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PYKOBOASIIUUNA AOKYMEHT

TexHMYecKas HHCTPYKLMA [0 HCHBITAHUIO IIACTOB
HHCTPYMEHTaMu Ha Tpy0ax

Iarta BBepenus 2001-03-01

1 Obnacte ipUMeHEHU

1.1 Hacrosmmui PYKOBOAAIMH  JOKYMEHT onpeaenser 3a4adH,
OpraHM3alMIO H TEXHONOTHIO paboT ¢ NpUMEeHEeHHEM TPYOHBIX MCIIBITATENEeH IacTOB
(MITT) Bo BCex Kareropuax CKBaX(MH 33 HCKIOUEHHEM HCMBITAHUA CKBAXCHH, I11aCTh
B KOTOPBIX MMEIOT COnepKaHue ceposogopoaa donee 10% no o6nemy.

HcnpiTanue Takux CKBa)XXWH BBIUTOJHAETCS MO WHAMBHAYANIBHOMY IUIaHY Ha

KaXKJ10€ UCIIbITAHUE.
1.2 Micnbitande maacroB xomimekcamMu UWITT BeimonHsi0T npoussoauTeiy

paboT B  TOILTHBHO-IKOHOMHYECKOM KOMIUIEKCE HE3aBHCHMO OT  (OpM
cOOCTBEHHOCTH, UMEIOLIHE JIMIIEH3HH Ha [IpaBO NpPOBEACHUSA IeOOTMYEeCKHX pabor
O U3YYEHUIO 3€MHBIX HeAp U CKBAXKMHHBIX reoU3H4IEcKHX pabor.

1.3 Mcomtanue niuacToB B IIpolecce OypeHHs] BXOIMT HEOTbEMJIEMOM
YACTHKO B TEXHOJOMMYECKHH LUK CTPOHTEABCTBA HEPTAHBIX M ra3oBbIX CKBAKHH.
Ilpumenenne MIIT pernamenTupyercs o00f3aTeNbHBIM ¥ JOHNONHHTENBHbLIM
KOMIUIEKCaMH Teopu3pdecKux wuccnenosadud M pabor B cksBaxuuax (I HUPC) u
NpeIyCcMaTpyUBaeTCs  IIPOEKTHOM  AOKyMEHTallueM M reoJioro~TeXHHYeCKUMU
HapsJaMH Ha CTPOHMTEIbCTBO CKBAXHH, KaK OLHO M3 BBICOKOI(QEKTUBHBIX CPEACTB
MOJY4YeHMS T€OJIOTHYECKOH, TEXHOMOTHYECKON U Mr’MAPOAHHAMUYEeCKOH HHPOpMAaLMH

O MlacTax Y HachlAOMKX UX Quonaax.
1.4 HcneiTaHWe miacTa - TEXHOJOTMYECKHH KOMILIEKC paboT B CKBaXKHHe,

CBA3aHHBIH CO CHOYCKO-MOABEMHBEIMH OnepalusIMH HMHCTPYMEHTa, CO3jJaHueMm
riryOoxol zenpeccuy Ha I1NacT, MHOIOUMKIIOBBIM BBI3OBOM IMNPHTOKA [JacTOBOH
XHAKOCTH ¥ 0T6opoM IMyOHHHBEIX Npo6, ¢ 00A3aTEeNbHON PErucTpaluer AdarpaMm
H3IMEHEeHUd [aBjeHMs W TeMIleparypel Ha 3a00e M B Tpybax M onpenencHueM

IrHAPOAMHAMHYECKHX [HapaMeTpos [INacTa.
Ilepen ucneTaHHEM MpoBOAUTCH HeoOxoaumeld komiuieke ['MPC,

obecrreduBaroHIHi BeIOOp HHTEpBaja HCOBITAHWA HA OCHOBE YydYeTa 3ancraHus
IACTOB-KOJUJIEKTOPOB, XapakTepa HAcBIIEHHOCTH HX OTHACHBHBIX Y4YacTKOB M
HAJTUYHA NMIIOLIALOK JJ1A YCTAHOBKH NakepoB (B HEKABEPHO3HBIX HHTEPBANax).

1.5 B nOHCKOBO-pa3BeNOYHBbIX (HEOOCAXEHHBIX U OOCAXEHHBIX) CKBAXHHAX
rdJpoAHHAMHYECKME METONb!I HCHOLITAHUS NPHMEHAIOT A pelieHUs pPa3jidYHbIX
re0SIOrM4eCKUX 3anad (pasfieficHHs! KOJUIEKTOPOB Ha NMPOAYKTHUBHBIE H BOJAOHOCHBIE,
YCTAHOBAGHHA XapakTepa MX HACBHIIEHHOCTH, KOHTAKTa MeEXAy OIIoHAaMU K
3¢ HeKTHBHOK TONIIMHEI, ONPeAEHCHHS MapaMeTpOB [1acTa H €r0 OKOJOCTBONLHOM
30HbI, TPOrHO3HPOBAHUSA PEXHUMA SKCIUTyaTalMH ITPOMBIILIJICHHBIX OOBEKTOB ¥ T. A.)
1 HEN0ro psIa TeXHONOTHYecKHX 3a1ad (ONTHMH3aUuM pexxuMa OypeHud, KOHTpOIIA



PH 153-39.0-062-00
napaMeTpOB pacTBOpa AAA BCKPBITHA C MHHAMAQIBHON penpeccuest Ha

IIPONYKTHBHBIH IOPH30HT, BeI6Opa COOTBETCTBYIOMIUX MeponpuaTuit nns 60puOH C
NOIJIOIICHHSAMH K NPOABICHUAMHE IINacTOB, PEINEHHA O CIyCcKe obcagHol KOJIOHHEI
HITY THKBHAAIMH CKBRKUHE! 6€3 ClTyCcKa 3TOH KOJNOHHE M JIp.).

1.6 B axcrinyarauunoHHbIX ckBakuHax MITT mpuMensioT ¢ uenblo: 04UCTKH
NPUCKBAXMHHONA 30HBI At HUHTEHCHHKAUMH go0h4M He(dTH, OCBOCHUA
3aKOHYEHHEIX OypeHHeM CKBaXXHMH, OUECHKHM TEXHHYECKOI'O0 COCTOSHHSA 0oO0caiHON
KOJIOHHBI H ILEMEHTHOI'O KOJbMAa 33 KOJMOHHOH H 3(Q(EKTHBHOCTH IIPOBENEHHBIX
PeOJIOTO-TeXHHYECKHX MEPONPHATUH, OLICHKH H3MEHEHMA TIHIpOANHAMHYECKHX
NapaMeTPOB B NPHUCKBAXUHHOA M yAAICHHOH 30HAX IUIACTa, PEIUNCHHS CIelHaIbHbBIX
3afa4  (HanpuMep, OXHOBpEeMEHHOH nepdopalud UM  HCOLITAHHA  IUIAcTa,
YCTAHOBIEHHS MHTEPBAJIOB HErepMETHYHOCTH O0CaAHOM KOJOHHB, IPOYHOCTH
LIEMEHTHOT'O MOCTa, 3aK0JIOHHEIX [IEPETOKOB M AP. ).

Tonexo xomiLexkcHas uHTepnpertamus HHGpopManuu IMPC u VIIT no3soigeT
pPeluaTh ¢ BEICOKOH JOCTOBEPHOCTHIO BRILICIIEPEYHCIICHHEIC 3a0aUH.

2 3akoHOIaTeNlbHble U HOPMaTUBHBIE CChUIKH

2.1 3akoH Poccuiickoit ®enepauuu «O Hegpax» Ne 27-03 or 03.03.95 ¢
H3MeHeHUIMH | ponoiHeHusMu oT 10.02.99 Ne 32-]73.

2.2 TOCT 13862-90 O6b6opynosanue nporrneoBbiGpocoBoe. (OCHOBHbIE
CXEMBL, OCHOBHEIE IApAMETPhl M TEXHHYECKHE TPEOOBAHHA K KOHCTPYKLIMH.

23 CT EAI'O-046-01 I'eobusnueckve wuccnenoBandss # paboThl B
CKBaXKHHAX. ['eopusnyeckne HCCACNOBaHMA Pa3pe30B CKBaxHH. KapoTax.
Tepmunrl, onpenenenus, OyxBeHHble O0003HAa4YEHMs, H3IMEpAEMbiE (UINUECKHUE
BeTHYHHEL. M., 1998.

24 PO 153-00.0-003-99 [Ilopsnox paspaboTku, corjnacoBaHus H
YTBEPXKIAECHUS OTPAcCHEBBIX HOPMATHUBHLIX JOKYMEHTOB.

2.5 llpaBuna reoH3HYECKHX MHCCIENOBaHMA H paGor B HeQTIHBIX H
I'a30BBIX CKBaXXuHax. M., 1999,

2.6 Ilpasuia 0e30MacHOCTH B HEPTIHON M ra3oBOM NMPOMBIMLIEHHOCTH. M.,
1698.

2.7 Tunossle MHCTPYKUMH 1o Oe3onmacHocTH reodusuueckux pabor B
ipouecce OypeHHs CKBaXHH M pa3spabOTKM HE(TAHLIX U rasoBBIX MECTOPOXACHHIA,
Kuura 3, M., 1996.

2.8 BpeMeHHbIE OCHOBHEIE YCAOBHA NMPOM3BOACTBA PaboT ¢ HCIIBITATENIMMU
nnacToB B cucrteme MHIIL. 1993.

29 PO 39-0147716-512-85 TexHONOrHS WCCNEOBaHHA  DIYOOKHX
PasBeOYHBIX CKBaXXHH MCHBITATSISIMM HM TpybGax ¢ IIpuUMEHEHMEeM HOBBIX
TeXHHYECKHX CpelcTB «I 1yOHHa».

2.10 PII 39-0147716-216-86 TexHOJOTHA MCCNeHZOBaHUS ROOLIBAIOIMX H
pa3sBeOYHLIX CKBAXHH B KOJIOHHE HCIBITATENAMH Ha Tpydax.

2.11 PJ 39-0147716-002-88 Metonudeckoe pyKOBOACTBO M0 CENEKTHBHOMY
UCIIBITAHHUIO MIACTOB B OYpAILIUXCA CKBAXKUHAX.
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3 OnpeneneHusd

3.1 Tepmuun H a06peBuaTyphl

ABT1/{ - a"HOMaibHO BRICOKOE IINAaCTOBOE NaBlIeHHE

AK - aKYCTHYECKHH KapoTax

AKB - aKYCTHYECKHI KapoTaXX MHOTOBOJJHOBOH

1391 | - DaHK AaHHBIX

bK - 6oKOBO# KapoTax

bK3 - BOKOBOE KapoTaKHOE 30HAUPOBaHHKE

BMK - BOKOBOH MHKpPOKapOTax

BHK - BONOHEPTAHON KOHTAKT

BJIK - BonHoBOH [TK

BK - KapoTaX METOJIOM PEruCTpalliH BOJIHOBEIX KapTHH
[ BK - Ta30-BOASTHON KOHTAKT

ITK - FAaMMa-raMma KapoTax

'K - FTMAPOIUHAMHYECCKHHA KapoTax

TPC - reodusmueckue HccaenoBaHus U paboTH B CKBaKMHAX
'acC - reopusHIecKue UCCIIeNOBaHHA CKBAXKHH

I'HK - raMMa-HEHATPOHEEIH KapoTax

'K - FaMMa-~KapoTaxk HHTerpasIbHbI#

KO - ITIHHOKHCIIOTHAS 00paboTKa 11acra

I'HK - ra30-He(TAHOH KOHTAKT

I'TH - I'€0JIOTO-TEXHOJOIHIECKHE HCCeIOBAHNSA
I'TM - reosoro-rexsHu4ecKue MEpOIpHATUSA

I'TH - MEOJIOrO-TEXHHYECCKHH HapAX

I'TTI - raMMa - TaMMa TTOTHOMEP

HK ~ MUINEKTPUIECKHI KapoTax

EBC - ECTECTBSHHAas BOAHaA CYCHEH3HUA

UK - HHAYKIMOHHBIA KapoTax

UHTK - uMIyIeCHEIN HelTPOHHBIH raMMa-KapoTax
HIIT - ucnsiTaTelnb IacToB Ha TpybHax

KA - KOMINexc HCIBITATENRHEX HHCTPYMEHTOR
KHOJ - KxoMImexc Asis UCIIBITAHUSA, OCBOCHUA H HOPa3BEIKH
KMIT - KOHTPONBHO-H3MEPHUTENBHEIC IPHOOPEI

KBl - xpuBag BOCCTaHOBIEHHSA JaBIICHUS

Kil - KpH¥Bas IIPHUTOKA

KC - METOJ, KaXYIEerocs COPOTHBIICHUSA

M3 - MHKPO3OHANPOBaHHKE

MU' - MHOTOLIMKJIOBBIM HCHBITATEND IHAPABIHYECKHIL
MHWK - MHOTOLIMKNIOBBIA HCIBITATENBHBIR KOMIIIEKC
MK - MHKPOKapOTaX

HK - HEHTPOHHEIH KapoTax

HI'1Y - nedrerazonobnipaiomiee ynpasieHHe
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HKT - HacocHO-KoMIIpecCOpHBIe TPYOh

OIT3 - oGpaGoTka npu3aboiiHoM 30HKI INacTa

[IC - MeTOoX ITOTEHUHAIOB CAMONPOU3BONBHOR NOIIPH3ALHH
CKO - consHOxucnoTHAY 00paboTKa mlacra

TTXB - TepMOTa3OXHMHYECKOC BO3JICHCTBHE HA NIacT

YBP - ynpasienue 6ypoBbix pabot

VIP - ynpasneHue reopusnyeckux padbor

Y3 - ycTpo¥cTBO AU 3aMepa JaBIeHHS

YCHUIT - ycTpoiicTBO 1)1 CENEKTHBHOIO HCTIBITAHMS [11acTa
OMK - 3jneKkTpoMarHuTHREIA KapoTax

SIMK - anepHBIM MarHUTHBIH KapOTax

3.2 CocTaBHEIE 9aCTH MCIBITAaTENS IACTOB Ha Tpybax

L, e i

[{Indr Tepmun OupenencHue | a |
MI1 WUcoerrarens nnacroB  OcuoBHONW kJanaHHBIA MEXaHU3M, NpeiHA3HAYEHHBIH N

NEPEKPBITHS BHYTPCHHEH MOJIOCTH  KONOHHE! Tpyd or
CKBaXXHHHOM¥ >XMIKOCTE NpH ciiycke H noibeme MHIIT,
coobmenns OypunsEblx (HK) Tpy6 ¢ HCOBITRIBAEMBIM
MHTEPBAIOM, BHIpaBHUBAHHS IABNCHHs HAA M [0 NAKEPOM
nepex ero cuaTueM 1 noaremom UIIT.

3[1 Knanau sapopHeit  MexaHusM, npefHa3HaYeHHBIH i NepeKphITHA NONOCTH TpYD
(r1OROPOTHEIH UIH B NOpPOHEeCCe MCIBITAHMS C NEeNbI0 pEerucTpallMi KpHBOM
PacTIKECHH ) BoccTanorneHuq nasienus (KB)

Kil Knanan MexanuiM, IIpexHasHaYeHHbIH s npsamolt U obparnoif
NHPKYNIAIIHOHHBIHA HUPKYASALUH XKUAKOCTH B JHO00H MOMEHT HCIILITAHUS [1aCTa
(cMABHOM KnanaH)

K  Komnencarop MexaHu3M TEASCKONMUYECKOH KOHCTPYKINM, IpeAHAZHAYCHHLINA

AN KOMINCHCAUHMY BEPTHKATEHOIO X042 KOJOHHEI TPYO.

SI'  Slcc runpasmudecknit MexaHu3M, npeiHasHadeHHBH [UId 00ner1eHus CHITHA NlaKepa
C MeCTa €ro YCTaHOBKM NOC/ie HCNBITaHHN MM JIHKBUAAIUH

npuxBara xpoctoBrka MI1T.
TP Ilaxep Yien, npeaHadHau€HHBIH M8 TIEPMETHYHOIO NEPEKPHITUS
LHTHHAPHYECKUH KOJIBIIEBOIO [POCTPAHCTIBA CTBOJIA CKBRXHHEI ¢  LEIBIO
H3OJIALMH HCIBITYeMOro o0heKTa OT OCTANBHOMN 4YacTy CTBoONA
CKBaXHHEL
® Qustp ToncrocTeHHbt narpyboKk ¢ DMOpPOJOJBHBIMHU INEASMH H

EpECBOAHUKAMH, CIYXKAMA 14 IpenoXpaHeHHS UITVIEpa H
npoxoHex Ka"anoB HIIT or 3acopewus W mng pasMelleHUs
riayOHMRHBIX ABTOHOMHBIX PETHCTPUPYIOIIUX IIpHOOPOB.

SAK  OnopHuilt SKOPB MexanusM I8 ynopa B CICHKH CKBaXUHE! (B OTKPLITOM
cTBoNC, B oOcanuoll KONOHHE) NPH HUCIIKTAHMM IutacTa Oes
Oropht Ha 3a00H.

36  3amok Ge3ofracHsIH MexanusMm, npeHa3HaYeHHBIH I OTBHHYMBAHUM KOJOHHEI

Oypmnbraex (HK) 1py6 u HIIT ¢ uempro misnevenms HX u3
CKBAXMHBI B ABaPHHHBIX CHTYaLMIX.
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4 Opranuszauus paboT

4.1 Hexgpomnons3oBaTely, HMEIOMME JIMLEH3HIO rocyJapCTBEHHEIX OPraHoB,
IPUMEHSIOT pa3iu4YHble OPraHH3al[HOHHO-TTpaBoBbie HOPMEI B3aHMOOTHOILICHHHA ITPH
BEINIOJIHEHHH paboT ¢ UIIT ¢ cyObpexkramMy NpeAlTpHHUMATENLCKOA NeSTENBHOCTH
(nanee — [ IpoussoauTenu paboT).

4.2 Hegpononp3oBaTenb  yBemoMmiser Ilpoussomurens  pabor o
HeoOxoauMocTH nipoBencHua padbor ¢ MIIT 3a TpH aHs 3agBKOH Ha HCIHTaHHE
CKBaXHHBI, B KOTOPOU YKa3BIBAIOTCH LEJH H 3aJa9H, COCTOJHHEC H I€OJIOT0-TEX-
HHYECKHEe XapaKTEPUCTHKU CKBAXHHBI K 00bEKTa HMCHNEITAaHEA (NIPHIOKEHHE A. 1).

4.3 Ha ocHOBaHMH IOJAHHOM 3aspKku Npencrasurenu ITpoussomurens pabor
1 Henponons3oBaresns cOCTABIAIOT IU1aH paboT 1o HCnbiTaHuIo (TIpHIOXKEHHKE A. 2),
KOTOpBIR coriacyercss pykoBoanreneMm Ilpomssongutens pabor M yTBEpXKAaercs
TEXHUYECKMM H reojiorudeckuM pykosoaurensmu Henponons3zosarens. 3a asoe
CYTOK A0 Hadana paboT yTBEep>KISHHBIH INIaH Ha  HCNBITAHHE  BpYyJaeTcs
[TpousBoguTemo pabor (komum InaHa - OypoBOMy Mactepy, Macrepy Opuraim

KallUTAIEHOTO H NOJA3€MHOTO PEMOHTA CKBAXKHH).
4.4 OTBETCTBEHHRIM pPYKOBOIMTENEM 3a BBINOJIHEHHE paboT ABIETCH

npeactasutens Heaporons3oBarens, yKa3aHHBIA B INIaHE UCITBITAHUS CKBaXKHHEI.

3a cobOmoncHHe TEXHHAKO-TEXHOJNIOTHIECKAX TpeOOBaHAKR IpH HCHBITAHUH
CKBa)XXMHBLI OTBETCTBEHHBIM NBIfAETCA npeacTaBuTe)Ns Ilpomssoxurens pabor -
HA4YaIbHUK IAPTHH, MaCTEP N0 MCIBITAHKWIO CKBaXKHHEL.

4.5 Henponoan3zoparens 00s13aH 00eCrieYyuTh:

- IOJrOTOBKY CKBaXKHHbI, OypuiabHOro uucrpymedta (HKT), 6yposoro u
CHUJIOBOT0O 000pYIOBaHUs, IPOTUBOBBIOPOCOBOr0 yCTpOHCTEBA, OOBA3KY U OIPECCOBKY
YCTHEBOH TOJIOBKM COIJIACHO YTBEPXIEHHON cxeMe, KOHTPO/Ib 33 aKTHMBHOCTBIO
npurtoka @nioHaa B TpyOHl H YPOBHEM KHAKOCTH B 3aTpyOHOM NpPOCTPaHCTBE B
[poliecce UCIBITaHM;

- BBIIONMHEeHUe OypoBoi Opuramodt (Opuranoif xampeMoHTa) pabor ¢
ILTACTOMCIIBITATENIBHEIM OOOpYAOBaHUEM Ha CKBaXHHE (pasrpyska, cGopxa, CIyck,
HCIIBITaRHE, HOABEM, pa3bopKa, Horpy3Ka).

4.6 IIpoussonurens pabot 06a3aH obecIiednuTh:

~  TeXHM4Yeckue cpefctBa g uenbitanua cksaxuHsl (UIIT, KUIL, xpan
BbICOKOI'O AaBNeHHA Ansg ob6Ba3KM BepxHe#t TpyOsl, TparcnopT Ans nepesosku HIIT u

pabOTHUKOB NapTHH).
4.7 llepen  nposegenuem pabor ¢ MIIT HeaponomesoBatens o06A3aH

NpoBeCTH reo@u3nyeckne uccnenoBaHus B ckpaxune (I VIPC) B COOTBETCTBHMH C

JCHCTBYIOIHUMH PYKOBOAALIMMHE JOKYMEHTAMU H HHCTPYKL{USIMH.
4.8 OcHOBHOH npou3BoacTBeHHOH enuuuuell npu pabore ¢ UIIT spnsercs

NapTus Mo UCTIBITAHUIO CKkBaXXUH [Ipoussoaurens pabor.
[laptus pomxHa OBITE OCHalleHA HEOOXONMMBIMHM TEeXHHYECKHMMH H

TPa2HCTIOPTHBIMH  CpelcTBaMH. PaGOTHHKM HapTu¥ AO/DKHEL ORTH o0y4eHs! 1o
CNelKaNlsHOCTH M npaBunaM OesonacHoctd pabot ¢ UTTT Ha ckBakuHe.
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4.9 Henponons30BaTenis HECET OTBETCTBEHHOCTH 3a NNOATOTOBKY CKBa)KHHEI K

pabore ¢ MHIIT, wucnpasHOCTH OypOBOro HHCTPYMEHTa, CHJIOBOTO H
BCioMorarensHoro ofopyaosanusa. [ToarorosnenHocTs OypoBoM yCTaHOBKH H
CKBaXMHEI K MCIEITAHHIO odopMaseTcd aKToM (npuioxenue A. 3) 3a NOANMHCAMHE
OypoBoro Macrepa (MacTepa IO KallpeMOHTY), npencrasutens Henponone3opaTens
H 3NEKTPHKA.

AKT mepefaeTca HaYalnbHHKY NapTuu o ucnsrranuio (IMpoussomuremo
pabot) nepen HayanoM paboT Ha CKBaXKHHE.

4.10 HaganpHHK NapTHH IIpH TOATOTOBKE K HCNBITAHUIO JOJDKEH JIMYHO
MPOBEPHTH HaJIAYHE AOKYMEHTAUUH Ha OypoBoii (CKBaXuHe):

~ MeONOTO-TEXHHYECKOrOo Hapaaa (pSKHMHO-TEXHOJOIMYECKOR KapThl Ha
CTPOHTEIHLCTBO CKBAXKHUHEI);

- TEXHHYECKHX INACIOPTOB Ha YCTAHOBJIEHHOEe 00OpyXOBaHHe (UHAMKATOP
Beca, TaNeBMii KaHaT, OypuneHBIe TpyOBl, NMPOTHBOBBIOPOCOBOE YCTPONMCTBO W
OOBS3KY);

~ aKTa Ha ONIpeccOBKY IpOTHBOBBIOpPOCOBOTO YCTpOHCTBA M MOC/IETHCH
o6cagHOH (TeXHHYeCKOH ) KOJOHHBI;

- IUIaHa JIUKBUAANHH aBapUHHOro GOHTAHHPOBAHUA H [OXapa;

- aKTa Ha OIIPECCOBKY YCTheBOH ronopkH, OyprisHo# (HK) KONMOHHEI;

- aKTa OTOBHOCTH CKBaXHHBI U OypoBOoro o06opyaoBaHUS X HCITHITAHHIO
ckBaxuHe MIIT;

~  IUIaHAa Ha UCTIBITAHHE CKBAXKUHBI.

4.11 HcrnnlTadye CKBOXUHE 3arpelnaeTcs B cilydae:

~ HEHCIIPABHOCTH OYpOBOro noaseMHoro 060pyA0BaHuA, HHCTPYMEHTA,;

~ OTCYTCTBHS NPOTHBOBHOPOCOBOTO YCTPOWMCTBA WY €0 HEHCIIPABHOCTH;

~ TPOSBJICHHS CKBaXXHHK C Yrpo3oit aBapuiiHoro ¢oHTaHHMpOBaHHUA (O
CTENeHH OIaCHOCTH pelieHWe NPHHMMaeT OTBETCTBEHHBLIR pPYyKOBOXUTENL paboT —
npeacrasuTeNs Hexponons3opaTeis);

-~ HENIOJIHOTO COCTaBAa BaXThl WM WMCNOJNB30BAaHHS YUYEHMKOB (CTAXEPOB) B
Ka4eCTBE BaXTOBLIX pabouux;

~ OTCYTCTBHA JOKYMEHTALMH, HeoOXoauMoi [uig rmpoBeieHus padbor;

~  OTCYTCTBHA OTBETCTBEHHOIrO  pYKOBOAMTEnS  ([IpeACTaBMTENS
Henpononn3oparens), yka3zaHHOIO B IUlaHe pabOT IO HCIIBITAHHIO CKBAXHH.

4.12 Havansuuk naptuu (TIpoussomarens pabot) 0b6s3aH yqocToBepuThCA B
HamJIe)KaleH TDOAroTOBKE CKBAXHHBI K HMCIBITAHHIO H B Ccly4Yae [OJHOro
BBIIIOJIHEHUS Henponons3oBareneM 3THX TpeOOBaHHH mOAMMCATh axT
(npunoxenue A. 4) 1 npucTyIUTh K pabote ¢ UIIT.

IIpp orcyrcTRHM aKTa WIX HEBBINONHEHHH BceX TpeboBaHUH,
NpexbIBIAEMBIX K HOATOTOBKE CKBAXUHBI, HavalbHMK MMapTHM HE MMeeT Npasa
IPUCTYIATh K IPOM3BOACTBY paboT 10 HCIBITAHUIO.

4.13 HauanbHHK MAPTUM IO MCIHTaHUIO (NpeacTtasuTens [IpousBoaurens
paboT) cCOBMECTHO € OTBEICTBEHHBIM pykoBompureneM pabor (npexcraBmreneM
Henpononks3opaTens) nepen HadvamoM HCHBITAHHA CKBAXKHMHBI JOJKEH NPOBECTH
HHCTPYKTaX BaXTH (C NOBTOPEHUEM ero AJf KaXNOH BHOBE 3acTylaroleli BaxThl).
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4.14 Henponons3oparens O0s3aH NPeJOCTaBHTh NOMEINEHME A pabor,
CTIaIbHBIE MecTa pabOTHMKAM INapTHH IpH KpyrjocyTouHol pabore Ha OypoBoid
(CKBaXXHHE) ¥ BO3MOXKHOCTD NONB30BATHCA MYHKTOM IMHTAHUS (CTONOBOMH ).

4,15 Tlo pesynapTaTaM HCHHITAHHA (HE3aBHCHMO OT NOJNYYESHHOH INPH 3TOM
HHGOpMaNHH) HAYANBHHK MapTHH COCTABNAEeT aKT O MPOBEACHHEIX paborax Ha
CKBOKHHE, KOTOpbIH mnoamuceiBaloT OypoBoit Mactep (IO KanpeMOHTY) H
ripeAcTasutens Hegpononws3oBarens (npmioxkeHue A.5). B axre — maercs

[IPEABAPHUTENLHOE 3aKIIOYSHHE O Pe3yIbTaTaX HCIIBITaHHA.
4.16 OxoHuaTeabHOE 3aKiioueHWe 10 MarepuanaM Hcmwranns MITT

[Ipoussogutrens pabor Beygaer Henponosnk3osatemo B TPEXOHEBHRR CPOK nocne

OKOH4YaHuA paboT Ha CKBaXKHE U BO3BpalieHUs NapTHM Ha 0as3y.
4,17 HoxyMeHtranus no wucnoitaHrio ckBaxudH ¢ MIIT nepemaercs

HenpononesoBaTeneM B 0aHK NAHHBIX IS AaNbHEHUIEI'0 HCITONB30BAHMSA IPH
I'€OJIOTHYECKOM M3YYEHHMH HeAp, NpH PETHOHANBHBIX IeoJIoro-re0pH3InIecKux
pabotax u paspaborke HedTerasoBeIX MECTOPOXIACHHH.

5. Komrirexkcrl ¥ xoMnoaoBxu ULTT
5.1 KoMninekcs! 17 HCNBITAHHA CKBAXHH

5.1.1 Komnaekcn UIIT ¥ MX KOMIIOHOBKH 1OA0HMparoTCs B 3aBHCHMOCTH OT
YCJIOBMH H PEeXMMHBIX 3a1a4, YKa3aHHBIX B Iu1aHe padbor, AuaMeTrpa W riayOHHE
CKBaXHHBI, UCTILITAHNA B OTKPHITOM CTBOJIE MM B 06cagHOM KO/NOHNE, ¢ onopoi Ha
3200l MM ynmopoM Ha CTEHKH CKBaXKHHBI, HCNBITAaHUA C ONAHHM IaKepPOM HIH C
CENIEKTUBHBIM pa3oflueHueM, B ONHOLIMKIOBOM MIH MHOIOLMKIOBOM  PeXHME
BbI30Ba npuToKa pmonaa. B monxyio xomnonosKy komiuiekca UITT «cru3y - BBepx»
BXOJAT: ONOPHEINA OalliMak MY SKOPb, TOACTOCTEHHBIH NarpyboxX ¢ MARHOMETPOM H
YPaBHHTCNbHEM YCTPOHCTBOM, HFKHHH nakep, QHUIBTP, NatpyOOK ¢ MaHOMETpOM,
BEPXHHMH I1akep, 3aMoK ©OesonacHhiil, npobooTOOPHHK, sCEC THApPABIMYECKHIA,
narpybox ¢ MaHOMeTpoM, HCOBITATENh IIACTOB, 3alIOPHEIA KJanaH, KOMIICHCATOD,
LIMPKYJISIMHOHHEIN KianaH WM cluBHOM xnanaH, OypuiabHele (HK) Tpy6u u ycrheBan

T'OJIOBKA.
5.1.2 VYcopepumieHCTBOBaHHbIE MHOrOIHMKJIOBBIE KOMIUIEKCET MUI-146V,

MWI'-127Y, MHK-95, MUI-80, MUI'-65 npenHazHayeHH s UCTIBITAHKR
IIEPCHOEKTHBHAIX 00BEKTOB B OOCAKEHHEIX H HEOOCAKEHHBIX CKBaXKWHAX IiIyOmHOi
o 7000 M B nuana3ose quamerpoB 75 - 295 MM ¢ nepenanom Aasiiexus no 45 Mlla
¥ TeMneparype Ha 3aboe no 200°C.

KOHCTPYKTHBHBIE OCOOSHHOCTH KOMIUIEKCOB ONMHUCAHA B COOTBETCTBYIOUIHX

PYKOBOACTBaX IO 3KCIIyaTallMH Kaxoro THnopasMepa MUT .
TeXHUKO-TEXAONOrHYEeCKOH OCODEHHOCTHIO KOMIDIEKCOB SBJIAETCS HAJIMIHE

CMEHHOM KJallaHHOK CHCTEeMBl I oOecrieyeHMs  BO3MOXHOCTH  HMCIIBITAHHA
KOJIIEKTOPOB C aHOMAIIFHO BEICOKMM nnacToBbiM JaBiieRueM (ABII) 7 ycreeBoit
FOJIOBKH BEPTMOXKHOIO THMNa, B Ipolecce HCMBITAHHA YOpaBlIEHHE XKIaNnaHHON
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cuctemoif HMITT wu 311 ocymecrsnserca BpauleHmeM H (WiH) HepeMEIeHHEM

KOJNIOHHEI Tpy0 IpH 3HAYMTENBHBIX HENPEeCCHAX Ha MCIIBITBIBAEMBIE ILTAcThl, YTO
MOBRINIAET  HANEXKHOCTH paboT B IMNIyOOKHX HIM HAKIOHHO-HAIpaBlIEHHBIX
CKBaXXMHAaX.

5.1.3 Kommunexcel KIA3-146, K I13-95 mpeanasHayeHsl ANd MCIBITAHUS
ckpaxuH rirybuuoM 10 5000 M B AHana3zone nuaMeTpoB 118 - 295 MM ¢ nepenagamu
nasnenus no 35 MIla u remneparype Ha 3a060¢e 10 150°C u obecrieqnsarot 00bIgHOE
H CeleKTHBHOE HCMBITaHHe OOHEKTOB B MHOTOLIMKIIOBOM peXHME, ¢ ONopo# u Oe3
OIops! Ha 3aD0H CKBaXHHEL.

B xommiexc KII3-146 Bxonst skopy pasMepHoro paga (rocraska 110 3aKazy
noTpeduUTeNs) K 3arOpHO-NIOBOPOTHAIA MHOTOLIMKIIOBEIN KianaH, 4To obecrieunpaer
BO3MOXKHOCTE NPOBEACHHSA HCHBITaHHS IO CXeMe "CHH3y-BBepX" 0e3 OIlophl Ha
3a00#i HeCKOJIBKEX O0OBEKTOB (IO NepBOro NPOXYKTUBHOTO WHTEPBajla) 3a OJHY
CIIYCKO-TIOABEMHYIO OTTEPALIHIO.

B KNI3-95 BxmoueHa MHOPOLMKIIOBAas IpHCTaBKa M nakep (IOCTaBKa IO
3aKa3y moTpebuTens) ¢ yAEPKUBAIOIIMM YCTPOMCTBOM JIJIA MCIBITAHUSA OOBEKTOB B
IKCIUTYaTALIHOHHERIX CKBAXKHHAX C HH3KHMU CTaTHYECKUMH YPOBHSMH XKHAIKOCTH.

5.1.4 Kommiexc HChbITaTeapHOrO OBOpDYyNOBaHHA [OAf  AOPAa3BEAKH M
OCBOSHHA HEQTErasoHOCHBIX 3ajeXed [0 GOHAY 3KCIUIyaTalMOHHBIX CKBaXKHH
KHOI-110M npenda3sadyeH ANg CEJEKTHBHOTO MCNBITaHHs # oOpabGoTky
IIPONYKTHBHBIX OOBEKTOB B CKBa)XXHHe C OITOPOM MHCTPYMEHTa Ha CTeHKM obcaaHoit

KOJIOHHBEI.
Kommiekc cHoyckaeTcs B CKBaXXKMHY Ha HaCOCHO-KOMIIPECCOPHERIX HIIH

OypunpHBX Tpybax,  paboraeT B pexHME MHOTOUMKIOBOH  TEXHOJIOTHH.

Vrpapinesde KOMIIIEKCOM OCYINECTBIAETCS IIyTeM liepefady OCEBOH Harpy3kd Ha
HCIILITATENh IUIaCTOB A OTKPHITHS BIIYCKHOIO KJanaHa ¥ HeOONBIIOTO HATHKEHHSA

TPy Ins ero 3aKpuITHA.

5.1.5 KoMnnexc ucnelrarensioro obopyaosauua WIIT-110C npensa3zHaueH
VIS HMCHBITaHHA AOOBIBalOUIMX CKBAXHH, 3aKpeIUIeHHBIX ob0cCaiHOi KOJOHHOIA
ouaMerpoM 140, 146 u 168 MM, COBMECTHO C reodH3MUECKHMH METOJaMH
HCCAeOBaHNA.

KoMniieke cnyckaercs Ha IYCTBIX MM YaCTHYHO 3adONHEHHBIX Tpydbax ¢
BHYTPEHHHM JHameTpoM He MeHee 60 MM. VYnpaiusieTci  BEPTHKAILHBEIM
IiepeMeIeHneM KOJOHHB TPYO U paboTaeT B pEeXHUME MHOTOLMKIIOBOH TEXHOIOTHH

"NPHTOK - BOCCTAHOBICHHE JaBJICHHS .

5.1.6 Kommnexe KOUC-1161C npennasHaueH nns ucneiraHus ¥ NpobGHOH
9KCIUIYaTallHA TIOMCKOBBIX H pa3BeJOYHBIX CKBaXHH, O0CaKEHHBIX XONOHHAMH
auamerpoM oT 139,7 no 168 MM, W obecneuuBaer IUCTAHIHOHHBINA KOHTPOJIb
3a00HHBIX NapaMeTpoB B IIPOUECCe MCIBITaHUA ¢ MOMOWIBIO IMIYOMHHBIX NPHOOPOB,
CITyCKaeMbIX Ha KapoTaXXHOM kabesie B 30HY HcclteAyeMoro o6seKTa.

5.1.7 KoMiuexc MNNAaCTOMCHBITATENBHOIO O0OpYAOBaHMS, YNpaBisieMbli
3aTpybHeIM  paBnenmeM, MITT-127Y3]] npeanasHaven ans  UCIIBITZHMS
[IEPCNeKTUBHBIX HHTEPBANOB B INIyOOKMX, HaKIOHHO-~HANPaBIEHHBIX H MOPCKHX
CKB2XMHAX B OTKpPHITOM CTBOJIE ¥ B 0OCanHoOl KOJIOHHe. YnpaBlieHHe KNAMaHHBIM
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MEXAaHH3MOM MCIBITATENA OCYLIECTBAAETCS CO3AaHHeM H30OLITOYHOro 3atTpybHOro
nasienus Ao 5 Mlla, kotopoe Bo3aeHcTBYeT Ha KaMepy HCHOBITATENs, 3allOJHEHHYIO
HHEPTHBIM ra3oM.
JI1% HCIIBITAHUA TOPH3OHTAIBHEIX CKBRXMH IIpeAHA3HAYCH YHHQHIMPOBAHHEIH
MenbITaTens miaactos Tina UITY-146.

5.2 Komnososku HITT a)18 HCNIBITAHUA CKBAXKHH

5.2.1 Komnonosku HIIT s paboT B OTKPEITOM CTBOJi€ CKBAXKHHBL

5.2.1.1 Kommexkcamu MHI-146Y, MUI-127Y pexomerayerca MpoBOAMTH
paboThl ¢ IpUMEHEHHEM CIIEAYIOLIMX KOMIIOHOBOK (npunoxenue b.1).

[Iepperit  (I) THOD  KOMIDOHOBKH  NpeaycMarpuBaeT  o0sf3arenbHoOe
MCIIONB30BaHHE LHUPKYMAIHOHHOTO KJIANaHa BpPAIleHUS M pa3sJBHIXKHOIO MEXaHH3MA.
[Ipu stoM obecneunpaercs MHOIMOKPATHOCTDL 3aKPBLITHIX H OTKPBITBIX IIEPHONOB
HCIIBITaHUA NyTeM KaK BpallleHUS KOJIOHHH TpYO, Tak M MX OCEBRIX IIepeMeEIicHMA.
KomMnioroBky nenecoofpa3sno HCNOIB30BATh NPH NPOBEAEHHMM HCHBITaAHUA [JIACTOB B
rny0oKuX CKBaKMHAaX.

Bropo#i (II) THnm kxoMnoHOBKM ofecneunBaeTr nNpoBeJeHHE IBYXIHMKIIOBBIX
UCHBITAHUHN TONBKO BpalleHHEM KOJIOHHBI OYPWIBHEIX TpYO.

Tperuit (II) THD KOMIIOKOBKM C pacnpelie/INTeNbHbIM YCTPOHCTBOM MEXAY
NaKkepaMyd M YCTPOMCTBOM RIS PasASNbHOrO BPAalSHHMS KOJOHHHI TPYO MO3BONAET
MPOBOANTh MHOIOLMKIOBBIE HCIOBITAHHA IyTEM BpAllCHHUd MIH OCEBHIMH
nepeMeleHUIMU KOJIOHHEI TpYO.

Yereeptoiil (IV) THII KOMIOHOBKH PEKOMEHAYETCA NPH NPOBEAECHUH ONepalyi
B CKBa)KMHaX, 3allONIHEHHBIX YTSXKEJSHHBIM OYypOBBIM pacTBOpOM, Korha IJjui
OrpaHHYECHHUA AEIpEecCHH Ha InacT OypunbHele TpYOR! TOJKHBE 3aIIOJTHATHECA BOJOH
WIM 6YPOBEIM PacCTBOPOM JO YCTBA CKBaXKHHEI.

Ilateiit (V) T KOMIOHOBKH HEOOXOOMMO NPHUMEHSATh NS CEJEKTHBHOIO
HUCOBITAHHS  IUIacTa ¢ MCIHOJAB30BAaHHEM YCTPOWCTBA IS BpaineHus TpyO mid
MHOT'OKPATHOrO CO3JaHHA OTKPBITBIX M 3aKPBITHIX LIMKIIOB HCIILITaHNA.

[lecro#t (VI) THII KOMIIOHOBKH ITpeAyCMATpPHBAeT CENIEKTUBHOE HCILITAHHE
lacTa ¢ IPHMECHEHHEM 3allOpHOro kjanaHa ABOMHOrO MeHCTBUSA, YCTAHOBICHHOIO
Hax UCIIBITATENEM ITIACTOB.

5.2.1.2 IIpy wcnonb3oBaHMM KOMIIOHOBOK MNEPBOTO H BTOPOro THIIOB
npsaMas UiH oOpaTHasd HUPKYAUKMA MOXKET OCYILECTBIATLECA ABYMA criocobaMu:

1) cospanveM H30BITOYHOTO AAB/E€HUS B HONOCTH OypunabHeIX Tpy® s
OTKPBITUA LHPKYIAIIHOHHOIO KJIalaHa;

2) BpalieHHeM KoJOHHBI TpyO Ha 10 o6opoToB nepex CHATHEM Nakepa C
MecTa U1 coobuieHHsa 3aTpyOHOrO NPOCTPAaHCTBA C NOJOCTHIO OypHIBHEIX TPYG
Yepe3 NMPKYIAUHOHHBIN KIAaaH BpallcHHA.

B KOMIOHOBKax dYeTBEpTOro THIA HMCHBLITATENh ILIACTOB CHYCKAeTCs B
CKBa)XHHY € OTKPBITBIM NIPHEMHBIM KJIallaHoOM, OypHIIsHEIE TPYOB! 10 Mepe uX cIycka
B CKBRXXHMHY 3alOJHAIOTCA OYpPOBRIM pacTBOPOM, HAXOAHUBIIMMCH B CKBKHHE,
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MHOTOKPATHOCTE LIMKJIOB MCHBITAHHUA ANOCTHUraeTCs MYTEM OCEBHIX NepeMelleHUNA

KOJIOHHBI TPY6. [10 OKOHYaHMY HCOEITAHUA NIPU CHATUHM f1aKepa C MECTA OTKPBIBAETCH
YPaBHHTCABHLIR KJIanaH HCIbITATEd IUIACTOB U IIPOUCXOAUT BbIpaBHUB3HUE
OABJIEHUA MOCIENOBATE/IBHO ITOA HIDKHHM IaKkepoM, MeXHy MakepaMy H B
3aTpyOHOM ITPOCTPAHCTRE.

5.2.1.3 TunoBble KOMIOHOBKH NPEeAYCMATPUBAIOT BO3IMOXKHOCTD NPOBENCHHS
Orepaluy CABOCHHLIMY NTAKEPAMHU C YCTAHOBKOH MEXTY HUMH pacnpelelUTeNbHOrO
YCTPOHCTBA. Takueé KOMIOHOBKHM PpEKOMEHAYIOTCA IPH HCIBITaHUU TIIyOOKHX
CKBaXXWH, KOrJa Iepenajx paBjieHHs Ha naxepe npessimmaer 20 MIla. Ilpwu
MCIIONB30BAaHUM AKOPHBIX YCTpoHCTB KOMIOHOBKM MUIT [OMKHBEI HCKIIOYATH
YCTpOMCTBA i pa3feNbHOro BpauieHus Tpyo.

5.2.1.4 Tunossie xommoHoBk KUHM3-146 pexomenayeMple i HCIBITZHUSA
TUIACTOB B npoliecce OypeHns CKBaXXHH HNPEACTABJICHH B IPHNIOXKeHUH b.2.

Komnonesxkn KIHH3-146 ¢ omopodl XxBoCTOBHMKa Ha 3a00H CKBa)XKHHBI
IpeAyCMaTPpUBaIOT NoAOOD Takoi JNUHE! TPYO XBOCTOBHKA, 4TOOB! DUNBTP OKA3AICH
IIDOTHB HCHBITHIBAEMOrO IL1acTd, a PEe3WHOBBIM JJIEMEHT MAKepa - B IIOTHBLIX
MOpoAax HaJ HHTEPBAJIOM HCIBITAHUA.

IIpp  cbopxe HIIT B  COOTBETCTBYIOIIMX  CEKUHAX  KOMIOHOBKH
YCTAaHABIMBAIOTCA  CKBOXHHHBIE MAHOMETPH! Jid  perucTpaudy  npouecca
MCNBITAaHUA, KOHTpOAd paboTsl y3nos UIIT u repmeTuanoctu 1pyod.

5.2.1.5 JInuHa koNOHHEI Tpy® HOMWKHA ObiTH MOZOOpaHA C TAKHM pPacyeTOM,
yToOBI NIpH cnycke N0 3a6os MyhTa nocaenHell TpyOr okaszanack Ha 3 - 4 M BBIIIE
poTopa MIH, B Clly4yae HMCNBITAaHUA Yepe3 KBaApaTHYH IITAHTY, BEPXHUH KOHel[
TpyOsl OBlT Ha 4 M BblIIE poTOpa, 9TOOBI HMMETH BO3MOKHOCTH NPH NaKepOBKe
ofecneyuTs CXKaTHe KOMIIOHOBKHM HCHOBITATETRHOr0 000pYAOBaHHA, [epedaTh
3aJJaHHYIO OCEBYIO HArpy3Ky Ha Iakep u NOJEpKUBaTh €€ B NIpOLEecce UCIIBITAHUA.

5.2.1.6 Jing KOHTpONA aKTUBHOCTH [IPUTOKA M3 HCHBITYEMOro 1u1acTa u 0TBOAa
njacToBoro ¢gumouaa Ha 6esomacHoe paccTosHHe OT Oyposoit BepxHiO Tpydy C
IpeNBAapPUTEIHLHO HaBEpHYTOH YCTHEBOW I'ONOBKOH M KPaHOM BBICOKOIC INaBiIeHHI
HeobxonuMo 00Bg3aTh BRIKHAHOH JuHHEH (MaHM(ONHLAOM) C LEMEHTHPOBOYHBIM
arperaToM.

5.2.1.7 Ilpy nposeaeHMu HCOBITAHHMA ¢ T[POTHBOJABICHHEM Ha IUIACT
OypuisHple TpyOb! YaCTHYHO WM IOJHOCTHIO 3aNONHAIOT TEXHHYECKON BOAOH WM
OYpPOBBIM PaCTBOPOM.

Bo wu3bexanue 33COPEHHS MPOXOAHBIX KAaHANOB MCHEITATE/IBHOIO
obopyaoBaHus NEpPBYI0 TpyOy, pPacHojOXKECHHYIO HAX HUPKYIALHOHHBIM KJaIllaHOM,
ClenyeT 3anojIHATH KadecTBeHHRIM OypOBEIM PacTBOPOM, a Jajiee - TeXHH4YECKOH
BOZOH.

Ilocne cnycka HHCTpyMeHTa OOBA3KY YCTHA NPOU3BOAAT IO YTBEPXAECHHBIM
CXEMaM.

5.2.1.8 Yopasneuue knananuHoit cucremont WIIT moxer ocyliecTBnsThes
BRITSDKKOH MM BpanieHueM TpyO (npunoxenue b.2.1), BpaumieHueM KOMOHHBEI TpyO
(npunoxkenue B2.11, 111, IV, V), c yctanoBko# ogHoro naxkepa (npunoxenue b2.1, 11,
V) u ¢ cenexTHUBHBIM pa3obulenHeM nnacra (npunoxenue b2, 111, 1V).

10
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5.2.1.9 CHfTHe HHCTpPYMEHTAa C MECTa [IAKepOBKH  BBINIOJHATEL IYTEM
[TOCTENIEHHOTO HATAXEHHA KOJOHHEI TpyO Ha 10 - 15% Brimie Beca WHCTPYMEHTa X0
YCTAHOBKHM Nakepa. Eciy 1ocie 3Toro nakep He CHHMaeTcs, HaTAKeHHEe NOCTENeHHO
YBENHUHBAIOT, ¢ OCTAHOBKAaMM Ha 2 - 3 MHH.,, IO OONYCTUMBIX MPEIENoB B
3aBHUCHMOCTH OT NPOYHOCTH KOJOHHEI TpyO. B cinydae npuxsara xoMnoHOBkH MITT
paboThl MO OCBODOXKISHUIO NPOBOJSAT pacXaKHBaHHEM HHCTPYMEHTA.

IIpuMeHeHe B KOMIIOHOBKE THAPABIHYECKOTO ICCa NO3BONSIET CO30aTh CEPUIO
YAApOB B HaMNpaBIeHHH CHM3Y-BBEPX, YTO, Kax IIpaBUJIO, CHOCOOCTBYET
0CBOOOKAEHHIO TIPUXBAYEHHOIO HHCTPYMEHTA.

5.2.1.10 TlogpeM  MHCTpYMEHT2 JOJDKE€H IpOBOAHTHECA C HENPEPLEIBHRLIM
AOJIKBOM IMIPOMBIBOYHOMN XXKUAKOCTH B KOJIBLIEBOE IIPOCTPAHCTBO CKBaXKHHE.

[Ipy nosBNeHHHM CBEYEH C IKUAKOCTBIO uepe3 YCTBEBYH) TONOBKY
IIEMEHTHPOBOYHAIM arperaToM co3gaTh u30BITOYHOE napnenne 4 ~ 12 Mlla B TpyGax
(m  cOpOCHUTH B nonoctb Tpy0 yAapHYI0 IITAHTY) JANA  OTKPBITHA
KOMOUHHPOBAHHROTO HHPKYJISUHOHHOIO KihanaHa H obpaTHOH UHPKyIALHEH
3aMEHUTh IUIacTOBRIH dumoun B TpyDax, orOupagd npu 3TOM IpOoOR, 3aTeM
NIPOJOJIKUTE MOXHEM HHCTPYMEHTA.

TTpu UCHLITaHUH IU1acTa OTOUParOT IPOoOL TPEX THIIOB:

- Aera3zupoBaHHbIe NMPOoOB! OTOHpPAIOTCS H3 TPYO NpM oOpaTHOM IIPOMBIBKE B
o0beM He MeHee 1,5 71, pABHOMEPHO PacnpeneNiCHHbBIX Mo raybuHe, AONONKHUTENBHO
oTOHpalOTCd TaK Ha3blBaeMbie (QOHOBBICE InpoOBI AN YTOYHEHMS XapakTepa
HaCBlLEHHUA 00HEKTa UCIIRITaHNA;

- npoOel XHAKOCTH H rasza OTOMparoTca npu noabeme xomroroBkd UIIT ¢
cobmoneHueEM Mep TMPEAOCTOPOXXKHOCTH HHXKE  LUPKYJIAUHOHHOrO (CIMBHOTO,
3aNIOPHOIO) KiamaHa, TOCKOJBKY MeXIy 3THMH Y3JaMH  XKHAKOCTh HIM ras
HaXOJsATCs IO JAaBliCHUEM;

- repMETH3HPOBAHHbIE IIpoOsI oTOuparoTCs rITYOWHHEIMH
npo®ooTOOpHUKaMU, YCTAHOBNIEHHBEIMH B KOMIioHoBKax UITT.

[locne nomwema HMHCTpPYMEHTZ M3 TIWyOMHHBIX TIEJHKCHBIX MAaHOMETPOB
u3Bnekarorces Onankd. [IpM HCNONL30BAaHMM SJEKTPOHHRIX MAaHOMETPOB M3 HHX
BLIHUMAIOT OJIOK TBEPAOTENHLHON TaMATH ¥ NEpeBOJAT HHGOOPMALIMIO B IIEPEHOCHOH
KOMIMBIOTEDP, HA DHCIUIEE KOTOPOro NMPOCMATPHRAIOT ¥ aHAJM3HPYIOT KAYeCTBO BCeX
TEXHOJIOTHYECKUX ONEpaliil UCIbITaHUA 00BEKTa.

5.2.1.11 Ha nposeneHHyio paboTy cocCTaBisieTcss akT Ha MCHBITAHHE
CKBaXWHBl HCNBITATENIEM MNIAaCTOB Ha Tpybax nO ycTaHOBNEHHON ¢GopMe (oM.
npunoxenue A.4). IloqHATEIA KCMBITATENbHBIH HHCTPYMEHT PA3BHHYHBAIOT Ha V3B,
TINATEIbHO TPOMBIBAIOT BOJOH ¥ IIOCIE PEBU3NH I'OTOBST K OUYEepPETHOM ONEpaluH,

[locne noagpema 00A3aTeNbHO  [IPOBEPHUTH TEPMETHYHOCTH  KaMephl
npobooTOOpPHMKA U JOCTaBHTh NpoOBl B CHeUManuU3upoBaHHble jabopaTopum Ans
MPOBEdCHHUS (QU3NKO-XHMHYECKOro aHanu3a. OnepaTuBHas OuLEHKAa XapakTepa M
cOCTaBa IpoOs! BHIIOSHAETCS IIEPEABYOKHON reoxummuyeckod nadoparopmeit (wnu
craguuen 1 TY na Oypsieincsd CKBaKuHe).
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AKT HCHBITAHMA, KapThl JaBNeHMA M JlaHHBIe 71abOpaTOpPHBEIX  aHAaJIH30B

IUIACTOBOTO (DJIIOHAA HMCMONB3YIOT Npu 00paboTke pe3yiabTAaTOB HCNBITAHUS H
OKOHYATEJIEHOM 3aKMOYCHUH 00 UCIILITAHHOM 00BEKTE.

5.2.1.12 Opno - u aByxnakepHsle komnouoBku YCUII-146/168 npumendior
IJIA MCIBITAHUSA ITOHMCKOBO-pAa3sBeAOYHBIX CKBaXKHH, OYpAIIMXCA HA IPOMBIBOYHOM
XHIOKOCTH 0e3 yTskenuTens, reoNIOrM4ECKHH paspe3 KOTOphIX IpeCTaBjIeH
YCTOWYHMBEIME TOPHHRIMH  ITOponaMu. KOMIIOHOBKH MOTYT HpPHMEHSATHCS [
NOCNENOBATEIPHOIO HCOBITAHHA 3a OAHY CIYCKO-TIONBEMHYIO OMNEpalHIo ABYX H
bonee n1acToB 4O MOMYYEeHUN NPHUTOKA XUAKOCTH (npusnoxenue b.3).

YcraHOBKa B KOMIIOHOBKe 610ka TpexkaMepHoro mpoboorbopHUKa
obecneynBaeT CENEKTHBHOEC HCCIEAOBAaHHE A0 TpeX Ppa3sHOHACHIIICHHBIX ILIACTOB
riociieoBarensHo 3a ofuH pelic MIIT B ckBaxxuHy ¢ oTOOpPOM repMeTH3IHpPOBAHHAIX
npo® Qmouna H3 KaXHOro Nnacra B CheMHYIO NpobooTOOpPHYIO KaMepy HIM TpeX
rayOuHHBIX P06 H3 OJHOr0o ImacTa B pas/iMdHble LHUKIBl €ro HCIBITaHHUSA.
HuarpamMma UCTILITAHHA TPEX 00BEKTOB 32 OHUH PEHC MHCTPYMEHTa NPeACTABNEHA B
npunoxkesuu b.3: 1-8 - ucnmranue I obvexra B aBa nukna; 8-9 - neppas
IIEPECTAHOBKA AKOPH; 18-19 - BTOpas nepecraHoBka sxops; 9-18 - ucneiTaHUE
IT obnexta B 2,5 nukna (mnacr «cyxoi»);, 19-26 - ucneitanue III obvexra B 1Ba
muakng; 6, 14, 24 - momeHTsI 3anonHenns npoboorbopunkos YCHII-146/168M m3 |,
I1 1 III 0OBexTOB COOTBETCTBEHHO.

5.2.2 Komnorosku UITT mis pabot B 06cakeHHON CKBaXXHHE

5.2.2.1 B 3aBHCHMOCTH OT IeONOrO-IPOMBICIOBBIX 33aZa4, KOHCTPYKLHH
CKBRXXWH H KOJHYECTBA ITephOPHPOBAHHBIX ILIACTOB PEKOMEHAYETCA IPUMEHATH TPH
OCHOBHBIX THIAa KOMIIOHOBOK UIIT (npusoxenune b.4).

5.2.2.2 KoMnoHOBKa  OOHOMAKEpHAas C BKIIOYEHHEM ONOPHOro SAKOpH
NpeiHa3HaYeHa JUIA HCIBITAHUSA CKBaXXHH ¢ O0OBEKTOM, BCKDBITHIM Ha PacCCTOSHHH OT
3a60s 100 M 1 Gonee.

5.2.2.3 KomnonoBka asyxnakepuas MIIT ¢ onopuepiM sxopeMm npegHa3zHaueHa
U1 HOMHTEPBANILHOIO HCIBITAHHKA CKBAXUH C IABYMS M Oonee nepdopHpoOBaHHEIMH
IUTaCTaMM 3a OAMH pelc MHCTpyYMeHTa. VMCHbITaHUS TPOBOAATCH B CEEKTHBHOM
PeXXAMe CHH3Y WIH CBEpXY A0 NEePBOro HePTeHaCHIIEHHOrO I1acTa.

5.2.2.4 KOMNoHOBKa OIHOITaKkepHasi yHIPOIUCHHAas C OHOpPOH Ha I€MEHTHBIM
MOCT CKBaXXUHBEI MOXeET OLITH NMpUMEHEeHa AN HCIBITaHUA 00heKTa HA PAaCCTOSHHHU
ot 32604 no 50 m.

5.2.2.5 HWcnrerranus ckBakuHB! KoMnoHOBKoH MIIT 6e3 axops Moryr OwITh
IIPOBEHEHLI NIPH JOCTATOYHOH HPOYHOCTH LIEMEHTHONO MOCTa H (HJM) OTCYTCTBHA
Ha 3a00€ nuaMa U NOCTOPOHHHX NMPEAMETOB.

5.2.2.6 B xomnonoBkax UIIT ¢ sxopeM cienyer BHayale CHYCTHTh OAHY
TpyOy ¢ riyOMHHEIMH MaHoMerpaMM. Ha HmxHHN KoHell TpyOnl noykeH ORITH
3aBHHYeH OalliMaK ¢ IEHTPAILHBIM KaHAAOM JJjii CBA3H MaHOMETpoB ¢ 3aboem

CKBa)XHHBEI.
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5.2.2.7 KOMIIOHOBKY HCIIEITAaTEILHOIO 000pYyROBaHHA HEOOXOaMMO CcOOHpaTh
Ha MOCTKaxX M3 CeKklHH pmmHOM He 6Gonee 8 M C nensio NMpeXympexAeHHs usruba

wToxoB y3snoB8 UIIT npu noareme X Ha KPIOKE C MOCTKOB.
5.2.2.8 B xomnonosky HIIT Heobxomumo BxmodaTe YCTPOMCTBO C

TTyOHMHHBIM MAHOMETPOM IS PerncTpalHH 3aTpyOHOrO JaBiICHHA.
5.2.2.9 HAna nakomneHus (ortbopa) ocaikOB BO BpeMd HPHTOKa IUIACTQBOH
XKHIKOCTH MEXLY HCITBITATENEM H CIIMBHBIM KJIAMAHOM HYXHO YCT2HABIIHMBATH OJHY-

nBe TPYOHL.
5.2.2.10 Tlpy HcnerTaHdM IUIaCTOB B CKBaxMHaX cBeine 2500 M TpyOM

NOJDKHE!  3alOJIHATBECA CKBAOXHHHOM JKHUIKOCTBIO HMIH TeXHHMYECKOW BOAOMH.
MaxcuManbHBIH neperna AaBieHus KUIKOCTH He JOJDKEH MPEeBRllaTh IPOYHOCTH Ha
cMATHE KOJOHHEI TPYO. 3anonHenne ckBaxxuHHOH wuakocThio HKT ocymecrusercs
C ITOMOUILIO aBTOMATHYECKOro 3anuBodHOro knaanaHa K3A-110 (M3 xomiuekca

KNO/I-110M) s KY-95 (3 xommunekca MHK-95).
5.2.2.11 Tlpu ucneITaEEE nnacTos, 3aieralommx Ha riaybune MeHee 2000 M,
TpyOsl MOTYT OBITH 3aIOJHEHH! XHIKOCTHIO B MHHHMAaIIbHOM O0BbeMe IIA CO3MaHHA

NPOTHBOAABNCHHUA Ha IIIACT.

5.2.2.12 B npouecce crycka UITT B CKBaXXUHY NpH BO3HHKHOBEHHH NOCAZKH
)i NpeNOTBpaHieHHs OTKPHITHA KJIalaHa HCHHITaTeNA IUIaCTOB  HHCTPYMEHT
crieayeT NpUNOAHATh ( He HOIMyckas IpeOBIBaHHA €ro B pasrpyKEHHOM COCTOSHHH

oonee 30 ¢) 1 3aTeM OCTOPOXHO NPOIYCTHTE YE€PE3 HHTEPBAJ CY)KEHHA,
52.2.13 Ecru npm cnycke HIIT B CkBaxuHy [OCAXKM HHCTPYMEHTA

npuobperaoT CHCTEMAaTHYeCKHH Xapaxkrep M mocturalT 5 - 6 KH m g3 HKT
Ha6/M0jaeTCd MHTEHCHBHBIN BBIXOZ BO3JyXa, TO CIIYCK ClieXyeT HpeKpaTHTh H
NPUCTYNNUTH K niogbeMy. [ToBTOpHOE HCIBITaHME MOXET OBiTh OCYIIECTRICHO IIOCHE

TIIaTeAbHOW NpopaboTK CTBOJNA CKBAaXHHE, MPOBEpKH TpyOd M INpUBEACHHUSA
apameTpoB MPOMEBIBOYHOM )XHAKOCTH B COOTBETCTBHE C YKa3aHHBIMH B IUIaHe paboT.

5.2.2.14 B ckBaxuHax, BCKPHIBIIMX ABa M Oonee NPOXYKTHBHHEIX ILIACTa,
HCIIBITAHHE HeoOXOAHMO [IPOBOJHTH 3a OJHY CITyCKO-moxbeMHYIO onepammo UITT,
HaYWHas OT c1abonpoHUUIaeMoro K Oosiee NpOHHLIAEMOMY ILIACTY.

CesiexTHBHOE HCIBITaHHE MNOCHENOBATENBHO KaXAOrNo IUIacTa I1o3BoNsgeT

NOJYYHTh HHPOPMAITHIO O XapakTepe 0OBOAHEHHOCTH COBMECTHO pa3pabaTkiBaeMEIX

I[INAaCTOB, KOJIHIECTBEHHO OIICHUTD KX TI'MAPOAHHAMHMYCCKHE I[1apaMETDHI.

CenexkTHBHOE HCIBITAHHE ITO3BOJSET NPAMBIM NMyTeM OOHAPYXHTH 3aTpYOHYIO
LNHPKYIALHIO MEXAY IUIaCTaMH, ITPOBEPHTH NEPMETHYHOCTh 0OCagHOM KOJIOHHH H

[IEMEHTHOT'O MOCTa.
5.2.2.15 Kommososka HUIIT npH cenexTMBHOM HCIBITAHHMH NAACTa HOJKHA

BKIMIOYaTh BTOPOH TIaKe€p C YpaBHHUTENBHBIM KJAMaHOM H OTOPHEIA SKOpH

(upunoxenue B.5).
[IpuMeHeHHEe YPABHUTENBHOIO  KJjallaHa HHDKHEro Ilakepa HMCKIIoO4YaeT

MTOpIIHEeBaHKe XUOKOCTH B INpOIEcCe CIIyCKO-IOXBEMHBIX omepalMil H obrervaer

CHATHE NTAKEPOB I0CHe OKOHYaHUsA paboThl.
PaccrosinMe Mexly nakepaMH B AByxiiakepHo#t koMrioHoBke HMITT pomxksaO

ObITh BRIOpPAHO C TAKHM pacdeToM, 4To0Bl MaKepsl MOCHEe YCTAHOBKH  OIIOPHOIO
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SIKOPS PasMELUAIIHCh HIDKE MOAOIUBH! (HHXXHHH ITakep) M BBIIIE KPOBNH (BepXHHIA

[1aKep) HCCNeHYEMOTO I11aCcTa.
5.22.16 IJlpH wcnmTaHuu NIACTOB € [IPUMEHEHHEM JBYXIAKEpPHOMH

KOMITOHOBKH NPUMEHSIOTCA ATk rITyOHHHBIX MaHOMETPOB:
- MaHomeTp MI, ycTaHOBIIEHHBIA B XBOCTOBMKE NOA HIDKHHMM MaKEpPOM,

CIYXHT U1 KOHTPOJA repMeTHIHOCTH B 3ymride (ompeccosku Oammaka KOJIOHHBI,
LEMEHTHOTO MOCTa, B3pHIB-TIaKepa) INPH HCIBITAHMM HIDKHEro O0BeKTa M INA
KOHTPOJIA FEPMETHYHOCTH ILEMEHTHOIO KONbLa MEXAY HHTepBAIaMH Iepdopaiuy
IIPY UCTIBITAHUH BEPXHETr0 00BeKTa;

- manoMmeTp M2,  ycrawoBiIeHHBIE B TpyOax INOX OQHIBTPOM,
perucrpupyer 3aboiiHoe aBiieHHe BHE ITOTOKA IIACTOBOroe (PIronaa;

- MaHoMeTp M3, pasMemeHHBI® B (QUIBTpe, pPEerucTpUpPYeT CHycK,
xpuBy1o npuToxa, KBJl i1 noxseM nHCTpyMEHTS;

- MaHOMeTp M4, ycTaHOBNeHHEIM B TpyOaxX Haj UCTBITATENEM ILIACTOB B
crnetquansHOM ycrpoicrBe  Y3J/[-110, peructpupyer H3MeHEHHE [aBJeHHS B
3aTpyOHOM NpOCTpaHCTBE B npoliecce crnycko-noareMa MIIT u ucnmiranus noacra, a
TaKXXe OLIEHHBAET I'epMETHYHOCTh OOCATHON KONOHHEI H K84YeCTBO IIaKEpPOBKH
HHCTPYMEHTA;

-  MaHoMeTp MS, ycravoBneHHBIH B Tpy0ax HaI HCHLITATEJIEM,
perucTpapyeTr repMerayHocTs Tpyd npm cnycke HIIT W npuTOK XUAKOCTH 0pH

MCITBITAHUH I1JIacTa.
5.2.2.17 I'lpu cenexXTUBHOM HCIBITAHUHA HECKONLKUX OOBEKTOB 3a OIMH pEucC

BHAYajie HCIBITHIBAETCS MeHEe NMpOHHIaeMbld mnact (npunoxesun b.5, obrexr ).
HUcnsiTanue OPOBOAAT B OJHOUUKIOBOM PEXUME C MHHHUMANLHBIM HCIOJIL30BAHUEM
pecypca 4acOBBIX MEXaHH3MOB TIJTYOHHHEIX MAaHOMETPOB. 3aTeM  HMHCTPYMEHT
pacnakepoBBIBAIOT M INOJHUMAIOT BHIIE C YCTAHOBKOH (HIbTpa npotuB Oosnee
npouyuaeMoro 1lacra (o0sexkt II), KOTOPBIM HCHBITHEIBAIOT B IBYXLIMKIOBOM
peXHMe, HO B Oomee CkaThle CPOKH OTKPBITOTO M 3aKPBITOre IIEpHOOB.

IMpuMmeps! agviarpamMM JaBJICHUH, 3anycaHBble MaHOMETPaMH, NMPHUBENEHB! B
IpHIOKEHHH b.5.

5.2.2.18 [Ilpumenenne xomnonoBok HMIIT pna oymcrku 3ab6og u
nprcTBONbHOM YacTH riacra (OI13) ocHOBaHO Ha BO3MOXHOCTH IPEeHUPOBaHH
oOBexTa ¢ HAa4YaAIRHOK MaKCHMANLHOM IenpeccHEl IMyTeM CO3JaHHid MHOIOKDPAaTHBIX
KOHTPONHPYEMBIX  HepelafoB  JaBJEHHA, pPa3sNUYHBIX 110 HHTCHCHBHOCTH H

IPOAODKRTEILHOCTH B 38BHCHUMOCTH OT 3arPA3HEHHs IUtacTa M 32008 CKBaXKHHEL
5.2.2.19. OIlI3 nnacra ¢ npumeHenueM UITT moxer OniTh peanuzopaHa

IBYMSA METOJaMH.
[TepBrili MeTOXN OCHOBAH Ha CO3NaHMU CEPUM THAPOYAAPOB (HenpeccHii) Ha

[1J1aCT ¢ OMHOCTOPOHHHM ABIKCHHEM XHAKOCTH: U3 I1acta B TpyOsl (110 NpUHUMIY
CTIPHTOK - BOCCTAHOBJEHMe»). OUMHCTKA ru1acTa ocymecTsisieTrcs 0e3 OTKphITHUS

YPAaBHHTEJIBHOIO KjarnaHa HCIBITATENd miactoB. g  3TOro IpOM3BOAAT
KpaTKOBPEMEHHBIH BbhI30B NpHTOKa (5 - 10 MUE) ¥ BoccraHOBAEeHue naBneHud (10 -
20 muR). Onepauus MpoBOAKUTCK B 4 - 5 WHMKII0B. Ilocnegaul MK BOCCTAHOBICHHS

JaBRNeHH® HOJKeH OwIThb JOCTATOYHO ITUTENBHEIM (HE MeHee IBYXKDaTHOM
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NPONOJDKMTENIFHOCTH BCEX LIMKIIOB npUToKa), 4yroOsl no KB ysBepeHHO paccuuTath
TUApOAHHAMHYECKHUE napaMeTpsl oOpabarsBaeMoro racra.

Bropoii MeTox O4MHCTKY (eNpecCcHs ~ pellpeccHs) OCHOBAH Ha ABYXCTOPOHHEM
ABHKEHHHM JKMJAKOCTH: M3 Iiacra B TpyObl M M3 CKBaXHHB B IUiacT. Metox
peanu3yercs NEPUOJHYECKHM BBI30BOM M NpepblBaHMEM IpuTOKa. IlpephiBanue
npuroxka  obecnevyuBaeTCa OTKPBITHEM YPABHHTENLHOIO KHamnaHa MCIbITaTeNns
J1acCTOB WM CphIBOM Nakepa. [IpH 3TOM HA NJIaCT BO3XEHCTBYET AABJICHHE
FHAPOAMHAMHYECKOro cronba CKBaXXMHHOM XuaxocTd, ['uapoyaapsl, co3naBacMEre
TyTeM MHOTOKPATHBIX HEIpeccuii H penpeccHil Ha IUIacT, CIOCOOCTBYIOT Myyuiei
OYHCTKE 32005 H COKPALIAlOT CPOKH OCBOESHUS CKBaXKMHEI, BEIIIIeAIEH H3 OypeHus.

5.2.2.20 Pabotel 10O BO3AedCTBHIO Ha INACT THAPOYAapaMH MPOBOMATCSH
cnenyiomM obpaszom (nmpunoxenue b.6). Ilocne toro xax xommnonoska HIIT
IOCTUTHET 32005 CKBaXKHHEI, ITPOBOJAT NMAaKEPOBKY H OTKPRITHE BIIYCKHOIO KiarnaHa.
OtkpelTHe KjaanaHa Ha OnaHke MaHOMETpa OTMEYacTCsd PEe3KHM CHIDKEHHEM
naBnenus (JimHuA a - 6). Ilox makepoM (B 30He (PUILTPa) co3AaeTCsd MaKCHMaJIbHAs
Jerpeccus,  NoX MAEeHCTBHMEM XOTOPOH  NPOUCXOIHUT HMHTSHCHBHas OYHCTKA
NIPUCKBAXUHHOH 30HEI.

[Tocne xparkoBpemeHHOH (30 - 40 ¢) BEIOEPXKKH NOX geapeccueit (JinHusA 6-B)
OTKPBIBAIOT YPABHHTENLHBIM KianlaH HCNHBITATENS IUIACTOB HIIM pacnaKepOBBIBAIOT
HHCTpYMEHT (MuHuA B - ). Ilpu 3ToM B 30He OQHUIFTPa MIHOBEHHO ITOBHINAETCH
JAaBleHUE, TMPOUCXOAUT TUAPOIHHAMHYECKHM yaap B TedeHHe 3 - 4 MHH ¢
4aCTHYHBIM IOMIONEHHEM CKBAXKHHHOM XHUAKOCTH (JIHHUKA I - JT).

5.2.2.21 B pexuMe THAPABIHYECKHX YAapOB PEKOMEHAYETCH ITPOBOAUTH
7 - 10 uuknoB, MWOCHEe YEro HCCIeAYIOT IacT o OOBIYHOH TEXHOJIOTHH "NPHTOK -
BOCCTAHOBJIEHHE IUIACTOBOTO JABNEHUSA' C PErHCTpalMeii KpWBOM NMPHTOKA (JIMHHSA
€ - %K) ¥ KpHBOH BOCCTAHOBJIECHUS XaBNeHUA (JIMHUA X - 3).

5.2.2.22 I'lo BO3ACHCTBHIO ¥ HCHBITAHHK) PEKOMEHAYIOTCS CIEAYIOUIHE CXEeMBI
rpOBeiICHUA LKA paboT:

- «BO3HCHCTBHE - HCneITanue» (opunoxenue B.6, puarpamma III) - mag
HarHeTaTe/JIbHbIX CKBaXKHH, KOrla Ha MOMEHT IMposBefeHHs pabor  H3BecTHa
[IPUEMHCTOCTE, a TAKXKe B CIy4asx BO3MOXHOH 3aKYIIODKH KaHAJIOB KOMIIOHOBKH
AITT;

- «IOPUTOK - BO3JEHCTBHE - UCILITaHHe» (auarpamma II) B «ucnmTanpe -
BO3JEeHCTBHE - MCIbITaHue» (Auarpamma I) nposoadaTcs npH HEOOXOOHMOCTH
OIpeAeNICHUs IpUpalieHus nebura.

5.2.2.23 B nobpiBalOIMX CKBaXuHaX C HH3KHM CTATHYECKHM YPOBHEM
KUAKoCTH (>300 M) B 3aTpyOHOM MpPOCTPaHCTBE IS OYHCTKH NpH3aboHHON 30HBI
PEKOMEHAyeTCA NpUMeEHATh KomioHoBkKy HIIT, Bxmodaroniyilo MHOTOLHKIIOBYIO
mpuctasky [IM-95 (KMM3-95) u cexnuonnniit naxkep [II1-95 ¢ ynepxusarompm
yCTPOHCTBOM, KOTOPO€E TIO3BOJAET NOANEP)XHUBATE NepMETUYHOCTD NAKEPOBAHHA B
[IpoLEecce MHOIOLMKIOBOIO YNpPaBIE€HHWA IIPHCTABKOH MANA 3aKPBITHA IIPUEMHOIO
Knanana ¥ peructpauumu KBJ{ (xomeuHoro noaororo yuacrka). Hampmuue
FEIpPaBIMYECKON HEYpPaBHOBEUIEHHOCTH B INakepe o0ecrmeuuBacT IepMETHYHOE
IaKepOBaHKWE [IPM BO3BPATHO-MOCTYNATEIBHOM IBHXEHHH TPYO C UEJIbI0O 3aKpBITHA
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KJIallaHa MHOTOUMKIIOBOH IIPHCTaBKH, 0CODEHHO B koHUe perucrpauuu KB/, xorna

Halpy3KH Ha IlaKep YMEHBIUAIOTCH J0 KpHTH4YecKoM ( MUHHMANBLHON A8 CHATHUS
PE3RHOBOID 3JIEMEHTA).

5.2.2.24 Jins orbopa u3 mnacra OonblIHX 00BEMOB XXHAKOCTH ofs3aTennROM
COCTABHOH 4YacThi0 KOMMOHOBKH SRISIOTCH ycthbeBags ronoska [ Y-302 wm
nepenryckHo#t knanad KII-110, ¢ moMomsio KOTOPRIX OCYUIECTBJISETCA HArHeTaHHe

HHEPTHOIO rasa B TpYyOs!.
Ha rny6mme 700 - 800 M ycraHaBnuBaeTca nepenycKHOM KianaH, HuXe -

Habop Tpy6 no MHOTONMKIIOBOrO HCHEITATENd IUIACTOB, €Ile HIDKE - OOBIYHAN NBYX-
K oxHonakepHas komnonoeka UITT c onopreM sikopeM.

5.2.2.25 Ilpu WCOBITaHHM IMIACTOB C OTOOPOM XHIOKOCTH C NOMOIIBIO
HHEPTHOI'O ras3a, HAaTCHETaeMOro  KOMIIPEeccopoM, BHayanxe cryckaiwor UIIT B
CKBAXHHY Ha IycTHIX Tpybax. IlepBelf IMKN BEI30OB2 TNPHTOKZ NPOBORAT IIPH
MaKCHMalbHOM NEMpecCHM JUIA OYHMCTKH IUIAacTa OT IUiaMa, TTHHHCTOrO pacTBopa U
¢umeTpara. IloctymaBou#t ¢(uubTpar  HOCHE 3aKPHITHA ITPUEMHOTO KJlarada
HCIBITATEJIsI NNIACTOB BEITECHAIOT MHEPTHLIM Ta30M C MOMOILBIO KOMIpECCOpa M3
TPy® B 3aTpy6HOEe NPOCTPAHCTBO 4epe3 BHIKMAHYIO JHMHUIO B MEPHYIO €MKOCTb.
HuarpamMma ocBoeHHA mnactoB ¢ mpuMmeHeHuweMm HIIT, w#HeprHoro rasa
KoMIIpeccopa npHBeAcHa Ha puc. 5.2.2.1, rae T,4 — Bpems npHTOKa, ;4 — Bpems
KBI; manomerp M1 ycrasomnen na 3360e, M4 - s HKT; a - Bpems
[IPONOIKMTENSHOCTR HArHETaHKSI HHEPTHOT'O ra3a B TpYOHI.

P

Pucynox 5.2.2.1

IIponecc BEITECHEHMA @EPBOH MOPUUHM JKHUIAKOCTH KOHTPOJHPYETCS Ha
[IOBEPXHOCTH M MpOJOMXKAECTCH O PEe3KOro NafeHus HABNEHHA HA MaHOMETpe

KOMIIpectopa, MNOCHEe Yero BRIYCKArOT MHePTHHIN a3 U3 TpyO M NOBTOPAIOT (MK
HCIIBITaHHA, T.€. MPOH3BOAAT OTKPHITHE NPHEMHOIO KJarnaHa HCUBITATENS IJIACTOR,

MPH 3TOM BHI30B NMPUTOKa NpeKparialoT, KORTPOJIMPYS CHIDKCHME HHTCHCHBHOCTH
BBHIX0J1a HHEPTHOTO rasa U3 Tpyo.
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[locne BTOpUYHOrO 3aKpbITHs BITYCKHOTrO KjnamaHa B npouecce 3anucH KB
IOBTOPSETCS I[HKI BBITECHEHHS >XHAKOCTH HREPTHEIM razoM. Otbop npousBoauTcs
00 MOCTYIUIEHHS B MEPHHK MNACTOBOK XUAKOCTH.

52.2.26 Ocpoenne nepHoAuYeCKM GOHTAHMMPYIOIIMX CKBRXKHH CHAEAYyeT
IPOBOAMTE B [IOMYTOPAUMKIOBOM peXMMe, NpUyeM mepsblii uuka (nputok - KBJI)
HE OOKeH npeBplmars 10 - 15 MuUH, 0OpH BTOPOM LMKIE OTKPHITHEIH IIEPUOK
OODKEH TIpPOHOJIXATHECA [0 NOABIEHHA JKUAKOCTH HAa YCThe CKBaXKHHBL C
NOABNEHHEM IKHJAKOCTH IIPHTOK TIIepeKphiBaercs KaKk Ha 3a00e CKBaXKUMHBI
WCIIBITATENEM IINACTOB, TAK M KPaHOM YCTBEBOM TOIOBKM Ha IMOBEPXHOCTH. PaboTH
[10 OCBOCHHUIO NEPHOANYECKH (POHTAHUPYIOLIMX CKBAXHUH MOTYT OBITH MPOJONKEHEI
IIpH HAJTHYMH COOTBETCTBYIOIMX EMKOCTEMR 118 COpoca oToOpaHHO KUIKOCTH.

3axmouprensHele onepanun MIIT no QOHTaHHRIM CKBaXHHAM ITPOBOAATCS
0 OOILENPUHSTON TEXHONOIUMH Iocne 3aMeHl HedhTH B TpyOax Ha IMPOMEIBOYHYIO
YKHIAKOCTb.

5.2.2.27 Jng ycTpaHenusi HEraTHBHBIX NOCHEACTBHH  (DH3MKO-XHMHYECKHMX
METONOB 00paborxm 1npu3aDOHHON# 30HBl  CHIEHYET HX [IpHUMEHEHHE
KOMILIEKCHPOBATh C AEMPECCHOHHLIM BO3AEHCTBHEM HCIBITATESA IACTOB. [IpH 3TOM
pEACTAaBIgeTCd BO3MOXHOCTE Oonee 3QQeKTUBHO oyMiaTh NMpu3aboiiHy0 30HY
niacrta (I1311) oT IpOAYKTOB peakudH M APYI'UX 3arpa3HAIOLMX NIACT MAaTEPHAIIOB C
OJHOBPEMEHHBIM IOIYYEHHEM HHQPOPMaAllMM O €€ COCTOSHHHM perucTpanHeil H
0OpaboOTKOI KPHBBIX IPHATOKA H BOCCTAHOBICHMA AaBiIeHUs [0 M rntocie [ TM.

5.2.2.28 OCHOBHBIMH  YCNOBHSIMH IS  JOCTHOKEHHMS  BBICOKOH
TEXHONOTHYecKo# 3(pPeKTHBHOCTH XuMHU4YecKUX MeTonoB OIT3 B xomrnexkce ¢ UTTT

SIBJIIFOTCA:
a) COOTBETCTBUE TOTO HJH HHOIO METOAA THMY KOJLIekTOpa (KapOOHATHEIH,

TEPPUTECHHBIM) M THIIy OCHOBHOIO 3aKymopuBatomero II3IT matepuana (riIMHUCTERIC
4aCTHIIB! OypOBOro pacTBOpPA, MPOAYKTh KOPPO3UH, OTIOXKEHHA COnelt H Xp.);

0) mpoeenenne ouctku [I3I1 oT nMpoAykToB peakuun He Mo3gHee YeM yepes
15 - 20 4 focne xuMuU4YeCKOH 00padOTKH NIPUCKBAKHMHHON 30HEI IUIACTA.

5.2.2.29 B cHOXHBIX ClydasX OCBOCHUS CKBaXHH ( HH3KOIPOHMIIaeMbIe
KOJJIEKTOPBI, 1yOOKO€ NPOHMKHOBEHHE QMIBTpaTa MNPOMBIBOYHOH KHAKOCTH B
miact ¥ gp.) I'TM  cneayer mnpoBOAWUTL TMO3TANHO, OLICHHBAsA IOJYyYEeHHBIC
pe3ynbhTaTh nocuae Kaxaoro cnycxka UIT.

5.3 CxBaXHHHbIE MAHOMETPEI

5.3.1 CxBaXHMHHBIE MAHOMETPHl MpeRHA3HA4YeHbl I HelIpepPRIBHOM
pEeTHCTPallMHM HM3MEHEHMs JaBNEeHHs B CKBAXHHE M B TpyOax B mpolecce CIIycKa,
HCIIBITaHUA niaacta U noapema UIIT.

OOpaboTka MONyYEeHHBIX AHarpaMMm IO3BOJSET OLEHUTH HACHIUIEHHOCTH
O0beKTa HCHBITAHHS, KavdecTBO pabotTel coctaBHBIX uacTedt HIIT, TexHudeckoe
COCTOSHHE CKBA)XXMHBI H ONPENEIMTE THAPOAHHAMUYECKHE MapaMeTphl IU1acTa.
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5.3.2 Perucrpauus guarpamMM M3MeHeHHS 3a60HHOro napneHHs B TpyGax Hax

HUITT ocymecTBIgeTCS INeIMKCHRIMH MaHOMETpaMH HOPMAJBLHOIO pAna ¢ MECTHOMH
perucrpanneif gapnesns B npeaenax ot 0 zo 100 MI]a.

IpuMenseMEle B HacToAOIee BpeMs CKBAXKUHHEIE MRHOMETPH! 00BEIMHAIOTCA B
rpynny rejuxcHex nprGopos Tana MI'H-2 (MaHOMETpHI riTyOHHHBIE HOPMANIBHOTO
psana), MI'H-3 (MaHOMeTpH TreiHKCHbE H3MepHTensHbE), MCY-2 (MaHOMETPHI
CKBaXHHHbIE YHHQHUIIMPOBaAHHbIE).

5.3.3 IlpoBepka TeXHHYECKHX XapAKTEPHCTHK MAaHOMETPOB ¢ HLEIBIO
YTOYHEHHS NpEAeaOB H3MepeHHs HNaBleHHdA, JUIMHB! 3allHCH pa3BOpOTa IEHKCa,
IIpUBEAEHHOR INOIPeliHOCTH, YYBCTBHTEJIBHOCTU IEJIMKCA, BOCIIPHHHMAIOILEIO
JaBleHue, BEIHYHHEI THCTEPE3Mca, Bapuall¥il IOKa3aHUU JOIDKHA BRITIONHATHCS
ITOC/Ie PEMOHTHRIX paboT 119 CpaBHEHHSA TAPUPOBOYHAIX XAPEKTEPHCTHK NpHOOPOB C
X NacnOpTHHIMH JaHHEIMH.

5.3.3 ManoMeTprl mudpOBEIE ABIAIOTCH NPOIPECCHBHLIMHM aBTOHOMHEIMH
3NEKTPOHHBIMH CKBOXXHMHHEIMH IpybopaMi I perucTpanuy usMeHeHlus 3aboiHoro
JaBICHAS ¥ TeMmepaTypsl. IIpMMeHeHHe 3NEKTPOHHBIX CKBaXHHHBIX NpHOOpPOB ¢
NOIrOBPEeMEHHOH NaMATHIO ROJDKHO CTaThs 00sM3aTeNbHBIM IIPH I'HAPOAHHAMHYCCKHX
HCCJIEeNOBaHHAX CKBaXMH HCIILITATeNISME ILtacToB Ha Tpybax M reodpusmueckux
HCCIEIOBAHUAX NEHCTBYIOILMX CKBAXXHUH - NMpHOopaMy Ha ITPOBOJIOKE.

TunoBuiM pexcTaBuTeNeM HPPOBEIX MAHOMETPOB ABJISETCH
KCA-A2-36-80/80 (koMrutekcHas cKBaXXHHHAsA alnaparypa).

Ocoberdoctn nprbopa:

- BBICOKAs TOUYHOCTS U3MEPEHHH;

- bonsias JPIATEHLHOCTh ABTOHOMHOM paboTh;

- HE3aBHCHMOCTE IToKa3artenel JaBICHHS OT TeMIIEpaTyphl CPEARI;
- MOJYYEeHHE pe3yNbTATOB H3MEpPEHHs ¢ I[OMOIBIO Ha3eMHOro OJoka

HEMOCPEACTBEHHO IOCNe IoAbeMa NpHOoOpa H3 CKBAXHHEI B BHAE  JUarpaMm
JlaBleHUs ¥ TEMIIEPATYPHI H COOTBETCTBYIOUIUX YMCIOBBIX Tabaun;

- BRICOKasS aJalTHPOBAHHOCTH NpUOOpa K TEXHOJIOTHYECKHM YCJIOBHMSIM €r0
IIpHMEHEHUA, obecnieueHHas MUKpOpOLIECCOPHBIM YTIPaBACHUEM;

- 3aImycK npubopa B paboTy ¢ 3amepxkoil mo BpeMeHH B HHTEpBae 0 - 99 y
¢ maroM 1 4 4 B HHTepBasne (0 - 30 cyr ¢ QAHCKPEeTHOCTRIO 1 CyT;

- 3almycKk npubopa B pabory B auamnasone 0 - 40 Mlla ¢ paspemaroueit
criocobHoCcThIO 110 Aasaenuto 0,01 MlTa;

- KOHTPOJIb HAUPMKSHUA HCTOUHHKA THTARHHS CKBXHHHOr0 NpHO0pa;

- TIEpPEeChLNIKA pPe3ynpTaToB H3MepeHHH B IBM-coBMeCTHMEIN KOMIIBIOTED

yepes nocnenoBaTenbHbIH HHTEpdeic.

5.3.5. KOoHIYKTOMETD-pE3UCTHBUMETP MHAYKIMOHHBIN CKBa)XWHHBIH
KPHC-38 npennasuHaven s 6ECKOHTAKTHOIO U3MEPEHH YAECNLHOM 3MEKTPHYECKOM
nposoMocTH (YIII) XHAKOCTH B KOJIOHHE M HaCOCHO-KOMIIPECCOpHEIX Tpybax
3KCILTYaTAMOHHLIX ¥ HarHeTaTeNIbHBIX CKBAXKHH.

TIpumensierca mpu kommiuekcHbeX IHC meropamu cocrapa M mpHTOKa s
BLIABJICHHS CNabBIX IPHTOKOB He(TH M rasa uepe3 3aCTOMHYIO BOJYy, a TaKXe

IPHTOKOB BOXB ¢ KOMTpacTHOM YOIl npr KoHTpoje BhIpabOTKH IMPOXYyKTUBHBIX
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[LIACTOB Ha MO3JHEH CcTaauH pa3padoTKH He(pTErasoBEIX MECTOPOXKACHHH H NIpH
rHAPOSHHAMHYECKHUX HCCIECNOBAHUAX CKBaXHH B PEXHME «KapoTakX - HCHLITaHHE -
KapoTax» ¢ NpUMEHSHHEM KOMILIEKCOB HCIIRITaTENEH IL1acCTOB.

6 IloarotoBuTenbpHEIe paOOTH K HCOHTaAHUIO CKBRXKHHEL

6.1 IToaroToBKa CKBAXHHL]

6.1.1 DbypoBags (CKBaXHMHA) JOJDKHA HMETb INOXBE3AHBIE IYTH,
obecnieyupatoline  OeCHPEensATCIBEHHLIA IOOBE3N K IPHEMHBIM  MOCTKaM
nabopaTopyd NO WUCOBITAHMIO IUIACTOB H chneurpaHcropra no jaocraske HMIIT.
Paboyas muomianka y YyCThA CKBRXKHHBI, INPHEMHLIE MOCTKH H HOOXOHR K HHM
OOJKHBI ObITE OCBOGOXKIEHBI OT IIOCTOPOHHHX NPEAMETOB, OYHIUCHE! OT Oyposoro
PacTBOpa, CMa304HBIX MaTepHAIOB, CHera, JipAa. CXoOHUM IIpHEMHBIX MOCTKOB
JODKHE  MMeTh  peOpucTyX0  NOBEPXHOCTP HIM  I[IOUEpEYHble  peHky,

NpeaoTBpaIAIONMe CKOMbXKEHUE 00CHYKUBAIOILETO NEPCoHANa.
6.1.2 B mponecce nocnenuux aonbnenuit nepex cnyckoM HUIIT nomkusl OHTE

npoBepeHHl H 00ECnEeYEeHH MCHPaBHOCTh CHYCKO-IIOABEMHOI0 O0OPYHOBaHHSA
(BEIIUKM TAJEBOM CHCTEMbl, jebeaxu, rupoMara, HHAUKATOpa Beca), CUCTEMEI
ruApaBiHYeckOd  O00OBA3KM M IPOTHBONOXKApPHOIO 00OpYyAOBaHHA, OCBELUCHMA,
Aeraszaiuy I[PUTOKA, JOJMBA CKBAXKHHBI ¥ HAIMYHE pernaMeHTHPOBAHHOIO obneMa
pactBopa ¥ XxXuMpeareHToB. (J043aTeNbHO IIPOBEPUTHE  H3Z COOTBETCTBUE H
HEIOCTHOCTh pe3b0OBBIE COeqMHEHUA, 00eCieurBAalONMe OPHU CIYCKO-TIOABEMHBIX
onepauyax repMeTH4HOCTh Oypunsuax (HK) Tpyb.

6.1.3 IllosepxHOCTHOE obopynoBaHie CKBaXHHBI [JOJDKHO IIO3BONATH
NpOBEACHHE HpAMONM M oOpaTHOR LHpKyLIuMHM OypoBOro pacTBopa ¢
NPOTHBOZABIICHUEM Ha YCThe (OAPOCCENHPOBAHHEM) 4Yepe3 YCTBEBYK) TIONOBKY H

MaHUPONBA.
6.1.4 llepen cnyckom HIIT HeoOcaxkeHHad YacTh CTBOJIA CKBAXKHHE! JOJDKHA

ObiTE MpopaboTaHa cO CKOPOCTHIO He Gosnee 25 M4 1o 32601 A0NOTOM HOMHHANIBHOIO
AMaMeTpa ¥ IPOMEITA B TeYeHHe He MeHee 1,5 nmuiu1oB 6YPOBEIM pacTBOPOM C LIENBIO
NUKBUJAIIMH  YCTYNOB, pE€3KHX II€pEXOAOB, CalbHHKOB H I[PeROTBPAILCHUA
BO3MOXKHBIX [TOCANOK HHCTpYMeHTa npH cnycke UIIT.

0.1.5 Ilpu nmanupoBaHUM HCNBITAHKS BO H30EXKaHHE HeQTEra3onpOsABIEHH
CKBaXHHEI ([IOCRE CHATHA [aKepa) HeOOXOXUMO PACCHHUTATH PEIPEeCCHIO HAa IUIACT,
WCXOAA U3 YCHNOBHA MMONHOro 3aMellieHus OypoBOro pacTeopa rasoM B HHTEpBale
ucnpiTauud (noa naxepoM). Ilpy HecoOmMONECHHM 3TOr0 YCJIOBHA CleAyeT
YMEHBUIUT, MJIHHY HHTEpBaja HCIBTAHMA H YBEIHYMTh ILUIOTHOCTR OypoBoro

pacTBopa.
6.1.6 XapakrepucTukn OYpoOBOro pacTrsopa HOKHBI COOTBEICTBOBATH yKa-

3aHHBEIM B TI€ONIOTO-TEXHOJNOrHYeCKOM Hapsjae H obecneyuBaTth Oe3aBapHiiHOe Ha-

xoxpeHue HITT Ha 3a6oe B npoliecce HCIBITaHus CKBaXHHBI (He MeHee 3 4 30 MuH).
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6.1.7 Ha GypoBoi#t HeOOXOAMMO HMETH 3allaC PacTBOPA COOTBETCIBYIOLICH

IUIOTHOCTH B 0o0Bheme He MeHee ABYX OOBEMOB CKBaXKHHBI, 0e3 ydera oObema
pacTBOpa, HaXOAAINEroCs B 3allONHEHHOH MO YCThA CKBaXKMHE. 3allac MaTepHasoB
H XHMHUYECKMX PpEarcHTOB Uil peryiupoBaHHs IUIOTHOCTH, BOIOOTHAAYH,
CTATHYECKOTO HANPAHKECHUA CHBMra M JMIKOCTH PacTBOpa AOMKEH COOTBETCTBOBATH
yjaHy paboT Ha HCNBITaHME.

6.1.8 MunuMalbHOe NpPEeBHINEHHE INaBNCHUS THAPOCTATHYECKOro cronda
6ypoBoro pactBopa (penpeccus) Haj IJAaCTOBLIM AABJICHHEM JOJXKHO OBITH IA
He(TEeBOAOHACKHIIIEHHBIX ImacToB 1,5 MIla, 18 rasoHachIIIEHHLIX (ra3soKOHIEH-
caTHmX) nracroB - 2,0 MITa. Ilpu mreobxomumocTu mnorHocTh 6YpOBOro pacTsopa
nomkHa OBITE yBenwuyeHa A obecredeHMss NpPOTHBONABACHHS HA HHTEPBA
HCIBITAHHUS.

6.1.9 Ilepex ucnerTaHneM B 3KCILUTYATAllMOHHOH CKBaXcHHe oOcanHas KOJOHHA
ROJKHA OBITE OYMIIeHa OT napadwHa, MpoMbiTa ¥ Npoulabnoruposana. Illabnon
AOKeH OBITH INHHOM He MeHee 2 M, nuaMeTpoM Ha 4-5 mMm 6Gonbhie auamerpa
f1axKepa.

6.2 IToaroToBka NOABEMHOI0 00OPYHOBAHNS ¥ HHCTPYMEHTA

6.2.1 byposoe noxmpeMHOe 00OpyJIOBaHHE JODKHO HMETh AOCTATOYHYIO
NPUBOAHYIO MOHIHOCTE IUIS BEINIOJTHEHHS BCEX TEXHONOTMYECKHUX ONEpaliyii: CIycka,
MOABEMA, BPAIUSHHS H PACXaXKUBaHHA HHCTPYMEHTA B CKBaXHHE.

6.2.2 O6Bs13Ka OYpOBBIX HACOCOB JOKHA ODECIIEUHTH NEpeKadKky OypoBOro
pacTBOpa M3 3aMacHBIX €MKOCTEH B JONHBHYIO €MKOCTH /51 3alONHEHHs Tpyd M
3aTpPyOHOTO NPOCTpaHCTBa CKBAXUHBEI.  lLIUMpKYy/UILMOHHAss  CHCTeMa JIOJDKHA
NO3BOJIATEH BRITOJHATE OJHYIO OYHCTKY H JErasauyio pactsBopa dYepe3 BUOPOCHTO
H FHOPONYKIIOHDI.

6.2.3 Kononna OypunsHeIX TpyO OOMKHA OBITH pacCydTaHa Ha IMPOYHOCTH
OoT cMaTUA M3OBITOYHEIM HapYXXHBIM HapjieHHeM ¢ KodgpouuuentoMm K = 1,3 qus
ctabHEX TpYO B K = 1,5 mna tpy6 u3 amomuuuesoro cmiasa ([ 16T). 'nyOuna
CIYCKa NMyCTHIX OYpHABHEIX TPYO pacCyMTHIBAETCA C YYE€TOM AUaMeTpa, TONINUHbI
CTEHOK, MapK@ u H3Hoca Tpyd, a TakXe IUJIOTHOCTH OypoBOro pacteopa IO

dbopMyte
h, =P/ v, K, (6.2.1)

rae h, - gomycrHMas riryOMHa Criycka MycTHIX TPYO, M;
P.. - Hapy)XXHOe naBicHUE CMATHS TpYO, I1a (H/Mz);
Yo - YAETGHELA Bec GypoBoro pacteopa, H/M’;
K - kxo3dpduumedT 3anaca npoynoctu, K=1,3 +1,5.
6.24 B rayOoxodl ckBaXMHe NpH 3alOJHEHHH TPyl TexHWdYeckod BOAOIA
(toneko B KadecTBe Oydeproi xunkocry Han M1 sanusaercs Oyposoit pactsop)
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rny6uHy cnycka NycTeIX OYpUIIBHBIX TpyO pexkoMeHAyeTcs pacCYMTHIBATh H3
COOTHOIIECHHUSA

Pou = He Tp - (I'Ic'hl) Tp - (hl"hZ) Ys (622)
rie H, - rnybuHa CKBaXHHBI, M;
h; h; - rny6ura ypoBHA OypoBOro pacTBOpa H TeXHMYECKOH BoJbI B TpyOax, M;
Y. - YAENbHBIA BeC TexHUUecKoH Bombl, H/M’.

BeJuyMHB CMHHAIOIIMX AaBleHui 44 OypHIBHBIX TpPYO nNpeAcTaBieHH B
NpHUIoKEeHUn B.

C yBenuueHHeM riyOMHE! CKBaXKHHBI BO3pacTaeT BEC MHCTPYMEHTa, YTO
MOXeT IIPUBECTH K IIPeBHIICHHIO Mpejena TeKydecTH Marepuana 1pybd. g
MCOBITAHUA BCKPBITBIX OypeHueM riy0OKO3aNeralonx IIIacToB HPUMEHSIOT
KOMOHHHMPOBaHHBIE KOJOHHEI TPYO pasiWYHOro AUaMerpa, COCAHHAS HX B CEKUMH,
KOTOphLIE OTIMYAIOTCA IO IIPOYHOCTH, IMaMETPy M TOJUIMHE CTEHKH, a TaloKe I10
BPEMEHH BBOAA TPYO B 3KCILUTyaTAIHIO.

6.2.5 bypunpsbie TpyObl epes cOOpKOH B CBedy TIaTENIbHO IIAOIOHUPYIOT.
B xomnonoBke uHHCTpyMeHTa ¢ MITT yrskeneHHsie TpyOBl YCTaHaBIMBAaiOT B
HIDKHEH YacTH KOJIOHHBI, TpyOBl, HMEIOI[UE IOBHIICHHYIO MPOYHOCTh, - B

BepXHeH, a TpyOsl, UMEIOLINE OHMXEHHYIO IPOYHOCTD, - B CPEHEHN,
B xoze akcmiyarauuud TpyObl IEpHOAWYECKM ITODKHBI OIPECCOBRIBATHCH

HENOCPEACTBEHHO Ha OypOBBIX, HOABEPraThCA nepextockonuu. Cpox
nedeKTOCKONUHU K onpeccoBok - yepe3 800 u paboThl.

6.2.6 3aMKOBBIE COefUHEHHsA OYypHIBHBEIX Tpy® cMasplBaroT rpaguTOBOR
CMa3KoM, YHNOTHAOT JeHTOH PVYM uiIH NEeHBKOBRIM WIHYPOM. 3aKpellUieHHe
OCYIIECTBNAETCA AaBTOMATH4YECKUM OypoOBBIM KIHOYOM € MOMEHTOMEPOM B

COOTBETCTBMH C IIaCIIOPTOM Ha SypuiibHEIE TPYOHI.
Ilpu coycke komnoHoBkM HMIIT He  gomyckarh  pe3kuXx  OCTAHOBOK

TOPMOXXEHHS U Yapa 37eBaTopa ¢ KooHHOH TpyO 0 potop OypOBOH yCTaHOBKM.

[Tocne ucneiTauus o0BeKTIa B IpoLecce NoxseMa HHCTPYMEHTa clieayeT
pOBEPATH YNOPHBIE TOPUBI 3aMKOB B My¢pT. TpyOsl, y KOTOPRIX TOPUBI H My(TH]
MPOMBITHI U UMEIOT 3aJupbl HMIH BBIOOHMHE!I, JHOOMKHEl OBRITh YAAlNEHBEl H3
KOMIUIEKTA.

6.2.7 Ha HedTenpoMBICTIOBLIX CKBaXMHAX K OCHOBHOMY OOOpPYAOBaHHIO, C
[IOMOILUBI0O KOTOPOr'O MNPOBOAAT CIIYCKO-IIOXBEMHBIE ONepaliui, OTHOCAT NOABEMHBIE
arperarsl, cMOHTHpoBaHHEHe Ha asroMobuine (KOPO-80, Asummam-37A, A-50Y)
wid Ttpakrope ("baxudeny -3M"). TexHudyeckue XapaKTEpHCTHKH ITOXBEMHBIX
arperaros NpeacTaBlieHbl B Tabnuue 6.2.1. IlomseMHble arperaTel IpeiHA3HAYEHEL!
VIS TpOBEJCHHS ONepalMi IIPH OCBOCHHMHM, HCIBITAHHHM M PEMOHTE CKBaXKHH,
pa3OypuBaHMH UEMEHTHOrO CTakaHa, NPOMBIBKE CKBAXMH H APYTUX TIe0Joro-
TeXHUYECKHUX MEpPOTIPHUSTUAX:

6.2.8 TloagpeMHBIe arperaTh! JO/DKHE YKOMIUIEKTOBBIBATLCS aBTOMAaTHYEC-
KHMH MOJABECHBIMH THApaBIudYeckuMy KmrodaMH THna KTI, uMeTs orpaHuyHTeNs
nogbeMa KpIOKOOJIOKa, CHCTeMY 3BYKOBO# M CBETOBOM CHrHANM3ALMH YCTAHOBKH
BBILIXK, KOHTPONBHO-U3MEPHTENbHEIE  npubopel  paborel  gBHrarens H
ITHEBMOCUCTEMEBI, & TaKXKe JApyrue cHCTeMBl OROKHpOBKH, 00ecrieYHBaloOIIHe
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Oe3onacHOCTh HOpOBENcHHS pabOT NPH YCTAHOBKE ArperaroB Y yCThS CKBa)XHHBI H

CIYCKO-TNIOABEMHBIX ONepaluiX.
Tabnuua 6.2.1

HomuHanbsHAasA rpy3o0-

ITOABEMHOCTD, T 80 50 32 37
CKopocTe noagbeMa Kproka, M/c  0,2-1,2 0,18-1,21 0,34-1,45  0,14-0,59
Ilpusoxn oT ABAraTeNIq
aBTOMOOGHIA MA3-537 KpA3-257 KpA3-2556 T-100M3
MomuocTs ABATATEN, J1.C. 525 240 240 108
BrIicOTa OT 3€MITH 10 OCH

KpIOkOioKa, M 28 22.4 18 17.4
Haubonemas JUIHHA [OZEH-
MaeMolt TpyORt, M 19 16 12,5 12
OcHacTka 4x5 3x4 2x3 3x4
HAnaMerp npoxXOomqHOro

OTBEPCTHA POTOPE, MM 200 142 -~ ~
Harpy3ka ya cron, kH 1250 500 400 400
Tur Hacoca 15I'p SMIp - ~
HauGonpinee napnenne

Hacoca, Ml1a 40 16 20 20
Maxcumanpran 1nonaya 16 9,95 - -
Hacoca, Ji/c

6.3 O6opynoBaHKe YCThA CKBAXHHEI

6.3.1 YcreeBoe ofopynoBaHHe IIpeHHA3HAYEHO IS OOBA3KH KOJIOHHBL
obcamueix H OypHABHBIX TpyO® ¢ HEALI0 KOHTPOAA 33 YPOBHEM JKHIKOCTH B
3aTpybHOM nmnpocTpaHcTBe H B Tpybax, npenorspamieHuss BHIOPOCOB W
HOHTARWPOBAHMA ITACTOROHN KHAKOCTH B MPOIECCE UCIBITAHNA IJIACTA.

YerheBoe obopysnoBanMe BKIIOY@eT MPOTHBOBHIOPOCOBOE 0DOPYyIOBaHHE
Oypsamelics CKBaOXHHN M CIeHHANbHOE yCTheBOoe obopynoBaHue i IPOBENEHNA
paboT ¢ HCIHTATENEM IINACTOB.

[IporaBOBEIGpOCOBOE OOOPYZNOBaHHE COCTOMT U3 MPEBEHTOPOB PasHHMYHOIO
THN2  (MIAleYHEIX, YHHBEPCANBHEIX, BpalalolMXCcH) €  MEXAHA3IMaMu
AACTAHIHOHHOIO H pPYYHOIO YNpaBlieHHA, CHCTEMB TPYOOIpPOBOZOB OOBA3KH ¢
3aJJBHDKKAMH ¥ KpaHaMH BRICOKOTO JiaBJIEHHUA.

6.3.2 Ycreesoe oGopynoBsanue JOINDKHO 00eCcieYHBaTh:

- GBICTPYIO H HALEXKHYIO repMETH3aIHIO YCTh CKBaXXHHEI [IPH CIIYUIEHHOM B
CKBaXXHHY OYPHUIBHOM HHCTpYMEHTe ¥ 6e3 Hero;
- paspAlKy CKBaXWHB! IpM MOBRIISGHMH JaBJICHWUS NOyTEM CTPaBIUBAHUA

¢morna 4Yepe3 BRIKMIAHBIC TpYOONpOBOAE! NPH 3aKpHITHIX MPEeBeHTOpax;
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- 3aMeHy Tra3HpOBAHHOM IIACTOBOM JKHIKOCTH B CKBaKHHE INpSMOA H
obpatHoif IHpKynAuMed Ha MPOMEIBOYHYIO JKHIKOCTE C  COOTBETCTBYIOIIHMH
napamMeTpaMH,

- KOHTPOJIb JABAEHUA B CKBAXHHE NPH 3aKPhITHX IIPEBEHTOPAX;

- OTBOJA ra3a WIM MIACTOBOM XHAKOCTH Ha 0e30MaCHOE pacCTOfSHHE O yCThd

CKBAXXHHBI;
- pacxaXUBaHWe M NPOBOpaYMBaHHE HHCTPYMEHTa IPH repMETH3HPOBAHHOM

yCTBE.
6.3.3 Cxema 0OBA3KH YCThS CKBaXHHEI (DHCYHOK 6.3.1) H THR npeBeHTOpa

INOJKHBI COOTBETCTBOBATEH TpeDoBaHHAM, INPEAyCMOTPEHHBIM B TEXHHYECKOM
IPOEKTE M reoNoro-TeXHUYECKOM Hapse Ha CTPOHTENILCTBO CKBAXHHEL.

BrIxuAHbBIE TPYOOIPOBOAL! OT NPEBEHTOPOB HANPABJIAIOTCA IO IPAMON JIMHHH
B [IPOTHBOMIOJNIOXHEIE CTOPOHK, 06OpyAYI0TCS pe3epBHOH H pabouell 3aaBHOKKaMH
BBICOKOIO JaBJICHHS, a MEXIY HHMM YCTAHABIMBACICA MAHOMETp C IpeaebHBIM
AaBjeHHeM Ha 50% prlilie 0KHIaEMOT0.,

6.3.4 CrnenuansHoe ycTheBoe 00OpYAOBaHMe YCTAHABIHBAECTCA HA KOJIOHHY
OypunbHBIX TPY6, 4TO OOecmeyuBaeT KOHTPOD 33 NMPHTOKOM KHAKOCTHK H rasa H
npeaoTBpalaeT BHIOpoc U3 Tpy® mUlacToBoil rasMpOBaHHOH XXHAKOCTH B Iporecce

HCIBITAHHUSA TUIACTA.
6.3.5 YcTeeBad ronoBka HeENOABHKHOrO (HM/AH BEPTMIOKHOTO) THHA HIH

LIEeMEHTHPOBOYHAs IOJIOBKA CBHHYMBAETCA ¢ BepxHeil OypunsHO# TpyOOR. I'onoBka ¢
IIOMOIUBI0O THOKMX LIAPHHPOB-YTONGHHKOB  COEAMHACTCA  ORICTPOCHEMHBIMH
ralikaMd  C METLIHYeCKMM MaHADONbAOM, KOTOPBIH JOMKEH OBITE  XeCTKOo
3aKpeIUIeH ONopaMH ¢ aneMeHtaMu 6ypoBoli ycTaHOBKH BO H30exauue BHOpaunvu

TpyOOnpoBOLAa B IpOHECCe NCIBITAHMSA IITIACTA.
HuaMeTp BeIxMmHOHK MUK (MaHM(pONbAa) HOOKEH COOTBETCTBOBATH

IHaMeTpy CTBOJIA YCTHEBOH rOJIOBKH H JHAMETPY BEIKHAA IIPEBEHTOpA.

6.3.6 [ononnurensHriii TpyOONpoBOA OT KPECTOBHHEI BBIBOAHTCH H3-NOX
nona OypoBo¥ M 3akaHuUMBaeTCA OLICTPOCHEMHBIM COCIHHEHHEM, KOTOPOE 3aKpBITO
3armyiikol B Tpoliecce OypeHus ckBaxusabl. KpecTOBHHA 00Bsi3aHa 3aIBHOKKAMHM
BBICOKOTO [I@BJICHHA, NECPEKPHIBAIOWMMHE MOTOK XHAKOCTH B JOMONAHHTENbHEIHA
TpyOOIIpOBOA 11 OTBOAA NOCTYMAIOIIEH MXHAKOCTH H3 IUIacTa B CHEHHAIBHYIO
eMKocTh. JUIMHa TpyGonmpoBoja Mt OTBOAA XMIOKOCTH B He(TAHBIX CKBRXKHHAX
nomxHa ObITs He Menee 30 M, UM I'a30BEIX H PasBEROYHBIX CKBXKHH - HE MEHee
100 M.

6.3.7 B Hayane criycka MITT B ckBaXXKMHY yCThEBaA TojioBKa € MAHHQOIBAOM
ONPECCOBLIBACTCH ¢ MMOMOLILIO LEMEHTHPOBOYHOI® arperara Ha NoJyTopakpaTHOS
AABJIEHHE IO CPaBHEHHWIO C OXKHAaeMBIM InacTtosnM. 1locne onpeccoBku radbxoro
MaHH(ONbAA 33IBUKKH Ha GOKOBEIX OTBONAX NpPEBEHTOpPA ACIDKHEI OLITH 3aKPHITHI,
OTKPRIBAIOT KPaH HAa YCTHEBOM rosioBke ¥ Ha Onoke 3aBIKEK AAA KOHTPOJL 3a
IPHTOKOM JXKHIKOCTH M3 IIJacTa IO BHIXOAY BO3AYX4 M3 LIUIAHIra, OMYHIEHHOIO NOX

YPOBEHBb BOJBI B €MKOCTb.
6.3.8 Jonyckaercsi npoBOAUTHh HCMBITaHHME IUIaCTa ¢ YCThEBOR TIONOBKOH,

YCTaHOBJICHHOH IO YNIPOIUEHHOHK cXeMe 00BA3KH yCThA CKBRXHHE! Ha 4-3 M BhIule
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crona poropa (pucyHok 6.3.2). Jlo Havana HCNBITAHMS HYXHO  IONTOTOBHTE
CIELIIIOMANKy, NECTHULY JAJIA 3KCTPEHHOro 3aKpHTUi KpaHa BRICOKOIro HAaBIICHHS
Ha YCTHEBOM I'OJIOBKE.

\ | 7
T

Pucynok 6.3.2 YnpoueHHaa cxeMa 00BA3KH YCTbA CKBAMCHHEI:
] - 3armyinka; 2 - ycrbeBas rojioska; 3, 6 - KpaHbl BEICOKOIO JaBAeHHA;
4 — apHUPHBIA YTONBHUK, 5 - ITyLepHad KaMepa; 7 ~ BEeHTIWIb;
8 - pa3beHHHUTEND; 9 - MaHoMeTp; 10 — KpecTOBHHA.

6.3.9 Ha Moctkax no/mkHa HAXOOHTBCA 3aracHas Tpyba ¢ HaBepHYyTHM
oOpaTHeIM KJIAMaHOM, JuaMerp TpyObl [OOMKEH COOTBETCTBOBATH HUAMETDY
CIYIUCHHEIX TPYO WNH HMETH NEPEBOAHRMK 1A COSAHHEHHNA C HUMM.

6.3.10 B mponecce HCnuITaHEs Iepes 3aKphITHEM 3aIIOPHO-IOBOPOTHOIO
kianada WMIIT ans perucrpammu KBJI Ha ycTheBOH rojioBke HENMOABIDKHOIO THIIA

JOJIXEH OBITH 3aKPRIT KPaH U OTCOEAUHEH MaHU(DOIIBA.
6.3.11 Jna obpatHoit mpoMsiBKH KB cOpoca XMAKOCTH NMPUTOKA M3 TpyO B

EMKOCTh CIIEAYET Yepe3 00x0oBOH 0TBOA TPYOONPOBOAa HA KPECTOBHHE NPEBEHTOPA B
3aTpyOHOE IMPOCTPAHCTBO 3aKa4WBaTh MPOMBIBOYHYIO XKHAKOCTH LIEMEHTHPOBOYHEIM
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arperaToM M OTBOJHTH XHIKOCTH U3 Tpy0d uepes Manudonblx. M3 xonsLesoro

[IPOCTPAHCTBA TIPOMBIBOYHAA XUJKOCTh depe3 HUPKYAAUMOHHBIA xianan MITT
3aTIOJIHAET IIONOCTE TPYOD M BBITECHSET IINACTOBYIO JXHAKOCTH B CIIEIHAJIbHYIO
eMKOCTS (aMbap).

6.3.12 Cxema 0OBS3KK yCThA CKRaXKUHB! Npy ucnbitauuy UIIT, oxupaeMoe
NaBieHHEe B KOTOPOM HHXe NABJICHHA ONMPEecCOBKH OypoBoro wmmanra ( < 15 Mlla),
MOXeT ORTEH BRINOJHEHA KaK yKa3aHo Ha pucyHKe 6.3.3. Ha kovaykrope (mampumep,
apaMeTpoM 245 MM) J0IDKHO ORITE CMOHTHPOBaHO IMPOTHBOBLIOPOCOBOE
ycTpoiictBo (Ha cxeMe Y11-245x140).

6.3.13 TIlpuMeHaeMale  cxeMbl OOBA3KH 00s3aTenpHO HOJKHBI OBITH
corjiacoBanbl  IQNA  KOHKpeTHol  maomraay ¢ OKpyxHBM VYinpaBieHUEM
[ocroprexHaxsopa,  BOEHU3MPOBAHHOM IIpOTHBONOXapHOU ciayxbot MUC ¥
YTBEPXKAEHEI pErHOHANBHLIM YIIpaBieHueM MUHHCTEPCTBA TIPUPOIHEIX PECYpCOB M
ITPOU3BOJACTBEHHBIM O0BEIMHEHHEM HEPTAHBIX KOMITaHHUH.

6.3.14 Kareropudyecku 3alpemjaercs npoBoIWTh: ucublTaHue nnacta HIIT c
W3JIMBOM KHAKOCTH U3 OYPUNBHEIX TPYO HA YCTHE CKBAXHUHBI.

6.4 IToaroroska UIIT 4 ckBaxXHHABIX MaHOMETPOB

6.4.1 Ilogroroska kKomruiekcoB MIIT npoBoaurcs Ha ©Oaze npoHs3-
BOACTBEHHOTO obcnyxuBanus [Iponspoaurens pabot ¢ cobnmoaerneM TpeOOBaHH,
M3JIOKEHHBIX B TEXHHYECKMX OIHCAHHMAX M PYKOBOACTBAX no 3kcruryararuu MIIT.

6.4.2 Tlorpyska, pasrpyska, cbopka u pazbopka MIIT pomkHE poBOaUTRECSH C
IIPUMEHEHHEM HCNPABHBIX MEXaHH3MOB, HPUCNIOCOOIEHHH K HHCTPYMEHTOB.

6.4.3 Komnonoska UIIT nomxna ob6a3arensHo BKMoYyaTh LUPKYISI{HOHHBIN
KnanaH, obecrneYHBarOIMH BOCCTAHOBNEHHUE IMPKYJISILUHH OypOBOro pacrBopa B
000 MOMEHT OIlepalliid IO MCIBITAHUIO CKBAXHHEL

6.4.4 Kommnonoska HMIIT nomxHa mMers cocTaBHbie 4YacTd  (Y31HD),
ofecnieyuBaonye ABORHOE NepeKpuiTHe NpuToka dmonna us nnacra (knanan MITT
M 3alIOPHLIMA KJIaIaH).

6.4.5 Tlpy CBAHYHBAaHMM M pa3BUHYMBAHHU TPYO H cocraBHbIX wyacted WUIIT
3alpelaeTcs HaxoMuThCd B pafHyce AeHcTBUSA MANIHHHBIX (QYpOBBIX) KIFOUEH.

6.4.6 Tlpn cbopke wu xpernenuu y3noB MIIT Hag poropom (mpasoe
BpalleHyie) HeoOXoqUMO CnequTh, 4YToOBl HE OBLLIO CaMONPOH3BOJBHOIO OTBOPOTA
NpPAaBhIX pe3bl y3M0B, PAacMONOKEHHEBIX BRIMIE OYpoOBOro Kmouda. Ang xouTpons Ha
COCOUHECHMIX JIeNalOT METKH (BEpTUKaJbHBIE NHHMH MEJOM) H CieasaT 3a
[10JI0)KEHHEM 3THX METOK (IIpH OTBOPOTE METKH pacxoaTcs).

6.4.7 CxBaXHHHEIE MaHOMETPH HYXHO NOAIMOTOBUTH K pabore cornacHo
PYKOBOACTBY [10 3KCIUTyaTallydl Mpubopos. KondyecTBO rimyOHHHBIX MaHOMETPOB H
Mecta #MX ycra#HoBkH B komnorHoBke MIIT BIOHMpalOT cOTVIaCHO NPHHATOMH
TeXHOJIOrMYeCKOl cXeMe MCIBITaHug o0bekToB. B nmepcnextviBe Ha OmpkaHine
rofsl TIeNMKCHBEIE MaHOMETpbl MJOJDKHBI OBITh 3aMEHEHBI HA JJIEKTPOHHBIC C
JONTOBPEMEHHOH NaMATHIO.
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Pucynok 6. 3. 3. Cxema oOBS3KH YCThA CKBaXHHBI npH ucnbitanny VIHT:
1-dunnrp; 2-naxep; 3-6ypunsHas Tpyda; 4-KOHAYKTOp; 5-poTop; 6-Beaymias 6ypunsnas Tpyba; 7-seprmor; 8-0Oyposoit mnaur; 9-croax
10-otBOX cTORKA; | 1-6BRICTpOCHREMHOE coeanHenHe; 12-3anopHEii KpaH; 13-3aasrkka; 14-onmopa; 15-rubkuilt OesHanopHerit tutasy,
16-emxocts ¢ Bozol-1m’; 17-V11 245x140.
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7. IlpoBeeHHe HCTIBITAHHA ILIACTA

7.1 Betbop 06nexTa HenbITaHus

7.1.1 Ob6pext ucumtanua HITT pomkeH Ha3HAYaTLCd  EOJIOrMYECKOR
camyxboifi HenponomssoBarens Ha OCHOBaHHM BCel HHGOPMAaIMH IO JAaHHOMY
peruoHy, peKoMeHmaimi reosoro-trexHonorudeckux (I'TH) u reopusnveckux
uccaenonaunii (I' MPC), BRIONHEHHEIX B ripolecce OYpeHHS CKBaXKHHBI.

7.1.2 118 CTPYKTYPHEIX, TIOMCKOBBIX, OLISHOYHBIX H Da3BEJOYHBIX CKBAXKHH
npeqyCMOTPEHHl enuHbll o0f3aTenbHpit koMiieke TVIPC  # eRMHBIE KOMILIEKC
I'TH, nns sxkcnnyaTalHOHHEIX CKBaXHH 0Os3arennHsle koMmiekcsl TUPC u I'TU
OTJIMYAIOTCA YMEHbIIEHWEM KOJMHYEeCTBA BBIIOJHACMBIX METONOB H of0beMa
HCCHEAOBaHMM B COOTBETCTBHH C «llpaBHiaMu reopH3HYECKHX HCCICNOBAHUNA U
paboT B HeTAHBIX H ra30BLIX CKBROKHHAXY.

7.1.3 K mcnrrraaiio MIIT B nporiecce 6ypeHns CKBaXKHHL PEKOMEHAYIOTCS
00 BEKTHL, KOTOPEIE OLICHHBAIOTCH KaK MPOXYKTUBHBIE HIIH BO3MOXHO NPOIAYKTHBHEIE:

- 110 HeTENPOABJICHHAM, HA0MOKaEMbIM Y YCTHA NPH IIMPKYAAHHHA OypOoBOro
pacTBoOpa,;

- TI0 HaChIIEHHIO HedThIO 00pa3nos nopoa (kepHa) WK HLI1aMa;

- 10 COMIEPKaHUIO YINICBOJOPOAHBIX [a30B B pacTBOpe (razoKapoTax);

- 0 pesyJAbTaTaM JIIOMHHUCUEHTHOI0 OHTYMHHONOIMYECKOro aHaIH3a

OPOMBIBOYHOH XHIKOCTH HIIH HINaMa.
7.1.4 HsrtepBasyibl ¢ HEOQHO3HAYHON XapaKTEPHUCTHKOH HACHIBICHUA

nomxeel 6mTe Henkrtanel UIIT ¢ Lensio MCKIIOUEHHS NPOHNYCKa IPOXYKTUBHOIO
oO0BeKTa, yrouHeHHs IpaHui razosedresopgoxoHtakta (I'BK, BHK, THK) =

KOJIMYECTBEHHON OLEHKH MM APOIHHAMHUYECKHX [1apaMETPOB.
7.1.5 UctiniTaius OOBEKTOB C YCTAHOBICHHBIM XapaKTEPOM HACHINIEHHOCTH

(o I'THU u 'NPC) nomkHel NPOBOLUTECS C UEJBIO H3YYECHHS (PH3NKO-XHUMHYECKHX
CBOMCTB nNacToBOr0 (GmMOHAa, pacuera riApOAUHAMHUYESCKUX [apaMeTpoB IUlacTa H
ero 3¢deKTHBHON TONMKUHBI, KOTOpble MOIYT HCMNOJAL30BaThCH NPH COCTABACHHUH

TEXHONOTHYECKHX CXEM H NPOCKTOB pa3paboTKH 3aJIEXKH.
7.1.6 K wcnmranmo MIIT [RoMKHE peKOMEHAOBATHCA HE TOJBKO

HeTeHACHINEHHBIE IIAcThl, HO M  BOAOHOCHBIE OOBEKTEI C UEIBI0  OLICHKH
BO3MOXHOCTH KCNONIB30BaHMA IIACTOBHIX BOJ [ 3aBOJHEHHS HEPTAHBIX 3aeXeH.
7.1.7 TInacTel ¢ paziU4HBIM X8paxTepOM HachillleHus (ras, He@Th, BOIA)
PEKOMEHAYeTCA M0 BO3MOXHOCTH HCIHBITHIBATE C CEJIEKTUBHBIM pa3oflleHueM
KaxJoro mHrepsata. [Ns NOBBEILEHHS JOCTOBEPHOCTH BBLACICHUA KOJJIEKTOpa U
OIpeNe/ICHHA XapaKTepa HACHIICHHA B clIy4dae NEPEClIauBaHHA KOMIEKTOPOB H
NJIOTHEIX nopox (romumHoR < 3 M) nenecoobpaszso npoeoauts paborel ¢ UIIT no

CXeMe «KAapOTaX-UCIBITAHHEe-KapoTax»..
7.1.8 B o0caxxeHHBIX 3KCIUIYaTallHOHHOH KOJIOHHOM CKBXXMHAX OO0BEeKTaMHu

ucneitanes HIIT senmores nepdopuposadHbie wHTepBaibl. B HUuX  paboTs

MIPOBOIAT C LENBIO:
- OCBOEHHUA 00BEKTOB (B T.4. TAK HAa3bIBaeM bIX «HEOCHOBHBIXY);
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-  ydteHcupuxauuu noberdu HedTu (OII3)  menpeccHouHEIM M
THIPOUMITYJILCHBIM BO3EHCTBHEM,;
- OLEHKH KayecTBa LEMEHTHpPOBaHHs (HaIM4YMEe [EMEHTHOro KOJabia)
00caaHO#i KONIOHHEI,
- IPOBEPKU MrEPMETUYROCTH LIEMEHTHOIO MOCTa;
- BBISBNICHUSA 3¢ dexTuBrOCTH [ TM;

- onpeaeNeH s lTapaMeTPOB MNacTa.
7.1.9 Ipu Br16Ope 0OBEKTa UCIBITAHUSA JJI YBEPEHHOrO CO3AaHUA AENPECCHH

Ha IU1acT ¥ obecnieyeHHss BOIMOKHOCTH MMPHTOKA [LIACTOBOH XXHAKOCTH HeOOXOAMMO
CTPEMHTHCH K COKPAIICHUIO HHTEpBajia BPEMEHHOro pasobIueHus CKBaXKHHEL, IT06BI
obbeM DNPOMBIBOYHOH JKUAKOCTHM, HOCTynaroumefi B TpyOBl M3 mOANMaKepHOro
NPOCTpaHCTBa ¢ Yy4yeToM o0BeMa QunpTpaTa M3 30HB HPOHUKHOBEHHMS, OBLN
3HAYUTENBHO MeHbIe 00beMa KoJioHHb! OypunbHEX (HK) Tpy6.

7.2 Brifop auaMeTpa nmakepa 4 €ro yCTaHOBKa

7.2.1 [IuaMerp pe3HHOBOI0 3JIEMEHTA NaxKepa [OOJXKEH OlpeAensThCH B
3aBUCHMMOCTH OT COCTOSHHA CTBOJ4 CKBAXHHEI IO KO3Q(PHILHEHTY NaKEPOBKH

K; = De/Diass (7.2.1)
roe D - AMaMeETP CKBRXHHEL, MM;
Dyax - ZHAMETP PE3UHOBOTO 3/1eMEHTa (YIUTIOTHUTENA) NaKkepa, MM.

ITo BenmuuuBe K, yINOTHATENH NOAPA3ACHAIOT Ha TPU I'PYIIIBL:

1) makepsl MOBHIICHHO#N YCTOHYHBOCTH, paboTAIOILHE B YCIOBHAX
1,06 < K, £ 1,10, koraa cTBON CKBAOXUHE! MMEET HOMWHANBLHBIW IgHaMETp H
[iepenajs! faBneHus Ha nakep AP, = 25 Mlla;

2) maKepnl CpelHeill YCTONYHMBOCTH H IPOXOAMMOCTH, pabotaroiye B
yenoBuax 1,10 < K, < 1,14, xorga B CTBONE CKBaXHHBI HMEIOTCS HHTEpBaJbl C
He3HAYHTENRHEIMH CY)XCHUAMH M niepenafs! Ha nakep AP, <25 Mlla;

3) maxepsl NOBBILIEHHOH MPOXOAXUMOCTH, paboTalolIHe B YCAOBHAX
1,14 < K, £ 1,18, xorzma cTBONM CKBAXHHbI OCIOKHEH U HMEIOTCK 3HAYMTEIbHEIE
HHTEPBAJIBI C CY)XXEHHAMH, a nepenaant Ha makep 4P, < 15 Mlla.

[IppnMeHAT,  NaKepel ¢ JAMAMETPOM YIUTOTHHUTENS,  BBRIXOASLMM 32

yYKa3aHHBIE npefens! K, seuenecoobpasHo.
7.2.2 ViluTepBan AN YCTAHOBKHM IaKepa JOHKEH BRIOMpAThCA B 3aBUCHMOCTH

OT IMyOHHBI CKBa)XHHBI, TOUHOCTH 3aMepoB IIyOMHBI 10 KapoTaXxHOMY Kkabemo u
xosionHe 6ypunpHeX (HK) Tpyd ne popmMyne

= gH + 2, (7.2.2)
rae |- MUHUManpHag MIHHA IJIOWAAKHE JUId YCTAHOBKH aKepa, M;

€ - OTHOCUTENBHAS TTOrPEINHOCTh B 3aMepax TIyOHMHEI CKBRXXHHEI MO
KapoTaxxHoMy Kabemo u 3aMepy OYpHUIBHEIX TPYO,
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€ = (He-Hn)/ Hy , (7.2.3)
H - rmy6HHa CKBaXXHHBI 1O HHTEpBaJla YCTAHOBKH NakKepa, M;
2 - KOHCTPYKTHBHas AJIHHA N0 CepeAHHEl YIUIOTHUTENS T1aKepa, M.
PacueTHRIe BETHIHHE MUHUMANBHOTO UHTEpBAA U1 YCTRHOBKH Makepa C y4eToOM
MOrPeIIHOCTH 3aMEPOB M ITyCHHBI CKBAXXMHEI NNpeAcTaBieHsl B Tabnune 7.2.1

Tabnuna 7.2.1
I'nybnsa

MuHHMaNBHBIA HHTEpBa/l YCTAHOBKH MaKepa, M,

YCTAHOBKH

raxepa, M

Tlo 500 2,5 3,0 3,5 4,0 4,5
1000 3,0 4,0 5,0 6,0 7,0
1500 3,5 5,0 6,0 8.0 9,5
2000 4,0 6,0 8,0 10,0 12,0
2500 4,5 7,0 9,5 12,0 14,0
3000 5,0 8,0 11,0 14,0 17,0
3500 5,5 9,0 12,5 16,0 19,5
4000 6,0 10,0 14,0 18,0 22,0
4500 6,5 11,0 15,5 20,0 24.5
5000 7,0 12,0 17,0 22.0 27,0

DH NNOT'PCHIHOCTH B 3aMEpax

7.2.3. B rayboxkux CKBaXHHAX WIH NpH MaNblX HHTepBajlaxX MNIOMIANKH IS
YCTAHOBKH Makepa MOXHO JOOHTHECA MepMETHYHOCTH NMAKEPOBKH METOHAOM «TOYHOH
MPUBA3ZKHY» MArHUTHBHIM JIOKaTOPOM MYQT.

«TouHas NpPHBA3Ka» IPOBOAHUTCA MAONOJIHHUTENBEHBIM CIIyCKOM HHCTPYMEHTa
Ha 50 - 75 M Belille 33001 M NPONYyCKOM KapOTAXHOIO 30HIA 4Yepe3 TPYOH! ¢
BOpoHKOH. Jlanee onyckalor ¢ KOHTPOJBHEIM 3aMepoM octaBmmecx (50 - 75 M)
TpyOR 10 33008 H  ONpeAc/iiOT HCTHHHOS PAacCTOAHHE [0 HaMEYeHHOro Io
KaBepHOrpaMMe (ripodrnerpaMMe) HHTepBasia [akepoBaHUsL,

«ToyHyi0o NpPHBA3KY» MOXHO NPOBOXUTE METOJAOM JIOKAllMH 3aMKOBBIX
coeguHeHAd OypHIbHRIX TpyD, CIYImEHHBIX i DOATOTOBKM CKBAXHHH K
pcneiTaddio. ConocraBHB INyOMHBI 110 JMarpaMMaM MAarHMTHOTO JIoOKaTopa H
KapoTaxka, YTOUHSIOT AJIMHY KOJOHHBEI TPy0 W NIOIAaAKY JNsS YCTAHOBKH MaKepa.

7.2.4 /Ina yCTaHOBKH naKkepa ¢ AKopeM HeOOXOAHMO BhIOHpAaTh YCTOHRYUBHIH
MHTepBal CTBOJIa, B KOTOPOM IOpHEIE NOPOAL He OyMyT paspyilarbCsa IPH OCEBOH
Harpyske, TpebyeMoR ans BpEMEHHOH repMeTH3allMH HMHTepBalla H  YyNpPaBICHHA
knanasno# cucremolt UIIT ¢ uenslo CO3MaHUA OTKPHITHIX - 3aKPHITHIX NEPHOAOB
MCIIBITaHUA.

Bo3sMOXHEI CliedyloillAe BapHaHTBl BHEIOOpa INOWANOK I YCTaHOBKH
nakepa ¢ SKOpeM:

- B HEIIPOHHIaeMOH KPOBJI€ HaJ{ HCOBITHIBAEMBIM ILIACTOM;
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- B YIUIOTHEHHBIX KapOOHATHRIX pa3pe3ax OONBIIOH TOMIMHEL C IIENBIO €ro
MCIIBITaHHA 110 MEPE BCKPBITHS,

- BBIIIE KABEPHO3HOIO YYacTKa HajJl KPOBJIEH TEPPUTrEHHOI0 I1aCTa;

- B KpOBJIE H IOJOIIBE IUIacTa I CEICKTHBHOIO €r0 HCNBITaHHUA, KOraa
6JIM3KO 3a/IeTaI0T PA3HOHACKHIICHHEIE 1TNACThI,

- B KpOBJI€ ra30HaCHILIEHHOrO0 11acTa ¢ MPUMEHEHUEM CABOSHHRIX I1aKEPOB
JUIA YBETMYEHUS KOHTAKTHOH TTOBEPXHOCTH ¥ HaZe)KHOCTH NaKepPOBAHUS,

- B 3ymnde - Ha nepexcae or Oonbilero guaMeTpa K MEHbIIEMY IIPH
OypeHUH CKBaXXHHEI ONIEPEXAIONHM CTBOJIOM,

- B bamiMake NpoMeXXyTOYHOH TEXHHYECKOH KOIOHHE! IIPH HAJIHYMH MPOYHOIM
HEeMEHTHOH Kpenu ¢ 06CaTHON KOJIOHHOM.

7.3 Harpyska Ha nakep

7.3.1 OceBas Harpys3ka, HeoOxonumas A CXATHA PE3UHOBOrO IEMEHTA
naxkepa ¥ repMeTH3alld¥ HCOBITEIBAEMOro MHTEpBala, MAOYKHA PACCYHTHIBATHCS IO

bopmyne
Gu=(Go-Gy) - Gx- Gy, (7.3.1)

rae G, - oceBas Harpy3ka Ha rnaxkep, KH;

Gy - Bec HHCTpYMEHTa Ha KPIOKe 0 [akepoBKH, KH;

(3; - BeC MHCTPYMEHTA Ha KPIOKe NpH makepoBke, kH;
Gy - Bec TpyO, pasMelLeHHBIX B komnoHoske UIIT Hike nakepa
(xBocTOoBHKA), XH;
Gy, - IOTEpH Harpy3KU HA TPEHHE KONOHHBI TPYD O CTEHKM ckBaxuubl, KH.
7.3.2 Harpy3ska, pacxoayeMas Ha MpeoJOJICHHE CHJI TPEHUS ¥ CONPOTHUBIICHHA

IABHIKEHMIO KOJOHHBI Tpy0 B Ba3kolUiacTHuHOM cpene Gyposoro pacrsopa B
CTBOJIE CKBRXKHHBI, PACCUUTHIBACTCH U3 BRIPAKECHHS

G = 4G - 2G,, (7.3.2)

rae o G - pa3HOCTEL NOKa3aHHUH 0 HHAMKATOPY Beca MpHA XOAE KOJOHHEI
Tpy6 BBepXx G, ¥ BHM3 G,

ﬁG = GB - GH;
G, - Harpy3Ka, TpebyeMas Ha IIpeonoNeHNE CHII CONPOTHRACHH A,
Gp = Tﬂ ‘ S,

[Ie T - CTAaTHYECKOe HanpsKeHue capura, H/m’;

S - MOBEepXHOCTh KOHTaKTa Tpyd ¢ OypoBLIM pPAcCTBOPOM B CTBOJE
CKBaXXHHHL, M.

7.3.3 Ilpu nepenade OCE€BOM HArpy3KkM AJIMHA CXKATOH YaCTH KOAOHHBI TPYO

paccynThiBaeTCA Mo GpopMmyne
1=p,/fIn 1/(1-G, f/g py, (7.3.3)
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TAe Py - panvyc KpMBHM3HB KacaHMs HHXHe# cexuud TpyD IO NpOCTpaHCBEHHO
H30THYTOMY CTBOJY CKBa)XXHHBI, M,

pe = 0,1/, (B J/g)™,
rae r. - pajinyc CKBRKHHBI, M;
E - Monyis ynpyroctH Tpy6, H/m?;
J - MOMEHT WHEpPIMH TIONEPEYHOTO CEIeHNMS TPy, M*;
g - BEC OZHOI'O IIOroHHOro Metpa Tpyd, H/m;
f -xo3¢pdunment rperus, =0,2.

7.3.4 VYron 3aKkpyddBaHHf KOJIOHHBI Tpy® (00OpOTH) I nepenaud
BpamieHua Ha ianaust MIIT (ITKM, UTIB) ¢ uensio npeononenus CUil TpeHUS npy
YaCTHYHO pasrpyXeHHo#H Ha 3a00#f KONOHHB! TPy HOJMKEeH pacCUMTHIBATHCHA IO
dhopmyne

g r, G,
Y =ecmemeeee [ (1% == )+ L* fsinq], (7.3.4)
M, 2r g 1

rae r.- HapYXXHbIH paguyc TpyOEI, M;
M - MOAYNE CHBHIA;
J, ~ NOJNApHBIE MOMEHT HHEPLIMH NONEpEeYHOro ceueHus 1pyo, M
L - obmas mgnuHa KosoHHEI TPYO (BKIIOYan AMHEY CXKATON HacTH Tpyd), M;
Q. -~ Yrofl HaKJIOHa CTBONA CKBAaYKHUHBI K BEPTHKANIN (3EHUTHBIN yron).

B ciydae npuMeHEHUd KOMOMHHUPOBAHHON KOJIOHHB! TPYD, COCTaBIEHHOH U3
cekguil Tpy® pasHOro nuUamerpa, U ¢ YIY€TOM 3€HMTHOIO yriia pacueTHas Qopmyla
YCJHOXHAETCA, YTO NPHBOOHT K YBEJIHYEHHIO HHCIA ODOPOTOB HHCTPYMEHTA AJIS
yIIpaB/ICHUS KJlanaHaMH.

7.3.5 CyMMapHpie Harpy3ky Ha I1akep CKnaJnlBarOTCHd U3 OCEBEIX HArpy30K
OT Beca TpYO W ruapaBINYecKMX Harpys3ok (OT mnepeliafa AaBIEHAS Ha nakep) M
XOJOKHB] OBITE He Oonee ykasanueX B Tabnune 7.3.1.

7.3.6 TpyOsl OMOpPHOIO XBOCTOBMKZ B MOMEHT OTKDBITH®  BIIYCKHOIO
knanada HMIIT wacnelTelBalOT MakcHManbHbi€ Harpyskd (oT Beca TpyO mmoc
TUApAaBIHYECKas), IO3TOMY XBOCTOBHK COOMPAIOT M3 TONCTOCTEHHBIX OYPHIIBHBIX
71 YTSDKEJIEHHBIX TpyO ¢ YyYeTOM KpHTHYECKHMX CHXHMAIOIUIAX Harpys3ok

(mpunoxenue ).
7.3.7 IlpuBeneHHble pacueThl HOJDKHb! BBHIMOJNHATHCS INPH IUIAHHPOBAHHH

HCIEITAHKHA B CJIOXHBIX TICOJIOTO-TEXHHYECKHX YyCNoBHAX OypeHus riIybokux
CKBKMH M [O3BONAT BBIOparh onTHManbHyro koMnoHoBky MIIT, nporectn
TEXHOJIOTYECKHE OIEpaliiy 110 MHOTOKPATHOMY BBHI3OBY U NEPEKPHITHIO TIPUTOKA
IAcCTOBOro Qinonaa B TEXHHYECKH YCIEIHO 3aBeDIMTh UCTIHTaHne 00beKTa.

7.3.8 Ilpu nnanupoBaHuM HCIIBITAHUA B 00CaHON KONOHHE ¢ yYETOM IiryOH-
HBl CKBOKMHBI ¥ YAENBHOI'O BECAa CKBAXHUHHOH >XHUIKOCTH HEOOXOAMMO B HCIIbI-
tatene nnacTop B koMruiekce KMOI-110M ycTaHOBHTE COOTBETCTBYIOIYIO Tapy
CUMJTHHAD - [IOPLIEHB», XapaKTEPHUCTHKH KOTOPBIX IPpHBENEHb! B Tabnule 7.3. 2.
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Tabauna 7.3.1

Jlnamerp Huamerp [lepenan ' Harpyska,xH = |
CKBAXHHBI, | Pe3HHOBOIO | AaBJIEHMS Ha | OT Beca aBJiH-
MM aneMeHTra, | makep, MIla | Tpy6 ‘IECK&H CyMMapHas
MM

102 92 25 204 234
102 92 30 245 275
102 92 45 30 370 400
112 98 25 50 247 297
112 98 30 50 296 346
112 98 45 50 455 505
161 145 25 70 510 580
161 145 30 70 612 682
161 145 40 70 815 885
190 170 20 90 567 657
190 170 25 90 708 798
190 170 30 90 850 940

215,9 195 20 120 734 854

2135,9 195 23 120 916 1036

215,9 195 30 120 1100 1240
245 220 20 180 942 1122
245 220 25 180 1180 1360
245 220 30 180 1413 1593
295 270 20 250 1366 1616
295 270 25 250 1708 1958
295 270 30 250 2050 2300

Tadbnunua 7.3.2

Ifapa | Ilnomane HeypaB-, ['nmybuna yc*rél-la;:tm HTu¢p uunuHpa 1

HOBELIEHHOCTH, CM" nakepa, M ITOPIIHS
Ne ] 25,1 1000-1800 -2
Ne 2 18,2 1800-3000 2-3
Ne 3 12,4 3000-5000 3-5

HoMorpamMma pana onpegeneHud BelUYHHBI Harpysién I OTKPHITHA
NpUEeMHOro Knamnana ucneitatens mnactoB MIIM-110 npusepeHa Ha pucynke 7.3,
rae 1 —mnapa Ne 1; 2 —mapa Ne 2; 3 —napa Ne 3.
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7.4 PexxyiM HCIIBITAaHUS

7.4.1 PexxuM HCIIBITAHUA, KAK OCHOBHOH TeXHONOTHYECKHUH 3Tall, OKa3bpIBaAET
peluaioinee BIMSHHE HA TEXHHYECKYI0 YCHEIIHOCTh paboT B CKBaXHHE, 00BEM
npuToKa QIIOMAa H KayeCcTBO PErucCTpHpPYEMbIX AuarpaMM R&BJICHHA, [0 KOTOPLIM
pacCYMTHIBAYOTCA THAPOOMHAMHMYECKHE TapaMeTphl YAAICHHOW H npu3aboiHoMi 30HbI
T1acTa.

PexxyM UCHIBITAHUA YCTAaHaBAUBAKOT NPH MIaHUPOBAHHH paboT U yKa3bIBaIOT
B IUIaHe MO HCHBITaHUIO (CM. MpuiIoKeHHEe A.2) B 3aBHCHMOCTH OT pellaeMbIX
TEONIOTMYECKMX 3ada4, THMa KOJUIEKTOpa, oxunaemoro mo nanueivM [APC u I'TU
HACBIUIEHMS H aKTHBHOCTH NPOABJEHAA MNAacTa, TexHHYeckod ocHaimeHnocty MIIT,
KOHCTPYKIHM H COCTOSHMS CTBOJIa CKBAXHWHEI. PeXXuM HCNBLITAHHA KOPPEKTHPYIOT B
Ipoliecce BHINONHEHUS TEXHOMOIHYECKMX ONepaludif ¢ yYeToM NPOROIKUTENBHOCTH
0€30I1acCHOI0 HaXOXICHUA MHCTPYMEHTA Ha 3a00€ CKBAXHUHEL.

Pexxum ncrnibITanusg BKMIOYAET:

- JIETIPECCHIO Ha IUIACT;

- BpeMst OTKPBITOro M 3aKphITOro NEPHONOB HCIBITAHUA B LIHKIIE;

-~ KOJIMYECTBO LUHKJIOB H COOTHOIIEHHE NPOJOIKUTEIBHOCTH MEXAY HHMH
IIPH MHOTOIIMKIIOBOM MCIIBITAHUH,

- 00peM IIPHTOKA Grou)a.

7.4.2 [enpeccus Ha mnact (pasHOCTE MEXAY IUIaCTOBBIM JaBlICEHHEM H
AaBiieHHeM Ha 3a00€ CKBaXWHBI IIPH HCIBITAHWH) M XapakTep €€ H3MEHEHHAA B
npouecce IPHTOKA (OTKPBITHIA IIepUOA) W BOCCTAHOBICHUHM JaBACHUA (3aKPHITHIH
IEPHOA) BIUAIOT HA KONMMYECTBO OTOHpaeMOH XMAKOCTH (ra3a) U JAOCTOBEPHOCTH

OLIEHKU HACBHIIIEHHOCTH ILIacTa.
B muaHe paGoT no HCHBITaHHIO yKa3biBaeTCs JACHPECCHd MaKCHMaIBHO

BO3MOXHAA [N KAXIOro KOHKpeTHOro o0Bekra Ha OCHOBAHMM pacyeToB U
HAaKOTIJIEHHOIO OfIbITa 10 MCMNBITAHUK) CKBAXKUH. MakcuMaibHOE 3HayeHMe

genpeccuy (reperaja JgaBACHHMA Ha IUIACT) MOXeET OBITH paBHO IACTOBOMY
nasneHuio AP, max = P,,, T.e. NpoTHBOJaBIeAHe HA MIACT NOJHOCTHIO CHATO.

MunumaneHas BendyuHa JeHOpecCHd Ha I1acT He MoXeTr OnTh MeHee
IPOTHBONABICHUS CTO0a MPOMBIBOYHOH XHAKOCTH B CTBONE CKBROXMHBI IIPH €ro
BCKPHITHH OypeHuemM

AP,min=P.,-P,, (7.4.1)
rae P, - ruapocraTHdeckoe naBiiedre, Mia;
P., - mnacroBoe aaBnenue, Mmna.

Benuuudy AeMpeccHr Ha IITAcT ¢ YYETOM pempeccud 6ypoBoro pacteopa pu

BCKPBITHH KOJIEKTOPa PEKOMEHIYEICA PACCUMTHIBATE 110 BRIPAKEHUIO

0
aPr = APy ~--- , (7.4.2)
T
rie AP, u AP, - pacueTHas genpeccus u QaxTuueckas penpeccud Ha miact, Mlla;
O u T - QUHAMHYECKOE H CTATHYECKOE HanpsKeHHEe chaBura Oyposoro

2,
pactsopa, H/M";
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K; 1 K, - nporuitaeMocTs B ipn3abofHOHR 30He MacTa eCTECTBEHHAS U

CHIDKEHHAas ITPU €r0 BCKPHITHM.

Hns IPaKTHYECKOTro [I0JIE30BAHHS BEIpAXKEHUE (7.4.2) C
YAOBJIETBOPHTENLHON TOYHOCTBIO MOXeET OBITh ympowieHO AP, = (2,8-4,2),P,
NOCKOJIBKY OTHOIIeHHe 0/t HampskeHHi cBHra 6ypOBOIrO pacTBOpa U3MEHSETCH B
CKBaXHHE B npeaenax 2 - 3 pa3, a NpOHHLIAEMOCTh B NpH3abOAHON 30HE NpH ero
BCKPHTHH MPUHATA CHHXKEHHOH B 2 pasa.

7.4.3 IIpn BCKPHITHH HHTEpBajia C XOPOWIHMMH KO/UIEKTODCKHMH CBOHCTBAMH
c penpeccHeili Ha nact < 5,0 MITa pacderHas genpeccHs MOXeT OBITh JJOCTATOYHOM
JUIA NOPHTOKA IJIaCTOBOH XHAKOCTH. B mactax ¢ HH3KHMH KONUIEKTOPCKHMH
crofictBamu BospedicTeie MIIT npw Oonbiiux smauenusx AenpeccHH crnocodbCcTByeT
Obonee rayboxoMy ApEeHHPOBaHMIO IIACTAa MO TONNIMHE H IIyOHMHE M CO3AaHHUIO
OnaronpHusSTHHIX YCIOBHUH JANA YBEIHUEHHA MIPHTOKA XKUAKOCTH H3 NIacTa.

744 llpr 1naHUPOBAHUM HCIBLITAHHSA MJIACTOB B IIIYOOKHX CKBAXHHAX C
BeICOKHMH (>10 MIIa) penpeccHsMH BCKpPHITHA  HHTEpBana, OCOOEHHO Ha
yTXEICHHOM OYpOBOM pACTBOpE, pacueTHas JenpeccHs MOXET OKa3aTbCA BHIIIE
JOMYCTHMOH Ul HCMEITATENLHOrO obopyaoBanus, OypwIbHBEIX TpyO M mnepenana
Ha nakep. B Takux ciyuadx JempeccHs Ha IUIACT JAO/KHA OBITE yMEHBUIEHa
(< 35 Mlla) ¢ yueToM BhIIEYKa3aHHBIX PAKTOPOB.

7.4.5 Benuuunn nepenaza nasieHua Ha MITT ykasaHel B TeXHWYECKMX
XapaKTepHCTHKAX KOMILIEKCOB. JlomycTHMas fenpeccHs ¢ YYEeTOM IIPOMHOCTH
OYPHIBHBIX TpyO Ha CMATHE OT BHEHMIHETO AaBJieHHA (rHApOCTaTHYEcKoro cronba)
OypoBOH KHUIKOCTH He NO/KHA NIpeBBILUAT 3HAYEHHH, YKa3aHHBIX B Tabnuue 7.3.1 u
npunioxesuu I

[lepenan nasneHus Ha MaKkep pacCUYMTHIBASTCH ¢ YYETOM YCTOHYHMBOCTH TpPYO
XBOCTOBHKA
Gyp -Gy
APMAX = mermeeeecmaaneae (7.4.3)
10 Fexe
rae Gy, - KpUTHYeCcKas JOMyCTHMAas Harpy3ka Ha XBOCTOBHK, kH;
Gy - Harpys3ka, HeoOXouMMad Ui YCTaHOBKH naxepa, KH;
Fexp- IIOIUAOL KOJIBLIEBOTO CEYEHHUA CKBRKHUHDLI, CM .

7.4.6 B cnaboClileMEHTHPOBAHHBIX TEPPUICHHBIX KOJNNEKTOpax MAeHpecCHIO
Henecoodpa3Ho OrpaHu4MBaTh A NpeAOTBpaileHHs oOBajia ¥ BEIHOCA HOPOI.

7.4.7 Ilpy nnaHUpOBaHMK MCHOBITAHHS TI'a30HACHIEHHEIX KOJUJIEKTOPOB
IETPeCCHIO OTPAHHYHUBAIOT UL CHIDKEHHSA CKOPOCTH ABHKECHHA ra3a i YMEHBIICHHS]
abpa3sUBHOTO H3HOCA KJ1aNaHABIX MexaHn3MoB UITT.

7.4.8 B HedTeHACHINEHHBIX KOIEKTOpax AEMPeCCHI MNpERNOYTHTEIBHO
CHH3HMTH IUI1 CO3NaHHA ONaronpHATHEIX YCJIOBHH ABHIKCHHWSI ONHOPOJHOH *XHIAKOCTH
o THHEHHOMY 3aKOHY (PHILTpalMHU B Npu3aboiHOM 30HE IIacTa.

7.4.9 B TpemuHHBIX KONIEKTOpaX CHI)KEHHe ACNPCCCHH Ha II1acT CBOJHMT K
MUHUMYMY BEPOATHOCTE CMBIKAHKS MEKPOTPEIHH B TPONIacTKax.

7.4.10 Ins paznM9HBIX reOJIOrHYECKUX MOPH3OHTOB OIITHMANBbHON CUHTAETCHA
Takad JempeccHs Ha IUIACT, NpH KOTopoit Oonee IPPEKTHMBHO pealH3yeTcs
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uHpopmanusa o I'MPC, I'TH u Texsmyecxum xapakrepuctukam HIIT. PacyerHas
REeNpecCHs Ha IULIaCT YTOYHAETCS Ha OCHOBAHHWH IIPOMEICIIOBOrO OMEITA HCIBTAHUS
B KOHKDETHOM PETrMOHE ¢ y4YeToM INyOMHBI 3ajleraHus nnacTa M KOHCTPYKUHU
CKBOKHHEI.

7.4.11 B IPOMBICIOBOH NpAKTHKE BeNMYMHA Jenpeccuu IpH
nposeAcHUM paboT Ha CKBaXKHUHE pEryJHPYeTCS IMyTeM NpeaBapHTEILHOIO
3alI0JIHEHUS YacTH KONOHHE! Tpy6 TeXHHWYeCKOH BoAoH, OYpOBBIM pacTBOpPOM,
creLHanbHON kmuaxocThio (ocobenno Hax HMIIT) ¢ ocramoBkamm Inpu cnycke
xoMrnouoskH UITT winy aBTOMaTHYECKHM 3ar0JIHeHUeM TpyD 3aTpyOHOM XHIKOCTHIO.

PerynupoBaHHe AeNpecCHY Ha IUIACT MOXET OCYNIECTRIATECA NNPUMEHEHHEM

B xoMnonoeke MIIT xoncTpyKumM#l rRApaBIUYECKUX peryasToPOB C MIABHEIM HIIH
CTYIIeHYaThIM H3MEHEHHEM JACNpPEeCCHH B NPOLECCE MHOIOIMKIOBOTO MCHBITAHHA

obbeKTa.

7.4.12 CHuxXeHHe AepeccHH Ha IJIACT NMPOU3IBOAUTCH B BHICOKONEOHTHHIX
CKBXXMHAX C Lenbro obecneuenus 6e30nacHLIX YCHOBKI UX MCIBITAHUS C NOMOMIbLIO
3a6oiHBIX WTyuepoB amamerpoM ot 6 no 20 mm. HeobxomuMmo cobmoaats
CllefAyIolee MPaBHIIO: Y€M BbIllIe OKHUAaemMasd AaKTUBHOCTL MNPUTOKA, TEM MeHEIe
nosmxeH OpITh AUaMeTp IUTYLEpa.

Hcnpitadue ruiacta 6e3 npuMeneHus 3a00#HOro wiTyepa sanpeunlaercs, €Ciu
3TO He YKa3aHO B [JIaHe paboT IO HCIILITARMIO.

7.4.13 IlpogomXuTenbHOCTh KCMBITAHUA B OTKPHITOM CTBOJIE IJIAHUPYETCH C
yueToM BpeMeHM 6Oe3omacHoro npebnisaHus HWIIT wua 3aboe CKBaOKUHEL,
TexHONOrMYECKHE CXEMBI TPENyCMaTPUBAOT OXHO-, ABYX- U MHOIOLIMKJIOBBIE
HCIBITaHHA 00BeKTa.

Ecnu Bpemsa OeszonmacHoro HaxoxgeHus HITT B rinybGokoif cxBaxmue
MeHee 1,59, TO mpeanoudTHTeNbHEE NPOBOAXTH UCILITAHME IUIAaCTa B OJHH UMK -

KOPHUTOK - BOCCTAHOBIICHHUEY.
Ilpy OOHOLMKIOBOM HMCIEBITAHHH OOBEKTA BaKHO MpaBHIIBHO pPacllpeieiUTh

obljee BpeMs HA OTKPBHITHIA M 3aKPHITHIA NEPHOALI MCHBITAHHA B 3aBUCHMOCTH
OT FeoNOrMYECKOro paspesd, KayecTsa BCKPHITHA K HaCHIEHHOCTH HCIAITHIBAEMEIX
ILIaCTOB.

[Ipy HucHBITaHUM HU3KONPOHHLAEMBIX ILTACTOB, €CMHM HaXe BCe BpeMs
HCIIONB30BaTh Ha OTKPHITHIHA NEpUOI, NPelCTaBHUTEIHRHONO IIPHTOKA XXHUIOKOCTH H3
[UIaCTa MHOIZAa MOXHO He NONYYHTb, NP 3TOM HE GyaeT OAHO3IHAYHO OIpenesicH
XapakTep HACHIIEHUS U He OCTAHEeTCS BpeMEHH HA PEerucTpalHiO BOCCTAHOBICHHMA
IJ1aCTOBOI'O AaBJIEHHA.

[Ipy HepocTaTOYHOM BpEMEHH OTKPHITOrO IepHOJa HCIKITAHHA Iiacta
( £ 10 mMun) BOpOHKAa JENpeccHH B IUIACTE MOXET HE IIPeofioNieTh 30HY
YXYHUICHHOR NMpORHLaeMOCTH BOMU3H CTBONMA CKBaXKHKEL. B 3TOM cirydae He Oyzmer
NOJy4eHa IUIACTOBAsA >KHUAKOCTh, a KpHBad BOCCTRHOBIEHHSA IUIACTOBOTO NaBlIeHMS,
xoTs W 3adukcupyer nonoru#i  y4acrok KB/, mHo 6yner xapaxrepusosaTs
[IPOHHUIIAEMOCTh «CKHHOBO#» 30HBI. PaccunTaBHoe mo takoMy KBJl nmacrosoe

naBnenye OyieT 3aBbIIICHHAIM.
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7.4.14 Ilpy MHOrONMKNOBOM  HCIBITAHMH BO BPEMA NepBOro nepHona

npuroka (I; 2 10 MHH) pocTHraeTcs CHATHE penpecCHH B OKOJIOCTBONBHOM 30HE,
pa3pylleHHe IITHHHCTOR KOPDKM M OYMCTKA IpH3aboitHo# 30Hul. IlepBhifi 3aKphIThIM
nepuod (t; 2 30-50 MHH) MO3BONAST 3aPEruCTPUPOBATh HAYANBLHOE IUIACTOBOE
nasnenue. OcTaBnieecs BpeMms B npenenax 6eszonacHoii Belnepxku MITT Ha 3aboe
MOJHO HCTIONB30BATH WJIH TOJBKO Ha BTOpOH OTKpHITHA nepHoxn (l,5-1MxiaoBoe
HCMBITAHKE) IS MONYYEeHHs IpeCTaBHUTENRHOro o0peMa IIacTOBOH JKMAXOCTH,
WIH TakkKe pacipeleNIiTh Ha RTOPOM OTKPHITHIM H BTOPOM 3aKPLITEIA MepHOALI
HCIBITaHKA (IBYXIMKIIOBOE HCIIBITAHHE).

MHOTrOUHKIOBOE MCNIBITAHHE CrocODCTBYET u3yueHMio mnacra #Ha Oonbiueit
panuansHod riIybuHe, KOHTPOIMPYET U3MEHEHHE ero QuAbTpaliMOHHBIX CBOMCTB B
IIPUCKBAXHHHOH 30HE.

7.4.15 B InNOTHBIX HHTEepBaNaxX ¢ HHM3KOH akKTHBHOCTRK ILJIACTA
HemecooOpa3no co3faTh 2 - 3 KPaTKOBPEMEHHBIX Tuapoylapa (BO3ACHCTBHA
HNCNpeccHH) OTKPBITHEM U 3aKphiTUeM Bhyckeoro xianasa WITT, a 3arem
IIPOJODKHATENILHOE BPpEMSA BBUACPXKATh Ha OTKPHITOM IIEPHOME HCTILITAHNA, CO34aBag
Oonee GnaronpUsaTHBIE YCIOBUS NI NMPUTOKA XXUIKOCTH U €ro KOHTPOJS Ha YCThe
CKBAXKHHBI.

B HeycTOMYMBRIX HHTEpBaNax OOHIYI0 NPONOKHTENABRHOCTS OTKPHITOIO H
3aKphITOrO0  [EPHOJOB HE PEKOMEHXYEeTCS YCTaHaBnuBaTe Oojice  BpEeMeHU
HCNBITAHNA CKBXHHEI HA [IPHXBAT.

[Tp¥ uCHBITAHNM KONJIEKTOPOB, HACBHIMICHHALIX Ma30M, ra30BhIM KOHACHCATOM,
HedTbt0 € BRICOKMM Ta3OCOICPKSHMEM, BpEeMsA IPUTOKa CeXyeT OrpaHUYHBaTh BO
n30exaHue OTKPHTOro POHTAHUPOBAHHUA U3 TPYD.

7.4.16 O0mas npogomkurensrocTd BorAepxku HMIIT B ckpaxuse HOMKHA
ofecriequTh [OJydeHHE INacTOBOM XUIAKOCTH B OOneMe, AOCTATOYHOM Ay
OZHO3HAYHON OLEHKM HACHINEHHOCTH KOJIEKTOpa, perucTpalluid KaueCTBEHHLIX
KpHBEIX [IPUTOKE ¥ BOCCTAHOBNCHHA JaBIIECHHA.

7.4.17 OO6peM npUTOKa MOXHO IPHOIMKXEHHO PacCYMTATh MO HAa4aJLbHBIM H
KOHEUHEIM INOKa3aHUSAM YCTBEBBIX TIa30BBIX CUETYMKOB € YYeTOM YIpYroro
pacumpeHus GypoBOro pacrsopa, NOCTYNHBINErO 43 [10naKepHOro HHTEpBaia,

Vnp= Vg - V1 - ﬁV . (744)
rae V) u V, - HauanbsHbie H KOHEYHBIE NOKA3aHAS [a30BOTO CYETHHKA, M
AV =V_ B AP, - yBenmuuernue o6reMa 6ypoBOro pacTsopa, M ;
roe V, - 065eM MOANAKEPHOro MPOCTPAHCTBE, M,
B - Ko3pdriumenT cxamaemocts Oyposoro pacteopa, 1/MIa ;
AP - bakrtuyeckuit nepenal nasjieHus B UHTEpBaie HenpITanna, Mlla.

Ha npakruxe Vy, HaXOZAT N0 H3MEHeHHIo B Tpybax Haxy UIIT nasnenus,

PErucTpUpPyYEMOro rirybOHHHBIM MaHOMETPOM,

(Pun " Pun ) . FTp

Vnp — ..---.---------—-—--—-ﬂ-—u-——, (7.4:5)
Yn )
rne P, u P,, - AaBieHHue B TpyOax B KOHIE U Hadale ucnbTanua, H/M*;
Frp - IUIOWab BHYTPEHHETO CeHeHNs TPYyD, M’
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Yn - yIieBHEI Bec MOCTYMHUBLIEH KHAKOCTH B TpyGax, H/m' .
C yuerom nocrynnenus OypoBoro pacTsopa H3 IIOANAKepHOro HHTEpBana
00bEM NPUTOKA COCTABUT

(P.m - Pl-m)" Vs Y6 /Frp
Vip = Vg= [--mmmmmmmmmmmeomcm e ] By (7.4.6)
Tn
roe Vg- o6beM OypoBoro pacTBopa, BITECHEHHOIO B TpYyO#I, M
Y6 - YACHBHBIA Bec OYpOBOro pacraopa, H/ne'.

7.4.18 PexuM ucnsiTaHus [HOOBIBAIOIUMX M  HArHeTaTeNbHREIX CKBAKHH
[UIAHUPYETCA B 3aBHCHMOCTH OT KOJMISKTOPCKUX CBOHUCTB TOPHEIX TMOPOX H
TEXHHUYECKOIO COCTOSHHUS CKBaXKHKH. PexxyM UCIHITAHHS §acra 3a83€TCH
Henpononb3osateneM, coriacopbiBaerca ¢ [IpoussoaureneM paboTt u GUKCHpyeTCs B
rase paboT Mo HCIIBITAHHIO,

B ciayuae HecOoOTBeTCTBUA 3aIUIAHMPOBAHHOIO peXUMa ¢ (PaKkTHYECKHUM
OBEAEHUEM I11acTa, HanpumMep, HHTEHCHBHBINA IPUTOK BMECTO cnaboro u HaobopoT,
HAYaJIbHUKY NapTUM (OTpsAa) pas3peliaeTcs M3MEHHTh BpEMSA OTKPBHITONO H
3aKpbITOr0 [MEPUOAOB IO COrMACOBAHUIO ¢ MpeacraBureseMm Hepporons3oBareid,

OPHUCYTCTBYIOLUINM Ha CKBAXXHUHE.
7.4.19 llpu McrnelTaHud CIIa0OMPOHULREMBIX [UIACTOB, C HEMbIO TOYHOIO

y4eTa INOATOKA CKBAXHHHON XXHAKOCTH B TPYOB U3-33 HaCTUYHOH HEr¢pPMETHYHOCTH
HACOCHO-KOMIIPECCOPHEIX MMM OYPHIBHBEIX TPYO M OUEHKH COCTaBa NNACTOBOH
KUIKOCTH, CreAyeT NPUMEHATh O M II0CNE BhI30BA MPUTOKA TIaMMa-IIOTHOMEp
I'TTI-1.

B npouecce HCOBITAHNWA CKBRKHH (BBI30B H IEpeKphITHE IIPHTOKA) XOMKEH
OCYILECTBIATECA NEPHOAHYECKHIT KOHTPOJIb 33 MOJOKEHHEM YPOBHA XHAKOCTH B
3aTPYOHOM NPOCTPaHCTRE.

7.5 KonTpoib pabore UIIT

7.5.1 Ilpu cnycke HMIIT HeoOxomumoO HemnpepslBHO KOHTPOXUPOBATH
[OJIOKEHHE YPOBHA KHIOKOCTH B KONBIEBOM IpocTpaHCcTBe. (CKBA)XKHMHA BCEraa
AOKHA OBITH 3aMOJNHEeHa KO YCTHS, 0COOEHHO B KOHIeE crycka koMnoHoBku UIIT u
KOJNOHHBI TpyO NpOMBIBOYHAA XU IKOCTH JOIDKHA NEpEeNuBaTECA 110 UPKYIASLHOHHON
CHCTEME.

7.5.2 IlepuoauyeckH NpPOBOLUTE KOHTPOIbL 32 F'ePMETHYHOCTHIO KOJOHHBI
Tpy® u HIIT nmocne cnycka 10 - 15 tpy0d, mig 3TOro CImyck OCTAHOBHTBH, 3aKPHTH
npobxoii My(@PTy BeEpxHeH TpyOnl H uepe3 IUTYHEPHOE OTBEPCTHE CIEAUTE 34
BBIXOAOM BO3AYyXa H3 pe3HHOBOH TPyOKH, NMOMEILIEHHOW B €éMKOCTE ¢ Bomoit. Ecmm
BO3AYX HE BBIXOUT, CIIYCK HHCTPYMEHTa CleAyeT IPOIO/IKHTb.

7.5.3 Ilpu cnycke MIIT xonoHHy Tpy® He npoBOpayMBaTh POTOPOM, HE
JKOMyCKaTh IOCaJOK HHCTpyMeHTa Oonee 30 ¢ u Harpyxats Gonee 50 xH.
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CkopoCTh crycka JOJKHA ONTH 3aMeNICHHOM HM3-32 MTOHHXEHHOR IPOXOAHMMOCTH

Haxkepa B CKkBaxxpHe. KOHTPOJNHpPOBATh BEC HA KPIOKe IO HHAMKATOpY Beca.

7.54 o nocagkm nakepa H OTKpPeITHA BhOyckHoro xnanaga WIIT
HeobXoauMo:

- 3alOJIHUTH JO YCThA IMPOMBIBOYHOMN XUIKOCTHIO KOJBLEBOES NPOCTPAHCTBO
(MeXIY HHCTPYMEHTOM H KOHIXYKTOPOM);

- HAOEXKHO 3aKpenuTs MaHudonsa (C NPOMBIBOYHONH TrOJIOBKOH) K
OCHOBaHMIO 6ypoBOH yCTaHOBKH;

- 00eCneYHTh BO3MOXXHOCTh HEMEIJICHHOTO NEPEKpPBITHS KPaHa BBICOKOro
JaBJeHHA Ha MPOMBIBOYHOMN NONOBKE, MMOATOTOBUTE KITIOY, JIECTHHILY, JIOM.

7.5.5 KoHTponuposarh Harpy3Ky Ha Iakep no HHIUKaropy Beca Oyposoii
YCTaHOBKH B NMpOLECCe UCTIBITAaHUA NpH ynpasineHuH xiuanaHaMu UIIT wn cozpanum
OTKPBITHIX ~ 3aKPLITHIX NNEPUOAOB UCIIBITAHHS.

7.5.6 B momeHnT otkpertua HIIT nakep norpyxaercs 3a cuer nepenaja
naBjieHus, 9yTo OORIYHO HaOmonaercs no «pocenanHo» (mepopmanup) TpYyoO
XBOCTOBHKA M OTMeEYaeTcs pOCTOM Harpy3kH Ha Kploke. DBypwisliuk 00s3aH
XOTPY3HTh 10 3aJaHHOM Harpy3Ky Ha nakep I10 BepHbepy HHINKATOpA Beca.

7.5.7 Tlocne otkpmtus Kinana#a HMIIT nposeputs ypoOBEHbH XHIOKOCTH B
3aTpyOHOM InpocTpaHcTBe. DERICTpOe mnajeHue YpOBHS YKa3blBaeT Ha HapYHICHHE
repMETHYHOCTH NakepoBKH. B 3ToMm cinydae Heobxoaumo 6sicTpo npunoguats UITT
K 3aKPEITh BITYCKHOH KJanaH, BOCCTAHOBHUTH YPOBCHE B 3aTpYOHOM IPOCTPaHCTBE H
IIOBTOPHO NONBITATECA YCTAHOBHTD IIakep, YBEIHYUB Harpysky Ha 20 - 30%.

Ecnu noBTropHas NONBITKa YCTAHOBHUTH IT1aKEP OKaXETCH HEYRA9HOH, HYXHO
NOAHATP HMHCTPYMEHT H3 CKBaXHWHBl H H3MEHHUTb €0 KOMIIOHOBKY H IJIMHY
xBoctoBuka. Komnonoskn UIIT ¢ sxkopem mo3BosnsioT Oojiee OnepaTuBHO peLUaTh
3Ty 3a8a4y.

7.5.8 ITpoROMKHTENBHOCT, HETIOABIIKHOIO CTOAHHS HHCTPYMEHTa Ha 3aboe
MpU WMCHLITAHHH TUIACTOB CleAyeT KOHTPOJIHPOBaTh IO aKTHBHOCTH IPOABICHUS
IPUTOKA C YYETOM YCTOHYHBOCTH CTEHOK CKBXHHBI M BPEMCHH, YKa3aHHOIO B
[INaHe paboT N0 UCMBITAHMIO.

3aKkpEITHE 3aNOPHO-MIOBOPOTHOIO  KjamaHa JdOMKHO BhINONHATHCA B
HECKOJIBKO NIpHeMOB Bo H3DexaHue IpyXUHALEro aeucTeud (oraauu) Tpyo.

7.5.9 Tlpy HanwyMuM JaBleHHS HA YCTHE CKBAXHHEI CHATHE MakKepa
HeoOXOoAUMO ITPOBOAMTE C BHIIOJHEHUEM MEPONPUATHH, HCKIIOYAIOIINX OTKPHITOE
GOHTaHHPOBAHHE H CPBIB PE3MHOBOTO 3JIEMEHTA ¢ OCTOBA IaKepa.

7.5.10 B cnyuae npuroka rasza, HepTH HIH IUTaCTOBOH XKIKOCTH C
BHICOKHM COZIep)KaHHEM ra3a NpHHAT: Mepsl, obecneuusaionye 6e30macHOCTD
pabor:

- 3aKpPBITH 3allOpHBIA KJ1alaH,

- CHATH NIAKEP C MECTa YCTAHOBKH,

- BEDKOATH BpeMs [0 NONHOIO NpeKpalleH s BHIX0Aa BO3AyXa U3 Tpyo;

-  OTKpHITh HMPKY/ISOHMOHHEIA KjamaH ¥ oOpaTHOH [pOMBIBKOMH
BEITECHUTD IUIACTOBYIO JKHMAKOCTH H3 Tpy0 B BHIHECEHHYIO 3a mpelnens! OypoBoi
eMKOCThb ¢ cobmomeHneM TpebOOBaHMHE nNO NpeAyNpeXACHHIO IoXapa, 3aMepHTh
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o0BeM XHUAKOCTH, NOCTYNMBIUEH U3 njacra B TpyOwi, orobpars npodsl KMAKOCTH
VTS XUMHYECKOr0 aHaIu3a,;

- BO BpeM# LIHPKYISLMH BRIPOBHATE apaMeTphl XUIKOCTH B TpyOax ¥ B
3aTpyOHOM IIPOCTPAHCTRE;

- obecrneduTsr noaABeM HHCTPYMEHTA CO CKOPOCTHIO, IIpeRoTBpalfaiomeH
BEI30OB [IPHTOKA U3 INIACTE;

-  OpH IOJbeMEe WHCTPYMEHTAa HE00XONHMO HEIPEPHIBHO  JOJHBATH
3aTPyOHOE IMPOCTPAHCTBO CKBAXHHDI.

7.5.11 PazsuHuuBanue pe3bOOBBIX COSAWMHEHHH NMPOBOAUTH C COOMIOAEHHEM
Mep MNpeNocTOpoXHOCTH, ocobenHo npH packpemtennd UIIT w31  cnenmyer
IOMHHTB, YTO OOBEM MEXAY 3THMH Y3/1aMH 3aINONHEH XHMIAKOCTBRIO (ra3oM) moj
BBRICOKUM JABJICHUEM.

7.5.12 llocne 3aBeplueHMss TMOABEMA HMHCTPYMEHTA MHONHTH CKBaXKUHY
IIPOMBIBOYHOH XUIKOCTEHIO.

CoctaBHbie yactn WIIT n MaHOMETpR! nocie UX HU3BJIEUSHMUA TINATENBHO
IIPOMBITE BOJOH.

["epMmeTH3HpOBaHHbBIe MPoBOOTOOPHUKH U OYTHEUIKH ¢ OTOOpaHHKIMY NMpobaM#u
13 TpyS YIOXKHTE B KOHTEHHEP A4 TPAaHCHOPTHPOBKH B J1abOpaTOPHIC HA aHaIH3.

8 OnepaTuBHasg 00paboTka pe3yNnsTaTOB UCIIbITAHUS
8.1 Onpenenesue xapakTepa HaChILEHHA I1acTa

8.1.1 IlepBuunoe onpenencHue kKadecrsa NMpodsl COCTOUT B TOM, YTOORI
YCTAHOBHTb COOTBETCTBYET M CKBaXXMHHAA Npoba (iloHxy, KOTOPBIA HAaXOOHUIICH B
mpo6ooT6OPHOHR KaMepe B MOMEHT 3aKphITHA €ro Kianasos B To4uke ordopa UITT. [To
3TOMY NPHU3HAKY Pa3IM4arOT TPH BHIa CKBLXHUHHLIX Npob:

- KayecTBeHHas mpoba (mpoGooTOOPHHK repMeTHYEH M KOMIIOHEHTHBIMH
COCTaB OTOOPaHHOH NPOOEI He M3MEHUIICS);

. 4acTH4HO perasupoBaHHaa npoda (mpobooTOOPHUK HErepMeTH4YEH U B
npoliecce ero NoAbEMa IMPOU3CLIIO BhIAEIECHHE 'a3a U3 XHIKOCTH );

-  HexayecTBeHHas mnpoba  (He 3aKkphiTHl oAHH MHiIH o00a knanada
npobooTdOopHuKa, ¢mong B nOpoboorbopHHke B npouecce nogvemMa HIIT
nepeMelancs Co CKBaXXHHHOHA XUIAKOCTBIO).

8.1.2 JIna onpenencHus KayecTsa  OTOOpaHHOH npoOBl HCHONB3YIOTCA
pe3yabTaThl BU3YAJIBHOrO KOHTpOIA M 3aMepa AaBiexud B nmpoboorbopruxe. Ilepen
OCMOTPOM NPOOOOTOOPHHK HEOOXOAMMO OTMBLITH OT IpA3H U nuiamMa ¥ obTepers
Hacyxo Betowibto. llosBieHue my3sIpbKOB rasza M KalleleK >XHOKOCTH B MeCTax
COEAMHEHMN CBHAETEILCTBYET O HErepMETUYHOCTH IMpodooTOOpHHKA.

HaBnenue B npoOooTOOpHUKE  ABJIACTCH  CYIUSCTBEHHBIM KPUTEPHEM
xagecTBa npodsl. [lpu ucnelTanuu rirybokosaneraiomyx 00beKTOB B 3HAYUTEIBHOM
oTnu4Kuy 3a00iHOM TeMmeparyphl OT IIOBEPXHOCTHOH, AaBneHue B NpoboorGopHUKe
MOET OKa3aThCA HIKE, yeM Ha rinyOuHe otbopa mpobel. B 3ToM ciydae eciu  He
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o0OHApyXE€HO BH3YaNLHBIX NPH3HAKOB HETEPMETHYHOCTH IpoO0OTOOpHKKA, NMpoly

CeXyeT CYMTATh KaYyeCTBEeHHOM.

8.1.3 /Ing opHO3HAaYHOrO 3aKMIOYEHHS O XapaKTepe HachlUEHHs
HCNBITRIBaEMOTO 0OhexkTa Heobxoaumo oTOMpaTh He Menee TpeX Mpod nnactoBoi
XHJIKOCTH, JBE M3 KOTOPHIX AODKHBI JaBaTh paBHO3HAyHbie I[TOKasaHUs no
JIaBJIEHHIO HaCHIUIEHHS U ra30BOMYy (akTopy.

8.1.4 YTouHenHe XapaKTepa HachIIeHHS IUIACTa II0 pe3yJIbTaTaM aHaJlH3a
CKBOXHHHLIX [pod 6azupyercd Ha HHPOpMALUH O (DHU3HKO-XHMHUYECKHMX CBONHCTBax
npobel, cocTaBe rasa (yrieBOAOPOAHOM JaCTH M COAEpKaHUM APYTHX KOMIIOHEHTOB
- a30Ta, ABYOKHCH yIJIepojia, CEpOBOAOPOAA, HHEPTHLIX ra3oB H Op.), odneMe rasa,
PacTBOPEHHOM B XHJIKOCTH, AABICHWH HACHINEHHSA, COAECPXAHHH ac(anbTeHOB,
KO3 PHLUHEHTE CBETONOIIOHSHHA.

8.1.5 Orobpaunas nmpoba moxker OBITH npencraBnena HEPTHIO, IIACTOBOI
BOZoH, OYPOBEIM PacTBOPOM WM ero QWIFTPATOM, ra3oM HIHM CMECHIO QIIOHJOB B
pPazTHIHEIX COOTHOMEeHHX (npunoxenue 1). B psje ciyyaeB yKa3aHHBIX KPUTEPHER
HEJJOCTATOYHO ¥ IS OQHO3H3AYHOTO OTBETA O XapaKTepe HaChIUECHHS II1acTa clieXyer
IIPUMEHATh [JaHHBIE Ta30KAPOTAKHBIX CTaHUMHA M TIeo)IOTO-TEXHOJNOTHMYECKOro
xkouTpons. Yuder undopmaumu no I'MPC, I'THU u UIIT sBnsercs o0A3aTeNbHBIM
yCJIOBHEM OOBEKTHBHON HHTEpPNpPEeTAUVH I 3aKIIOYEHHS O XapaKTepe HachIUleHMd
HCIBLITaHHOIO 00BeKTa.

8.1.6 Cpenumii cocTaB yrneBOHOPOIHOrO rasza, BBHIACIEHHOI'O M3 IpOOH,
B3TOH NpH HCIOHTaHMM HedTeHachlueHHOro (A) u  BoXoHackinieHHoro (B)
O0BEKTOB, IpelcTaBNeH Ha pHCYHKe 8.1.1.

Eciu B npobe umeroTcs npamsle NpHU3HakH HedTH, HaHHBIE O COCTaBE raia
CIYXaT TONBKO NOATREPKICHHEM 3aKIIOUYEHUS O HedTeconepKalleM IIacTe.

Ecmn B npoGe rasa MMeeTcs NOBHILUIEHHOE cofepXaHue H3o0yTaHa
(> 5%) u wuszoneHrana (> 4%), a OTHOIUEHME COIAEpXKAHUSA H3OIEHTaHa K
HOPMANBHOMY IIEHTAHy MeHbllle eNMHMII, TO HCIBITaH NJACT C MpH3HaKaMy
OCTaTO4YHOH HedTeHACKIIEHHOCTH.

Ecnn peinenenusiii ras cogepxuT Oonbioe xonudectBo Merana (> 70-80%),
HE3Ha4YUTeNbHOe KoNmyecTBo M300yrana (< 0,3%) u m3oneHrana (< 0,5%), 1o
Hanboyiee BePOATHO OTCYTCTBHE HE(PTEHACHINEHHBIX IUJIaCTOB B HHTEpBaie
MCIIBITAHHA.

Ecmu oroOpaunas npobGa npencrasnger coboli ras, TO YricBOOOPOAHLIf
COCTAaB NO3BOJIMT YTOUHHTE €0 NIPUHANJIEKHOCTS.

IIpH 3TOM MOXKHO HaTh ABa BapHAHTA 3AKIIOYCHMA:

1) ra3 BelZemuncsa B IUlacTe ¥3 He(PTH WIM BOAB NMpH AABJIEHHHN Ha 3aboe,
KOTOPO€ 3HAYUTEILHO HIKE JAaBJICHHA HAaChHIICHMS,

2) ra3 oroOpan npu HCMBITaHUH [A30HOCHOTO IUIACTA.

8.1.7 JU14 BHIBACHHA XapaKTepa HACHIUCHHS HCIIHTYeMOro o0beKTa HyXKHO
HCIIONB30BaTh COOTHOIIEHHE Pa3IMYHbIX KOMIIOHEHTOB IONYyYEHHOrO rasa MexIy
cobolt (tabnmua 8.1.1). Haubonee nHpOpMaTHBHEIMH SAB/SIOTCA TaKHE I'a30Bble
koaddunenTs!, kak C,/C; + B; C5/Cs; H - Cy/i - Cy, HO TOABKO COBMECTHOE HCIIONL-

42



%% OTH.

59

49,5
39 § A

40
, 33

2

24,9
20

1178
N J0 a3 07
3.5 :

0 W g {

CHy GHg GCHzy CHyp GCsHyy GCgHig

19

%% OTH.
100

80 08 ]

60 86,5

72 b
40

20
145 9 9 b
2,7

0 5.8 (41 24 909

CHs CHs GCHs CiHio GCsHip CgHig

Pucynok 8.1.1

Tabnuua 8.1.1

PR 153-39.0-062-00

" Tun rasa

IHonyTHsl# - BCero 10 ]
B TOM YHCJE:
M3 CBONOBO#H 4acTH 1-5 0,35-0,5
U3 IPUKOHTYPHOM 4aCTH 5-10 0,7 -0,9
M3 3aKOHTYPHOH 4acTH 10-50 1-3
I"azoBrIe IATKH 10-25 1-3
Hucro raszopeie 3aj1exH 45-70 3-6
BoaopactBopeHHbIe
«ITYCTHIE 50 3
CTPYKTYPBI

2,0

2,0
2,0
I,5
2,0
2,0

1,0
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30BaHHEe HECKOJBKHX ra3oBEIX KOIXPOHUIMEHTOB mo3Bonser Oojiee OTHO3HAYHO
OIIPEAEIIUTD THI 'a3a (3a/1€XKH), ClNe0BaTEIBHO, H XapaKTep HachIINEHHS,

8.1.8 KonuuectBo raza, pacTBopeHHOro B xHaxocTH (I'.) (6osbme
3-5 M/M’), ABNAETCA MPH3HAKOM YIJIEBOJOPOAHBIX CKOIUIEHHM B MCHBITHIBAEMOM
HHTepBajie. Kak npasWno, BeIcoxoe 3HayeHue I, orMedaercsa, xoraa B rnpobe
COHEPXUTCH XOTs 6B HEKOTOPOE KOMHYECTBO HEPTH.

Koraa B npofe HeT npsaMpIX NpH3HAKOB HEPTH, IOBHILEHHOE 3HaYeHHe I,
MOXET SBUTHCA MNPU3HAKOM HalH4HAd HEPTEHOCHOro  ImjacTa B HHTEpBale
MCIIBITAHUA. YUTOORI OLEHHTh, HacKONBKO Gakrudeckuit I, oO0yCnoBjieHHBIH He
TOJNBKO PACTBOPEHHLIM, HO H cBOOOZHBIM rasoM B MNpoBOOTOOpDHMKE, BBILIE
MAKCUMQJIBGHOTO IIPH IUIACTOBBIX 3HAYECHHAX TEMNEpaTyps! ¥ OABJIEHHSA, MOXHO
BOCIIOJIB30BaThcA NnaneTko# (pucynox 8.1.2).
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[oumxenuas BenuuuHa I, npm orGope HePTH MOXKET CTATH NOKA3aTENEM
HerepMeTHUYHOCTH npoboorboprMka. B Henom ke BenuuMHa I  NOMISKHT
HHTEpNPETALMA C YYETOM BCEro KOMIUIEKCA AAHHEIX, MOAYYEHHBIX NPH HCIHTAHHH
¥ aHanu3e 0ToOpaHHOH NPOOHL.

Ecnu otobpan ¢unbrpar Oyposoro pactsopa (6e3 NpHMECH ILIacCTOBOM
BOJII), COAEpXKAIUM MOBHIICHHOE KOJMWYECTBO YIJIE€BOAOPOAHRIX ra3os, TO 3TO
MOXeT OBITh NPH3HAKOM HEQTEHACHIINEHHOCTH I1acTa B HCILITHIBAEMOM MHTEpBane.

8.1.9 MasneHue HACHIECHHA XHIKOCTH a3oM #ABIAETCA ROMNOIHHTENBHEIM
[lapaMeTpoM, €CJIH KUIKOCTh U ra3 HMEIOT OAMHAKOBBIH COCTaB H OIpeRenieTCs
KOJIM4YeCTBOM pacTBopeHHoro rasza. Ilo cpaBHenuio ¢ (QOHOBRIMH  3HA4YCHHAMH
[MOBbILIIEHHAsA BeJIMYHHA JABJE€HHA HACHIMIeHHA, ocobOeHHO, ecnd OHa OimM3Ka K
XapakTEPHbIM 18 He(QTAHBIX 3ajexei, MOXeT CHYXHTb MPH3HAKOM  HaM4HsA
He(TEHACLIIIEHHOrO IIacTa B MHTEPBaJI€ HCOBITAHHWA MIM NPOCTPaHCTBEHHOM

ONMHM30CTH 3aMIeXKH X JaHHOM CKBaXXHHE.
[Tpu MHTEepnpeTalHy BeIHMYMHE] JAaBICHMs HACHIIEHHS HeOoOXOHHMO YYHTHI-

BATh TaKXe cocTaB rasza. IJoBbllIeHHOE XaBlieHHWE HACHIICHHA 32 CYeT BBICOKOI'O
COIEp)KaHUsl B rase asoTa M MeTaHa IpH OTCYTCTBHH TKENBIX KOMIIOHEHTOB
(bytana, mneHTaHa W BBHIIIE) e€lie He gBAAETCS IPH3HAKOM OTCYTCTBHA

He(TEHACHIHIEHHOro IU1acTa.
8.1.10 Bricoxoe comepxanue acanbTeHOB MOXET OKa3aTbCs NPHYHHOH

HU3KOHU NOJABH)XKHOCTH HE(TH BBHAY €€ CHJILHOH OKHCACHHOCTH. Uil YCTAaHOBJICHHS
OKHCJIEHHOCTH He)TH MOXKeT ObITh HCIONB30BaH (OTO-KONOPHUMETPHIECKHH METON,
NOCKOJIBKY NS aHANH3A JOCTATOYHO HEOONBIIOE KOIUYECTBO HEPTH.

Mexny copepxanueM acanbTeHOB M BEJIHYMHOH  koaddHLMeHTa
ceeroriornomiedus K,  HeQTH YCTaHOBIEHA IpaMad 3aBHCHMOCTH, KoTopasd
MoJy4YeHa [0 pe3yjibTaTaM HCCICHOBaHHA HedTeH psaa MECTOPOXACHHMH M

TOPU3OHTOB:
Zacy = 0,0093 K, - 1,46, (8.1.1)

Bricokoe 3Hauernue K., (> 4000 - 5000) cnegyer HHTepHpPETHPOBATE Kak
IIPH3HAK BBICOKOH OKHCICHHOCTH HEPTH U €€ MaJIoH [TOABHXHOCTH.

VzyueHHe QU3BRKO-XHMHYECKHX CBOHCTB IaCTOBOH M Aera3supOBaHHOM
HeQTU ABNAETCS O00s3aTENbHON COCTABHOM YacThIO NMPH HCCIEAOBAHHM HEQPTIHBIX
3ajIe)eH. OnpeneneHde yIrIE€BOAOPOAHOrO C¢OCTaBa rasa, MHMHEPAIBHOIO
KOMIOHEHTHOT'O COCTaBa NNAacTOBOH BOXBI, 2 TaKkkKe APYIHMX (QH3HKO-XHMHYECKHX
CBOMCTB HeoOXomuMO MpH IOACYETE 3amacoB, NPOSKTHPOBAHHM pa3paboTKH H
FMAPOMHAMUYECKHX HCCNENOBAHMAX CKBAXKHHEL.

8.2 Kputepuu Kkauectsa MCIBITAHUA 111acTa

8.2.1 Ha ocHoBaHuM HCXOAHBLIX NaHHBEIX O npoBeaeHuH pabor ¢ UIIT B
CKBa)XXHHE, TMOJY4YeHHOH HHQOpPMAUMH O HATHYMH HIH OTCYTCTBHH IIDHTOKa B
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NpoLecce MCIHTAEMA M aHaTM38 AMarpaMM [JIYOHHHBIX MaHOMETPOB NPOBOIST

ONEPATHBHYIO OLCHKY Ka4YecTBa TEXHOJOTHYECKHX ONepalHil 110 HCHLITAHHIO
obrexra. CxeMEl pasMellleHHs CKBOKHHHLIX MaHOMeTpoB B KoMnoHoske HIIT u ux
THTIOBHE JUarpaMMBl npeictaBiieHsl B npunoxeHun E. Ilo nepeuunoMy aHanu3sy
pHbopMaiun nposeneHAble paborel ¢ MIIT pexoMeHAYIOT pa3rpaHHYHTh Ha
KaTeTOPHH:

- MCOBEITAHHE  TEXHHWYECKM KadyeCTBEHHOe (3aBEPIIEHHOE), ECIIM OHO
nposeaeHo Oe3 apapuit ¥ OCNOXHEHMH M MOJNHOCTBIO (WIM YacTH4YHO) peueHa

nocrapjieHHas 3a71a4a;
- HCIILITARAE TEXHWMECKH HexadecTBeHHOE (He3aBeplIeHHOe), €C/IH IpPH ero

BRITIONHEHHH HaOMOMATHCh TOCANKH, 3aTHKKH HMHCTPYMEHTa, ITOBBIIIEHHOE
DDIaMOHaKolUleHHe Ha 3a00e, JacTHYHas HErepMeTHYHOCTh OypHMNBLHEIX TpyO,
nornomenue 6ypoBoro pactBopa, OTKa3 OypoBbIX MexaHu3MoB H y3noB HUIIT, a

TaKXKe OTNHYHA (aKTHUECKHX IIapaMEeTpOB PpPeEeXHMa OT 3aIUJaHHPOBAHHBIX H
HapyMEHHS TEXHHYECKHUX YCNIOBHH M TpebOBaHHH IpaBW Oe30nacHOCTH U OXpPaHbI

OKpyXaroinel cpemsl.
8.2.2 Hcromraane o00BeKTA JOIDKHO CHMTATRCA  KAYECTBEHHBIM H

3aBePLICHHBIM, eclIi OBLIH BRUTONHEHH! CIIEAYIOIHNE YCIOBHS:
- B Tpybax mnommsAra mnacroBas XKHIKOCTh, OTOOGpaHa repMeTHYHAs

npoba XHIKOCTH,;

- Ha A¥arpaMMax MaHOMETPOB, YCTAHOBJICHHEIX [TOA QHILTPOM, B QUIATPE H
B Tpybax wax UITT, wumerorcs 4eTKHE MUHHH 3alTUCH HYNEBOH JHMHMH, KPHBOH
npurtoka (KIT) » Boccranosnenns nasnesus (KBJ);

- HAa JHarpaMMe MaHOMeTpa, YCTaHOBIeHHbIX B TpyOax nax WIIT,
OHO3HAYHO OLeHUBaeTca repMeTHdnocTh Oypunbabx (HK) Tpy6 u yanos UIIT;

- Ha quarpaMMax MAaHOMETpPOB, YCTaHOBACHHBIX Inox GHIBTPOM, B
¢uIpTPpe M B ycTpoiicTBe A HM3MepeHMs 3aTpyOHoro gpasnenus (Y3J),
3a(PHKCHPOBAaHBI repMeTHYHAs f1akepoBKa, OTKphTHe knanaka UITT, zaxkpertue 31T u

MTOCTOAHHOE MaBJIeHHEe B 3aTPYOHOM IIPOCTPaHCTBE.
8.2.3 Ilpn oAHO3HAYHOM YCTAHORICHMH NPHTOKA ILIACTOBOrO (hIOMAa B

npolecce  MCMNLITaHWA [1aCTa SBHBIMH NPH3HAKAMH NOTEHIMAJIBHEIX €ro
BO3MOXHOCTeH ABNIMOTCH 06BEM IPHTOKA U €0 HHTEHCUBHOCTH, (OpMa AHArPAMMEI
KpHBO¥ NPHTOKAa M BOCCTAHOBJECHHA 3a00HHOrO AamneHHs (BBIMYKIOCTH, KDHBH3HA
JTHHYHE ¥ HATMYHE noaororo koHeyHoro ydacrka KBJI).

8.24 Ilpm OTCYTCTBHH  OYEBHAHBIX IPH3HAKOB MPHTOKA KPHTEPHEM
3aBEPIICHHOCTH HCIBITAHHA MOXET CIYXUTh HalUYHe KAa4ECTBEHHBIX AHarpaMM

CKBRXHHHEIX MaHOMETPOB, HA4 KOTODHIX 3aperHCTPHPOBAH IIPOLECC HCNBITAHHA
o0bexTa (HYJNEBBIE JHHWH, TIePMETHYHOCTh TPYO, OTKpHTHe xnanana MIIT wu

3akpeiTHe 3[1 Ha KB/I, noBTOpHAIH LUK "OTKPEITO - 3aKpBITO").

B caywae, ecnm ucnerTaHMe nacra OBLIO BBITONHEHO TeXHUYECKH
[paBWIBHO, MO aHAIH3Yy [HArpaMM CKBRXHHHbIX MaHOMETpOB IIPABOMEPHO
OTHECTH OOBEKT HCHBLITAHHA K NPaKTHYECKH "CYXOMY", T. €. OTCYTCTBYET [IPHTOK B
Tpybax, no KBJl nasnenwe He BoCCTRHaBITHBAETCA.
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8.2.5 Ha oCHOBaHMM oIpejeNeHHA XapaKTepa HachlleHHs 0O0BbeKTa
HCIEITAHHA, aHA/IK3a AHArpaMM H3MEHEHHUS [OaBICHHS CKBAXKHHHBIX M2HOMETPOB H
o000IEHN s MHOIOJETHEr0o OnNbiTa @O HNCIRITAHHIO COCTABIEHH KpHUTECPHH
JOCTOBEPHOCTH MH(OPMALIHY, KOTOPhIE pacnpeleneHbl No CTeNeHH HX BIHIHHA HAa
pe3ynbTaTbl HCHOLITAHHA M PEKOMEHAYIOTCA Ui NpHMCHEHHd IpH BhlAaYe

3AKTIOYEHHA.
Kpurepuit 1. IlpogomxurensHocTh npuroka (1) B OOHOM M3 LIMKIOB

UcIeITaHus e Menee 60 MuH. HcoxmouyeHueM ABAAIOTCH O00BEKTRI ¢ CHIBHOM

HHTEHCHBHOCTBIO TIPHTOKA.
Kpurepuit 2. B 0HOM H3 LIMKJIOB HCNBITAHUA MPH BpeMeHH (t) perHCTpalHu

KB/l u cootuomienun t 2 T BoccTaHOBJICHHE AaBleHHS NOLKHO OnIThH He Menee 0,9
OT B&JIMYHHEI fienpeccHH (,P,) B KOHIIe OTKPRITOrO IepHoAa.

Kpurepuii 3. B akTe Ha BRINONHEHHBIE paGOTH N0 HUCIHITAHHIO JOIDKHO OBITE
yKa3aHO 00 aKTHBHOCTH MPOABICHUA NPHTOKA HA YCThE CKBAXMHLI MPU CTAOHIBEHOM

[T0JIOXEHHH YPOBHA MXHAKOCTH B 3aTpyOHOM TNpOCIpPaHCTBE, AaxKT A0DKeH ObniTh
nofinucad MacrepoM (Ha4aJbHMKOM IApPTHH) [0 HCTIBITAHHIO A TNPEACTABHTENEM

Heapomnons3oBarens.

Kpatepuit 4. Ha auarpamme MaHoMeTpa noa QuiasTpoM 3abolinoe RaBneHue
NOKHO OBITH 3anyucaHo B popMe IIABHOH JIHHUK B TEUeHHE Nnponecca HCNLITAHMA.
BenuyuHa  obiero CHMDKEHHS JaBiCHUS HAOMKHA OBITE He MeHee JIBOHHOH

YYBCTBHTENBHOCTH perucTpUpyloliero MaHoMerpa. 3afofinoe JamneHHe Hadaia
zanucH KBJI pomkHO OBITH He MeEHee IaBJCHHS JOJAHBA XKUIAKOCTE B TpYOHI X0

MCIbITAHUA.

Kputepuii 5. YcnoBusmMu  BCKpeITHA  oObexkTa OypeHHMeM COXpaHeHa
THAPOAMHAMHYECKAS CBA3b HCIBRITHIBAEMOrO ILIacTa co CKpaxuHoHd. HHrepsan
HCOBITAHHA BCKPHIT Ha OypoBOM pacTBOpe ¢ KOHTpOJHMpyeMo# Bomoornadei, ©e3
NOINIOUICHH, NPOAOJDKHTENBHOCTh IMPKYNSALUMH pacTBOpa A0  MCILITaHHA
uHTEpBana He Oonee 120 4.

Kpurepuii 6. Bpems peructpanuu KBJI t > 60 muH.

Kputepuit 7. B MoMeHT OTKpHITHA npueMmHOro knanaHa MIIT 3aboiiHoe
[laB/IcHUE CHIDKaeTca He MeHee, yeM Ha 5,0 Mi]a ot BesmuunH P,

Kpurepu#t 8. [locne nogpseMa HUIIT onpeccoBkod Ha yCTbe CKBAaXKHHAI 3aliop-
HOTO KJIariaHa MmogTBEPKAcHA €ro repMeTHYHOCTh B HononHenye K 3anucy KB/,

Kpurepnit 9. HezarpsisHeHHas npucKBaXKHHHaA 30Ha 1wiacta, KC < 2,0.

Kpurepuit 10. ITo xpoMaTorpadugeckoMy anannsy kanens HepTH, MOAHATHIX
B NpobooTHopHUKe, YCTaHOBNIEHA €€ NPHHAIUICKHOCTE K OOBEKTY HCIIMNTAHMUA.

Kpurepuit 11. PexuM sHCNBITaHHis ¥ KOHTPOJb 3a COREPNAHHEM NPHTOKA
BBITIOJIHEHE] B COOTBETCTBHH C YTBEPKACHHEIM IUIAHOM I10 HCINTAHHIO CKBAXKHHEI

HIIT.
Kpurepuit 12. ITo auarpaMme paBnenus MaHOMETpa, YCTAHOBIEHHOrO MOK

¢uIbTPOM, (paKkTHUEeCKasd HadaibHas JenpeccHs Ha IUIacT He MEeHee, 9eM B TPH pasa
npeBpImaeT penpeccuio Oyposoro pacrsopa nIpm BCKpHTHM 0Obexra. MATepsan
HCNRITaHUA He Oonee 10 M.

47



PIl 153—39.0-062-00

Kpurepuit 13. Ilebur xmaxoit ¢aszsl npOoXyKlum NpUTOka (HEMTH, BOILI)
onpefeiieH C NOrPEUIHOCTRIO He Gonee 15%.

Kpurepuii 14. Ilo KBJ], 3aduxcupoBaHHOi MaHOMeTpOM I0X (QHILTPOM,
[INacTOBOE NABJCHHE CHHXXACTCA OT HUK/IA K LIMKIY HCIIBITaHHS.

Kpurepuit 15. IleGuT raza 3aMepeH B YCIOBHSAX KBa3HyCTaHOBHBHIEIOCH
pexxuMa Iprroka (no peructpanun 3abonoro navienHus u Aedura xuakoit Gaszpl).

8.2.6 Kpurepun IOCTOBEpHOCTH HMH(OPMALUK IO HCHBITAHUIO CKBaXMHEI
PEKOMEHIYIOTCA B KayecTBE ONpeleNSIOMMX NpH3HAKOB Npm 00paborTke naHHBIX
UITT ¢ mensio KnacCHUKaMH 3HAYHMMOCTH KOJUIEKTOPOB N0 MPHUTOKY NIACTOBOro
dmonfa H OUEHKH  TEXHHYeCKOH  YCHEIUHOCTH  BBIMIOJHEHHHX pabor.
XapaxtepdcTHKa o6bexTa HenbTanua (065eM MPHTOKA, NPOSBICHHE aKTHBHOCTH,
cofepKanue (QnUIouZa) AOKHA  COBMAJaTh C INOMy4eHHOH nNpH HCOLITAaHHH
(mpunoxerue JXK).

8.2.7 Ilo wuudopmarusueiM cnyckam HIIT onpenensior dakruueckue
PEXHUMHBIE XapaKTepHCTHKH HcenbIiTaHus, [Io BBIAGNCHHBIM KOJUIEKTOpaM HAaroT
OLIEHKY ¥X HacBILEHHA, YCTaHaBJIWBAIOT I'MAPOJMHAMHUecKue NapaMeTphl [JIACTA.
HedrerasonacoiieHHBIe KOJNEKTOPE! OUCHUBAIOT HAa KX IPOMBIIIEHHOe 3HAYEHNME,
YTOYHAIOT MIACTOBOE JaBJIeHUE U COCTOSHHE OKOJIOCTBOJILHOH 30HEI.

ITo o6bekTaM, rae NPHUTOK NMPAKTHYECKH OTCYTCTBYET, T.e. IIIACT «CyXOity,

o6paboTka pe3yIpTaTOB HA ITOM 3aBepIIacTcs.
[lo obOvexraM  C HeOAHO3HAYHOW OLEGHKOH ONpeaensioT IIPUYHHLI

HeonpeaeaeHHOCTH (BO3MOXKHEIX OHIMOOK) M YCNOBUS, NpPHY BEIMONHEHHH KOTOPBIX B
MOBTOPHOM MCIIBITAHUM OYIET NONYYE€H JOCTOBEpPHEIM pe3ynbraT (YCTAHOBIEHO
HaJTMYHEe UM OTCYTCTBHE KOJUIEKTOPa).

O AproMaTH3upoBanHag 06paboTka AuarpaMm dapneHUs
9.1 Tunosasg nporpamMMa o6paboTku AuarpamM napnenus Ha [I13BM

9.2.1 Tunoso#i xoMIIIEKC ITPOTPaMM ABTOMATH3HpPOBAaHHOH 06paboTku
AAHHBIX THAPOAVHAMAYSCKUX HCCHCHOBAHMHM BXMOYALT IISTh [TporpaMM:

- 3alIACH MCXOIMHBIX OaRHBIX B a3y KaHHLIX;

- 00pabOTKH KPHBBIX IPHTOKA H BOCCTAHOBIEHHA AAaBIEHH;

- BBIROAB! TaOMMYHBIX PE3yAbTATOR HA NPUHTED;

- BIBOJE! I'padHKOB Ha IPHHTED;

- 3alIHCH Pe3YNbLTATOR B 6a3y NaHHEIX.

J1s  aBroMaTm3upoBaHHOl 00paboTKH HaHHBIX, NONYYCHHBIX npy

HCTIEITAHHMH ILJJaCTOB, BBOAAT CIEAYIOIHE NCXOAHEBIE aHHEIE:
- [I0Ka3aHUs BEpXHero ¥ HiKHero manomerpos UIT,;

- TAPUPOBOYHEIE JaHHbBIE MAHOMETPOB;
- JaHHBIC MO MONUTON B OTOOPAHHBIM XUIKOCTSIM.
9.1.2 Tlokasanus MaHOMETPOB BBOASTCA C KIABHATYPHI HIM HUMIIOPTUPYIOTCH

u3 dadina ( aas UPOBEIX MAHOMETPOB) U 3aHOCATCS B (ai)l HCXOZHBIX NaHHBIX.
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I'panynpoBouHEIE XapakTEPUCTUKH MAHOMETPOB BBOAATCA C KJIABMATypH H
3aHoCATCA B (paiin 6a3nl TaRpHPOBOYHEIX AAHHBIX.

Penaxtuposanue Bxmo4aer:

- BU3yaJIM3aLIMIO U IPOCMOTP RAHHEBIX (Tabnuy ¥ rpa@HKOB);

- KOPPEKTUPOBKY OTACIBLHAIX 3HAYCHHMN;

- TNIpUBEleHHe K ORHOMY BpeMeHH (CMeIeHHE NO OCH BPEMeHH) s
HECKOJIBKHX MaHOMETPOB,

- BBIOOp xapaxkrepruix Touek (mng UITT);

- Beibop uHTepBana o6paborku;

- TIEpeBOJl NMOKa3aHW¥ MaHOMETPOB B 3HAYEHMS, BHIPAXCHHEIC B €JAWHHUIAX
H3MEPEHUS JABIICHHUA (aTM).

[Ipp ob6pabGotke KBJ wucnoassyerca ¢opmyna YoHUA (Hnu
MonuduuMpoBanHas Gopmyna XopHEpa, YYMTHIBAIOMAd INepeMeHHBIH NpHTOK B
TPyObl B OTKDHITHIE MEPHORR HCMBITAHMNA, NpeAmecTByIOlHe oOpabaTeiBaeMOMY
LHKAY).

1 n-1 ta - b
P(re, 1) = Py = ==+ Z I (9.1.1)
dnc th - L

B cucreme 3Hadenwe peOuta, ecnu €CTh KpHBhIE NPHUTOKA 110 BEpPXHEMY

MaHOMETPY, pacCUMTHIBaecTCAd MO NPOU3BOIHON MOAENBHON KPMBOM NPUTOKA, HHaYE

- [10 BRICOTE OTOOPAHHOH XUAKOCTH, OTHECEHHOH K JAHHOMY LMKILY.
ANTopUTM: 3HauYeHHS naBieHuda P, 3aboiHoro Mmanomerpa miuigs KB

J-LUHKNa [epecTpauBaioTca B KoopauHarax P, X, rae
}

X, = ¥ f(tn,q), av fe; 9.1.2)

=1

a) ecnii €CTh KpHBad HOPHUTOKA o MadHoMerpy B TpyOax nHan UIIT nna
[HKIa C HOMepOM 1

d° Hi m ta -t
f(ta, gy ) = - Z Py In-memeee | (9.1.3)
963 =2 L -t

rae t, - ppems ais Touyxky n KB/ muxna j;
d - nuamMerp sRyTpeHEH# HKT;
j - CpedHHH yaelbHbIH BeC MOCTYIHBIIEH B TPYOBl KUAKOCTH;
m; - HOMep nocneAHe# TOYKH Ha KpUBOH IIPUTOKA LMKAa 1;
t i1 - BpeMs 10 TOYKH Ju1d IHKNa 1;
6) ecnu NpH BRHCIEHHH CYMMBI AJif Kakoro-to HoMepa Hukiaa 1 Her
KpUBOY MPUTOKA, TO COOTBETCTBYIOIHAA

g1 tay - L1,
O S , (9.1.4)

rae Qi =-—--hy,

49



P/l 153-~39.0-062-00

rae T, - BpeMs npUTOKa I HKAA 1;

h; - BRICOTa OTOOPAHHOK KUAKOCTH, OTHECEHHAN K UKIY 1.

Iopsaok paboThi:

- noJTydeHHbl# rpaduk otobpaxaerca Ha JKpaue;

- BUYAJIBHO BRILENIETCA XOBSYHEIN NIPAMONIMHEHHBIN y1aCTOK;

- N0 TOYKaM BEIACNEHHOIO y4acTKa METOZOM HaWMEHBIINX KBAJApaToB
NPOBOIKTCK aNIIPOKCHUMHpYIONIad NpsMast P, =a -6 x ;

- OTIpeAeAIOTCSA apaMeTPhl NpAMoii a, O;

- IepeCMUTHIBAIOTCS NapaMeTpHl IacTa: IIACTOBOE AaBlieHHe Py, = a, aT™;

- I'RIPONPOBOHOCTS yaaneHro# 30Hu kh /u = 1/, MxM™ cM/MITa c;

- PaCCYHTHIBAIOTCS ITOIPEUTHOCTH Py, H kh /.

9.1.3 O6paborka KpUBBIX NPUTOKA NPOBOJHTCA, €CAY IJIf JaHHOrO UHKIA
MMEIOTCH AaHHBIE 110 oboum mMaHoMeTpam. I'mApoaHaMuveckue napamerpsl (kh/p.,
Pus, X/Ten,') ONMpenensioTcs MeTORoM noabopa. Haxommres Takas cOBOKYMHOCTH
r1apaMeTpoB, NpH KOTOPRIX pacdeTHass (MOAesbHaA) KpHBAA NMPHTOKA A BEPXHErO
MaHOMeTpa B MaKCUMAJLHON CTerneHu coryacyercs: ¢ dakririeckoif. IToxkasareneM
CTENECHM COBNAJEHHA KPHBRIX CIYXHT MUHHMANbHOE 3HAYSHHUE CYMMBI KBAJpaTOB
OTKJIOHEHHH TOMEX MOMEIBHON KpHBOH OT COOTBETCTBYIOINMX TOUEK HaKTHUSCKOM:

2 " i m 2
S = Z (Pnj -Pnj ) (9]5)

ne=?

B cucreme mng pacdera MOAENBHOH KPHBOH HCIIONL3YETCH HM3BECTHAM
¢opmyna A.®.I'miasmanmuHa:

kb Y
P;" =Py +48 - == Sn, (9.1.6)
B G
j~1 m; aPisy myp aPig

n
ge Sn= % (g -terg) [ B[S et T e ] 4

k=2 =] =2 LP(t!-.I,j) =2 LP(TE-I,I)

k ﬁPinI,j

LD DR R
=2
Ftir)
rae AP g = 0,5(Pi21 - Pii ) - npHpamienms naBieHMs B TOYKe KPHBOH
MPATOKAa MK BOCCTAHOB/ICHHA JaBIeHUSA (10 3a00HHOMY MaHOMETPY);

T N R e e
q"(ti-l,l) = In(l+ J TX/ 1 (4 - tin) s

i = 0,5 (tyy+ 1ty );
n, k - HoMep TeKyuiel ToukH obpabaTeigaeMoll KpUBOH IPHTOKA

n=2, 3. m; , k=2,3,..,n
i - HoMep Texymel Touxu o6pabaTeiBaeMol K NPEIBLIIYIMX KPUBHIX,
ng: -4ucno royex KB/ nuxna 1.
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OcTansHelie 0603HaYeHHA o0menpHHAThIE.
B cucTtemMe onTHUMAIBHAS MOJeIbHAS KpHBasa oa0ApaeTcs ABaX AbI.
[locne nepo onTHMH3aLMH MOJENIbHas KpHuBas HCIONB3YeTCA JHINL KaK
criiakeHHas (akTHYecKas KpHBasg NPHTOKA IT0 BepxHeMmy MaHomerpy. Ilo meit

pacCYMTHIBAOTCA MPOU3BOAHEIE, HeoOxonumMele s obpaborku KB,

[locne obpaborku KB/l 3axpennaercs Havgennoe no KB/l 3HayeHue
IUIACTOBOrO AaBfieHHs H IIpH BTOPOM lpoxoze noxbuparorcs onrumManbuasie kh/p
u XrZl.

[Ipr o6paboTke DNOMYHUKIOBBIX HUCIIBITAHUH - ONTHMHU3ALMA MO BCEM 3-M
napamMeTpam.

9.1.4 [lpn oTcyTCcTBUHM KPUBBIX IPHTOKA MO MaHoMeTpy B Tpybax Han UIIT
TRIPONPOBOAHOCTS OMKHEN 30HRI OLIEHNBAETCA 110 PopMyJIe

re- = e ' m e (MKM2 cw/MTI1a ¢), (9.1.7)
L 240 T(Pm - Pmﬁ)

rae d, - BHYTpeHHUI AHaMeTp TpyO, MM;

h - BbICOTAa NOCTYNHUBUICH XUIKOCTH, M;

T - BpeMs nDpUTOKA, MUH;

P, ~ AaBneHue, onleHennoe no KB/ unu ppyrumu MccneroBaHUSMH,
Ml 1a;

P..s ~ cpenHee 3a BpeMs OpMTOKa 3HadeHHe [aBleHUS o 3aboiHOMY
MaHoMeTpy, Mna.

Hna pacyera rUAPOIPOBOAHOCTH MOXHO PEeKXOMEHIOBATh H Apyroe

BBIpAXKEHUE

kh d>hin (1 + X/t 05T
e D e e (MKM? cM/MITTa €), (9.1.8)
L 430 T (Pn.n - Paaﬁ)

. 9
B KOTOpPOE NONOJIHUTENBHO BXOAUT napamMerp X/r., OLCHUBAEMEIH B CBOK OvYepedb

10 OJHOH U3 NPUOIUKEHHBIX GOPMYII

X kh 1
e = 240 oo coommeeemeeeee (1/MuB), (9.1.9)

I c2 B m B, hotb dcxz
roe kh/ |4 - rRApONPOBOAHOCTD IIAcTa, HageHHan 1o KBl unH oueHeHHas
110 APYTUM NAaHHEBIM, Mxm° eM/MITa c;
m - HOpHCTOCTH ritacta no 'MPC;
By - CXuMaeMOCTh NNAcTOBOH xuaxocty, 1|/Mlla ;
h,y - addexTHBHAA ToMIKHA HeclenyeMoro rmacta no F'UPC, m;
d.x - AAAMETp CKBaXXHHEK! 110 JOJOTY, MM,
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b0 X kh 1
e o 4800 oo eeeeemeemmeeeeeremmeee (1) 9.1.10)
r.? B Be(Zy -Z ) de

roe B,=7,5" 10" MIla’, ecan nnacr waceimeH HedThio (BhICOTa CTONGA
oToOpanHOH HedTH > 1 M);
By=5 '10”° MIla™ - B OCTAABHEIX CHy4asnX;
Zy » Zy - FTyOMHA, COOTBETCTBEHHO, IOJOMIBEI U KPOBNH HHTEpBana

HCITBITAHHS, M.
Pacnpenenenue CcyMMapHOH BRICOTBI OTOOpaHHBIX XHAKOCTEH IO

OTAGNLHBIM  [MKJIAM HCOBITAHHS NPOBOAHTCA INPONOPHMOHANEHO BpeMeHaM
NPATOKOB M CpelNHHM 3a00HHRIM [aB/IEHHSAM B OTKPHIThIC NEPHONBI HCIBITAHUSA
(6o noO >MnEpudeckHM (opMmynaM IpH OTCYTCTBHH NOKa3aHMH HHXHEro

MaHOMETPa B OTKPHITHIE NIEpHOMAH! HCITBITAHUA ).
9.1.5 KoabduumeHT 3aKynopkH 00 QH3HYECKOMY CMEBICIY MpeACTaBjaseT

coboii oTHOIeHHe T'HMAPONPOBOAHOCTEH IUIACTA B YAaJE€HHOH U  mnpu3aboiHOH

30H2X.
I, =Ty /T (9.1.11)

Ecnu pacdyeTHoe 3madenue I1; > 2, 3To O3Hayaer, 4ro npH3aboiiHas 30HA
IaCTa  yXYI[IeRa B IIporecceé BCKPBRITHS MHTEPRANa HWIM 3KCILlyaTallny

NPONYKTHBHOIO 00BbeKTa B 1oObIBaIOmIeH CKBaXKHHE.

Ecm I1,< 0,8, 1o npu3aboitnag 30Ha CYUTaeTCa «Pa3MBITON.

9.1.6 B mpoMeicnoBo#i npakTke Mo KO3GQHULUHERTOM [IPOIYKTHBHOCTH
[1aCTa 1) NOMHMAETCd OTHOWIEHHE YCTaHOBHBIIErocs ASOHTa K NOCTOAHHOM
BeJIMYMHE AEeNPEeCCHH, KOTopasd OplIa 3a1aHa Ha NEePHOJ MICCIIeAOBAaHNS.

[Ipu pabore ¢ UIIIT nmpakTHdeckH cO3RaTh YCTAHOBUBIUHMHCA PEXKUM MOXHO
TONMBKO NPH ANMTEIBHOM oT0Ope B 3KCIUTYaTAUMOHHOR CKBAKMHE, KOra HMEET
MECTO NMEPEIHB XUIKOCTH Ha YCeThe ¢ Q = const pu GUKCUPOBAHHOM 3HAYEHUH AP.

KoagpdunineHTs! NpOAYKTUBHOCTH  ONpENENsIoTes No  (QopMynam

407 kh
| = eemmeenemee (cMC/C MITa); (9.1.2)
winmy vr
401 kh
n . (CMB/C Mna) y (9' 1 '3)

wln 225y t/rf
rae - K03 PULHEHT Mbe30IIPOBOJHOCTH, cm/c;

I - PAIHYC CKBaXXHHBI, CM;
t - BpeMs paboThl CKBaXHHB!, C, 001IeH TPOAOMKNTENLHOCTRIO HE

MeHee 20 cyT.

Ecnu noacrasuts 3HaueHHs y = 7000 cm’/c, r = 10 cM, Bpems paGoTsi
MoZenupyeMoR CkBaxHHBI t = (86400 - 20) ¢ ¥ YMHOXHTL BCe HA KOIDDUIMEHT
nepepacyera u3 cMm’/c MIla B M’/cy-r, TO NMOJYYHM YNPOLUCHHOE BRIPAXEHHE NS
pacuera K03$PHIIMEHTA NPOAYKTHBROCTH

52



PII 153-39.0-062-00
N = 0,6 - (M*/cyT MITa) . (9.1.14)

KoaxdpduuuedT  npoaykTHBHOCTH onpeaensercs A Ipu3aboifHOd #
yOaneHHON 30H B 3aBUCHMOCTH OT TOr0, KakKasg BEJIHYMHA T'HIPOIPOBOAHOCTH OyaeT

HCIONIb30BaHa B ¢opMynax (9.1.12) m (9.1.13).
Ko3¢gduumenT NpoXyKTHBHOCTH, B pacuere KOToporo Ohlna HMCHoiab30BaHa

THAPOMPOBOAHOCTS YHAANCHHOH 30HEI, HMEHyeTcad NOoTCHUHANBHBIM, & IIpH
HICTIONIb30BAHHH TMAPONPOBOAHOCTH IpH3a00iHOK 30HA! - QU3HIECKHM.
9.1.7 Paguyc ApeHHpOBAHMSA IJIacTa OonpenenseTcs mo Gopmyne

Rp=  cx T, (9.1.15)
rie ¢ - ko3dduuMeHT, KOTOpHH H3MEHAeTCA OT % A0 471 N0 pasHEIM
HecnenosaunaM. B OLEHOYHBIX pacdeTax PeKOMEHIYeTCA NMPHHUMATH ¢ = T;

X - MbE30NPOBOXHOCTS I1ACTa, M/C;
T - Bpems oTbopa 11acToBOd XKHAKOCTH, C.

9.1.8 I Ire30mpoBOAHOCTD IiacTa XapaKTepHU3yeT CKOpOCTh
nepepacnpeie;ieHHd JaBJeHHS B 11JacTe, €€ BeJIMYHHY MOXKHO OUEHHMTE NO opMyne
107 Ty,
A ——— (9.1.16)
h (m B + Pa)
roe Iy, - ruaponpoBOAHOCTE YAaJIEHHOM 30HEI 11aCTa, paCCYHTHBaeMas
mo KB, M’/MI1a c;

h - a¢pdexTrBHAA TOMOHHA muacTa, onpeaenseMas no aanHeM ['UPC, Mm;
M - HOPHCTOCTE IUIACTA;
By » Pn - KOO DHUMEHTH CXHUMAEMOCTH XXHUAKOCTH ¥ nopoast, 1/Mlla.
PexoMeHAyeTcs aBTOMATH3HpPOBaHHYIN0 00paboTky MJaHHBIX HCOBITaHHsA
BRINOJHATE ¢ npuMexncaHeM [IOBM n BHIaBaTe 3akmoveHHE IO pe3yNbTaraM
06paboTKH B COOTBETCTBHH C NpHIOXeHHeM E.

9.2 OuieHKa NOTEHIIHANBHAIX BO3MOXHOCTEHR UCIIBITAHHOIO 00BbeKTa

9.2.1 Hcnbiranue o6vexroB MIIT B npouecce Oyperns CKBaXuUHbLI NPOBOAAT

Ha HEYCTaHOBHUBIIEMCA pexXHMe QHABTPallHH M CYIIECTBCHHO OTAMYaeTCA OT
HCC/IeIOBaHUA B JIKCILUTyaTaUMOHHON KOJIOHHE, YTO B IPHHILMIIE OrpaHHYHBACT

BO3MOXXHOCTH 3TOro Metopa. OnHako BBHIY ONEPATHBHOCTH HCIILITAHHA OOBEKTOB
HeTIOCPEACTBEHHO B Ipoliecce BCKPHITHS IUIACTOB HA HOBBRIX  Pa3BEOYHBIX
INIOMEaAAX, KOTZla OTCYTCTBYIOT BO3MOXXHOCTHM IIpOBENCHHS HCCNEJOBAHHS HA
(AIHTENBHBIX) YCTAHOBUBIIMXCA pekumax orbopa IU1acToBOH KHIOKOCTH, BIIOIHE
ONnpaBnaHa OL€HKAa OCHOBHBIX FMAPOAMHAMHYECKHX I1apaMeTpOB IUTACTa MO JaHHEIM
pabotel MIIT c npuMmeHeHHeM pa3IMIHEIX PEKOMEHAOBAHHLIX METONHK.

9.2.2 HasansHoe nnacrosoe nmamnenue P, no KBJ Rocrarouno ToyHO
pPacCYMUTBIBAETCH TPH  HCOLITAHUM  OECKOHEYHOro  OAHOPOAHOIo  IacTa.
PenipeccriorHad BOPOHKA OTCYTCTBYET HIH "CKHMaercs” B MEPHOA IMPHTOKA.
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BpemMsa nocnenpurodHoro 3¢dexra NOMKHO ObITH 3HAYUTENHHO MEHBLIE

sBpemeEH KB/l. ITo MHOrHM HCCIENOBaHHAM ITOrPEINHOCTD ONPENEICHHS I171aCTOBOrO
ZaBJIEHUs] HaXOAUTCA B Ipefenax MOrPEIIHOCTH CKBRKHHHEIX MARHOMETPOB, HO HE
6onee +2%. TpeboBaHud K JOCTOBEpHOCTH pacdeTa P, 110 MpOMBICIOBEIM JAaHHBIM

HccneaoBaHus He Gonee 2-3%.
9.2.3 [lpu onTHManbHOM pexuMe Hcnbitanns (Q > 30 M°/cyT) H MHTepBaaX

VCTIEITAHUA JO 25 M KO3pQHUIMEHT THAPOIPOBOTHOCTH  PACCUHTHIBAECTCH C
IIOrpeIHOCTHIO He 6oiiee + 30%, 4TO HE NMPEBHIIIACT NOrPENIHOCTH €ro ONpeaeaeHHs
110 ITPOMBICJTOBBIM HCCHIEHOBaHHIM.

9.2.4 PacyieTHas BenwauHa aebuta, noixydeHHas npu obpaborke KIT n KB]I
npu pabore ¢ UIIT, B GonblIMHCTBE OTIMYAeTCA OT nebHTa, KOTOPHIA OyIeT IpH
3KCIUIYaTalHHM NPOXYKTHBHOro 00BEKTA.

HebuT, KaKk H K03 IHUIHEHT NPOAYKTHBHOCTH, HMEHYETCH IIOTEHLMANLHBIM
WK (AaKTHISCKHM B 33aBHCHMOCTH OT TOIO, KaKas BENMYHHA ObLIA MCTIONL30BaHa NPH

ero pac4dere:
Qror = MNnor aP; Qpax = Ne AP, (9.1.17)
rae AP - nenpeccus npu akcmnyatanu oovexra, Mlla.
Tnors Mg - COOTBETCTBEHHO MOTEHIHANBHEHN U (DaKTHHECKUit
KO3(pMUIMEHTH NPONYKTHBHOCTH, M /cyT MITa.
Ecnu nnacToBoe naBleHHE BBIILE M'HAPOCTATHYECKOTO, OLIEHHBAETCS YCIOBHE

cBOOOIHOTO (OHTAaHHPOBAHUS
Acho =Pnn"'01ij (91 18)
rae aPcq. - Benpeccus ceoboaHoro (bOHTaHHpOBaHHﬂ ckBaxuubl, MIa;
jx - YHENBHBIH BeC )UOKOCTH B CKBAXHHe, H/M;
H,, - my6uHa 3aneranus NpoOAYKTHBHOIO I11aCTa, M.
IIpu BrinonneHuH ycnoBus  sP.¢. > 0 CKBa)XMHA OTHOCHTCH K KaTeropuu
dboHTaHUpYIOUIEH.
B HedoHTaHUPYIOIIEH CKBROXHHE BEJIMYMHA 2P ycraHaBmMBaercs no riaybHHe
DOJBECKH TIIyOMHHOIO Hacoca € YYeTOM peXHMa (OPMHPOBaHHS KOHKDPETHOIA

3AJIeXKH.
9.2.5 OxoB4aTespHOE 3aKJIOYeHHE 0 HCHBITAHHOMY OOBEKTY JIOMKHO B

00s13aTENPHOM NOPAAKE BbIIABATHCA TOJIBKO HA OCHOBAHUHM KOMIINCKCHOI'O AaHalu3a
IMTORYUYCHHEBIX PpPE3YIbTAaTOB U MAaHHbIX (i)HBHKO-XHMH‘-IeCKOI"O aHaJIu3a NJIaCTOBOM
AHUAKOCTH, PACTBOPCHHOI'O I'a3a H KOJUIEKTOPCKHX CBOMCTB I11acTa.

10 Texnuka 6e3zonacHoCTH npH pabore ¢ UTIT

10.1 IlpaBuna 6e3onacHocTd nIpH ripoussoAacTse pabot ¢ UIIT

10.1.1 BrinonneHue U3TOXEHHBIX B HacrosleMm P/l nmpaBun 6Ge3onacHOCTH
obs3artenmbHo crnienuanucraMd Henpononssosarens u Ilpoussonurtens pa6ot npu
MPOBEACHHH HCITBITAHUS HA CKBAXUHE.
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10.1.2 HayaneHHKM napTHH 1O HCIOBITAHUK CKBa)XKHHBI IONKHEI HMETh
CrrelHanbHOe oOpa3oBaHue ¥ YAOCTOBEPEHHE Ha TpaBo npoussoactea pador ¢ UIIT.

10.1.3 B uemdax npedoTBpalieHUs aBapuid M HECUYACTHRIX  Cly4YaeB
SATIPEIUAETCA.

- IIPOU3BOJCTBO pabOT N0 UCHBLITAHMIO JIJIACTOB B CKBAXKMHAX, YCTES KOTOPBIX
He 000OpyHOBaHEI NPEBEHTOPOM, YCTheBOH (TpyOHOI) rolloBKO#, OTBOAHON NuHREH H
CIleLMaNnbHON €MKOCTBIO 32 mnpejenaMu 6ypoBoit mis cbopa ImacToOBON XKUAKOCTH,
MNPH OTCYTCTBHH LIEMEHTHPOBOYHOIO arperaTta H yTBEpXKACHHOro 1uiaHa pabor;

- nmopseMm Oypunparix (HK) Tpy® nocie HcnniTaHud mnnacrta AO
IpeKpallieHHd NOCTYIIEHHS BO3YyXa M3 TpyO Ha yCThe CKBaXXKHHBI I10CHEe 3aKPHITHA

3alIOPHOTO KianaHa;
- nogbeM OypumibHbix (HK) Tpy0O U3 cCKkBaxHHEI ITOCIIE [TOABJIEHUS L1aCTOBOM

KUIKOCTH B TpyDax 06e3 yganeHus ee OOpaTHOM IIPOMBIBKOM uepe3 OTBOAHYIO
IHHMIO B €MKOCTh 3a IpeneiaMH OypoBoM M BhIpaBHHBAaHHS THAPOCTATHYECKOTO

AaBleHus B Tpybax ¥ 3aTpyOHOM IMPOCTPAHCTBE;
- JOIIYCK K PYKOBOJCTBY IIO MCHEITAHHIO UL, HE HMEIOWHUX CHERHATBLHOIO

obOpa30BaHHA WM IPaBa GTBETCTBEHHOIO PYKOBOACTBA Ha CKBAXKHHE.
10.1.4 Ha 6yposo#i nomxua ObITE YCTAHOBICHAa €MKOCTh JUII CaMOTEYHOro

A0nuBa B 3aTpyOHOE NPOCTPAHCTBO H yCTheBas 00BA3Kka ¢ ycrpoicTBoM, obecne-
YHBAIOUIMM HENpPEepPBIBHLINA JOAMB CKBAXHMHBI GYPOBBIM pacTBOPOM IIpH IIOTBEME

AITT.
Bo usbexaxue 3aMepsaHus OypoBOro pacTBopa HUPKYJISIMOHHAs CHUCTEMA

JOJIKHA 000rpeBaThes.
10.1.5 Ha paszsenounolf mnomany ycTbe CKBaXXHHB! JOKHO ObITE 06opyno-

BaHO MPEBEHTOPHOM YCTAHOBKOH MO OJHOW M3 YTBEP)KIEHHBEIX THIIOBEIX CXeM (CM.
paszgen 6.3).
10.1.6 IlpeBeHTOpHas YCTaHOBKAa HE33BHUCHMO OT CpoKa paboTel nepen

criyckoM MITT B ckBaXKuHY NpOBEPAETCS U ONMPECCOBRIBACTCHA.
Pe3ynbTarhl ONIpecCOBKHA OQOPMISIOTCH 3aIIUCHIO B MACHOPTe TEXHHUECKOro

COCTOSHUA O0OPY/IOBAHUA U B 8KT€ FOTOBHOCTH CKBAXXHMHBI K UCITHITAHHIO.

HasneHre onpeccoOBKH HE HOMKHO TPEBLIIATH ROITYCTHMBIX 3HAYeHUH s
AAaHHOH 00CaiHOM KOMOHHEI ¥ IIPEBEHTOPHOMN YCTAHOBKH.

10.1.7 {IpeBerTOpH AODKHEI 000pPYAOBATHCH MUCTAHLHOHHEBIM, MEXAHU3UPO-
BaHHbBIM YIIpaBACHHEM H RYyOMUpPOBAaTECA pPYYHbIM IpUBOAOM. IlynsT ynpaBreHHA
[IPEBEHTOPOM YCTAaHABJIHBAETCA HA paCCTOAHUH He MeHee 10 M OT yCThi CKBQXXHHEI,
a ero nyonep - y mocra Oypuneinuka. PyuHo# ayOnupyromui npuBoA IpeBeHTOpA
PaCIIOIaracTcs B iepeIBHKHON MeTannndeCKod OyIke WiM 3a IMUTOM C HaBeCOM M3
nocox tonuwmHod He MeHee 40 mMm. Ilepen mirypsanom B Oyaxke HiIM Ha mute
yKa3bIBaeTCA HalpaBNECHUE BPAIlleHHd, YKCI0 000pOoTOB, HeobXoauMoe 111 TOAHOTO
3aKphITUS IPEBEHTOpa, H METKA, COBMEIISHME KOTOpOo¥ ¢ METKOM Ha IluTypBane

COOTBETCTBYET 3aKPLITHUIO IPEBEHTOpA IIPH ITockegHeM oOopoTe WTypBala.
10.1.8 Broixuauble AMHHH NpeBeHTOpa HOMKHBI OBITH TIPIMOIHHEHXHBIMH,

anuroil He Meree 30 M, [UIA ra30BBIX H pa3BeAO4HBIX CKBaXHH - He MecHee 100 M.
Brikuaasie TpyGonpoBoas! HOMKHBE! OBITE NPOYHO 3aKpenyiedbl M HanpapleHL! B
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CTOPOHY OT MpO€3XKHX JOpOor, IJHHHH IJIeKTponepenay, KOTEJNbHBIX H APYIHX

IPOM3BOACTBEHHEIX H OBITOBLIX COOPYKEHHH.
JATIPEHJAETCS npoxnanka BRIKMAHBIX JTHHHE NOA NPHEMHBIM MOCTOM M

NPHBBLNIEYHEIMH COOPYXKEHHUSMA.
10.1.9 ObBaska ycTea cxsaxnnsl npH pabore ¢ UIIT nposoautca 1o oxHoR

H3 YTBEpXIOeHHBIX cxeM U fopkHa OBECITIEYMBATS:

- HabmoHeHHEe M KOHTPONb 3a AKTHBHOCTBIO MNpOABNEHHS OOBEKTa
HCILITaHHA B Tpybax ¥ B 3aTpyOHOM IIPOCTPAHCTBE;

-  H3BJ€YEHHE [UIACTOBOM IKHMIKOCTH oOpaTHOH HuUpKyNIAnHed B
HOATOTOBJIEHHYIO €MKOCTh i cOopa, Aerasalyy H 3aMepa KOMIIOHEHTOB JKHIKOIA
(ha3kl, OTBOA 3a npefensl 6ypoBo#, cxxuranue IUTACTOBOIO GIIOUAA B haxerne;

- BO3MOXHOCThP MNOAKIIOYEHHA K BHYTPHIpPYOHOMY M 3aTpyOHOMY
NPOCTPAHCTBY  HEMEHTHPOBOYHOIO  arperarta nMnpH  yrpose  aBapHHHOrO
(GOHTAaHHPOBAHH;

- BonuB 6ypoBOro pacteopa B 3aTpyOHOE NPOCTPaHCTHO.

Ecnn oxumaeTca HHTEHCHBHBIH NPHTOK HedTH M rasa, To Ha GypoBoii

pEeKOMEHAYeTCS NPHCYTCTBHE NMPOTHBOGOHTAHHOH CiryxOnl, Hanmuune 3(PPeKTHBHEIX
CpEICTB IMOXApOTYIUEHHS M IEMEHTHPOBOYHOIO arperara, pe3epByap KOTOPOro
HomkeH ObiTh 3anonHeH OypoBEIM PACTBOPOM M COEQHHEH ¢ OAHHUM M3 OTBOAOB
IIpeBeHTOopA.

10.1.10 Ilpu pasrpyske u norpyske y3i108 HIIT ¢ nomowso NOBOPOTHOIO
KpaHa (Tenbgepa) HEOOXOMMMO OCYWIECTBJIATH IOOBEM H INepeMelIeHHe Ipy3a

aTTeCTOBRHHKMM CTPOIIAMH.
I'py3, 3axpayeHHBIH  kpaHOM,  JOMKEH COXpaHiATh MNPH JBHXEHHMH

TOPH3OHTAIBHOE NONOXKEHHE.
Cobupare UIIT no cekumam B 5 - 8 M cleayer Ha crnelHambHBIX

noAKIaAKax ¢ Belpe3aMH B noiauamerpa HUITT.
[Ipg 3arackuBaHuM Ha OYypoBYIO IUIOLIAZKY IPY3 MOJDKEH OBITH BHOECH

paboraromemMy Ha xaryuike-aebeaxe.
10.1.11 I'lpu noarotoske UIIT x cnycxy 3AITPEIIIAETCSI:

- HAXOOUTHCA HA IIYTH NBHXKEHHS rpy3a HITH 101 HUM;
- CTOATH Ha ITyTH JBH)KeHHA TpyO NpH UX NOALEME Ha NMpHEeMHBIE MOCTKH;
- CTOSITh B pajHyce AEHCTBHS MAIMHHEBIX KTOYEeH NMpH CBHHYHBAHHH H

pasBuH4MBaHMH y3a08 UIIT;
- ciryckare MITT B ckBaxkuHy npu HeMcnpaBHOM HHAMKATOpE Beca GypoBoii

YCTAHOBKH.
10.1.12 Ilpu mpomssoactee pabor crnyck UITT B CcxBaxkuHy BBIITONHATEL C

MIOHMDKEHHOH CKOPOCTBIO, € UeNbi) MpPeAOTBPANCHMS HEeOXMOAHHBIX I1OCAOK
rakepa.

10.1.13 3ATTIPELIJAETCAI:

- MpEMeHATs KOMNIOHOBKY UIIT Ge3 LupKyIaHOHHOro KiIanaHa;

- BRIKJIIOYATH NPHBOA NeOeAKH NpH CTOAHHH Ha IPUTOKE;
- MPOBOIMTH HMCIBITAHHE Inacra 6e3 YCTREBOW KOHTPONBHON I'OJOBKM C

3aIIOPHBIM KNAIIaHOM,
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- IPOBOJAUTL HCIIBITAHHE HE(QTAHBIX U Tra3oBBIX CKBaXWH Ha H3NIMB 0e3
COOTBETCTBYIOIIEIO pa3pellieHus BeliecToALeH opranusanny Heapononssorarend.
10.1.14 Ilepem ycraHOBKOM mnakepa Ha MHOCIEeZHIOK TPYOy HHCTpyMEHTa

HaBUHYMBACTCI YCTheBad OJIOBKA C KpaHOM BBICOKOIO JAGBJCHHSA, ONPECCOBAaHHLIM
penBapUTENbHO Ha [,5 -~ KpaTHoe faBjaeHue OT OXXUAAEMOTO NIJIaCTOBOTO NaBIEHMA.
[Tocnepuas Tpyba momxHa OprTh rnogoGpana It0 ANHMHE TaKUM 06pasoM,
yToOpl 3aMKOBO€  COeAHMHEHHE  HaXOJUJIOCh BBHIIUE  IUIAIIEK IpeBEHTOpa H
10JI0KEHHE YCThEBOM TOMOBKM Hagj poTopoM (pacCTOsHHE OT CTONa poTopa)
MIO3BOJISLNC OCYILLUECTRIITS KOHTPOJE H OOCIY)XXHBaHME MaHOMETpa M 3alOpHOIo

KpaHa BbICOKOTO JaBJICHHUA.
(0.1.15  PexuM ucnsiTaHUs W MTPOAOIKUTENBHOCTE CTOSHHAS HHCTPYMEHTA

Ha 3a0oe onpenensercs MHTSHCHUBHOCTHIO IPHUTOKA, YCTOMYHBOCTBIO CTEHOK

CKBaXXUHbLl U yKasbIBaeTcCd B IjiaHe pabor.
10.1.16 B npoitecce wucneiTauns o00pexTa HeoOXOMMMO HENPEPHIBHO

CeOUTh 3a MOJIOKEHHEM YPOBHS OYpOBOIO pacTBOpa B CKBaXXHHE H aKTHBHOCTBIO
NPOSBICHUA I11ACTA,
[IpUTOK ClemyeT mnpexpaTdHTs, ¥ NepexonuTh Ha peructpauuio KB/ winm

CHATh Makep B Ciydyasx:

- MOABJICHUSA HA YCTHE IJIACTOBOTO QIIIOHAA MY XXUIKOCTH NOIABA;

- PE3KOT0 NaJeHNs YPOBHSA PACTBOPa B 3aTPyOHOM [POCTPAHCTBE CKBAXKHHEL,
- YTPO3bl BOZHUKHOBEHHA [IEPENABa PACTBOPA M3 CKBAaXKHHEI;
- TMOBBIUICHUS [AaBJICHUSA HA MAHOMETpPE YCThEBOH I'OJIOBKH.

[Tocne cuatns makepa ¢ Mecta ero ycraHoBk SATIPEIHAETCHA paz6upars
YCTbeBYI0 O0OBA3KY M MNOAHMMATL TPYOBl, T1NOKa HE  IIPOH3OHAET IOAHOE
NpeKpallieHyie BhIXOJA ra3a U3 XHUAKOCTH JOIHBA, INIACTOBOrO QUIIONAA.

TpyOy ¢ ycTeesoil ronopkoi B ¢cOope U ¢ OTKPBITEIM 3aMOPHEIM KPaHOM
clleiyeT YAOXKHTh TakK, 4ToOBl NpH HEOOXOOMMOCTH €€ MOXHO OBlT0 6hICTpO

COEAHHUTH C KOJIOHHOMH Tpy0.
10.1.17 Tlopvem Tpy0 HauuMHalOT HAa NOEepBOH CKOpPOCTH, Jajkee - €O

CKOpPOCTBIO, AHANOTHYHOM CKOPOCTH mojJbeMa XNOJoTa IIPH HENpPepEIBHOM OJIHBE
CKBaKHHEI OYpOBBIM pacTBopoM. [Ipu nogBiieHuH TpyO6 C KHAKOCTHIO NOACOCAUHHTS
TPYOy ¢ yCTheBOH ronoBKo# ¢ ManHboONBAOM. OTKpHITE LHPKYNSIHOHHBIA KiIallaH.
OOpaTHOH  NPOMBIBKOH yA4NWTH XHIAKOCTE mOpHIoKa H3 Tpyd. LlMpkynsumio

NPOJOIHKATh 10 MOJHOIO BhIpaBHUBaHUA AABICHUSA B TPyDaxX ¥ B CKBOKHUHE.
10.1.18 ITpu ganuyuuu B Tpybax Hedtu nmogpreM HUIIT HeoOxoquMO NIPOBOAHTE

c coOmojgeHHeM Mep IO IpenynpexAeHHo noxapa. Han poropoM B mydry
3d@MKOBOI0 COCUHHEHUsT KaXIJOH CBeYd mepen €€ IIOgEMOM HAaBHHYHBAIOT
MpeROXpaHUTENBHYIO NPOOKY, KOTOpas RoJDKHA 6RITE Ha OypoBo#i. Ilpobky cHuMaer
BepXHHH pab®ouHi 11OoCe ITOJHOro OTBOPOTa CBEYH, €CMIH B MPOLECCE €€ OTBOPOTA H
OTCOE€AMHEHMS OTCYTCTBYET BBIXO/I rasa HiM KHUAKOH (asml.

[Tpu mogseme TPyG HEOOXOQMMO HCIIONB30BaTh NNPOTHBOPA3OpHI3rHBATEND,
CMEIBaTh OypoBOM pacTBOp M PpasiUTYI0 HedTh cTpyedt Boasl, paborate B
peCIHpaTOpax WX POTHBOTras3ax.
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10.1.19 Or6op npob u3 Tpyd 4 npoboorbopHHKa, packpeivieHue y3nos UITT

cilegyeT BEIMOJIIHATD ¢ cobimoaeHHeM Mep Oe3011acHOCTH Kak npH pabore ¢ cocyaamu

BRICOKOIO JaBieHMA ¥ HaTMYHM rala.

Ecnxm ucneITaHue CKBaXHHEI IPOBOAHMIIOCHE NOCHE KHUCIOTHON 00paboTku
nnacra, npu pa3bopxke UITT nmomxHE cobmogarbca Mephbl, HCKIIOYAIOUIHE
BO3MOXHOCTh XHMHYECKOrO 0xora paboTraronnx.

Ecnu ra passenovuHoit cksaxudae npd [HPC npuMeHANH paanoaxTHBHbIE
H3TyYaTeld (M30TOIkI, HEUTPOHHBIE H3NYYaTesu), P4 [1epBOM HCHOBITAHHM He0OXo-~
BMMO TIpoON MIAacTOBOH XXHAKOCTH NOABEPIrHYTH NPOBEPKE HA PaiMOaKTHBHOCTE.

10.1.20 B npouecce ucnrrrasua ckBaxunsl SAIIPEHIAETCA:

- IIPHCYTCTBHE HA CKBAXXHHE TOCTOPOHHHX JIMII;

- PEMOHT YCTaHOBJICHHOTO 000pyIOBaHHS;

- OIPOBERCHHUE 3NIEKTPOra30CBaPOYHbIX M APYTHX OrHEBAIX paboT;

- BHIKJIIOUEHHE asurareneii npusoja aebenxu (IBC), snexrponsurareneii.

10.1.21 Ecnu nopu ¥cneiTaHHH [epBOro 06bekTa 6BUTH NONy4YeHB! BHICOKHE
neOuTel HedTH H rasa, DOCNERYIOINHE HCHBITBIBAIOTCS TOABKO C paspelicHUR

BhlIIeCTOAINEH oprarusaumu Hexponois3oparens.
10.1.22 ITocne moamema HIIT no 3aBepilieHHIO HCNMTaHHA OOBEKTa

SAITPEHJAETCA octaBnaTh ckBaXHHY 6e3 cirycka OypHIBHBIX TPyO.

10.1.23 Ilpu cimycke [0NOTa B CKBOXHHY M Ha HNEPBOM IHKIE LIMPKYIALHH
OCJIe 3aBEpPINEHHS HCNEITaHMA HeQTeras’oHaChlIICHHOro IUiacTa Heobxoaumo
IIPHHATSL JOTOJIHUTENbHBIE MEPRl NPEAOCTOPOXKHOCTH BO M3bexaHue NpOgBIeHUS
CKBXHHBI 33 CYET H3BJIEYEHHA ILIACTOBOrO QuIIoMAa U3 HHTEpBajla HCIIBITAHUA.

10.2 IIpenyrnipexaeHne OCHOXHEHHH IPH UCIIHITARHHH CKBAXKUHEL

10.2.1 Hcnrerranue cksaxuuasl HUIIT "ocnoxHenHoe", ecnu Habmronanocs

HECaHKLMOHKMPOBAHHOE OTKJIOHEHHE OT WITATHOTO pexxuMa pabor.

HcneiTanne CKBROXHHE "aBapHRHOE", eCIH BO3HHKIIEE OCI0XHEHHE NPHBENO
K IoNloMKe 000OpYyAOBaHWA HIM HHCTPYMEHTA, IPHXBATY MHCTPYMEHTa B CKBaXXHHE,
HEeKOHTpOIMpYeMOMY GOHTAHHPOBAHUIO CKBAXHHEI M T. II. ¢ MaTepHalbHbLIM
yiiepboM B HEOOXOXUMOCTEIO JOMONHATEABHBIX paboT N0 JIMKBHIAIHH aBapPHH.

10.2.2 C uensio nNpeaynpeXACHUA H CHHXXEHHI KOJHYECTBAa OCNOXHEHHH U
uckaouenus aBapui HEOBXOUMO:

- BBIIOJHATE paboTh! KBaNnHPUUHPOBAHHBIMH HCIIONHHATEIMH,

- cobnoxath TexHuYeckue TpeboBanua no obcyxusanuio UIT;

-~ cOOmOaTh TEXHHYESCKHE YCIOBHA SKCIUTyaTauuud OypoBoro o6opyaoBaHuis

¥ HHCTPYMEHTa;
- BHIMIOAHATH TpeOOBaHMA €IUHBIX TEXHUUECKHX NpaBWwi1 pH OypeHUH U

HCOBITAHHH CKBROKHHBI,
- cobaoaaTs nosoxenua Aavyoro PJ1.
10.2.3 Ina pansero oOHapyXE€HUA OCAOXKHEHHUS NPH UCILITAHHH CKBAKHHEI

HEOBEXOJIMO:
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~ KOHTpPOJHMPOBATh COOTBETCTBHE (QaKTHYECKHX MOKasarelied HHAUKaTopa
BEC2 PacUeTHBIM;
- CIENUTH 3a YPOBHEM pacTBOpa B 3arpyOHOM npocTpaHcTBE, 33 00BLEMOM
pacTBOpa, BBIXOAALLEI'C U3 CKBaXUHLI (TIPU CNYCKE) H JHOJKTOrO B CKBaXHREY (IIpH

NOABEME);
~ KOHTPOAHPOBATh OTCYTCTBHE HIH HATHYME BO3AYyXa U3 MOJOCTH KOROHHBI

Tpyd npu crrycke UITT B HenpiTaHMH IACTa;

- CIIERUTDH 38 aKTHBHOCTBIO MPOABAECHHA CKBaXHHB! B HpOUECCe HCIBITARHSA
110 HHTEHCHBHOCTH BBLOENICHUA BO3AYXa H3 PE3HHOBOIO HINAHT2, HOACOEAHHEHHONO K
BBIKHIY YCTBEBOTO MaHH(OABAA.

10.2.4 Ilpu oTxnoBEeHHH Beca Ha Kproke bonee 50 xH cmycx UTIT cnenyer
IIPONOJKHUTL TIOCHEe CHMXEHHA CKOpocTH OypoBoit nebeaxu. Ecny npH cimycke
CHIDKEHHE Beca (nocaika) yBeNIHYHBAeTCS MM COXpaHAeTCA Ha [POTHKEHHU
20 - 30 M, HHCTpYMEHT HeoOX0aAuMO HOQHATH ¥ NMOBTOPUTE NOATOTOBKY CKBAXKHHEL.

10.2.5 Ilonpem wHHCTIpYMEHTa CiAeXyeT IPOMU3BOAHTE €O CHMKEHHOH
ckopocThiO. Ecnn HabmomaroTcd 3aTSKKU, TO HNEpHOAMYECKH HpOBEpATh Hanuuue
ceoboagHoro xo4a Buus, onyckas UITT Ha HecKoNMbKO METPOB.

IIpn yBenu4eHHH 3aTAXKEK NPHCTYNHUTE K «PACXaXUBAHHIO» MHCTPYMEHTA C
NOMOINBIO THAPaBIMYECKOIro fcca, ycranosnenHoro B kommnonoske WIIT. Ecim
HHCTPYMEHT OKaXeTcs «IpUxBadeH», HeoOXOAHMO HOMuTh TpYOhl, OTKPHITE
IAPKYJNALMONHEIY  KNamaH, BOCCTAHOBHTL LIMPKYNAUMIO M NPOAC/DKHTE
pacXaXuBaHHWEe HHCTpyMeHTa. BbBI3BaTh Macrepa no chnoxHeiM pabotam w
IIPOLOJDKKTE JIMKBUAAUHMIO NPUXBATA IO CIEIHANBHOMY NIaHy.

10.2.6 Canxenue ypoBHA pacTBopa B CkBaxuHe npH cnycke HIIT - npu3nak
BO3HUKHOBEHHA HerepMmeTuuHocTH OypuwibHbIX Tpy®O Hag HIIT mma nornomenus
pacTBOpa. Y TOYHAIOT NPHYHHY, KOHTPOJHPYS BEIXOA BO3ayxa H3 TpyO. B 3aBucH-
MOCTH OT HHTEHCHBHOCTH CHHOKECHHUA YPOBHS pacTBOpa B 3aTpyOHOM HNPOCTPAHCTRE H
pacctoguna MIIT or o6bexTa HCOBITAHHA NPHHHMACTCA pPEUICHHE: NPOAOIKHTE
criyck (ecJH ecTh BO3IMOXHOCTB Heperads ACNPECCHH HAa NAACT H HET Yrpo3bl
npospiedusa CKBaXMHBI) HiH nofudare MIIT u ycTpaHHT: NpHYMBHY OCHOXKHEHUS.
IIpe BO3HHMKHOBEHHH TaKOTO OCJIOXHEHHA B NPOLECCe HCNBITAHUS (MM NIPH NOXbEME
WIIT) - nponomkyTe HCNBITaHHE (ITI0OBEM) C HENPEPLIBHEIM HOJMBOM CKBAKWHEI,

10.2.7 Pe3koe cHuxeHHe YPOBHA B ckBaxkwHe npu ciycke UITT BO3MOXHO B
pe3ynbrate CMATHA (0OpniBa) TPYOH, OTKPHITHS UHPKYJAAIMOHHOIO KialaHa MIH
NpHeMHOro Kianaha ruactoucobitarens (npH nocagxax). Heobxoaumo cnyck HIIT
[IPEKPATUTE, OPUNIOAHATE HHCTPYMEHT Ha 2 - 3 M, HHTEHCHUBHO JAONMBATH CKBKHHY.
Ecnu vepes 2 - 3 MUH ypoBeHb B 3aTPyOHOM IIPOCTPAHCTBE HE BOCCTAHABIMUBACTCA,
NOCTABHTH MHCTPYMEHT B POTOP, COENHHUTH, KONOHHY TpyO ¢ yCTheBOH I'OIOBKOMH,
BOCCTAHOBHTHL IMPKYJALMIO (UIP¥ IIPOABNECHHH CKBRKHMHBR - C 3aKpHITHIM
PEBERTOPOM), BBIPOBHHTH IIapaMeTpel pacTBopa, nogHstes MIIT ana ycrpanemms
NPHYKH OCAOXKHEHUA.

10.2.8 Pe3koe cHuXeHue YyPOBHA B CKBa)KHHE IIPM YCTAHOBKE ITaKepa HiIH B
Ipouecce MHCHbITaHHA oOObekra (Ha mnpuroKe, mnpH perucrpauuun KBJ)
CBUAETENLCTBYET O IIOTEpe IEPMETHIHOCTH nakeposkd. HeoOxomuMmo 3akpuTh
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pabouMii XpaH Ha YCTBEBOH rOJIOBKE, IIPHIIOAHATE HHCTPYMEHT Ha 2 - 3 M,

3akphITh MpueMHsli knanan UITT, cHATH nakep, RONHTE CKBaXHHY M noaHaTs UIIT.

10.2.9 IlpimuuMHaMU pe3KOro CHHXEHUS! YPOBHS B CKBaXMHE NPH CHATHH
nakepa H (W) mpu noxseme MIIT Moryr Obrth 0OpeIB TpY6 (CompoBokaaeTcs
CHIDKEHHMEM BECa Ha KPIOKe) MM CaMOIPOM3BONLHOES OTKPHITHE NUPKYAALHOHHOIO
xnanada. HeobxonumMo 3axpriTe pabo9nit KpaH Ha YCTEEBOM I'OJIOBKE ¥ HHTEHCHBHO
IONHBATE CKBRXHHY. BOCCTAaHOBHTHP UMPKYJIAIHIO (IpH HEOOXOAHMMOCTH - C
3aKPHITRIM IIPEBEHTOPOM, I10[ XaBJIECHHEM), BBIPDOBHATH NapaMeTphl pacTBOpa H
nogaumats UIIT ansg ycTpaHeHus NpUYMH U NOCASACTBHHM OCNOXKHEeHHA (aBapuH).

10.2.10 CaMonpoH3BOJNIBHEIH HEPEIUB  pacTBOpa U3 CKBa)XHHBI
CBUAETEILCTBYET O €€ "IIPOABIICHHH .

IIpu noseirennn neperusa HEOBXOAMMO 3akpriTh NpEeBEHTOP, OLEHHUTH
ronoxeHue Tpy® B CKBaXHHE H TIPHHATL HEOOXONUMBIE MEphl MO YCTPaHEHHIO
[TPOSBIICHUA.

10.2.11 ITpu cnycke UIIT, ecnn Habmonaercs nepeaus xXUAKOCTH U3 TPYO,
clenyeT CHyCK MpeKpaTHTh, IPHNOJHATE HHCTPYMEHT Ha 2 — 3 M, 4YTOOBI BEpHYTH
KJiamnad B UCXOMHOE IOJIOXEHHE, CKBAXHHY JOJNUTEh H NpoaomxuTe cnyck HUITT, He
nonyckas minrensHeIX (6onee 1- 15 c¢) mocagok. Ecnu nepenus He npexparyaercd,
TIPOM3OLIUIO CAMOIIPOM3BONBHOE OTKPHITHE UMPKYNALUHOHHOIO KiariaHa, CMATHE H
() obpeiB TpyOBI (CHIDKaeTcs Bec Ha kpioke). HeobxoxuMo HOMHTH CKBa)KUHY,
[IPUCOETHHHUTE TPYOY C YCTBEBOH IrojIOBKOH, BOCCTAHOBHTH UHPKYJIALMIO, BEIPOBHUTE
napaMeTpsl pactBopa ¥ noausts YIIT.

10.2.12 B npoilecce HchbITaHMs OOBEKTa, €CnM IepenuB U3 Tpyb compo-
BOXKIAETCA NaJieHHEM YPOBHSA B 3aTpyOHOM NPOCTPaHCTBE CKBAXXHUHBI, HEOOXOAMMO
3aNOTHATH CKBAXXHHY PacTBOPOM, 3aKpbITh IpHeMHBIA Kknanadn UIIT, CHATe makep U
noanste UIIT.

Ecnu nepenuB HaOmopaercd TpH CTaOHUNBHOM MNOJIOXKEHUM YPOBHS B
CKBa)kuHe, HeobxonuMo mepeit Ha peructpauuo KB]l, 3akpeite paboumii kpaH
Ha ycree. Ilpu nodBieHHMH JaBicHHMS Ha ycThe (B Tpybax) NepHOAWYECKH
"cTpasnuBarh” ra3. Eciu naBleHue He CHWXKaeTcs, 3aKkpeiTh knanaH WUIIT, crate
nakep H, "pacxakuBas' HHCTPYMEHT, IEPHOAMYECKH 'CTpaBIMBaTh" ras u3 1pyd 10
ITONMHOro najgenus u3bsiTouHoro xapneHud. [logaumars MIIT B O6BIYHOM pexuMe

Trioce MpeKpaileHHd BEIX0Aa rasa u3 Tpyod.

10.2.13 IlepesmB u3 TpyO npH CHATUM nakepa wiuy npd nogseme HITT
COMPOBOXIAETCS NaICHHEM YPOBHS B 3aTPYOHOM INPOCTPAHCTBE CKBAXKHHBI, B 3TOM
city4ae paboThl BHINOJHAIOTCA B COOTBETCTBMH ¢ 11. 10.2.9.

Ecimu ypoBeHb B 3aTpYOHOM IIPOCTPAaHCTBE CKBAXKHHBI CTAOMIIEH, NOIbEM
UITT ocranoBUTH, 00BA3aTh TPyOB! YCTHEBOM IOJIOBKOH M OTBOAMUTH IOCTYNAIOIMA
¢mounx 3a nmpenesst 6ypoBoOH A0 NONHOIO IpeKpallleH s BhIXoxa rasa u3 tpy6. Ilpu
MHTEHCHUBHBIX BBIOpOocax XuAaxkoM a3bl 3akpeiTh paboumit kpaH Ha ycThe H
[IEpHOAHMIECKH BBITYCKATh M3 TpYO ras ¢ MUHMMYMOM XKHIKOCTH, YTOOBI HCKITIOYHUTE

CYIeCTBEHHOE CHIKEHHE HaBJICHHA CTOI0a XKHIKOCTH B Tpybax.
10.2.14 Jmana (L;) nepeMemienus OypuiabHOH KOXOHHBI BHH3 IPH NNaKepOBKE

CKBaXHHBI DY YaCTHYHON «pasrpy3ke» TpyO Ha 3a60e cuuTaeTca HOpMaJbHOMH, eClTy
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YHORNETBOPAET YCIOBUIO
L, < L, +0,5H/1500, (10.2.1)
rae L, - CcyMMapHasa Beld4YyHa OCEBOTO IlepeMelneHHA (CBOOOAHOro X0/1a) Y3/I0B
HUIIT, m;

H - rnybuHa ckBaxxuns! (cnycka HIIT), M.

[TepeMellicHHE KOAOHHBI TpYO IPH CTaHAZAPTHOM pexXHUMe paboT cocTasisier

He Bonee 0,5 M Ha 1500 M rTyOUHEBI CKBOXHHEL
Ecnu QakTHYeCKas «Ipocagka» HHCTpyMeHTa Ly mpeBhlillaeT HOpManbsHyIo L,
UMeeT MECTO aHOMAJIbHaA «IIPOCaKa» UHCTPYMEHTA.

Ecnu Ly - Ly < 1 M, npouecc npogomxaercs. [Ipu nanpHeiimeM ysenuyeHny
«npocanku» Heobxoxumo UIIT npunoanats Ha 3 - 4 M.

IIpu orcyrcTBum 3aTsaxkek Oosiee 60 kH noBTOPUTE ITakepOBKY CKBaXXMHBI,
OOITyCKast aHOMAJIbHYI0 «mpocapxy» 1o 2 M. Eciu npu 3>ToM «IIPOCaaKa
npopoixaercd, Heodxomumo nomuaTh UIIT ¥ NOBTOPUTE NMOATOTOBKY CKBAXKHHBI,
obecrieuus YUCTOTY 32004 UITH NPOYHOCTh HEMEHTHOIO KaMHA.

10.2.15 Hau6onee paclpocTpaHeHHbIE IIPUYMHEI aBapHHAHOTO
¢poHTaHUPOBAHHUS CKBaHHbI npu ucneiTanny WIIT:

-  CHCTEeMaTUYeCKHH HemONMB CckBaXuHbl npu noaeemMe MUIIT wunu

Oe3KOHTPONBHEIM JOJIUB;
- «nopuiHeBaRye» raxkepa Opu noareme HIIT, cyumiecTBeHHO CHHIDXKaIOUlEe

JaBlIeHUe TIOA ITaKEPOM;

- HCHBITAHHE ra30HACBILIEHHOIO I11acTa BBICOKOH NpORYKTHBHOCTH 0e€3
obecrieueHus repMETHYHOCTH pe3b0OBLIX COoeHHEHUH TPYO.

IIpy BO3HHKHOBeHHHM aBApHAHOIO (POHTAHMpPOBaHHS HeoOXOAMMO obecme-
YHTh 6€30MacHOCTh paboTaromMX, POTHBOIIOKAPHYIO 06€30MacHOCTh, HANpPaBUTH
YCHJIMS Ha JIOKIN3ALMI0 QOHTAHUPOBAHUA C TIOCHCAYIOMEN JINKBH AaIHEH.

10.2.16 Ilpu HedterazoBom BBIOpOCE B KOJBLEBOE IPOCTPAHCTBO HEOD-
xoaumo 3axkpelTs MIIT, npunopnas uMHCTpymMeHT. TpyObl yCTaHOBUTE TaK, YTOOEI
3aMKOBOE COEIUHEHHE Haxoaumnock Ha 0,5 M Haj poTOPOM, IIPEBEHTOP 3aKPHITh.

KoHTponupyd paBneHue B CKBaXKHHE, [PHUCOSAMHHMTH YCTBEBYIO TOJOBKY,
3allONHUTE TPYOB! PacTBOpOM, OTKPHITh LUPKYIAUIMOHHBEIM KilanadH. BoccraHoBHTH
OOpaTHYI0 LUPKYIAOMIO, 3alO0JHHTh CKBRXHHY Oojlee TAXENBIM pacTBOPOM H
JTUKBUAUPOBATH NPOABJICHHE,

Ecau nasneHMe B CKBaXKHHE NPH 3aKPHITOM MPEBEHTOpE YBEIHUYHUBAETCH,
HEOOXOQUMO «CTPaBUTB» MAABJCHUE, NEPHOAMYECKH BBIYCKAY ra3oBYIO0 NpoOKy
yepe3 OTBOJI [IPEBEHTOpA.

IIpu BeIOpOCE U3 Tpy6 (YpOBEHE B CKBaXXMHE Ha YCThE) B NIPOLIECCE TOABEMA
UITT reobxoaumo:

- OCTAHOBHUTD PaboThI, BEIKTIOYUTE BCE JBUrAaTEIH;

- YCTaHOBMTDH BepxHee 3aMKOBOE coefuMHeHMe Ha 0,5 - 1 M Hajg poTopoM Y
BBIKJTIOYUTE ABUIaTeNH 10 OKOHYAHUs BRIOpOca HedTH MU rasa,

- MIPHCOSAHHHATE LIMPKYISUUOHHYIO TOJOBKY, 3allOJHHUTL TPYOBI pacTBOPOM,
OTKPHITh LMPKYNAUMOHHBIA XJjanaH, OOpaTHOH UMPKyNslUEH H3BJIECYL IIPUTOK,
BBIPOBHATH [TapaMeTpPh] pacTBOpA.
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ITPUJIOXEHHE A
HoxymenTalis Ha paboThl 0 UCTIBITAHHIO IJTACTOB
[Tpunoxenue A.1

(obs3arenpHoE)
3AABKA
Ha HCHBITAHHE CKBAKHHE N wiomanm, - _.
Heaponons3osaresns

JlaTta HCTnIRITaHus [enp ncrinITanng
1. TexauuecKHe YCNOBEA

1. TN cxBaxAHEI

2. byposas ycTanOBKa (nepeapriKHas YCTAHOBKA)

3. Obcannras KONOHHA MM, TOJIIIHHA CTEHKH
cnymena Barnmybugy M, 3a[EMEHTHPOBaH2a Ha BBICOTY _

i et

4. 3aboi M, HCKYCCTBCRHBIH 3a00H _

M
e M
5. lnamerp oTKpHITOrO CTBONA ) MM

6. CocTosHHE OTKPHITOrO CTBOJIA: HHTCPBATHI cyxenm _
3ape3Kn CTBOJA M, YCTYTIOB M,TI0Cal0K M.
7. CxkpaxmHa 3anonHena: (pacTBOpOM, Bofoil, HeTHI0) ¢ NapaMeTpaMy:

yO.BEC r/cm’, BA3KOCTE Ilac, Bonoornasa cM /30MHUH

e ——

8. KoMnoHOBKa OypunbBOrO HHcrpymcm'a (HK’D (cHH3Y BBEpPX)
YbT MM, M. Bypumsurie tpyorut (HKT):
THI MM, MapKH 6 MM.
THI MM, MapK¥ _ 6 MM.
9. Crataueckuii yposeHb M

10.Bec 6ypunsuoro HECTpYMEHTA NpH OypeHHR T

[1. Xapakrepacruxa 00bEKTa HCIBITAHHS.

1. KeTepsan mcnurranns (neppopaims) M
2. O0sexT npeacTaBicH
3. Kpatroe 3axmouexne N0 aHAMM3Y HUTaMa, 'a3OBOMY KapoTaxKy, lcepny,
FeOQU3HYECKHM HCCIICIOBAHHAM

. et N —

e A e T —— I ——

4, Tlpennonaraenmoe mwiacrosoe nasnesue, Mila_
5. IlpennonaraeMas aKTHBHOCTE NPOABACHBA 00BEKTA

———re—————— - e e R gl - N P——

i—— R o e LSRR el F

il il e

6. Pyxosoaurens pabot

Nrxenep-Texsonor
Havampank PUTC
3afBKy nepenan:

3asBKy ODpUHASLI:
" " 200 r.

[TPUMEYAHUE: Hannrie mo nepBOoMy paznely 3aiBKH NPEACTABAfCT palOHHAs HHMKEHEPHO-
trexHrveckas cayxba (PUTC), no sTopomy - reosioruyeckas crnyxda Hexpononssorarens.
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[Ipuinoxenue A.2
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(o6sa3arenbHoOe)
COI'VIACOBAHO YTBEPXJAIO
I naBHBI# reoJior I'naBHBIA WHXKEHED
Ilpoussonurtens pabot Henponone3oBarend
noom 200 r. " " 200 r.
[ naBHH#H reosuor
HeppononrsoBatens
" " 200 r.
NJAH
paboT 1Mo HCNBITAHUIO TUIACTA sipyca (rOpH30HTA)
B CKBaXHHE IoHagy
— _ Henpornone3osarend

B oTxpbiTOM CTBOJNIE, B KOJIOHHE
TpyOHBIM HCITbITaTeNIeM IJIACTOB THIIA

63



P 153-39.0-062-00

Ilponomxenue npunoxeHnsa A.2

JlanHble 0 CKBAXHUHE

1. /IzaMerp cKBaXXHHBI, KOJIOHHB! B MECTE YCTAHOBKH ITakepa ) ) MM
2. 3aboli ckBaxxaHBI M, HCKYCCTBEHHBIR 32001 - M.
3. Ilapamerpn npoMeiBouHOM XxHaxocTHE o [ TH:
ya.Bec, r/fcM3 o BA3kKOCTh, lac L ~

4. bypunsnuele Tpyost (HKT)_ o — MM _ M
MM _ L - — .M
o I MM L . ! M
MM M

5. cnpityeMuilt FOPA30OHT HAXOAUTCA B HHTEPBAJIE _
¥ IPEACTAaBNEH - -
6. Ilpeanonaraemoe [NaCTOBOE AaB/ERHE, Ml'Ia
7. IlpennionaraeMoe HachIEHHE I11ACTa
8. IlpenmonaraeMad aKkTHBHOCT IjacTa__ L . _
9. IlpentronaraeMoe pa6ovee gasnedue Ha yCThE

- il e, e e o

- . S

akiyel i L gy rk

1. IloaroroBKa CKBAXKUHE]

1. IlpopaoraTe CTrBON CKBaXKHHBI B HHTEpBaaX NOCANOK HNM 3aTHXKEK N0 HOJHOIO HX

yCTpaHEHHA.

2. IlpusecTy napaMeTpr! IPOMBIBOMHON XXHIAKOCTH B CO0TBeTcTBHM ¢ I TH.
3

WmeTs 3anac MpOMbIBOYHOM KUAKOCTH PABHAIH _ o M H
IIMHONIOpOIIKA _T.

3. IlpoBecTr KapoTaxHbIe paﬁo'rm C 00A3aTENbHBIM CHATHEM KaBEPHOTPAMMEI B IIPHBA3KOMH
38008 K BCKPHITOMY pPa3pesy.

4. TIpomers cxBaxkury B oOpeme, ofecmeumBaromeM uuctoTy 3a00s (MO BHIPABHUBAHKS

YBCABHEIX BECOB B TpYOHOM U 3aTpYOHOM IIPOCTPAHCTRE)
5. [TooroToBHTE CTBOJNI CKBAXKUHBI TaK, uYT0OBI OnlIa obecneueHa 6e30MacHOCTh HAXOXICHUSA

WHCTPYMEHTA Ha 3a00¢e B TeUeHAE HE MEHEe _MHH,

6. IIposeprrs 6yposoe 06opynoBaHHE B COOTBETCTBMH ¢ TpeGoBaymaMu Hacrosmero PJI.

7. Ha nepuon wucnuiTaHHs Ha OypoBOM HMETh IIEMEHTHPOBOYHBIN arperar H IOXapHYIO
MalIKHY.

8. OfecrieydTs BO3IMOXHOCTE OOpaTHOU NPOMBIBKE CTRONA CKBAXKHWHEI IIOJ JaBJICHHEM H
HeIpepLIBHEI MOJMHB XHAKOCTH B 3aTPYOHOE HPOCTPAHCTBO B IPOLIECCe HCIILITaHMA,

Byporo#t macTep

['eonor
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[IpopomxeHde MpUIIOXKeHHA A.2
[l HacTpyxTaxk 00 TexHHKE 6e30MacHOCTH

[Tposectn uncTpykrax 6yposoro macrepa, 6yposoil Gparanbl, 3kMIaxeH (eMEHTKPOBOYHOIO
arperaTta ¥ NoxapHoii aBTOMAIMHK O NOPAAKE DpoBeeHus paboT H HX HE30NacCHOCTA.
OTBETCTBEHHLIN 32 IPOBEACHHE RHCTPYKTAXA!

Pyxosonmarens pabor _ N

HauansHUK NapTHH

iy

1V {Iposencnue ucnsiranug

I. Komnionoska HUIIT (cHu3y BBEpx)

Mool

2 Co6paTs xBocToBuK H y3nsi UIIT Tak, 4TOOH yCTaHOBHTH NAKEp B HHTEpBAJiC

—— o N

Wl il e e - — S e S oy S ——

3. YCTaHOBUTS 3a60MHEHR ITYHEP | MM
4. I1pu npomuee TpyO ROJOMN OCTABUTE HE3ANUTHIMH , .M.

Reupeccus MIIa.

5. Ilpu cnycxe UTIT oto6pars npoby MpOMBIBOYHONR XHAKOCTH H3 Xxenobos B KoarvecTse 0,5
AHTpA.

6. O0Bs3aTh BepXHIOK TPYOY B COOTBETCTBHH CO cXeMO# OOBA3KM ycThsl NPH KCHBITAHAH
B UIIT.

—

T e e

7. Harpyskamanpmakep

8. CyMMapHOe BpeMs HaxoxIeHus Ha 3a6oe UTIT

9. Ucrnierrale mpoBeCTH B COOTBETCTBHH ¢ TpeCoBaRMAMH Hactoamero PJI.

10. MakcuManpRast cymMMapHas HATAXKKA IIPH CHATHH [1akepa HE JOJDKHA [PesHIIaTh
10 npoueHTOB Bhitilc Beca HHCTPYMERTa NpH OypeHnH.

11.Ilpu obparnoii npomuiBke otofparh IpoOy MAACTOBOH XUIKOCTH,

el i A ———— W

OtsercTBeHHRI 33 NpoBeaeHHe paSot no pasgeny 1V nnaHa:
Havanbuux naptan

5 " ]

O61uee pyKOROACTBO 3a NIpOBEAeHHE BCeX paboT Bo3naraeTcd Ha

I1nas coctaBun
" " 200 r

Are———

C nmnanoM 03HAKOMJICHBL:

Pyxosogurens pabor
" " 200 r.
bypoBo# macre
" " 200 r.
['eonor _ o
"o 200 r.
HayanbHuK Maprad e e
oo 200 .

el .

6>
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[Ipunoxenue A.3

(ob6g3arennuoe)
AKT
'OTOBHOCTH CKBaXXMHBI N DAomWaEy_ Henpononp3oBarend
K NPOBENCHHIO HCIBITAHMA IUTacTd _ B HHTEpBaIE M.
Kou CKBRXXHWHE]
Hapyxaenk Tomnuua ['nybuna [Tompem
L B OV.aMeTp, MM—‘[ CTEHKH, MM | CIIYCKa, M | LIEMEHTa I
Kornykrop
1-% TeXHBEY. XOJIOKHA 2-81 TEXHUY, KOJIOHHA
Heryuxa
2. OTKpBITHIH CTBOJ: JUAaMETP __ MM, 3a00H _ M

3. Jlxronoro-cTpaturpaduyueckas XapakTepNCTHKA ACTTH THIBAEMOTO TOPH30HTA __

neabil— mhie,

4, chonm BCKDBITHS:

a) nara " " 200 r.
6) nmapaMeTpH IIpOMLIBO‘IHOﬁ KAOKOCTH MPH BCKPBITHH:
yI.BecC r/c.M BI3KOCTh ___Hac., Bogootnava cM/30MuB

5. ITapaMeTphl IPOMEBIBOMHOM UNKOCTH IIPH KCIIBITAHWYM COOTBETCTBYIOT,

He cooTBeTCTBYYOT I TH.
6. CBeacHAA O IpopaboTKe K NPOMBIBKE CTBOJIA CKBAKHUHBI!

7. be3onacroe BpeMs HAXOXIEHHA HCHBITATENS an 3a60e coc'ranmer L MHH
8. F'oToBROCTE OypOBOro 000pyI0BaHHA K HCIIBITAHHIO

i, i o Y - Pl - T - _ L el — N — I o

9. 3anac mpoMEIBOIHOM XKHAKOCTH B 001eMe, v UMeEeTCH
10.I'oTOBHOCTE NIPOTHBOBEIOPOCOBOTO OOOPYAOBaHHSA (GPCBEHTOD, BRIKMIHAIC NHHHY, YCTheBas

00Bs3Ka, LIEMEHTHPOBOYHBINA arperar)

11.T0TOBHOCTE 6ypHJILHBI;{ HK)py6_

lz.ﬂaﬁﬂbfe 06 snexTpomeTprUecknx paborax (oﬁﬂcaﬁne paboT, Hara)

13. 3axymovenue 0 BO3MOXHOCTH NpoBencHus padoT UCHEITATENEM [11aCTOB

kel . e L L e e ol e sl — iy S A Tr . =y

il e e — bl i wililealiie il ailininilien] i il AL i nill-

’ !

AKT COCTaBREH:
" " 200 r.
Unxerep-rexsonor
['eonor
byposoh Macrep
AKXT IpUHSAN:
HagasHUK NapTHH 10 HCOAITAHHIO
" " 200 r.

&
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IIpunoxenne A.4
(oba3aTensHOE)
Musuctepcrso 3uepreTukH Poccriickolt enepaun
AKT
HA MCIIBITAHHE CKBAXXHH UCIIBITATEJIEM IIVIACTOB HA TPYBAX*

" " 200 r.

CkBaxkuHa N _ _Kyer N _____Ilnomans
Kareropus cksakuser HepponnwsoBarema
Tan ucnerrarens Tuo ManoMeTpoB e

1. YcnoBus npuMeHeH s HCIbITaTeNsd (IOAYEPKHYTh): HCIIBITAHKE B Mponecce OypeHus;
HCIBITAHUE NOC/E OKOHYAHNSA OYypeHud; HCNbITaHHe B KOJIOHHE.

TexHONorns HCNBITAHHA: CeeKTHBHAN, MHOTOLMUKIOBAS HHKJIOB);

¢ onopo#: Ha 3aboli, Ha cTeHKH CKBAXXHHEI

Llens ucnerranud: oNpenescHre XapakTepa HaCHIIEHHOCTH MIAcTa, MPOMBILLIEHHONH 3HaYH-
MOCTH IJJacTa, OYHCTKa NIacTa, ONpEeaeIEHHE IEPMETHYHOCTH KOJIOHHEI K 1IEMEHTHOTO KOAbIA.

2. Tun Oyporolt ycTaHOBKH

3. KoHCTpyKIus cKBaXHHEI: 3a60# (MOCT) M; KOHIYKTOp JHAMETPOM MM,
rnyOuHa crycka M; TCXHHYEeCKas KOJIOHHA JHAMETPOM MM,

rnyOuna M, 3alleMeHTHPOBaHa Ha M OT OalliMaKa;
OTKPSITHIA CTBON AHAMETPOM MM, OT ) M 10 _ M.
4. TR TPOMBIBOYHON XKUIKOCTH HATHYUE YTOKETATENCH _
NIPU BCKPLITHH:
3. M*/30 MHE;
NNOTHOCTD r/cM”; BA3KOCTB [Tac, BomOOTHAvYR c MHH;
IIPH UCIIBITAHHH.
3, : M/30
IINTOTHOCTH r/cM”; BA3KOCTE [lac; Bomooraada C cex.
5. UHTepran HCIBITAHNA M,
Tun xonnexropa B HHTEPBANE HCUBITAHMA _ L L
Crpaturpagus_ NHTONOI'MA _

Hara BckpeiTna 6ypenueM (mepdopaiueii) . .
[IposiBieHHe IacTa NP BCKPHITHH (IepeiuB, MOTIOIIEHHE),

rasupoBaHde o _ _ — e
Hara npopenenus I'M1PC Kommnexe F'HPC

i — il ol

IIPOBE/ICH B KHTEpBAJIE _ —
6. Kommonosxka MIIT (Tun, piusa u qauametp 1pyd, scnnrrarend, 311K, ManoMerpa, mITynepa)

L,

i L L ikl

Qakxrnyeckas xomnosopka MOIT__
JnvnHa ¥ rnybuAa ycTaHoBKY QUALTPA _ — S
Tun punetpa _ _ o

7. CoctaB uHcTpyMenta nang UITT

8. Honus xuaxocts vany UITT

- Sl Sl

M, IVIOTHOCTB XXHJAKOCTH _ Tfe

9. Tun nakepa __ - , TNaMeTp _ MM

['ny6buna ycranosku nakepa 1 M a M
10. TemnepaTypa B 30HE YCTAHOBKH Nakepa - %«
11. Duametp ckpakuunl Ha r1yOHHe yCTAaHOBKM Iakepa MM
12. Pacyernas nenpeccus Hamnact (aP) MITa

13. KagecTBO NakepoBKH (repMeTHYHOCTD, npoceganne UTIT, ypoBsers B 3aTpyGne)
14. Harpy3ska u#a nakep, kH

sl A

* AKT 9BIgSeTCA HEOTEMJIEMON HacThIO HCIIBITAHUA
67
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[Ipogonmxenue npunoxeHus A.4
CeeneHus 0 MaHOMETDAX:

Tun, N | MakcuMmanb- 'ryGuna Mecro 3axmouenue o paboTe MAHOMETPOB
YCTAHOBKH, | YCTAHOBKH (mpraHHa 0TKa32 ApHOopoB,

Tpe , M _ Ka4yecTBO 3aIIHCH)
| 3 ¢ 5

1 6. Bec Gypunssoro uactpymenta HKT (B fesieHMaxX no HEOMKATOpY, lleHa ACNCHHR):

nepes NakepoBKoi KH, npu BcnbiTaHuy _____KH,
IIpY CHATHH NaKepa kH, nocne cHsTHY nakepa ____KH.
17. HaTepsanst RocaNok M 3aTskek uacTtpymentanpn CII0_ M
18. Pexxum ucnerranus (IKUKNED):

1 IHKI: DPHTOK MHH, BOCCTAHOB/IICHHE JaBICHUA MHH;

IT maxn: opHTOK MHEH, BOCCTAHOBJIEHHUE JABNICHUSA _MHH;

LI mExsI: nIpETOK MMH, BOCCTAHOBJICHHE JaBJIeHU MHH;

19. XapakTep nposBiIeHNs IIACTA IIPH HCULITAHUY (TTOABAECHAC yponnx nepenus, ras)

IF—

20, Ilponyxuus 13 nacta (410 IOJY4YEHO, B KAKOM KOJHYCCTBE, B KaKHX Tpy6ax)

obu# mpHTOK M, B 'rom YHCJIe pacTBOpa M, buIsTpara_ M
NIaCTOBOM BOIKI M, HepTH__ _ M, rasa M
Ipoayius nox UHPKYIAOHOHRRIM KNanaHoM (4TO IIOMYYeHO, B KAKOM KOJKYECTRE)
To xe B xamepe mpoGooT6OpHMKA o L oM.
21. Bpems cniycka UTIT g
22. Bpems nogbema UITT q
23. O0wee BpeMs HaxoxaeHUd OypoBo# B MCIIBITAHUH .

24. Cocrosanue 31K, ucnerrarens, npubopos - L
CocTogHue HHXHEr0, BEPXHEro NNaKkepa, CKOJIBKO pa3s CIycKasics, HPHFO,IIHOCTL K CAENYIOIEMY
COycky_ - e —— —
235, Onenka o .nnarpamam myﬁmm: MaHOMETPOB TEXHHYECKOH ycnemnocm HCIILITAHUS
(NOAYEPKHYTH):
Hcnerranue TeXxAu4ecky ycnemsoe (yoa4noe) N ~
Hcneiranne TEXHEYECKH YAATHOE ¢ OCNOXKHEHMAME . o
Hcnuranpe TeXHHYECKH HEYAaYHOE ]
Hcnrrranue asaputitoe

26. PexoMenmanuu 06 oqHO3HAYHOCTH HIIH non-ropnou HCIBITAaHHH

i Sl eyl

27. llpensapuTensHele JaHHBIE O THAPOIMHAMHBYECKHX TiapaMeTpax IlacTa:
['BgpocTaTHUECKOE JaBICHAE A0 NOCanKy Haxepa MI1a, nocne cratus nnakepa  Mlla,
INACTOBOE NABJICHHUE MI]a, penpeccus MIIa, x03¢dniresT TPOAYKTHBHOCTH

(baxTrgeckuit) m*/cyT.MIla
HebuT (paxTHuecKknit) M /CYT.
upponpoBOAHOCTE HCOKMTAHHOrO HETEPBAA 10° M/Mlla.c

[Ipencrasutens Heapononssosarend (reosaor) .
byposolt mactep
HayanbHUK DApTHM 0O HCOBITAHWIO )

i H 200 r

il — N e e -y

68



PA 153-39.0-062-00

[Tpnnoxenue A.S

(0bs3aTenpHOE)
MusnucrepcTo 3sepreTiku Poccuiickolt Penepanun
YTBEPXIAIO
I raBusiit reonor IIponssoaurens padot

" " 200 r.
SAKJIIOYEHMUE IO PE3YJABTATAM UCNIBITAHUA AIIT
Hara ucnprtagua " " 200 r.
CxBaxxuna N Kyct N _____ nowams
Kareropus CKBaXKHHBI __ Heaponons3oparens
1. 3aboit ckBauubl (PakT., HCKYCCTB.) M, THaMeTp CKBAXKWHBI MM,
KonoHHa miuHoi M, COYIIIEHA Ha TIYOUHY M, JMaMETP KOJIOHHKE M
2. YcioBHA NposeieHUA THAPOAMHAMHYECKHX HCCIEA0BaHMH _
Ne r_—I/IHTEpBaJI Hobasxu [Tapamerprl POMBIBOYHOH KU AKOCTH
III Hceaeno- | Tun | negpruw | Ilnor- Ba3s- Yo on. Boanoor-
BaHHH, XHMpea- | HOCTB, | KOCTh, | COnmpoTHB- Jaya,
M | | reHToB r/em’ Mac | nenme, OMM | cm’/30Mun

|

[Ipn BCKPHITHH HHTEpBANA

Ilpu ucnurranun

3. YCI0BHS NpUMEHEHHS HCTOLITATENS IUTACTOB: B OTKDBITOM CTBOJE, B KOJIOHHE

Lens rcmbitanus (MOQ4epKHYTE): ONpeNeneHUe XapakTepa HaChlleHHA MIacTa NPOMBIILICHAOHR
3HaYMMOCTH, OYHCTKA I1acTa, OnpeeNe e FePMETHYHOCTH KOTIOHHBl H UEMEHTHOIO KONblia

4. inTepBan ucneiTanng (NakepoBanus) N, |
HHaMeTp nakepa (11aKkepos) _ . e MM
Sd¢extupnE waTepsan o [MPC (B uHTepBae UCHBITAHKA) M
Jinromnorus . . _ e
Bospact THI KOJUICKTOpA
Hata BckpbiTHs GypeHueM (nepdopainuei) e
[Iposisnenue nacra BO BpeMsl BCKPBITHS R

(moriouaii, He NOrAOIIA)

3. 3aanska B OypusisHbIC TPYOBI KONHYIESCTBO pa3 BpeMs
KHIAKOCTH MNOTHOCTHIO r/em ; M., M

6. IIpH RCHILITaHUA B CKBEXKHHY JONHTO JKHAKOCTH: M, IOTHOCTBIO _r/en,

VA.331.CONPOTUBNICHUE OMmMm.
Pacaernan genpeccus Ha 1utact { P) _MIIa npu rpanuenTe AaBjIeHUS _Mila.

7. I epMETHYHOCTH HHCTPYMEHTa
8. XapakTep nposABIeHAS WIACTA IIPE HCIILTAHAH

gy

Coctas xunkoc- | OOneM Ya.om. conpo | TIpoAoxATENb- ITporonxmTens-
™ (RedTh,BOa | MpPHTO- THBJIICHHE, HOCTh IIPHTOKA, HOCTEH BOCCTAHOR-
buabTpaT, raMH. | Ka, OMM MHUH JICHHR ZaBJCHHNA,
pacTBoOp, ras) M MHH
1o [ Mo [Wo| Ta | Mo | O
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[ Ipopomxenue npunoxexHne A.5

9. Agamms macToBoro GmonAa (ra3oBO3XYDIHONR CMECH M XKMIKOCTH)

Xapakrep | Hasnenme, | Imotrocte | Yrnesonmoponss, % JIpyrue KOMIOHEHTH, %0
HKUOKOCTH Mli]a r/em’

1

1 I ]

10. I mapongHaMuyeckas XapaKTeEpHCTHKE I1acta

Harepsan | IlmacroBoe { axTiy. kh/py kh/pigs I1, Qep, Nep >
MCHBITAHUA | [aBiCHWE, | HENpeccUs, | Mxm’cM MKM CM M3fcyT | M3J"Cﬂ |
Pun, Mlla - Mila | Mllac MIlac | _ Mlla

3AKMIOYEHME

1. Acnerranpe npoBeACHO Ka4ECTBEHHO {OLEHKA JOCTOBEPHOCTH H OHHO3ZHAYHOCTH MTOJIYUYESHHBIX
AaHHBIX) _

OTnoXeHHns B MHTEpPBANE

M 110 JAHHBIM UCHBITAHHA XapaKTePH3YIOTCH

.

(ZaeTcd KpaTKas XapakTepUCTHKA KOJINEKTOPCKUX CBOMCTB, XapaKTepa HACchIIEHUS M OTHAYH,

COCTOSHHA NPUCKBAKUHHOK 30HBI WA ITPOOYXTUBHBIX NJIACTOR, MPOMBILLICHHON LIEHHOCTH

o

00BeKTa, peKOMEHAAUKHE IO HANIPaBACHHUIO NalbHeHIunX paboT, yka3aTh HanHUHe AHQOpMALIAN

ol -

00 uHTepBane HcnerTanus o ganabiM [VIPC, razoBoMy xapoTaxy, reoIOrHYeCKEM

RabMoO1eHHIM)

L

I'paduxy uimenenus gapnenus npu npoeenenun UIIT npunaraiorcs.

2. HcneiTanye HeKauyecTBEHHOE

(yxasaTh Hp—;‘IHHLI)

Crapumit uHikeHep-TeOPH3HK
(uHTEpIIPETATOD)

_200 r.
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p 1 - OypunpHbIe TPYOHI,

Tunosrie KOMIIOHOBKH 11 KCTIBITAHMA O0BEKTOB
C puMeHerueM KoMinekca MHAI ™

2 - WAPKYIALMOHHBIN KIlanaH,
3 - 1-1 cBeua OypunbHEIX TPYO,
4 - NepexoHyK,
S - naTpybOK NOATOHHEIM,
6 - MaHoMeTp,
7 - mTyuep rugpaBIHUYEeCKU,
8 - UCNBITATENb IIACTOB,
9 - yCTpOHCTBO /IS BpalleHus,
10 - npoSoorGopHHUK,
11 - scc,
12 - naxep,
13 - punsTp,
14 - nepexOnHUK NEBEIi,
" 15 - XBOCTOBUK,
16 - xnanaH 3arOpHbIH,
17 - 3aMox 6e30onacHbiH,
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19

2 18 - pacnpenenuTensHOE YCTPOHCTBO,
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19 - ypaBHHTENIBHOE YCTPOHCTBO,
20 - nepeBOAHUK I IPHOOPOB.
o B Bapunanrtax V u 1V cnenyer Benosis3osath
nakepsl, GHIBTPE], JEBBIC EPEBOJHHKU U

f: IePeBONHHUK Ui IPHOOPOB TONBKO JHAMETPOM

& 146 MM.

&
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L1TJ MISOHOLINO)]
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(sonakrononad)

Z'q SMHINKOIAJ] ]

Tunorple koMOoHOBKK KNIN3-146

c onopoii (I, I1, III) u 6e3 onopw (IV, V)

Ha 3260 CKBaOXHHBL:
] - bammax,
2 - 3aMOK 6e30MnacHbIH,
3 - 3IIKM2-146,
4 - UTIM 1-146,
5 - xnanan KL1K-146,
6 - naTpy6bOK NMOArOHHBIH,
7 - nakep T1LIPO,
8 - naxep JILIP,
9 - npoGooTOOPHNK,
10 - pa3nBHOXKHOM MEXaHU3M,
11 - ypaBHHTENBEHOE YCTPOHCTBO,
12 - punsTp KOMOHHHPOBAHHKIA,
13 - sxops,
14 - acc ruapaBnuyecKuii,
15 - 6ypunsHbie TPYOHI,
16 - 3arnymka,
17 - 1po600TOOPHUK-HAKOTTHTEND.

00-790-0'6¢-£51



[Ipunoxenue b.3 PJ1 153-39.0-62-00
(pexoMeRIyeMoe)

KoMITOHOBKA JU14 CeJIEKTHBHOIO HCIILITAHUA IIJIACTOB C IIPUMEHEHHEM
obopynosaans YCHTI-146 n quarpaMma HCIIEITAHHUA 00BEKTOB

1- 6ypunsHeie TpyOLI;

2- UAPKYASIMOHHBIN KJIanaH;

3- OypuneHeie TpyOR! 1 - 3 cBeun;

4- obopynoBanne YCUII-146/168M;
5- fCC rUApaRINYECKuH;

6- 6e3onacHLIi 3aMOK;

/- nakep;

8- pHIBTP;

9- nakep;

10- axops.
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Vi

KoMITOHOBKH HCIIBITaTENLHOIO 000PY10BaHHS
Ha TpyOax JiIs HCCHeAOBaHuA IUIAaCTOR B
0DCaXXeHHBIX CKBa)XHHAaX:

1 - aneratop;

2 - rOAOBKA YCThHEBAS,

3 - canbHHK;

4 « HKT;

5 - obcanHas KOJIOHHA;

6 - CAMBHOW HAM LIMPKYAAUHOHHBIN KiallaH,

7 - KjanaH 3aJ1HMBOYHBIN;

8, 13, 15 - HKT ¢ manomeTpamu as

perucTpaLyy H3IMEHEeHN IaBlieHu;

O - ucnbrrarens riacros (MUI);

10 - npoboorbopHuK;

11 - naxep;

12 - sskOpB;

14 - puabTD;

16 - xianaH ypaBHHTENbHbIH,
106 -uccnenyemsiit miact; I1od - orceveHHbIN MNACT;
M5 - maHOMeTD AN perHcTpauyy NaBICHUS
BHYTpu TpyO Hagy UI1;
M4 - MaHOMETD Iyt perucTpaui JaBNeHus B
3aTpYOHOM IIpOCTPaHCTBE,
M3, M2 - MaHOMeTp5I U1 perucTpaliy AaBicHUuS
BHE MOTOKAa IJIACTOBOU XUAKOCTH H B 30HE
ucciiefyeMoro odnexra;

M1 - MaHOMETD JiId pErUCcTpaliMK AaBACcHMS B 30HE
OTCEHEHHOI0 TUIACTA.

(90WIATHINON )
b q SHHOXOLHA] |

00-290-0'6£-£S1 I'd



PJI 153-39.0-062-00

[Ipunoxenne b.5 CeleKTUBHOE MOHHTEPBANBHOE HCCIEOBAHUE
(pexoMerayemac) 0OBEKTOB CHM3Y-BBEpX M AMarpaMMsl JaBiie-
14 _ Hu#l, 3anMMCaHHBIX MaHOMETpaMH, YCTaHOB-
13 " NIEHHEIMY B Pa3HAIX MECTAX KOMIUIEKCA:
12 N 1 - HKT;
1] Ii! 2, 4 - IeMEHTHOE KOJbLIO;
E_'_gi _5 M4 3. skops;
10 ?.”l} 5, 8 - maxep;
i nl’g 6 - Kiarnay ypaBHUTEIhHBIH;
9 . : Ms 7 - buabTp;
3 E._i_'_ . 9 - npo6ooTOOPHUK ABYXKaMEPHKIH;
, %“% 10 - BHCIIBITATE)IB THIACTOB;
;“!ﬂt&;w 11 - ycrpoiicTBO g 3aMepa NaBICHHA B
1 = ! .— Eg 3aTpyOHOM IIPOCTPAHCTBE;
6 § oy i’g 12 - cIMBHOM KJIallaH;
5 : 13 - HKT po ycTeg;
4 14 - ofcajHas KONOHHA,
3 1, I'T- 060beKTh HCIIBITAHUA,
: Ml M1, M2, M3, M4, M5 — MaHoMeTpbI

a-6-B-I'~ FepMETUHHOCTL KOJIIOHHB! TpYO;
L a-¢ — HErepMeTHYHOCTh KOJOHHBI,

T B-J ~ HErepMETHYHOCT T1aKepa;

K-3-1 — HETEPMETHYHOCTD LIeMEeHT-
HOr'o KOnplla, 3yMInaga.
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PA 153-39.0-062-00
[Tpunoxenue B.6
(uadopManronROe)

JlmarpamMmel qasnedust rirybusnoro Manomerpa UITT B nportecce
MCCIIEIOBAHKSA ¥ OYHCTKH IUIACTa FHAPOYAapaMH

P. MIla 180-240 ¢
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PR 153-39.0-062-00
Ilpunoxenue B

(0bg3aTensHoOe)
JlaBneHue, COOTBETCTBYIOLIEE NIPEAEIY TEKYHECTH,
s OypUnsHEX Tpy6
s | =z|. [
2 = | 8 Ilasnenue, MITa, nns Tpy6
=3 | 5 g E | ¢ BLICAXEHHLIMA BHYTDPh KORIAMY H
iz E = Blaz HABUHYEHHEIMH 3aMKAMH
4 § E. ' ao | B ,
> E o =
IR
= =
60 60,3 7 76,5 101,0 110,0 129.0 149,0
9 100,0 130,0 148,0 168,0 193,5
73 73,0 6
7 60,5 78,0 83,5 99,5 114,0
8
9 80,0 104,0 115,5 135,5 155,0
11 100,0 129,5 147,0 174,5 200,5
89 89.0 6
7 46,5 60,0 65,5 75,5 85,5
3
9 63,5 82,5 91,0 106,5 121,35
11 79,5 104,35 115,0 135,5 155,5
102 101,6 7 38,5 49,0 53,0 61,0 67,5
8 46,0 59,5 65,0 75,0 84,5
9 54,0 69,5 76,5 88,5 100,5
10 60,5 79,0 86,3 102,0 116,0
114 1143 7 33,0 41,0 44,0 50,0 54.5
8 40,0 51,0 55,0 63,5 70,5
9 46,5 60,0 63,5 76,0 86,0
10 53.0 69,0 75,5 88,0 100,0
11 60,0 78,0 85.5 100,0 113,5
127  127,0 7 28.0 34,0 36,5 40,5 44,0
8 34,0 43,0 48,5 32,5 58
9 40,0 31,5 56,0 68,5 71,5
10 50,0 59,5 66,0 74,5 78,5
140 1397 8 29,5 36,5 40,0 44,0 47,5
9 33,0 44.0 48,0 54,5 60,0
10 41,0 32,5 57,0 65,0 73,0
11 46,5 60,0 63,0 75,0 85,0
146 {46,0 8
g9
i0
i1
168  168,3 9 31,0 34,5 36,3 40,0 42,5
10 31,5 39,5 42,0 47,5 51,5

17
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IIponomxeHue nprnoxenus B

:
S
3
>

AUAMETP TpyOni, MM

73

89

102

114

127

140

146

168

78

Ilasnenue, Mlla, nns tpy6

¢ BRICRKEHHBIMH HADPYKY KOHUAMH U

HaBHHYCHHBIMH 3aMKaAMH

g
5
§ 3
=
= A
7 76,5
9 100,0
73,0 6
7 60,5
8
9 80,0
11 100,0
89,0 6
7 46,5
8
9 63,5
11 79.5
101.6 7
8 46,0
9 54.0
10 54.0
114.3 7
8 40,0
9 46,5
10 53.0
11 60,0
127,0 7
8
9
10
139,7 8 29,5
9 35,0
10
11 46,5
146,0 8
9
10
11
168.3 9
10

K 1 E

101,0

130,0
78,0

104,0
129,5

60,0

82,5
104,5

59,5
69,5
69,5

51,0
60,0
69,0
78,0

36,5
44,0

60,0

110,0
148.0

85,5

115,5
147,6

65,5

91.0
115,06

65,0
76,5
76.5

55,0
65,5
75,3
85.5

40,0
48,0

65,0

— ]
i M
129.0 1490
168,0 193,5
99,5 114,0
135,5 155.0
174,5 2060,5
75,5 85,5
106,5 121,5
135,5 155.5
75,0 84.5
88,5 100,5
88,5 100,5
63,5 70,5
76,0 86.0
88,0 100,0
100,0 113,5
44.0 475
54,5 60,0
75,0 85.0



[IponomxeHue npuinoxenus B
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= = -
= = | g Harnenue, MIla, q1ns Tpy6
22153 § ¢ IPKBAPEHHEBIMHE (10 BHICAKECHHOK 4acTH
E E: % '“é': < 3 OYpHIILHBIMA 3aMKaMH
SEIEE |
T 3|73 8 |
= = i K E J1 M
60 60,3 7
9
73 73,0 6 44,5 58,0 63,0 73,0 83,0
7 60,5 78,0 85,5 99,5 114,0
8
9
11
89 89,0 6 34,5 44.0 47,5 54,5 60,5
7 46,5 60,0 65,5 75,5 85,5
8 50,0 65,0 70,5 83,0 94,0
9
11
102 101,6 7
8
9
10
114  114,3 7 33,0 41,0 44,0 50,0 54,5
8 40,0 51,0 35,0 63,5 70,5
9 46,5 60,0 65,5 76,0 86,0
10 33.0 69,0 75,5 38,0 100,0
11
127  127,0 7 28,0 34,0 36,5 40,5 44,0
8 34,0 43,0 48,5 52,5 58
9 40,0 51,5 56,0 68,5 71,5
10 50,0 59,5 66,0 74,5 78,5
140  139,7 8
9
10
11
146  146,0 8 27,5 34,0 36,0 40,0 43,5
9 33,0 41,5 45,0 50,5 56,0
10 38,5 49,0 53,0 60,5 67,5
11 43,5 53,0 59,0 70,5 79,5
168  168.3 9
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[Ipanoxenue I'

(obs3aTensHOe)

89

102

114

127

140

146

168

80

il ™

Kpuryeckne CXKUMAKOIHE Harpy3Ky Ha XBOCTOBHK

_—_ —

Harpysxn, kH, npy auamerpe (MM) CKBaXXHUH

29.4
37,6
43,5
33,7
64,0
61,0
76,7
91,0

27,5
33,3
41,4
51,4
61,0
59,4
74,6
89,0
82,0
91,0
100,0

——

m 135 | 145 | 190 | 214 | 234

85,4

95,5

105,0
115,0
88.0

100,0
112,0
127,0
114,0
129.0
158,0
123,0
137.0
151,0
165,0
160,0
177,0

M

* | 269 | 295
796 - :
91,0 - -
99,0 - .
108,0 - :
84,5 81,0 77,5
96,0 92,5 88,7
108,0 104,0 98,0
118,0 114,0 109,0
108,0 105,0 101,0
124,0 121,0 1140
151,0 148,5 144,5
119,0 1150 112,0
132,5 129,0 125,0
146,5 142,0 1380
160,0 155,5 150,5
157,0 153,5
173,5 170,0
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Ipunoxenue [

(pekoMeHgyEMOEC)
Haunbonee sepostHas uHTepnperauus rnpob

Xapalcr-epnc'mxa Kpurephn HHTEpNpETalHH
o100 OH npobul |

Yucraa Hedts B  murepsane  HMeercs  mnact  (TUTacTHI),
COACPKAIMA ITOABHIKHYIO HEQTH, IIIaCT BCKphiBagcd
B PaBHOBECHBIX YCHOBHUSX

HedT1s ¢ nnacToBoi B uWHTepBane HCHBITAHHA KPOME HEQTEHOCHOIO
BOJ0H B BHJIE IIacTa BCKPhIT BOJOHOCHBIH ILNACT MY MpOIUIACTOK C
3MYJIECHH HITH B [IOACLIBEHHOH BOLOH

CBOOOJHOM

COCTOSHHH

Hed1re ¢ 6ypoBsim B uHTepBane HUCMOBITAHHS HMEETCH HEePTEHOCHHIH
PacTBOPOM HIIH [LU1aCT, HO NpH BCKPHITHH IIPOMBIBOYHAA XHMAKOCTH
wILTPaTOM IPOHMKNA B IpH3aboiiHyI0 30HY Mi1acTa.

[lakep ©Oblm ycTaHOBNEH Ha  3HAYHTENBHOM
pacCTOAHHH OT KPOBJIH II1aCTa.
Heg1s ¢ 60nsiuum B HHTepBaje HCNBITAHHA HMEETCA HEPTEHOCHBIN

CoAepKaHUueM rasa IacT ¢ OOMBIIHM COACPNAHUEM Ias3a.
HcusiTanne nposefeHo npu 60nbIo#i AeNpecCchl, B

xamepe npobooTOOpHUKA OKa3aNach ra30XHAKOCTHAA
CMECh.

Herepmetnuen npoboorbopumk, npoba Hedru
BRITEKJIA UYEpe3 HIDKHUM xianaH, ras BRIAEHWICA H3
He(@TH.

K HHTEpBaTY HCHBITaHHSA IprOOImIEH

ra30HACHIILICHHANA MHTEPBa.
[IpoGooTbopHUK YyCTAaHOBNEH HAa 3HAYHTENHBHOM

yIAaneHuH OT HHTEPBaia UCIIBITaHUA
B ocHoBHOM ra3 B wunrepBane WUCNEITAaHHA HMECTCS TIa3’OHOCHBIH

I1IacT.
Jtg OKOHYATEABRHOI0 3aKMOY€Hud HeoOXOaHMEI

HaHHbIe 00 YTNIEBOAOPOAHOM COCTaBe rasa

Heznauntensnoe B wupHTepBane HCOBITAaHHS UMEETCH INAacT ¢
KOMHYECTBO (¥ ocTaTOoYHOM HedTHIO, KOTOpas NOCTYNMAa B TpyOsl
IINeHKka) HedpTH W NpH MAKCHMANbHON ACTIPECCHH.

[UTacTOBag BOZA B ucneiTyeMOM  HMHTEpBane HaxOAUTCA  ILIACT

(mpoIUIACTOK) C BBICOKOBAIKON HEPTHIO
IIpoHHIIaeMOCTE BOAOHOCHOIO IIACTa 3HAYHTEILHO

BbIllle ITPOHMIACMOCTH HEQTEeHOCHOro Iacra. Jns
OKOHYATE/bHOrO 3aKNIQYEHHUS HCOBITAHHE CIEeayeT

ITIOBTOPHUTH B CCICKTHBHOM DCKHMC.
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IIponorokenue npuioxenus I

l XapaKTepHCTHKAE

orobpaHHOH NpodHl |

.

Kputepun HHTEpIIpETALHH

__

IItacrosas Boaa (6e3 B uHTepBaie UCHLITAHMA UMEETCS BOJOHOCHEIH MNAacT

NPH3HAKOB He(PTH)

IInacroBsas BOAa,
6ypoBoii pacTBOp,
¢uneTPaT B CMECH C
OypOBSIM pacTBOPOM
(6e3 npu3HaKoB
HedTH)

Bypogoii pacTsop

3a 1 gac OTKpHITOrO
epuoja B TpyOH! 110-
cTymno menee 0,1 M°
CKBa)XXHHHOM XHIKOC-
TH C TIpA3HAKaMH
ocTaTouHoil HedTH,
ILIacTOBOY BOABI

(B npobe BricOKOE
conepxanue H300y-
TaHa H H3OMEHTAHA)

82

TlogreepxaeHMEM ATOro BBHIBOJA MOIYT CJYXHTH
pe3yabTaThl aHalu3a rasa, H3RJIE€YEHHOTO U3 BOIHI.

B uHTEpPBaIe  MCINBITAHHE  HMEETCA  TOJBKO
BOOOHOCHBIM IINacT. YIJIE€BOAOPONHEIM COCTAB
H3BJIEYEHHOTO raza  JOJIKEH CIYXHUTh

DONONHUTEILHBIM KPUTEPHEM.
KpuTepneM, NO3BOJNSIOIUHM CYAHTH O BO3MOXXHOH
HaCHILIEHHOCTH [acTa, SIBJINETCS COCTaB
PACTBOPEHHOIO ra3a, XAPaKTepHbIA id THIMYHBIX
rasoB, MIacTOBO Boawl Hn¥ HedTH. Hcenprradue
PEKOMEHIYETCS MOBTOPUTh B CEIEKTHBHOM DeXHMe
npu 6osiee JIMTENTRHOM BRI30BE IPHUTOKA.
Ob6beM  H3BAEYEeHHONH H3  Ilacra  XHIKOCTH
HeqocTaToueH IUIA OLIEHKH XapakTepa HaCBIILEHHOCTH

I11acTa.
OOBexT HCHOLITAHMS HE COUEPKHT KOJIEKTOPOB

NPOMBIILIEHHOH HNPONYKHMH - NPAKTHYECKH «CyXOH»

o0BexT.
Ind OKOHYATENBHOIO 3aKMIOUEHHA IIPHBJICKAIOTCH
OaHHBIE IIPOMEICIIOBO- NreOMH3INYECKHX HCCIIENOBAHUM,

KEpHOBELIN MaTepual.
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IIpunoxenue E
(0BA3aTCIIRHOC)

OBPABOTKA NAHHBIX UCIIBITAHHA IUVIACTA

O6paboTka JaHHBIX HCIIBITAHUS IIACTA BKIIIOYAET:
- OIpelelleHHe XapaKTrepa HACBILEHHA Ha OCHOBE aHalpu3a

rjryOUHHEIX Ipob NPOAYKLMM NPUTOKA;

- OLIEHKY Ka4ecTBa TEXHOJNOMHYECKHX Onepaluil no JAuarpamMmam
H3MEHEHUS JaBNEHHA ITPKH MCIBITAHUY I11acTa;

- 0ob6paborky puarpaMM  ZaBlieHHS C  LEAb0  OnpefeNcHMSA
TUIPOAYHAMAYECKMX NapaMeTpOB IIacTa.

Brixonnoit nokyMmenranueii B pesyasTare o6paboTku JaHHBIX HCIBITAHKA
ABIACTCS  OKOHYaTeNbHOE 3aKOYECHHE 10 HCNBITaHHOMY O0OBexTy ¢
peKoOMeHpanuel o JanbHedmx padorax 1o yrnyONeHHMIO HMOH IKCIUTyaTalHH
CKBaKUHBI.

1.1 TunoBele fUarpaMMbl CKBaXMHHBIX MAHOMETPOB

1.1.1 OueHky KayecTBa TEXHONOrMYECKHX Onepaliyif HCNBITaHUA IUIacTa
MpOBOAAT [0 JHarpaMMaM HW3MEHCHHA JaBlIeHMA INMTYOMHHBIX MaHOMETpPOB,
YCTaHOBJEHHBIX B Npubopnsrx natpybkax xomnonosxy UITT (pucynox 1.1.1):

M; - noad HUXHHM NaKepoM B I1aTPyOKe ¢ OTBEPCTHEM B NEPEBOAHUKE

pH CENEKTUBHOM HCIILITAHUH;
M - mox ¢QuneTpoM B IMepeBOAHUKE C NEPErOPOAKOH BHE NMOTOKA

IacTOBOro GIXONIAE;

M - B puIbTPE B IOTOKE ILIACTOBOIO DAIOHNA;

M,y - B TpyOax MeX Iy 3allOpHBIM H UHPKYAALHOHHBIM KiIallaHAMH;

My - B TpyOax Bellle HHPKYIAUHOHHOIO KIaraHa.

Juarpamma maHoMeTpa M| Mo03BOMAET KOHTPONHPOBATE CYCKO-IIOABEM
HHCTPYMEHTA (TEeXHOIOrHYeCKHe OCTAaHOBKH, HHTEpPBANkl CY)KEHHS CTBOJA H Ap.),
HaKePOBKY HMXHErO naxepa (ROCTATOYHA JIH OCeBaf Harpyska), MOrjOUICHHE B
mnacTax IoJ HWKHHM IAKEpOM B NPOLECCE HCHBITAHUA NPH CEIECKTHBHOM
pa3o00ieHun 0OBEKTOB.

Ilo gmarpamMme wMaHOMeTpa M; KOHTPOJHPYIOT T'HAPOAMHAMHYECKOE
IaBJCHUE B CKBAKUHE, (akxTudeckoe 3a00NHOe AaBlNeHHe B MOMEHT OTKDLITHHA
BIIYCKHOTO KiarlaHa HCHBITATENS H €r0 M3MEHECHHE NO HHKJIaM HCIHLITaHWA.
HuarpamMma 3Toro MaHoMeTpa paciuv@poBbIBaeTcs AN YCTAaHOBJICHHS XapakTepa
U3MEHeHHs 3a00NHOro JaBiICHHA B IpoLEecce UCHBLITAHWA H pacdeéTa OCHOBHBIX
NapaMeTPOB I1acTa.

ManoMmeTp My duxcupyer rufpocTaTHYEcKOe  JaBJ€HHE B KOHIE
CrycKa, AaBiieHue B QUALTPE ITocne OTKphITUA Kianana VT B oTKpbITHIC H
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Ilpogomxenne npuioxenns E
3aKPBITHIC NepHOAB HCIBITAHUA. JHaYeHHA 3a00HHOro JaBiieHus 1O MaHOMETPY
My HEXE COOTBETCTBYIOIIMX IIOKA3aHHH 110 ManoMeTpy My Ha BemwauHy
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Pucynox 1.1.1 Tunosas cxema komnosoBkE T u o6pasusr anarpamMm naMeHeHus
NaBleHUs NpH CeIEKTUBHOM UCHEBITARKHH ITPOHHIAEMOro IacTa:

T.3 - BpeMa IpHTOKA (OTKDBITOTO NEpHoj2 ) 1, 2, 3 1MKIIOB UCIIBITAHMS,

t1.3 - BpEMs BOCCTAHOBIICHHS NaBNeHH (3aKPEITOrO nepuoaa) 1, 2, 3 HMKI0B UCHLITAHUS
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Ipogomxenue npunoxeHus E

HNaBIEHUA, pacXOZYeMOro Ha IpeofiolleHHe TpeHHs Q¢UuoHAa B LIENAX
(oTRepcTHsx) GuiabTpa. IloTepm pamrneHMss Ha TPEHHE TEM BRIIE, YeM
HHTEHCHBHEE NIPHTOK XHIKOCTH U3 HCCIeAYyEMOTO NIacTa.

Ilo npnarpamme Manomerpa My KOHTpPOIMPYeTCS IepMETHYHOCTH
xnanadsex cucteM WMITT npu cnycko-nogbeMHEBIX OlNepallHaX H B IIpoliecce
HCITLITAHHA 1tacTa (AaRACHHS B OTKPEITHIE H 3aKPRITHIE MEPHOMBI).

Manomerp My puKCHpYeT repMeTHIHOCTh TPYD IpH CITycKe, H3MEHEHHE
AaBieHus B TpyOax B IpoLecce IMPUTOKA IJIACTOBOMN XUAKOCTH, I'EPMETHYHOCTH
3arI0pHOro xjanaga npu peructpauun KB/,

1.1.2 s OIpeJesIeHHs TapaMeTPoOB IUtacTa JONMKHBI  OBITH
3aperuCTPUPOBAaNb] KAYeCTBEHHRIE JUarpaMMEl H3MeHeHus 3a00HHOrO JaBjieHUA
My n pasnenus B Tpybax Mpy. B ykasanHeix Mecrax xoMnoHoBkH HIIT Bo
u3be>xanMe  HEnpeABHAEHHONO  OTKA3a  YCTAHABIMBAOT  AYOMHpYylOilHe
MaHoMeTpel. C [eNnsio yBeJHYEHMS HNPOJOHKUTENBHOCTH XOAa JACOBBIX
MEXAHH3MOB B CKBRXHHHBIX MaHOMETpax <CTaBaAT ruaposkiovareny (MI'N)
WIH CMEHHEIE PEAYKTOPH A1A H3MeHeHud MacTaba sanucn (MI'H2).

Hmxe JaBo pasbicHeHHe OCHOBHBIX JNIEMEHTOB CTAaHIAPTHOHM
AMarpaMMbl, 3aQHKCHPOBAHHOM B mpolecce CIycka, HMCNBITAHHA IUIAcTa M

noasema UITT.
1.1.3 Coyck ¥ nmogvem xommorHoBkH MIIT duxcupyercs ManoMmeTrpaMm

M, My, M;, coobmarommmMucs co ckBaxusoif. B SonbumucTse ciy4aes, xorana
MaHOMETpbl 00NaJal0T YyBCTBHTEIBHOCTHIO HE HH)KE NACHOpPTHOMH, CHOYyCK H

MOABEM HHCTPYMEHT2 (HKCHPYETCH, KaK NOKa3aHO Ha pucyHke 1.1.1. Pesxoe
yBENHUYEHHE MHAPOAMHAMUYECKOrO AaBNeHHs HHXE nakepa 11pu asHxennu UITT
BHH3 BO3HMKaeT B pe3yJbTaTe TOro, YTO XHAKOCThP He YCNEBaeT HpOXOAMTH
yepe3 YPaBHUTEILHEIC OTBEPCTUA UCHBITATENA M 10 KOJIBLUEBOMY 3a30py MeEXIY
CKB&XHHOH M NakepoM. B MOMEHT HaBHHYHBAHUS OYEpeNHON CBEYH I'UAPO-
AMHAMHYIECKOE AaBjieHde MOJA W Haj nakepoM BeipaBHMBaercs 33 0,5 - 1 MuA.
O4eBuAHO, 4eM aydlle NOArOTORIEH CTBOJ CKBAXHHBI ILd HCHOBITAHUA H
MEHbIlIe AUAMETP raKkepa, TeM ObICTpee NPOU30HAET BHIpaBHUBAHME AABJICHMH
Ha[ H 1104 TTaKepoM.

Ilocne criycka 3anNaHAPOBAHHOM HANUHBI HMHCTPYMEHT2Z MIPOBOAHTCH
0bBIYHO ero 3anonHeHHe (yyactok 1 — 2 na pucyske 1.1.1) ¢ uensro cHWDKeHNS
AENPECCHH Ha fu1acT, obecrieyenus 3anucy MaHoMmerpa My ¢ MOMEHTa OTKPRITHS
BIIYCKHOTO KJallaHa, a Takke INA HPeAOTBPAalIeHHs CMSTHA KONOHHHI TpY®.

ManowmeTtpst My, My M| nip 3TOM peracTpupyroT NOCTOSHHOE NaBIICHHE.
ManoMeTpst My B My HaunHaOT QUKCHpPOBaHME NaBICHHA C MOMCHTA,

KOrja AaBleHHE NPEBBICHT Tak Ha3kIBaeMyl0 TOYKY cTparmsaHug. MasoMerpaMu
Mm, My u M; perucrpupyercs JAanbHEHIIMH CIIycK HHCTPYMEHTa, &
MaHoMeTpaMy My ¥ Myy - nocrosHHoe AaBneHue ( y9acTok 2 - 3). OcTaHOBOK
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JUIS YAaCTHYHOTO 3amojiHeHHd TpyO Haj HcIbITaresieM MOXeT ObITh HEeCKOJBKO.
[Tocire cmycka HHCTpYMEHTa N0 [TyOHMHBI YCTaHOBKH Makepa MaHOMETphl My,
My u1 M; ¢ukcupyior ruapocratHdeckoe jaasineHue. Ilo BpeMeHH 310
COOTBETCTBYET MPpOBeZeHHsO paboT, CBA3aHHEBIX C IIOATOTOBKON K NaKepOBKE.
1.1.4 B MoMeHT mNakepOBKH YacTO (PHKCHPYETCS pPE3K0Oe YBEIHYEHHE
3a00HHOIrO0 JaBNeHNUs, H €C/IM HE yaeTCs 3al1aKepoBaThCs C [IEPBOYU MOINBITKH, TO

TaKHX CKaYKOB JaBieHUA MOXET ObITH HECKOIBKO.

Manometpsr My, My 1 M; perucTpUpYIOT OTKPBITHME BITYCKHOTrO KJlanaHa
(Touxa 3). Ecan 006eKT HCIIBITAHHA CORCPXMT IPOHHLIAEMBIE PA3HOCTH ¥ ILIACT
IIPOSBIIAET aKTHBHOCTh, TO BCE MAHOMETPHI PETHCTPUPYIOT MEPBYIO KPHBYIO
nputToka (yuacTok 3 - 4). Y4acToxk 4 - 5 COOTBETCTBYET IIEPBOMY 32KPHITOMY
nepuoay - cpabortan 3aropHBIH KianaH # B UHTEPBaJe HUCHBITAHUA IPOUCXOIUT
BOCCTAHOBJIEHHE INACTOBOrO JamieHus. Manomerp My B 3akpruITHI nepron
GUKCHpPYET MOCTOSHHOS RaBICHUE, TaK KaK OH M30JIMPOBaH OT IIAcTa 3alOpPHbIM
KnanagoM. Ywactkw 5 - 7, 7 - 9 COOTBETCTBYIOT BpPEMEHH IIPUTOKA H
BOCCTAHOBJIEHMS AaBJleHUsS BTOPOroO ¥ TPETHErO LHKIIOB.

[Tocne 3zasepmenus pabor Ha 3adoe NpPOU3IBOAMTCA pacnaKepoBKa,
KOTOpas 4YeTKO (QUKCHUpYyeTCA ITOBHIIUEHHEM NaBlieHHUs MaHOMeTpamMH My, Mj
(Todka 9), a2 npd ABYXHAaKepHON KOMIIOHOBKE TaKXe M MaHOMETpoM M,
Manomerpel My # My He QHUKCHDYIOT Kakux-nubo u3MeHeHUH naBneHus ¢
MOMEHTAa pacliakepoBKH, INOCKONBKY OT IIOANAaKepHOro IPOCTPAHCTBA OHHU
H30JJHPOBAHE! BIIYCKHBIM KJAITAHOM, a2 MAHOMETp M), KpoMe TOro, H 3alIOpHBIM.

1.1.5 Bo Bpema mnoapemMa HHCTPYMEHTZ MOMEHT cpabaThiBaHHs
LINPKYIAHACHHOTO KJIallaHa 3allMChIBaeTCsd MaHoMeTpoM My (rouka 10), nocie
4Yero MaHOMETp (UKCHpYeT CTYNEHYaTOe IMajleHHe NABIECHHS, YTO CBA33HO C
HCTEYEeHUEM XHUAKOCTH U3 TpYO.

Ilpu AByxnakepro#l xommoHoBke MHIT, ecn# ox HHKHHM IaKkepoM
MMEeTCs IpOHMUIACMBIH MnacT, MasoMerp M; B nepHod nakepoBKa -
pacnakepoBka (QPUKCHPYET IIOCTOSHHOE HIH IUIaBHO CHIDKAIOILeeCs AaBjIEHHE
(ygacTok 3 - 9).

1.1.6 Ha npaktuxe 3ampcH AHarpaMM HE BCerjJa COBIAZalT C
npexacrapneHHod Ha pucyske 1.1.1. Jlnd oO6pacHeHMs nNpHYHH NPHBOJATCS
AUarpaMMel OOHOro 3abolHOro ManoMeTpa My MM COBMECTHO ¢ JHarpaMMoi

ManoMeTpa My .
1.1.7. [Ipu ucoerranmm "cyxoro” mnnacta (IPUTOK U3 NNACTA NONHOCTHIO

OTCYTCTBYET) MaHOMETPrl My M My QHKCHPYIOT IOCTOSHHOE HaBJICHHE IIOCHE
OTKpTHA 1pueMHoro xnanaHa HMITI. Manomerp My B Tpybax nHaxg UIIT
PETUCTPAPYET JAaBlieHHE CTon0a XHUAKOCTH, NPEABAPUTEIIBHO 3aIUTOH [0

MCIbITanus (pucyHox 1.1.2).
Manometp My noa puneTpom UILIT QHKCHpyeT OTKpBITHE KilanaHa
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HCIBITATCIA CHIDKCHREM XapneHHa A0 BEIHYHHLI, COOTBETCTBYIOLUEH HaBNEeHHIO
CTosI0a JKMAKOCTH BHYTPH TpyS, KOTOpOE IO CpEIBA Naxepa IOCHE 3aKpPBITUA
knanana UIIT ocraeTcs NOCTOAHHBIM.

1.1.8 Ilpn wuchmeITaHuM HU3KONMpOHHHaeMoro muacra (kh/p < 1,0
MM~ cM/mITa’ C) AMarpaMMa MaHoMeTpa My Ha KOTOpo¥ BecbMa HU3Kas HHTEH~
CHBHOCTH HapacCTaHHA JaBjieHds HE MO3BONACT NpoBoauTs 06paboTKy KpHBOM
nputoka (pucyHoxk 1.1.3). O6paborka KB]l o6m4HO He BLI3EIBaeT

3aTPYAHEHHII.

P

T

Pucynox 1.1.2 [luarpaMmer HCnbITaHUS «CyXoro» (HenpoHHUAEMOro) iacTa:
P, - nasrenue cron6a KUAKOCTH IIPeABAPUTENILHOTO AOTHBA;

T - BpeMd OTKPLITOro NEPHOMa UCHBITAHMA;
t - RDEMA RAKDKITOrO TENUOTA UCTIRITARUS.

b

M]_l

T

Pucysox 1.1.3 JlnarpaMMEer OJHOLMKIIOBOTO UCTIKITAHUA HE3KOIPOHMLEEMUIO TLIACTA:
A - ipurok OTCyTCTRYeT, KB/ - 3aMeqienHas, Nonyas;
b - npuTok Hu3ko#H aktueHocTH, KBJ - nonuas.
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1.1.9.ITpn ucnelTanMH IUracToB cpeined aktuBHOCcTH (Kh/p 2 10
MM cM/mITa'c) quarpamma 3a6oifaoro MaHoMeTpa My perucTpupyeTcs 1o Tuny,
IpUBEACHHOMY Ha pHCcyHKe 1.1.4.

P,MTI]a

J T,
e el e

Mp

Pucynok 1.1.4 JuarpamMa u3MeHeHHS AaBlieHHss MaHoMmerpa My
MHOTOIIMKJIOBOIO HCNBITAHMSA IIacTa CpeAHEH aKTHBHOCTH

T, MuH

T, Mun

Pucynox 1.1.5 /InarpaMmsl HCTIRITaHMA BRICOKOIIPOAYKTHBHOIO I1/1acTa
(KB/I He HHTEpIIpETHPYETCA)

1.1. Ilpy HCOKTaHHMH BHICOKONMPOAYKTHBHRIX miactoB (kh/w 2= 100
mxM>cm/MITa'c) guarpaMmbl 3a60iinoro naBieRns M M ZaBIeHHS B Tpybax Hax
HITT My ¢ukcHpyioTcs aHATOTHYHO YKa3aHHBIM Ha pHCYHKe 1.1.5.
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3ab0ifHO€ JaBIEHHE CHHXX2eTCSd HA BEJIHYHHY,  CONOCTABUMYIO C

YYBCTBHTEABHOCTHIO MAHOMETPOB, HO JaXe IPH TakKOH HEIHAUHTENbHON
BEJIMYMHE JIENIPECCHH HA IUJIACT BBEICOKON aKTHMBHOCTH AeOHUT IPUTOKA BeChMa

3Ha4YUTEJNIeH, II03TOMY 38 O4€Hb KOPOTKOe BpeMA (5 - 7 MuH) TPYOR! 3aNOIHAIOTCH
N0 YCThA >XHAKOCTHIO M3 Iacta. B Takux cnyvasx o0paboTKa KPHUBBIX TEPUTOKA
H BOCCTaHOBNIEHHS 3aTPYAHACTCA, 8 HHOI'ZA CTAHOBUTCA HEBO3MOXKHOH.

1.1.11 Ilpuw HcnelTanuH HedTEeHACHINEHHBIX II1acTOB, BCJEICTBHE
CHHXXEHHUS 3a00HHOro JaBIIEHUS HUXE JaBI€HUA HACHILICHHUS, B IPUCKBAXKHHHON
30HEe NpoHCXOAUT  rasuposanue ¢umonpa. Ha  auarpamme  3ab0fHOIO
MaHOMeTpa B HauanbHeI nepuox KB duxcHUpyercs He BepTHUKaIBHOH, a
BRIFHYTOH JIHMHHEH, KOTOpas 3areM Ha KOHEYHOM  Yy4yacTKe NpUHHMaeT
BRIITYKIIYIO opMy (pucyHok 1.1.6). Takxue KB moryr oOpabatrmiBarecs, ecnu
Bpema KB B 1,5 - 2 pa3a Gosplue BpeMEHH NMPUTOKA, 3 HA YCThe CKBAXKHHEL
TOYHO 3a(DUKCHPOBAHO HAYasIO ¥ KOHEI] OTKPBITOTO NEPHOAA HCIIBITAHHA.

1.1.12. Ilpu wuCHBITAaHHM Ta30HACBHIHEHHLIX ILIACTOB HPH OOHMIBHOM
BeIie/leHHH ra3a B Tpybax mag HIIT obOpasyiorcs razoseie mpoOKd, KOTOpEIS
BRIOpachBalOT OTACHBHBIMH HOPLMIMH  NOCTYNMBIUYI0 M3 IOANAKepPHOIO
IIPOCTpaHCTBa IPOMBIBOYHYIO JKUAKOCTP M (uIbTpar. 3anHcCH JaBIeHUS

MaHOMeTpoB My H M| nony4arotcs HeoOrr4HOH (opMel (pucyHokl.1.7).
[ToagneM IOpLUMH KHUIKOCTH ras’oBod npobkoll xapaKTepU3yeTcsi pOCTOM
NAaBlEHMA, a IOCHe lIepeiuBa ee ra3 CTpaBjiHBacTC ¥ OaBlieHUE Ha 3aboe H B
TpyOax pe3ko cHMxaercs. Takux koseOaHMM naBneHns ¢ BEIOPOCOM MOXET OBITH
HECKOJILKO B TE4YeHHe BpEMEHH HCIuITaHus, & Ha KBJl He ¢ukcupyercs

KOHEYHOTr0 MOJOIOro BLIIYKIOrO YHacTKa.
1.1.13 Ilpu ucnipiTaHuy B MHOTIOLHKIOBOM peXHMeE IUIacTa, eciu 3aQuK-

CUpPOBaHHAs MaHOMETPOM M; amarpaMMa JaBjieHHS NO THOY COOTBETCTBYET
AuarpaMme, OpeacTapieHHOM Ha pucyHxe 1.1.8, B ecnm oT IHKI2 K LHKITY
KBJ] caimkena (>10%), MOXHO ClenaTh IpPeABapUTENbHOE 3aKIIOUEHHE O TOM,
4YTO MCIHBIT@Ha OrpaHu4eHHas 3anexb. OKOHYATENHHOE 3aKMOYECHHE HOJDKHO

OBITE TONBKO Tocae 0OpaboTky Beeli UMeroLIelics HHOPMaLKH.
1.1.14 Ilpu wucnelTaHMH MACCHBHEIX KapOOHAaTHEIX OTIOXEHHH ¢

CeNIEKTHBHBIM pa3o0uieHHeM O0BEKTOB 0e3 onopsl Ha 3a00H CKBaXXHHE MOXHO
PEKOMEHI0BATh 338 OOHY CNYCKO-NOABEMHYIO ONEpPaLMI0O HMCHOBITaTE OT OJHOIO
R0 Tpex 00BeKTOB (10 nepBoro NpuTo4HOTOo 00BEKTa) (pucyHox 1.1.9).

1.1.15 Tlpn npamMeneHnyd MHOrOCEeKLMOHHON KOJOHHBI TPYO B mpolecce
HCIIBITaHHA INy0OKO03aneraidx MIaCTOB ¢ MPUTOKOM XHAKOCTEH pa3siHYHOro
yaensHoro seca (OypoBoit pacTBop, GUIBTPAT M HedTh) AUarpaMMsl 3a00HHOIO
AaB/IEHHS MaHOMeTpoB OyXyT COOTBETCTBOBATH NpPHBEACHHBHIM HA PHCYHKaxX

1.1.10 n 1.1.11.
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P, MIla

T, MUH

Pucynok 1.1.6 Iuarpamma uaMeHeHus NaBieHus 3aboiigoro manomerpa I1

IpH KCNKITARMY He(TEera3oHACKIIEHHOrO acTa:
P, - rugpocTaTtHyeckoe aasieHue; Py, - 171aCTOBOE NaBlICHHE;

Py - A2BACHUE HACBIICHHUA.

P

1 2
w11\
‘ _ T, MuH

P

T, MuH

Pucynox.1.1.7 JuarpamMmbl u3aMeHeHHs faBienus 3abofinoro manomerpa lin V
B TpyOax Haxy UITT npu BCHBITAHHM ra30HACHILEHHOrO IIACTA:
T - BpeMs PUTOKA; t - BpeMsl BOCCTAHOBJICHHS RaBIECHHU,
y4uacToK 1 - 2 BeIOpoc razoBo# npodbku ¢ GuabTpaToM
NMpOMBIBOYHON XHAKOCTH, Ha KB/l HET KOHEYHOro y4acTKa.
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P, MITa A

T, mun

WA

Prcynoxk 1.1.8 JduarpaMmsr H3MenerHs 3a604HOI0 RaBACHHA TIPH MHOTOLHKIAGBOM
HCTIBITAHUH NIACTa HeorpaHuueHHOM (A) ¥ orpanuyeHHOR (b) 3amexu

P, MIla
A b

n AA
m‘.- T, mun
BT

Pucysaok 1.1.9 [narpaMMel uaMeHedus 3a00HHOI0 AaBICHHA IIPH MHOTOLUHKAOBOM
UCHBITAHHH HH3KOMPOAYKTUBHOTO (A) H BRICOKONPOAYKTHBHOIO (b)
N1aCTOB 33 OAHY cIycKo-nmoaseMHyIo oneparuro UITT.
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BrITecHeHHEe XUAKOCTel Pa3zIH4YHOrO YAEIBHOIo Beca B CEKLHAX TpyO

Pa3sNMHYHEIX DUAMETPOB Ha OuarpaMMe (QHKCHPYETCS W3MEHEHHEM KPHBH3HBI
JMHHHHA OpUTOKA, KoTopas B MacluTabe AHarpaMMbl HHOraa He BHAHA (YKa3aHO

CTpenKaMu), HO T1ipH 06paboTke KpHBOH nNPHATOKA 3TO OOCTOSTENHCTBO
He0OXOOHMO YYHTBHIBATh. B NpOTHBHOM cliydae He OyIAyT onpeneneHsl peanbHble

TapaMeTpHl MIACTa.

1, MHH

Pucyrok 1.1.10 CxeMa npuroka B TPEXCEKLIUOHHYIO KONOHHY OYPHITBHEIX
TpyO B guarpaMMbl nasnenus Ha 3aboe (My) u B Tpy6ax wvag MITT (My)
NPH UCIILITAHKEY INAcTa BRICOKOU THAPOIIPOBOIHOCTH,

1.1.16. Ilpu mcowitawmum nnactoB ¢ MIIT 8 sxennyataiMoHHo# KonoHue
CKBAXKHH Hanbojee 4acTO BCTPeHaroici 4eThIPE OCHOBHBEIX THHA W3MEHEHHS

3a00MHOIO KaBiIeHuUs.
Tunn A - THNMYHas auarpaMMa JAaBICHMA s IUIacTa IpOHHIAEMOCTHIO

(0,2 - 0,5) mxm?. KpuBast npuTOK2 yKa3bIBaeT Ha CIIOKOMHBIN HOXBEM NABICHNUS B
Tpybax, KB/l mi1aBeo 1oz HeGOJABIIMM YIJIOM BLIXOAHT HAa ACHMIITOTY

(prcyHok 1.1.12,A).

92



Pl 153-39.0-062-00

[IpogomxeHre npunoxenus E

t, MUH

{, Mmug

Pucynoxk 1.1.11 Cxema NpuTOKa B TPEXCEKLMOHHYIO KOJOHHY OYPHIBHBIX TPYO
1 nvarpaMmel asneHuds Ha 3a6oe (My) u B Tpy6ax Hag UIIT (My)
[IPH UCNBITAHHH ILIACTa HU3KOH THAPOIIPOBOSHOCTH

Tun b - nuarpaMMa JaBieHUd XapakTépHa U IUIacTa C BbICOKOM
npu3abofHON 3aKYHOpKOM, KOrga IIpH OTKPBITHH BITYCKHOI'O KialaHa
HCHbITaTeNns (BHI3OB NPUTOKA) Ha OnaHke OTMEUAeTCs CHH)KCHHC NaBICHHT O
3Ha4YeHus, Oau3koro Kk Hymo (1 - 2), u MeANCHHLIH pOCT NABACHHMA BCICACTBUC
cnaboro npuToka 1acToBoi xuakoctd (2 - 3). llocne mnepekpHTHA NPUTOKA
samuce KB (3 - 4) Omictpo pacteT ¢ mocnelyrolied crabwimsanned Ha
OTHOCHUTENBLHO BBICOKOM ypoBHe (pucynok 1.1.12, b).

Tun B - fuarpaMma AaBiieHHd, XapaKkTepu3syomas BEICOKOTIPOHHIaeMbIH
IUIACT, OTIMYAETCS HHTEHCHBHBIM IIPHTOKOM, IPOHMIAEMOCTH InacTa Oonee
OJHOTO AapCH (MxM°). Yuactok (1 —2) He ycCHeBaeT CHH3UThCA IO HyJeBO
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WMWK, JIMHKS TOBRINIGHAS [aBIeHUS OT OpPHTOKAa (yuacToK 2 — 3) HMeer
KpyTo# yrosj noxbeMa, 4TO CBHAETENbCTBYST 00 HHTEHCHBHOM TMOCTYIIEHHH

KUIKOCTH B TpyOni (pucynok 1.1.12, B).

P, MIla A
1
4
.
2 3 5 6
T, mun
P, MIla
b
1 4
T, Mun
P, Mila R
1 4
T, Mun
P, MIla
T, Mun

Pucysox 1.1.12 Jiuarpammbt (OCHOBHBIE THIIB) A3MEHEHHA 3ab0i{HOIO JaBneHHN
npH Henuitansy maacros MIIT B obcansoit KooHHe:
A - poHHuuaeMsIii macT; b - MPOHULIAEMBIA IJIACT C npu3aboHON
3aKyTOpKoif; B - BEICOKOIIPOHHLAEMEIH 1uacT; I' - «CyX0oH» nniacT.
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ITocne 3akpsiTHA BOYCKHOIO KjlanaHa BOCCTAaHOBJIEHHE AaBlIeHUS ORICTpO
JOCTHUIraeT BEIHYHMHEL, OAU3K0H K IIACTOBOMY JaBIEHHUIO.
AHAJIOTHYHYIO fHarpaMMy HaBleHHS MOXHO NOJYYHTh H NOC/iE€ OYHCTKH

npu3aboiHOHA 30HBI ILIACTA.
Tun I' - "cyxoit” nmnact. Ilocne OTKpBITHA BIYCKHOIO KjallaHa MCIILITa-

TesA NMIAaCTOB MAaHOMETD 3allMcal pe3Koe NajJeHHe KaBRIeHHA OT BEIHYUHEI FHApO-
CTATHYECKOro ¢ToNn6a )XHAKOCTH [0 YPOBHS 3aJIMTOrO B TPYOHB! cTON0A XHAKOCTH
(yuactox 1 —2). B mpolniecce HCIIBITAHHA C OTKPHITHIM KkitanaroM (60 - 120 mun)
NPUTOK OTCYTCTBYET M JIMHUA HaBneHUs (y4acTok 2 — 3) MAeT HapanlelsHo
HyneBod JuHMM. Ilocne 3akpeiTHA 3allOpHOro KianaHa M[aBNEHHE OCTAETCA
NPEXHUM HIH U3MEHAETCA He3HAYHTENbHO (y4acTok 3 - 4) (pucyHok 1.1.12.1).

1.2 luarpaMMal JaBieHHs C OTKIOHEHHAMH OT HopMaisHOH pabotel UIIT

1.2.1 B npouecce HCIBITaHHUA 171aCTA HEPEAKO QUKCHPYIOTCH AHATPAMMEL,
UMEKOLLME OTKIOHEHHSA OT THIOBBIX, KOTOPBIE BHI3BIBAIOT 3aTPYNHEHHA B OLIEHKE
KayecTBa nposeneHubix pabor ¢ MIIT Ha cxkBaxuHe. PacCMOTPHM HEKOTOpHIE
BapMaHTBl OHAarpaMM JOaBiieHHs ¢ OTKIOHEHWSIMH OT HOPManbpHOH paborsi,
KOTOPBIE MOTYT OBITE 3apEerHCTPHPOBAHEI 10 TEXHUYECKUM, TEXHOJOTHYECKUM H
Opralu3alMOHHbBIM NIPUYUHAM.

[Inoxas TexAuyeckad INOATOTOBKA CKBAXMHHOIO MaHOMETpa, 4acoBOro
MeXaHH3Ma M €ero TIHApOo3allycka YacTO NPHBOAUT K OCTaHOBKE YaCOBOI0
mexanusma (A), nepexocy nuarpaMMmHoro 6Onanka (b), HATHYHIO HECKONBKHMX
HyneBbix nuHui (B), paspeisy Onanka octpueMm mnepa (1), HCKaXeHHIO
pPEerHcTpauvud H3MeHEeHHs HaBjieHud Ha auarpamme ([) (pucyHox 1.2.1).

1.2.2 IlpuMmepnl pHarpaMM C pasiH4YyHON CTENEHBIO HErePMETHYHOCTH
Tpy6 npH UCHIBITAHUH NpHBeAEHEI prcyHke 1.2.2.

[Ipy monHo¥ HerepMeTHYHOCTH TpPYObl 3allONHEHBI [0 CTaTHYECKOro
YpOBHA, ACIpeccHs Ha IUlacT He nepenaercd. Takue AUarpaMMhl JIaBIIEHHS
Heo6X0qUMO OTOpaKOBRIBaTb, MCHOBITAHME ILIacTa CHeAyeT NOBTOPHTH NOCHEe
3aMEHBI HEF€PMETHYHBIX TpYO Ha HOBBIE C HX ONMPECCOBKOH.

1.2.3. ITpu dUchBITaHHH IUTIACTa HEPEOKO OKa3hIBacTCA HErepMETHYHOH
NMaKepOBKa H3-3a HEAOCTATOYHOR OCEBOH Harpy3kd HMiIM HeyAaYyHO BRIOpaHHOro
WHTEpBajia YCTAHOBKY naxepa. [lnarpaMMel U3MEHEHHS NaBACHUA MaHOMETPOB
Ha 3a60e H B Tpy6ax COOTBETCTBYIOT THITY, IPUBEACHHOMY Ha pHc. 1.2.3.

Tlpu 3TOM chiefyeT KOHTPONUPOBAaTh IOJIOXKEHHE YPOBHA XHIAKOCTH B 3a-
Tpy6HOM npocTpaHcTse. Ecin yposeHs BU3YaIbHO GPUKCHPYETCH, TO He0OX0auMO
YBEIIMYUTDH OCEBYIO HArPY3Ky HJIM NOBTOPHOH ofiepalier YCTAHOBHTE MaKep.
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P, MITa A
A_ ;
b
P, MIla
T, mun
P, MITa
‘A |
A AN
T ————————— . T, mun
P, Mlla
-
T, mun
P, MITa
/1
T, Mun

Pucynox 1.2.1 IIpumepsl anarpaMm, 3aQHKCHPOBAHHEIE NP IIOXON TEXHHYECKOH
IMOATOTOBKE CKBAXXHUHHBIX MAaHOMETPOB.
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P, MIla A
My
P, MIla ' T, Mun
' |
M, |
T, mun
b
P, MI1a
My
T, MuH
| |
|
P, Ml1a |
Mg |
T, Mun

PucyHok 1.2.2 luarpaMMs! U3MeHeHHUs JaBIEHHU, 3aIHCAHHELIE MAHOMETPOM My
B Tpy0ax ¥ Mp na 3a6oe npm wactuanoil (A) ¥ monHoi
HerepMeTHIHOCTH (b) TpY6 Han UITT

Eci ypoBeHb Ha YCThe He NpPOCHEXMBAETCA, TO [OCTE HOBTOPHOMN
HeyHAa4YHOH TONBITKH 3allaKepoBaThCA HyxXHO mnoiHaTh WIIT U3 cKBaXHHBI,
M3MCHUTDP HHTEPBAJ YCTaHOBKH nakepa U INOBTOPHTH HCIEITAHHE 06beKTa.
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[Ipoponmxenue npunoxerus B

P, MIla

- l\
1 1 T, MuH

T, MUH

T, Mun

T, Mmun

T, MHUH

T, MUH
Pucynok 1.2.3 JlnarpaMMbl #3MEHEHHA 3a00iHOTO AaBneHHus (M), TOX HIXKHUM

nakepoM (M) u B Tpybax Hag YIITT (Mv) npyu yacThyHOH HErepMETHYHOCTH
nakepoB (A) ¥ OTCYTCTBHH NakepoBKkH (b)
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Ilpn cenexTuBHOM HMcHBITaHuMH 00BEKTa guarpaMMbl  3a0OITHEIX
MAHOMETPOB IO HWXHHM INaKepoM ¥ MEXIYy MakepaMmy [IpH YaCTHYHOH HIH
MIOSTHOH HerepMETHYHOCTH HMDKHETrO lakepa OyayT HaeHTHYHE MeXAy coboit ¢

y4€TOM IIyOHHBL UX YCTAHOBKH.
1.2.4 Jlmarpammbl 3aGOHMHBIX MaHOMETPOB nox ¢unsTpoM (Mp) H B

puneTpe (M) He PUKCHpYIOT nepenady Aenpeccun Ha miacT (pucyHok 1.2.4),
€CTA T10 KakuM-IHbo NpuYMHAM HEe OTKpBIBaXCA snyckHo# knanad HMIIT (ue
nepejaHa oceBas ~— HAarpy3ka Ha HCHEITaTeNb, [POH3OLUIO 3aKIMHWBIHHE
r’HAPaBAHYECKOrO pesie ¥ T.4.).

Manomerpr mexxay 31T u HHK (M,v) ¥ B Tpy6ax Hax koMrioHOBKo# (My)
(PUKCHPYIOT NOCTOSHHOE JaB/IEHHE, paBHOE AaBleHMIO cTonda npeaBapHTEILHO
3ANIHTOH XXHAKOCTH. 3aboiiHple MaHOMETPB! PErHCTPHPYIOT THIPOCTATHYECKOE
AaBJieHHE (cM. pUCYHOK 1.2.4, A).

1.2.5. B npouniecce cnycka HITT ¢unprp usorna MoxeT HONHOCTBIO
3aCOPHTBLCS (3arVIMHH3MPOBATLCH), TOTAA, HECMOTpPA Ha OTKPBITHE BIYCKHOI'O
KJanaHa mucneiTaTensd, He Oymer co3faHa Aclipeccus  Ha IUIacT, 4YTO H
pHKcUpyerca Ha nuarpamme ( cM. pucysHoK 1.2.4 B).

1.2.6. llocie OTKpHITUA BOYCKHOrO KJjianaHa M MOCTYIIEHMS HEKOTOPOro
KOJIMYECTBA JKMIAKOCTH HepeIKO MOTOK BBIHOCHT M3 IUlacTa B ¢ 3a00s Mecox
MM OCalioK, 3acopdd uwienu GuiasTpa WIM Kasan (IMyHKTHpHas AMHUS Ha
pucyHke 1.2.5) ucpeitaTens, IpH 3TOM JaBleHHe Ha 3aboe CH¥xaercd Ha
KOPOTKOE BpeéMs ¥ BOCCTAHABIMBAaeTCd AO IUIAcTOBoro (CM. pucyHok 1.17, A).
[Henu @uneTpa WM KAHA HKCKITATENS MHOTAA 3aCOPIIOTCH IePUONUYECKH, T.€.
[Ocsie pe3xoro yBenudeHud 3aboitnoro gaBnenusa kanan MIIT oyuniaercs, 3aTeM
BHOBbB 3a0uBaerca (cM. pHcyHOK 1.2.5, B).

B 3TOM cnydae, ecny IONY4YeHO JOCTATOYHOE KOAMYECTBO NNacTOBOId
xupKoctu ¥ 3apuxcupopano KB/, cmoyck MIIT nomxen cuutathcd TeXHUYECKH
ycnemiHeiM.  Ilpw  Hanmuwyum  nonororo  ydactka KBJ  Moxer  OwiTh
UHTEPHPETHPOBAHA C LIEBIO ONIPEEIeHHS HapaMeTPOB IIacTa.

1.2.7. Ecam Bnyckuoit xnanaH HWITT yactudno HerepMerHueH
(He3HauuTepHBINA OPOINYCK), YCTaHOBHUTH NPUTOK IIIacTOBOH KHAKOCTH MOXXHO
TONBKO TI0CcHE ITogAheMa HHCTpyMeHTa 1 onpeccosky MITT. Ilpu a3toM auarpaMMel
W3MEHEHUA aaBleHus B Tpybax (My), Mexay 311 i KI[ (M;v) u Ha 3a60e (My)
OOMXHBEI  COOTBETCTBOBATh NpUBENEHHBIM Ha puHcyHke 1.2.6. [Ilpm
HerepMeTHYHOCTH KjarlaHa HCHBITATeNns OaBlIeHHUE o MaHoMeTpy My ocraetcs
[IOCTOSHHBIM [OCJIe 3aKpBITHS 3allOpPHOTO KianaHa, [0 MaHoMerpy My
$uKCHpYeTca nogbseM 3ab0HHOro AasjieHMA BO BpeMs perucrpauun KBJ]I, ckadox
TUAPOCTATUYECKOTO NABJICHUS BO BPEMS CHATHSA IIaKkepa ¢ MECTa €ro yCTaHOBKH
U CHH)XeHHe ruapocTaTudeckoro gasneHus npu noaseme WIIT M3 CKBaKUHEL
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Ipoaomxenue npunoxenus E

P, M]1a

T, MHH

T, MUH

T, Mun

T, MUH

T, MuH

T, MUH

Pucynox 1.2.4 JuarpaMMel HaMeHeHBA 3a6oitHoro gasnenus nox danstpoM (My),
B punsTpe (M), mMexxy KL u 3IT (Myv) u B Tpybax Haxg UIIT (My) npu
3aKpHITOM BIIYCKHOM KiaflaHe M IpH NOJHOCTHIO 3arIMHH3HPOBAHHBIX
LIensax GHIbTpa.
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[TpogomxeHue npunoxeHus E

A
P, MIla
My

T, MuH
P, MTIla

T, Mmun

T, MHH

T, Mun

T, Mmun

PucyHnok 1.2.5 JluarpaMMbl M3MEHEHHA HaBleHHA Noi ¢unstpoM (M),
B pmwisTpe (M), Mexxay Kl u 311 (M,y) B B TpyOax Han
ucnsitatenem (My) npu noaroM (A) u nepHogudeckoM (b)
3acOpeHry QUiIsTpa.
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P.MIla

M
v T, Mus

P Mila ’

T, Mun

Pucynox 1.2.6 JIlnarpaMmMsl nsMeHeHHA AaBienus Ha 3a00e (My), mexay K1
3IT (M,v) 4 B Tpybax (My) ripu HerepmeTuyHoM Kianane UTTT

P, MIla

T, mun

T, mun

Pucynok 1.2.7 JuarpaMMbl u3MeHEHH aaBiiedHud Ha 3aboe (Mp) 1 B Tpybax (My)
IIPY UCTIBITAHMY BHICOKONPOAYKTABHEIX NIACTOB C Pa3iNYHbIMU

nuamerpaMH Tynepos (dy® > dy°> dy)
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1.2.8. Ilpy nnasupoBaHuy HCMBITAHUS BBICOKOIIPOAYKTUBHEIX ILIACTOB
poskeH OBITE YCTaHOBJEH 3a0OHHEIA WITYLEP COOTBETCTBYIOLIErO AMaMeETpa,
4YTOOK! 3aPUKCUPOBATE RHAIDaMMBl H3MEHEHHS JaBNeHHS, KOTOphle MOT'YT ObITh
obpaboTaHm HIA onpeleseHHsA napaMmeTpoB Iacta (pucysHok 1.2.7). B cnyudae
YCTaHOBKHM 3a00HHOro 1utyliepa Majoro agdamerpa uHtrepnpetaposate KBl c
LIeNBI0 ONpedeaeHus NMapaMeTpoB IUIACTA He NPEACTaBIAETCA BO3MOXHBIM, TakK
KaKk 3Ha4yeHUA 3a00HHOr0 naBinerus OIM3KH K [I1aCTOBOMY.

1.3 Bo3amMoxHEIe criocofsl YCTpaHeHHS OTKIOHEHHS
OoT HOpManbHOH paboter UITT

1.3.1 Ilpu cnycke xommnonoBky WMIIT nosasnsrorcs “"mocaaxu”

HHCTPYMEHTA.
[IpyuyHa - HanH4Me OCHOXHEHHBIX HHTEpBaJIOB B BHAE Xenobos,

YCTYIIOB K CYXEHUH B CTBOJIE CKBAXUHBL.

Pexomenzmanuu: B ocnoxHeHHoM HHTepBane cnyck HIIT ciaexver
IpOBOAUTE  HAa  MNOHMXXEHHOW CKOPOCTH, OCTaHOBKa  HMHCTPYMEHTa B
pasrpy)XeHHOM IIONIOKEHHM HE JAOJKHA rnpeBbiath Gonee 30 ¢, pasrpyzka
HHCTPYMEHTA Hpy mocaakax - He dosee 50 xH o uuaukaropy Beca.

1.3.2 Her BeITeCHEHHS NPOMBIBOYHOHR XHJAKOCTH U3 CKBAXHMHBEI BO BpeMs
ciycka HIIT, npu atom u3 nosnoctu TpyO HauUHaeTCsa IBUXKEHHE BO3yXa.

[IpyduHa - HerepMeTH4HasA KOJOHHA TPYD, OTKPHIT UHUPKYNAIHOHHLIN

KJafmaH.
Pexomengamuu: neoOxomumo npekpatuts cnyck HMIIT, npoussectn

NOABEM HHCTPYMEHTA O BBIABNICHMS MeCTa HErepMeTHMYHOCTH. 3aMEeHUTh
HEeMPUIroAHYIO TPyOY B KOMMOHOBKE WIH IHMPKYSUUOHHBIA KialaH, a 3areM
npoaoxuTs crryck UIIT.

1.3.3 YpoBeHbs NPOMBIBOYHOH KHAKOCTH B 3arpyOHOM TIpOCTPaHCTBE
pe3Ko najaeT INpH OTKPLITUM BIIYCKHOIO KiariaHa HCHbITaTeNd NIjIacToB, U3

NONOCTH TPYO HHTEHCHBHO BHITECHASTCSA BO3AVX.
IlpuynHa - HerepMeTHYHAA AaKePOBKa, [TaKep YCTAHOBIIEH B KaBEPHE.
PexoMeHpauyy: NOJHATS MHCTPYMEHT Ha HECKOJNLKO METPOB, HONHTH
CKBa)XMHY JO YCTbsl, YCTAaHOBHUTL IaKep, H3MEHUB MECTO YCTAHOBKH B IIpeneinax

3a0aHHOM IIOINAAKH.
1.3.4 Slkopsr He mepeBOAMTCH W3 TPRHCIOPTHOIO IIONOXEHHsA B pabouyee

[IPU YCTAHOBKE Nakepa Ha 3agaHHON riTyOuHe CKBaXKHHE.
ITpuyuHa - SKOph B KaBepHE, HETOYHOCTHL B NOJICYETS JJIUHH KONOHHBI

TpyO u rIyOHHEI YCTAaHOBKH IIaKepa.

103



P 153-39.0-062-00

[Iponomxenue npwioxenus E

PexoMeHaalMA: CMEHHTL MECTO YCTAHOBKU SKOpS B npenenax 3alaHHOM
IICMIAAKH H ITOBTOPHTH ONEpalHio NaKepOBaHHs.

1.3.5 Ilocne ycTaHOBKM Iakepa OTCYTCTBYeT "CHUTHaN" Ha HMHJAMKATOpE
BeCca 00 OTKPBITHM HCIINTATENs IUIAaCTOB H HET ABH)KEHHS BO3AYXa M3 IOJIOCTH
Tpy®.

IlpyunHa - Harpyska Ha MCHBITATENh HEIOCTaTOMHA, NPOXOAHON KaHa
OZHOIO M3 Y3JIOB HCIBITATENA [L1aCTOB 3a0HT MIIaMOM.

PekoMeBAalUM: XONOHHY TPpYO ITOBEpPHYTH POTOPOM BIPaBo Ha 2 - 3 000-
poTa M pasrpy3HTh Ha HECKONBKO JCIICHHH 10 HHAUKATOPY Beca.

1.3.6 IlprToK mIacTOBOM XHAKOCTH HA YCTHE CKBAXKHHBI 10 ABHXXEHHIO
BO3xyxXa M3 Tpy6 He Habmopaercs, "curHan' o0 OTKpPBITHH HCIBITATENA
IJIaCTOB Ha HHAMKATOPE BECa 3a(pMKCHPOBAH.

[Ippauna - 3a0HTHl IIMaMOM BITYCKHOH KJaraH HCIBITATeNA IUacTOB,
IIPOXOAHBIC KaHaNbl B Yy371aX, PaCHONOXEHHAIX BhHIIlle HCNBITATENs [J1acTOB,
BO3IMOJXXHO NJIACT He ABJISETCH KOJIJIEKTOPOM.

PexoMeHaanuM: NpUoOaHATE KOJIOHHY TPYD HA HECKONBKO MeTPOB, CHATH
nakep ¥ NMOBTOPHO YCTAHOBHTE €0 B TOM XK€ UHTEpBaje, CIeUTh 3a OTKPBITUEM
HCIIBITATENS IUIACTOB IO MHAMKATOPY Beca. [TorTropHEIH "curnan" o0 OTKpBITHH
MCILITATENA NIIACTOB CBHICTENIBCIBYET O TOM, YTO HCIMBITAaresibHOe 0OOpynoBa-
HHEe TeXHHYECKH UCHPaBHO, a MCclieAyeMbIt mact "cyxol". Orcyrcrue "CHrHa-
na" CBHAETENLCTBYET, YTO [IPOXOAHBIE KAHAJBI MCIIRITATENS IU1aCTOB HIIH APYrUX
Y3JI0B KOMIOHOBKH 3a0uThl mutaMoM. B mocneaHeM ciaydae MCOBITaHAE TpeKpa-
THTh, NHOXHATH MHCTPYMEHT, IPOBEPHTH TeXHHYeCKoe cocTtoguue y3noB UIIT u
BBRIACHHUTE NPHYHHY OTKa3a 00opyaoBaHus. MicnieiTanue 005eKTa IIOBTOPHUTE.

1.3.7 Ilocae ncrnniTanus 00BbexTa HMEKOTCA “3aTHXKKM" HHCTPYMEHTA
OpH CHATHH Iakepa, OTCYTCTBYeT "CBOGOAHEBIN XOA" KONOHHB! TPYO (BeIM4YHHA
XORa Ha CXAaTHe ¥ pacTHKeHHe HcneiraTens InactoB, 311, pasaBukHOTO
MEXAHH3MA HE YUYHTRIBACTCH).

Bo3aMOXHEIe ITPUUUHLL:

1) HCUBITaTe b MNACTOB HE PacTATHBACTCH BCJIEACTBHE 3aKAUHUBAHHA
IOPIUHA THAPaBAMYECKOrO penie, YPABHHTEJBHBEIM KJaNaH B 3TOM ClydYae
OCTaeTCs 3aKPhITBIM H JaBIEHHE NOA NaKepoM COXpaHAercs paBHBIM HABJICHHIO
cronba XHMAKOCTH B KONOHHE TpYO, HO 3HAYHTEIBHO HHXKE [AAaBJIEHHA B
KONBUEBOM NPOCTPAHCTBE Haf MAaKEPOM,

2) 3abmr mwtaMoM mpoxoaHo kanan B npoboorbopuuke TIMI-4-127,
[TMI'3M-146, ofecneauBaronmmii INEPeTOX  XKHAKOCTH M3 HANNAKEPHOro

IIPOCTPAaHCTBA NOA faKep IpH IoxbeMe KOJIOHHE! TPYyO,
3) npuxBayeH NaKep HJIH XBOCTOBHK.
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PexomeRganuu:
1) s noppeMa KONMOHEEI TpyO ¥ koMnoxosky WMIIT 8 nepsoMm H

BTOPOM ciIy4dasix HeoOxoxumo obecrnieyuTh nepefavdy RaBJleHHUA NOA aKep OyTeM
3alIOJTHEHUS  KOJIOHHBI Tpy®  OypoBBIM  pacTBOpOM IIPH  3aKpHITOM
UHPKY/ISIIMOHHOM KJIallaHe, IOCJE 4Yero CO3AaTh HArpy3Ky Ha IaKep M OTKDHITH
hcnsiTareds rwiacToB. llocne BBIAEpXKKH BO BpPEMEHM A BhIpaBHHBAHHSA
OaBI€HMs IO I1aKepOM W B HaJANaKepHOM IPOCTPAaHCTBE IPOU3BECTH
pacnakepoBKy M IOAHATE MHCTpyMeHT. VHCTpYMEHT NOOHUMATE Ha
NOHMXEHHON CKOPOCTH BO M3bexanme s PpexTa nopluHEeBaH!s NOA IIAKEPOM.

2) B CIyyae npHXBarta IaKkepa MM XBOCTOBHKA HEOOXOAWUMO NMpOBECTH
pacxa’XuBaHHE HMHCTPYMEHT2 [J0 cpalaThiBaHus I'MOpaBIHYECKOro scca ¢
npeppliiesueM A0 15% Beca KonoOHHBI TpyO Ha NOABEMHOM Kproke. Eciu
pacxaKuBaHWe UHCTPYMEHTa I'HAPaBIUYECKUM ACCOM HEe JAeT IOJOXHUTENbHBIX
pe3yibTaToOB, aBRAPUS NMUKBHAMPYETCH NON PYKOBOACTBOM MacTepa [0 CIOXKHBLIM
paboTraM 110 cCrieUHanbHOMY IUIQHY.

1.3.83 llupkynauuonnblli KinanaH He cpabaThiBaeT NpH JAaBJICHUH,
NPeBBILAOILIEM PACcHETHOE.

[Iprunsa - HEBepHO noxodpana MO AaBICHUIO Cpe3Had IUNMUIbKa KiaraHa.

PexoMeHnpaumy: HEOOXOMHMMO OTBEPHYTh YCTHEBYIO FOJIOBKY Ha KOJIOHHE
Tpy6 ¥ B IONOCTE TPpYO OMYCTHTH MEAHBIH IUTOKIPY3 1A NPHUBOLA B AeHCTBUE

UPKYISLMOHHOO KiiaflaHa yAAPHOro AeHCTBUA.
1.3.9 I'locne uenpiTanus IIACTA NIPH [HOABEME BEIACHACTCS ras U3 NOJOCTH

Tpy6. B 2ToM ciydae nmoAbeM MHCTPYMEHTZ IPEeKpPaTHTh, Cpe3aTh WIMHIBKY
UMPKYJISLMOHHOIO KiamaHa M o6paTHOM UHpKYIALUeH BHITECHHTEH NIACTOBBIM
dbmonn dYepes yCTbeBYIO MOJIOBKY B aM0ap HIM €MKOCTh, 4 3aTeM IPOJOIKHTD

noxseM Tpyo.

2 PacdeTt rupoanaMrudecKHX [1apaMeTpoB Ij1acTa

HcoelTaHuns nepcrekTUBHBIX 00BEXTOB B npouecce OypeHMa wunu
3KCITyaTalli¥ CKBaXXMH, B OCHOBHOM, ITpOBOAATCA Ha HEYCTAHOBHUBLUMXCS
pexxuMax othopa I1acToBOH S KMAKOCTH, NOSTOMY 3alOMHNIE AaBNEHUsA H
pacyeTHble JNeOHTHI SBIAIOTCA IEepeMEeHHBIMH BenHuuHamd. Jna ofpabotku
3a(PMKCHPOBAHHBLIX JUarpaMM H3MEHeHMs JaBleHMs Ha 3aboe u B TpyGax Hax
HIIT npuMeHAIOTCA CIOXKHBIE METOJHUKH ¥ (QOPMYJIBl, pacueT IO KOTOPBIM
PAallMOHAJIEH B KaMepallbHbIX YCAOBUHAX ¢ NpuMeHerreM I1DBM.

B noneBsIX ycmoBHsSX s onepatusHo#t oOpabotk nomydenHoit npwu
HCNIBITAHUK HHQOpMAUHM PEKOMEHAYIOTCS IKCIPECC-METOARl  OIIpeAesICHHA
napametpos macta no Kil u KB,
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Tak xax xpuBkle NMPHTOKA, NPHUIOAHBIE [N ONpeACNeHHH [1apaMeTpoR
[U1acTa, PpErsCTpHpPYIOTCA KpallHe penko, OCHOBHas HHpopMmauus o
THAPOAMHAMUYECKHX TfiapameTpax Iiacta ¢opmupyercs rnpn obpaborke
maarpamMm KB /1.

2.1 Jxcnpece-Meroan 06paborku KB
2.1.1 B mpoMBIC/IOBOI MpaKTHKE NPH OJHOUMKIOBOM PEeXHME MCIIBITAHHA

IUiacTa KpHUBas BOCCTAHOBICHHS JaBJICHUSA C YAOBIETBOPHTENHLHOH TOYHOCTHIO
ofOpabarsisaercsa no meroxy J. P.Xoprepa. PacueTrnas hopMyna nMmeeT BHJ

Qu T+t
P(t) = Py = ~=mmmmee= [N e | (2.1.1)
40nkh t

rae P(t) - rexymee 3Ha4enue 3a00HHOr0 JaBNeHNA, ¢mccnpyemoe Ha KB/, MI1a;
Q - cpenmuumit NeOUT KO OCTAHOBKYE CKBAXUHEI, CM /C;

kh/p =Ty, ~ rHAPOIIPOBOAHOCTS YAANCHHOMR 30HEI I1aCTa, MiM-cM/MT Ta‘c;
T - ppems npHTOKAa, C;
t - Tekylee BpeMsa BOCCTaHOBICHHA HaBNEeHHS, C.

2.1.2 3Kcnpece-MeToA 3aKMIOYAeTCs B HAHECCHWH CHATBIX ¢ ANArpaMmbl
KBl 3nagenu#t 3aloifiHoro Jjammenms Ha rpaduk, IMOCTPOSHHHIH B
noxyjiorapapmMudeckux xoopamnarax: In(T-Ht)/t; P(t), no xoropoMy
PaCCYMTHRIBAIOT BEMHYHHY ILIACTOBOrO JMNasieHHA P, W TI'uapOnpoBROAHOCTE
yRaNnenHoK 30unl nnacra I, (pucyrok 2.1.1).

2.1.3 na ynobcrBa B 6nicTporo nocrpoenus rpaduka obpabotky KB/
HeoOXOOMMO ITONB30BATECH NAJICTKAMH C Pa3IHYHLIMM HHTEpBanaMH (IIaram)
pacIIHPpoBKHA 1O BpeMeHH ( t) 3aboitHoro nmapiaeHus (npuMep NpUBENEH Ha
pacyske 2.1.2).

[TameTky pacCUUTAHSLL X OCTPOSKEL KIS 3Ha4ueHB® HHTepBana ,t=0,1T;
0,2T; 0,4T u 1,0T nng cneayomux rpaHAYHBIX YCIIOBHH:

0,1 20,1t/T<0,2; 0,25 0,2t/T<04; 04<04tT<1,0.
Ha DpaneTkaX IOYHKTHPHBIMH 4 JIMHAAMM  HaHeceHbl  abciHcchl,
COOTBETCTBYIOUME 3HAYCHKAM
T+t
In-—=In{im+1)=1,0 wam In(l/En+1)=0,1,
t
rae E=0,1; 0,2; 0,4; 1,0 (Maciral uHTEpBaNa pacumppPoOBKY),
n - HOMépa TOYeK pacuPpPOBKH.
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2.1.4 JIna onpenenenus Py, u I'y, ¢ yAOBIETBOPUTENILHOR TOYHOCTEIO HIPH

MaJIoM 00BeMe BEMMCIeHRH HeoOXoauMo BHIOpaTh TAKOH 1Iar paciiMPpOBKH ,t,
4yToDhl Ha rpaduxe 6puIH 3a¢uxkcHpoBadn 12 - 15 Touex Texyniero 3aGoiiHoro
nasnenus P(4). Ilocne mocTpoeRMA HA COOTBETCTBYIONMIEH IajieTke 3HAYECHHA
P(t;) no nocneanuMm (He MeHee 5) TOYKaM HYXHO MPOBECTH NPAMYIO JIHHHIO JI0
[IepecedeHHs ¢ OCBIO OpAMHAT. Toukxa IepeceyeHHs JUHHM Ha OpAHHATE €CTh

BEINYMHA Ppa.

P

Pnn
N -~ _f

r Vel U L
J__‘_‘
4 I IS

| Mty P

I T A
\_‘_‘ ~
!
l
ln 3 |

Pucynoxk 2.1.1 I'padux XopHepa npu o6paborke KB/
T, t - npogomxUTEeNEHOCTH NpUToKa H perucrpauuy KB,
1, n - HOMep TOYKH U obmee yucio Todek Ha KB/l coOTBETCTBEHHO.

s

["'HOpONpOBOAHOCTE PACCUHTHIBACTCA 10 BRIPAXEHHIO

Q
QY (2.1.2)

40mi1
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rAe 1- TAHTeHC YIi1a HaKJIOHA PAaCYeTHOH NpsMO THHHH i 3Ha4YeHui
1=P,-Pio wm 1=Py-Py,
rae P;ou Py, - BenmuuuHa naBneHns, QUKCHPYeMas HA NepeceucHUH
pacyeTHoOH npsaMon c¢ abcuuccoit In(T+t)/t=0,1 u 1,0
(MyBKTHpHBIE JIHHUH Ha ITajleTKe).
Cpennuii 1eGuTt BO BpeMs NPHUTOKA BEIMUCIAETCH N0 hopMye
(Hxn - Hun)v
= wmmmmmsmeem— e (2.1.3)
3 T
rne Q - cpemmuit ne6HT 32 BpEMS IIPHTOKA, M'/C;
Hin - ypOBEHB XHAKOCTH B TpyOax B KOHIIE IPUTOKA, M;
Hyn - YpoBeHS KUAKOCTH B Tpybax B Hayayle MpUTOKA, M;
vV - 00BEM BHYTPEHHEr0 IPOCTPAHCTBA OAHOIO NOTOHHOI'O METPA
Tpy6, M /TIOT.M;
T - BpeMs nNpHUTOKa, C.
Cpenauii ne6GUT MOXHO BBITHCIHTH, HCIoAp3ys KII mManHomeTpa,
yCTaHOBNIeHHOTO B Tpybax nay MUIIT,
(P Hn T nn) F TP
e et T (2.1.4)
Yo T
rie Q - cpenHuit ne6uT, M/C;
Pun 4 Py, - 35a4eHNs qaBnesus B Tpybax Hag UIIT B Hayase U B KOHIE
npuToKa, H/M?;
F., -~ BHyTpeHHee cedyeHue Tpyo, M
Yo - YJETbHEIA BEC )KMAKOCTH NPUTOKa, H/M?;
T - Bpems npuToKa, C.

IIpumep. Bpems IIpHTOI(a T = 900 ¢; Bpems BoccTanosiieHus t = 2200c¢;
cpeaHui nedbut Q = 4050 cMm ’e.

Ecmu seibpars mwar pacmmmpposxy 0,1T = 90 ¢, na KBJ{ Oyzner
3aperucrpuposaHo 24 toyku, a ecad 0,2T, to Bcero 12 rouek. IlpakTHka
oKa3bIBaeT, y1o Pukcupopanue Ha KBH 12-15 Toyex Bnonane gocraTo4HO IUidA
06paboTKH ¢ YAOBNETBOPUTENBHON TOYHOCTRIO.

CoctaBuM Tabnuiy pacumoposkH (tTabauua 2.1)

Taﬁ.nnua 2. 1

et

180 152 900 18,4 1620 18,9
2 360 16,2 6 1080 18,6 1800 19,0
3 340 17,4 7 1260 18,7 1 I 1980 19,1
4 720 181 | 8 1446 18,8 12 2160 19,2
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nal (21

T
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IRV et TR RRRIER)

HTHHRHP it i

RLETERR ) oA ERRINRHANRRRERRLLENARAREER

Hnimmny . damnnmiiainiiinimim
ARIRSRSRERY dANRRRARANIRURERRGRRLNERASUNON

AT
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- o o0 - -
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In (10/2n+ 1)

4

3
Pucyunok 2.1.2 Ilanerka o6pa6orku KBJ ¢ maroM pacindpoBku st = 0,2T

2015 10987 6 5

Homepa Touek
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Ha nanerxy (war 0,2T) HaxnageisaeTcss M 3aKpeIviseTcs JIMCT KalbKH,
BeIOMpaeTcs ynobneif Macumrra® mo ocu P(t), 3mavenuss P(t) duxcupyiorcs
Ha JIMHHH, COOTBETCTBYIOUIEH HOMEpY pacuIM@pOBBIBAEMON TOUKH (CM.

PHCYBOK 2.1.2).
[To mocnennum TouxkaM (6nmKe k OCH OpAMHAT) MPOBOAHMTCA NpAMas JO

[EpEeceYeHrs ¢ OChI0 OpPAHHAT, YTO IHACT BENMYHHY IUIACTOBOTO JaBlIEHHS
P = 20 MIla, a Takxe ¢ NyHEXTHpHOM NnHHUeH, KOTOpa® COOTBETCTBYET
JHAYCHHIO
In (T+t)/t = 1.
HNomyxiMm P, = 17,7 MI1a.

OnpenensieM BEIUYHHY THAPONPOBOJHOCTH
kh/p = Q 1/40% (Po,-P)y).
IloacraRnds u3BecTHbIe 3HaYECHUS, IONMYYHM
kh/p = 4050/ 125,6 ' (20-17,7) =14 mxm* cM/MI1a c.
Ha HexOTOpHIX NaneTkaX NYHKTUPHAS JHHUA COOTBETCTBYET 3HAYCHUIO
norapudma, paBaomy 0,1, Toraa BenuYnHa rHAPONPOBOAHOCTH PacCUYUTHIBAETCH

kh/p = Q10 /407 (PP o).

2.1.5 B noneBniX YCHOBHUAX PEKOMEHAYETCS NPHMEHATE JKCHPECC-METOX
obpabotk KBJl no nByM ToukaMm HasneHus, BHIOPaHHHEIM HAa OTHOCHTEJILHO
nonoroM (KkoHe4HoM) y4Jacrke KB/JI.

Ha KB/l dukcupyroTcs aBe TOSKH Py U Py
Bpems ty ¥ ty, OTCUKTHIBAEMOE OT KOHIlA NPUTOKa, JOJDKHO OLITH paBHO

0,1T; 0,2T; ...3,0T u T.4.,, To ecTk BhIOMpaeTCs KpaTHO 3HAYCHHIM BPEMEHH
IIPHUTOKA.
Nasnenue Py u PM no senwudne JOIDKHO MMETH Pa3HOCTh He MEHee
1,5 - 2,0 MM, KOTOpbieé C NOMOIBIK TapupoBouyHOl Tabaunm 3aboHHOrO
MaHoMeTpa nepesoasTes B Ml la.,
[TnacToBOE NaBleHKHe PACCURTLIBACTCA IO opMyne
PyAy - Py Ay
Pp; =~ e | (2.1.5)
Ax - Am
roe AN B Ay - KO3QQHIMEHTDI, COOTBETCTBYIOIUE 3HayeHHaM In(T+t)/t s
BPEMEHM ty H ty, paCCYMTAHKI U CBelleHBl B Tabauue 2.2.
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TaOonmuua 2.2
tN ’AN= In T+t | tv | Av=In (TH)/ty -
0,1T 2.3979 1,6T 0,4855 0,1823
02T 1,7918 1,7T 0,4626 0,1541
0,3T 1,4663 1,8T 0,4418 7T 0,1335
0,4T 1,2528 1,9T 0,4229 8T 0,1178
0,5T 1,0986 2,0T 0,4054 9T 0,1054
0,6T 0,9808 1 22T 0,3737 10T 0,0953
0,7T 0,8873 2,4T 0,3483 11T 0,0870
0,8T 0,8109 2,6T 0,3254 12T 0,0800
0,9T 0,7472 2.8T 0,3054 13T 0,0741
1,0T 0,6931 1 3,0T 0,2877 14T 0,0690
11T 06466  |3.2T 02719 | 15T 0,0650
1,2T 0,6961 34T 0,2578 16T 0,0610
1,3T 0,5705 1 3,6T 0,2451 | 17T 0,0571
1,4T 0,5390 3.8T 0,2336 18T 0,0541
1,5T 0,5108 4,0T 0,2231 | 19T 0,0513
['maponpoBogHOCTs  BRIMUCHAETCH o Gopmyne
kh/u=Q Ay z/ 10(Py-Pu) , (2.1.6)

rpe  z - KO(QOHUUMEHT, 3aBHCAIUMN OT pasMepHOCTH cpenHero nebura

(Tabnuua 2.3).

Tabnuua 2.3
PasMepHOCTE cM/c n/c - M /CyT
cpenHero nebura _ I
KoadppunueHnr

z 0,0796 79,6 1,326 1326 2,1 0,92

I8 KOJMYECTBEHHOM OLIEHKH THUIPONPOBOAHOCTH YHJIECHHOH 30HBI
nnacra npefnokeHa HomorpaMma (pucyRok 2.1.3), B KOTOpPO# pealiM30BaHO
onpenaenenue kh/u no popmyne (2.1.6).

ITpumep. Ucxonurie gauHele: T = 60 MuH.; auamerp OypuibHBIX TPyD -
114 mm; noausto 300 M xunxoct; P =20 Mlla.

[TocnenoBaTebHOCTE ONICpaLMI:
1) onpenensem BpeMms ty Ao Touku M na KBJl, xoropoe BeipaxaeMm

yepes BpeMsa T no mkase ty = (0,5 - 10)T, ranpumep, ty = 1T;
2) OT TOYKH t IepexoUM K nuaMeTpy 6ypunbHBIX TpyD 114 MM;
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IIponomxenue npunoxenus E

3)11pOBOAMM JIHHHIO NlapaiUIeJIbHO OpAHHATE 10 nepecedeHus ¢ T=60Mun;
4) NpoBOAKMM SIHHHIO NMapalienpHO abcuucce JO NepecedeHHs ¢ JHHUEH

BRICOT IIacToBOM xxuakoct L = 300 M, mocrynmuBumreid B TpyOs! nag UIIT 3a

BpeMs IpuTOKa 1;
5) nmepexoaAuM K TOUKE, BhIpaxaromeil pasHoCcTsb M1acTOBOro AaBneHus P,

H 3ab0ifHOr0 Py JaBneHNH B TOUYKE BPEMEHH ty:
AP =P - Pu =20W&;
6) onpenessieM rugponpoBoaHOCcTE Kh/p:
kh/p=1,6 10" M’/ MITac _
Hns onpenenenms cpefdero nebmra (Q rnpepnaraeTcs najneTka

(pucynok 2.1.4), no xoropo#
1) onpenenseM no mkane L BeicoTy 6ypunbHEIX Tpy6 Hax UIIT, 3anon-

HEHHBIX TLIaCTOBOM XHUIKOCTHIO B iepuoa npuroka (B npumepe L. = 300 M);
2) npoBOAMM NHHHMIO MapanelbHO OCH  abcuMce 10 IepeceveHus ¢

NUHHEeH 3agaHHAIX JHaMeTpoB OyYpHIBHEIX TpyO (d = 114 MMm);
3) mapasensHO OpAMHATE MEPEXONMM K TOYKe, ONpeleisiomel BpeMs

niputoka (T = 60 Mun); ~
4) npoBoANM JIMHWIO mMapaluienbHo abciycce A0 nepecedeHus ¢ ockio Q

" AP HaxonuM HCKOMOeE 3HAYCHHUE
Q =600 cm’/c 1 Q/, P = 600:20=30 cm’/MITac.
2.2 Dxcnpecc-MeToasl 06paboTki KpuBeiX nputoka KI1

2.2.1 Hcxopmo#t Qopmynoi s  pa3palGoTK¥ nanerox sBASETCH
BhIpaXKeHUe JeNpecCUH JiA YCTAHOBHBIIErOCs peXuMa QUNETpalHH

QO ”‘ 2:25 x t
() s G — , (2.2.1)
407 kh r,”

rne AP(t) - nenpeccus, Mila;
Q, - AeOHT NNacTOBON XUIAKOCTH, CM’/C;
Y - OBE30NPOBOZHOCTD, CM7/C;
o - PAfUYC CKBRXHHEI, CM.
3amenrB Q, Ha Q(t) m Beeas nonpapounblli xo3dpouument B(t),
YYUTRIBAIOIIHY BpeMsd OPHUTOKa ¥ XapakTep HaKOMNEHHA XHIAKOCTH, IONYYUM

$HOpMyYJTY 1Jis ONPEAENeHNUs THAPONPOBOAHOCTH

kh Q) 1
e e e (2.2.2)
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2.2.2 ITaneTkn uig oIpeaeseHus THAPOIPOBOAHOCTH Npu3aboHHON 30HEL
NMOCTPOEHBEI € YYESTOM Pa3snWUYHBIX YCIOBHHM HCOBITAHUA: JNi NPMMEHEHUA
OypuieHrix Tpy6 Hax HMIIT muamerpom 114 - 127 MM B ansg HacoCHO-

KoMIIpecCcOpHBIX TpyO (pucynku 2.2.1 u 2.2.2).

IlaneTxn nocTpoenk A BpeMenu npurtoka T=2,5; §; 10; 30; 60; 120 Mmun.

Ecnu JeificTBuTENnsHOE 3HayeHHe 1 He paBHO HNEPeYHUCNCHHEIM,
HeoOX0AHMO ITONb30BaThCA MaNeTKOM miia Oamkaliiero sHa4eHUs; HalnupHMeD,
rmpu 1=530 MHUH ciefyeT ucrnons3osaTh naneTky ais T=60 mus.

Mpumep. T=12 mux; d, =114 mm;  Q(1)=640 cM/c; \P(t)= 5,2 MI1a;

P, = 18 MllIa; H = 10 M (Tommnuua Iutacta); P,, paccyurano no KB uinm
OLIeHEHO O riyOuHe 3ajeraHus_ MccheayeMoro uaTepsaia. OnpenensieM
P =18-52=128MIla, Q(t)/P(t) =640 : 12,8 =50 cm’/cMITa.

Ha nanerke (cM. pucysok 2.2.1) aaz T = 10 mun, H = 10 M nposBoaum
BIPABO IMHAIO JO HNEPEeCeYeH s C NepleHuKynIIpoM 1 3Ha4deHus S0cm/c Mla,
TOYKa NepeceyeHns AaeT 3HaueHHe rHAPOIpoBoAHOCTH 3107 M /MIa.c.

2.2.3 IlaneTkH, npuBeAcHHbIe HA pHCYHKaxX 2.2.3 u 2.2.4, aBIIOTCA BCNO-
MOraTEeAbLHBIMH H YYHTBIBAIOT YIPYroe pacnIHpeHHe IUIaCTOBOH XHAKOCTH, HO-
ctynaroiueit B pyosr Hag UIIT, xorja rmybokas ckBakKHHa 3anofiHeHa 6ypoBhIM
PacTBOPOM U TEXHHMYECKOH BOZIOH, a Takxe o0beMB!I 1 mor. M nmosocTd OypHib-
HEIX TPYO, 00CagHBIX KOMOHH H KONLIEBOro 3aTpybHOro npocTpaHcTsa (Tabnuusl
2.4-2.6).

[Tpumep. [nybuna ucneitanus H = 4000 M, nrTepran uensradusa h=50u,
yYAeAbHBIH Bec OypoBoro pactBopa y=1,12 r/cM’, GypuibHEE TPYOSI

d,= 114 MM, auamerp ckBaxXrHsl 190 MM.
Onpenensem: H /1000 = 4000.50/1000 = 200 M* (cMm. pucysku 2.2.3 1

2.2.4) ¥ Ha nepeceyenud MuHuM 114-190 maxomuMm Touky, abcuucca KOoTopoH
onpenenser IMIHMHY Tpy0, 3alONHEHHLIX 32 CYET YNPYIOro pAaCUIHPEHHUA
OypOBOT0O pacTBOpa U3 WHTepBasa UcHbITaHus L = 11 M.

Taonuua 2.4

Hapyxusii | O6peM 1 mor.M KOneLeBOro MpoOCTPaHCTBA MEXY AUAMETPOM
AXaAMCTP CKBaXHHEI U O YP. TP 6&MH, )1M3, HpKR IRaMeTpe CKBAXXNHBI
0y6, MM
VBT 203 - -~ 14 24,5 36
178 3,4 11,1 21,5 31,9 43,4
146 11,6 19,2 29,6 40,1 51,6
CBT 168 6,2 13,8 24,2 34,6 46,2
140 12,9 20,6 31,1 41,4 32,9
127 15,5 23,1 33,5 44,0 35,5
114 18,1 25,7 36,1 46,5 58,1
102 20,2 21,8 38,3 48,7 60,2

113



ot

T=5 mun

T=2,5 MuH

—e—e——>
1000 10000 O(tVAP. cM’/c.MITa

Pucynok 2.2.1 Onpeanenenne ruaponpoBoAHOCTH npu3aboitHoif 30HkI (McnbITaHHE Ha OYpHIIBHBIX Tpy6ax,

d=114-127 mm). LLlugp kpussix: HuTepsan ucnbitanug, H, M. Mcxoanste gannsie: Q(t)/,P(t), T, H.
Iopanok nocrpoenus: abc

q suHMKOIHdU SHHOXIOYOd |

00-290-0'6£-£51 IId



ITponomxenue npunoxeHus E

500

{00

120 MUy

T:

T

60 MuH

T=

30 MuH

T=

T TR A T

_ —— _ e ol ]
IR IR
i W—=W_-=-!=m L]

PH 153-39.0-062-00

u
= =~
T
S = 2
- 2 g
) i ) =
DR -
c
e
-
2
P-J
«]
Ny
| O
-
=
S
4 Jd v
1 ] s
y S
“n i -
L |

v

"
E
A
i
100

10

Q(t)/ AP, T, H.

TTopsanox noctpoenus: abe

Pucynrok 2.2.2 OnpenencHue ruaponpoBoaHOCTH npH3aboitnoii 3oun! (Henpranue Ha HKT)
[Hudp xpussx: HHTepBan uentanug, H, M. Mcxoansie nauunie:
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89-6
114 190 140-243
Hh 73-5
00 127-243
10 | 127-190 140-269
600 89-5 J 114-269
102-5 mu
, 60-6 MM

500

- .mf/,jl%z Y= 112+ L8 i’
m '!// /4nn

200 Wj // ‘ /

- L - s TpyS, sanomsmewsix 5a coer

YIIPpYToro pacliHpesHs XUIKOCTH, M

H - cpennss ray6uHa MCNLITAHKA, M
h - BHTEepBan HCIBITAHNS, M

60 L,wm
Pucynok 2.2.3 OnpeneneHHe YTIPYTOI'0 paCllHpeHus I1aCTOBOM XKUNKOCTH
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89 -6
114-190  140-243
Hh 127214 7
100 _ 127-243
600 89 -5 MM 140-260

102 - 5 MM -6 60-6
500

.,, //' —

II'
i
II
f.
!.

200
L. - muHA TPYO, 3an0NHACMBIX 38 CYeT
YIPYIoro pacMpeHra XHIKOCTH, M
100 H - cpenuas rayOnHa HCNIBITAHAA, M

h - MHTEpBaJl HCTIBITAHKUSA, M

10 20 L,M

Pucynox 2.2.4 Onpenenenue ynpyroro pacliipeHus IJIaCTOBOMH KHUAKOCTH
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Tabnauna 2.5

Tonmmpna O6vem | morm BHyTpmpyﬁmro

Hapyxnbri
CTEHKM TPYO, M | IPOCTPaHCTBA GYPIIBHBIX TPY6, IM”

oIAaMeTp Tpyo, MM

VrsoxenedHbie OypHIIbHBIE TPYOE!

120

203 51,5 7,9
178 44 6,4
146 36 4,3
Cranpusie SypHiibHbBIE TPYOR!

168 9 17,7
168 10 17,3
140 8 12,0
140 9 11,6
140 10 11,3
127 7 10,0
127 8 9,7
127 9 9,4
127 10 9,0
114 7 7,8
114 8 7,6

114 9 7,3
114 10 7,0
114 11 6,7
102 7 6,0
102 8 2,8
102 9 3,3
102 10 5,2
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Tabnnua 2.6
Huamerp obcagHojkt TomuuHa O6veM 1 nor.m Bay':pm-pyﬁﬂoro
TPYOBI, MM CTeHKH Tpy6, | npocTpaHcTaa o6caaHRIX TPYO, AM
MM

168 8 18,2
168 9 17,7
168 10 17,3
168 11 16,8
168 12 16,3
146 7 13,7
146 8 13,3
146 9 12,9
146 10 12,5
146 11 12,1
140 7 12,4
140 8 12,0
140 9 11,6
140 10 11,4
140 11 11,0
127 7 10,0
127 8 9,7

127 9 9,3

114 7 7,9

114 8 7,6

114 9 7,3
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YTBEPXJAIO

I naBHbIH reonor
ITponssogurens pabot

" 200 .

S ik

JAKJIOYEHHE
o pe3yapTaTaM 06paborku nanuex uecnenosanus ckpaxul UIIT

CxBaxxnHa
ITnomans
Kareropus cKBaXHHEI HHTepBan HCHBITARHHUS
CocTogHue CKBROKHHE]
Bpems nocne BCKpBITHA N1ACTa CYT Howmep criycka
HBaaMeTp cKB. B HHT. HcbiT. 216.00MM Harta ucneiTangus
Bayrpennuit amamerp Tpyd 108.00MM Tun ucnerrarens
Bospact nopoxn Hau. orpsna
Jiuronorus Hau. naptuu
N S F™"= 8 B T2 E Y
IIponomxkuTeNLHOCTE NPUTOKA, MHH 5,5 89,5
[TpogomxHTENEROCTS BOCCTAHOBACHUS
JaBNEHUSA, MHH 59,5 31,5

TABJIMLIA BLICOT ¥ ITDIOTHOCTEW XUJIKOCTEN

I XraxocThb _ l BricoTa, M ] I110THOCTS, r/em®

Honuras B 1pybn 100 1.00
[TomsaTas HEDTE
[loausTas naact. BOAa
Ilonasras cMech 460 1.00

[TogusaTent QUNBTPAT
Homaarei#t 6ypoBoit pacTBOp

rMJIPOOVTHAMHWYECKUE ITAPAMETPBI 10 HHUKJIAM

[ Tepawerp [ Enwme | Waorl [ Owai2 | Laca3 |

[Inact. nasnenue no KBJ| MTIla 10,758 10,661
[Inact. naBnerne 1o NpUTOKY Mlla 10,758 10,661
Ko3¢¢. rurponpoBOIHOCTH

- yraneruo#f 30uw! (110 KB/{) 11,60 9,85

- ipuzabofinoit 30HE (10 NPHTOKY) 8,43 8,12

- ipu3aboiHo# 30HNB (1T0 BRICOTaM) 7,52 9,95
Cpenun#t paxravuecknit nebAT Mlcyr 100,74 56,38
Cpez.aenpeccus Ha TIPHTOKE Miia 8,596 6,305
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IIponomkenue npunoxenus E
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ITponomxeune npusoxenus E

'MAPOIVMHAMMNYECKHUE ITAPAMETPBI INTACTA

NOorp. %

IInacTopOe NanneHue 10,724 1,44 1,35
Koo 1 ZponpoOBOaRoCTH
- YAaJIeHHOH 30HM 10, 99 1,06 9,64
- upu3aboRHOK 30HLI 8,13
Koadd.mpu3ab.3akynopku 1,35
Ko>d¢.nmpoayxr.mnacra
- OXHUIAEMBI M /eyt MITa 5.7
- HOTERLIHATLHEIA micytMIla 7,7
- [IpH JAHHOM HCHEITAaHUY MC/cyr MiTa 9.4
Hebut
- OXKHRACMEIN M3/C)’T 36,54
- HOTEeHIAATL AR MC/CYT 49,37
- Ip¥ RAHHOM HCTILITAHHUH M/CyT 60,33
Cpennss aenpeccus 3a
HCIINTAHHE MIlla 6,438
IMPUMEYAHHUE

Oxcanaemet K02QGROHUEHT TPOAYKTHBHOCTH B A¢OHT MOACYHTAHE 10 THAPOMPOBOIHOCTH
Omnkneit 3086 Ha 10 cyrox 3xcruTyaranuy.

[lorepnuantueii kosd¢uumedT NPOAYKTHBHOCTH MHOACYMTAH II0 IHAPONPOBONHOCTH
yAANeHHOH 30HEI.

JeOuT OXHMpaeMElli U OTEHNKANBREIR NOACYATAEH! JUIA CPeIHEHR NCIpecCHH.

Hebut npu HCBITaHKHH - cpeqHul neGUT 3a Bce OTKPHITHIC NEPHOALI MCHILITAHNY.

Meronnka obpaborky baml ocYRuBEpCcHTET2

CocraB HCIIOAb30BARHBIX AAHHBIX ! IHKT 3 mEKT

KpuBas npATOKa N0 BEpXHEMY MaHOMETPY + +
KpHpas NpATOKA MO HIDKHEMY MAHOMETDY + +
KB/l no asxHeMY MaHOMETDY + +
Nrxenep-Aurepnperarop
Hara o6paGorxm
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[Ipunoxenne X
(00s3arensHOE)
- S - Kpmepan—“
Onpenensioniue npu3Haky obpabotky naHubix MITT LOCTOBEPHOCTH

IIpu3nak 1 Obnapyxenude KOJUICKXTOPOB

1.1 Koanexkrop uMeercs

1.1.1 Ilony4yeHn aBHEie (OYEBHIAHBE) IPH3HAKY KOJUIEKTOPa ((POHTAH, [1pu3Haxy He BR3LIBAIOT
06peM H AeOHT NMPHTOKA, NPEACTABUTENBHEIE OPOOKI IaCTOBOMO COMHCHHS
dmouna, 3adpHKCHPOBAH NIPHTOK IO MAHOMETpaM B TpyOax ¥ nox

GuneTPOM).

1.1.2 IIputok B TpYOR! OTCYTCTBYET. 1,2
3adukcupoBasa nosHas nuTepuperuapyemas KBJJ

1.1.3 Hnpopmanns o6 obpeMe, coaepxanun MpHTOKa H IO 3
AuarpaMMaM MaHOMeETpOB orcyTcTeyeT. Ha npurtoxe nabmopaercs

aKTHBHOE HpoaBAcHHe Iuiacta. Ilpy 3TOM  ypOBEHb XHIAXOCTH B

3aTPYOHOM NPOCTPAHCTBE B [IONE 3PEHUA HA YCThEe CKBAXKHHEI,

[.1.4 B nepuoxa perucrpaumd KBJ[ Manomerpom noa ¢uanTpoMm 4
3aUcaHa KpUBas NaJleHHs JaBNeHHs

1.2 MnTepBan uCcibITaHUA NPAKTUYECKY "CyXOoH"

1.2.1 B nepuon perucrpauny KB]I nasienue He BOCCTAHABIMBALTCH 5,6,7,8
1.2.2 3adukcupopana 3ameanennas KBJI 2,5,7,8
1.2.3 Ilpurok otcyrerByeT, KB/l He perdcrpapoBanacs 56,7

1.2.4 Ile6ut nputoka He Gosee 0,1 M*/u, KBJ] 3aduxcupopana 2,5,7,9

IIpusnax 2 O6napyxeHue Hed)TerazOHACHIEHHA B KOLIEKTOPE
2.1 HedrerazonacelieHHe HEMEETCS

2.1.1 IlpaToK yraesogopoXoB MO YCROBHSM, oO0neMy, xHMigeckomy [IpHiHaxu He BHI3BIBAIOT

COCTaBY OJHO3HAYHO NMPHYPOYCH K 0OBLEKTY HCILITARRA COMHCHHS

2.1.2 Hedrts, ras B nputoxe He obHapyxenbl, HO no AasdeHuio B [lpusHaxm TpebyroT

11po60oTOOPHUKE YCTAHOBICHO HATHYHE ra3a JXONBONHHETEBHOFO
NOATBEPXACHRA

['a3 B NpHTOKE OTCYTCTBYET, HE(TH B BUMC IICHOK M Kare/hb 10,11

2.2HedrerazonacuiinieHue OTCYTCTBYET B KOJLIEKTOpE
2.2.1 Ionyaen npurok mractoboil Boasi 6e3 aedu B ceoboAMOro rasa 5,11,12
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HNponomxkenne npunoxedns X
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ITpuznax 3. OneHka npoMBIINCHHOR 3HaYHMOCTH KOJUIEKTOpa

3.1. HedrenacrimieHse NpOMEBININEHHOTO 3HAYCHUS

3.1.1. Ilparok redTH, HeTH ¢ BoJOMH, CO CBOOGOAHLIM razoM mwim 6e3
rasza. Jle6ur medTH cBobonmsiit > 100 M'/cyT

3.1.2. ITpurox HedTH, HedpTH ¢ BOMOIM, ¢ rasom u 6e3 Hero. [ebur
HedTH cBoGOmHEH < 10 M/cyT.

3.2. [azoHaceneAne MPOMBIIUICHHOTO 3HaYCHHA

3.2.1. Ilpurok rasa, ¢ Bonoi mid 6e3 Boabl, ¢ HedThio MK 6e3 HeQTH.
CroGoxurit mefar rasa 2 1000 w'/cyr

3.2.2. IIpurox rasa, raza c HEPOMEINIIEHHOHR HEQTEHIO, ¢ BOAOH HIH
6e3 Bonsl. Mebur raza HMeeT npOMABIINEHHOES 3HAYCHUC

3.3. HedrenacrlneHe He AMeeT NPOMEBIIIIEHHOrO 3Ha9CHHAN

3.3.1. ITpurox Bedh, HedTH ¢ Bogol. O6mmit nebuT uaxoii dassr
(B nepecdere Ha neOuT HedTH) HAKE NPOMBIIUIEHHOTO 3HAYCHHS

3.3.2. [lprTox HedTH ¢ BonoH. OOnmit neGuT NpPHTOKA XHAKOCTH =
10 »°/eyr. HanAuwe HedTH B BUAE Karlens, IVICHOK O0GHAPYKEHO M0

COCTRBY ra3a.

3.4. 'a3oHaCEIMICHNE HE HMEET DPOMBIUUICHHOO 3HaYeH U

3.4.1. Ilputox rasa, ¢ KamwisMH HedTH, ¢ Bojo# uin Oe3 BOImIL
Ceoboausiit aebur rasa < 1000 M/cyT

3.4.2. IlpAaTok raza, ¢ KanasmMH HePTH, ¢ BOmoH mam 0Oe3 BOXEL
CroGoaupii nebur raza < 500 M°/cyt
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Iipu3Haxy He BLIZWBAIOT

COMHCHNA

13, 14

Ilpu3Haky HE BRI3LIBAIOT
COMHCHHA

15

5,7,9,13

57,913

5,7,9,11,13

5,7,9,13, 15
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OcHOBHBIE ¥ npousBoxHbie eauHubl CH 1 cooTBEeTCTBYIOMME

HaumMmenopanue
U pa3MEpPHOCTH
BEJIHYHHD]

SNMUHHUILIBI IPVYIUX CACTEM

Anuua, L
Macca, M
Bpemsa, T

TepmoausramuH.
TEeMIIepaTypa
IInomans, L2
Ob61peM,
THMOCTD, L’
CxopocTs nHHEH-
Had, LT
IlnorHocTe

ML~

Y nensHeIi Bec
L*MT>

Y aenpHbIA

o6sem LM
["azoxuaKocTHEIH
¢akrop

Cuia, Bec,

LMT™

BMEC-

Mrryasc cunnl
LMT
JaBnesue, Mexanu
YeCKOS HanpsKe-
HHE, MOARYNL YII-
PYTOCTH  MOZAY/b
CIBHTA, L'MT™
[ioBepxHOCTHOE
HaTsOHxeHue, MT 2
Knnematuyeckad
BA3KOCTh, LT
IIponuiiaemocts
MIOPHCTBIX Cpen

METp
KHIIOrpaMM

CeKyHAa

KCIbBHH

KBaApaTHbIA METp
KyOH4YeCKHHA MeTp

METD B
CEKyHOY
KunorpaMM  Ha
KyOuueckuit MeTp
HBEIOTOH Ha Kybu-
YECKHHA METp
KyOuueckuit MeTp
Ha KHJIOrpaMM
KYOHYEeCKHH MeTp
Ha Kybud. MeTp

HBIOTOH

HBIOTOH~
ceKyHIa

[IaCKallb

HEFOTOH

Ha METp
KBaJApaTHBIH
METP Ha CeKyHOy
KBaJIpaTHbIN

MeTp

b 1 L 1t F T 1 T F b 0 % 1 34 J 3 D 1T A 4 L 1 J | 1 § [ T}

* BHecucTEMHBIE ¢IHHULB!, JONYycKaeMble K IPHMEHEHHIO HapasHe ¢ eauauuaMu CH.
** Jlonyckaercs NpUMEHATE TOALKO ANA H3MEPEHHAA MUIOMIaneH 3eMeJbHBIX YIRCTKOB.

*** [lepeBosi HEKOTODBIX €AMHHI APYIHX cHcreM B eauuuuy CH

CBCICHHUA aBTOPOB.

ExuHA UG

KF
C

TOHHA

MuHYyTa®*

yac¥

CyTKH*

rpanyc

Ifenpcus
rektap**

naTp*

HAaVMEHOBaHHKE oboszna | Haumeno- | O603Ha~
) yegue | BaHHe YyEeHUE
M -

ra

CooTHOLIEHHE

C ApYTUMH
eNHHWIAMH

It=1"10° xr
Imu=610c
19=3,610° ¢
1cyr=8,64 10%
1°K=1°C

(10 pasm
lra=1- 1(;‘21

1n=110"m
1kM/u=
0,27778m/c***

1 qua/en’=
10 H/MO*+*
Bemwunaa ofparHas

TLUIOTHOCTH

1H=1xr/M/c*

1 qun=1"10"H***
1xrc=9,80665H***
L c=10"H c***

1Ta=1H/M*
kre/oM’=
=(1rexn.aT™M)=
9.80665 10°TTa***

1 nan/em=1 107 H/m***
1xrc/m=9,80665H/m***

1CToxe=1 107*M*/c
1 Hapeu =1,01972 10

M ik Xk k

NPUBOAMTCA IS
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YK 622.244.6 IT167 OKCTY

Kmo4eBnle cnoBa: xoMruiekcsl obopynosaHusa, komnonoskd UITT, ManomeTph,
YCTHE CKBRUKHHE!, OTKPBITHIH CTBOJ, 0DCamHasd KOJOHHA, PEXUM HCIBITAHHS,
AuarpaMMBl JaBlIeHUs, TapaMeTpHl Itacra, oopaborka KIT u KB/, HopmaTHBHO-

TeXHUYECKad NOKYMEHTALMS 110 HCIBITAHHIO.
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