METPOSIOrUHU
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HALUMWOHAJNBHBIWNU CTAHAOAPT POCCUUCKON ®OEANAEPALUU

MECTOPOXXAEHWA FA30BbIE, TFASOKOHAEHCATHbIE, HE®TEFA3OBbIE
N HE®TEFA30OKOHAEHCATHbBIE. NPOrPAMMHOE OBECNEYEHUE ANA NPOEKTUPOBAHUA
CTPOUTENBLCTBA CKBAXKUH

OcHOBHble PYHKUMOHANbHLIE U TEXHUYECKUe TpebGoBaHuA

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

DNara BBegenua — 2017—05—01

1 O6nactb NpUMeHeHus

1.1 B HacTosiLeM CTaHAapTe NpMBEAEH NepeyeHb hyHKUMI NpOrpaMMHOro obecneyeHms ana NpoekTu-
pOBaHWUA CTPOUTENBLCTBA CKBAXWH ra3oBblX, rA30KOHAEHCATHbLIX, HedpTerasoBbiXx U HedTerasokoHAEHCATHbIX
MECTOPOXAEHUN.

1.2 TlonoxeHWsAMKU HaCTOALLEro craHhapTa PyKOBOACTBYKOTCA cneayiolme cyObekTbl XO3AMCTBEHHON
AeATerNbHOCTU:

- MCMOnb3yloLMe NporpaMMHoe obecneveHne AN NPOEKTMPOBaHWUA CTPOUTENLCTBA CKBAXMUH ra3oBblX,
ra3soKOHAEHCAaTHbIX, HePTerasoBbIX U HEPTErasoKOHAEHCATHbLIX MECTOPOXAEHUN;

- paspabaTbiBaloLye nporpammHoe obecneveHne Ans NPOEKTUPOBAHMSA CTPOUTENLCTBA CKBAXXUH raso-
BbIX, ra30KOHAEHCATHbIX, HedTEra3oBbIX U HEPTEra3o0KOHAEHCATHbLIX MECTOPOXAEHUN.

2 HopMaTtuBHbI€ CCbUIKU

B HacTosiLeM cTaHgapTe UCnonb30BaHbl HOPMAaTUBHbIE CCLISIKM Ha creayoLme CTaHaapThl:

FOCT 8.417 lNocynapcTBeHHas cucrema obecneyeHus eauHCTBa uamepeHnii. EQuHuLbl BENUYUH

FOCT 19.105 EanHas cucrema nporpaMmHon AokyMeHTauun. Obwme TpedoBaHus K nporpaMmmMHbIM A0-
KyMeHTaMm

FOCT 19.601 EauHas cuctema nporpammHOn AokyMeHTauun. O6me npaBuna ayonupoBaHus, ydera
U XpaHeHus

FOCT 19.603 EanHaa cuctema nporpaMMHON gokyMeHTaumu. ObLme npaBuna BHECEHUA U3MEHEHUN

FOCT 28195 OueHka kayecTBa nporpaMMHbIX cpeacts. O6Lme nonoxeHus

FOCT 28806 KauecTBo nporpaMmHbIX CPeacTB. TEPMUHBI U onpeaeneHus

FOCT P 8.645 lNocynapcTtBeHHast cuctema o6ecneveHns eauHcTea usmepeHuin. Merponorudeckoe o6e-
cne4vyeHue paboT No reonorMyeckomy U3y4eHuto, MCNONbL30BaHUIO U oxpaHe Heap B Poccuiickon deaepauuu.
OCHOBHbIE NOMOXEHUSA

FOCT P MICO/M3K 9126 UHdopmaymoHHas TexHonorua. OueHka nporpamMHON NPoAayKuunu. Xapakre-
PUCTUKM Ka4eCTBA U PYKOBOACTBA MO UX NPUMEHEHUIO

FOCT P UICO/M3K 12119 UncopmaumoHHas TexHonorus. MakeTbl nporpamm. TpeGoBaHMA K Ka4ecTBy
U TecTupoBaHue

FOCT P MICO/M3K 15910 UudopmauunoHHas TexHonorus. Mpouecc co3aaHna AOKYMEHTALMKU NOSb30-
BaTens NPorpaMMHOro CpeacTea

NMpuMeyvaHue —IpynNonL30BaHUN HACTOALLMM CTaHAAPTOM LienecoobpasHo NPoBEpUTL JeACTBUE CCLINOYHBIX
cTaHAapToB B UHOPMALMOHHOM cucTeMe 0BLLEro NoNb3oBaHNs — Ha oduULmManbHOM caiite defepantHOro areHTCTBa Mo
TEXHUYECKOMY PEerynupoBaHuio U METPONOTUW B CETU MIHTEPHET UM NO eXerofHoOMy MHGOpMaLMOHHOMY yKasaTento «Ha-
LiMoHasIbHbIE CTaHAAPTLI», KOTOPbIKA OMyGNUKOBaH NO COCTOSAHUIO Ha 1 SHBApPS! TEKYLLIEro rofja, U No BhINYCKaM eXeMecsy-
HOro UHOPMAaLMOHHOTO yKasaTens «HaunoHanbHble cTaHAapThI» 3a TeKyLWMiA rof. ECrn 3aMeHeH CCbiNoYHbIiA cTaHgapr,
Ha KOTOpblii JaHa HeaaTUpOBaHHas CCbiNka, TO PeKOMEHAYETCH UCMONb30BaTh AEHCTBYIOLLYI0 BEPCUIO STOTO CTaHAapTa

M3panue opuumanoHoe
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C y4eTOM BCeX BHECEHHbIX B laHHYI0 BEPCUIO UBMeHeHWI. ECnin 3aMeHeH CCbINOYHbINA CTaHAAPT, Ha KOTOophIA faHa AaTu-
poBaHHas CChifKa, TO peKOMeHYeTCs UCMOoNb30BaTh BEPCUI0 STOrO cTaHfapTa C yKadaHHbIM BhILUe FofoM YTBepXAEHUs
(NpuHsATUS). ECNi nocrie yTBepx/eHUs HACTOSILLEro CTaHAapTa B CCLIIOYHLIA CTaHAapT, Ha KOTophlit faHa AaTUpoBaHHas
ccblfika, BHECEHO U3MeHeHWe, 3aTparyBaloLLee NoMoXeHUe, Ha KOTOpPOoe AaHa CChiNika, TO 3TO MONOoXKeHUe PeKOMeHAYeTCs
npUMeHsTL 6e3 y4eTa JaHHOro U3MeHeHUsA. Ecriv cebinoYHBIA cTaHAapT oTMeHeH Ge3 3aMeHbl, TO NOMOXeHWe, B KOTOPOM
JaHa Ccchlflka Ha Hero, pekoMeHYeTca NPUMeHsTb B YacTy, He 3aTparvBatoLLei STy CCbINKy.

3 TepMUHbI 1 onpepeneHus

B HacTOsILIEM CTaHAapTe NPUMEHEH CrEAYIOLWUA TEPMUH C COOTBETCTBYIOLLIMM OnpeaeneHuem:
3.1 reoHaBurauma: Neonoro-TexHoNorMyeckun n reoPusn4eckuit KOHTPOsb COMPOBOXKAEHUA CKBAXMUH C
Lienblo HeJONYLUEHUS BbIXOAA CTBOMNA CKBAMXMHbI (TOPU3OHTANBHOTO OKOHYaHMSY) U3 MPOAYKTUBHOIO FOPU3OHTA.

4 CokpalueHus

B HacToALLEM CTaHAAapTe NPUMEHEHBI CNeayoLLIMe COKPAaLLEHUs:

BMP — BbILUKOMOHTaXHble paboThl;

HBMN — rasoHe)TeBOAONPOSIBIIEHUS;

rPn — rMApaBnNUYecKui pa3pbiB NNacra;

KHBK — KOMMOHOBKA HM3a OYpUIbLHOW KOMOHHBI;

HKT — HaCOCHO-KOMMNPECCOPHbIE TPYObI;

ng — nporpaMmMHas OKyMEHTaLMS;

no — nporpammHoe obecneyeHue;

ncc — NPOEKTUPOBAHUE CTPOUTENLCTBA CKBAXMWH;

crno — CMNYCKO-NOABLEMHbIE Onepauuu;

YBT — YTSDKENEeHHble BypunbHbie TpyObI;

ASCII — AMepUKaHCKUI CTaHAApPTHLIN koA Anst oOMeHa nHdopmaumen;
WITSML — npoTokon nepeaaqm gaHHbIX CO CKBaXMHbI B Npouecce Byperust, A3blK pasmeTKu.

5 O6wmne nonoxeHus

MporpammHoe oGecneveHne Ana NPOEKTUPOBAHUA CTPOMTENLCTBA CKBAXMUH NMPEAHA3HAYEHO ANS:

- peLUeHNs UHXXEHEPHbIX 3aday B npouecce paspaboTku NPOEKTHON AOKYMEHTALMKU HA CTPOUTENLCTBO
CKBaXXMH Ha ras, ra3oBblii KOHAEHCAT, HedTb;

- paboTbl C AaHHbLIMM, NOCTYNAIOWMUMU B PEXMME PeanbHOro BpemMeHn, ux yyera, oopaborku u aHanusa.

MO MCC aOomMKHO NPUMEHATLCA KaK CAMOCTOATENBHO, TaK U C CUCTEMON TPEXMEPHOW BU3yanu3auum unu
aHumauuu npouecca bypeHus.

MO NCC AomkHO peLlaTh MHXEHEPHbIE 3a4a4M HE TOMNbKO HA STane NOAroTOBKM MPOEKTa MHXEHepaMu-
NPOEKTUPOBLLUMKAMU, HO U HEMOCPEACTBEHHO B X0AE€ NPOLECCa CTPOMTENLCTBA CKBAXWHbLI CneuuanuctaMmu-
TexHonoramu Ha GypoBoOM.

MO MNCC MOXeT NPUMEHATLCA ANA PEeLUEHUA Crieayowmx OCHOBHbIX 3a4ay:

- MPOEKTUPOBAHUSI TPAEKTOPUI CKBAXKMH U YNPaBMEHUS AAHHBIMU 3aMEpOB;

- Bblibopa cucrem koopauHar (reorpacmyeckux, kaptorpacdudeckux, NoKanbHbIX) U penepos, Ans onpe-
JeneHnst MeCcTOrMoNOXEHUs! YCTLEB, 3a00€B, Lenen n Apyrux Heo6xoanmbIX 0OBLEKTOB NPU NMPOEKTUPOBAHUN
TpaeKkTopui;

- rpadhm4eckoro 0ToOpaXKeHNst MHOr03a00HbIX CKBaXXWUH M BOKOBbIX CTBOSIOB;

- paboTbl C AaHHbLIMK, NOCTYNAKOWMUMU B PEXMME peansHOoro BpEMEHU 1 MO NPOTOKONam nepeaayum AaH-
HbIX (WITSML);

- KOPPEKTUPOBKM TPAEKTOPUU CKBAXMUHBI B NpoLecce BypeHus B peXXUMe peanbHOro BpEMEHU;

- NPeaoTBPAaLLEHNs] NEPECEYEHUST U OMACHOTO CONMMKEHNA COCEAHNX CTBOMOB CKBAXWH;

- MPOEKTUPOBAHUSI KOHCTPYKLIMM CKBXKMHbI M aHanu3a Harpy3ok, AEeNCTBYIOLLMX Ha 00CaZHbIE KOMOHHDI;

- aHanusa yCToW4YMBOCTM CTBOMA CKBAXXWHbI;

- pacyeTa 30H COBMECTUMOCTM YCNOBUii BypeHus;

- ONTUMM3ALIMKN TPAEKTOPUM CKBAXMHBI MO KPUTEPUSAM (MPOCTPAHCTBEHHAS MHTEHCUBHOCTb M3MEHEHUS
yrna, yron Bxoaa B Lefb, HAarpy3ku Ha KOMMOHOBKY U T. A1.);

2
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- MeponpuaTUA No npeaynpexaenuto MBI,

- TMAPAaBMYECKOro aHan3a u onTUMKU3auun ¢ y4eToM Peonorniecknux CBOWCTB OypoBOro pacTeopa;

- aHanu3a v onNTUMM3auun LEMEHTUPOBAHNS;

- aHanm3a TpPaHCNOPTMPOBKHM LUMAaMa U PEXUMA NPOMbIBKMK;

- aHanusa u ONTUMU3aLMU JUHAMUYECKUX U CTAaTUYECKMX HAarpy30K Ha KOMMOHOBKW HM3a BypuibHbIX
KOMOHH Npu BYPEHUN CKBaXKUH;

- NOArOTOBKM AaHHbLIX A4S pacyera CTOMMOCTU CTPOUTENBLCTBA CKBAXKWHbI.

MpuMeyaHune — Hacroawumit cTaHAApT HE pacnpoCTPaHSETCA Ha konToBuHroBoe BGypeHue.

6 McxoaHble AaHHbIe OnsA NPOrpaMMHOro obecnevyeHusi NPOeKTUMPOBaHUA
CTpOUTENbLCTBA CKBaXWH

McxoaHbIMU AaHHLIMU ANSA NPOrpaMMHOro obecneveHns NPOeKTUPOBAHUS CTPOUTENLCTBA CKBaXKUH AAB-
nATCS:
a) AaHHbIe M0 CKBaXMHE:
1) pesynbratbl U3MEPEHUIN MHKMMHOMETPOB (NOMyYeHHbIE B NpoLecce BypeHus),
2) nepapxusi 06bEKTOB (MM 0OBLEKTA, HOMEP CKBAXKUHbI, HOMEP CTBOMA U T. A.),
3) KoopaAMHAaTbI YCTbSl CKBaXKWHBI,
4) KOOpAUHATLI LeneBbix 06bLEKTOB (TOYEK, NITOCKOCTEN, NOBEPXHOCTEN),
5) kapoTaxkHble KpMBbIE (NONyYEHHbIE B Npouecce BypeHus),
6) pesynbratbl USMEPEHUN MHKITMHOMETPOB COCEAHUX CKBAXWH;
6) reonorn4eckme gaHHble:
1) reonormyeckme NOBEPXHOCTH,
2) NOBEPXHOCTMW pasfnoMoB,
3) coincta ana 2-4, 3-0 su3yanusauuun (nutonorua, crpaturpacus u T. n.),
4) paBneHua no paspesy (nnacroeoe gasneHue u gasneHue MPri),
5) Temneparypa no paspesy CKBaXKWHBI,
6) MHTepBarbl BOSMOXHbLIX OCMOXHEHWI;
B) celicMuyeckasi uHgopmauus (cericMmuyeckue Kyowbl, paspesbl).
r) reOMexXaHn4eckne AaHHbIe:
1) AaHHbIE MO HaNPSKEHHOMY COCTOSIHMIO FOPHBIX NOPOA,
2) paHHble N0 NOPOBOMY AaBMEHUIO,
3) bu3nko-mexaHm4eckue CBOMCTBA Nopoa,
4) faHHbIE N0 cMcTEME TPELLMH, pa3noMOB;
4l) pefakTMpyemMble Nonb30BATENEM ANEKTPOHHbIE CIPABOYHUKU C XapaKTepUCTUKAMM PEareHTOB U KOH-
KpETHOro 06opyaoBaHUS:
1) Hacocos,
2) 6ypunbHbIX TPYO,
3) o6caaHbIX TpyO,
4) nopoaopa3spyLualoLLero MUHCTPYMEHTA,
5) YBT,
6) 3aboViHbIX gBUraTenen,
7) nepeBOAHUKOB, SICOB, HEMarHUTHbLIX YBT, nakepos, KNnanaHos, LWUTYLEPOB U NPOYEro He0tXxoaumoro
nonb3osarenio 060pya0BaHUS;
€) TEXHUKO-9KOHOMUYECKUE MOKA3aTenNu:
1) HOpPMbI BPEMEHU U NPOXOAKM Ha JONOTO,
2) 3atpartbl Ha ycnyru 6ypoBbIX CEPBUCOB (CyTOYHasA CTaeka),
3) sarpartbl Ha BMP, nogroroButenbHble pabotbl k 6ypeHuio, 6ypeHue, kpenneHue, ucnoitaHue (0CBo-
€HUe), AeMOHTAaX UNn nepeaBuxky OypoBOro CTaHKa;
) reoKpMonNoOrn4eckne AaHHble:
1) AaHHbIE NO UHTEpBanam pasBuTUs,
2) AAHHbIE NO HANWYMIO TANUKOB, TEPMOKAPCTOBbLIX BOPOHOK U T. 4.,
n) Tonorpadmueckue KapTbl C BIHOCOM NPOEKTHOW/(DAKTUUYECKON TOUKN.
K) €AUHULLI N3MEPEHUS NCXOAHBIX A aHHbIX.
McxoaHble paHHble Ans MO npoekTUPOBaHKUS CTPOUTENBLCTBA CKBAaXUH U3MepsoT B cucteme CU B cooT-
setcTBum ¢ MOCT 8.417 n FTOCT P 8.645.
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7 OyHKUMOHanNbHbIE TPeboBaHUA K MPOrpaMMHOMY obecrnevueHUuro
AJIsi NPOEKTUPOBAaHUA CTPOUTENLCTBA CKBaXWH

7.1 \mnopT, NoAroToBKa U NPOBEPKA MCXOAHbIX AaHHbLIX, MEPEYUCIIEHHbIX B pasgene 6.

7.2 MO A0MKHO MHTEPAKTUBHO B3aWMOAENCTBOBATb MEXAY NPOEKTUPOBAHUEM TPAEKTOPUMN CKBAXKUHbI,
KHBK, KOHCTpYKLMEN CKBaXXUHbI U BHYTPUCKBaXKMHHOTO 060py0BaHUS.

7.3 MO pomKHO NoAAepPXKMBaTb PasnuyHblie CUCTEMbl eAUHUL, U3MepeHus C BO3MOXHOCTbIO NoNb3oBa-
TENMbCKOW HACTPOWMKM U NEPECHETOM 3HAYEHUIA.

7.4 O JOMKHO MMETb BO3MOXKHOCTbL HACTPauBaTh M UCMONb30BaTh NOMb30BaTENbCKYO CUCTEMY €AUHNUL
(cosgaHme nonb30BaTenbCKOro NPOdunsA co CMeLaHHbIMA CUCTEMaMU EANHULL).

7.5 MO gom«HO NO3BONATbL BHOCUTL pe3ynbraTbl U3MepeHUii NPUBOPOB (HanpuMep, UHKNMHOMETPOB) B
BWUAE TEKCTOBbIX AaHHbLIX C MPOU3BONbHbLIMW Pa3aenuTensMm, B TOM YUCIE U MOBTOPSAIOLLMMUCS, a Takoke npo-
M3BOJIbHBIM PACMONOXEHWEM KOMOHOK 3HAYEHUN.

7.6 TIO gOMKHO UMETb BO3MOXHOCTL (hOPMUPOBATL HAaCTpauBaeMble LLABMOHbI OTYETOB C BO3MOXHO-
CTbI0 3KCMOPTa B COBPEMEHHbIE TEKCTOBbIE PeAaKTOPbl M NpOorpamMmMbl AnA paboTbl C 3NeKTPOHHbIMU Tabnuua-
MU, a TaKke B TeKCTOBbIN dhopmaT ASCII.

7.7 TpoeKkTMpOBaHUE TPaeKTOPUN CKBAXKUH:

- MPOEKTUPOBAHUE HA OCHOBE 3NEKTPOHHON TabmnuLibl, IAe NOMb30BaTerNb YKa3biBaeT He0OxoauMble ANA
pacyeta gaHHble;

- NpefyCTaHOBMNEHHbIE CTaH4apPTHbIE WabnoHbl npodunen;

- PYYHON PEXUM MPOEKTUPOBAHUSA;

- aBTOMAaTUYECKUIA PEXUM NPOEKTUPOBAHUS;

- HacTpanBaeMyl0 CUCTEMY BbIYMCIIEHUS HeonpeAeneHHOCTEeN (NOrpeLuHOCTel) NONOXKEHUS TOUEK U3-
MEPEHUN;

- ONTUMMU3ALMA NOMOXEHUA CKBAXXMHBI C YYETOM PACMOSIOXKEHUSI KYCTOBLIX NNOLWAA0K, COCeAHUX CKBa-
JKUH;

- BO3MOXHOCTb NPOEKTUPOBAHUA TPAEKTOPUIA CKBAXKUH Pa3fIMiHOIO Ha3HaYeHus;

- NPOEKTUPOBAHNE CKBaXXWUH B reOroru4eckon cpeae (C BO3MOXXHOCTbIO MCNONb30BaHUS KyOOB CBOICTB
N NOBEPXHOCTEN);

- NOCTPOEeHWe 1 BUu3yanusauusa COBMELLEHHOro rpadhmka AaBneHunii;

- UMNOPT UHKINMHOMETPUN B PYYHOM pPEeXUMe;

- UMNOPT UHKINMHOMETPUM B aBTOMAaTUYECKOM pexume B peanbHom spemerun (WITSML);

- penaktTupoBaHue (CLUMBKA, yaaneHue, AOMOMHEHWE) pe3ynsTaToB uamepeHuin npubopos (Hanpumep,
WHKNUHOMETPOB);

- 2D u 3D Busyanusatopsl;

- CpaBHEHWUE NNaHOBOW U akTUIECKOW TPAEKTOPUN;

- onepaTuBHAas KOPPEKTUPOBKA TPAEKTOPWUU B XOAE CTPOUTENbLCTBA CKBaXKWUHLI, KAK B PYYHOM, Tak U B
aBTOMaTUYECKOM PEXUME;

- BbIBOJ OTYETOB MO pe3ynkratamM NPOeKTUPOBAHMA CKBAXWHbI HA neYvaTb unu B haiin.

7.8 MO pomkHO obecneunBaTb AByHarpaBneHHbIi 0OMEH AaHHBIMU C TPEXMEPHOW re0nornyeckon cpe-
aon n nerpodusnyeckum MO, a UMEHHO:

- Nony4YeHue reonorMyeckux NoBEPXHOCTEN;

- nony4veHue aaenexuii (nnacrosoe n M'PI1) BAONb NPOEKTUPYEMOW TPAEKTOPUN CKBAXKUHBI;

- nepefayun TPaeKTOPUN CKBAXKMHbLI B TPEXMEPHOE reonornyeckoe npocTpaHcTBo;

- nepegayn TpaekTopun CKBaXKNHbI (NNAHOBOW M hakTM4eckomn) B netpodusnyeckoe MO ans ncnonb3o-
BaHWSA COBMECTHO C KapOTaXKHbIMWU KpUBLIMU (MPOLECC rEOHaBUIaLMN CKBaXWH).

7.9 AHanu3 KpyTALLMX MOMEHTOB W CUIT, AEACTBYIOLUMX Ha KOMOHHY BypunbHbix Tpy6. MO gomkHO noa-
AepXxuBathb:

- OCHOBHbIE Onepauun, NpoBoguMble npu BypeHnmn ckBaxkuH (BypeHue 3ab0liHbIM ABUTaTenem, pOTOPHOE
6ypeHue, CMO, paclumpeHne u npopaboTka cTBONA, BpalleHue Hag 3aboeM U T. 4.), a Takke Ux KombnHauumu;

- cO34aHue pasnnyHbIX KOMMNOHOBOK M KOMOHH HKT;

- rpadpuyeckoe npeacTaBieHne HaTsHXKeHU, MOMEHTOB, Harpy30k U 6OKOBbLIX CUIT MO OTHOLLEHMIO K 9KC-
nnyataumoHHbLIM OrpaHUYEeHUSM;

- pacy4eT KOMOHHbI BYpPUNbHBIX TPYO Ha CTATUYMECKYHO NPOYHOCTB U HA BbIHOCIUBOCTb;

- BbiSiBNIeHWe Hanbonee cnabbix 3NemMeHTOB KOMNOHOBOK, HE OTBEYAIOLLMX NPUHATLIM Ko3dpduumeHTam
3anaca npOYHOCTU/BLIHOCITMBOCTMY;

4
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- UMNOPT U OTOBPakeHne hakTUIECKOr0 MOMEHTA U Harpy3Kku Ha KPIOKe Ansi CPaBHEHUS C pesynbrataMmm
pac4eToB (CpaBHEHWEe nnaH-gakT);

- pacuerT Harpys3ok, gencteytowmx Ha KHBK (MpogonbHbiv n3rm6, yCToMYMBOCTbL 3NE€MEHTOB KOMMOHOBOK
unp.);

- pacyeT AOXOXAEHMA HArpy3Ku Ha A0ONOTO Npu BypeHun CKBaXKUH C FOPU3OHTaNbHbLIM OKOHUYAHUEM;

- pac4yeT KpyTAWwMxX MOMEHTOB, Aencteylowmnx Ha KHBK (npegen Ttekyyectu, MakCUMyMbl, MOMEHTbI
CBUHYMBAHUSA pe3bb);

- pacyeT HanpskeHuin B anemeHtax KHBK (oceBbix, usrnbaiowmx, kpyvyeHus, paamanbHbIX, TPEXOCHbIN
aHanms);

- NPOBEAEHUE PACYETOB C YUETOM XXECTKOW M rMOKO MOAENU KONOHHbI;

- aHanu3 npoxoxaeHus 0ypunbHbix Tpy6 ¢ KHBK;

- pacyeT UCTUHHOTIO KO3 ULMEHTA TPEHUSI B MHTEPBArE CKBaXXMHbI (HA OCHOBaHUU AaHHLIX C BypOBOM);

- pacyeT mMecTa NPMxBaTa KOMOHHbI (N0 MOMEHTY, MO YNPYroMy YANMHEHUNIO KONOHHbI);

- onpeaeneHne MakCUMManbHOW 3aTSDKKU KOSIOHHbI;

- pacyeT MecTa yCTaHOBKM Sica C BU3yanu3auuen cun, AeWCTBYIOWMX HA KOMOHHY;

- ycTaHoBKa nakepa/noBeCcku XBOCTOBMKA NpU Crycke Ha OypunbHbix Tpybax;

- YYeT AMHAMUYECKMX rmapaBnM4ecKMx NPoLECCOB NPU pacyeTax (pacyer HanpsbkeHna no Musecy).

MpumevyaHune — HanpspkeHne no Musecy unu skBUBafIEHTHOE HanpsxXeHne NpeacTaBnseT coboil 3HaueHne
HanNpsXXeHWUs, paccYUTaHHOE UCXOAS U3 COCTABIAOLLMX HaNpskeHUsA. HeCMOTPS Ha To, YTO 3KBMBaNEHTHOE HanpshXeHue B
Kakoi-nnbo Touke onpeaernsieT COCTOSHWE HaNPsKEHUs! B 3TOW TOYKe HEOAHO3HAYHO, OHO NPEfOCTaBRAET HOpMaLWIO,
BOCTaTOUHYI0 ANS OLEHKN HafleXHOCTN KOHCTPYKLUMU AN MHOTUX NAACTUYHLIX MaTEpUanos.

B oTnuumne oT KOMNOHEHTOB HaMNpsKeHUs], HanpsixeHue No Musecy He UMeeT HanpaeneHus. OHO NOMNHOCTLIO onpe-
LEnseTcs BENUUUHON, BbIPaXKeHHOW B eAUHULiaX HanpsbkeHus. HanpsxeHne no Musecy MCNonb3yeT KpuTepuin oTkasa ans
OLIEHKM OTKa3a NnacTUYHLIX MaTepuaros.

Hanps»keHne no Muaecy BLIMUCHISIOT Ha OCHOBE LUECTM KOMMNOHEHTOB HaNpshkeHUs No popmyne

VON = {0,5[(SX — SY)? + (SX — SZ)? + (SY = SZ)?] + 3(TXY? + TXZ2 + TYX)(12), (1)

raoe SX — HopMarbHoe HanpsixeHune no X;
SY — HopMarnbHoe HanpsixeHue no Y,
SZ — HopMarnbHoe HanpsxeHue no Z,
TXY — caBur no Y B nnockoctu YZ,
TXZ — cpBur no Z B nnockoctn YZ,
TYZ — cgBur no Z B nnockocTu XZ.
V|J'II/I, 4YTO 3KBUBaNEHTHO:

VON = {0,5 [(Qa — Qr)2 + (Qr — Qh)2 + (Qh — Qa)?] + 3Qt)(12), 2)

rae Qa — oceBoe HanpsxeHue, Ma,
Qr — paavanbHoe HanpspkeHue, MNa,
Qh — TaHreHuynansHoe HanpsaxeHue, Ma,
Qt — ckpy4mBatoLLne HanpsxeHue, MNa;

- BO3MOXHOCTb NPOBEAEHUA PACHETOB C YNPaBNAeMbIM AABNEHUEM B CKBaKUHE.
7.10 OnTMMKU3aLMs rMAPAaBNMYECKON NPOrpaMMel NPOMBIBKM CTBOMA CKBaXUHbI. O AOMKHO NOAAEPKUBATD:
- UCNomnb3oBaHWe Peonoruyeckux Mogenen Ans onucaHns CBOMCTB MPOMbIBOYHbLIX XXUAKOCTEN.

MpumeyaHune — Kak npaBuno, UCNONbL3YIOT CTEMNEHHOI 3aKkoH U peororndeckne moaenu BuHrama.
CTeneHHON 3aKoH
HanpspkeHue casura, Ma, BEIMUCAAKT No opmyne

t = Ky, (3)

roe K — nokasaTenb KOHCUCTEHL MUK,
y — cKopocTb cagura, ¢ ;
n — peonornyecknin NHAeKc.
MnacTtuyeckas mogens BuHrama
HanpsbkeHne casura, lMa, BLIMUCAAKT Mo dopmyne

t =ty + my, 4)

rae ty — HayanbHoe Hanpsxerue, Ma,
m — nnacTuyeckas BA3KOCTb, Ma-c,
y — ckopocTb caBura, ¢ 1;
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- pacyeT MakcumanbsHow ckopoctu CroO;

- pacyeT AaBneHna Ha BbIXOAE U3 Hacoca, pacxoda XXuAKoCTU, CyMMapHOW NioLaamn nonepeyHoro ce-
YeHUs HacagoK NN MPOMbIBOYHBIX OTBEPCTUI 4ONOTa U NOTEPb AABMEHUA B NPOMLIBOYHOM Yy3ne JonoTa, B
Tpybax 1 KOnMbLEBOM NMPOCTPAHCTBE B NPOLIEHTAX M @BCOMIOTHLIX 3HAYEHUSX;

- YYeT Nnepenaja AaBneHus B TpakTe rugpasnmyeckoro 3aboinHoro Asurarens;

- rpachmyeckoe oToopakeHne NNOTHOCTM, AABMNEHUSA U CKOPOCTU chritouga No OTHOLLEHUIO K NPeAEernbHbIM
3HAYEHUAM;

- pacyeT Hanopa-paspsHKEHUs, SKBUBANEHTHOW CTaTUYECKOW MIOTHOCTU U SKBUBANMEHTHOW LMPKYNALM-
OHHOW MMAOTHOCTK, pacxofa XMWAKOCTU, TMAPaBANYECKOA MOLLHOCTM A0N0Ta M 00bEMA XKUAKOCTH;

- obwme cueHapuu OypeHus ¢ ABYMA rpagueHTaMmu (pasnuyHble MAOTHOCTU KMAKOCTEN UMM Kua-
KOCTb + BO3AyX U T. A4.);

- pac4yeT onTUManbLHOW rMapaBanYeCcKol MOLLHOCTH;

- onepaTuBHbIN pacyeT oObemMa nboro MHTEpPBana CKBaXkMHbI, YyCTAHOBNEHHOTO NOJb30BATENEM;

- pacyeT BPEMEHW MPoKaYku (M KONMMYECTBA XO4,0B HACOCA) ANS PacnoSIOKEHUsI HEKOEro o6bema Xuako-
CTU CO CMeunudUYHBIMKU NapaMeTpamMmn B yCTAHOBIIEHHOM MOMb30BaTeNeM UHTEPBAre;

- pacyeT CKOPOCTH 0ceiaHnsa YacTul BbIBypEeHHOro Lwnama;

- pacyeT OYUCTKM CTBOMA CKBaXWHbI OT LUaMa;

- pacyeT pexxuma TEYeHUS KUAKOCTU;

- YYET BbICOKOIO JaBfeHUs U TeMnepaTypbl B CKBaXKMHE NpW rmapaBnuyeckux pacyerax (C y4eToM Te-
nnoobmeHa mexay o6caaHon KONOHHONW M BMELLAoLE Nopoaon, a Takke ¢ y4eToM TennoobmeHa B Tpybax,
TEeNnonpoBOAHOCTW 3eMNU, TENMOEMKOCTU 3EMMM, Ha4YanbLHOW TemnepaTypbl pacTBopa, Bosgyxa, oobema u
BPEMEHMW LUPKYNALUN);

- pacyeT yTsHKENEeHMs XXMAKOCTH;

- pacyeT KOHLEHTpaumn 400aBOK K XKUAKOCTH.

7.11 PacyeT ueMeHTupoBaHus cksaxamH. MO A0MKHO NoaAEpPKMBATb:

a) pasnuyHble BUALI ONTUMU3aLMK NPOLECCa LLEMEHTUPOBAHUS:

1) chukcupoBaHHoe 3aboiiHOE AaBneHue,
2) coukcupoBaHHas NnoAaya XXMakocTu ¢ NOBEPXHOCTH,
3) ceoboaHan (3agaHHanA Nonb3oBaTeneM) 3akadka;

0) Buszyanusauus (2-4, 3-[, aHumauus) npouecca 3akauMBaHus XMAKOCTEMN, yUaCTBYIOLLMX B NpoLecce
LEeMEHTUPOBAHUS;

B) BOBNIEYEHUE HEOTPAHUYEHHOTO KONMYECTBA TUNOB XUAKOCTEN C UHAUBUAYATIbHLIMU PEONOrUYECKUMU
CBONCTBaMM;

r) U3AMEHEHUE 1ABNEHUA B CKBAXXUHE OTHOCUTENBLHO NNACTOBOrO AaBneHus u aasnenus NPl B npouecce
LEeMEHTUPOBAHUS;

4) 3agaHue Koa(phUUMEHTOB KaBEPHO3HOCTU U TPEHUS.

7.12 Pacuert o6cagHbIx konoHH. MO aomkHo noaaepxmears [1]:

- aHanu3 06cafHbIX KONOHH ANsl YKa3aHHOIO CTBOMNA U TPAEKTOpuK;

- aHanu3 NPoOXoXAEeHUA KONOHHbI 00caAHbIX TPYD (B TOM UMcCne B CTBOMN HAKMOHHO HAMpPaBneHHON Ui
rOPU3OHTaNbHOW CKBAXUHbI);

- aHanu3 06CaHbIX KONOHH C Pa3nUYHbIMU NPOMUNSMU JaBIEHUN UM COMETAHUSIMU Harpy3oKk;

- MOAENb HauXyZLLIero BapuaHTa Ans Cnucka Harpy3ok Ha Bcex aranax paboTbl Kpenu CKBaXMHbI;

- pacyeT Ha NMPOYHOCTL (CMATUE, pacTsHKEeHME, paspbiB) 06CaAHbIX KONIOHH NMPU Pa3nu4HbIX CUTYaLMsaX
(ycTaHOBKe KOMOHHbI, BbiOpoce nnactoBoro dniouaa, onpeccoBke, BAUSHUM TEKYYECTU COMAHBIX NacToB,
MHOrONETHEMEP3NON NOPOAE U T. A.) C Y4ETOM U3HOCA 00CaAHBIX KOSTOHH;

- NOCTPOEHUE 3NIop 1 onpeaeneHne n3bbITOYHbIX AABNEHWUN;

- NOCTPOEHUEe COBMELLIEHHOrO rpadhuka rpagueHToB NnacToBbiX (NOPOBbLIX) AaBneHun n gasnexui MPr1;

- pacyeT KOHCTPYKLMMN 06CaAHON KOMOHHbLI B PyYHOM U aBTOMAaTU4ECKOM peXxuMax;

- onpeaeneHue MMHUManbHON U MakCUMAaribHOW MITOTHOCTU XXUAKOCTH;

- pacyeT Ko3(hhULMEHTOB 3anaca NPOYHOCTH.

7.13 YnpaeneHue cksaxkuHow npu MHBIM [1]. O aomkHO noaaepuvBarh:

- AMHAMUYECKUIA PacYET NNOTHOCTU, pacxoAa U HE0OXOAMMOTO BPEMEHM 3aKayku pacTBopa AN rnyLue-
HUSI CKBaXMHbI,

- peanu3auuio AByXCTaAUIRHOrO METOAA FMyLUEHMS] CKBAaXMHbI (PACYETHDLIN UMM METOA OypunbLLMKA);

- peanusauuio OAHOCTaAUNHOIO MeToAa rMyLUeHNUs CKBaXMHbl (METOA OXMAAHUSA U YTSHKENEHUS);

- ABYXxd)a3Hyto MoAerb C Y4ETOM YaCTUHHOTO PacTBOPEHUA rasa B pacTBOpe;
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- pacueT 6e3onacHom rnybuHbl cnycka 06cagHbIX KONOHH;

- pacueT 0XmaaeMoro AaBneHus Ha yCTbe Npu ra3oHedpTeBoa0NPOSBNEHUSX;

- pacyeT noTpebHOro KONMYECTBA YTSKENAIOLWEro maTepuana.

7.14 ToaroToBKa U nepeaava AaHHbIX ANA pacyeTa 3aTpar U NPoAOIMKNTENBLHOCTU CTPOUTENLCTBA CKBA-
>KUHbI HA OCHOBE CYTOUHbIX PanopToB:

- pacyeT NPoAOIHKUTENBHOCTU 3TANOB OypeHUs, KPeNnNeHNs 1 3aKaHYUBAHUST CKBAXKUH;

- pacyeT (pMHaAHCOBbIX U MaTepuanbHbIX 3aTpar.

8 TpeboBaHUA K AOKYMEHTUPOBaHMIO NPOrpaMMHOro obecneyeHns
Arsi NPOEKTUPOBAaHUA CTPOUTESNLCTBA CKBAaXWH

8.1 ina MO MNCC pa3spa6arbiBaiot N[ B cootBeTcTBUM C TpeboBaHusimu FTOCT P UICO/M3K 15910. O6-
wue Tpebosanus k MNJ coorsercraytor FOCT 19.105.

8.2 [lybnupoBanue, y4et u xpaHenue N[ npoBoasaT B cooTBeTCTBUM C TpeboBaHusimu MOCT 19.601. U3-
MmeHeHus B N[ BHocAT B coorBeTrcTBUM ¢ FOCT 19.603.

9 TexHnueckue TpeOOBaHUA K NPOrpaMMHOMY obecrneyeHUIo
ANA NPOEKTUPOBaHUs CTPOUTENLCTBA CKBaXWH

TexHuyeckoe obecnevyeHne AOMKHO YAOBNETBOPSATL CNEeAYIOLLMM OCHOBHbIM TpeGOoBaHUsSIM:

- (hYHKLMOHUPOBAHUE Ha COBPEMEHHbIX ONepaLMOHHbIX CUCTEMAX U annapaTHbIX nnargopMax;

- MO pomkHO MMETb eanHYI0 6a3y AaHHbIX;

- MO pomKkHO nogaepKMBaTb BO3MOXHOCTb YAaneHHoN paboTbl NofNb30Barenein No TEXHONOIMN «TOHKUM
KIIMEeHT» B TOM YUCNEe U AN MOBUIbHBIX YCTPONCTB;

- MO pomkHO NO3BONATHL 3aA4aBaTh PONM NONbL30BATENS C PAa3NUYHLIMU YPOBHAMM NPUBUIIETMIA HA OCHO-
BE Mapbl y4eTHas 3anncb/napons;

- MO pomkHO NMpoOM3BOAUTL ABTOPU3ALMIO MONbL3OBATENEN HA OCHOBE MHAMBUAYANbHO 334aBaeMbIX
YYETHbIX 3anucen.

10 MoAaTBepKAEcHNE COOTBETCTBUS NPOrpaMmmMHOro odecneyeHus
ONSA NPOEKTUPOBaHUA CTPOUTENLCTBA CKBaXWH

Moateepxaenne cooteetctaus MO MNCC oueHuBatoT B cootBeTcTBun ¢ MOCT 28195, TOCT 28806,
FOCT P NCO/M3K 9126 n FOCT P MICO/M3K 12119, cneaytowmmun cnocobamu:

- 9KCMEepTHbIN aHanu3 pykoBOACTBA Nonb3oBaTens u uHrepdeliica Mo, ¢ NpoBepKON HaNMYnsa oNnucaHus
YHKLMOHANBHOCTM, peanuayloLel NyHKTbl HaCTOSLLero CTaHaapTa;

- aHanu3 CooTBETCTBUA TexHu4Yeckum TpebosaHusaM Kk MO MCC HacTosLero craHaapTa;

- hU3ndeCKMin 3anycK 1 9KCMEPTHLIN aHanu3 NPegocTaBneHHbIX nponssogutenem MO TecToB (BKNIOYEH-
HbIX B cocTaB nocrtasku MO unu npegocTtaeneHHbix paspabotunkamu MO), AEMOHCTPUPYIOLLMX peanu3auuio
OYHKLUMOHANBHOCTMU.
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