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Mpeancnosue

Lienu v npuHumnel ctTaHgapTusauum B Poccuiickoin Peaepaummn yctaHoBneHbl PegepanbHbiM 3aKOHOM OT
27 pexabps 2002 r. Ne 184-93 «O TexHU4YeCcKOM perynmpoBaHuny, a npasuna NpUMeHeHUa HauMoHanbHbIX
ctangaptoB Poccuickon ®eaepauym — FOCT P 1.0—2004 «CtaHpapTusauusa B Poccuitckon depepaumu.
OCHOBHbIE MOMOXEHNA»

CBepaeHus o cTaHaapTe

1 PASPABOTAH OO0 «Hay4Ho-uccneaosatenscknin  NPOEKTHBIA UHCTUTYT MOHUTOPUHIa NPUPOAHBIX
pecypcos Poccuiickoin akagemun ectectseHHblx Hayk» (OO0 «HUIMU MIPP») ¢ yyactuem cneunanucTos
OAOHMMN «MEPCx», HMMN « Teepbreodusukar», ToMeHCKOro rocyaapcTBeHHOro HedyTerasoBoro yHusepcuteta

2 BHECEH TexHuyeckum komuTeTom no ctaHaapTusaummn TK 431 «eonornyeckoe nsyveHue, ncnonb-
30BaHue 1 oxXpaHa Heap»

3 YTBEP>XOQEH VBBEAEH B AENCTBUE Mpukasom deaepanbHOro areHTCTBa Mo TeXHUHecKoMy pery-
NMpOoBaHMo 1 MeTpororii oT 25 aekabps 2008 r. Ne 777-cT

4 BHacTosiweM cTaHgapTe peannsoBaHsl HopMbl PefieparnbHoro 3akoHa oT 21 pespansa 1992 Ne 2395-1
«O Hegpax» B 4YacTW MOSMHOTHI FE0NOrMYECKOro N3yyeHusl, paLmoHarnbHOro UCNomnb30BaHUA U oXpaHbl Heap ¢
yyeTom TpeboBaHuii PegepanbHoro 3akoHa oT 21 uons 1997 Ne 116-93 «O npoMblwneHHon 6esonacHoCTH
onacHbIX NPOU3BOACTBEHHBIX 06BLEKTOBY B YacTu 6e3onacHoro BeAeHus paboT, CBA3aHHbIX C NONMb30BaHUEM
Hedp 1 PegepanbHoro 3akoHa oT 26 noHa 2008 roga Ne 102-3 «O6 obecneyeHUn eanHCTBa U3MEPEHNUIAY

5 BBEAEH BMEPBbIE

UHpopmayus 06 UsMeHeHUsX K HacmosilyeMy cmaHOapmy rybriukyemcsi 8 exe200HO U30asaeMom
UHGhopMayUOHHOM yKazamerne «HauyuoHanbHble cmaH0apmbl», @ MeKCm U3MeHeHUl U 1onpasoK — 8 exeme-
CSIYHO U3dasaeMbix UHGOOPpMaUUOHHbIX ykazamensax « HayuoHaneHele cmaH@apmbiy». B criydasix nepecmompa
(3aMeHbI) uru ommMeHb! Hacmosiuje2o cmaHGapma coomeememaeyioujee yaedoMieHue bydem ornybruKosaHo
8 eXXeMeCs4HO U3dasaeMoM UHGhopMaUUOHHOM ykasamene «HauuoHansHbie cmanOapmel». Coomeememay-
rowast uHgbopmayus, yeedoMIieHue U meKkcmbi pasMelalomes makxe 8 UHgopmMayuoHHoU cucmeme obujezo
roib306aHUsi — Ha oghuyuansHoM calime @edepallbHO20 azeHmemea 16 MeXHUYECKOMY pe2ynuposaHuio u
Mempoiioauu 8 cemu lHmepHem

© CtaHgapTtuHogpopm, 2009

HacToswuin ctaHgapT He MOXeT GbIThb MOMHOCTLIO I YaCTUYHO BOCNPOU3BEAEH, TUPaXMPOBaH U pac-
npocTpaHeH B kayecTBe oduLMansHOro nsaaHusa 6es paspellueHus deaepasnibHOro areHTCTBa No TeXHUYEeCKo-
MY perynupoBaHmio U MeTponornm
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HAUWOHANBbHBIA CTAHBJDAPT POCCUUCKOW OSGEOEPALUWUMU

CKBAXXUHbI MOUCKOBO-PA3SBEOOYHbLIE HE®TAHBIE U TA30OBbIE
MpaBuna npoBeaeHUA UCNbITAaHUA

Oil and gas exploratory wells. Rules of testing

Dara BBegeHna — 2010—01—01

1 O6nacTb NpMMeHeHus

1.1 Hacrosiwuin ctaHgapT ycTaHaBnMBaeT MeTOAMYECKNEe, TEXHUYECKME U TEXHONOrMYeckue npasuna
npoBeAeHUs UCTbITaHWUIA HePTAHBIX U ra30BLIX MONCKOBO-pa3BeoYHbIX CKBaXKMH, OCHOBHbIE NpaBuna opraHu-
3auuM paboT, MOAroTOBKM CKBaXKVH, TpeboBaHUA K annapaTtype 1 06opyaoBaHuio, Npasuiia 6esonacHoCTy Npu
npoussoacTee pabor.

HacToswwui ctaHgapT pacnpocTpaHsaeTca Ha UCTIbITaHUsA CKBaXKUH Npubopamn Ha TpyGax 1 kabere.

2 CokpallieHus

B HacTosilem cTaHgapTe NpUMeHeHbl cneayolne CokpaLleHNs:
QK — rmgpoanHaMmmn4ecknin KapoTax;

MTMPC — reodmaunyeckne nccnegosaHnst 1 paboThl B CKBXKMHAX;
'TH — reonoro-TexHuyecknin Hapsa;

3K — 3anopHo-NoBOPOTHLIN KNanakx;

WMK — ucnebiTatens nnactoB Ha kabene;

UMNT — ucnbiTaTens NnacToB Ha Tpy6ax;

KB — kpvBasi BOCCTaHOBNEHNSA AaBIEHUS;

HKT — HacocHo-KoMnpeccopHble TpyObl;

OlNK — onpoboBaHMe NnacTos;

YBT — yTskeneHHas 6yposas Tpyba;

Y3C — yaenbHoe arnekTpnyeckoe conpoTuUBneHue.

3 O6wume nonoxeHus

3.1 WUcnbiTaHne NoUCKOBLIX U pasBefoYHbIX CKBaXKUH SIBMsieTc 06a3aTeNbHbIM 3N1EMEHTOM KOMIIIEKC-
HOrO M3y4eHUs1 BCKPbIBAEMOro cTpaTurpadmMyeckoro paspesa rnpu BeAeHUN reonoro-nonckoBbix paboT Ha
HedpTb nras.

3.2 UcnbiTaHne ckBaXkMH B 3aBUCMMOCTM OT CTafMMi MOUCKOBO-pa3BeaoUHbIX paboT n ocobeHHocTeln
obbekTa UCMbITaHNA MPOBOAAT A5 PELLEeHNs] CNeaYOLNX reoNnoro-npoMbICIOBbIX 3a4a4:

- onpegeneHunsa bnomMaoHackbiLEeHHOCTU FOPHBIX MOPOA-KOMNNEKTOPOB;

- onpeaeneHns NNacToBbIX AaBNEHWI N TMAPOAMHAMNYECKUX MapaMeTpPOoB MacToB;

- U3y4eHWsi 3aKOHOMEPHOCTEN U3MEHEHUS KOJITEKTOPCKMX CBONCTB NiiacTa B NPUCKBaXKMHHOW 1 yaaneH-
HOW 30Hax;

- OLEeHKM HavanbHbIX AebunToB Hed TN, rasa, NNacTOBOW BOAbI;

- OLLeHKW 3anacoB 1 NoTeHLManbHbIX BO3MOXHOCTEN U3yYaeMbIX TOPU3OHTOB;

U3paHve opmumanbHoe
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- onpeaeneHns rpaHnL, UHTEPBAarnoB ¢ pasHo hrloUaoHACHILLEHHOCTBLIO BO BCKPLITOM CTpaTurpaduyec-
KOM paspese.

3.3 Npu ucnbiTaHnM nsydaemMblit 06bEKT BKIIOYAETCSA BO BpEMEHHYHO SKCTyaTaLmio Npy 06asatenbHOM
perynuposaHu1 1 koHTpone oTbopa NnacToeoro ronaa ¢ UamMepeHMemM AasneHnus Ha ycTbe U Ha 3aboe ckBa-
XUHbI.

OTpaboTka nnacta Ha pasHbiX peXxumax YepeayeTcs ¢ NepuoanyeckuMm nNpekpaLLeHuamMmn otbopa xmna-
KOCTW UMK rasa Ans pernctpauym BOCCTaHOBIEHUS AaBMeHNUs B nnacre.

3.4 K pexnmaM UCnbITaHNA OTHOCATCA:

- Aenpeccusa Ha NNacT (pa3HOCTb MEeXAY HayarbHbLIM MS1acTOBLIM AABIEHUEM U AaBneHWeM Ha 3aboe
CKBaXXUHbI Npu oT60pe hnonaa);
nNpoAoMKUTENLHOCTL 0T6Opa hntonaa U3 nnacra;

NPOAOIKUTENBHOCTbL 3aKPbLITUA CKBaXKWHBI AN151 perncTpaLy BOCCTaHOBMNEHUA AaBNeHus;

KONMUYECTBO LIMKIMOB «NPUTOK-BOCCTaHOBIIEHNE AABMEHUS»;

COOTHOLLEHWe Mexay Ae6uToM 1 aenpeccueit Ha Nnacr;

COOTHOLLEHWE MeXAY Aenpeccueit Ha NNacT NP UCNbITaHUA U MPEBLILLEHUEM MAPOCTaTUMECKOro AaB-
neHns 6ypoeoro pacTsopa Unn MHOM XXNAKOCTU B CKBaXKMHE Hag NiacToBbIM AaBEHUEM.

3.5 B koMnnekc ruapoanHaMnyeckux napaMmeTpoB, onpeaernsieMbiX MNpu UCTILITaHUK, BXOAAT:

- HayvanbHoe NnacToBoe AaBneHune;

- KoacbpuuneHT NpoayKTUBHOCTHU h, onpeaensieMbi no hopMyne
- Q ()

AP’

rae Q — nebut cnionaa;
AP — cpeaHas aenpeccua, AeUCTBYOLAA Ha NNacT;
- k03P PULMEHT rMAPONPOBOAHOCTU NNACTA &, onpeaensieMblil no opmyrie

k
7 n hog pas: @

roe k — npoHuLaemMocTb Nnacra;

u — AnHaMUYeckas BA3KOCTb NacToBoro gnionaa B 3a60MHLIX YCNOBUSAX;
hsg pas — P bekTuBHasA paGoTatollas ToMlmMHa nnacTa;

- KO3 PULNEHT CHKEHUSI MPOHULLAEMOCTU NMPUCKBAXKUHHOM 30HbI NNacTa (CknH-achekT);

- paguyc uccrieqoBaHus NacTa;

- koathdnLMeHTHI 06 bEMHOM yripyrocTu dntonaa 1 BMeLLatowmx nopoa.

3.6 McnbiTaHusa NnNacToB NPOBOAAT Kak B npoLecce BypeHUst CKBaXKMH B OTKPLITOM CTBOJIE, TaK U nocrne
OKOHYaHWs BypeHns 1 crycka aKCnyaTauMOHHBbIX KOMOHH. ONA TexHudeckoro obecneveHusa ucnbliTaHuiA
NCMoNb3YHT cneunansHoe obopyaoBaHue:

- MCNbITATeNM NacToB., cnyckaemble B CKBaXKNHY Ha OYpUIbHBIX UM HACOCHO-KOMMPECCOPHBIX Tpy6ax;

- UCnbITATenNun NacToB, CnyckaemMble B CKBaXKNHY Ha KapoTaxXHOM kabene;

- KEKTOPHbIe MHOroYHKLIMOHa bHBIE UCTBITaTeNM NNacToB.

3.7 NpuuccneaosaHusx ¢ npumeHeHnem UMT B OTKPBEITOM CTBOE PEFUCTPUPYIOT HENPEPLIBHYHO KPUBYHO
n3MeHeHWs AaBneHns Ha 3aboe B npoLecce NpUTOKa U KPUBYHO BOCCTaHOBNEHMA gasneHus (KB). TexHonorms
no3BonseT nony4Yyatb AaHHble O CKUH-akTope U ApYrMx CBOMCTBAX OKOMOCKBaXMHHOM obnactu nnacta (B
paguyce 3—30 M B 3aBUCUMOCTU OT MPOHULL@EMOCTU OTNOXKEHWIA).

3.8 Nccneposanusa ¢ npumeHeHnem UMT B konoHHe NpoBOAAT NO aHaNorMYHON TeXHOMOrMU, HO BbI3OB
NpUTOKa PeKOMeHAyeTCsl OCYLLECTBMATL MyTeM ANUTENbHOrO (He MeHee NPOAOCKUTENBHOCT M LKA 3aKPbITUS
Ha KB[1) oT6opa drionga ¢ nogaepkaHnem nocTossHHOro 3ab0iMHOro AaBneHnsa ¢ NoMOLLbo cBabupoBaHus.
Mpwn aToM genpeccus AormkHa cocTaBnsATb He MeHee 50 % Aenpeccuin TEXHOMOrMYEeCKoro pexmnva.

3.9 VceneaosaHusa ¢ NOMOLLIbHO CTaHAAPTHOrC UcnbiTaTens nnacToB Ha kabene UMK He oTnnyatoTesa oT
PacCMOTPEHHbIX BbILLE M0 TEXHOMOTMW NpoBeaeHUst uaMepeHunid. OHM NCNonb3yoTCA AN OLUeHKN punbTpaum-
OHHO-€MKOCTHBIX CBOWCTB OTAENbHBIX N30MMPOBaHHBLIX MPOCIIOEB C BO3MOXHBIM OTGOPOM rMyBMHHBIX Npo6
nnacroeoro dnwonaa.

MpwnmeyaHwue— Cneagyer yunTbiBaTb, H4TO NpyU ManoMm o6beme N3MepUTENbHbIX KAMEP YMeHbLIaeTCs Bpemsi
ncenegoBaHuii, 4TO OrpaHnYMBaeT pagmyc Nccrie4OBaHNM NPUCKBaXKMHHOM 30HOM (0,1—3 m).

[ns oLeHKkV BepTUKanbHOM U NaTepanbHOn aHU30TPONUK NPOHULL@EMOCTH UCCNeayeMoro nnacTa peko-
MeHAyeTCs UCMolb3oBaTh MoandUKaLmMn UcnbITaTens nNiacTos Ha kabene AnsA OTKPLITOrO CTBOMA, OCHaLLeH-
Hble MYTbTU3OHAOBOWN U3MEPUTESBLHON CUCTEMON.

2
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Ilns onpeneneHus napaMeTpoB NnacTa B UHTepBanax, He BCKPbIThIX Nepdopaunei, pekomeHayertcs
UCMIONb30BAaTh AUHAMUYECKUIt UCTIbITATENb NNAacToB AN ob6caxkeHHoro cTeona. Mpu ucnbiTaHuy NnacTa ocy-
LwecTBnaeTcs ceepneHne 06caaHon KONMOHHBI M LIEMEHTHOIO KaMHS, a NOCe 3aBeplUeHNA UCNbITaHs — rep-
MeTM3aLusl BLICBEPNIEHHOMo 0TBePCTHS.

4 OpraHu3auma pa6oT

4.1 Hegpononb3oBaTenn, UMeloLune fUMLEH3UI0 rocyAapCTBEHHbIX OPraHoB, MPUMEHSAT PasnuyHble
opraHusaLMoHHO-NPaBOBbLIE (POPMbI B3AaUMOOTHOLLEHWIA PU NPOBEAESHUN UCTILITAHWI CKBAXUH C CybbekTamn
npeanpuHUMaTenbCKon AeaTenbHOCTU (Aanee — npoussoauteny paborT).

4.2 Hepgpononb3oBaTtenb yBegomnsieT nponssoauTens paboT o HeobxogumocTu nposeaeHNa ucnblTa-
HWIA 3asABKOW Ha UCNbITaHNE CKBa)XKMHbI, B KOTOPOU yKa3bIBalOT LieNu 1 3a4a4u, COCTOsIHUE U reonoro-TexHn4dec-
KM€ XapaKTepUCTUKN CKBAXKUHBI U 06beKTa UcnbiTaHus (NpunoxeHue A).

4.3 Ha ocHoBaHUW NogaHHOM 3asiBKM nNpeAcTaBuTenn npousesoantens paboTt u Heapononb3oBaTens
COCTaBnNAT NNaH paboT No ucnbiTaHuio (NpunoxeHune B), koTopbii cornacyeT pykoBoAUTENb NPOU3BOAUTENS
paboT 1 yTBEpPXKAAT TEXHUYECKUIA U reonorMiecknii pykoBoaAUTENN Heapononb3oBaTens. YTBepKAEHHbIN
nnaH nNo UCNbITaHUIO NepeaatoT NponssoauTenio paboT, a konuu NnaHa — GypoBoMy MacTepy, MacTtepy 6pura-
Abl KanUTanbHOro U NOA3eMHOrO PEMOHTA CKBaXUH.

4.4 OTBETCTBEHHBLIM PYKOBOAUTENEM 32 BbINOSIHEHWE paboT ABNAeTCA NpeacTaBUTeNlb HeAPONosb30-
BaTenNs, ykasaHHbIA B NflaHe NCNbITaHUS CKBAXKUHBI.

OTBeTCTBEHHBIM pyKOBOAUTESNEM 3a CObGNtoAeHNe TEXHUKO-TEXHOMOrnYecknx TpebosaHuin n kKayecTBo
paGoT NpPM UCNBITaHUM CKBaXXMHbI ABNISIETCA NpeAcTaBUTENb NpoussoauTens paboT — HavanbHUK NapTuum,
MacTep No UCNBITAHUIO CKBaXKUH.

4.5 Hegpononb3oBaTtenb 06a3aH obecnevnTnb:

- MOArOTOBKY CKBaXWHbI, BYpUITbHOrO MHCTPYMEHTa, HAaCOCHO-KOMNPECCOPHLIX TPy, 6ypoBoro 1 cuno-
Boro 06opyaoBaHuns, NPOTUBOBLIOPOCOBOro YCTPOWUCTBA;

- 06BSI3KY 1 ONPECCOBKY YCTLEBOM FONOBKWN COrNacHO yTBEPXKAEHHOW cXxeme;

- KOHTPO/b aKTUBHOCTU NpUTOKa hritonaa B TpyObl M YPOBHSA XKNAKOCTU B 3aTPYOHOM NPOCTPaHCTBE B NPO-
Lecce UCnblTaHUs;

- BbINOMHeHNe bypoBon bpuragon unv bpuragon KanuTanbHOro peMoHTa HeobxoaumbIx paboT ¢ nnacTo-
ncnbiTatenbHbIM 060pyA0BaHMEM Ha CKBaXuHe (pasrpyska, cbopka, crnyck, UcnbiTaHue, noabem, pasbopka,
norpyska).

4.6 MpoussoauTens paboT 0b6s3aH obecneynTs:

- UCMpaBHblE TEXHUYECKUE CPeACTBa ANS UCMbITAHUS CKBaXKUHbI (UCTMbITATENU MNMNACTOB, KOHTPOIb-
HO-n3MepuTenbHble NPUdopbI);

- KpaH BbICOKOro AaBneHns Ans yCTbeBon 0OBA3KNY;

- TpaHCnopT A4Ns NepeBo3kn 060pyA0BaHNA N pabOTHUKOB NapTUN.

4.7 Mepepn npoeaeHnem paboT NO UCTILITAHNIO CKBaXKUHBI Hegpononb3oBaTenb 0b6s3aH NpoBecTH reo-
dumsndeckue uccnegosaHms 1 sce Heobxoanmble N3MeEpPEHUsi reoMeTPUYECKUX NapaMeTPOB CTBOSA CKBaXKMHbI
B COOTBETCTBUU C ACACTBYIOLLUMMN PYKOBOAALLMMUN AOKYMEHTAMU U UHCTPYKLNAMMN.

4.8 [oTOBHOCTL BYPOBOI YCTAHOBKM 1 CKBaXMHBI K UCNbITAHWIO 0OPMISIOT akToM (MpunoxerHue B) 3a
noanvcsimmn 6ypoBoro macTepa (MacTepa no KanutanbHOMYy peMOHTY) U reonora.

AKT roTOBHOCTM CKBaXKMHbI K MPOBEAEHUIO UCMbITAHWA NacTa nepegatoT NpeacTaBnTeno NpoMssoauTe-
ns paboT neped Havyanom paboT Ha CKBaXKUHE.

MpoussoauTens paboT 06si3aH yAOCTOBEPUTLCS B HaANeXallel NoAroTOBKE CKBaXKMHbI K UCMBITAHUIO U B
criyyae BbIMoSIHeHWUsA BCeX OroBOPeHHbIX TpeboBaHMin nognucats akT U NpucTynuTb kK paboTe.

4.9 VcnbITaHWe CcKBaXXMHbI 3anpeLLaoT B cryyae:

- HeucnpasHOCTM BypoBOro nogbLeMHoro 06opyaoBaHUsl, UHCTPYMEHTA;

- OTCYTCTBUS MPOTUBOBLIOPOCOBOrO YCTPONCTBA UMM €0 HEUCNPAaBHOCTH;

- CaMOMNPOU3BOIILHOIO NPUTOKA U3 CKBaXKMHbI C YTpO30IA aBapuiiHoro ooHTaHMPOBaHWUs (O cTeneHn onac-
HOCTW peLLeHne NPNHUMaeT OTBETCTBEHHbIN pykoBoAUTENb paboT — npeacTaBnTeNb Heapononb3oBaTens);

- HerosHoro coctasa BaxThl UM UCTIONb30BaHUA YYEHUKOB (CTaXXePOB) B KAYECTBE BaXTOBbIX pabounx;

- OTCYTCTBUS AOKYMeHTaL MK, Heo6X0AMMON AN1s NpoBeAeHNs paborT;

- OTCYTCTBUSI OTBETCTBEHHOro NpeacTaBUTens HeAponofb3oBaTens, ykasaHHoro B nnade paboT no
UCMNbITAHUIO CKBXUHBbI.

4.10 Mepea Havyanom paboT Mo UCTIbITaHWIO CKBAXXNHbI MPOBOAAT MHCTPYKTaXK BaXThbl C NOBTOPEHWNEM €70
ANS KaXXOoW BHOBb 3acTynatoLlen BaxThl.
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4.11 To pesynbTaTamucnbITaHUs (He3aBUCUMO OT NOMYYEHHON NPU 3TOM UHpOpMaLnn) Ha4arnbLHUK nap-
TUW MO UCMbITAHUIO COCTABNSAET akT O NPOBeAEeHHbIX paboTax Ha CKkBaXuMHe, KOTopbI NoAgnuckiBaloT BypoBoii
macTtep (MacTtep no KanuTanbHOMY PEMOHTY) U NpeacTaBuTenNb Hegpononb3osaTens (npunoxeHue IN). B akte
faeTcs npeABapuUTENbHOE 3aKITio4YeHNE O pe3ynbTaTax UCMbITaHUA.

4.12 OkoH4yaTenbHOE 3aK/oYeHUe No MaTepuanam UCbITaHUs NpoussoauTens paboT BbigaeT Heapo-
nonb3oBaTesito B TpEXAHEBHbIA CPOK NOCe OKOHYaHUs paboT Ha CKBaXKMHE U BO3BpalleHus napTui Ha 6asy
(npunoxexue ).

4.13 [okymeHTauusi No UCMbITAHWUIO CKBaXXWUH NepeaaeTcs Heaponosb3oBaTenem B 6aHK AaHHbIX Ans
AanbHenLwWwero Ncrnosb3oBaHUs MPU reosIorMyeckom U3y4eHnn Heap, NpU peruoHarbHblX reonoro-reousnyec-
KNX nccnenosaHusix U paspaboTke HethTerasoBbiX MECTOPOXAEHWUNA.

5 Bbi6op 06beKkTa ucnbiTaHUA

5.1 Bblbop o6bekTa UCTbITaHNA OCYLLECTBNAET reosiornyeckas cnyxba Hegpononb3oBaTens Ha OCHO-
BaHWK BCen HdopMaLMM No JaHHOMY PErvony, peKoMeHaaLuni No peayrbTaTam reosioro-TeXHONorM4eckmx u
reocusnmyecknx nccneoBaHuin, BEINOMHEHHLIX B NpoLecce BypeHnsa ckBaXuHbI, Mo pe3ynbTaTaMm NnpoBeaeHust
NPOMbICNOBO-reon3ndecknx paboT B OTKPLITOM CTBOME CKBAXXUHbI.

5.2 Kucnbitanuio B npouecce 6ypeHust peKoMeHAyoTCA FOPU3OHTBI, KOTOPbIE OLIEeHMBAIOTCS KaK MPOAYK-
TUBHbI€ UM BO3MOXXHO NPOAYKTUBHbBIE, NO:

- HedbTeraszonposiBNEeHNAM, HabntogaeMbIM Y YCTbs CKBaXKUHbBI MPY LUPKYNsiLMK 6ypoBoro pacteopa;

- HacblWweHuo HedbTblo 06pasLoB pazbypusaeMbix Nopoa (kepHa Unu wama);

- cofepXaHuto yrneBodopoaHbIX ra3os B 6ypoBOM pacTBope (rasokapoTax);

- pesynbTaTam JIIOMUHECLLEHTHOrO GUTYMUHOMOTMYECKOro aHanu3a NPOMbIBOYHOM XXUAKOCTM UMK LnaMa.

K ucnbiTaHnio B npouecce OypeHust 4OMKHBI peKOMeHA0BaTbCA He TONbKO HedhTerazoHachIWeHHbIe
nnacTbl, HO U BOAOHOCHbIE 06 bEKTbI A/151 OLeHKA BOSMOXHOCTM UCNOMb30BaHUA MIacToBbIX BOA NPY 3aBoAHe-
HUW HePTAHBIX 3anexen.

5.3 MnacTbl ¢ pa3nM4HbLIM XapakTepoM HacblleHust (ras, HedTb, Boaa), 0bHapyXeHHbIe BO BCKPLITOM
WHTEpBane, 4OMKHbl UCMbITLIBATLCA C CENEKTUBHBIM pa3obLueHneM KaXaoro nnacra.

5.4 B ckBaxuHax, ob6caxeHHbIX 3KCNyaTaunoHHbIMU KOSTOHHaMK, 06 beKTaMn CCneaoBaHNs C UCTIOSb-
30BaHWeM cryckaeMbIX Ha Tpybax ucnbiTatenei nnacToB ABMAOTCA nepthopupoBaHHbie HTepBansl. B HUX
paGoThl NPOBOAAT CO CrieAyHLLMMA LIENSMM:

- OCBOEHUs1 06 LEKTOB;

- MHTeHcudukaumm Aobblun HedTM NOCPEACTBOM AENPECCUOHHOMO U FrMAPOMMIYIbCHOMO BO3AENCTBUSA
Ha nnacr;

- OLeHKM KayecTBa LleMEeHTUPOBaHNS CKBaXXMHbI;

- NpoBeAeHNs A4NnTeNbHbIX OTOOPOB NNAcTOBOro hntoMaa NyTeMm nycka CKBaXKUHbl B KPaTKOBPEMEHHYHO
akcnnyaTaumio.

6 MogroroBka cTBONa CKBaXXWHbI U HA3€MHOrO O60pyAOBaHVI$I
K npoBegeHUIo UCMNbITAHUA

6.1 MNepea cnyckom UMT HeoBcaxkeHHasi YacTb CTBOMA CKBaXUHBI AOMHKHA BbITh NpopaboTaHa co cko-
pocTblo He Bonee 25 m/4 Ao 32605 4ONOTOM HOMUHAMBHOTO AUaMeTpa N NpombITa B TeYeHWe He MeHee 1,5 Luk-
noB 6GypOBEIM pacTBOPOM C LieNbto NIMKBMAALNM YCTYMOB, PE3KMX Nepexodos, canbHUKOB 1 MpeaoTBpaLleHns
BO3MOXHbIX NOcazok MHCTPYMeHTa npu crycke UMT.

6.2 XapakTepucTukm 6ypoBoro pacTeopa AOKHbI COOTBETCTBOBATL YkadaHHbIM B reos10ro-TexHonoru-
yeckoM Hapsige nobecneuneaTts 6esaBapuiiHoe HaxoxaeHue MMNT Ha 3a6oe B npoLecce UCMbITaHUA CKBAXKUHDI
(He MeHee 3—4 v).

6.3 Ha6ypoBoit HeobxoaMMo MMeTb 3anac pacTBopa COOTBETCTBYIOLLEN MNOTHOCTH B 06beme He MeHee
OByXx 06beMOB ckBaXkMHbIl, 6e3 yyeTa obbema pacTBopa, HaXoAsALWErocs B 3anoIHEHHON 40 YCTbA CKBaXKUHE.
3anac mMaTepuanoB N XUMUYECKUX peareHToB ANa PerynupoBaHns MIOTHOCTU, BOAOOTAAYM, CTATUHECKOro
HanpsHKeHUsi caBMra 1 TMNKOCTM pacTBopa A0/HKEH COOTBETCTBOBATL MNlaHy paboT Ha ucnbiTaHue.

6.4 bypoBoe nogbeMHoe obopyaoBaHWe AOMKHO MMETb AOCTATOYHYHO MPUBOAHYIO MOLWHOCTE ANA
BbINOMHEHUS BCEX TEXHOMOMMYECKMX onepaLmii: cnycka, noabema, BpalleHus U BO3BPaTHO-NOCTYNaTelbHOMo
ABWKEHUSI NIHCTPYMEHTA B CKBaXUHE.

6.5 O6Bsizka BypoBbIX HACOCOB AoKHa obecneunBaTb Nepekayky OypoBoro pacteopa M3 3anacHbiX
eMKOoCTel B AONUBHYIO EMKOCTb 47151 3anonHeHus Tpy6 1 3aTpyBHOro NpocTpaHcTBa ckBaxXuHbl. LiMpkynsaumoH-
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Has cucTema AoMKHa NO3BONSATL BbINOMHATL NOMHYIO OYUCTKY U Aeras3auuto pacTBopa vYepes BU6pocuTo 1 rua-
POLUKITOHBI.

6.6 KonoHHa BypunbHbIX Tpy6 AomkHa BbITb paccunTaHa Ha NPOYHOCTb OT CMATUA U3GBITOUHBIM HapyX-
HbIM AaBrieHueM ¢ koadduumeHToMm K= 1,3 ans ctanbHeIX TpY6 u K= 1,5 Ana Tpy6 ns antoMMHUeBoro cnnaea
(A 16T).

6.7 Mepea cnyckom UMT gormkHbl ObiTh NpoBepeHbl 1 o6ecneveHbl UCNPaBHOCTb CNYCKONOAbEMHOIO
oB6opyaoBaHus (BbILLKM TaneBoin cucTemel, Nebeaku, UHaMKaTopa Beca), CUCTEMbI ruapaBnMYeckon 06BA3KN 1
MPOTUBONOXapHOro 060pyAOBaHUS, OCBELLEHUS, Aerasaunm npuToka, A0NMBa CKBaXWHBI U Hanu4ue perna-
MeHTMpOoBaHHOro 06bema pacTeopa U XMMUYECKNX peareHToB.

JomnxHbl 6bITb NPOBEpeHbl HA COOTBETCTBME 1 LLeNTOCTHOCTL pe3bboBble coeauHeHUA, obecnevnsarowme
Mpu CrycKonoAbEMHbIX onepaLusx repMeTUIHOCTb BypunbHbIX Tpy6 1 HKT.

6.8 BbypoBas cKBaxuHa AOSKHa WMMeTb noAbesgHble nyTw, obecneunsatowme 6ecnpenaTCTBEHHbIN
noavesa K npreMHbIM MocTKam nabopaTtopuum No UCnbITaHWIo NNacToB U TpaHcnopTa no aocTtaske UMT. Pabo-
Yasi nroLwaaKka y ycTbsl CKBaXWHbI, IPUEMHbBIE MOCTKI U NoAXo4bl K HAM A0SMKHBI 6bITb 0cBOBOXAEHLI OT NOCTO-
POHHWX MpPeaMeToB, oyuLleHbl oT BypoBOro pacTBopa, CMasouHbIX MaTepuarnos, cHera, nbaa. CxoaHu
MPUEeMHbIX MOCTKOB AOMKHbLI UMEeTb pebpUCTYio NOBEPXHOCTL UMW MoMepeYHble penkn, npegoTepaliarowme
cKonbXeHue oB6ecnyxuBatoLLero nepcoHana.

6.9 YcTbeBoe 06opyaoBaHMe BKNOHaET MPOTUBOBLIGPOCOBOE 060pyAOBaHUE U cneumanbHoe yCTbeBoe
obopyaoBaHue Ans nposeaeHUs paboT ¢ ucnelTaTenem nNnacTos.

MpoTueoBLIGpOCOBOE 060PYAOBaHMNE COCTOUT U3 NPEBEHTOPOB Pa3NUYHOro TUNa (NNaLweYHbIX, YHUBep-
canbHbIX, BpaLlaloLWmMXCsi) C MeXaHU3Mammn ANCTaHLMOHHOIO 1 pyYHOro yrpasneHnsa, cucTeMel Tpybonposoaos
06BA3KN C 3aBWKKAMN N KPAHAMU BbICOKOTO AaBMNeHUs.

6.10 YcTbeBoe 060opyaoBaHue 4omkHO obecneynBarts:

- BBICTPYIO U HageXHY repMeTU3aLnio YCTbsl CKBaXKMHBI MPU CNyLIEeHHOM B CKBaXWHY GypuribHoM
WNHCTPYMeHTe 1 6e3 Hero;

- paspagKy CKBaXKUHbI MPK MOBbILLEHNN AaBMNeHWA NyTem cTpasnuBaHua pnonaa yepes BblkuaHble Tpy-
60npoBOoAbI NPY 3aKPbIThIX MPEBEHTOpaXx;

- 3aMeHy rasvpoBaHHON NNacTOBON XNAKOCTU B CKBAXUHE NPAMOI U 06paTHON LUPKyNsALMeit Ha NpoMbI-
BOYHYIO XKUAKOCTb C COOTBETCTBYOLMMU MapamMeTpamu;

- KOHTPOMb AaBreHUsi B CKBaXK1HE NPU 3aKpbITbIX PeBeHTopax;

- OTBOA rasa vnv nnacToBow XXUAKOCTU Ha 6e3onacHoe pacCTOsIHUE OT YCTbsl CKBaXKUHBI;

- OBWXeHWe MHCTPYMEeHTa B CKBaXUHe NPy repMeTU3MpoBaHHOM YCTbe.

6.11 Cxema 0OBA3KMN YCTbsl CKBaXKWUHBLI U TUMN NPEBEHTOPa AOSPKHbI COOTBETCTBOBAaTb TpeBGoBaHUAM,
npeaycMOTPEHHbLIM B TEXHNYECKOM NPOEKTE U reonoro-TeXHNYEeCKoM Hapsiie Ha CTPOUTENLCTBO CKBaXUHBI.

BbikuaHble Tpy6onpoBoALl OT NPEBEHTOPOB HANPABISAIOT NO NPSMOA IMHUA B MPOTUBOMNONOXHBIE CTOPO-
Hbl, 060pPYAYIOT pesepBHON U paboyei 3aaBKKaM1 BbICOKOTO AaBMneHus1, a MeXay HUMU yCTaHaBNBaOT MaHO-
MeTp C NpeaenbHbIM AasneHnem Ha 50 % Bbilwe 0XXuaaeMoro.

6.12 CneumnanbHoe ycTbeBoe obopyfqoBaHue — yCTbeBasi FoflIoBKa HEMOABWKHOTO (MW BEPTIIHOXKHOIO)
TMNa UNnu LeMeHTUPOBOYHAA roNoBKa — CBUHYMBAETCA € BepxHel BypunbHoil Tpyboit. Monoska ¢ NOMoLLbo
rMBKNX LIAPHUPOB-YrONbHUKOB coeanHSIeTCsl BbICTPOCLEMHBIMU raikamy ¢ MeTannmM4eckuM MaHUhoNbLAOM,
KOTOPbIV AOMKEH BbITb )KECTKO 3aKpensieH onopamu ¢ aneMmeHTamy 6ypoBoi yCTaHOBKW BO U3bexaHne Bubpa-
uun TpyGonpoeoaa B npoLiecce UCNbITaHUsA Nnacra.

AnameTp BbIKMAHON NUHUN (MaHUdOMbAA) AOMKEH COOTBETCTBOBATL AMaMeTPY CTBOMA YCTLEBOMW MON0B-
K1 1 gnameTpy Bblikuaa npeBeHTopa.

6.13 JononHutenbHbIN TPY6oNpoBoa OT KPECTOBUHLI BLIBOAAT U3-MoA nosia 6ypoBoit yCTaHOBKM U 3aKaH-
4YUBaKOT BBICTPOCHLEMHBIM COEAUHEHUEM, KOTOPOE 3aKPLITO 3arnyLUKo B npoLiecce 6ypeHuns ckaxuHbl. Kpec-
ToBUHa 06BA3aHa 3a4BUKKaMU BbICOKOTO 1aBMeHUst, NepeKpbiBaoLLMMM MOTOK XMAKOCTU B AONOMHUTESNbHLIN
Tpy6onposoa AnA 0TBOAA NOCTYNaOLWEen XKMAKOCTU U3 NNacTa B cneluarnbHy eMKOCTb. [nuHa Tpy6onposoaa
Ana 0TBOAA XUAKOCTU B He(PTAHBIX CKBaXKMHAX AoMkHa BbiTb He MeHee 30 M, ANs rasoBbIX U pasBegoqHbIX
CKBaXXWH — He MeHee 100 m.

6.14 BHauvane cnycka UMT B ckBaXknHy YCTbEBYI0 rONOBKY C MaHN(ONbAOM ONPECCOBLIBAIOT C NOMOLLbIO
LeMeHTUPOBOYHOIO arperarta Ha nonyTopakpaTHoe AasneHne No CpaBHEHUIO C 0XXuaaeMbIM NnacToBbIM. MNoc-
ne onpeccoBku rbkoro MaHugonbaa 3aaBWKKM Ha GOKOBLIX OTBOAAX MPeBeHTopa A0MKHbI GbiTh 3aKpbIThl,
OTKPBIBAIOT KpaH Ha YCTLEBOW ronoske U Ha 6noke 3aaBukeK ANA KOHTPOS NPUTOKA XUAKOCTU U3 NnacTa no
BbIXOAY BO3AyXa U3 WaHra, onyweHHoro nof yposeHb BOAbl B €MKOCTb.

6.15 MNpumeHseMble cxembl 06BA3KM AOMKHBI BbITb COrnacosaHbl AMst KOHKPETHOM NNoLWwaau ¢ ynonHo-
MOYEHHBLIMW OpraHamu UCNONHUTENLHOM BMacTU.
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7 BbiGOp M NOAroTOBKa UCNbITaTeNbHOro 060pyA0BaHUA

7.1 Komnnekcbl UMT 1 ux KOMNOHOBKW NOAGUPALOT B 3aBUCUMOCTU OT criefytoLmx hakTopos:
- YCIIOBUIA M PEXUMHBIX 3a4ay, yKa3aHHbIX B NnaHe pabor;
OnameTpa U rny6buHbl CKBaXXUHbI;
UCMbITAHWU B OTKPLITOM CTBOME N 06cagHoON KONOHHE;
onopbl Ha 3aboi unn ynopa Ha CTEHKN CKBaXWHDI;
ncnbiTaHUs ¢ OAHUM NaKepoM UMK € CenNeKTUBHLIM pa3obLieHneM, B 0AHOLMKITOBOM UM MHOTOLIMKNO-
BOM pexxume Bbi30Ba NpuTokKa cronaa.
B nonHyto komnoHosky komnnekca UMT «CHWU3y-BBEpX» BXOAAT:
OMNOpPHBIN BaLuMak Unu SIKopb;
TONICTOCTEHHBI NAaTPYBOK C MaHOMETPOM W YPaBHUTENbHBIM YCTPONCTBOM;
HWKHUIA Nakep;
GunbTp;
naTtpybok c MaHOMETPOM;
BEpPXHUI Nakep;
©e3onacHbIA 3aMOK;
npo600TOOPHUK;
rMApaBIMYECcKUii Sice;
naTtpyboK ¢ MaHOMETPOM;
ncnelTaTenb NNacToB;
3amnopHbIN KnanaH;
KoMneHcaTop;
LMPKYNSLWOHHEIRA KIlanaH Ui CAIBHOM KnanaH;

- BypunbHble (HACOCHO-KOMMPECCOpPHbIE) TPYGbI;

- ycTbeBasi rofioska.

KoHCTpYKTUBHBIE 0COBEHHOCTU KOMMMEKCOB ONMUCaHbI B COOTBETCTBYIOLMX PYKOBOACTBAX MO 3KCNNyaTa-
uun.

7.2 MoaroTtosky komnnekcos UMT npoBoasaT Ha 6a3e Npou3BOACTBEHHOrO 06CNyX1BaHUA NpoU3BoAUTE-
ns paboT c cobnogeHneM TpeboBaHNA, U3NOXKEHHBIX B TEXHUHECKNX ONMUCAHUAX U PYKOBOACTBAX MO 3KCnyara-
umm ANT.

7.3 KomnoHoBka UMT gomkHa obazaTenbHO BKAYATE LMPKYNSLMOHHBIA KnanaH, obecnevnsatowmin
BOCCTaHOBMEHMNe LnpKysLmMmn 6ypoBoro pacteopa B Nlo60i MOMEHT onepaLum No UCNbITaHWUI0 CKBaXKUHBI.

KomnoHoBka UMT gomkHa uMeTb cocTaBHble YacTu (y3nbl), obecnevnsaowme ABOMHOE NepekpbITue
nputoka dnonga us nnacra (knanad UMT v 3anopHeIi knanaw).

7.4 CKBaXWHHble MaHOMeTpbl rOTOBAT K paboTe cornacHo pykKoBOACTBY MO 3KCnayaTauuu npubopos.
KonnuecTtBo rny6uHHbBIX MAHOMETPOB U MecTa UX yCcTaHOBKM B komnoHoske UMT BeIBUpatoT cornacHo NpuHs-
TOW TEXHOMOrM4ecKoln cxeme UCNbITaHUA 06 LEKTOB.

8 MNpoBeaeHe TeXHONOrMYECKOM ONnepaLum No UCNbITaHUIO CKBAXUHbI
npuéopamm Ha Tpy6ax

8.1 TexHomnornmyeckyro onepaLmio no UCNbiTAHUIO CKBAXXMHBI NPOBOAAT B COOTBETCTBWM C Nf1aHOM paboT n
TexHornornyeckon nHctpykumen [1]. MpoAaomKMTENbEHOCTL UCNBITAHUA B OTKPLITOM CTBOJSIE NMaHUPYeTCA C yye-
TOM BpeMeHn 6esonacHoro npebbiBaHNA UCTbITaTENBHONO MHCTPYMEHTa Ha 3a60e CKBaXKUHbI.

TexHonornyeckme cxeMbl npegycmaTpuBaoT 04HO-, ABYX- U MHOFOLMKNOBLIEe 0TOOPLI NIacToBOro cion-
Aa 13 nnacTa u 3aKpbITUS CKBaXXUHbI ANA perncTpaumMmi BOCCTaHOBMEHUA NNACTOBOIO AaBneHus!.

8.2 PexuvMbl UcnblTaHUA yCTaHaBNMBaET reonornyeckas cnyxba Heapononb3oBaTers, CornacoBbiBaeT
C nponssoauTenem paboT 1 chukcupyeT B NraHe paboT No UCTILITaHUIO.

B 3aBucumMocTu oT hakTndeckoro NposiBneHUs niacta B XoAe UCNbITaHUSA (MHTEHCUBHBIN NPUTOK UIn
OTCYTCTBUE BUAMMOrO NPOSIBIIeHNUA NNacTa) HauanbHUKY NapTum (0TpsAa) No UCNIbITaHUL paspellaeTcs UsMe-
HSITb BPeMsi OTKPbITbIX M 3aKpbITbIX NEPMUOAOB MO COrMacoBaHWUIO C NpeAcTaBUTeNeM Hepononb3oBaTtens, npu-
CYTCTBYIOLLUMM Ha CKBaXKUHE.

O6wan NpoaoMKUTENBLHOCTE OTKPLITLIX MepUoaoB UCCeAoBaHUA A0SkHA obecneunBaTtb NonydYeHue
nnacroBoro cnonga B o6beme, 4OCTaTOUHOM ANsl 0AHO3HAYHON OLIEHKWN HACHILLIEHHOCTU KOMeKTopa, peruc-
Tpauuu ka4ecTBEHHbIX KpUMBLIX MPUTOKA U BOCCTAHOBNEHWE AaBNeHUs.
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8.3 Mpu ucnbiTaHuK cnabonpoHULIAEMbIX MITACTOB C LieNblo TOYHOrO yYeTa NoATOKOB CKBaXKUHHOMN Xuna-
KOCTW B TPYObI U3-32 YACTUYHON HEFrePMETUYHOCTU BYPUNBHBIX MU HACOCHO-KOMMPECCOPHLIX TPYD U OLeHKM
cocTasa NNacTOBOWM XUAKOCTU HEOBX0AMMO NPUMEHSATL 40 U NOChe Bbi3oBa NpUTOKa Npubop Tuna ramma-nnoT-
Homepa.

Bo Bpemsi Bcero ucnbitaHus Heo0Xo04MMO HeNpPepbIBHO KOHTPONNPOBaTL YPOBEHb XKUAKOCTH B 3aTPyOHOM
NpPoOCTpaHCTBE.

8.4 lMpu akTMBHOM NPOSIBIIEHUU MI1acTa foMyckaeTcsa KpaTKoBpeMeHHbI nepenvs bydepHoi xxuakocTu
yepes yCTbeByH0 06BA3KY AN NOcneyoLeii OLIeHKU BO3MOXHOCTEN NnacTa.

9 KoHTponb paboTbl UCNbLITAaTENLHOrO MHCTPYMEHTa M OLieHKa KauecTBa
BbINOJIHEHHOrO UCN bITAHUSA

9.1 Mpwu cnycke UMT HeobxoaANMO HeNpPepbIBHO KOHTPONMPOBATb MOSIOXKEHUE YPOBHS XXUAKOCTU B KOfb-
LueBom npoctpaHcTBe. CkBaXuHa Bceraa AorkHa bbiTb 3anornHeHa Ao yCTbs.

9.2 MMpu cnycke UMT Heo6xoaMMo Nepuoanyeckun OCYLLIECTBIISITb KOHTPOITb FePMETUYHOCTM CyCKaeMo-
ro Komnekca rno 4ericTBYIOLLMM HOPMATUBHBIM JOKYMEHTaM.

9.3 HeobxoaMMo HenpepbIBHO KOHTPONMPOBATb BCE OCEBbIE HArpy3Kkun Npu cnycke u nogbeme obopyao-
BaHUs 1 OCYLLIECTBIEHUM TEXHOMOrMYeCKMX onepawui ¢ 3abonHbIMU KnanaHamu.

9.4 TMocne oTkpbiTUs knanaHa UMT cnegyeT NpoBepUTb YPOBEHb XXMOKOCTU B 3aTPyOHOM NpocTpaHCTBe.
BricTpoe nageHne ypoBHs ykasblBaeT Ha HapyLUeHWe repMeTUYHOCTU NakepoBku. B aTom cnyyae Heobxoammo
6bicTpo npunogHaTb UIMT 1 3akpbITb BNYCKHO KranaH, BOCCTaHOBUTL YPOBEHb B 3aTpy6HOM NpocTpaHCTBE 1
MOBTOPHO MONbITATLCA YCTAHOBUTB Nakep, ysenu4uue Harpy3sky Ha 20 % — 30 %.

Ecnv noBTOpHas NonbITka yCTaHOBUTL NaKep OKaXeTCsl HeyAauHOM, HYXXHO MOAHSTb UHCTPYMEHT U3 CkBa-
XXWMHbI U UISMEHUTb €ro KOMMOHOBKY M ANNHY XBocToBUKa. KomnoHosku UTMT ¢ sikopem nossonstot 6onee onepa-
TUBHO peluaTb 3Ty 3agayy.

9.5 B cny4ae npuTtoka rasa, HedT UK NAACTOBOW XUAKOCTU C BEICOKUM COAEpXXaHWeM rasa cneayet
NpUHATL Mepbl, obecnevnBatome 6e3onacHocTb paboT:

- 3aKpbITb 3aMOPHBIN KNanax;

- CHATb MNakep ¢ MecTa yCTaHOBKMW;

- BbbKOaTb BpeMs 4o NOMHOro NpekpalleHus BbixoAa Bo3ayxa ua Tpyo;

- OTKPbITb LUPKYMALMOHHBIA KnanaH 1 o6paTHOW MPOMBIBKOWM BLITECHUTL MIACTOBYHO XUAKOCTb U3 TPy B
BbIHECEHHY!IO 3a Npeaesibl 6ypoBoi EMKOCTb € cobnogeHnem TpebGoBaHWIA No NpeaynpexaeHuto noxapa, usme-
PUTb 06 BEM XMOKOCTW, NOCTYNMBLUEN U3 NacTa B TPYObI, 0ToBpaTh NPobbl XKNAKOCTU AN XUMUYECKOTO aHanumsa;

- BO BPEMsi LUPKYNsiLn BbIPOBHATL NapameTphbl XuakocTu B Tpy6ax 1 3aTpybHOM NpOCTpaHCTBE;

- obecneyvnTb NoAbEM NHCTPYMEHTA CO CKOPOCTbLIO, NMPpeaoTBpaLLatoLLe i BEI3OB NPUTOKA U3 MITacTa;

- NpUNoABbEME UHCTPYMeHTa HeoBXxoAUMO HenpepbIBHO A0NMUBATL 3aTPyBGHOE NPOCTPAHCTBO CKBAXKMHDI.

9.6 Ha ocHoBaHUK ncxoaHbIX AaHHbIX 0 NpoBedeHun paboT ¢ UMT B ckBaxkuHe, NonyyYeHHoN nHdopMa-
LMW O HANWYMA MU OTCYTCTBUM NPUTOKA B MPOLECCe UCMbITAHUSA U aHann3a guarpamm riybuHHbIX MaHOMeTpPOoB
MPOBOAST OnepaTUBHYIO OLLEHKY KauecTBa TEXHONOrMYECKMX onepaLnii No UCnbiTaHuo obbekTa:

- WCnbITaHME TEeXHNYEeCKN KayeCcTBEHHOe (3aBepLUeHHOe), eciniv OHO NpoBeadeHo Be3 aBapuin 1 OCNOXHe-
HWIA 1 pelleHa NocTaBeHHas 3aaaya;

- WCnbITAHME TEXHUYECKU HeKavyeCTBEHHOe (He3aBepLUEHHOe), eCrv MPW ero BbiNonHeHn Habnoganmcs
nocaaku, 3aTsHKKU MHCTPYMeEHTa, MOoBbILWEeHHOe LWiaMoHakonneHne Ha 3aboe, YacTuiHas HerepMeTUYHOCTb
6ypunbHbIX TPY6, NornolueHue 6ypoBoro pactsopa, oTkas 6ypoBbIX MexaH3MoB 1 y3nos UMT, a Takke oTnu-
Ynsi pakTUYECKMX MapamMeTpoB peXnma oT 3anaHUPOBaHHbLIX U HapYLUEHWS TEXHNYECKUX YCIoBUI 1 TpeboBa-
HWI1 NpaBui 6€30MacHOCTM 1 OXpaHbl OKpYXKatoLein cpeabl.

9.7 NUcnbiTaHne obbekTa OIMKHO CYUTATLCS KAaYeCTBEHHBIM U 3aBEPLUEHHbIM, €CMA ObINN BLIMOHEHbI
crnegylowne ycnosus:

- BTpybax nogHsTa NnacToBas XXUakocTb, oTobpaHa repmeTudHasi npoba XuakocTtu;

- Haguarpammax MaHOMeTpPOB, yCTaHOBMNEHHbIX Nod unbTpoM, B ounbtpe nB Tpybax Hag UMT, umetoT-
CA YeTKMEe NMUHUK 3anncu HyNeBoW MMHUK, KPUBO MPUTOKA U KPUBOW BOCCTAHOBIEHWS AaBIEeHNS;

- Ha guarpaMMax MaHOMETPOB, YCTaHOBIEHHEIX B Tpybax Hag UMT, ogHo3Ha4YHO oLeHMBaeTCs repme-
TUYHOCTb BYypUnbHBbIX TPY6, HKT nyanos UMT;

- Haguarpammax MaHOMeTpPOB, yCTaHOBMEHHbIX Nog dunbTpoM, B hUnbTPE 1B YCTPONCTBE AN n3mMepe-
HURA 3aTPyBHOro AaBneHus:, 3acMKCUPOBaHbI repMeTUYHas NakepoBka, oTKpbITUeE knanaHa UMT, sakpeiTve 3MK
1 NOCTOSIHHOE AaBreHue B 3aTpybHOM NPOCTpaHCTBe.
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9.8 Mpu 04HO3HAYHOM YCTaHOBNEHUN NPUTOKA NacToBOro hrronaa B NpoLecce UCTbITaHUs NpusHaka-
MW AN OLLEHKM BO3MOXHOCTEN NnacTa sBNATcs 06beM nNputoka 1 ero MUHTEHCUBHOCTb, hopma gnarpaMmmbl
KPVBOW NPUTOKa M BOCCTaHOBNEHMSA 3260MHOro fasneHus (BblINyKNoCTb, KpUBU3HA NIMHAW U HAanM4mne Nonororo
KoHeuvHoro yyacTka KB[).

9.9 Mpun OTCYTCTBUN OYEBUAHBIX NPUIHAKOB NPUTOKA KPUTEPUEM 3aBEPLLUEHHOCTU UCMbITAaHUA MOXEeT
CNYXWUTb Hanuyue KayecTBEHHbIX AnarpamMmm CKBaXKMHHBLIX MaHOMETPOB, Ha KOTOPbLIX 3aperncTpupoBaH npo-
Lecc ncnbiTaHus obbekTa.

10 UcnbiTaHWe NnacToB NpuéopamMu Ha Kabene

10.1 UcnbiTaHus nnactos npubopamum Ha kabene BkoYaloT ABe onepaLmu:

- rMapoanHaMUYECcKMiA KapoTax — U3MepeHue NacToBOro U rMapocTaTUYecKoro AasneHuns u nocneay-
oMM pacyeT ko3 pULMEHTOB rMAPONPOBOAHOCTM MOPOA B TOUKAX USMEPEHUS;

- onpo6oBaHMe NNacToB — OTOOP M MOAbEM repMeTU3NPOBaHHbIX NP6 NNacToBbIX hoMa0B.

McnbiTaHMs BBIMOMHAT C MOMOLLLIO OHOW 1 TOW e annapaTtyphbl, CoAepXallen CKBaXKUHHBIA Npubop v
Ha3eMHbIV NynbT yrpasneHus.

CKBaXWHHbIA NpUOOP BbINOMHSET crieqytolime onepauum:

- U3OMALMIO UCCreQyeMOoro yyacTka CTBOMa CKBaXKMHbI MyTeM MpUKaTUA K CTEHKE repMeTU3npytoLLero
pesnHoBOro balumaka;

- BbI30B NPUTOKa XXNOKOCTW 1 rasa 13 KonnekTopa 3a cHeT nepenaja AasneHns Mexay niacToM 1 eMKoc-
Tbio NpUbopa;

- n3MepeHue gaBneHus B NonocTy cToka npnbopa;

- repMeTu13aLmio M No4beM Ha MOBEPXHOCTL 0TOOpaHHOW NPoobbI.

Mpubop gomkeH cogepxaTb B3auMo3aMeHsieMble y3ribl onpoboBaHMs 1 NCMbITaHWS, @ Takke 0T OAHOro
[0 Tpex 6annoHoB, EMKOCTbI0 6 AM3 KaxabIN, AN yTUAMsaLmmn npobsl (MPpo6ocBopHUK). CMEHHBIMM ABASIOTCS
OaTyuK JaBneHus, KOTopkI NoadbupatoT Ha NpeaenbHY BEMMYMHY OXMAAeMOro AaBleHUs B CKBaXKUHE, U rep-
MEeTUINPYOLWMNIA Balumak ABYX TUNOPa3MepoB Afs CKBaXKMH pasnuyHOro guameTpa.

10.2 UcnbiTaHua nposogaT nocne komnnekca M’MPC ans ncknioyeHns HeoAHO3HAYHOM reosiormyeckomn
WHTepnpeTaumm gaHHbIX komnnekca M’MPC B nnactax ¢ HU3KuMKU pUNbTPaLUOHHO-EMKOCTHBIMU CBOUCTBaMU
Ans onpegeneHnsa MexXMdNIonaHbIX KOHTaKTOB M N1acTOBLIX AaBNEHUA B NPOAYKTUBHBIX NnacTax.

10.3 BnaronpusiTHble yCroBus AN NpoBeASHUS UCNbITaHWUI CyLLECTBYHOT B BepTUKanbHbIX U criaboHak-
MOHHBIX CKBaXKMHax AnameTpom oT 146 ao 280 mm npu Temnepatype Ao 120 °C u gasneHuun oT 8,5 oo 80 MMa
MPOTUB NIIACTOB C TOHKOMN MMNHUCTON KOPKOM U MOCTOAHHBIM ANaMETPOM CKBaXKUHI.

10.4 VcnbiTaHWA HE NPOBOAAT B rOPU3OHTASbHBIX U HAKMOHHBIX (C HaknoHOM 6onee 40°) ckBaXKuHax, a
Takke B UHTepBanax cTBofa, NpenATCTBYIOWNX NIOTHOMY NpuneraHnio 6almaka K CTeHke CKBaXKUHbI Berea-
cTBMe 06pa3oBaHUA TONCTbIX MMUHUCTBIX UMW LWNAMOBLIX KOPOK, BOMTHUCTON NOBEPXHOCTU U TPELLUMHOBATOCTU
CTE@HOK CKBaXXWHBI.

10.5 BbiGop UHTepBanoB 1 rnyGuH UCNbITaHWI 32aBUCUT OT pellaeMblX reonornyecknx 3agay u ocobeH-
HOCTEl CTPOEHUA reoniorM4eckoro obbvekTa:

- Ana sblaeneHuns konnektopos metogom FAK nccneaytot Bece NpeanonaraemMblid KOSIIEKTop OT NoA0-
LWBbLI A0 KpoBnK ¢ warom ot 0,2 Ao 1,0 M B 3aBUCUMOCTU OT €ro TonwuHbl. Konnekropbl BbIAENSIOT MO HANUYUIO
NMPUTOKOB U3 UCCNEA0BaHHBIX Y4acTKOB NNacTa;

- NS yCTaHOBNEHWUSA FPaHUYHbIX 3HaYeHUI reorsnyeckmx napameTpoB, HeoHBXoAUMBIX 4151 BblAeNeHUs]
KONNEKTOPOB NO KOMUYECTBEHHBIM KPUTEPUSM, B UHTEPBAS UCTILITAHNIA BKKOYAIOT yH4aCTKU MIlacTa, Xapakrepu-
syowmnecs pasnnyaHeiMu reonanyeckuMm xapakTepucTuKkaMmin, B TOM YUChe 3aBe40MO HernpoHULiaeMble yyac-
TKW, U NPOBOAAT UX UCMbITAHUA U3 pacHeTa He MeHee Tpex Tovek Ha ydacTok. ConocTaBnsAs xapakTepucTuku
MTMPC ¢ pesynbTaTamu UCNbITaHWI, YCTaHABANBAIOT rPaHNYHbIE 3HAYeHUA reoPn3nYecKUX napaMmeTpos;

- U3MepeHUs NNacToBoro AaBfeHNA NPU HaNUYUU 30H aHOManbHO BLICOKOrO UMW aHOMarbHO HUSKOro
NNacToBOro A4asneHna B OAHOBPEMEHHO 3KCNyaTUPyeMbIX MHOTONMACTOBLIX 3aeXax, Mpyu HepaBHOMEPHON
BbIpaboTKe 3anacoB ¢ NPUMEeHEHNEM CUCTEM 3aBOAHEHUA U NPOopbLIBaX HarHeTaeMbIX BOA, BLINOMHAT B Npeae-
nax Bcex NPoHULaeMblX UHTEpBanos NocneaoBaTeNbHO CHA3Y BBEPX.

10.6 [inA oueHKM XapakTepa HacbIWEeHHOCTU KONNEKTOPOB TOMNWUHON Gonee YeTbipex MeTpoB nnact
nccrnieaytoT nepsoHadansHo B pexxume MK ¢ warom 0,5—1,0 M 0T NOAOLWBbLI K KPOBIE.

Hanee cpean nccnepoBaHHbIX y4acTKOB BbIGUPaloT Hanbornee nNpoHuLaeMsble, No 04HOMY B NOAOLWIBEH-
HOW, KPOBENbLHON N LLEHTPaNbHOM YacTax nnacTa.

Mocne aToro B pexume OMNK ncnbITbiBaOT y4acToK B NOAOLBEHHOW YacTu nnacrta. Ecnv ns Hero nonyde-
Ha npob6a HecbTn UnNK rasa 6e3 NPU3HaKOB NNACTOBOW BOAbI, TO MMACT CHUTAIOT NPOAYKTUBHBLIM.
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Mpw Hanuuun B Npobe NNacToBoi BOALI NOCNEAYIOLWMM CNYCKOM ONpobyoT KPOBENbHYO YacTb NnacTa.
Ecnu npun aTom 6ygeT yCTaHOBIEHO Hanu4une NnacToBol BOAbI, TO NAACT cYUTaOT BOAOHOCHBIM. Ecnu B kpo-
BeJIbHOWM YacTu nracrta nony4eHbl HeTb UNN a3, a B NOAOLWBEHHOW — BOAA, TO Nocneayowmmm onpobosaHu-
AAIMU B NepexoHOI 30He YTOHHAIOT MONoXeHne MexXhnioMaHoro KoHTakTa.

Mpu onpeaeneHn mexdIloUMAHOro KOHTakTa NepBoHaYasnbHO YCTaHaBAMBAKOT ero NofoXKeHne no gaH-
HelM TUPC unn ¢ ncnonssosaHuem Apyro nHdopmaumm (Hanpumep no rmncomeTprudeckomy NONOXKEHUIO KOH-
TakTa 1 kpoBnu nnacta). MNepBasa Touka UCNbITAHWUA AOSMKHA COOTBETCTBOBATbL rMybuHe npegnonaraeMmoro
koHTakTa. Ecnu nonyyeHa npoba HedTH unu rasa, To cnegytowyto Touky OMNMK HamevaloT Ha 2 M HUXe; ecnn B
npobe NpucyTCcTBYET BOAA, TO Ha 2 M Bbiwe. Ecnv B HOBOW ToUke UCNbITaHUA cmeHa cnovaa He HabnogaeTces,
TO NpoLedypy NOBTOPSIOT CHOBA C UHTEPBAIOM 2 M 40 CMeHbl chntonaa unn 4o NonyveHUa cmecu Boabl U yrie-
Bogopodo.. OnpegeneHune NonoXeHNst KOHTaKTa, Korga paccTosaHue Mexay y4acTkamuy ¢ pasHbiM XapakTepom
HacblLEeHHOCTN cocTaBnsieT MeHee 2 M, NPOBOAAT NocneaylowmMn onpo6oBaHUAMU CHU3Y BBEPX C LUIAroM
0,5 M go NepBoro nosiefieHus! B npobe yrnesoaopoaos.

OnpepgeneHne NpoHULAEMOCTU B ToYKax nnacta, uccnegosaHHbix Metogom MAK, ocyulectenaioT no
3aperncTpupoBaHHbLIM KpPYMBLIM AaBneHus. Ecnu no pesynbTatam uccneaoBaHUin M3BMEHEeHUs OaBREHUSA He
3aperncTpupoBaHbl, y4acToK cuuTaeTcs HenpoHuuaembiM. Mpu oTCyTCTBUM CBEAEHUI O BA3KOCTU hntonaa
BbIUMCNAOT MapaMeTp NoABUKHOCTU hnionaa B nnacre.

10.7 TMepBuUHy0o kanMbpoBKy nNpeobpasoBaTenei AaBNeHUs NPOBOAUT U3rOTOBUTENb annapaTypbl ¢
MOMOLLIO aTTECTOBaHHBLIX U3MepUTeNbHLIX NPBopoB B TepMobapokamepe Npu 3agaHHbIX TepmMobapuyecknx
peXxMmax.

Meprognyeckyto kanMbpoBKy MPOBOAAT KaXKable ABa roga ¢ NOMOLLBIO TeX e TEXHUYECKNX CpeacTB.

MoneBsyto kanMbpoBKy AaTuunka AaBneHUs He NpoeoaaT. OpUeHTUPOBOUHO paboTOCNOCOBHOCTL AaTUMKa
MPOBEPSIOT NO U3MEPEHHBIM B CKBXXUHE 3HaYEHUAM rMAPOCTaTUHMECKOro AaBNEHUS.

10.8 MogroToBuUTENbHBLIE PAabOTHI K UCCNEA0BaHUAM NPOBOAAT B CTALMOHAPHBIX YCNOBUAX B 3aKPLITOM
nomeLleHun, npucnocobneHHom ana paboT ¢ roptoye-cMasovHbIMU MaTepuanamu.

Mepea BbIE3AOM Ha CKBaXMHY NPOBOAAT pa3bopky npnbopa U NpoBepky ero y3noe 1 geTanen Ans BbisB-
NeHNs BO3MOXHBIX MexaHW4eckux noBpexaeHunii u ceoboaHoro nepemellieH1sa NOABWKHBLIX AeTanen. Mpose-
peHHble geTanuv NoAroTaBAMBaloT K c6opke cornacHo pykoBOACTBY MO aKcnyaTauumn npubopa u TeXHUYECKON
UHCTPYKUWUN [2].

Mpu cbopke NPUMEHSIIOT KOMMMEKTbI CMEHHBIX AeTanei, CooTBeTCTByoLWMe rnybuHe n guameTpy ckea-
XWHbI, rae 6yayT NpoBoAUMTLCA paboThl: Ansi ckBaxuH agnameTpoM 6onee 190 mm peanHoBbI balumak npubopa
nMeeT pagunyc KpMBU3HbI NULLEBO NoBepxHocTU 100 MM, NS CKBaXKMH MEHbLLIEro AnameTpa — 75 Mm.

MpoBepky paboTel Npubopa NPOBOASAT Ha CTeHAE NMyTeM BKIOYEHUS dNeKTpoaBUraTensl Ha oTKpbiTUe
NPWXUMHOW Nansl 4o cpabaTbiBaHUS KOHLLEBOIrO BhIKITIoYaTens.

10.9 Onsa obecneyeHuns 4OCTOBEPHOCTU U KaYecTBa MaTepMarioB UCMbITAHUIA B CKBaXKMHE NPOBOAST B
0b6s3aTenbHOM Nopsiake NepeyncrieHHbIe HUXKE pernaMeHTHble paboTbl.

10.9.1 PerncTpaumio Hynb-cUrHana v craHgapT-curHana npoBOASAT, UCNONb3Ys 3TanoHHbIA pe3nucTop
nynbTa NUTaHUs 1 N3MePEHUsT, MPU KaXKA0M criycke Npubopa B CKBaXKUHY Npy pacnonoxeHu kabenbsHoro Hako-
HeYHVKa Ha ypoBHe cToria poTopa. lNpoaomKUTenbHOCTb perncTpaLm Kaxaoro curHana — 5c.

KoHTpornb nonsapHOCT curHana ¢ gatyvka gasneHus NpoBoAaT TONbKO Npy NepBomM cnycke npubopa.

10.9.2 Ecnv nokasaHus AaT4ynka yBenMunBaoTCA ¢ riybuHomn, To cnyck npubopa B CKBaxKUHY NpoAosiKa-
toT. Mpu ymeHbLUEHUM NokasaHWi Npubop NOAHUMAKT A0 YPOBHSI CTOMA poTOpa, MEHSAIOT MECTamun BXOAbI
N3MepUTENbHbLIX XXM AaT4ynka AaBMEeHUs Ha NynbTe, PErMCTPUPYIOT HYMb- U CTaHAapT-cUrHarnbl, nocre 4yero
NPOBOAST cnyck Npnbopa B UHTEpBar UCTILITaHUIA.

Bribop nccnegyembix Todek, ouepeqHOCTb NPOBeAEHUs1 UccnefoBaHWi U TEXHOMOMMI0 NepecTaHOBKM
npubopa ¢ 0gHON TOYUKW Ha APYTYI0 BBIMOJHSIIOT cornacHo TpeboBaHusam 9.5. [inarpammbl faBneHUs Ha Kaxkaon
TOUKe UCCIeA0BaHNs PErMCTPUPYIOT OTAENbHBIMU hannamu.

10.9.3 HenocpeactBeHHO nocrne nogbema npnbopa Ha MNOBEPXHOCTb NPOBOAAT OT6OP U M3MepeHue
npob chnonaos.

10.9.3.1 O6bem razoBO34YLUIHON CMEeCcW, He NPEBLILIAIOWIMA HECKOMbKUX KyOU4eckux AeuumeTpos,
onpeaensioT BbITECHEHUEM BOAbI U3 MEPHON EMKOCTW cneuuanbHoro razocbopHuka, a npu 6onbLmMX Konuyec-
TBax CMeCcu — MeTOA0M CHUXKEHUS AaBNEeHus!.

10.9.3.2 Ecnu raza otobpaHo MHOro U AaBfneHne 3a O4HO U3MepeHUe CHWXKaeTCsl He3HauUTeNnbHo (B
npegenax norpeLHocTun), To U3MepeHne AaBneHns NOBTOpsoT 2—3 pasa, 06 beM BbINyLLIEHHOrO ra3a CyMMu-
pYIOT, NCMOMb3YSA A8 pacyeTa HayanbHoe (40 BbiNycka rasa) u KoHevHoe (nocne AByX-, TPeXKpaTHOro Bbinycka
rasa) saHaueHunsl 4aBreHus.

10.9.3.3 lMpobkl razoBo3ayLLHON cMecu 0TOUpatoT B nepeBepHyThie BYThINKA ¢ BOASHBIM 3aTBOPOM UK
cneumnanbHble NPo60cbopHUKA.
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OT61patoT Tpr Npobkl raza o6bemom 0,3—0,5 amS kaxaas: nepsylo — cpasy noce NPoAYBKMA razom cuc-
TeMbl COEANHNTENbHbIX LUMaHrOB, BTOPYH — NPU CHWKEHUW AaBreHns B npobocbopHuke Ha 30 % — 50 % no
CpaBHEHWIO C HavarnbHbIM, TPETHIO — MPU CHUXKEHUN JaBNeHUs 4o aTMocdepHoro.

10.9.3.4 KonunyectBo 0TOBPaHHOM XUAKOCTU N3MEPSAIOT C NOMOLLIbIO MEPHON EMKOCTH.

M3amepeHune konnyecTsa HedTn NPOBOAAT MOCHe ee OTCTanBaHus.

CnepnyeT y4uTbiBaTh KONMMYECTBO XMAKOCTU, YBIEYEHHOW ra3oM 1 ocTatoLwelncsl Ha cTeHkax npobocbop-
HVKa U B kKaHanax npubopa. Mpobbl X1aKocTu Ans aHanusa oT6upatoT B 6yThINKM 06beMoM He MeHee 1 am3.

10.9.4 UccnepoBaHus usnyecknx napameTpoB nNpob XuakocTw (MAOTHOCTU, BASKOCTU U YAeNbHOro
3NEKTPUYECKOro COMpPOTUBMEHUS) NPOBOASIT HEMOCPEACTBEHHO Ha CKBaXKWHE U MOBTOPHO B CTauMOHapHOMN
nabopatopun. Xumnyeckunii aHanuns otobpaHHon Bodbl U Nccrie4oBaHnsa CBONCTB 0To6paHHOM HedpTu ocyLLe-
CTBNSAOT B CNeLMann3npoBaHHbIX nabopaTtopusix.

10.9.5 3kcnpecc-aHanua rasoBo3gyLUHbIX cMecel (onpeaerneHne CyMMapHoro cofepXXaHus ropoymx
rasoB W X KOMMOHEHTHOro COCTaBa) OCYLLECTBIAIOT Ha CKBaXKMHE C MOMOLLbI0 060pyA0BaHUA CTaHLMWN reono-
ro-TeXHOMOrMYecknx uccnegoBaHuin. JeTanbHbli aHanMs rasos (onpegeneHve HeyrneBodopOAHbIX ras3os,
HOPMarbHbIX M N30MEPHBIX COeAMHEHWI) MPOBOAAT B CTaLMoHapHbIX nabopaTopusix.

10.9.6 PerncTpauuio u OKYMEHTUPOBaHNE onepaLuin UCNbITaHWIA, BKIOYast KOHTPOIb HYNs U cTaHaap-
THBIX CUTHarOoB, NPOBOAAT NPU KaxaoM crycke npubopa B ckBaxxnHy. Kpreble AaBneHnst Ha KaX0M TOYKe UCTIbI-
TaHWiA 3anucblBaloT B OTAeNbHbIA hann. Pann Hegpononb3oBaTens BkAYaeT (ainbl 4aBneHns no Bcem
TOuYKaM UccrnefoBaHunin n Heobxoaumele ceegeHus 06 06bekTe nccnegoBaHus.

11 OcHoOBHble Tpe6oBaHUs K 06paboTke MaTepuanoB UCNbITAHUN
1 ochopMmeHUnIO pe3ynbTaToB

11.1 duana3oH 1 gonyckaeMble NOrpeLHoOCTU U3MEPEHUN NPU UCTLITAHUU CKBAXUH

11.1.1 AnanasoH namepeHusi rnybuHHbIX MAHOMETPOB U AUCTAHLMOHHBIX AaTYUKOB AaBIIEHUS, UCMOSb-
3yeMblIX NPW UCMbITaHNW NacToB AOMKeH 6biThb B Npeaenax 75 % — 90 % BenuumHbl NPOrHo3upyeMoro nnac-
ToBOro gaeneHus. MorpelwiHocTb M3mepeHuss — He Bonee 0,5 %. [na cneuunanbHbIX rMAPOAUHAMUYECKNX
ncenefoBaHUM MOXHO UCTIONBb30BaTb MaHOMETPLI C YYBCTBUTENLHOCTLIO 5 KlMa.

11.1.2 MorpelHocTb rNy6UMHHBIX TEPMOMETPOB U AaTYUKOB TeMNepaTypbl — He Gonee 0,1 °C. ins cne-
unanbHbIX UCCneaoBaHUA METOAOM BbICOKOYYBCTBUTENbHON TEPMOMETPUU MOIYT MUCNOJSIb30BaTbCA TEPMO-
MeTpbl ¢ YyBCTBUTENbHOCTHLIO 0,01 °C.

11.1.3 KauectBo kpusbix gasneHusa UMK npusHaeTca yaoBneTBOpUTENbHBLIM, €CN OHO OTBeYaeT criefly-
oM TpeboBaHMAM:

- U3MEpPEHUS BbIMOJIHEHBI C AaTYUKOM AaBIIEHUS C HEMPOCPOYEHHON AaTON KannbpoBKMy;

- BMpegenax ogHoro cnycka-nogbema umeetcs XoTs 6bl 04Ha 3anvcb HYyNSA U CTaH4apTHBLIX CUTHAroB;

- pacxoXaeHust U3MepeHHbIX 3Ha4eHU rMapocTaTMYECKOro AaBneHns B HaYarne U KoHLe uccrnegoBaHus
He MpeBbILLAT NOrPEeLUHOCTb USMEPEHWUIA;

- B TOUKe NpUTOKa ANUTENbHOCTb yyacTka cTabunusauumn gasneHus npy BOCCTaHOBIIEHUN 0 NNACTOBO-
ro — He meHee 15 c.

11.2 O6paboTka MaTepuanoB UCNbLITAHUN

11.2.1 3kcnpecc-06paboTky kKpuBbix AaBneHUs UMK, Ha KOTOPbIX perncTpUpyioT BCe NpoLecehl, Npouc-
xogsilue B NofiocTn cToka Npubopa, HauMHaloT C BbISIBIIEHUSI HA KPUBBIX YHaCTKOB, COOTBETCTBYHOLMX NPUTOKY
1 3anoMHEeHUIo KOHKPETHBIX kamep Npubopa U BOCCTaHOBIEHUIO AaBeHUA 40 NNacTOBOrO.

O6paboTka MHpOpPMaTUBHBIX Y4aCTKOB BKIlOYaeT:

- onpepgeneHune AaBneHus, oTBeYaloLLero yyacTky ctabunmsaumm Ha KpUBoW BOCCTaHOBNEHUA AaBne-
HUA (NaBneHue B KOHLIe 0T6opa); B NepBOM NPUBNUKEHUN ero NPpUHUMAaLoT 3a NNacTosoe AasneHue P, ecnu
NPOAOIDKUTENBHOCTb yYacTka CTabunysaumm nokasaHnin Bo BpeMeHu cocTasnseT He meHee 15 ¢;

- onpeaeneH1e ckopocTu nputoka cgnionaa Q; u aenpeccun AP; ANA KaXkaon 3ameputensHON Kamepsl
npubopa no chopmynam:

Q= V;/t;; ©)
AP,-=P|.”.|—P,', 4)
rae v;— obbeM j-i1 kamepbl npubopa, cm3;

; — BpeMs 3anonHeHns i-i Kamepbl, CHUMaeMoe € narpammel AasneHuns, c;
Q;— CKOPOCTbL NPUTOKA B -0 Kamepy, cM3/c;
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i — Homep kamepbl Npubopa;
P;— naBneHue npuTtoka B /-to kamepy, Mla;

- pacyeT NPoHULLAeMOCTH NnacTa B TOUKE UCCeA0BaHUs NPU 3anofHEHUN pasnnYHbIX KaMmep npubopa
nposoasT no chopmyne

kopi = Qing/AAP; (5)
rae Knpi — NPOHMLIaeMOoCTb MiiacTa B Uccrie/lyemoi Touke npu aenpeccun A Py, mi;
H¢) — BA3KOCTb unbTpytowerocs cnonaa, clla;

A — reomeTpuyeckun koacppuuneHT cToka, paBHbli 0,13 M.

Mpuv oTcyTCTBUM CBEAEHMUI O BA3KOCTU (hrtomaa paccumTbIBaloT KO3 UUMEHT NOABUKHOCTU Knp / Hep-

11.2.2 Pesynbrathl UCNbITaHUIA NIACTOB NpUbBopamMu Ha kabene NCMonb3yoT A IPUHATUSA peLUeHU O
npoBeAeHUn AOMONHUTENbHBIX UCNBITAHWIA NNacTa nnactoucneiTatenemM Ha 6ypunbHbiX Tpybax, o crnycke
06cagHOoN KOMOHHBI, YTOYHEHUS TPaHUYHBIX 3HAYEHUA U KpUTepUeB AN UHTepnpeTaumn komnnekca MPC n
apyrux uenein.

11.2.3 Mpv npoBedeHUM UCNbITAHUIA NNacToucnbiTaTenem Ha Tpybax no uHdopmaTueHbIM cnyckam UMT
onpeaensiioT (hakTU4eckMe pexnMHbIe XapakTepUCTUKUA UCTbITaHus. o BblAeneHHbIM KomnnekTopam gatoT
OLIeHKY UX HaCbILEHUs, yCTaHaBNMBaloT rmapoavHamMmudeckue napameTpbl nnacra. OueHuBaoT NPOMBbILLSIEH-
HOe 3HauyeHue HedTerazoHacbiWEHHbIX KOSIIIEKTOPOB, YTOUYHSIOT MnacToBoe AaBfeHue U COCTosiHUE
OKOJTOCTBOJSIbHOM 30HbI.

Mo obbekTaM, rae NPUTOK NPaKTUYECKM OTCYTCTBYET (MI1acT «CyXoi»), 06paboTka pe3ynbTaToB Ha 9TOM
3aBepuwaetcs. o o6bbekTam ¢ HeoaHO3HAYHOW OLEHKOI onpeaensoT NPUYNHBLI HEONPeaeNeHHOCTU, BO3MOX-
Hble oLWNBKN 1 YCIOBUA, NMPW BbIMNOSIHEHUW KOTOPBLIX MPWU MOBTOPHOM UCTILITAHUWU MOXET BbITb NONy4YeH 4OCTO-
BEpPHBIN pe3ynbTaT (YCTaHOBMNEHO Hanu4imMe Unm oTCyTcTBUE KOMIeKTopa).

11.2.4 [ns uccnenoBaHUs COOTHOLWIEHMUS (PU3MYECKMX NapaMeTpoB «aaBneHne — o6bem — Temnepa-
Typa» Ucnonb3yoT Npobbl, 0ToOpaHHbIE NOCHe BbIXoAa CKBaXWMHbI HA YCTAHOBUBLUMIACS PEXUM NPOTOYHBIMU
rny6uHHBIMK NPO60oTHOPHUKAMN.

11.2.5 VcnbiTaHWe CKBaXWHbI CHYUTAIOT 3aKOHYEHHbLIM, €CMv Mo BCEM UHTepBanaMm, onpeaeneHHbIM K
NCNbITaHWIO, NOMYyYeHbl pesynbTaThl, KOTOPbIE MO3BOMAIT AATb KAYECTBEHHYIO XapaKTepUCTUKY CoaepKMMoro
nnacra 1 OUEeHUTb ero rmapoanHaMuveckue napameTpbl, a OTCYTCTBUE MPUTOKa NOATBEPXAaeTCa KOMMNekK-
CHBIM N3y4YeHeM reonoro-reonanieckux MmaTepmnanos.

Mpu kKa4ecTBEHHOM NPOBEAEHUN NPOrpaMMbl UCNbITAHUA NNAcTa, YCTaHOBUBLUMX OrPaHUYEHHOCTb Npu-
TOKa XUAKOCTU UK rasa, 3akroyeHne o NpekpaleHnn ganbHenwmnx paboT No ero UcnbiTaHUI0 MOXET ObiTb
AaHo B cneyoLmx cnyyasx:

- nonyyeHns HeobXoAMMbBIX CBEAEHUIA NO pe3ynbTaTam U3y4eHus nnacrta gpyrummn metogamm (0T6opom
Wwinama, kepHa, pas3nuiHsimu metogamu MPC);

- COOTBETCTBMS BEMUYUHBI NPOHULAEMOCTU NPU3aboHON 1 yAANEHHOW OT CTBOMA CKBaXWUHBI YacTel
nnacra, onpeaeneHHbIX no koadUUNMeHTY NPOAYKTUBHOCTU N KPUBLIM BOCCTAHOBMNEHUA AABNEHUSA.

11.3 OdopmneHue peaynbTaToB UCNLITAHUNA

11.3.1 Tlo pesynbTaTam UCMNbITAHUA CKBAXKMHBLI COCTABAAIOT cneaylowme AoKyMEHTbl B NPON3BOMbHON
dopme:

a) aKT UCMbITaHUsl Ha MPOYHOCTb U FEPMETUYHOCTb KONMOHHOW FONOBKW, 3KCNNyaTauNoOHHON KOMOHHDI,
¢poHTaHHONM apMaTypbl, BbIKMAHBIX TPYOONPOBOAOB, BO3OYXONPOBOAOB U HAarHeTaTenbHbLIX NMHUIA, nepdopa-
LMOHHOW 3aBWKKM, NybpurKaTopa, rasocenaparopa unu tpana;

6) akTucnbiTaHuA (onpoboBaHKA) UCNBITATENEM NNACTOB, NepdopaLmn, UCTBITAHUA B KONIOHHE (Ha KaXx-
AblA BblAENEHHbIN 00 BEKT);

B) aKT yCTaHOBKW LLleMEHTHbIX (pa3aenureribHbiX) MOCTOB B KOMIOHHE;

) aKT UCMbITaHUS LLeMEHTHBIX (pasaenunTerbHbIX) MOCTOB Ha repMEeTUYHOCTb;

) aKT OKOHYaHWUs UCMbITAHUS CKBAXKUHbI;

€) aKT nepeAayu CKBaXKUHbI B 3KCMTyaTauuio UK o IMKBUAALNK (KOHCEePBaLn) CKBaXKUHBI;

X) aKkT npoBeAeHHbIX PEMOHTHBIX paboT.

MepeuncneHHble 4OKYMEHThI NOAMNUCHIBAIOT OTBETCTBEHHbIE UCNOSIHUTENMU paboT.

Bce gokyMeHTbI XpaHsATCsl BMECTE C reofiorMyeckoil A0KyMeHTaumnei B Aene CKBaOXXUHbI.

11.3.2 Pe3synbTathl UCNbITaHUI 0hOPMIIAIOT aKTOM, COCTABHOWN YacTbio KOTOPOro AsnAeTca Habop Tab-
nuu (npunoxeHue E). Tabnuuy pesynbTaToB aKkcrpecc-aHanusa npob BKMKOYAoT B aKT, €CNU Ha CKBaXUHE Npo-
BeZleH aHanus npob.

11.3.3 PesynbtaThl 06paboTku n MHTEpnpeTaLMmn aHHbLIX NPeACTaBNAIT B BUAE 3aKNoYeHUsA, KoTopoe
BKMoYaeT UTOroByto Tabnuuy 1, No cornacoBaHuio ¢ Heapononb3oBaTenem, rpadnyecknin NNaHwWer.
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B uTorosoi Tabnuie npueoaaT nHdgopmaumio 06 MHTepBanax saneraHus UCCneaoBaHHbIX 06BHEKTOB,
rnyGuHe ToYeK onpoboBaHuUsl, 3HAYEHUSIX TMAPOCTATUMECKOTO U NNACTOBOrO AaBMNEHMUIA B HUX, AaHHbIE O Aebu-
Tax U NpoHULAeMOoCTU, XapakTepe HacbILLEHHOCTU MO AnarpaMmmam AasneHus U pesynbTaTaM geTanbHblX aHa-
nusoB Npo6, BLINOMHEHHbLIX B CTaLMOHAPHBLIX YCMOBUAX, pesynbTaTbl oOnpeAeneHns nonoXeHUin
MeXIIIOUAHBIX KOHTaKTOB.

Ha rpacuyeckom nnaHweTe AaHHble 06paboTkn U UHTepnpeTauun NpUBOAAT B codeTaHun ¢ Hanbonee
NMHPOPMATUBHBIMU MO XapakTepy HaCbILEHHOCTU U (DUNbTPaLUMOHHBIM cBoicTBaM AaHHbIMKU TNC. Mpu Hanu-
YK AaHHbIX UcnbiTaHui ¢ nomolubio UMT unn B npouecce NpoGHON akcniyaTaumm Ux Takke noMeLlaloT Ha
nnaHweTe.

12 lMpaBuna 6e30MacHOCTU NPV NPOBeAEHNUN PAbOT NO UCNbITAHUIO CKBAXWH

12.1 Mpu npoBeaeHUN paboT MO UCNBbITAHUIO CKBAXXMH HEOOXOAUMO PYKOBOACTBOBATLCS AEUCTBYIOLLU-
MW HOPMaTUBHO-NPaBOBLIMU AOKYMEHTaM1 U UHCTPYKUMSIMU Mo 6e30nacHOCTU, NPUHATLIMK heaeparbHbIMU
opraHamu sakoHoAaTernbHOM UMK UcNonHUTEeNbHOM BriacTu [3].

12.2 Mpu onpoboBaHUM 1 UCTILITAHUW CKBaXKUH Npubopamn Ha kabene nogarotoBka K CrycKy A0SDKHa Npo-
BOANTLCA Ha MOCTKax 6ypoBoi Ha cneumanbHbIX NOAKNaaKax.

PasrepmeTusauns npobooT60pHUKOB Ha CKBaXKMHE A0MyCcKaeTCA TONbKO C NPUMEHEHUEM crieumarbHbIX
YCTPOWCTB.

12.3 lMposegeHue paboT ¢ TPyOHLIMY NacTomcnbITaTENsIMU 4ONYCKAETCA B CKBAXKMHAX MPU UCNPaBHBIX
Hacocax 1 6ypoBOM MHCTpYMeHTE. McnbiTaHue 06BEeKTOB B 3aBUCUMOCTU OT UX 3a4a4 MOXET NMPoBoAUTLCA 6e3
BbIMyCKa XXWAKOCTW A0ONNBA U NiiacToBoro dnomaa Ha MoBepXHOCTb U € BbIMYCKOM.

12.4 [JonyckaeTtcsanpoBeaeHue paboT ¢ TpYBHBIMU MNACTOUCTLITATENSIMU B YCIOBUAX NOTTIOLLEHUA NPO-
MbIBOYHO X1AKOCTU U cnabom NposiBRIEHUN CKBaXXMHBbI NPU NPUHATUW AONONHUTENbHBLIX Mep, obecnevnsario-
Wnx 6esaBapuinHOCTb U Be3onacHOCTL paborT.

12.5 Ha 6ypoBoii AomkHa bbITb yCTaHOBMEHa eMKOCTb ANA CaMOTEYHOro A0NMBa B 3aTpy6HOE NpocTpa-
HCTBO 1 yCTbeBas 06BsI3ka C yCTPONCTBOM, 0becneunBaoLwmnmM HenpepbIBHLIN 4ONNB CKBaXWUHbI BypOoBLIM pac-
TBOPOM npwu nogbeme UMMT.

Bo nsbexaHue samep3aHns 6ypoBoro pacTeopa LMpKyNAaLMoHHas cuctemMa AomkHa oborpesartbes.

12.6 Ha passego4Houn nnowaaum ycTbe CKBaXUHbI 4OIMKHO BbiTb 060py10BaHO NPEBEHTOPHON yCTaHOB-
KOW.

MpeBeHTOPHY0 yCTaHOBKY HE3aBUCUMO OT cpoka paboTbl nepe cnyckom UMT B ckBaXKnHY NPOBEPSIIOT U
OMNpPeccoBbLIBAIOT.

PesynbTaThl onpeccoBkn ohopMAAIOT 3aMMCbio B NAcnopTe TEXHUYECKOro COCTOSAHUsSt 06opyaoBaHns U
aKTe FOTOBHOCTW CKBAXKMHbI K UCTIbITAHUIO.

[laBneHune onpeccoBKX He A0MKHO NPeBLILLATh A0MYCTUMbIX 3Ha4Y€HWIA AN AaHHOW 06cagHOW KONOHHBI U
NpeBeHTOPHON YCTaHOBKM.

12.7 MpeBeHTOpbI AOMKHBI GbITL 060PYAOBaHbI AUCTAHLMOHHBIM, MEXaHU3UPOBAHHBLIM YNPaBNeHUEM U
AybnupoeaTtbcsi py4YHblM NpuBoAoM. MynbT ynpaBneHns NpeBeHTOPOM YCTaHaBANBAKOT Ha PacCcTOAHUN He
mMeHee 10 MOT yCTbs CKBaXWHEL, a ero Aybnep — y nocra 6ypunbLumka. PyyHoin oy nupyrowmin npusoa npeseH-
Topa pacnonaratoT B NepedBukHON MeTannuyeckoi 6yake unu 3a LUTOM C HABECOM U3 AOCOK TONWMUHON He
meHee 40 mm. Mepea WwTypsanom B 6yake UMK Ha LATE YKa3sbiBaloT HanpaBfeHue BpallleHns, Yncno o6opoTos,
HeobxoaMMoe Asi NOMHOTo 3aKPbITUSt NPEBEHTOPA, U MEeTKY, COBMELLIeHUE KOTOPOW ¢ METKOW Ha wTypBarne
COOTBETCTBYET 3aKpbITUO NpeBeHTOopa Npu nocnegHem obopoTe WTypBana.

12.8 BblkngHble NIMHWX MPeBeHTOoPa AOMKHbI ObITb MPAMONMHEAHBIMU, ANUHON He MeHee 30 m, Anaraso-
BbIX M pa3BeoYHbIX CKBaXXUH — He MeHee 100 M. BbikugHble TpybonpoBoabl A0MKHbI 6bITb NPOYHO 3akpenne-
Hbl M HanpaBfeHbl B CTOPOHY OT MPOEe3XUX [OPOr, NIUMHWIA 3nekTponepeaad, KOTEMbHbIX W ApYrux
NPOU3BOACTBEHHbIX 1 ObITOBLIX COOPYXXEHWNA.

3anpeluaeTca Npoknagka BbIKWAHbIX JIMHWIA o4 NPUEMHBIM MOCTOM U NPUBLILLEYHBIMU COOPYXKEHUSAMM.

12.9 0O6BA3KY ycTbsl CkBaKMHbI Npu paboTe ¢ UMT npoBoaaT No o4HON U3 yTBEPXKAEHHBLIX CXeM, U OHa
AomkHa obecneynsath:

- KOHTPOIb aKTUBHOCTM NPOABNEHNs1 0bbekTa UcMbITaHNsA B Tpy6ax 1 3aTpyOGHOM NPOCTPaHCTBE;

- N3BMeYeHne NNacToBOWN XUAKOCTU 0BpaTHON LMPKYSLMen B NOArOTOBNEHHYO eMKOCTb Ans cbopa,
Jerasaluv U U3MepeHns KOMMOHEHTOB XUAKoN hasbl, 0TBOA 3a npeaenbl 6ypoBOW, CKUraHWe NiacToBOro
dnonaa B cakene;

- MNOAKIMIoYEeHNe K BHYTPUTPYOHOMY 1 3aTpybHOMY NpoCTpaHCcTBaM LLeMeHTMPOBOYHOro arperata npu
yrpose asapuiiHoro hoHTaHMpoBaHus; 4onuB 6ypoBoro pacTeopa B 3aTpybHOe NpoCcTpaHCTBO.
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Ecnm oxnaaeTca MHTEHCUBHBINA NpUTOK HehTU M rasa, To Ha BypoBOI pekoMeHayeTCA NPUCYTCTBUE NPOTUBO-
choHTaHHOM cnyxBbl, Hanuvue acbdekTUBHBIX CPeACTB NOXapOTYLIEHUS U LLEeMEHTUPOBOYHOTIO arperaTa, pe3epBy-
ap KOTOpOoro AoshkeH 6bITb 3anosiHeH 6ypoBbIM PacTBOPOM U COEAMHEH C OAHUM U3 OTBOAOB NPeBeHTopa.

12.10 B uenax npeaoTBpalleHns aBapuii N HECYaCTHBIX CllyYaes 3anpeLlaeTcs:

- Npon3BoACTBO paBoT Mo UCNLITAHUIO NNACTOB B CKBAXWUHAX, YCTbA KOTOPLIX He 060pyA0BaHbI NpeBeH-
TOPHOW YCTaHOBKOW, YCTbeBOW (TPYOHOI) rONOBKOR, OTBOAHON MUHUEN 1 cneLmnanbHON eMKOCTbIO 3a npeaena-
MK 6ypoBsoi AnsA c6opa NNacToBOW XUAKOCTU, NPU OTCYTCTBUN LIEMEHTUPOBOYHOTO arperaTa u yTeepXXaeHHoro
nnaHa pabor;

- noabvem GypunbHbIX TPY6, HKT nocne ucnbitaHua niacra Ao npekpaweHus NocTynneHns Bosayxa us
Tpyb Ha yCTbe CKBaXXWHbI MOCNE 3aKpbITUA 3aNOPHOro Knanaxa;

- noabem 6ypunbHbIX TPY6 (M HKT) U3 ckBaXMHbI NOCIe NOSBEHWUA NNACcTOBON KUAKOCTN B Tpy6ax 6e3
yaaneHus ee 06paTHON NPOMBIBKON Yepes OTBOAHYI0 NMUHUIO B EMKOCTb 3a npeaenamun 6ypoBoii U BbipaBHUBA-
HUS FTMAPOCTaTUYECKOro AaBNeHUs B Tpybax U 3aTpybHOM NPoCTpaHCTBe;

- npuMmeHeHne komnoHoBkn UMT 6e3 UMpKYNALMOHHOTO KnanaHa;

- BbIKMIOYeHWe Npusoaa nebeaku Npy CTOAHUA Ha NPUTOKE;

- MpoBeAeHne UCTbITaHUA NnacTa 6e3 yCTbeBOW KOHTPOSIbHOW FOMIOBKU C 3anopHbBIM KanaHoM;

- npoBeaeHne UcnbiTaHUn HeTAHBIX U FA30BbIX CKBAXKUH Ha U3NNB 6e3 paspelleHns BhiluecToswen
opraHusaunmM-Heaponons3oBaTens;

- [AOMNYCK K pYKOBOACTBY UCMNbITAHUEM NULL, HE UMEeOLUX creuunansHoro obpasosaHus Unu npaea oTeeT-
CTBEHHOIO PYKOBOACTBA Ha CKBAXXUHE.

12.11 Mocne cHATUS NaKkepa ¢ MecTa ero yCTaHOBKM 3anpellaeTca pasbupaTs ycTbeByo 06BA3KY U NoAa-
HUMaTb TPyObl, NOKa He NPON3oRAeT NMOMHOe NpekpalleHWe BbIXOA4a rasa u3 XXMAKOCTU 4ONUBa, NacToBOro
dbnronga.

Tpy6y c ycTbeBOW rofioBKkoi B cO0OPE U C OTKPLITHIM 3anopHbIM KpaHOM crieayeT YNoXWUTb Tak, 4Tobbl npu
HeoBXoAMMOCTIN ee MOXHO Gbino BbICTPO COeANHUTE C KONMOHHOM TPY6.

12.12 Mpu Hann4um B TpyBax HedTn nogbem UMT Heobxogumo npoeoauUTb ¢ cobnogeHnem mep no
npeaynpexaeHuio noxapa.

12.13 OT60p Npob u3 Tpyb 1 npobooTbopHKKa, packpenneHue yanos UMT cneayeT BEINOMHATL € COBNto-
AeHveM Mep 6e30nacHoCTU, YyCTaHOBMNEHHBIX NpK paboTe ¢ Cocyaamn BLICOKOTO AaBNEHUs U HanU4Yum1 rasa.

EcnvucnbiTanne ckBaXkUHbI MPOBOAMIOCH NOCIIE KUCNIOTHON 06paboTku nnacTa, npupasbopke UMT gon-
XHbl cobnoaaTbCa Mepbl, UCKTIoYaoLWMe BO3MOXHOCTb XMMUYECKOTO OXora paboTatoLLmx.

Ecnun Ha passeaoyHon ckeaxunHe rnpu MPC npuMmeHannce paguoakTMBHbIe U3nyvyartenu (M3oTonbl, Hel-
TPOHHbIE N3NyYaTenu), NPy NepBoM UCTbITaHUN HeobXoAUMO NPOBbI NMAcCTOBOW XUAKOCTU MPOBEPUTL Ha pa-
ANOaKTUBHOCTb.

12.14 B npoLecce UCMbITaHNSA CKBaXXMHbI 3anpeLlaeTcs:

- MPUCYTCTBUE Ha CKBaPKUHE NOCTOPOHHNX NNLL;

- MpOoBeAEHUe 3NeKTporasocBapoUHbIX U APYrX OrHEBLIX paboT;

- BbIKNtoYeHWe geurateneii npusoga nebeaku (ABC), anekTpogsuratenei.

12.15 EcnunpuucnbITaHnn nepeoro obbekTa Obinn nonyveHbl Bolcokue AebuTbl HedbTn U raza, nocneay-
toLne 06 beKTbI UCMbITLIBAKOT TOMbLKO C pa3peLUeHIs BblLUeCTOosILen opraHusauumn-Hegponons3oBarernsi.

12.16 TMocne nogbema UMT no 3aBepLueHnio ncnbliTaHKs 06bekTa 3anpeluaeTcs OCTaBMNsATb CKBXKUHY
6e3 cnycka 6ypunbHbIX TPy6.

12.17 Tlpwn cnycke gonoTa B CKBaXKUHY U Ha NEPBOM LMKITE LIMPKYIISLIMU NOCTIe 3aBepLUeHns UCTIbITaHNUS
HedTerasoHachlLeHHOro nnacta Heo6xoAMMo NPUHATL AOMONHUTENbHBLIE MePb NPeJOCTOPOXHOCTM BO U3be-
XKaHue NposiBMeHNs CKBaXKMHbI 3a CHET M3BMNEYEeHUs NNacToBOro hronaa us MHTepBara UcbITaHuUs.

13 MNpepynpexaeHne 0CNOXHEHNN NPU UCMNbITAaHUN CKBAaXWUHbI
M oXpaHa oKpyxatoLwen cpeabl

13.1 UcnbiTaHWe ckBaXWHbl CYMTAETCA OCIIOKHEHHbLIM, ecnu Habnoganock HeCcaHKUOHMpOoBaHHOe
OTKITOHEeHMe OT WTaTHOro peXXuma pa60T.

UcnbiTaHue CKBaXKUHBI CUUTAETCA aBapUiHbLIM, €Cl BO3HUKLIEE OCMOXHEHWe MpUMBENno K MoroMke
OGOpy,D,OBaHMﬂ U1 UHCTPyMeHTa, NpuxeaTy UHCTPYMEHTa B CKBaXXUHE, HEKOHTPOJIMpyeMOoMy ¢oHTaHUpoBa-
HUIO CKBaXXWHbI U APpYyrMM nocneacTtsuAmM ¢ MmatepuaribHbIM yu.l,ep60M 1 HeoBX0ANMOCTbIO AOMONTHUTENBHBIX
paﬁoT no nukenaaunun aBapun.
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13.2 C uenbto NpegynpexaeHnua U CHUKEHUS KONMYECTBA OCNOXHEHUIA U UCKITHOYEHUs1 aBapuid Heobxo-
anmo:

- ponyckaTb kK paboTam ToMbKo KBanMpULMpPoBaHHBIX UCMONHUTENEN;

- cobntoaatb TexHu4eckue TpeboBaHusa no obcnyxusaxuio UMT;

- cobnogatb TeXHUYecKkUe yCnoBus akcnnyartauum 6ypoBoro 060pyaoBaHusl U UHCTPYMEHTa;

- BbIMOMNHATL TPebOoBaHUSA UHCTPYKLUUIA NO OXpaHe Tpyaa U TexHuke 6e3onacHOCTU Npu BypeHum (ocBoe-
HWUW) U UCTILITAHUU CKBAXKWHBDI.

13.3 [Ons paHHero obHapyXeHUa 0OCAOXKXHEHUA MPU UCMIbITAHWU CKBAXXKWUHBI HeOBX0AUMO:

- KOHTPONMpOBaTb COOTBETCTBUE (hakTUHECKUX NoKasaTenen MHaMKaTopa Beca pacieTHLIM;

- crneduTb 3a ypOBHEM pacTBopa B 3aTpyGHOM NpocTpaHCTBe, 3a 06beMOM pacTBOpa, BLIXOAALLETO U3
CKBaXWHbI (MPK CrycKke) 1 AONUTOrO B CKBaXXMHY (NpU nogbeme);

- KOHTpONUpOBaTb OTCYTCTBUE UMW HaNU4ne BO3Ayxa B NONOCTU KONOHHEI TPY6 npu cnycke UMT v ucnbl-
TaHuM NnacTa;

- CcneduTb 3@ aKTUBHOCTbLIO MPOSIBNEHUA CKBaXUHBI B NPOLecce UCNBbITaHUA N0 UHTEHCUBHOCTU Bbigene-
HUA BO34YyXa U3 BbIKMAA YCTbeBOro MaHudonbaa.

13.4 TMpwu oTKNoHeHUN Beca Ha Kptoke Ha BenuunHy 6onee 50 kH cnyck UMT cneayeT npogomkute nocne
CHWXeHWs ckopocTy BypoBsor nebeaku. Ecnv npu cnycke cHkeHue Beca (Nocagka) yBenuumsaeTcs Unu coxpa-
HsieTCA Ha NPOTsKeHUM 20 — 30 M, UHCTPYMEHT HeoBX0ANMO NOAHATL U NOBTOPUTL NOATOTOBKY CKBaXKUHbI.

13.5 MoabeM MHCTpYyMeHTa criegyeT NPOBOAUTL CO CHUXKEHHOM ckopocTblo. Ecnn HabnioaaloTea saTsxk-
KW, TO HeoBX0AMMO nepuoguIeckn NPoBepATb Hanuuue ceoboaHoro xoaa BHU3, onyckas MMNT Ha Heckonbko
MeTpOoB.

Mpu yBenM4eHnn 3aTskek cnegyeT NPUCTYNUTL K PACXaXXUBaHUIO UHCTPYMEHTA C NOMOLLbLIO TMApaBnu-
Yeckoro sicca, yctaHosneHHoro B komnoHoske UMT. Ecnu nHcTpymeHT npuxsadeH (3acTpsii), Heobxoaumo
AonnTb TPYGbl, OTKPITE LIMPKYNSILMOHHBINA KNanaH, BOCCTaHOBUTL LIMPKYNSLMIO U NPOACIKUTL pacxaXuBaHue
WHCTPYMEHTa; BbI3BaTb MacTepa MO CIOXHbIM paboTam WU MpPOAOIDKUTL NUKBMAAUMIO MpuxeBata no
cneuuansHoMy nnaxy.

13.6 CHWxeHWe ypoBHSA pacTBopa B ckBaxkuHe npu ciycke UIMT siBnsieTca npusHakoM BO3HUKHOBEHUS
HerepMeTUYHOCTU BypunbHBIX TPYS Haa UMT ununornoweHns pacteopa. CrnegyeT yTOMHUTL NPUUUHY, KOHTPO-
nupys BbIXoA Bo3dyxa U3 Tpy6. B 3aBUCUMOCTU OT MHTEHCUBHOCTU CHKEHUSI YPOBHSA pacTBopa B 3aTpybHOM
npocTtpaHcTBe U pacctosiHuA UMT oT 06bekTa UCIbITaHUA NPUHUMAETCA peLleHne: NPOAOIKUTL CYCK (ecnu
BO3MOXHa nepeAaya Aenpeccuun Ha NNacT U HeT Yrpo3bl NPOABNEHNA CKBaXWUHBI) nn nogHAaTe UMT u ycTtpa-
HUTb NPUYUHY OCMOXHEHUS. [pU BOZHUKHOBEHUM TaKOrO OCMOXHEHNS B NpoLiecce UCTIbITaHUsA (MW NpuU Noabe-
me UIMT) cnegyeT npodomknTb UCNbITaHWe (Noabem) C HenpepbIBHbIM AONIMBOM CKBaXUHBDI.

13.7 Peskoe CHWXeHUe YpOBHS B ckBaxkuHe npu cnycke UMT BO3MOXHO B pesynbTaTe cMATUA (06pbiBa)
TPyObl, OTKPLITUA LMPKYNALMOHHOrO KnanaHa Unmn NpUeMHOro knanaHa nnacroucnsitatens (Npu nocagkax).
Heobxogumo cnyck UMT npekpaTuTb, NPUNOAHATE UHCTPYMEHT Ha 2—3 M, NMPU 3TOM UHTEHCUBHO 0NUBaTb
CKBaXWHY. Ecnnyepes 2—3 M1H ypoBeHb B 3aTpyBHOM NpOCTpaHCTBE He BOCCTaHaBNMBaeTCs, criedyeT nocTta-
BUTb MHCTPYMEHT B POTOP, COEAUHUTL KOMOHHY TPY6 € YCTLEBOM rONIOBKON, BOCCTAHOBUTL LIMPKYNALMIO (Mpy
NPOSABNEHUN CKBaXXUHBI — C 3aKPbITbIM NPEBEHTOPOM), BLIPOBHATL NapameTpbl pacTsopa, nogHAaTs UMT ans
yCTpaHeHWs! MPUYNH OCIIOXKHEHUA.

13.8 Peskoe CH/KeHUE YPOBHSA B CKBAXKMHE NPU yCTAHOBKE Nakepa unu B npouecce UcnbiTaHusa obbekTa
(Ha npuToke, npu pernuctpauun KBMl) cBuaeTenbCcTBYET 0O NoTepe repMeTUYHOCTU nakeposku. Heobxoaumo
3aKPbITb PaboYmii KpaH Ha YCTbEBOW roNOBKE, NPUNOAHSATL UHCTPYMEHT Ha 2—3 M, 3aKpbITb MPUEMHBbIN KanaH
WMT, cHATb Nakep, AONNTb CKBXUHY U noaHATL UMT.

13.9 MpuynHamm peskoro CHWKEHUS YPOBHS B CKBAXXUHE NPU CHATUW nakepa u (unu) npu nogbeme UMT
MOryT GbITb 06pLIB TPYG (CONPOBOXAAETCA CHWKEHUEM Beca Ha KpHoKe) UMM camonpou3BofibHOe OTKpbITUE
LUMpKYNSILMOHHOTo KnanaHa. Heobxoamumo 3akpbiTb pabounii KpaH Ha yCTbeBOUW FOMOBKe M UHTEHCUBHO A0NN-
BaTb CKBakKuMHY. BoccTaHOBUTL UMPKYNALUMIO (MpyU HEOBXOAMMOCTU — C 3aKpbITEIM NPEBEHTOPOM, NoA Aasne-
HMeM), BLIPOBHSITb MapameTpbl pacTBopa U nogHumatb UMT ana ycTpaHeHna npu4MH 1 nocneacTsun
OCNOXHeHWs (asapun).

13.10 Camonpou3BOsbHLIN NepennB pacTBopa U3 CKBaXWUHbI CBUAETENLCTBYET O €€ NPOABNEHUU.

Mpu noaBneHWn nepenuea HeOGXOANMO 3aKPbITb NMPEBEHTOP, OLEHUTL NonoXxeHue Tpyb B ckBaXxuHe u
MPUHATL HEOBXOAMMbIE MEPbI M0 YCTPaHEHNIO NPOABIIEHUSA.

13.11 Mpu cnycke UMT, ecnu HaGnogaeTcs nepenys XuakocTn U3 Tpyb, cneayeT cnyck NpekpaTuTb,
MPUNOAHATE UHCTPYMEHT Ha 2—3 M, YTOObI BEPHYTb KilanaH B UICX0AHOE NOSOXEeHNe, CKBaXUHY A0NUTb U NPo-
pomxutb cnyck UMNT, He ponyckas anuTtensHbix (bonee 1—15 ¢) nocagok. Ecnu nepenns He npekpallaeTcs,
NPOU3OLLIIO CAaMOMPOU3BOSbHOE OTKPLITUE LIMPKYTSILMOHHOTO KnanaHa, cMatue u (unu) obpbis Tpy6Gbl (CHUXkKa-
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eTCs BeC Ha Kptoke ), Heo6X04MMO A0NUTb CKBaXXMHY, NPUCOeANHUTL TPYBY C YCTLEBOW roSTOBKOI, BOCCTAHOBUTL
LUPKYNALWIO, BEIPOBHATL NapameTpbl pacTeopa v nogHats UMMT.

13.12 B npouecce ucnbiTaHnst 0bbekTa, ecnu nepenue u3 Tpyd conpoBoxaaeTca NageHueM ypoBHA B
3aTpybHOM NPOCTPaHCTBE CKBaXWHbI, HEOBX0AUMO 3an0fIHUTL CKBaXKUHY PACTBOPOM, 3aKpbITb NPUEMHbIA Kna-
naH UMT, cHaTb nakep u nogHaTs UIMT.

Ecnu nepenue HabnogaeTcs npu cTabunsHOM NONOXEHUU YPOBHSA B ckBaXuHe, nogbem UMT cneayet
OCTaHOBUTb, NepenTn Ha peructpaumio KB[l, 3akpbiTb pabounii kpaH Ha ycTbe. [Npn nosasneHun gasneHus Ha
ycTbe (B Tpy6ax) Heobxoanmo oTBOAUTL NocTynatowmi onong 3a npegernsl byposoi 40 NONHOro Npekpatye-
HUA BbixoAa raszaua 1py6. EcnugasneHune He cHWxkaeTca, cnegyeT 3akpblTb knanaH UMT, cHATb nakep 1, pacxa-
KMBasi UHCTPYMEHT, NEePUOAMYECKUN BhIMYCKaTb ra3 ¢ MUHUMYMOM XKUAKOCTU U3 Tpy6 A0 NOMHOro nageHus
n3bbITouHoro Aaenenus. NMogHumats UMNT B 06bIYHOM pexuMe BO3MOXHO TOMLKO Mocrie NpekpaLleHns Beixoaa
rasa us Tpy6.

13.13 Hawubonee pacnpocTpaHeHHble NPUYUHBI aBapUNHOTO (hOHTaHUPOBAHUSA CKBAXXWUHBI NPU UCTbITa-
Hun UIMT:

- cucTemaTU4ecKUii HegonNuB CKBaXXMHLI Npu nogteme UMT unun 6ecKOHTPObHBIN A0NNB;

- nopwHeBaHWe nakepa npu nogveme UMT, cyllecTBEHHO CHUXKatoLee AaBrieHue Mo Nakepom;

- UCMbITaHWe rasoHacbILEHHOro nNfnacTa BLICOKOW NPOAYKTUBHOCTU 6e3 obecneyeHns repMeTUYHOCTH
pe3b60BbIX coeAUHEHWI Tpy6;

- HenpasuIibHble AEACTBUSA NepcoHana (HeBbiNonHeHe TpeboBaHUA MHCTPYKUMIA NO OXpaHe Tpyada u
TexHuKe 6esonacHocTw).

Mpu BO3HUKHOBEHUN aBapuUnHOro hoHTaHMpoBaHUS Heobxoaumo obecneunTb 6esonacHoCTb paboTHU-
KOB, MPOTMBOMNOXapPHYIo Be3onacHOCTb, HAaNPaBUTb YCUNUA Ha flokanu3auunio hoHTaHUMPOBaHUS € Nocneayo-
Le NMKBMaaLUnen.

13.14 TMpuHedTerazoBom BbIbpoce B KONbLEBOE NPOCTPAHCTBO Heobxoanmo 3akpbiTs UIMT, npunogHss
NHCTpyMeHT. Tpybbl cnegyeT ycTaHOBUTb Tak, YToDObl 3aMKOBOe coeanHeHWe Haxoaunock Ha 0,5 M Hag poTo-
POM, NPEBEHTOP 3aKPbITh.

KoHTponupys aaeneHue B ckBaxkuHe, cneayeT NPUCOeANHUTD YCTbEBYHO FOMOBKY, 3anonHUTL Tpy6bl pac-
TBOPOM, OTKPbITb LMPKYNSALUMOHHBIN KnanaH. 3aTeM Heobxoaumo BOCCTaHOBWUTL OBpaTHY UMPKYNsAuuio,
3anoNHUTL CKBaXKMHY Boree TsKenbiM pacTBOPOM U NIMKBUANPOBATL NPOsIBNEHNE.

Ecnuv aaeneHue B ckBaXkMHe NpU 3aKPLITOM MPEBEHTOPE YBENUYNBaeTCs, He0bX0AUMO «CTPaBUTb» AAB-
reHune, NepruoanYecku Belnyckas razoByto NpobKy Yepes oTBOA NpeBeHTopa.

Mpw BIGPOCE N3 TPYD (YPOBEHb B CKBaXKMHE Ha YCTbe) B npouecce nogbema UMT Heobxoaumo:

- OCTaHOBWTb PaboThbl, BEIKMHOYNTL BCE ABUraTENM;

- YCTaHOBWUTb BEpXHee 3amkoBoe coefuHeHne Ha 0,5—1 M Hag poTOpOM U BLIKIIOYUTL ABUraTeny ao
OKOH4YaHWsA BbIbpoca HedpT unn rasa;

- MpYCcoeanHUTb LIUPKYMSLMOHHYIO FOfOBKY, 3aMofHUTL TPYObl pAacTBOPOM, OTKPbITh LMPKYNSILUMOHHBIN
knanaH, obpaTHOW LMpKynsLMei U3BMeYb NPUTOK, BEIPOBHATL NapameTpbl pacTsopa.
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MpwunoxeHne A
(oba3aTtenbHoe)

3asiBKa Ha UCNbITaHUe CKBaXXWUHbI

CkBaxnHa Ne nnowaam
Heapononb3oBatennb
Hata neneiTanus Llenb ncnbitanus

| TexHuyeckne ycnosua

1 Tun CKBa)WHbI

2 BbypoBasi ycTaHOBKa (NepeaBuKHas yCTaHOBKA)

3 O6cagHas KonoHHa MM, TOINLLMHA CTEHKU

cnyweHaHa rnyouHy M, 3aL,eMEHTUPOBaHa Ha BLICOTY M

4 3abomn M, NICKYCCTBEHHBbIN 3a60W M

5 OuameTp OTKpbITOro cTBONA MM

6 CocTosiHMe OTKPBLITOro CTBONA: UHTEPBAanbl CY>XEHWS

3apesku cTBona M, yCTYNnoB M, NOCaf0kK M

7 CkBaxuHa 3anonHeHa: (pacTBOpoMm, BOAON, HeddTbio) C NapaMeTpamu:

ya.Bec r/cm3, BSI3KOCTb Ma-c,Bop00TAA4A cm3y

8 KomnoHoeka 6ypunsHoro nHctpymerTa (HKT) (cHuay BBepx):

YBT (HOMMHanbHbLIV AnameTp) MM, INMHa M

BypunbHblie Tpybbl (HKT):

TMMN (HOMUHanNbHbLIN AnameTp) MM, Mapku (4nvHa) M

TUN (HOMUHanNbHLIN AMameTp) MM, MapKu {(nNnHa) M

9 Crartnyeckuii ypoBeHb M

10 Bec6ypunbHOro nHCTpymeHTa npu 6ypenun T
Il Xapaktepuctuka o6bexTa ncnbiTaHna

1 WHTepBan ncnbitaHus (nepdopaumsi) M

2 Ob6bekT NpeacTaBreH

3 KpaTkoe 3aknioueHue no aHanuay Lwnama, ra3oBomy KapoTaxy, KepHy, reotn3NHeCcKMM UccneaoBaHusaM

4 [Mpegnonaraemoe nnacroBoe gasnenve, MMa

5 Mpeanonaraemas akKTMBHOCTb NPOsiBNeHust o6bekTa

6 PykoBoanTens pabot
VHXeHep-TexHonor

HavanbHuk PUTC

3aseky nepepan:

3asBKy NpWHAN:

«__» 200r.

MpumeyaHue— [JaHHble MO NEPBOMY pasgeny 3asBki NpeacTaBnAeT PpanoHHasi MHXEHEePHO-TEXHUYeCKas

cnyx6a (PUTC), no BTopomy — reonornyeckasi cnyba Hegpononb3oBartersi.
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MpwnoxeHne b
(obsaszaTenbHoe)

Cbopma nnaHa pa60T no ncnbiTaHUO NnacTa

COIMACOBAHO YTBEPXOAIO
[‘MaeHbIV reonor ["MaBHbIV HXEHEpP
npounssoguTtens pabor HeapononbL3oBaTens
«___» 200 r.
« » 200 .

["naBHbIV reonor

Hegpononb3oBaTens
« » 200
NnAH
paboT No ncnbiTaHuto nnacTa sipyca (ropu3oHTa)
B CKBaXWHe nnowaau
Heppononb3oBaTenb

B OTKPbITOM CTBOJI1€, B KONTOHHE pr6HbIM mncnbliTatenem nnacTtoB Tuna

| JaHHbIe 0 CKBaXWHe

T.

1 OuameTp CKBaXMHbI, KONOHHbI B MECTE YCTAHOBKU Nakepa MM

2 3aboi CKBaXuHbl M, NICKYCCTBEHHBbIN 32601 M

3 lMapameTpbl NPOMbIBOYHON Xmuakoctu no [ TH:

ya.Bec r/CM3, BAI3KOCTb Ma-c

4 BypwnbHble Tpy6bl (HKT) MM M
MM M
MM M
MM M

5 VcnbiTyeMbl TOPU3OHT HAXOAMTCS B UHTEpBane

UnpeacTaeneH

6 lMNpeanonaraemoe NnacToBoe gaenexHne, MMa

7 lNpepnonaraemoe HacbIWeHWe nnacra

8 [lNpepnonaraemas akTMBHOCTb Nnacrta

9 lMpeanonaraemoe pabovee AaBneHye Ha yCTbe

Il MoaroToBKa CKBaXXWHbI

1 lMpopaboTaTb CTBOI CKB2XXWHbI B UHTEPBanax nocagok Uin 3aTsKeK A0 MOSNHOro UX yCTpaHeHust

2 [NpuvBecTn napameTpbl NPOMbIBOHYHON XMAKOCTW B cooTBeTcTBME C M TH.

VimeTb 3anac npoMbIBOUHOW XXUOKOCTU, PaBHbIN m3

W IIIMHOMOPOLLKA T
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3 MMpoeecTn kapoTaxHble paboTkl ¢ 06s13aTeNbHbLIM CHATUEM KaBEPHOTPaMMbl U NPUBSI3KON 32605 K BCKPLITOMY pa3spesy
4 TMpombITb CKBaXWHY B 06beMe, obecneymBaiowem YncToTy 3abos (40 BblpaBHUBAHUS yAeNbHbLIX BECOB B TPYOHOM K
3aTpybHOM NPOCTPaHCTBE)

5 lMoaroToBMTb CTBON CKBaXWHbI Tak, 4ToObl OGbina obecneyeHa 6e3onacHOCTb HAXOXAEHUs MHCTpyYMeHTa Ha 3aboe B
TeYeHNe He MeHee MuH. MpoBepuTh GypoBoe 060pya0BaHUE B COOTBETCTBUM C TpeGoBaHUsIMM pa3gena 7 HacTo-
silero craHgapTa

6 Ha nepuwog ncneiTaHns Ha 6ypoBON UMETh LEMEHTUPOBOYHLIN arperaT v NOXapHYH MalnHy

7 ObecneynTb BO3MOXHOCTb 06paTHOM NPOMbIBKY CTBOSIA CKBAXXWHbI NOZ AaBNEHUEM U HENPepPbIBHbIN 4OMNWB XUOKOCTU B
3aTpybHOE NPOCTPaHCTBO B NPOLECCE UCTbITaHUSA

Bbypoeori macTep
"eonor

Il MHeTpyKTaX Nno TexHMke 6e30MacHOCTH

MpoBecTn nHCTpyKTax 6ypoBoro mactepa, 6ypoBon 6purazbl, 3KMNaxemn LEMEHTUPOBOHHOIO arperara u rnoXxapHom
aBTOMaLLVHbI O Nopsigke npoBeaeHust paboT 1 nx 6e3onacHoCTy.

OTBeTCTBEHHbIN 32 NPOBEAEHUE NHCTPYKTaxa:

PykoBoanTens pabot HavanbHuk naptmm

IV MpoBegeHne ncnbiTaHusa

1 Komnonoeka AMT (cHn3y BBEPX)

2 Cob6patb xBocToBMK U y3nbl UMNT Tak, 4To6bl yCTAaHOBUTL Nakep B UHTEpPBare

3 YcTaHoBUTHL 3a00NHbIV WTYLEP MM
4 Tpu ponvee Tpy6 BOOON OCTaBUTE HE3ANMTHIMU n.m
Henpeccus Mlla

5 Mpwucnycke AMNT oTo6pate Npoby NPOMBIBOYHON XUAKOCTU U3 xeno6oe o6bemom 0,5 am3
6 Ob6esi3aTh BEpXHIOW TPYOY B COOTBETCTBUM CO CXeMOM 06BA3KM yCTbA NpuucnbiTanumc UMNT

7 Harpyaka Ha nakep
8 CymmapHoe BpemMsi HaxoxaeHus Ha 3aboe UMT

9 WcnbiTaHre NpoBeCTV B COOTBETCTBUM C TPeBOBaHUAMMN TEXHUHECKON MHCTPYKUMK [1]

10 MakcumanbHasi cyMMapHasi HaTsKka npy CHATUM Nakepa He AoNKHa npeBbllwaTh 10 % Beca MHCTPyMeHTa npy 6ypenun
11 Mpw obpaTHol NpombIBke 0TOBpaTh NPo6y NNACTOBOM XNMAKOCTU

OTBETCTBEHHBIN 32 NPOBEAEHVE UCTIbITAHUSR:

HavanbHuk naptum
O6wee pykoBOACTBO 3a NpoBedeHne Bcex paboT BosnaraeTcaHa
lMnaH cocTaBun

« » 200 .

C nnaHom 03HaKOMMEHbI:
PykoBognTens pabot

« » 200 .

Bypoeon mactep

« » 200 r.
"eonor

« » 200 .
HavaneHyk napTmm

« » 200 r.
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MpunoxeHne B
(obsaszaTenbHoe)

AKT roTOBHOCTU CKBaXKWUHbI K npoBegeHUO UCNbITaHUA NNnacTa

CkBaxuHa Ne nnowaab Hepponone3oBatens

Mnact WHTepBan M

1 KoHCTpyKUMS CKB2XWHBI

HapyxHbin TonwwmHa my6unHa Mogbem
avameTp, Mm CTEHKU, MM cnycka, M uemMeHTa
KongykTop
1-1 TeXHUYEeCKasa KONMOHHA 2-9 TeXHUYECcKas KONoHHa
TNetyuka
2 OTKpbITLIV CTBOIM: gnameTp MM, 3260 M

3 Jlutonoro-ctpaturpaduyeckasn XxapakTepucTmka UCnbITYEMOro ropusoHTa

4 YcnoBuWsi BCKPbITUS:

a) parta« » 200 r.
6) napameTpbl NPOMbLIBOYHON XUAKOCTU NPU BCKPbITUU:
ya. BeC r/CM3, BSI3KOCTb Ma- ¢, BogooTaava cm3iy

5 TMapameTpbl NPOMBIBOYHON XMAKOCTU NPY UCMbITaHWM COOTBETCTBYIOT,
He cooTtBeTcTBYtOT [ TH
6 CeepgeHusi o npopaboTke N NPOMbIBKE CTBOMNA CKBaXKMHBI:

7 Be3sonacHoe BpeMsi HAXOXAeHUsI UCTbITaTens npy 3aboe cocTaBnseT MVH
8 [oToBHOCTL GypoBOro 060pyAOBaAHNMS K UCTbITAHUIO

9 3anac npoMbIBOYHOW XUAKOCTN B 06beme, M3 nmeeTcs
10 MoTOBHOCTB NPOTUBOBLIGPOCOBOIro 0GOPYAOBaHNS (NPEBEHTOP, BEIKWAHBIE NIMHWUK, YCTheBas 0GBsA3Ka, LEMEHTUPOBOY-
HbIW arperar)

11 ToTOBHOCTb BYPUIBHBIX /HACOCHO-KOMIMPECCOPHBLIX TPYH

12 [NaHHble 06 anekTpomeTpudeckmnx paboTax (onucanve pabor, garta)

13 3aknioueHne 0 BO3MOXHOCTU NPOBeAeHUsA paboT UcnbiTaTeneM nNnacToB

AKT cocTaBneH:

« » 200 T.
VHxXeHep-TexHonor

leonor

BypoBori macTep

AKT npuHsAn:

HavanbHrK napTum no UcnbITaHuio
«__» 200 r.
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CkBaxuHa Ne

Mpunoxenue
(o6s3aTenbHoe)

AKT UCNBITaHUA CKBaXXUHbI UCNbITATENEM NNAcTOB Ha pr6ax

KycT Ne

Mnowaab

« »

200 r.

KaTeropums CkBaXXviHbl

Twn nenelTatens

Heapononw3oeaTtenb
Tun MaHOMETPOB

1 YcnoBus NpUMeHeHusi ucnolTatens (NoA4epKHyTh): UCMbITaHWe B npouecce BypeHust; ucnbiTaHne nocne OKOHYaHus
BypeHus; ucnbiTaHne B KONOHHE.
TexHOnorvst NCNbITaHNs: CeNeKTMBHAaA, MHOTOLMKIOBas ( LUMKIOB);

C OMOpOVi: Ha 3260V, Ha CTEHKU CKBaXWUHbI.

LleJ'Ib nenblTaHNA: onpegeneHne Xxapakrepa HacblWeHHOCTU NnacTa, I'IpOMbILIJJ'IGHHOﬁ 3Ha4YMMOCTN Nnacrta, oYncTKa nnac-
Ta, onpegeneHne repme TMMHOCTU KONMOHHbBI U LEMEHTHOrO Konbua

2 Tun 6ypoBOI yCTaHOBKU

3 KoHCcTpykuusi ckBaxuHbI: 3a60M (MOCT) M; KOHAYKTOp ANaMeTPOM MM;
rnybuHa cnycka M; TEXHUYECKas KONOHHA ANaMETPOM MM;
rnybvHa M, 3aLleMeHTUpPOBaHa Ha M oT 6awmaka;

OTKPbITbIN CTBOMN ANAMETPOM MM, OT ao M
4 Tvn NPOMbIBOYHON XUAKOCTH Hanu4ue yTaxenurenen

Npwv BCKPbITUW:

MNOTHOCTb ricm3; BASKOCTb Ma- ¢c;BopgooTpava cm3/y;
NPV NCMbITAHWW:

MNOTHOCTb r/CM3; BSI3KOCTb Ma- c; BogooTaava cm3/q;
5 WHTepBanucnbiTaHusi M,
Tun KonnekTopaB UHTEepBare UCNbITaHWA

Ctpaturpacus nironorua

Hara BckpbITus GypeHuem (nepdopaunen)

MposiBneHue nnacranpv BCKpbI TUK (NEPENUB, NOrMNoLLeHUe), ra3upoBaHue

Hata nposegerHnsi TNMPC Komnnekc TMPC

NpoBeeH B UHTepBarne

6 Komnonoeka WUMT (tun, anvHa n gnametp Tpy6, ncnoitatens, 3K, maHomeTpa, wryuepa)

dakTnueckasi komnoHoska UMT

InvHa v rny6una yctaHoBku hunbTpa

Tun unbTpa

7 CocraB uHcTpymeHnTa Hag UMNT

8 NonuexuakoctuHagUMNT M, NITOTHOCTB XXKMAKOCTH ricm3
9 Tunnakepa ,Anametp MM
"ny6uHa ycraHoBku: nakep 1 M, nakep 2 M
10 TemnepaTypaB 30He yCTaHOBKM Nakepa °C
11 JmameTp cKBaXuHbI Ha rMy6uHe ycTaHOBKM Nakepa MM
12 PacueTtHasigenpeccusinannact (AP) MMNa

13 KauecTtBO NakepoBku (repmeTnyHOCTb, Npoceaanue UMMT, ypoeeHsb B 3aTpybbe)
14 Harpy3ka Ha nakep, kH

15 CseaeHunsi 0 MaHOMETpaXx:

Tvn, Homep ma-
HoMmeTpa

MakcumanbHoe aae-
nexne, MMa

ny6buna ycraHoB-
KW, M

MecTo ycTaHoBkn

3aknioveHne o pabote maHOMeTpoB
(nprunHa oTkasa npnubopoe., kavec-

TBO 3anucu)
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16 Bec 6ypunbHoro nHctpymenta (HKT): (B geneHusix no uHANKaTopy, LueHa aenexms):

nepen NakepoBKON kH, npu ncneitannm kH,
npwv CHATUM Nakepa kH, nocne cHATUA nakepa kH

17 WnTepsanel nocagok u 3atsikek MHCTpyMmeHTa npm CINO M
18 Pexum ncnbitanms (umknbl):

| umkn: npuToK MWH, BOCCTAHOBJIEHWE aBIeHNsi MWH;

Il umkn: NnpuToK MWH, BOCCTaHOBIIEHWE aBIeHNs MWH;
Il umkn: npuTok MWH, BOCCTAHOBINEHWE JaBneHns MWH;

19 Xapakrep nposBneHns nnacra npu ucrnelTaHuy (NOsSIBNeHUe YPOBHS, NEPEnuB, ras)

FOCT P 53240—2008

20 Tpogdykuns s nnacra (4To NoNy4eHo, B KAKOM KONM4ecTBe, B Kakmx Tpybax)
06N NPUTOK M3, B TOM unChe pacTBopa M3,cbvmpraTa
NIacTOBOM BOABI M3, HedpTh M3, rasa

MpoayKuus Nog UMPKYISILMOHHBIM KIanaHoM (4TO NOMyYeHOo, B KAKOM KONUYecTBe)

Toxe BKamepe NpobooTGopHuKa

21 Bpemsacnycka AMT

22 Bpemsnogbema T

23 O6wee BpeMs HaxoxaeHnst 6YpOBOK B UCMbITAHWK

24 CocrosiHme 31K, ncnoitatens, npubopos

CocTOosIHME HUXKHErO, BepXHEero nakepa, CKornbKo pas cnyckancs, npurogHoCTb KCcneaywemy Crycky

25 OueHka no gnarpammam riny6uHHbIX MAHOMETPOB TEXHUYECKOW YCMELWHOCTU UCTIbITAHUS (NOAYEPKHYTH):

VcnbiTanne TeXHUYeCckn yenewHoe (yaadHoe)

VMcnbiTaHne TeXHU4Yeckn yaa4vHoe€ € OCNOXHEHNAMMU

VicnblTaHWe TEXHUYECKN Heyga4yHoe

VenbiTaHne aBapuitHoe

26 PekomeHgauuu 06 0AHO3HAYHOCTW MW NOBTOPHOM UCTIbITAHUU

27 MpeaBapuTenbHble QaHHbIE O rMAPOAUHAMUYECKUX NapaMeTpax nnacra:
MmapoctaTnyeckoe gaeneHne oo Nocaaku nakepa Mla, nocne cHAaTuA Nakepa

MMa,

nnacToeoe paBneHune MMa, aenpeccus Mra, koaddurumeHT NnpoaykTMBHOCTH

(chakTnveckui) M3/cyT~ MMNa
HebuTt (akTnueckuin) M3/cyT
T'maponpoBoAHOCTL UCMBITAHHOTO MHTEPBana 102 m3/MrMa- ¢

MpeacraBuTens HegpononsL3oBaTens (reonor)

bypoBoii mactep

HavanbHuk napTmm no ncnbiTaHnio

« » 200 .
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MpunoxeHne [
(cnpaBo4Hoe)

3aknroJeHue no pes3ynbTaTaMm UCNbITaHUA UCNbITaTeNneM NNacToB Ha pr6ax

YTBEPXOAKD
[nmaBHbIK reonor nponssoanTens paéor

« » 200 r.
[aTa ncnbiTaHms « » 200 .
CkBaxunHa Ne KycT Ne Mnowaab
KaTteropus ckBaXuHbl Heaponone3oeaTens
1 3abol ckBaxuHbI ((PAKT., UCKYCCTR. ) M, ANaMETP CKBAXKWHbI MM
KonoHHa gnvHon M, CMyLLeHa Ha rnybuHy M, AMaMETP KONOHHbI M

2 YcnoBusi NpoBeaeHus TnapoanHaMUYecKnxX UCCNeA0BaHNIA NMPU BCKPbITUM MHTEPBANa, NPyu NCNbITAHUK

MapameTpbl NPOMBIBOYHON XNOKOCTH

WHTepean uccrnepoea- Robaek Hedtn
Ne HUIA, M Tun | 1 xummueckux pea- MnotHocTb, | BAskocTb YA. an. co- Bopootaaua
, renTon tow3 | Ma.c | "PoTMEne p‘cm3f~: ‘
Hue, OM- M

3 Ycnoeusi npuMeHeHns nenoiTaTens NNacToB: B OTKPbITOM CTBOMNE, B KOMOHHE

Llenb ncnelTaHus (NogyvepkHyTh): onpeAeneHne Xapakrepa HacbIWeHUs NnacTa NPOMbILLNEHHON 3HA4YUMOCTU, OYMCTKA
nnacra, onpeaeneHne repMeTUUHOCTU KOTNTOHHbI U LIEMEHTHOTO KONbLUa

4 WHTepBan ucnbiTaHus (nakepoBaHus) M
HunameTp nakepa (nakepog) MM
OdbpekTnBHbIN MHTepBarn no M'MPC (B uHTepBane ucnbiTaHus) M
Jlutonorus

Bospact TWIM KOMNIeKTopa

Hata BckpbiTus BypeHuem (nepdopaumen)
MposiBneHne nnacta Bo BpeMsi BCKpPbITHS

(nornowan, He nornowan)

5 3anwuBeka B bypwvribHble TPYObI: KONMMYECTBO pa3 Bpemsi

XKMAKOCTB NNOTHOCTBIO r/icm3, M.N. m3
6 [MpuuncnbiTaHMM B CKBRXXUHY ONUTO XKUAKOCTH: M3 MNOTHOCTBIO ricm,
ya. an. conpoTuBNeHne Om-m

PacueTtHangenpeccusiHannact(P)__ MllanpvrpagueHTe AaBneHus MMa

7 FepMeTNYHOCTb MHCTPYMEHTa
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8 XapakTep NposiBNeHus nnacra npu NcnbiTaHnm
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MpoaonkntensHOCTb MpopomxuTentHocTe
CocTaB XuaKkocTtu YaenbHoe POA BOCCTAHOBMNEHUS
(HedTb, BOga, dun- | O6bem nputoka, | MNOTHOCTD, 3MNeKTpuyeckoe MpUTOKa, MIH OaBreHns, MUH
NbTPaT, MUHAHBINA m3 riem3 CONPOTUBIEHNE, (o upknam) (no uuknam)
pacTBop, ras) Om-m
1 2 3 1 2 3

9 AHanus nnactoeoro cdniovaa (ra3oso3gyLHON CMECU U XNOKOCTH)

Yrnesogopoab!, %

Xapakrep [aeneHue, MnoTHOCTB,

Hpyrvue koMnoHeHTbl, %

KUAKOCTU MMa ricm3

10 MNmapogvHamuydeckasi xapakTepucTuka nnacra

MnacTtoBoe dakTuy.
ViTepsan naeneHve | genpeccus, zlfztllyﬁ/{ﬂa . zkh/”/"ﬁ/in My | Qg McyT
wensiTakks | o g MMa MKM ¢ | mkm2-cm/ MMa-c

Neps
m3/cyT- MMa

3AKNKOYEHUE

1 WcnbiTaHne NpoBeaeHO ka4eCTBEHHO (OLeHKa OCTOBEPHOCTU U OQHO3HAUHOCTH MOMYHYEHHbIX 4aHHbIX)
OTnoXeHus B UHTEpBane M 0 A@HHbIM UCTbITaHUS XapaKTepu3ayoTcs

(naetcs kpaTKas XapaKTepuUCTMKa KONINEKTOPCKUX CBOMCTB, XapakTepa HachILL@HUS U 0TAauM,

COCTOSIHUA NMPUCKBAXWHHOW 30HbI ANS NPOAYKTUBHbIX N1acToB, I'IpOMbILLIJ'IeHHOI7I LUEHHOCTH

obbekTa, pEeKOMeHAaLMK Mo HAanpaBneHWio AanbHERLLNX paboT, ykasaTk Hanu4ue UHpopmamu

06 UHTepBane uenbiTaHusa no AaHHbIM MAPC, razoBomy KapoTaxky, reonorn4eckum

HabnogeHuam)

"padpnkn nameHeHns gasnenns npu nposegexHun AMT npunarawtes
2 WcnbiTaHne Heka4ecTBEHHOE

(yrkasaTb npuHnHb)

Craplumii nHxeHep-reounsnk
(vHTepnpeTtartop)

200 .

« »
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Mpunoxenne E

(cnpaBoyHoe)

AKT 0 BbINoONMHeHUU paGoT annapaTypoil UCNbITaHUA NNacToB Nnpu6opamu Ha kabene

Hauano pa6ot
CkBaxuHa

Hepgponone3osarens

OkoHuaHue paboT
Mnowaab

Mpon3soanTene paboT (reodmsnyeckan opraHm3aums)

Llenb pa6ot

1 JaHHbIe N0 CKBAaXWHe

3abon M KpuBusHa BuHTepBane pabot rpagycel
TemnepaTtypa °C

2 Twvn v napameTpbl NPOMbLIBOYHOW XXUAKOCTH
Tun NPOMbIBOYHOM XXNMAKOCTH
Ho6aBku
YpOBEHb OT YCTbS m[lnoTHoCTb r/icm3
BnskocTb c
BogooTaaua em3y
YoC OmMm:- m

3 [aHHble no annapartype
MpuGop (Tun, Ne)
Hatunk gaBnexus (Tun, Ne)
CraHgapT-curHan MMNa

4 O6beM UzMepUTENbHLIX KaMep, cm3
Manom , NpeaBapuUTernbHON
1-M NPOMEXYTOUHOMN , 2-1i NPOMEXYTOUYHON s
3-1 NpOMEXKYTOYHOM npo6ocHopHuka
MpvBsi3ka k rmy6uHam MeTogom
XapakTtep 0TKa30B, HapyLEeHU

5 OGbeM BbINONHEHHLIX paboT u NnpegBapuTenbHble pe3ynbTaTbl
Ta6bnwuuya 1*

Xapaktepu-
Fny6una | Pexum pa- | Konunuec- |Bpewmsimpu-| Ob6bem Homep -
Ne cnycxa Ne Toukn otbopa, M 6oThbI TBO LMKIOB TOKa, C tnonga, n npoosi CTVII%ab:'IDO

*NMpumevyaHusn

1 Pexum paboTbl: OMK — pasoebii 0160p Npobsl drtonga; OMKM — mHoropasoBbiit ot6op npo6 cnomaa B ogHow To4-

ke; [[AK — oaHopasosoe uamepenue B pexume [AK; F[OKM — mHorokpaTHble namepenus B pexume MOK.

2 Konudecteo umknoe: npu OMK n MK — 1, npu ONKM n IAKM — daktnyeckoe.

3 Bpewmsi mpuTOKa: Npy OTCYTCTBUM repmeTmaaumm — 0, B ocTarbHbIX Cryydasx — hakTnyeckoe.
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4 O6wvem dritonga: Ha Touke 6e3 npuToka — 0, B OCTasnbHbIX Cry4asx — paBHbIV hakTUHeckoMmy 06bemy, NOCTYNVBLIEMY
B NpoBonpuemMHuK nnv npo6oc6opHMK Ha TOYKE.

5 XapaktepucTuka npobbl: cocTaB, LUBET, 3anax, roplo4ectb U T.4., OLEeHEHHbIE OPraHONenTUYeCKU

6 Pe3ynbTaThbl aHanu3anpoo6 XnaKocTu
Mpo6bl 0ToGpaHbl (aata)
Mpo6bl aHanuampoBaHb! (gata)

Tabnwuua 2

XKnpgkocTtb dunbTpaT
3 ~
Ne npoBsi ny6uHa Ob6bem, am CeolicTtBa
oT6opa, M MnoTtHoCTb,
MnoTHOCTb r/iem3 Y3C, 0m:- m
Bcero Hedtn 3 | BsiskocTs, C
r/cm
7 Pe3ynbTaTbl aHanu3a npo6 ra3oBo3ayLHON CMeCcH
[Mpo6bl oToGpaHbl (gaTa)
Mpobbl aHanuavpoBaHbl (gata)
Tabnuua 3
0,
my6uHa otbopa OGrem raso- yrnc(;}t;zlxc?po- YInesonopoasl, or. %
Ne npo6bl N | BO34yLIHOW 1108 H,, abc. %
cmec, N abc. % CH, | C,Hg | C3Hg | C4Hyg | Boiwe
MpouasoguTens paboT Hepgpononb3oBatenb
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Bubnuorpadua

[1]1 PO 153-39.0-062—00 TexHu4eckas MHCTPYKLMS MO WCMbITAHUIO NNacTOB MHCTPYMeHTamMu Ha Tpy6ax (npuHsaTa u
BBeJeHa B AelicTBUe npukazom MunaHepro Poccun ot 2 hespans 2001 r. Ne 33)

[2] PO 153-39.0-072—01 TexHu4eckas MHCTPYKLMS No NPOBeAEeHUI0 reonanyeckmx uccriegoBanuii m pabot npubopa-
MU Ha kabene B HePTAHBIX U ra30BbIX CKBAXXMHaX (MPUHATA U BBEAEHA B AECTBUE NPUKA30M
MuHaHepro Poccum ot 7 mas 2001 1. Ne 134)

[3] TvnoBasi MHCTPYKUMA Mo 6e3onacHoOCTU reomanydecknx paboTt B npouecce BypeHUsi CKBaXXUH 1 pa3paboTku HedTs-

HbIX 1 ra30BbIX MECTOPOXAEHUI (YTBEepXaeHa npukasom MuHTonaHepro Poccnm ot 12 utoHs 1996 1. Ne 178).
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YK 622.276.550.8:006.354 OKC 73.020 T58

KntoueBble croBa: UCMbITaHWe NMacToB B npouecce 6ypeH|/|$|, He(bTFIHbIe CKBaXXWHbI, ra30Bble CKBa>KNHbI, NC-

nbltTatesib NacToB Ha pr68X, ncnblTaTeNb NNAcToOB Ha Kabene, obca)eHHas CKBaXXUHA, FeOd)I/ISI/ILIeCKI/Ie nc-
cnegoBaHnA CKBaXXWH, BCKPbITUE NJ1aCToB
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