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BBEAEHUE

Hacrosiwuit craHgapt pa3paboTaH ¢ y4eToM MOIoXeHU#t 3akoHoB Poccuitckoit Menepauuu
M HOPMAaTUBHLIX MPaBOBbIX AKTOB B 06/1aCTH MCMONb30BaHMs M oxpaHbl Heap [[-32].

B HeM mpuBedeHbl METOAHYECKHE PEKOMEHIALMHU MO MPOEKTUPOBAHUIO U IKCIUIyaTaUHUH
CREUUATU3UPOBAHHBIX [MOJHUIOHOB pa3MelEHUSl XHUIKUX OTXONOB MPOM3BOACTBA, OMpene/eHbl
CTPYKTYpa W colepXaHue o0s3aTebHbIX PA3LENOB MPOEKTHBIX JOKYMEHTOB M MOPSIAOK MpoBene-
HUSE TUAPOT€03KOJOrHUECKOr0 KOHTPOMS.

Cpok neicteust P 51-31323949-48-2000 “TuaporeonoruyecKuit KOHTPOJIb Ha MOJIMIOHAX
3aKauKH MPOMBbILULIEHHBIX CTOUHBIX Boa” ucTekaeT B 2005 rony. [ToutH 5-neTHUit nmepuon UCMob-
30BaHUA 3TOTO JOKYMEHTA BbISBWI HEOOXOIMMOCTb €ro nepepaboTKH U AOMOIHEHHSI.

[MoMUMO MOSTBIIEHMSA 3a MOCHeIHee BpeMsl HOBbIX HayyHO-METOAUYECKUX Pa3paboToK, Bax-
HOM MPUUYMHON 3aMEHbI ABIAETCH YTOYHEHHUE TIOHATUS “Ccreurani3upoBaHHbIA MOMUTOH” ra3ofo-
ObIBAOLIMX OPraHM3aLKHA, OA3EMHBIX XPAaHUJIMIL ra3a U CBA3aHHBIX C HUMM nepepabaTbiBatolnx
TTPOM3BOACTB.

CrieurtdUyHOCTL T'MAPOreoNOrHueCKUX YCIOBUI1 TAKMX MOMIOHOB, pa3MeLleHHe UX Ha yya-
CTKax, OTBEAEHHbIX HEAPOMOAb30BaTEIO LTSl NOObLIYM Ta3a, LIMPOKOe pacnpoCTpaHeHHEe TaKOTro
cnocoba 3axopoHeHHUst oTxonoB B OAO “[asnpoM” Tpe6GylOT HEOTIIOXHOTO PelIEeHUs HOPMAaTHB-
HbIX, TPABOBLIX U TEXHOJOTHYEeCKUX NMpobaeM. Haubonee BaXHbIMU ABASIOTCH:

- pa3paboTKa €AMHOr0 METOAMYECKOro MOoAXoJa K HOPMUPOBAHUIO COAEPKAHUS 3arps3Hsi-
IOLLMX BELIECTB B XUIKUX OTXOMAX MPOU3BOACTBA;

- 000CHOBaHKe HEOOXOAUMOM CTENEHU NpPeNBAPUTEIbLHON MOATOTOBKU XUAKHUX OTXOMOB
NMpPOU3BOACTBA;

- MOAKEPXaHUE MPUEMHUCTOCTH CKBAXKUH HA BLICOKOM YPOBHE;

- 000CHOBaHHE apeayia MOA3EMHOrO pacTeKaHUsl XUIKMX OTXOJAOB MPOU3BOICTBA;

- OpraHU3alusl pallMOHATbLHOTO MMIPOTE03KOIOTHIECKOro KOHTPOIS.

OcHOBHbIE 330a4M HACTOSILLIErO CTaHIapTa - HOPMATUBHO-METOAUYECKOE 3aKperIeHUE MHO-
rOJIETHErO OMbITA 3aXOPOHEHHUSA XUIKMX O0TX0J0B rpoussoactBa B OAO “Tasnpom”, perjiiaMmeHTa-
LLMs OCHOBHBAIX MOMOXEHWH MMAPOre0JOrMYECKOro KOHTPOJIS, MOBLILLIEHHE 3KOHOMUYECKON 3h-
(DEeKTUBHOCTH 3KCILTyaTaUMM CELIMATU3UPOBAHHBIX MOJUTOHOB [UIS 3aXOPOHEHHS XXKUIKHUX OTXO-
JIOB MIPOM3BOACTBA, COOMOACHHE KOTODBIX SABJISIETCS YCJOBUEM re0dKoAoruueckoil 6e3omnacHoCT1

MOJIMTOHOB.
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CTAHJAPT OTKPBITOIO AKIIMOHEPHOI'O OBIIIECTBA “IA3IIPOM”

TUIPOTEODKOJOTMYECKAN KOHTPOJIb
HA CITEHHUAJTU3UPOBAHHBIX ITOJTHUTOHAX PASMEIIEHUSA XKUIKUX
OTXOJIOB ITPOU3BOJICTBA B FA30BOY OTPACJIU

Hara eeegeHus — 2006-01-01

1 OosacTsL npEMeEHeHUst

HacToauiuii cTaHIapT yCTaHABIMBAET €AUHbIi OpraHU3aLUOHHBINH MOPSIOK MO Ie0oro-
THAPOreoOoruyeckoMy U TEXHOJOTMYECKOMY obecrneyeHHo paboT MpY NnogroToBKe MpPOEeKTHBIX
JOKYMEHTOB W MPOBEAEHUH THAPOTreO3IKOIOIMIECKOTO KOHTPOJSI 3aXOPOHEHHS XHAKHX OTXOLOB
MIPOU3BOLACTBA C YUETOM CrieUM(PHKHU CIIEUNMATU3NPOBAHHBIX MONUroHoB. CTaHaapT pa3paboTaH JUist
WCTI0/Ib30BAHMS B LIEJISIX MOBBILLEHHUS YPOBHS SKOJIOTMHYECKO# 0€30MAaCHOCTH W COBEPIICHCTBOBA-
HHSA NTPOM3BOACTBA HA CMELUATH3UPOBAHHBIX MOJIMTOHAX 10 3aXOPOHEHHIO XHUAKUX OTXOLOB ra3o-

noGbiBaouTx opraHysauui OAO “la3npomM” M 1O0YEPHHUX OOLLIECTB.

2 TepMuHbBI 4 ONpe/Ie/IeHUS

B HacTodlueM cTaHAapTe MPUMEHEHbBI CAedylolIHe TEPMUHBL C COOTBETCTBYIOWMMU OMpe-
JeTeHASIMHU:

2.1 XuaKHe 0TX0Ibl Tpon3BoacTBa: KHIKOCTH, 0Opa3ylourecsi Ha TEppUTOPHH ra30BbIX Opra-
HU3AUMA K KX TEXHOTOTHYECKUX OOBEKTAX, COCTOS LUME U3 MOMYTHBIX BO, IPOU3BOACTBEHHBIX CTOY-
HBIX BO/, JOXIEBbIX CTOKOB KM OBITOBBIX CTOYHBIX BOZ.

2.2 nornomawimui ropusolT: IToa3eMHBIN NMpPOHHMLIAEMBIA TOPU30OHT, 001aAa0IMI oCcTa-
TOYHON EMKOCTBIO [UIst 3aXOPOHEHUST MPOEKTHOTO 00beMa XUAKHUX OTXOJOB MPOU3BOACTBA, HAEXK -
HO M30/JIMPOBAHHBIA OT BOAOHOCHBIX TOPU3OHTOB, MCIIOIb3YEMbIX M1 BOOOCHA0XEHUS, MPOMBILL-
JIEHHOTO M3BJIEYEHHUsI XHMHYECKHUX KOMITOHEHTOB M B OATLHEONOIMYECKHUX LIETTSIX.

2.3 cnenMaM3MpoBaHbiil nomurod: KoMIutekce nog3eMHbIX U HaI3eMHBIX COOPYXXEHHIA, TTpe-
HAa3HAYEHHBIX TS pa3sMelUeHUs CMelUalbHO MOATOTOBAEHHBIX XUAKUX OTXOJOB OpraHM3aLU
OAO “lasznpom” B IOr/I0ILIANOIIEM TOPU30HTE, 06ecreyuBaloLLeM Mx Be30MmacHoe xpaHEHHWE B Teye-

HHe 0603puMOro OyayLiero.

Hszdanue ogpuyuaavroe



CTO l'asnpom 18-2005

2.4 3axopoHeHue oTxon0B: M30aaLUHA OTXOMOB, HE MOMIEXAIWX NATbHEHIIEMY KCMOAb3O0-
BaHMIO, B MOMIOIAIOUIAX FOPH3OHTAX B LIEAAX NMPEAOTBPALICHHUS MOMAaJaHUs 3arpsa3HAIOWKUX Be-
1eCTB B MOYBY, MOBEPXHOCTHLIE W MOA3EMHbIE BOABI, SBISIOUINECS OOBEKTOM MCMOAB30BAHUA ANS
MUTHEBOTO U XO3SIMCTBEHHO-OLITOBOTO BOZOCHA0XEHHU S, NPOMBILLIEHHOTO U3BAEYCHUSI XMMHUYEC-
KHMX KOMMOHEHTOB WIH B GaIbHEONOTHYECKHUX LeIsX.

2.5 caHHTapHO-3AIIHTHASA 30HAa: YacCTb TEPPUTOPHH CMELHATUIUPOBAHHOIO MMOJUIOHA MO
3aXOpOHEHMIO XMIKHMX OTXOJOB MPOM3BOACTBA, B MpEAEaX KOTOPO# YCTaHABIMBAETCS CHELMaIb-
HBI{ pexXuM 3eMyie- U BOAOMOJIb30BaHUA W OrpaHUYEHUE MPOMBILIEHHON AeATENbHOCTH, HE CBA-
3aHHO# C 3aXOPOHEHHUEM OTXOIOB.

2.6 3aboiinoe xasnenne: [asneHue, 3aMEPEHHOE B CKBAXXWUHE Ha F1yOUHE HMXHUX ObIp UH-
TepBana nepgopauuu.

2.7 nnactopoe aasienue: JlapneHue ¢utoraa B KakoH-J1uM00 TOUKE MOFAOMIAIOUIEr0 TOPU-
30HTa, PABHOE BECY CTOJI0A XUIKOCTH OT ITYOHUHDI MOJOXEHUS 3TOI TOUKHU 10 CTATUYECKOTO YPOBHS.

2.8 nenpeccHoHHAs BOPOHKA: YacTh BOZOHOCHOTO FOPH30OHTA C MOHMXKEHHBIM ILTIACTOBbIM
IaBjeHueM, GOpMUPYIOILIMMCS B pe3ysbTaTe pa3paboTKH 3aJIeXel yriieBOLOpOaOB.

2.9 mexTpyOHoe npocTpaHcTBo: KosiblieBOE NPOCTPAHCTBO CKBAXKMHBL MEXAY HaCOCHO-KOM-~
MpecCOpHbIMU TPYOAMU W IKCIUTYaTaLIAOHHOM KOJOHHOM.

2.10 penpecchs Ha mnact: Pa3HocTh Mexay 3a60MHBIM U TEKYILMM IL1ACTOBBIM JaBICHUSIMH.

2.11 nenpeccus Ha niacT: Pa3sHOCTh MEXAY TEKYLIMM IUTACTOBHIM U 3a00iHBIM IaBJIEHHAMHU.

3 O003HaYeHHSA H COKpPAIIEHUS

3.1 B HacTosillieM CTaHAapTe MCMOJb30BaHbl cleayiolie 0603HAYeHUST K PacyeTy Nnoa3eM-
HOTO pacTeKaHUs 3aKaylMBaeMbIX XUIKUX OTXOLOB:
K,,. — MPOHMULIAEMOCTb JaTepaibHast, AapCH.

A

K, . — MPOHWLIAEMOCTb BEPTHKAIbHAS, 1aPCH.
m,, — ahdexTHBHAsA MOPUCTOCTD, JOJIH EANHHULL.

[, — ryGHHa KO HUXHUX AbIP NepdOopauuu, M.

[, — raybuHa 1o texyuiero ['BK, M

[, — [1yG1MHa IO MOAOLIBbI BODOHKHU IETPECCHH, M.

I, — HaYQJIbHBIH YPOBEHDb MOA3CMHBIX BOX, M.

I_ .. — TEKYLIHA yPOBEHD B MPOCTAUBAIOIIEH HATHETATEIbHOM CKBAXUHE, M.
P, ., — JaBJIeHHE y HIXKHUX ObIp Nnepdopauun, Kre/cm?,

P’ay; — JaB/IEHHE HA YCThE CKBAXHHBI MPH 3aKaYKe MPOMCTOKOB, KIC/CM?,

P=%  — naBieHWe y HUXHHX Ablp Nepdopaluy Npy 3aKauke, Krc/cM?.
HAN p p
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HIBK — TeKyluui MIacToBBIA HaMop, NPUBEAEHHbIN K OTMeTKE HayarbHOro MBK, M.Boa.CT.

P .. — AaBJIEHKE Ha MOAOLIBE BOPOHKW AEMPECCHH, KI/CM?.

HyAf{ g — 3a00WHbI# HaMop HarHeTaHHs, MPUBEACHHbIH K MIOCKOCTH HUXHUX Abp nepdo-
paLMu, M BOL. CT.

H Y — nanop Ha nonowse BopoHkH Aempeccuu, MpuUBeIEHHbIM K MIOCKOCTH HHXHHUX

Ibip epdopaLnu, M BOA. CT.
h, — 3G EKTUBHASL MOLLHOCTh MOrJIOIIAIOLIErO TOPU3OHTA, M.
h - BbicoTa noanema I'BK (rekyiuas), M.

ml

hx

8K 3¢)¢€KTHBH3H MOLIHOCTb KOJ/IJIEKTOpa MEXAY OTMETKaMHU HAYa/IbHOIO U TEKyLIEro

rasopoasHoro KoHtakToB (I'BKH u I'BKT), M.

Lak — raybuHHasi oTMeTKa HavanbsHoro I'BK, M.

IV, — o6BbeM 3aKaYMBAEMOM XMIKOCTH, ThIC. M3,

K, — K03 HLHEHT BHITECHEHMS M1aCTOBO BOJIbI XHIAKUMU OTXOAAMH TPOU3BOACTBA, 101H
eNVHUL.

K — ko3dbduunueHT 0XBaTa MPOMCTOKOB B MOIJIOLLAOLLEM 1aCTe, A0NIU eAHHHULL.

ox.np

R — cpeaHuit paanyc apeana MOA3EMHOIO PaCTEKAHMs XHIKHUX OTXOAOB MPOM3BOJACTBA, M.
3.2 B HacTOsILEM CTAHAAPTE UCIOb30BaHbI CIEAYIOIIME COKPALLEHUSI:

I'BK — rasoBoasiHOM KOHTakT

BCB — ObITOBBIE CTOYHDBIE BOABI

'MCH — rocynapCTBeHHbI MOHUTOPUHT COCTOSTHUS HEIP

KBJl — xpuBast BOCCTAHOBNEHUSA AaBNEHUS

MMII — MHoroseTHEMED3IbIE MOPOALI

HI'KM — HedTeraszokonneHcaTHOE MECTOPOXIECHUE

HKT — HacocHo-KoMmnpeccopHbie TpyObi

OBOC — olieHKa BO3eHCTBAS Ha OKPYXaIOLLYO cpedy

MIK — npeneapHO H0NYCTUMbBIE KOHLIEHTPALIUH

[MIH — npemenbHO AOMYCTUMbIE HOPMBI

XTI — non3eMHOe XpaHWULLIE ra3a

P® — Poccuiickas Penepauns

C33 — caHuTapHO-3aMTHAS 30HA

CII3XK — crreunaM3MpOBaHHBIA MOJMUIOH 3aXOPOHEHHA XHUIKUX OTXOLOB MPOH3BOACTBA
TY — Tsxenble yraeBoAOpOIbI

YB — yrneBoaopoab
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YITIKT - ynpasieHue o NoaroToBKe KOHAeHcaTa K TPaHCHOPTY
DEC — puabTpaluMOHHO-EMKOCTHbIE CBOMCTBA

9X3 — 31eKTpPOXUMMUYECKAS 3aLINUTA

4 Teonormyeckue U ruIPOre0aoOrHyeckKHe yCJA0BHs, HeoOXOoaHMbIe IS CO3TAHMS
CTieNHAIM3HPOBAHHBIX MOJIHTOHOB

4.1 Cneuranu3vpoBaHHbINA MOMUTOH MPEACTaBAseT COOOM KOMIMIEKC HAX3EMHbBIX U TOA
3eMHBIX COOPYXEHUWH, NMPEIHA3HAYEHHDIX LN 00€3BPEXUBAHUS, NepepaboTKH U U3ONSILUH OT OK
py>XKalollei NpUpOAHO Cpelbl TBEPAbIX U XHUIKHX OTXOAOB, 06pa3yIOLLHXCS B IIPOLECCE Pa3BEAK]
Hedp, HOObIYM M MMPOU3BOACTBA TOIUIMBA M3 YIJICBOLOPOACOAEPXKALLETO XHUAKOrO U ra3oBoro rnpu
POAHOTO ChIPbS.

4.1.1 llpu yaoOBAETBOPUTENBHBIX reoioro-ruaporeosorudeckux ycnosusax CI13XK coopyxa
10T Ha TEPPUTOPUSIX FTOPHBIX OTBOAOB ra30BbIX, FA30KOHIEHCATHBIX U HEDTAHBIX MECTOPOXKIAEHH]
W ApYrUX OOBEKTOB.

4.1.2 X MOXHO COOPYXaTh B CNEAYIOIIUX TOPHO-TEOJIOTUYECKUX YCIOBHUSIX:

- B BOMOHOCHBIX TOPU3OHTAX, B BbIPAGOTAHHBIX ra30BbIX (FA30KOHAEHCATHBIX) HEDTAHBI
3aJ1eXXaxX WA HEMOCPEACTBEHHO B 3KCINYaTUPYEMOH 3aeXH;

- B M30JIMPOBAHHOM MOIJIOLIAIOLIEM TOPU3OHTE, PACMOM0XKEHHOM Han,/TIOA 3a/IeXbI0 Ml
[aJIeKO 32 ee Tpeae/laMu;

- B TMAPAaBAUYECKH U30JIMPOBAHHOM OT 3aeXU Y B roprsoHTe Wiy UMEIOLIEM C HEMl COBED
LIEHHYIO COO0LIaEMOCTb;

- B TEDPUTr€HHOM WM KapOGOHATHOM KOJUIEKTODE.

4.1.3 [Mornowarouune ropu3oHThbl, HE UMEIOLLME TMAPABIMUYECKON CBA3U C 3aNEXbiO, 00Na
NAal0T CIENYIOIUUMU YepTaMu:

- COBEPLUEHHBIM YNPYTOBOAOHAMOPHLIM PEXUMOM;

- MpH 3aXOPOHEHUU XUIKOCTH B HUX COOTBETCTBEHHO BO3DACTAeT IJIACTOBOE AaBJieHUE;

- TMAPaBIMYECKOe BIMSHUE HATHETAHUS PACMIPOCTPAHSETCS MO BCel HENpepblBHO NPOHHU
LIaeMOM 4acTH IutacTa.

4.1.4 TlonuroHsl, UMEIOILME TUAPABIUYECKYIO CBA3b C 3aj1eXKbi0, 00JIafAIOT CAEAYIOLIUMI
yepTaMu:

- MOTJIOLIAIOIINHA TOPU3OHT SIBJISIETCA YACTbIO I€0JOTO~-TMAPOAMHAMUYECKON, TEXHOIOTU

YECKOH U FMDOFCOSKO}IOFH‘ICCKOI‘;( CHUCTEMBI 3aJICXKH, MOCKOJIbKY €ro XHMIKOCTH Y4aCTBYIOT B MO
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oepXaHUU MacTtoBoro naBfeHus. [loaToMy akcrutyatauus 3ajuexu YB HeusbexHo conposoxia-
€TCsl 3arpsi3HEHHEM MOTJIOLLIAIONIEr0 FOPU30HTa MO TEXHOJMOTMYECKHM MpHUYHHAM;

- HENpepbIBHOE CHUXEHHME TUIaCTOBOrO JaBAEeHUS B [TOMJIOWAOIEM TOPH3OHTE H CBA3aHHOE
C HUM yBeJIMUEHUE Pa3HOCTU MexXAy 3a00MHBIM JaB/ieHHEM 3aKaYyKHU U MIaCTOBBIM AaBACHHEM,
MpuBoOISllIee K CHUXEHHUIO MPOYHOCTH 3aKOJOHHOTO LIEMEHTHOIO KOJblIA.

4.2 B TeueHHE BCETO MPOEKTHOTO CpOKA 3aXOPOHEHUs AOKHBI COOMIONATLCS Cleaylolue
YCJIOBUSL:

- MOTJIOLLAIOLIUI TOPU3OHT AOJIKEH ObiTh MEPEKPHIT HAXEXHON U30JIMPYIOLIEH MOKPbILIKOK;

- MOMNOLUAIOWUHA TOPUIOHT AOJXKEH 00lagaTh AOCTATOYHO BHICOKUMH (DMIIBTPALIMOHHO-
€MKOCTHbIMU CBOWCTBAMH 15t NMPUEMA MPOEKTHBIX 06bEMOB 3aXOPOHAEMBIX XHUAKHUX OTXOAOB Mpo-
WU3BOACTBA;

- XUIKHE OTXOAbI MPOU3BOICTBA NO/UKHBI ObITh TOKAJN30BaHbL B Mpeae/iaX YCTaHOBJIEHHbIX
rpaHul] FTOPHOTO OTBOJA;

- B3aUMOAEUCTBUE XKHIKHUX OTXOIOB MPOU3BOACTBA C [UTACTOBLIMUA BOAAMH M MTOPOAAMMU I10-
FOWAOLIEr0 FOPU3OHTA AOIKHO MCKTIOYATh HEOOPAaTUMOE CHUXEHUE (PUIBTPALIMOHHBIX CBOWCTB
MOT/IOWAOLLIErO FOPU30HTA M HapylUeHWe YCTONUYMBOCTH MPU3a00HHOMN 30HbI; MPHY YCTAHOBAEHHOM
HECOBMECTUMOCTH OIPEAESAIOT MEPhI HEOGXOIMMOM MOATOTOBKU XHIKUX OTXOAOB MPOU3BOACTBA
Mepel UX 3aXOPOHEHHUEM.

4.3 Teonoro-runporeonoruyeckas xapakrepuctuka CI132K Ha HauanbHOI CTAAUU IKCIUTya-
TALlUU COREPXMT:

- O0LLYIO CTPYKTYPHO-TUTOJIOTHYECKYIO U CTPaTUTPadUUYECKYIO XapaKTEPUCTHKU MECTOPOX-
neHust YB, oCHOBHbIE NTapaMeTpsl BOOOHAMOPHOTO facceiiHa (pa3Mepbl, BOAOHOCHBIE KOMIUIEKCHI,
peruoHabHbIE BOAOYIOPbI);

- CBOAHBIN Te0NOro-THAPOTreOJIOTHUECKUIM pa3pe3 ¢ KpaTKUM JIUTOJNIOrO-cTpaTUrpaduyec-
KUM OITHCAHUEM, HA KOTOPOM BBIACJIEHBI BOJOHOCHBIE KOMITJIEKChI ¥ TOPU3OHTLI C PA3ACSIOLIUMHU
UX BONOYIOPHBIMH TOJILAMM;

- TepMoBapuyecKre yCIIOBUS MO TeONOTHYECKOMY Pa3pedy;

- [PY HAJTMYUKU MHOTOMETHEMEP3/IbIX MOPOJ — XapaKTEPUCTUKY UX pPaclpeaeseHUs Mo Iio-
1Ay U pa3pesy;

- IUTSL KaXKIOTO BOXOHOCHOI'O KOMIUIEKCA ITO pe3yabTaTaM ITOJHBIX XMMUYECKMX aHATHU30B ~
XapaKTEePUCTUKY COCTaBa MOA3EMHBIX BOA C 00513aTEIbHbIM YKa3aHHEM COACDPXKAHUIA THITUYHBIX IS
JAaHHOTO paiioHa MUKPOKOMITOHEHTOB, a TaKXe HeGTEeNnpOLYKTOB, TSXKEIbIX METALIOB, METAHOJIA,
JUSTUICHTIIUKONA U APYTHX BO3MOXHBIX 3arDA3HSIOLIMX BELIECTB, TEXHOMOTHYECKU CBA3AHHBIX C

HedTera3oBeIMK MPOMBICIAMU;
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- XapaKTepUCTHKY COIEPXaHUS M COCTaBa BOJOPACTBOPEHHbBIX Ia30B;

- XapaKTEePUCTUKY 3KOJIOTMYECKOro COCTOSIHHUSA 06BEKTOB XO3AWCTBEHHO-MMUTHEBOrO BOMAO-
MONb30BAHUS.

4.3.1 Teonoro-ruapore0Ioruueckas XapakTepucTka noroialoero ropu3oHTa CoNepXHUT
CBEACHUSA:

- 0 BO3pacrte, MIyOHHe 3aieraHus ero KpOBJAM M NOAOLIBHLI, THUMNE W pa3Mepax CTPYKTYpHI,
yrnax HakJIOHa ITOpof,

- o0wKx ¥ 3¢ PeKTUBHBIX TONILMHAX, 3P (dEKTUBHON MOPHUCTOCTH, MPOHWLIAEMOCTH U 3aKO0-
HOMEPHOCTAX UX paclpee/ieHHs M0 ILUIOLIaIH;

- TOJILLIMHAX MEPEKPbIBAIOLIMX U MOACTHIAIOUIUX BOAOYIIOPOB;

- JTUTONOTHYECKOM COCTaBe, NECYaHUCTOCTH, TIMHUCTOCTH, KapOOHATHOCTH;

- (paKIIMOHHOM U MUHEPATOrHYECKOM COCTaBe.

K onucaHuio NpuUiaraioTcs COOTBETCTBYIOUINE TabaUIbl U rpadUyecKHe MOCTPOEHHS.

4.3.2 OnucaHue ruaporeoTOrnyecKux yCIOBHM MOMIOIUAIOUICIO FOPU30HTA BKITIOYAET Xa-
PAKTEPUCTHKY TepMOBaApUYECKUX MapaMeTpoB, GU3HYECKUX CBOMCTB MOA3EMHBIX BOI, XUMUYEC-
KOro coctasa (Mo pe3yabTaTaM MOJHOI0 XMMHUYECKOro aHANu3a), cnelndruyecKkux MUKpOKOMITO-
HEHTOB, CONEPXaHHA U COCTaBa BOJOPAaCTBOPEHHBIX ra3oB. JlaHHbIE 110 BOAOPACTBOPEHHBIM razam
W MOA3eMHBLIM BOJAM NMPEANOYTUTENLHO OTPa3uTh B TabauuHo# ¢dopme. TpH HanMuuK gocraToy-
HbIX CBEIEHUN CIEAYeT OUEHMTb YCIIOBUA Hayajaa CTPYHHOro MOTOKA rasa B IUIACTOBBIX Bodax No
metoauke [33].

4.3.3 OCHOBHbIE XapaKTePUCTUKU HarHETATEBHbIX CKBAXHH M MOLIOILAIOLIETO TOPU3OHTA,

MOMYy4YECHHbIE 110 AaHHBIM TMAPOAMHAMUYECKUX UCCAEN0BAHUI, BKIIIOYAIOT:

TMTPUEMHUCTOCTb HArHETATEJIbHBLIX CKBAXHH,

KO3 GOULHMEHT MPHUEMHUCTOCTH,

THAPONPOBOLHOCTb,

IMbe30MPOBOAHOCTb,

- MIPOHULIAEMOCTD.

PesyabraThl 3aHOCAT B Tabunubl 4.1, 4.2 ¥ WUTIOCTPUPYIOT COOTBETCTBYIOWMMU rpaduyec-
KHUMHU MPUIOXKEHUAMM, HA OCHOBE KOTODbIX A€HACTCA BbIBOA O XapaKTepe€ W pa3sMepax 30Hbl THIApOo-
OMHaMUYECKOTO BIMAHMA 3aKayKH (110 NaTepaivd U BepTUKaIn), HAUTHUMH SKPAaHOB M JMTOOTH-
YECKUX OKOH.

4.3.4 Tlo pe3yabraTam reoNoro-rUuApOreoIOrH4eCKNX UCCIEN0BaHUH demaeTcs 3aKMoYyeHue
0 COOTBETCTBHMH MTapaMEeTPOB MOTIOLUAILIETO TOPU3OHTA TPeOOBAHHAM COOPYXEHUS [TOMMTOHA AN

3AXOPOHEHHMS XHUIKUX OTXOLOB MPOU3BOACTBA HA NMPOMBILIIEHHOM OGBEKTE.
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5 Craguu 1 BUABI re0I0r0-ruApore0orHyecKmx HeCaeAoBatuil

CrpourennctBo CIT3XK nmpoBoaaT B yeThIpe CTafMH:

a) MpenBapuTenbHas OLUEHKA;

0) nouMckoBbie paboThI;

B) MpenBapuTeNbHAs pa3BelKa;

r) AeTajbHas pa3BelKa.

Ecnu CII132K coopyXaloT Ha MeCTOPOXIEHUH Y B, Koraga yxe rosnyyeHsl ZOCTATOYHBIE CBe-
AEHHUS O TeONOTMYECKOM CTPOEHUH TEPPUTOPUM, TO LIEJEBbIE I€00r0-THAPOTre0NOTHIECKUE UC-
ClefOBaHUsA HAYMHAIOT C 3TANoB B) Wi r). [IpH 3TOM MapaiieNbHO C PAa3BEAKOMN 3a1eXH WM ee
OMBITHO-MPOMBILIIIEHHON JKCMUIyaTaured HeoHXOAMMO MPOBOAUTE I'e0Or0-rHAPOreoNornieckre
W CaHUTAPHO-TMTHEHUYECKHE UCCIEA0BAHUS B HEOOXOAUMOM M IOCTATOUHOM OGBEME.

[eos10ro-rugporeoNOrHYecKue UCCIeJ0BaHUSA NMPOBOAATCA 10 HAIPABAEHUSIM:

a) reoyoro-rpoMBIC/IOBBIE, CBSI3AHHBIE ¢ H3YUEHUEM CKBAXMH W MOIIOLIAOUIErO TOPU30HTA;

6) nabopartopHble GUIMKO-XUMHYECKHE W OMNMBITHO-3KCITEPUMEHTANIbHbIE MO U3YYEHHIO

KHUAKOCTEH U TBepabIX MOpON (KOJUIEKTOPbI, MOKPBILIKH).
5.1 I'eosioro-npoMbICJIOBbIE HCCJIEIOBAHUSA

5.1.1 B npotiecce pa3BeaKu B GypsIIMXCA CKBAXUHAX OTOUPAIOT WITAM ¢ TTYOUHHOM MPUBS3-
koi. [1o pe3ynsraTaM MCCredOBAHUS LUTaMA M KapoTaxa BRIOUPAIOT HHTEPBAIbl 0TGOPa KEPHOBBIX
06pa3LoB KOJUIEKTOPOB U MOKPHILLEK B APYTUX CKBAXUHAX UL IOCAENYIOLLETO U3YHEHUS.

OnHOBpeMeHHO OTOMPAaIOT 06pa3tibl 6YpOBOTO pacTBOpa W APYrUX UCMONb3YEMBIX NIpU Gype-
HUU TEXHONOTHYECKHX XHUAKOCTEN W M0GABOK.

5.1.2 Tlocne BCKPBITHS MOTIOLIAIOLIETO FOPU30HTA B 00CAXEHHOM KOJIOHHE 1 NepeBoia CKBa-
>KMHBl Ha I1aCTOBYIO BOAY 2—3-KpaTHOH OTKaykoil ee 0GbeMa N0 CTabWIM3alimd MUHEPaTu3aliuu
W COJIEBOTO COCTaBa MPOBOJSAT MOMHLIA KOMITIEKC MMAPOreONIOrMYeCKUX UCCAeIOBaHUIA MO MeTo-
ouke [34], BktoYatowuii:

a) TIPOC/eXUBAHUE YPOBHS IO cTaTHyeckoro (Mau cHsatust KB/ rinyGuHibM MaHOMETPOM);

6) He MeHee YeM TPeXKpPATHBI 0TOOp BOAbL ¥ BOAOPACTBOPEHHOIO ra3a riyOMHHBIM Mpo6o-
OTGOPHUKOM;

B) 3aMep TEMMEPaTypHl MO CTBOMY CKBaXUHbL;

r) onpegeneHue pH, ruapokapGoHaT-UOHA; HATKYUSA U COAEPXAHUSA CEPOBOXOPOAA (Ipo-
BOJSAIT HEMOCPEACTBEHHO Ha CKBaXuHe no Metoauke [35] );

1) oT60p U CNEMHANBHYIO KOHCEPBALIMIO NP0 BOALI VIS OTNpEAeseHHst Xelie3a, MUKPOKOM-
MOHEHTOB, HePTENMPOAYKTOB, OPraHMYECKHX COSAMHEHUIA;

€) OTKaYyKH ¥ 3aKaUYKM XUIKOCTY IO CTaHOApTHHIM MeTOAMKaM [36, 37].
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UccnenoBaHusi METOLOM OTKa4KH HEOOXONMMO NMPOBOAMTH HA MOCAEIHUX 3TaNax nepesojia
CKBaXHHbI Ha ruiacToBylo Boay. [Ipu 3ToM Lenecoo6pa3HO OCBaUBaTh OMHOBPEMEHHO ABE CKBaXH-
HbI, YTOObI OTOGPaHHYIO BOLY U3 OXHOM CKBaXWHbI 3aKauHBaTh B APYTY1O MPU YCJIOBHH OTCYTCTBUS
y MocjeaHeN MPU3HAKOB PEarMpoOBaHUS MMOC/e OTKaYKH W3 MepBOil OAHOro obbeMa XHAKOCTH.

5.1.3 Ecnu ucrnbiTyeMblit MHTEPBal B COOTBETCTBHU C MPOEKTOM OCBOEHHUSA MOMIEXMT repe-
KPbITHIO LIEMEHTHBIM MOCTOM B CBSI3H C NepeBOAOM CKBaXHHBI Ha BbILIEJIEXALIHIA OObEKT, TO HE0H-
XOAUMO MPOBECTH OIBITHbIC 3aKa4KH AT OMNpeaesieHHss COBMECTUMOCTH MMPECHOM BOAbI C IMI1acTO-

BO# (Mo MeToauKe pykoBoacTsa [38]).
5.2 JlabopaTopubie PH3NKO-XNMHUECKHE HCC/IEI0BAHKA

5.2.1 KoMruiekc ucc/ieqoBaHUt HalpaB/ieH Ha pellieHUe KToueBbIX NpodaeM B TEXHOTOIUU
3aXOPOHEHUS XHIKHUX OTXOHOB MPOU3BOACTBA B MNTyOOKUX 3eMHBIX CIosX. OH AO/KeH BKIIOYaTb:

- KOJIMYECTBEHHBIE Y KAYECTBEHHbIE OMpeAeSieHUs 3arpsI3HSOLIMX BEUIECTB XHAKHUX OTXO-
JIOB TIPOM3BOACTBA, MPEACTABICHHBIX HA PUCYHKE 5.1;

- KOHTPOJIbHbIE OIMpEAETEHUS 3arps3HsIOLIMX BELIECTB B XKHAKUX OTXOAAX NPOM3BOACTBA 10
U 'nocne OYHCTHBIX COOpyerHﬁ;

- OrpenesieHUs] COBMECTUMOCTHU XHUIKUX OTXOMOB NMPOU3BOACTBA ¢ IUIACTOBBIMU BOJAAMHU U
MOpOION-KOJIJIEKTOPOM:

- TIOMCK MH(POPMATUBHBIX FMAPOreOXUMHUYECKHUX MOKa3aTeaeil XUAKHUX OTXOOOB NPOH3BOI-
CTBA W MOA3EMHBIX BOI U MX UAEHTH(UKALWH;

- OTIpeAe/IeHHE ONTUMANBHOIO BPEMEHH OTCTOS XKUAKHUX OTXOAOB IMPOU3BOACTBA Ik OCaX-
AOeHUS MexrpuMmeceir U HePTenpoaykToB (PUCYHOK 5.2), KOTOPO€ HOIXHO ObITb 3KOHOMHUYECKH

BbIF'OJHBIM.

6 MeToabl rHAPOAMHAMHYECKHX HCCJIEJOBAHMI HATHETATEILHBIX CKBAKHH

3amayeit ruApOAMHAMUYECKHUX UCCJIEIOBAHUIA ABISIETCS MOMYYEHUE NAaHHbBIX, XapaKTepU3y-
IOLIMX (PUABTPALUMOHHbIE MapaMeTpbl HarHeTaTebHbIX CKBAXHH M ITOIIOLUAIOLIEro Mjiacra.

Hns atHx ueneit UCNONB3YIOT ClEAYIOLLHE METOIBI:

- BOCCTAHOBJICHUS aBJICHUS,

- YCTaHOBHBILHUXCSI OTOOPOB (3aKauek),

- TUOPOITPOCYLUUBAHUS.

[Tpu uccieNoBaHUAX HAa CKBAXMWHAX 3aMEpSAIOT AeOUTHI (IpPUEMHUCTOCTDb), JABJIEHHUS, pac-

CTOSIHUA MEXAY CKBaXMHAMH U BPEMA HX p860Tbl.
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6.1 MeTtoa BOCCTAHOBJIEHHA NABIEHHSA

6.1.1 MeTon BoCcCTaHOBNEHUS AaBJIEHHUSI — 3TO cr1ocob onpenetieHUst QUIBTPALMOHHBIX MNa-
PaMeTpoB MOMIOLLUAIOLLETO FOPU3OHTA Ha OCHOBE 3aMepoB 3a060MHEIX AaB/IeHHI B CKBAXHHE Moc/e
NpeKpalleHUsa OTKa4KW UM HarHeTaHHsl.

6.1.2 TexHosOrus UCCRENOBAHMIA.

Ilpn naHHOM neduTe 3akauky (OTKAYKHU) CO3MAIOT YCTAHOBUBUIMHICSH PEXHUM QUILTPALUU
XKMIKOCTH B TJIaCTE, KOTOPbiA (PUKCHUpYETCS MO CTaOMIM3aUMy YCThEBOTO JABIEHHS U YAEPXHBa-
€TCsT B TeUEHHUE [IByX-TpeX 4acoB (B 3aBUCUMOCTH OT AeOuTa).

B ycioBUSIX THAPABIMUYECKOM CBSI3U MOIJIOLLAIOLIEr0 FTOPU30HTA C ra30BOM 3I€XbIO IKCILTY-
aTaUMOHHBIE CKBAXXWHbI, PACTIONOXEHHBIE B PANUYCE OAHOIO KWIOMETPA OT HarHeTaTebHbIX, A0~
XHbI UMETb CTAOUIBHBIN peXHUM paboThl B TEUCHHE ABYX-TpEX AHEM 10 Hayana UCC/IeIOBAHUI U BO
BpEMSA UX MPOBEACHUA.

YcTaHaBAMUBAKOT AYOPUKATOP M OO BEPXHHUX ABIP NMepdopallMH CKBaXXHUHbI CITyCKAalOT MaHO-
METp, PErMCTPUPYIOIIUHA AaBACHME U TEMIIEPATypy. 3aKayKy MPOBOMASIT B MeXTPYOHOE MpOCTpaH-
CTBO TpY 3aKpbITON 3agBUXKe Ha Tpy6onposoae k HKT. C nomoilbio 00pa3LoBbXx MAHOMETPOB,
ycraHoBAeHHBIX HA HKT u 3aTpy6be, KOHTPOJIMPYIOT MPOLECC CTAOMAU3ALMK peXUMa 3aKayKH.

[1pexpaiialoT 3aKayky, HalpaByB MOTOK 3aKA4MBAeMOH XXHIKOCTH B OAMIIACCHYIO TUHHUIO, H
BBIACPXUBAIOT MAHOMETP B CKBAXWHE IO ITOJIHOIO BOCCTAHOBEHUS 3a00HOTO AaBJICHUsI, KOTO-
poe ONpenensioT Mo MOKa3aHUAM QUCIUIEs B afrapaTHON WIM MO pe3yJibTaTaM 3aMepa ypPOBHSI.

Pe3ynbraTel 3aMepoB 3aHOCAT B Tabuully 6.1, NO JaHHBIM KOTOPOil CTpOAT rpaduK M3MeHe-
HUS JaBJE€HHsT BO BpEMEHH (B COOTBETCTBMM C PMCYHKOM 6.1) B KoopauHaTax AP+lgt, roe AP —

fenpeccust (peripeccus) Ha MAACT, Krc/cM?; t — BpeMa 3amepa, C.

Ta6auua 6.1

Bpems samepaq, 1, ¢ 3aboiinoe naenetue, P3, krc/cm’ AP=P3 - Pnn, krc/cm’ Igt

I 06paboTKU pe3yabTaToB HEOOXOAUMO MMETh CReAYIOLHE JaHHbIe:
- IE6GUT CKBaXHHEI Q;

- 3a00iHOE naBieHHe CKBAXHUHBI P3;

- a(pdexTHBHAS MOILHOCTD h ¥

- TIOPUCTOCTb M;

- BA3KOCTH XHWAKOCTH U;

- K03 PUUMEHTHI CXMMAEMOCTH 3aKaIUBAEMON XUIKOCTH U NONIolaloLero racra §, u B, .

12
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O06paboTKy pe3yabTaToB UCCIEAOBAHUM TS NOJNyyeHUS QUABTPALlMOHHLIX MapaMeTpOB
MPOBOAAT MO METOAHKE, UITOXEHHO# B [36, 37, 38].

Ilpu “ccnenoBaHUM HarHeTaTeNbHBIX CKBAaXHH IS PErMCTPALMU U3MEHEHUS OaB/IEHUS
MOXHO MCMOJIb30BaTh KaK IMIyOMHHBIE, TAK K 00pa3uoBbie (YCThEBLIE) MAHOMETPBI B COYETAHUH C

YPOBHEMEPOM.
6.2 MeToa yCTaHOBHBIIMXCA 0TOOPOB (3aKauek)

6.2.1 MeTon yCTaHOBHBLLUMXCS 0TOOPOB — ¢noco® onpegeneHnsi PUALTPALMOHHBIX Mapa-
METPOB MOMIOIAIOLIETO FTOPU3OHTA, OCHOBAHHBIA Ha 0TOOpax (3aKauykax) XUAKOCTH B YCIOBUSX
MOCTOSIHHBIX {YCTAaHOBUBLUUXCSA) NEOUTOB.

Cnocob peajiM3yeTcsl Ha JaHHBIX HaGMIOAEHHIT 32 B3aMMOCBSI3bI0 MEXIY AEOUTOM CKBaXH-
HbI ¥ IaBieHUeM Ha 3a00€ MpU YCTaHOBUBLLEMCS PeXUME.

6.2.2 TexHONMOrMsT MCCIECNOBAHUA.

PexxuMbl 3aKayek CO3Aar0T HACOCHBIM arperaToM MyTeM CTYNEHYATOro IOBBILLIEHUS pacXona
XKHMIKOCTH Ha 25—30 % Ha KaxIoM pexume (Ipy NPAMOM XOI€e) U CHUXKEHUU Ha TAKHE XK€ BEJIUIK-
Hbl (MpU 0GpaTHOM).

KHMIKOCTb MoJarT B MeXTpyOHOe npocrpaHcTBo, a HA HKT ycraHaBnuBaioT 06pa3iioBbii
MaHoMerp. laHHBIe 3aMepOB IaBNeHUA MPU YCTAHOBUBLLMXCS peXMMaX 3aKa4KW 3aHOCAT B TabJIH-

ny 6.2.

Ta6auua 6.2

[lebur, W’ /eyt Dasnetue, xre/cm’
Q Prnn P3 AP=P3-Pnn

ITo maHHBIM TAGIUIIBI CTPOAT HHAMKATOPHYIO KPUBYIO B KoopauHaTax AP +Q (pucyHok 6.2),
Ha OCHOBE KOTOPOIi ONpeAeNsioT Ko3h ULUHEHT NMPOAYKTUBHOCTH, TMAPOMPOBOAHOCTb U TIPOHU-
UAaeMOCTE MOTAOIAIOIHErQ FOPHU30HTA MO METOAWKAM, ONUCAHHBIM B {36, 37, 39].

Kpurtepuem A0CTOBEPHOCTH MPOBEJEHHBIX UCC/IENOBAHUI ABIAETCA COBMAEHHE KPHBBIX,
MOJYYEHHBIX NpY YBEJIUYEHUHU O0TOOPOB (NIPAMOI X04) U CHHXKEHUHU 0TOOpOB (00paTHLIN Xxoa) (He

6onee yeM 10 % paziuuue KoadpduuneHTa MPUEMUCTOCTH B 1000 TOUKE KPUBBIX).
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Pexcumsi uccnedo8arua: Koagppuyuenmu npody cmu:
1.Q =68 m'/c, AP = 0,10 krc/cM’ q' = 680 M'/c/ xkrc/eM’
2.Q =576 M’/c, AP = 0,82 krc/ev’ q'= 702 M*/c/xrc/cm’
3. Q= 1270 M’/c,AP = 1,98 krc/eM’ q’ = 640 M'/c/xrc/ew’

PucyHok 6.2 — UHaukaTopHas quarpamma

6.3 Meroa rHApONpPOCTYIHBAHNSA

6.3.1 MeToa ruapoOnpoCIylIMBaHUs — CNOCOO omnpeaeaeHUsT QUAbTPALIMOHHBIX MapaMeT-
POB ¢ MMOMOIIBIO PETUCTPALIMM pearupyrollei CKBaXMHO! UMMYJIbCOB AABAEHHUS, CO3AaBAEMBIX BO3-
MYLUIAOLIEH CKBaXUHOM.

OnHoOBpeMEHHO B BO30yXmaloled CKBaXXHHE MOXHO MPOBOAUTh UCCAEIOBAHUS METOAOM
BOCCTAHOBJICHUST 3a00THOTO NaBACHMSI.

6.3.2 TexHONOTUSA UCCIENOBAHMIA.

B kauecTBe BO3MYyILAIOLLEN H pearupyIolIei CKBAXKUH MOFYT CTYXXUTb JIIOOble CKBAXXKUHBI, BCKPbl-
BalOLIME MOMIOLLAIOILIMIA TOPU3OHT, OTCTOSIILIME APYT OT [pyTa He Jajiee TPEX PacCTOSTHUI MPOEKTHOro
MOA3EMHOIO PaCTEKAHUSI XUIKMX OTXOMOB MPOU3BOACTBA 32 NEPHOA IKCIUTyaTallii MOJUIOHA.

Ecnu B xauecTBe pearupyroiueil BboiGpaHa MOIONIAIOWAs CKBaXHHA, LTIUTEJbHOE BpeMs
MPOCTaMBaBLLAs, TO NMEPEH UCCHEI0BAaHMEM HEOOXOAMMO MPOBEPUTH €€ COOOLLAeMOCTh C MOFNOLLA-
IOLLWM FOPHU3OHTOM. JLs1 3TUX Liesteit B Heit HeOOXOIMMO IPOBECTH OTKAYKY WIH 3aKauKy U npocre-
IUTb BOCCTaHOBJIEHHE YPOBHA. KOHTPOALHBEIM MOKa3aTeNeM €€ COCTOSHHS SBSIETCS BOCCTAHOB/E-
HHUE YPOBHSA BOARI IO MEPBOHAYAILHOIO B TeUeHKE CYTOK. B MPOTUBHOM cityyae 8 HeHt HEoOX0a1UMO

MpOBECTH PaGOThI MO0 BOCCTAHOBICHHIO TNPUEMUCTOCTH (COOGLIAEMOCTH).
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OaHOBpEMEHHO CEAYeT BECTH 3aMEPHI B KOHTPOAbHBIX CKBAXKHUHAX (@ FIPU UX OTCYTCTBUHM —
B Onuxaiueid Haubonee ryGoKoOH 3KCIUTyaTaLIMOHHOM CKBAXKUHE).

Ecnu CIT3X coopyxaetcst Ha pa3pabaTbiBacMOM MECTOPOXICHHMH, TO 32 HECKOJbKO OHEMN
10 UCCIENOBAaHUA B pearupyiowieil CKBaxuHe CHUMaT “GoH” NageHUs NiacTOBOrO HAaBACHMS.
B 31O BpeMsi 3KCIIyaTaUMOHHbIE Fa30Bbie CKBAXUHBL, PACMONOXEHHbIE B 30HE BO3MOXHOIO pearu-
POBAHUS, MOJIKHBL PaBOTaTh € MOCTOSHHBLIM PEXMMOM [0 Hadana MMAPONPOCTYIHUBAHUS.

Ha pearupyioilieit CKBaXXMHe YCTAHABIUBAIOT MPUGOP PErUCTpalliUK AaBAeHUs (YPOBHS) U
NMpPOBOAAT 3aKa4Ky (0TKauKy), GUKCUPYa BpeMs ee Haualta. B peardpyloieit ckBaxuHe dpuxkcupyior
BpeMs Hauana U3MeHeHHUs JaBaeHUst (YpOBHS) U MPOCIEXHUBAIOT €ro JajbHeiiliee U3MEHEHHeE.

Ecnu uaMeHeHus naBjieHUs (YPOBHS) He IMTPOU30LLUTO TPUMEPHO B TEUEHHE TPEX PACUETHBIX
NepyuoAOB BPEMEHH, TO UCCIEAOBAHUS CJIeAYeT MPEKPATUTh U 3aUKCUPOBATh OTCYTCTBUE FMAPAB-
JIUYECKON CBSI3U CKBAXMH.

HsMeHeHHe maBieHUs (YPOBHS) perUCTPUPYIOT NPH MOMOLUM BbICOKOTOYHO# anmaparypsl —
nee3orpacdos, AH(MaAHOMETPOB M YPOBHEMEPOB, Y KOTODPBIX Tpelesl YyBCTBUTEIBHOCTH He MeHee 2 %
oT of1iero (KOHEYHOro) U3MEHEHHsI JaBIeHHsl, 3aMEPEHHOro NMpU JAaHHOM TMAPONPOC/TYILIHBAHUH.

IMonydyeHHble pe3y/bTaThl 3aMEePOB 3aHOCATCS B Ta0auUy 6.3; CTPOMTCH MHAMKATOPHAS KPU-,
Baf (B COOTBETCTBWY C PUCYHKOM 6.2), 110 KOTOPOW PACCYMTBIBAIOTCS TMAPOAUHAMUYECKHE r1apa-

METPLI MMOTJIOLIAKLIEro ropu3oHTa.

Ta6auua 6.3 — M3MmeHeHUe JaBIEHUS B pearupyiollel CKBaXKUHE MIPH TUAPOIPOCTYIIUBAHUH

MpoRonkuTensHOCTs

MameHeHHe aasneHus,
BO3MYLeHHs, I, ¢

AP, kre/cm’

Debut sakauku

{otkauxn}, Q igt {t, c} Ig AP

Pacyet QuIbTpallHOHHBIX MapaMeTPOB IIPOBOAMUTCS MO MeTomuke [36, 37, 39].

INpupanieHue MokazaHU MaHOMETpA B pearrpyloilieil CKBaXuHe, OJH3KHE, K HYJII0, ABJI-
IOTCS TOKa3aTeieM NPUONTMXEeHUs K IPaHULE THAPABIHYECKOTrO BIUSHUS BO3MYUIAOUIEH CKBAXH-
HbI MPpH JaHHOM peXUMe 3aKaukH. bosee TouHOe NnonoxeHne 3TOH FpaHULIbI ONPEACSIOT IKCTpa-

nonsuueit (pUCyHOK 6.3).
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7 IlepeyeHn u cBeeHMs 00 0CO0EHHOCTSX COCTABA XKHIKHX OTXOJ0B

npoussoactsa B OAO “Iaznpom”

7.1 Xuakue otxonsl o6pa3yloTcs B pe3y/ibTaTe MPOU3BOACTBEHHOMN IEATENIbHOCTH OpraHu-
3aluii, CBA3aHHBIX C 100OBI4YEH, NepepabOTKOI U TPAaHCMOPTUPOBKOIA ra3a (KOHIEHCATA), U XH3HE-
NesITeNIbHOCTU MepcoHana.

7.2 XKuakue OTXOdbl NPOU3BOACTBA (POPMUPYIOTCSA M3 YETBIPEX UCTOYHUKOB, COOTBETCTBY-
OLIMX Pa3IMYHBIM TEXHOJIOIMYECKUM MOTOKAM:

- MOTMYTHbIE BOIbI;

- MPOM3BOJACTBEHHBIEC CTOYHBIE BO/BI;

- [OXIEBblE CTOKM;

- ObITOBBIE CTOYHBIE BOMIBL.

7.2.1 TlomyTHbIe BOABI MOCTYTIAIOT BMECTE C AOOBIBaeMbIM Ia3oM IMpH ero cenapauuu. OHU
MpPeACTaBASIOT COG0H CMECh IUIACTOBBIX, OTJIHUYAIOWIUXCA CBOOOAHBIM MepeMellleHHeM B IacTe
Tipy Tiepenane HamopoB, U KOHAEHCALMOHHBIX BOI, SIBJAIOIUMXCS B [JIaCTOBBIX YCJIOBMAX Mapood-
pPa3HOM COCTaBJSIOUWIEN NPUPOLHOro rasa.

IInacToBble BOIBI OTIMYAKOTCS IIMPOKHUM AMANIA30HOM MUHEpaIu3alUid — OT IOYTH Mpe-
CHBIX (2—3 r/aM®) OO paccosioB ¢ cogepXaHueM cosneit cabitie 200 r/mm>.

KoHneHcallMOHHbIE BOBI, SIBSIOTCS. YIBTPANPECHBIMU Y MPECHBIMU BOJaMU C MHHepany-
3auueH o 1 r/ame.

7.2.1.1 B npouecce pa3paboTKu MECTOPOXAEHHUS COOTHOUIEHHE STUX BOX MOXET MEHSIThCS:
Ha ME€PBOM 3Tare O0bIYHO MPEBATUPYIOT KOHAEHCALIMOHHBIE BOMbI, 3aTEM C BO3pacTaHUEM OOBOI-
HEHHOCTH 3aJIEXKU — TUlacToBble. B cBSi3u ¢ TaKo# MoC/ieA0BaTe/IbLHOCTbIO BOBJICYEHUS pa3IMYHbIX
TUIOB BOA OOBIYHO HAOJIOJAETCA TEHAEHUMS YBEHYEHUSA MUHEPATM3aU WU TTOMYTHBIX BOM.

7.2.1.2 [MonyTHbie BOABI BCerma coaepXaTr HeTenpoayKThl, METAHOJ, ITMKOJIM U UHTUOK-
TOpbI C 6OMBIIKUM UATNA30HOM BapUalHUil B COMEPXAHUU 3THX KOMIIOHEHTOB.

B npouecce ocBoeHMsT CKBAXMHBI M HA HayallbHOM 3Tane €€ 3KCIUTyaTalMU B MOMyTHbIE
BOIbI MOXET MofanaTth (pUALTPaT GYPOBOro pacTBopa, a Mocie KAUTANIbHOIO PEMOHTA — TaKXe
KHcnoTel, [TAB 1 Apyrve KOMMOHEHTHI.

Ha [TXT nomnyTHble BoAbl OOBIYHO COAEPXAT TEXHHUECKHE Macja — MPOAYKTH OTpaGOTKH
KOMITPECCOPOB.

[ToryTHble BOARI XapaKTepU3YIOTCH BHICOKOIi rasoHachileHHocTh10. Hanbomnee onacHbiMHU

N3 HUX ABJIAIOTCA CEPOBOAOPOACOAECpXKALLIUC.
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Pucynok 6.3 — Kacumosckoe [TXT. [Tpoguib ruaponpocity IHBaH!sl HATHETATEAbHBIX
CKBaXHH 126 (Bo3Mmyutatouiast) — 129 (pearupyioiuast) — 108 (pearupyioiuas)

7.2.2 [1Tpou3BOACTBEHHbIE CTOYHBIE BOAbI ABISIOTCA MPOAYKTOM TEXHOJIOTMYECKHX Mpoliec-
COB M XapaKTepHU3YIOTCH OTHOCHTENbHBIM IMOCTOTHCTBOM XMMHYECKOrO COCcTaBa U 00beMOB, 3ar-
PSA3HEHHOCThIO He(TENPOAYKTAMU U XHUMpPEAreHTaMU.

7.2.3 Joxaesble CTOKM MPEACTaBAAIOT co0oi atMochepHble ocaaku. OHHU XapakTepUsyioT-
Cst HEpaBHOMEPHBIM MOCTYIJIEHUEM BO BpeMEHHM U HU3KOU MUHepanu3aLueit. Mx 3arpasHenue cBs-
3aHO C ILIMOBBIMU Ta3aMH pa3jiMyHOI'O COCTAaBa, a Takxke HedTenpoaykTaMHM ¥ TEXHOIOIMYeCKHMHU
XHUIKOCTSIMHU (METAHOJ, TUITUIEHIJTUKOMb, UHTHOUTODD! Ha TUIOLIAAKAX UX XPAHEHUSI U TEPPUTO-
pUSX aBT00a3).

Oco6eHHO CUIBHBIM 3arpsi3HEHHEM KHUC/IBIMH ra3aMH, MPeUMYyIIECTBEHHO TUOKCHAOM yT-
Nepoa, OKa3bIBalOTCS JOXAEBbIE BOABI HAa OOBEKTaX CXXUraHUSA GOJbIIMUX 00BEMOB MPUPOIHOTO
rasa — Ha KoMrnpeccopubix rutoisaaxax [TXI B mepuos 3axauyk rasa B IUTacT, Ha KOMIIPECCOPHBIX
CTAHLIMAX MaruCTPaJIbHbIX TPYOOIIPOBOAOB, ¥ KOTEJIbHBIX U T.N. ¥ 3TUX 0OBEKTOB AOXIEBbI€ BOMLI
MPUOBPETAIOT CBOMCTBA CTa00M YTONbHOM KUCIOTH. A Ha 00BEKTaX, [I€ CXUIAIOT CEPOBOIOPOICO-
JepXaliue MomnyTHbie Boobl, B LOXIEBLIE CTOKH [10ManacT caabas cCEpHUCTAs KUCJIOTA.

7.2.4 BBITOBBIE CTOYHBIE BOABI 00pa3ylOTCs B ITpoLiecce XKU3HeobecneyeHus repcoHasa opra-

HU3ALUIA.
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BCB npeactarnsioT co00 NMpecHble XUAKOCTH, 3arps3HEHHBIE OPraHUYeCKUMHU CoeqHHe-
HUSIMH, Y XapaKTepH3yloTCcs HeOOMbWUMIA, HO CTaOUIbHBIMU BO BpEMEHU 06BEMaMU.

BCB MoryT SIBISTbCS HOCUTEAIMH UHPEKUMOHHBIX 60Ie3HEMH.

7.3 Ha I[TXT o6beMbl 4 cOCTaB MPOMU3BOACTBEHHBIX CTOYHBIX BO/ MOABEPXEHBI PE3KUM KONe-
OaHusaM.

B uukuie 3akayuku raza, KOTOpHIA peaiu3yercs B TEMAbIH MePUOI rofa, XKUAKHE OTXOAbI Mpo-
HU3BOACTBA COCTOST U3 JOXKIEBbIX BOMO, OBITOBBIX CTOMHBIX BOA M B PE3KO COKpalLEHHbIX oObeMax —
MPOU3BOACTBEHHbBIX CTOYHBIX BO/L.

B uuxie orbopa, MPOMCXOOSLUIErO B MEPHOA OTPULATENAbHBIX TEMIIEPATYP, OCHOBHYIO AOMIO
B XKMAKHX OTXO4aX MPOKU3BOACTBA 3aHUMAIOT MOINYTHBIC BOALI, TPOU3BOACTBEHHBIC U ObITOBBIE CTOY-
Hbl€ BOMBI.

7.4 O6BbeMbl XUIKHUX OTXOMO0B MPOU3BOJACTBA ONPEAENSIOT CAEAYIOIUM 06pa3oM.

7.4.1 O6beMbl hpouszeoocmeennbiX U GbiMmo8bix CTOMHbIX BOA OMPEAeSSIOTCS B COOTBETCTBHH C
HOpMaMu BOZOOTBEACHUS U BOAOMNOTPeOICHUS B 3aBUCUMOCTH OT CTPYKTYpbl U O0BEMOB npouaﬁ
BOICTBEHHO’ AEATENBHOCTU OpraHu3allui U YUCIEHHOCTH OBCIYXKUBAIOLIEro nepcoHana. B nmoc-
JledyOLIMe MePHOAbl paGoThl OPraHU3aliMy BbIIEAEHHbIE KBOTbl KOPPEKTUPYIOTCS MO AaHHBIM aK-
THYeCKOro BOLONOTpEOIEHUS.

7.4.2 O0BeMbI nonymitbix BOJ Ha HaUa1bHOM 3Tamne pa3paboTKH ra3oBOM 3aleXu Onpencisa-
10T ITO pE3yJibTaTaM ra30AHHaMHYCCKHUX l/lCCJ'lC,ElOBaHHI?'l BbIHOCA BJTArd Ha pa3JiM4HbIX PEXKHUMaAX U MO
AHAJIONNH C ,E[ef/'ICTBy}OIuMMH OpraHu3alusaMHM, Ha MOCNCAYIOIMX CTAAHUSAX OMNPEACNICHUs ACNAI0T Ha
OCHOBE MPSIMbIX 3aMEPOB BOLOra3oBoro gakropa no 3KCMIyaTalHOHHBIM CKBaXHHaM.

[To MEpE HAKOIUICHUSA CbaKTI/l‘{eCKI/IX JAaHHbIX HAMEYAKT TEHACHUHU AU 06BOlIHCHl/lH 3AJICXU U
COOTBETCTBEHHO NPOTrHO3MPYIOT OOBEMBI NMOCTYIUIEHHS MOMYTHBIX BO/L.

7.4.3 Pacuer cyMMapHbIX 0ObEMOB JI0XIEBBIX U Tajibix BoA VAT, M’/roj, NpOU3BOAAT Corac-

Ho [40], onHaKO MpakTUYHEE UCMOMB30BaTh CAEAYIOLLYIO POpMyy:
V_=hS —hfa(S, + bS,)], )

rae h — TonmuHa cyios atMochepHbIX OCAAKOB B MepecteTe Ha BOASHON CTONM0, M/TOA;
S — obulas rulowWAaL TEPPUTOPUH, 3aHMMaeMast OpraHusaluei, M2
a — Ko3¢hPULIMEHT UCTTapeHUsl BOASIHOTO cTON0a, OJIU €1.;
S, — IWIolllalb TEPPUTOPHH C TBEPAbIM MOKPBITHEM, M?;
b — koadduLveHT HHGUIBTPaUMY BOASHOrO cTo6a, Zomu exn.;
S, — nuionab TeppUTOPHHU Ge3 TBEPAOrO MOKPBITHSA (Fa30HbI), M2,

3HaueHus h, a, b GepyT U3 CBOAOK METEOPOJOrHYECKMX CTAHLIMIA JaHHOW MECTHOCTH.
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7.4.3.1 Pacyet 00beMOB HOXAEBBIX BOX NPOU3BOAAT ISl NEPUOAA FOA C MONOXUTENbHBIMU
TeMIepaTypaMH; TAIbIX — 32 MEPUOA rofia ¢ OTPULATENbHBIMUA TEMIIEPATypaMH.

7.4.3.2 Pacuet oOpeMa eMKOCTEM 115t cOopa HOXAEBLIX M TAIBIX BOA MPOU3BOASAT MO MAKCH-
MaJIbHOMY 06beMy JLOXAEBBIX WIK TANbIX BOMA, 00pa3oBaBlMXCs 3a 48 4acoB B AI060M rofy npeuie-
cTBytowero 20-neTHero nepyuoaa.

7.4.3.3 Ecau teppuTopusa 6€3 TBEpAOro MOKPHITUA 3aHHUMaeT OOJBbLIYIO MIOIIAnb, YEM Tep-
PUTOPHS C TBEPALIM MOKPBITHEM, pPacyeTbl 06BEMOB HOXIAEBbIX BOA V, , M’ JENAIOT TOJIBKO IS

TEPPUTOPU C TBEPAbIM MOKPHITHEM MO (HOPMyNaM:
V. =hS(l-a). @)
Pacuer o6bema 10XaeBbIX BOA V,, M’, NpoM3BOLAT NO opmyIie
V,=hS(1-a), /t*, (3)
rae t* — NMepuon rosa ¢ NoMOXUTENbHBIMH TEMMEPATypaMH, rol.

Pacyet oGbema Tanbix BOX V,, M?, Npon3soaat no Gopmysie
V_=h-S:(1-a), M/t", 4)
rae t” — MepUoA roga ¢ OTpUUATeIbHbIMU TEMIIEPATypaMH, TO/.

8 OlieHKa COBMECTHMOCTH XHIKHX OTXO0J0B NPOU3BO/ICTBA C MIACTOBLIMH BOJAMM
H IOPOXAMH NONIOLIAKOIIET0 FOPU30HTA

COBMECTUMOCTb B CUCTEMAX “XMAKOCTb—XKUAKOCTb” M “XMUAKOCTb—NOpoJa” OMNpeacasiiorT
nabopaTopHBIMU Y T€OJIOTO-ITPOMBICIOBBIMY (OMbITHAS 3aKAUKa) METONAMH.

8.1 JlaBopaTopHble METOIMI.

8.1.1 OnpeneneHus LeNalOT Ha YCTAHOBKE, COOMPaEMOt M3 rOCTUPYEMbBIX 3EMEHTOB, CXeMa
KOTOpO# u300paxeHa Ha pUCyHKe 8.1,

YcraHOBKa BKJIOYAET Clefyroline paboure KOMIOHEHTbI:

1 — eMkoctb obbemom 0,5—0,7 am® s npo6sl NOPOAbI, rpalyHpoOBaHHas;

2 — KpBILLIKA eMKOCTH 1}

3, 4 — 3anopHblie BEHTWIH;

S — UMAMHOp LNg NAACTOBOM BOAbl eMKocTbio 0,5—0,7 amM?;

6 — coeaMHUTENbHAsA TPYOKa;

7 — MepHas NM1Heika BoicoTOM 2,0—2,5 M;

8 — craxaH W coopa xuaxkoctu oobemoM 0,7—-1,0 am?;

9 — repmopy6Gaiuka go 80 °C;
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PucyHnok 8.1 — YcTpoitcTBo a1 McciefoBaH v
COBMECTHMOCTH CUCTEM “XKUIKOCTb—XHIKOCTD
Y “XXUIOKOCTb—MNopoaa”
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10 — KOXyX KJlanaHa (repMeTUYHbIi);

Il —nmoruiaBok KianaHa (yCTpOMCTBO ornrcaHo B [41]);

12 — WTOK KJanaHa;

13 — ceano knanaHa;

14 — eMKOCTb KOMNeHcaLHoHHast o6beMoM 0,5—-0,7 am3;

15 — yxa3aTesb ypoBHA.

Psi10M C yCTaHOBKOM CTaBAT fIBE eMKOCTH, AHAJIOTHYHbIE EMKOCTH 14, 3aM10NHEHHbIE UCHbI-
TYEMbBIMU XHAKOCTSAMH.

8.1.2 OnpeneneHre COBMECTHMOCTH B CHCTEME “XXMAKOCTb—XHIAKOCTD”.

8.1.2.1 3akpeiBatot BeHTWIH 3. B emxocTh 1 3anuBator xuakoctb Ne | (500—700 mn), a B
€MKOCTb 5 3anuBatoT XUaKocTb Ne 2 (500—700 mu), 06beMbl JOMKHB ObITh PABHBI.

8.1.2.2 B nybasx oboux npod nenatoT COKpAUEHHbIH aHATU3 XAIKOCTEH H BHIOUPAIOT OUH
u3 komnoHeHToB (Ca, Na, Mg u ap.) B KauecTBe MHAMKATOPA.

8.1.2.3 U3 eMkocTH | oTaMBatoT B cTakaH 8 1/)5_,, 4acTh XHMAKOCTH No 1, a U3 eMKOCTH 5
BTMBAIOT B eMKOCTb | 1/55_, 4acTb xuakoctu Ne 2. [TepeMelunBaioT ¥ BbIAEPXHMBAIOT JO 3aBeplie-
HusA B3auMoaeicTBus (~5 MunyT). Ipu sTOM (hukcupyloT napamerps! pactsopa: pH, TEMIepaTypy
(°C), uBeT, MyTHOCTb, COJEPXaHUEe UHIMKATOpPA. DTy MpOLEAYpy AeNAIOT A0 MPEKPALUEHHUS BbiMNa-
JEHUS B OCAZOK MHAMKATOpA (CTAOUIHU3aLMs).

8.1.2.4 Tlo naHHBIM KOJMUYECTBEHHBIX OnpeaeneHUt uuaMkaropa C ctposT rpaduk B Koop-
IMHatax “mofs XUIkocTu Ne | — koHueHTpauus uHankaropa (C)” (pucyHok 8.2), Ha KOTOpOM
Touka neperuba C o3HayaeT MUHUMAIBHYIO BEAMYUMHY UOHA-UHIUKATOPA H NpeKpalIeHue 06pa3o-
BaHMsI 0CadKa, BbIMABILErO MPU MCIOAB30BAHHBIX COOTHOLIEHUAX XUIKOCTEN.

8.1.2.5 O6pazoBaBlirecs 0CaaKy COOUPAIOT, B3BEIUMBAIOT U aHATU3UPYIOT.

8.1.3 OmnpenenerHne COBMECTUMOCTH B CUCTEME “XMAKOCTb—NOpoaa”.

8.1.3.1 EmMxocTb | 110THO HAaOKBAIOT KEPHOBBIM MAaTEPUAIOM MOIJIOLIAIOLIEr0 FOPU30HTA;
€C/IU KEPH MOHOJIUTHBIM, TO €ro MpeABAPUTENbHO NMOMELLAIOT B IVIOTHO 06J1EKAIOLYIO PE3UHOBYIO
000/104KY.

3anoMHEeHHYI0 MOPOJ0H €MKOCTb B3BELIMBAIOT ¢ TOYHOCTbIO 10 MHUUTUTPAMMOB, TIPH 3TOM
NOOHBAIOTCA UTOOBI MOPUCTOCTH 00pa3lia ObL1a OJIM3KONM K MOPUCTOCTH MOPOAIHI.

8.1.3.2 Ecau teMnepaTypa MOIMOLIAIOLIEr0 TOPU30HTa OT/IMYAETCA OT TEMITEPATyphl Nome-
LeHUs, TAe TTPOBOAMTCS IKCIEPHUMEHT 6omee yeM Ha 15 °C, To ¢ NOMoOLLbIO TepMopybaliku 9 ee
MOXHO JOBECTH IO COOTBETCTBYIOLIETO 3HAYSHMS.

8.1.3.3 3akpbiBalOT eMKOCTb | KPBILUIKOW 2, BEHTWIb 4 3aKPhIT.
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o 1

154

Jions XuaKocTH

0 C 5 10 15 20

CozpepXaHue MHIUKATOPHOI'O KOMIIOHEHTA B CMECH, mr/m’

Pucynok 8.2 — Ipaduk cMe e HUS KUAKOCTEH

8.1.3.4 HanupaioT B eMKOCTb 5 MepBoii yCTaHOBKY XUAKOCTb U, MPUNOAHUMAS-ONYCKast
€MKOCTb 5, BLITECHAIOT U3 TpYOKU 6 BO3AYX (peKpaluleH1e BbiIENEHUS My3bIPLKOB).

8.1.3.5 YcraHaBAMBAIOT EMKOCTh 5 Ha BBICOTY 2—2,3 M OT OCHOBAHHSI.

8.1.3.6 OTKpBIBAIOT BEHTH/Ib 4 U 3aMONHAIOT EMKOCTh 1 JO MOJHOTO HAChiliEHHS] MOpOdbI.
B xypHaie QUKCUDPYIOT MOMEHTBI OTKPhITUSI BEeHTUS 4 (MTyCK), MOABJICHWA NMEPBOHA KaruTy XKULKO-
CTH B CTaKaHe 8, BpeMs$ TONIHOTO HACBILIEHNS KepHAa U MOMEHT 3aKPhITHsI BEHTHAs 4 (OCTaHOBKA).

8.1.3.7 Ilo rpaxyrpoBaHHOI1 LIKajle eMKOCTH 14 3aMepsioT 00beM U3pacXONOBaHHOMN XU~
KocTH, V.

8.1.3.8 B TaxoM NoOJIOXEHUM YCTAHOBKY OCTABJSIIOT HA CYTKH.

8.1.3.9 Yepes cyTKH 110 KOHTPOJIBHONH €MKOCTH OIpenensdioT 00seM BOAbI, MCITapUBiLIeics
3a ripouiejliee BpeMsi, U J€/1al0T COOTBETCTBYIOIIHE KOPPEKTHPOBKY.

8.1.3.10 OTKpHBAIOT BEHTUIb 4 1 B EMKOCTh 8 CNMBAIOT 06BbEM XHMAKOCTH V, 1oCe 4ero
BEHTU/b 4 3aKpHIBAIOT.

8.1.3.11 @uxcupyior BpeMa Havajda ¥ OKOHYaHHMA MCTeueHns ofreMa V XKHIKOCTH, aTMOC-

¢epHoOe HaBicHHE, KOMHATHYIO TEMIepaTypy ¥ o6neM MCNAapHUBILIEHCS BOIBI 10 MTOKA3AHUAM KOH-
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TPOJIbHOH eMKOCTH. THAPOCTaTHYECKOE IABIEHHE HCTEYEHMSI XMIKOCTH U3 eMKOCTH 14, h, MM.B.CT.,

onpenensercs no Gpopmyne:
h=h-y, )

rae h — paccTosiHMe OT YPOBHS XHAKOCTH B éMKOCTH S JIO HA eMKOCTH 1, MM;
Y, — YAENbHELA BeC, HOMH ell.

[To rpagyHpoBaHHOIi 1IKane eMKOCTH 1 3aMepsiioT npHpalleHue o6bemMa MOpoabl MPYU KOH-
TakTe ¢ BONOH.

8.1.4 PaccyuThIBAIOT NPOHULAEMOCTD MOPOLL.

8.1.5 Koau4ecTBEHHYIO OUEHKY HEraTUBHOTO BO3IAEHCTBHA HECOBMECTHMOCTH B CHCTEME
“XHUIKOCTb—IOpona” Ha GUILTPALMOHHBIE CBOMCTBA MOrIOUIAIOIEr0 FOPU3OHTA HAXOAAT pelie-
HHUeM CAeIyIOLIUX onepaluii [36].

8.1.5.1 O6wvem nopoxsr, conepxamuii 1 AmM® mIacToBoil Bomsl V., aM?, pacCYUTBIBAIOT MO

dopmyne

©

rae m — 3hdekTUBHAs NOPUCTOCTD, JOJIH €11.
8.1.5.2 Tlnowaas NMOBEPXHOCTH MOPUCTOI Cpefibl MTOpoabl S, AM?, B 0ObeMe V, HaxofT 1o

¢opmyne
_710°-m*/2 v

TR O™ ™

rae K — npoxuLaeMocTh MOPOMIHL, 1.

8.1.5.3 O6beM ocalika OT CMeIIeHUs XHAKOCTeH V , IM?, oTipeaensioT 1o dopmyrnie

M 8)

Voo =—,
Yoc
rae M — Macca ocafika, KrT;

Y, — TUIOTHOCTb 0CajKa, KI/am>.

8.1.5.4 Tonumna ruteHKH h, oM, obpasyemast 0caKOM Ha TUIOWIaIM S, HaXOAHUTCH 110 hopMyne
V,
h=-2&, 9
S 9

8.1.5.5 Cpennumit AuaMeTp MOPOBLIX KAHANTOB MOPOILl KO B3aHMOLEHCTBUS C XHIAKOCTHIO

dep =5,714J-f- . (10)
m

dcp, MK, OnpenensioT 1to ¢popmMyie
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8.1.5.6 CpexHuit IMaMeTp MOPOBBIX KAHAIOB MOPOABI MOC/E BLIMAAEHUS B HHX Ocamka dcp , MK,

orpeaensior no opmyie
dcp’=dcp—105-h. (1

8.1.5.7 TponKLIaeMOCTb NOPOABI NOC/e OCaXkAeHHUS B rnopax conei k , [+ onpenensior no

dopmyne
K = 0,0306(dcp‘)’- m. (12)

8.1.5.8 YMeHbUIeHUe MTPOHULAEMOCTY OT OCAXIEHMA CoJiei K, [ onpeaendior no gopmyste

k=K-K, (13)

c <

rae k, — NPOHULIAEMOCTDb MOPOAB! NMOCIE OTA0XEHUs conei, .
8.1.5.9 OTHOCUTENBHOE YMEHbIlIEHUE TIPOHULIAEMOCTH OT OCAXAEHUS COJIeii Skc’ %, onpe-

OensiioT no popmye

AK,
100.
K (14)

By, =

8.1.6 Pacyer BIMSIHUS OCAIKOB Xefe3d Ha (PUIBTPALlMOHHbIE CBOUCTBA NOPOALI NPOBOIUT-
CST aHATOrWYHBIM CITOCOOOM C y4eToM, uTo | r aByxBaneHTHoro xenesa Fe’* mpu nmepexomxe B Fe*
obpasyet 5 cM® ocaaka.

8.1.7 BausgHue pa3byxaHuUs MIMHUCTHIX MUHEPaJIOB Ha (UIbTPAlLIMOHHBIE CBOMCTBA KOJI-
JIEKTOpA B TEPMOOAPUYECKUX YCIIOBUSX IMJIAcTa ONMPEAEsIOT Ha YCTAHOBKE, M300paXeHHOH Ha pu-
cynke 8.1.

8.1.8 o pe3yasraTam onpeaesieHUs MPOHULAEMOCTU PACCYUTBIBAETCSI OTHOCUTEIBHOE CHHU-

XeHue MPOHWLAeMOCTH OT pa3byXxaHHus SkC , %:

-k
5K9=kk P.100, (15)

rae Kp — NMPOHHULAEMOCTb NMOPOAbI Moce pa3dyxaHus, .

8.2 [eosoro-npoMeiCIOBLIA crocob.

8.2.1 1ng onbITHOM 3aKayKK MPEATNOYTHTENBHO KCIMOMb30BATh Pa3BEAOYHbIE CKBAXUHDL,
KOTOpbIE MOMLIEXAT JUKBUIALUWH, WIM OTAE/NbHEIE UHTEPBAIBI IPU OCBOCHHUU CKBaXWH, MOAIEXa-
niMe B AaTbHENIEM MEPEKPHITUIO UEMEHTHBIM MOCTOM B CBfI3H C MIEPEBOIOM Ha BbIlLIEJEXaLMA
MPOAYKTHUBHBIA OODBEKT.

8.2.2 OnpiTHBIE UCCAEAOBAHUS HAYMHAIOT C 3aKaYKU [UIACTOBOM BOJBI.
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8.2.3 Bropoii 3Tamn uccienoBaHHii IPOBOAAT Ha BOAIE C MMHEPaIM3aLHet, cocTaBisiollei 1/3
OT MUHEPATU3ALIKMU MIACTOBOM BOABI UCCNENYEMOro TOPU3OHTA, HO He cBbilwe 30 r/aM’. Munu-
MaJIbHBIM 00beM 3aKaYKK — IBOHHOM 00bEM CKBaXHHBI. 3aMePSIIOT NPUEMHCTOCTD, CHUMatoT KB/I.

8.2.4 Echv NpUEMHUCTOCTh CKBAXMUHBI HE CHU3WIACh Gosiee yem HA 5 % MO CPaBHEHMIO C
NpeAbIAYH{HMHY MOKA3aHUSIMU, TO NMPOBOAAT TPETHIO 3aKAUKY BOAOM C MHHepanu3aUHei B 2 pasza HUXe,
yeM B NpeabiayLieM KCIepuMeHTe, Ho He Bbitiie 10 r/am?. MHHUMAaTbHBI 00BeM 3aKauku — 50 M,

8.2.5 IlocnenHU 3KCIIEPUMEHT MPOBOAMUTCA HAa MpecHOMH BOJE.

8.3 O61uee NOHUXEHHUE MPUEMUCTOCTH HE JO/KHO NpeBbiluath 20 % OT BETUUMHDBI IPUEMU -
CTOCTH CKBAXWHBI Ha MIacToBoOi Bome [38]. Dta undpa ABASETCA NpPENeNALHON IS BCEX BUIOB

CTOKOB, NMOMIEKAUINUX 3aXOPOHEHHIO.

9 I1oAroToBKa KHIAKHX OTXOI0B NPOM3BOACTBA K 3AXOPOHEHHIO B NONIOLIAIO LM
rOpPU30HT

9.1 Obuue ycnoBus:

Crioco6 MOAroTOBKHY XHIKHUX OTXOMOB NPOU3BOACTBA BbIOHPAIOT ¢ YYETOM NMPHPOAHO-TEO0-
rpaduUeCcKUX VCIOBUM ¥ SKOHOMHUYECKOM BBITOMBI.

CreneHb OYUCTKU 3aKAYWBAEMOU B TIOTIOUIAIOLIUM TOPU3OHT XHAKOCTH TIPHA YCJIOBHU €€
YIOBAETBOPUTENBLHOH COBMECTHMOCTH C IUIACTOBOM BOMOK M MOPOAOH OnpeaensieTcsd KONIEKTOpC-
KMMHY CBOWMCTBaMu MOMIOILAIOLIEro ropu3oHTa. CreneHb OUMCTKM AONXKHA 0BecrneynBaTh YCTOM-
YUBYIO IPUEMHUCTOCTb HAarHETATENbHbIX CKBAXHMH IPH YCTAHOBJAEHHBIX napamerpax 3akayku. Ilo-
Ka3aTe/y 3arpsa3HeHus OrpeaesiorTcs WIS KaXIoro MNoJUroHa HayuHo-Hcc/e10BaTeIbCKHMU Opra-
Hu3auusMu OAO “lazmpom™.

Heobxoommas creneHs OYUCTKY XWAKHX OTXOXOB MPOU3BOACTBA ONMpeaensercs yaGopa-
TOPHBIMH CMOCO0aMU M C MOMOLUBIO OMBITHBIX 3aKayeK B CKBaXHHY. [1penBapuTenbHy0 OLIEHKY
JIe1al0T Ha OCHOBE AaHHBIX 3xcruryataunu CIT3XK ¢ aHaIOrHYHBIMU YCIIOBUAMM.

[Ipu BbIGOpE TEXHOMOrUM MOATOTOBKH XHUAKHUX OTXONOB MPOM3BOACTBA VIS 3aXOPOHEHUS
CleayeT UCXOAUTb U3 TOTO, YTO B HAacTOsLIee BpeMsi HauboJiee IKOHOMHUECKH BbITOAHBIM U 3KOJIO-
ruvecky 6e30MacHbIM METOOOM 3aXOpPOHEHHS XMAKHX oTxomoB Ha CII3X asnseTcsa coBMecTHas
3aKayka B MOMNIOUIAIOIMA TOPU3OHT BCEX BUIOB CTOYHBIX BOX (BKJIO4Yast GbiTOBbIEe). OCHOBHBIM
Ccrnoco60OM HX MOATOTOBKM ABISIETCS OTCTAUBAHKUE, BPEMS KOTOPOTrO ONpEHENSIOT IKCNEPUMEHTANb-
HbIM niyTeM. Ecau 310T CpOK NpeBBILLAET TPOE CYTOK, TO PUMEHSAIOT bonee 3dheKTHBHBIE METObI
MX OYHCTKH.

9.2 QuuCTKa MMOMYTHHIX BOJ, IPOM3BOACTBEHHBIX CTOYHBIX BOA U JOXIEBHIX CTOKOB CBOAUT-
cA K yIAJIEHUIO WM CHUXXEHUIO IO JOITYCTHUMOTO COMEPXKaHUA HeDTAHBIX KOMITOHEHTOB KU MEXaHU-

YeCKUX MPUMECEl, BKITIOYast OKUCIIBI Xeje3a.
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9.3 BpiGop MeTOaa MOATOTOBKU XMAKHUX OTXOAOB MPOU3BOACTBA HAYUHAIOT C MPOBeIeHHA
OTBITHBIX paBoOT MO COBMECTUMOCTH XHUAKOCTEH KaXAOr0 UCTOYHHMKA XUIKHX OTXOJOB MPOU3-
BOJCTBA MeX/y coboii, ¢ mMpecHOM BOAOH, C MIACTOBOM BOAOH W MOPOAAMHU IMOT/OLHAIOETO FOPH-
30HTA.

’Kuakue oTxonbl MPOU3BOACTBA CHUTAIOTCS COBMECTUMBIMH C IMJ1aCTOBLIMU BOJAMH M MOPO-
JaMU MOIJIOWAIOUIETO TOPHU30HTA, €CTH CHHXEHHE MPOHULIAEMOCTH MPH 3aKayke OTXOJOB He npe-
Bbiltaet 20 %.

[Tocne nmoaTBepXAeHHOU COBMECTUMOCTH Ha J1abOpaTOPHOM YpOBHE MPOBOASIT OMNbITHBIE
3aKaYKH XUIKHUX OTXOJOB MPOU3BOACTBA B HATHETATENbHYIO CKBAaXHHY W MPH YCTOXYMBBIX PEXM-
Max 3aKayK{ YCTaHaBIWBAalOT HOPMATHUBHbBIE COAEPXAHUSI TPUMECEH B XUIKMX OTXOAAX MPOU3BOA-
CTBa TSt JAHHOTO MOJMIOHA, KOTOPble HE JOJIKHbI NMPEBLILIATD,

- 10 MeXaHU4YeCKUM npumecam — 300 Mr/am’;

- Mo He(TEeNpoOLYyKTaM:

a) AUCTeprupoBaHHbIM — 150 Mr/oM?:

0) pacTBOPEHHBIM — He OrpaHHUYEHO;

3.
M0 OKUCHOMY Xene3y — 3 Mr/am?;

no ceposogopony — 15 mr/am?;

Mo AM3THIEHTIUKOIO — 4 T/aM%;

no metaHony — 40 r/am?3;

[0 PACTBOPEHHOMY KUCI0poay — 5 mMr/am>;

- pH — He HuXe 6,8.

[Tpu ycTaHOBNEHHO! HECOBMECTHMOCTH IMIACTOBOM BOAbI C NMPECHOM M 3aKaYyKU B MMOIJIO-
LIAIOUIMHA TOPU3OHT FOTOBAT TOJbLKO MOIMYTHbIE BOAbL M ITPOM3BOACTBEHHBIE CTOKH.

9.4 Toaroroeka GLITOBLIX CTOYHBIX BOJ A1 3aXOPOHEHHUSA B IMOTJIOLLAIOILEM FOPU30HTE 3aK-
JIIOYAETCS B MPOBEASHUM CIEAYIOLIUX ONEpaLuit;

- OCAXIEHHE LITaMa;

- 0bpaboTka KoarynsaTopaMu (MpearnoYTUTEIbHO OpPraHMYeCcKe KATUOHHOTO TUITa, a TaKXe
cy;bGaThl XKese3a, ATOMUHUS WK MEIH);

- Ae3vHbeKuus (XOpUpPOBaHUE, GAaKTEPULIMAbI, U3BECTKOBAHUE) B COOTBETCTBUM C TEXHO-
JorusaMy [42, 43].

[Tpu 3aKkauke XHAKHUX OTXOLOB MPOU3BOACTBA B IIACT C BOAOM, HMEIOLIEH MUHEPATH3ALHIO
6onee 100 r/om3, ae3rHGeKIHIO OLITOBBIX CTOYHBIX BOJ MOXHO HE MPOBOAMTD (B COOTBETCTBUH C

pexoMeHaauuamu [44]).
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B ciyuyae HECOBMECTUMOCTH TNMPeCHBIX BOJ C IUIaCTOBBIMU BOAAMH MM € NMOPOAAMH MOMIO-
LLAIOLUETO FOPHM30HTA OBITOBBIE CTOUHbIE BOABI MOABEPraloT Fy0OKOH OYUCTKE (GHONOTHUYECKOTH) U

pa3MelialoT Ha MOBEPXHOCTH UNH c6pac1>mam B NMOBCPXHOCTHDLIC BOAHLIC 0ODBEKTHI.

10 CoennanM3upoOBaHHDI OJUTOH ISl 33aXOPOHEHUS XKUIAKHX OTXO0I0B

10.1 O6wse TpeGoBanus

CII32XK BiJ1104aeT KOMIUTEKC HaA3EMHbLIX K MOA3EMHbBIX COOPYXEHHH, NpeAHaA3HAYEHHbIX
anst cbopa, IMOATOTOBKY, MEPeKaYKU K HArHETATENbHBIM CKBAXKHHAM M 3aKaYKH XUAKHUX OTXOAOB
NPOWU3BOACTBA B MOIMOLWAKLMHIA TOPU3OHT.

Cuctema obycrpoitctea CI13K noxHa o0ecneunBarth:

- BO3MOXHOCTb IPOBEAEHUA TUAPOTeOIOrMYECKUX (3aMEPBl YPOBHEH, OTOOp INYOHHHBIX
npoo M T.N.) U reopU3UYECKUX HCCAEIOBAHUIT B CKBAKUHAX;

- BO3MOXHOCTb IPOBEACHHUS TUIAHOBO-TIPEAYTIPEANTENBHBIX U PEMOHTHO-BOCCTAHOBUTE b-
HbIX paboT;

- npoBeaeHKe paboT ¢ yueToM TpeboBaHUi TEXHMKH DE30MacHOCTH.

CocTaB U KOHCTPYKUMS COOPYXEHHUI JO/KHbI COOTBETCTBOBATh MPHPOAHO-KIMMATHYEC-
KMM YCAOBHSM paiiOHa pacrioNioXCHUS TOJIMTOHA.

10.2 CGopHble eMKOCTH

O0opyayoT CUCTEMOI KOHTPONA 32 YPOBHEM XUAKOCTH U aBTOMATUYECKOTO OTK/IIOYEHUS
HaIuBa MPU HOCTYKEHHH YCTAHOBIEHHOrO ypoBHS (00beMa). IlpeaycMaTpuBaioT ycTpoiicTea Aasl
yoaneHus 1ijaMa U3 eMKoCTel (HarmpuMep, JIIOKM B UX HUXKHEI YacTH) U BCTUIBIBAIOLLIMX Ha NOBep-
XHOCTb HE(PTEMPOLYKTOB C MOCAEAYIOUIMM MX 3aXOPOHEHUEM WM yTWau3auueil. KoanuectBo em-
KOCTe#l OIpenesiioT UCX0As U3 00beMOB 00pa3yIOMIMXCs KULKUX OTXOAOB MPOU3BOACTBA U MPO-
NOJIXUTEIBHOCTU UX OTCTOS.

EMKOCTH JOMXHBI pacronaraThCs Ha OropoXeHHbIX OETOHMPOBAHHBIX TUIOLIALKAX CO Cre-
LMaTbHBIMH 3aMpeLiaioliuMy 3HakaMu. B paitoHax ¢ orcyrctsieM MMIT onu 3arny6nsiorcs B 3eM-
JIIO AN 3alUUTBl OT 3aMep3aHMs MpPECHBIX BOJA, B padoHax ¢ MMIT ux ycTaHaBAMBalOT B TEILTbIX
nomeieHusax. KOHCTpyKUMs pe3epByapoB 10/KHA UCKIOYATh NONagaHle 3arpsa3HAIOIIMX BEUIECTB
B ITOYBY U IPYHTOBBIE Boabl. [TIpK BLICOKO# KOPPO3HOHHOM! arpecCMBHOCTH XUIKHX OTXOAOB [ipOU3-
BOJCTBA EMKOCTH JO/XKHBI UMETb aHTUKOPPO3UOHHYIO 3aUMTy. K eMKOCTAM obecrieyrBaeTcs Kpyr-
JIOCYTOYHbIN HOCTYIT TPaHCMOPTA.

[TonoBHHA U3 4YKCIa HAKOMUTENBHBIX EMKOCTEN CHaOXaeTcs npobooT0opHMKaMHU (KpaHa-

MH) WUId 0TOOpa XHUAKOCTH B IBYX TOUKaX (Y MOBEPXHOCTH U B CPEAHEl yacTu).
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10.3 CkBaxxuHbI

10.3.1 HarHeTatenbHbie CKBAXHWHbBI JOJUKHBI UMETh 6€ TOHMpPOBaHHbIE TMIOILAAKH [N Te-
peaBHXHOM GYypoBO# YCTAaHOBKH, HACOCHOTO arperara, IAByX eMKocteil o6beMom oT 25 10 35 M3
M BarOHY¥Ka (OAMH HAa 2—3 CKBaXHUHbI) N peMOHTHOH 6puraani. HabnogatenbHble CKBaXHU--
Hbl OGOPYAYIOT KOAbLUEBbIMU 6ETOHUPOBAHHBIMU TUIOLAAKAMU U CTallUOHAPHBIMU JIECTHUY -
HbIMHU MowWankaMu. HarHetarenbHble CKBaXXWHbI OCHAaUAOT MPUCMNOCOBNEHUAMU ANS 3aMe-
POB AaBJEHHUS U TEMIIEPATYPhl, K HUM LOJXEH ObiTh 06ECreyeH KpYyIOCYTOUHBIM AOCTYIT aBTO-
TpaHCIopTa.

10.3.2 KoHTpo/bHbIE CKBAXMHbBI JOJIKHbBI UMETh KOJIbLIEOOpa3Hbie NPUYCTheBble OETOHU -
pPOBaHHbIE [UTOLIANKU U YCTbEBOE 060PYAOBAHUE C HALEKHOW U YIOOHOW 3anmopHOM apMaTypoid.

10.3.3 [a30Bble CKBaXHHBI, fT0JalOLLIKe ra3 A ra3nudTa B HarHeTaTeIbHbIE CKBAXHHBI,
OOKHBL BbITb CHaBXeHbl CTAMOHAPHBIM Ta30MPOBOAHBIM OTBOAOM C Ta30BbIM CUETUMKOM, 00pa3-
LIOBbIM MaHOMETPOM (THE310), 3a[TOPHO-PETYTUPYIOIUM YCTPOWCTBOM Ha KAXAYK HAarHeTaTelb-
HYI0 CKBAXHMHY U (dakenbHOWU yCTAHOBKOMW, HEOOXOAUMON Tt CKUTaHUS ra3a, BbLIENAIOUIErocs
npHu rasaudre.

10.3.4 HarHerarenabHble CKBaXHHBI JOMXHLI HMETh aHTUKOPPO3HOHHYIO 3ALLUTY.
10.4 Y3ns!l ynpasnenus

Y3/1bl yripaBieHUsA HarHeTaTeIbHbIMU CKBaXMHAMM YCTAHABAMBAIOT OTAEAbHO OT YCThEBOLO
06Gopy10BaHHUs (B Ha3eMHBIX 3aKPbITHIX MOMEIIEHUAX), OHY UMEIOT 3alOPHO-PEryIUPYIOLINE YCT-
pOMCTBA U KOHTPOJILHO-U3MEPUTENIbHBIE MPUGOPHE (0Opa3LlOBbie MAHOMETDHI, KUIKOCTHBIE CHET-

YUKHU, TEPMOMETPHI U T.I1.).
10.5 Hacochble arperaThl

[LOJKHBI UMETh YCTPOMCTBA, PETUCTPUPYIOLLIME AABIE€HHUE HA HATTOPHBIX JIMHUAX, TIPOAO-
XUTETBHOCTb PabOTHI U 06BEMBI 3aKaYMBAEMBIX KUAKOCTeH. OHH TOMKHBl ABTOMATHYECKH OTKITIO-
YaTbCs MPU 3aTOJHEHUH CEOPHBIX EMKOCTEH U NMpU MpeBbIeHUsAX (TIOHUXEHUAX) PEXUMHOrO JaB-
SleHWs B HATOPHBIX JTUHHUSAX.

KoanyecTBo HaCOCHbBIX arperaToB ¥ TEXHHYECKHE TapaMeTphl OTIPEAEIAIOT UCXOAS H3 00be-
MOB XHIKHX OTXOMOB [MPOWU3BOACTBA U TEXHOJIOTHYECKHX YCJOBMI 3KCIUTyaTalluy MoiauroHa. Ha
Kaxible ABa-~TpH Hacoca HeoGXOAUMO UMETh OOMH Pe3epBHLIA. B yC/li0BHAX KOPPO3MOHHOM aKTHB-
HOCTH 3aKaYWBAEMBIX XHUIKHX OTXOAOB IPOM3BOACTBA Pe3ePBHLIA HACOC YCTAHABIMBAIOT Ha Kax-

OYI0 HAarHETATC/IbHYIO CKBAXHHY.
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10.6 Tpy6onpoBoxuas cetb

TpyGomnpoBoAbl Wist MOJAYM XUAKUX OTXOLOB MPOU3BOACTBA K HarHeTaTEJIbHbIM CKBaXH-
HaM NMPOKJIAAbIBAIOT B 3aBUCMMOCTH OT KJIMMaTUYECKUX YCIIOBUM MO 3eMJieid WU HAJ NMOBEPXHO-
CTbIO C COOTBETCTBYIOLIHUM YTETUTUTENEM. [IHaMeTp ONpeaensioT UCXOAS U3 MaKCUMAJTBHO BO3MOX-
HBIX 06EMOB KUIKUX OTXOIOB MPOU3BOACTBA U BETHYMHBI TMAPABIAYECKUX MOTEPh MPH 3aKayKe ¢

Kko3bduumenToM 3amaca 1,5.
10.7 KouTponbaO-H3MepuTEIbHOE 000pyI0BaHHE M MPHGOpPLI

KoHTponbHO-13MepUTeNbHOE 000PYIOBaHUE U MPUOOPHI BKIIIOYAIOT:

- 0bpa3uoBble (TexHUYeCKUe) MaHoMeTpbl 10 100 krc/cM?;

CYETYUKH O6GBEMOB 3aKaYMBAEMBIX XHAIKUX OTXOI0B NMPOU3BOACTBA;
- CYETYUKH 0OBEMOB rasa;

- TaliMepel;

TEPMOMETPHI;
- 3arOpHO-PEryIUpYIoIHe YCTPOHUCTBA:

a) A8 XUIKOCTH;

0) o rasa;

- npoB00TOOPHUKHU (KPaHBI) [Tl OTOOpA XHUAKHUX OTXOZOB NPOM3BOACTBA U3 HAKOMHUTE/b-

HBIX EMKOCTEH.

11 KonTpoaupyeMble TapaMeTpsbl

11.1 [Ins UCKNIOYEHMSA BOZMOXHOIO CMATHS 9KCIUTYaTALMOHHOM KOJIOHHBI U 3aKOJIOHHOTO

LUEMEHTA MPOBOIAT KOHTPOJb 32 CUJIOBBIM HAIPSKEHHUEM, Oﬁpa3y}OL[IPIMCﬂ Ha KOJIOHHE H LUEMEHT-

PaoG = Pnn.'rex.
HOM KaMH€ ¥y AbIp nepd)opauun, HCIONb3yA TEXHOJOTUYECKHUH rnapameTp p + KOTOPbIH He
nn.tex.

JIOJKEH MPEBLIIIATh 3HAYEHUs, MPUHATOTO MPU OGOCHOBAHHH peXHMMa 3aKayKH MPOMCTOKOB B Ha-
THETATE/IbHYI0 CKBAXUHY.

11.2 TlpoBOAAT PErucTpaLUKIo CedyIolUX MapaMeTPOB:

- BpeMs paboTbl HaCOCa Ha KAXAYI0 HATHETATENbHYIO CKBAXHHY;

- DaRJIEHUE HArHETAHHS Ha HacOCE M Ha YCThE HATHETATeJIbHON CKBAKUHBIL;

- 06beM 3aKa4aHHOM XKMAKOCTU Ha nepuog paboThl Hacoca;

- IUTOTHOCTB 3aKa4lBaeMOH XUIKOCTH ¥ €€ TeMIIepaTypy.

11.3 B xoMrmuiexc naGopaTOpHEIX HCCMEIOBaHUM, MOMUMO OINpeAeneHHs PU3MYECKUX
CBOMCTB U XMMUYECKOr0 COCTaBa 3aKauUBAEMOH KUIKOCTH, B 00s13aTeTbHOM NMOPANKE CAELYET BKITIO-

YUTH ONPEACIIEHHE CONEPXAHHUA B HEel LIaMa, BEC KOTOPOTO OIPefesisiloT B YCIOBUAX 1J1y60oKOro
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npocywusanust (~800 °C) u npokanupauug (~1500 °C). OnpeneneHus OeNalOT MEPUOIHYECKH
OJMH pa3 B KBapTal.

11.4 KonnyecTBo 3ax0paHUBAEMbIX XHIKHMX OTXOAOB MPOU3BOACTBA PETMCTPUPYIOT M0 KaX-
aoi ckBaxuHe. Execyrouro mo CII3XK perucTpupytoT KONMYECTBO 3aKaYaHHbIX MOMYTHBIX BOA,
MPOM3BOACTBEHHbBIX CTOUHBIX BOI, ZOXIEBBIX CTOKOB WU ObITOBBIX CTOUHBIX BO/I.

11.5 [1py razanudrHOM cnocobe BOCCTAHOBIEHHS MPHUEMHUCTOCTH HArHETATENbHBIX CKBaXKHH
3aMePAIOT!

- AaBNeHUE MMOLABAEMOro rasa;

- nebuT rasa;

- MPOAOIIKMTENLHOCTDb 3aKaYKH rasa;

- 00beM M3BICUEHHON XKHIKOCTU U €€ XUMUYECKUH COCTaB;

- 00beM U3BJICUEHHOrO LLIaMa;

- (hpakUMOHHBIH COCTAB 11/1aMa B COOTBETCTBUM C Tabauueit 11.1.

Ta6nuua 11.1 — [paHynroMeTpruecKHili COCTaB TBEPABIX YaCTHUL, BBIHOCHMbIX Ha MOBEPXHOCTb

M 3aKAUUBAEMbIX B [MTOFIOLIAKOILMN TOPUIOHT

YacTH1ibl, BRBIHOCHMBIE YacTHLIN, 3aKaYuBaeMble
Ha [TOBEPXHOCTh B [IONJIOIAIOIMN TOPU3OHT
CKBaXHUHbBI
Ne cKkB. Ne cks. Ne cka. Ne cxB. Ne cks. Ne cka.

Pasmep
dpaxuwui,
MM

2,00-1,00
1,00-0,60
0,60-0,40
0.40-0,30
0,30-0,25
0,25-0,20
0,20-0,16
0,16-0,10
0,10-0,05
0,05-0,01
<0,01

Ipumeuarue

12 PacyeT ruapaBaH4eCKHX NOTEPb B HATHETATEIbHOI CKBAKHHE

12.1 PacyeTHbIM MyTEM TUAPaBIMYECKUE MOTEPH OMPEAEAAIOTCS CAEAYIOLNM 00pa3oMm:

12.1.1 Onpenensiior cKopocTh MOTOKA B Tpy6ax V, m/c, no dopmyiie:

v-2 (16)
F

rae Q — JeOUT 3aKauK| XHUIKOCTH, CM3/C,
F — mwrowans ceyeHns MeXTpyOGHOro (KoiblieBoro) NMpoCTPaHCTBa, M2,

F svaxoast no tabnuue 12.1.
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Tabnuua 12.1 — [lrowans ceYeHUss MEXTPYGHOro (KOJBLEBOrO) APOCTPAHCTBA

1 " Muamerp HKT, miofimMbl
HAMETP IKCIUTyaTallHOHHO 1 |
KOJIOHHBI, MM 2 I 2/, J l 3/; l 4
TDromans cedeHumss MEXTPYGHOTO TPOCTPAKCTBA, MM
146 100,10 87,00 66,60 47,63 -
168 148,10 135,00 114,60 95,63 74,10
219 - 282,00 260,50 241,53 221,00
12.1.2 Tlo Tabnuue 12.2 Haxoast koadduumnent tpenus wiga HKT.
Tacnuua 12.2 — KoaddpuuveHT TpeHus tpy6
JduaMeTp Tpy6, moAMLL 2 2, 3 4 5 6 8
[Lro11anb CEYEHUS B CBETY, CM 20,2 30,2 45,4 79,3 128,7 176,7 323,6
KoaddunueHT Tpesus 0,037 0,035 0,034 0,032 0,030 0,028 0,020

TuapaBauueckue notepy h, M, (mnu APm, Krc/cMm?) paccuUTHIBAIOT MO hopMyiam:

h=A-——

d2g’

rae A — koadduLueHT TpeHUA TPYO, AOMH en;

H — aaunHa HKT, Mm;

V — CKOpOCTh NOTOKA, M/C;

d — BHyTpenHuit mMaMetp HKT, m;

g — YCKOpeHM e Cuibl Taxectu (9,81 m/c?)

AP,

Hy
10’

e y — TUIOTHOCTh 3aKa4WBAagMOM XKUIKOCTH, T/cM>.

(7

(18)

12.2 HanGosee onepaTuBHO ¥ TOYHO TMAPABAMYECKHE MOTEPH B HArHETATENABHBIX CKBaXKH-

HaX MOXHO OMNpesensTbh NPAMBIM NyTEM MO crocody, onvucaHHOMY B [36]:

12.2.1 YctaHaBnuBawT obpasuoBbie MaHOMeTPbL Ha YCTbe HKT 1 ycTbe MeXTpyOGHOrO npo-

CTpaHCTBa.

3aKayKy XHUAKOCTH B CKBAXUHY MOXHO NPOBOAMTh AByMd CITOcOGaMM: MepBLIi crocot —

3akayka B HKT u Bropoit — B MeXTpyOHOE ITPOCTPaHCTEO.
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[pu 3aKayKe Mo NepBOMY CrocoGy 3aKPBIBAIOT MPUTOK XUIAKOCTH B MEXTpYOHOE NMPOCTPaH-
ctBo. lunpasnuueckue norepu B HKT AP, ., Krc/cM?, ONPEENSIOT MO pa3sHOCTH MOKA3aHKH MaHo-
METpPOB, MCNOIbL3Ya GhopMyny

APy = Pur = P (19)
rae P, . — nokasaHue MaHOMETpa, ycraHorAeHHOro Ha yctbe HKT, kre/cm?.
Pm — MOoKa3aHWe MaHOMETPA, VCTAHOBJIEHHOTO Ha YCThe MEXTPYOHOrO MPOCTPAHCTBA, KIc/cM2.

Mpu 3aKa4yke Mo BTOPOMY Crtocady 3akpbiBaloT rputok xuiakoctu B HKT. liapaBanyeckue
MnoTepy B MEXTPYOHOM NnpocTpaHcTse AP, Krc/cM?, ONpedensiior o pasHOCTH NMOKa3aHMI MaHo-

METPOB, HUCINONb3ys dbopmyiy
AP, =P . — Py (20)

12.2.2 3a6oitHoe nasnenue P__, krc/cm?, Ha rybune H, M, paccuuThiBaioT o gopmysne

2a6°

"Y
Pg=—. 2
336 10 ( l)

TuapaBaMyeckue NMoTepyu B TpyOONpPOBOAE ONPENEASIOT MO Pa3sHOCTH MOKa3aHWi 06pa3uo-
BbIX MAHOMETPOB Ha €ro BXOAE U BBIXOME.

[Tpu 3aKauyke B MeXTPYGHOE MPOCTPAHCTBO MMAPABAMYECKUE MOTEPH CHUXAIOTCA BO MHOTO
(nO AecATKOB) pas, MO3TOMY NMPY HeOOXOAMMOCTH 3aKaYKH XHUIKHUX OTXOMOB MPOU3BOACTBA CBbIIIE
500 M3/cyT cneayeT pacCMOTPETh BO3MOXHOCTb MCIOMb30BaHUS Sl HAarHETATE/IbHBIX CKBAXWH
127-MM ud 168-MM oGcamHble KOJOHHBI M IPOBOAUTL 3aKaYKy B MEXTPYOHOE NMpOCTpaHCTBO. OHU
MO3BOJSIOT MPOBOAMTD 3aKAYKY € 60Niee BbICOKUM YCTbEBLIM JaBNEHUEM NMPHU MUHHUMAILHBIX NIOTE-

pPAX JHEPTHH.

13 KonTpoas 32 cocToAHHEeM HATHETATEAbHBIX CKBAXKUH

13.1 B ycnosusix CI132K nocTossHHO BO3pacTaioLasi penpeccus Ha MorjaolaioWyii rOpU30HT
(Kak, HanpKUMep, 3TO NMOKa3aHO Ha pUcyHKe 13.1) MOXeT NMpUBECTH K CMATUIO SKCITyaTallMOHHOM
KOMOHHBI ¥ pa3pyLIeHH 0 3aKOJIOHHOTO LIEMEHTA Ha GOJbLLYIO BHICOTY OT HUXKHUX Iblp Nepdopatuu.

13.2 Ins m30exaHus paspylUTeIbHBIX MOCIEACTBUIA 3aKaYKH Ha 3aKMIQYMTEIBHOM 3Tare
pa3paboTKH ra3oBOH 3aJIeXH ciiedyeT MOAAEPXUBATh TAKOH PeXHUM 3aKaukKH, YToGhl 3a60itHoe HaB-
JIeHHe He MPeBbILIATO MNIACTOBOTO Ha BEJIUUUHY daéaeHus CMATUS SKCIUTYaTaALIMOHHOM KOJIOHHBE U
paspylieHHUa ueMeHta. [locieaHee onpenenseTcs 3KCNEPUMEHTATbLHEIM TNYTEM B J1a00paTOPHBIX
YCIOBHSIX.

13.3 ®u3nueckoe COCTOSHUE KOJNOHHBI ONPENENAETCA IEPUOAUIECKUMH Te0DU3NYIEeCKUMHU
HCCIEJOBAaHUSAMHM U IO COLEPXKAHHUIO MPOLYKTOB KOPPO3KH TPH MIPOMBIBKAX CKAXKHHBI, a JaBJIeHHE

3aKaYykKMu perymMpyerca BETUMUHON 0OBEMOB 3aKaYMBaeMbIX XUAKHX OTXOLOB.
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Penpeccus, MlMa

10 15

2000

PucyHok 13.1 —/13meHeHMe 60KOBOW Harpy3ku Ha aKcnayaTayMoHHYH KONOHHY
N LEMEHTHbIN KaMeHb
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14 MeponpusTHs HO BOCCTAHOBJIEHHIO H KOHCEPBALMM KOHTPOJILHBIX
THAPOre0JIOrHIeCKHX (Mbe30MeTPHYECKHX) CKBAKHH

14.1 [Mpowa6ioHMpOBaTp CKBAXKHHY U OMpEdE/IUTb €€ TEKYILIUHA 3a60H.

14.2 IpomepuTh TEMTIEPATYpy 1O CTBOMY.

14.3 Yoanuts U3 CTBOJIa CKBaXHWHBI TOCTOPOHHHE MPEIMETDI, ECTM OHU OOHAPYXEHBI BbILLIE
Iblp Tiepdopauvi.

14.4 OnpenenvTe YPOBEHb XUAKOCTH M IIyGMHY pasgena “KoHaeHcaT—Bojga” (B paitoHax
pacnpocTpaHeHUst MHOTOJIeTHEMEP3J1bIX TIOpo).

14.5 TaanudToM (KOMIpeccop, HaMopHbIi ra3) BbIAABUTh CHaYasia KOHICHCAT, a 3aTEM BOJLY,
MpU 3TOM oTofpaTh Npoby KOHIEHcaTa, a 3aTeM BOIbl L1 QU3IUKO-XUMHUYECKHUX aHATU30B.

14.6 Otobpatb rnyOUHHYIO MPOGY BOABL [UTA OTIPEAE/IeHUs ra30CoIepXaHUsT U XMMCOCTaBa,
a TaKXKe TokKasaTesieit, XxapakTepHbIX UTsT 3aKa4MBaEMBIX TIPOMCTOKOB.

14.7 OTKauKy BOABI U3 CKBAXMHBI TIPOBOAMTS IO TIpaBWIaM MMAPOAUHAMUUECKUX UCCIEN0-
BaHUN (3aMepsATb OCOUTBI, YDOBHH, BpEMS).

14.8 [Ipu BbIHOCE TEPPUIEHHOrO MaTepHaiia (MecoK, TJIMHA M T.i.) oTo6paTh nMpo6bl €ro Ha
BCEX MCCIeNyeMbIX peXHMax ¢ OTipeae/ e HUEM ero YaeJabHOro CoAepXaHusl B OTKa4uBaeMOi BOIE U
3aHecTH B Tabauny [1.1.

14.9 INocte 0TKaYKK MPOBECTH MPOCIEXUBAHHE BOCCTAHOBIICHUS IaBNeHUs (YPOBHS) B CKBa-
XHWHE 10 CTaTUYECKOro ITyOMHHBIM MAaHOMETPOM WY YPOBHEMEDOM.

14.10 OTo6paTh MyOUHHYIO poGY BOAL! Y ABIP Mepdopalyy A ONPeAEeHUS XUMCOCTaBa
W ra30COfiepXaHHUs.

14.11 Ecny cTaTu4ecKHii ypoBeHb B CKBaXXMHE Ha MAaCTOBOM BOJIE YCTAHABIWBAETCA B 30HE
OTPHULIATEbHBIX TEMIEPATYP, TO HEOOXOAMMO PacCUUTATh KOJUYECTBO KOHIEHCATa, KOTOPOE Cle-
JIYeT 3aKayarb B CKBAXWHY, U 3a(PUKCHPOBATh HOBLIH CTATUYECKUN YPOBEHb.

14.12 Ecnu cornacHo npeaBapUTENbHbIM pacyeTaMm B 061acTH rMAPOAMHAMHUYECKOTO BIUS-
HHUS UCCIIENYEMOTO The30METPa HaXOMMTCSl CKBaXUWHA, BCKPBIBAIOLIAS TOT X€ FOPU3OHT, TO OJHO-
BpeMEHHO CJieqyeT MPOBECTH UCC/EAOBAHUS METOIOM THAPOMPOCTYILIWBAHHUS.

14.13 OTkavyaHHBIM KOHIEHCAT CXeYb WM OTIPABUThL Ha MepepaboTKy.

14.14 OTka4aHHYIO MIACTOBYIO BOAY OTCTOATb 2—3 MHS B HAKONMTEbHON €MKOCTH MU OT-
MTPaBUTh Ha OMMXaNHUIKA TOJUIOH TSI 3aKaYKHM B IUTAacT.

14.15. Pe3ynbraThl BCceX MCCAeA0BaHUI 3aHECTH B NMacmopra CKBaxuH. Ha ycTbsl cKBaXHH
YCTaHOBUTD 3arOPBI, HCKIIOYAIOLIUE AOCTYTT K HUM TIOCTOPOHHHX JIULL.

14.16 Ilocne TipoBeaeHUs BOCCTAHOBUTENbHBIX pabOT B T€ CKBaXXUHbI, B KOTOPbIX HMEETCS
ONACHOCTb 3aMEP3aHUA XKHUIKOCTH, 3ATUTh HETOKCHYHYIO HE3AMEP3AOLLYIO XUIKOCTh (HarpuMep,
ra30KOHIEHCAT).

14.17 PacyeT yc/TOBUIA KOHCEPBALIMM CKBAXUH TIPHBENCH B NPHIOKEHHHU A.
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15 Pacuer noa3eMHOro pacTeKanus XUIKUX 0TXO0J10B POU3BOACTBA

15.1 Cneumnduka reonoro-ruaporeosoruueckux ycaosuit oas CIr13K, MMeroluux ruapas-
JIM4ECKYIO CBsA3b C pa3pabaTbiBaeMOM 3aNeXbio U HECOUIMEPUMO GOMBLLYIO MO CPaBHEHMIO C MHTEp-
BajioM nepdopalHi MOLHOCTS NMOMIOWAIOLLEr0 M1ACTa, HAKJIaAbiBaeT CBOM OCOOEHHOCTH Ha pac-
YeTHBIH anmapar UX MIaBHEHLIMX MapaMeTpos, W B MEPBYIO ouepeds — Ang pacyera obnacty nmoa-
3eMHOTO pacTeKaHUst MPOMCTOKOB.

15.2 MeTonuka 6a3upyeTcsa Ha TMIPOAXMHAMHUYECKOM MOCTYNATe, YTO B COOBLIAIOILINXCS CO-
Cyaax MNpU HAUTHYMK [epenana HaropoB CO3MAETC ABUXEHUE XKUIKOCTH, HANpaBleHHOE B CTOPOHY
3TOrO MajeHUsl, M MO3TOMY pe3epByap MOA3EMHOr0 PACTEKAHMUSA XHUIKUX OTXOLOB NPOU3BOACTBA
OTpPAHUUUBALTCS reOMETPUUECKON MOBEPXHOCTBIO, B KAXIOW TOYKE KOTOPOH COBMIONAIOTCS YCI0-
BUsI pABEHCTBA AEMCTBYIOWMUX U MPOTUBOAEHCTBYIOLLIMX CHA, KaK 3TO NMOKA3aHO Ha pUcyHke 15.1.

0003Ha4YEeHHUA K pacyeTy NMOA3EMHOr0 pacTeKaHMA XUIKHX OTXOLOB MPOU3BOACTBA CMOTPU
B paszene 3.1.

®opmynia pacuera TeKyileih 3¢ deKTUBHON MOIIHOCTY MOLIOIIAIOIIETO TOPU30OHTA h w Mo

BbIMJIAUT CAEAYIOUIUM ODpa3oM:
h)q) =C{[( H:ﬁr;l - H:w + (g - L1+ G Gy b (22)

rie C, — KO3 GuumeHT, yUUTHBAIOWMIA COAEPXAHUE B MTOMIOUIAIOWEM HHTEPBAIE MPOHULIAEMBIX
NpoCN0eB, AOJH ef.;

C, — K03(hHULMEHT, YUUTHIBAIOLIMHA YACTb MOPOBOTO OOBEMA ra30HACHIILIEHHOTO KOJUIEKTOPA,
3aHUMaeMOro BTOPrarolleifcst BOAOH, 101U ell.

Koapdbuunenrst C, u C, onpenensiorcs reobU3NIECKUMH METONAMH.

M3 dopMybl ClTedyeT, 4YTO MOHMXKeHHe Abip nepdopauuu yeeauuupaer pabouyio 3ddex-
THUBHYO MOUIHOCTb FOPU3OHTA MOMIOWIEHHUSs, & PAIUYC MOA3EMHOIO PACTEKAHHUSI KHUAKHX OTXOAOB
NPOU3BOACTBA NPU 3TOM OTHOCHTEIbHO yMeHbiliaeTcd. [1py HEOOXOAMMOCTH YMEHDBLIUTL CKOPOCTb
M JaJbHOCTb PACTEKAHUS KUAKUX OTXOAOB MPOMU3BOACTBA HEOOXOAMMO BCKDBITh JOMOJHUTETbHbIE
MOLLUHOCTH MOTJIOWAIOLIEr0 TOPU3OHTA.

Pacuer paguyca apeana noaseMHOro pacTeKaHUA XUIAKHUX OTXOAO0B NMPOU3BOACTBA Ra BbI-

MOMHAIOT Nno Gopmyne

R, = 2.Vx _ (23)
Ka : Kox.np, * nhad)mﬂb

Bennunuer K, u K op OTIDELENAIOT SKCMHCPUMEHTANLHLIM MyTEM MO METONLHKE [45].

Inst TeppureHHbix kojutektopoB K = (,55.

ox np.
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CornacHo xokymeHTy [38] npu pacuerax cieAyeT HCIIONB30BaTh KOIPPHUMEHT HANEKHOC-
™ (b), KOTOpBI# AT TEPPUTEHHBIX KOJIEKTOPOB NPHHUMaETCs pasHbIM 1,5 (nosyropakparHoe
yBennueHye V,), a s kapGoHaTHBIX — 3,0.

Cnoco6 pacyera Ra nosicusier tabnuua 15 1 (McxonHble RaHHBIE) M PUCYHOK 15 2 1a YpeH-
rofickoro noanrona (yuacrok YKIIT), s koroporo K = 0,8, a KMP.= 0,55.

15 3 B ycnoBuaX OTCYTCTBMSA 'MAPAaBAMYECKOM CBA3H MEXIY MOINMOLAIUINM TOPU3OHTOM
1 3atexbio YB B norromaomeM ropH3oHTe MpH 3aKayke MPOUCXOIMUT MOBHILIEHHE NABNEHHS
(AP, krc/cM?), KoTopoe orpeResior no GpopMyne

__Q 2,258
4K pehyy 1 (24)

rae Q — NpHEMUCTOCTh, M3/CYT;
X — Nbe3orpoBOAHOCTE, MY/CYT;
t — BpeMst 3KCIITyaTallMH, CyT;

I, — DPaXHyC CKBAXHHBI WIM NMPUBEIEHHBIH PAIUYC HATHETATENILHOIO Y3/a, M.

R, = ,__XY_;__ 5)

h,, onpenensOT MO reOPUINIECKUM JAHHBIM.

R, paccuntsisaiot 1o gopmyne

15.4 B ycnoBHAX THAPaBIHYECKON CBS3U MOMIOLIAIOMIErO TOPU30HTA € 3aNeXbio ¥YB u npu
maoll 3¢ deKTHBHON MOMIHOCTH ero (He 6onee 30 M) pacyeT MOA3EMHOIO PACTEKaHHS XUAKHX
OTXOIIOB MIPOM3BOACTBA TIPOBOAAT MO Qopmyine (23) Paguyc MakcHManbHO BO3MOXHOIO pacteka-
HMR Ha 3afaHHBIX PEXUMAaX 3aKAYKH OrpaHMYeH BEANYHMHOU TMAPABRINYECKOrO BANUSHUsI HarHera-
TeNBHBIX CKBaXWH, KOTOPOE ONPEAENSIOT N0 JaHHHIM THAPONPOCHYIIHBAHHA CKBAXHH (cM. 6.3).
AP — He onpenensior.

IIpyvMeps! NPOrHO3HBIX PAaCYETOB A PAsNUYHLIX TPAHNYHEIX YCIIOBHI, AedopMaliuy rpa-
HULB pasfena B cay4yae HepaBeHCTBA ILIOTHOCTCH XUIKMX MIPOMBIIUICHHBIX OTXOAOB K TU1aCTOBBIX

BOJ, JUCIEPCUM TPaHKIIH pa3lesa npuBeaeHs! B paGore [37].

16 Yrumm3zamus ouiamMa

16.1 Mepen yrwmsauuell NPOBOAST NMPEABAPUTEILHYIO OYHUCTKY LITaMa OT HedTenporyk-
TOB C TIOMOLUBIO XMMUYECKHX M OHOMOTAYECKHX TIPETIAPATOB.

W3 xuMHYeCKuX NIpenapaTos A 3THX Heneii MOXHO WCTIONB30BaTh CIIeHHAIbHBIC COpOeH-~
Thi THHA “TI™ ¥ ero MomuuKauuii. Crioco6 Mcnons30BIHUR 37080 copbeHTa onucaH B [46].
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16.2 3arpsa3HeHHBIN LUIaM CKAAIUPYIOT B KYYH H CMBIBAIOT C NOMOIbBIO CTPYH MIOLOIPETOTO
0.1-0,5 % pacTBopa cneuMaIbHOro peareHTa Ha ceTyarhbliift Matepuait. 1o Mepe OTMBIBKM LiJiaMa
He(TeHAChILIEHHBIN PacTBOp NMPH CTeKaHUHU GHUIILTPYETCS1 Yepe3 COpOeHT, a OYULLEHHbIH HaKarm-
JiviBaeTcs B COOpPHOM MPUSAMKE, U3 KOTOPOro BHOBb HAaMPABAAETCS Ha OTMbIBKY.

CreneHb OYUCTKY LLTAMa OT 3arpsi3HEHUS KOHTPOJUPYIOT ONpeaeeHeM coaepxaHus Hed-
TEMpPOAYKTOB B MPOMBIBOYHOM XUAKOCTH.

16.3 buonoruyeckuii cnocod oYUCTKH HedTecoAepXalllero LjjamMa 3akioyaetcs B obpa-
BoTKe ero 6akTepyanbHbIM npenapatoM Tuna “JeBopoitn”™ [47| unu peareHTaMy “buopectpykTop”,
“BuneHtuc”, “Mar” u 1p., npuMeHeHHe KOTopbix cornacosaHo ¢ MITP Poccun n OAO “Tasnipom™.

UlnaMm nocne o6paboTKU ClEAYET UCMONb30BATb PH COOPYXEHHHU TLIOWATXOK HAa CKBAaXU-

Hax, MPOMBILIEHHBIX MAOLIAAKAaX U T.M.

17 BoccranoBiieHHe IPUEMHCTOCTH HATHETATENbHBIX CKBAXKHH
17.1 Ta3nugTHLIE MeTOR

17.1.1 B ycnosusix CI13X crioco6 raanudra BbINMOMHSET ABe GHYHKLIUM:

- BbIHOCHT MaTepHasT, KOJbMaTHPYIOLUMI Npr3aboiHY0 30HY HarHeTaTebHON CKBaXXHHDI;

- yIansieT U3 BOoAbl NMpU3aboifHOM 30HBI MYy3bIPbKH rasa, CHXawiune 3bPeKTHBHYIO MOpHUC-
TOCTb KOJUTEKTOpA.

17.1.2 Meton raznvdTra OCHOBAH Ha CHUXKEHWUU IpAlMEHTA NaBJEHUS XHUIKOCTH B CTBOJE
CKBaXMHBI C MOMOUIBIO ra3a, UMEIOILEro 3HAYUTENbHO MEHBLUYIO TUIOTHOCTh. IIpUHIIMITHAIBHAS
CXeMa ero BO3AEHCTBUS Ha IUAacT [10Ka3aHa Ha pucyHke 17.1. ONTUMaTbHbINH peXuM rasnudpra Ha-
XOOAT NYTEM YCTAHOBKM KJiamaHa B JIMGTOBLIX TpyDax Ha Takoi riyouHe, yToObl o6pa3yemas nen-
PECCUS Ha MIACT MO3BOMSUIA BBIHOCUTD € 326051 MUHEPATIbHBIE YACTHIIbI, HE Pa3pylias KOJUIEKTOpa
npu3aboiHON 30HBI.

Cnioco6 pacyera yCTbEBOIO JABJIEHMS, MO KOTOPOMY ONpeneiaseTcs ONTHMalbHas riyOuHa
YCTaHOBKM KJIaraHa, MPUBOAUTCS B MPUIOXKEHUHU b.

IpumepHasi cxeMa 00OBSI3KM HarHETaTe/bHbIX CKBAXHH JUIS CTALMOHAPHOTrO raanudra mo-
Ka3aHa Ha pUCyHKe 17.2. KOHTPO/Ib 32 KaY€CTBOM BOCCTAHOBJIEHHUS IIPUHEMHUCTOCTH CKBAXMUHBI Of-
penensoT Mo kpuebiM KBJ] 1o ¥ nociie npoBeaeHus peMOHTHBIX paboT WIK MO BEJIMYHUHE NMpUPa-

IEHUSA NMPUEMUCTOCTH NPU OAHHAKOBbBIX YC/IOBUSX 3aKaYKH.
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17.2 MuKpoOHOMOTHIECKHH cioco0

17.2.1 TeXHOMOTMH OYHUCTKH NpH3abOHHOM 30HBI CKBAXMHBI, OCHOBAHHBIE Ha MUKDOBHO/10-
TMYECKMX Npolleccax, OTIMUAIOTCS MAJIOW UHBECTULIMOHHON NOTPeGHOCTBIO, BBICOKOH 3ddekTHn-
HOCTBIO M 3KoJoruyeckoit 6e3onacHoCcTb0. 3h¢eKTUBHOCTL BUOTEXHONOTHI 0BYCNTOBAWBAETCS
TEM, UTO MUKPOOHBIEC METabONMUTLL 00Pa3yIOTCA B OCHOBHOM HEMOCPEACTBEHHO B KOHTAKTE C yrie-
BOAOpPOAAMH B MOPHUCTON Cpele, YTO YBETHUMBAET 3P(HEKTUBHOCTL UX BO3AEHCTBHA.

17.2.2 OCHOBHbIE YCJIOBHS NMPUMEHEHHS MHUKPOOHONOrHYECKUX TEXHOIIOTUH 3athMKCUpoBa-

Hbl B Tabnuue 17.1.

Tabauua 17.1 — [lapameTpsl NprMeHEHU MUKPOOUOMOrMYECKHX TEXHOMOTHIA

XapaKTepHCTUKY IUTacTa JHomyctuMmerit OnTUMaTbHEIE

U durrous1oB MHTCPBAT 3HaYeHUsT

Tun xoitekTopa TlopoBsrif, TMopoBiit
TPEUIMHHO-IOPOBLIA
TonmuHa IIPOXYKTHBHOTO TLIACTa, M He MeHee | 3-20
[MopucrocTh, % 12-25 17-25
[IpOHKLIAEMOCTD, MKM’ Sosie 0,05 Gonbuze 0,20
[InacroBoe nasnexue, MIla 10 40,0 -
Temnepatypa rutacta, °C 20-80 30-50
O61wast MUHePATU3aLKA IUTACTOBLIX BOJ, T/IM’ 1o 300 10 100
O611as MHHEePATH3aIMA 3aKAYNBAEMEIX BOZ, T/IM’ 1o 60 o 30
Conepxanue }cynb(ba’roa B IUTaCTOBOM M 3aKauHBaeMbIX 10 1000 10 50
| BOZAX, MI/IM

OGBOXHEHHOCTE, % 40-95 60-80
Bsaskocts HedTH, MITa-c 1-100 3-20

TexHonornuyecky npouecc o6paboTKHU NpU3a60HHON 30HBI HATHETATEBHON CKBaXMHBI OCY-
LIECTBAAETCSA 10 CXEME, MOKa3aHHOU Ha pucyHke 17.3.

[To OKOHYaHUM HArHETaHUsT pPacYETHOro 00bema OMOMACChl IUTA €ro MPOAaB/IMBAHUS B rIACT
3aKa4yMUBAIOT XUAKKE OTXOAbI MPOH3BOACTBA o6beMoM 10—~20 M°.

O61beM 3aKayKu GUOMACCH PACCHMTHIBAIOT TAKHM 06DPa3oM, YToOb! GHOMpenapaT MOr oXsa-
TUTBL HeoBxonuMyto 30HY yaydinedus OEC.

TMocnenyoluit HU3KOHANIOPHEII ra3tU@T BEIHECET MPOAYKTH! AECTPYKLUH HeDTENpOayK-

TOB U LIUTAM, YCUIHUT OUUCTKY NMpu3aboiHON 30HbI HATHETATENbHON CKBaXMUHBI
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1 — eMKOCTb C pacTBOpoM GHoMacchl ([deBopoitn)
2 — xoMnipeccop

3 — nacoc

4 — aspatop

5 — pacnipefenuteibHast rpebeHka

6 — HarHeTaTenbHble CKBAKHHbI

Pucynok 17.3 — CxeMa Ucnoab30BaHUS BHOTEXHONOTUU

18 T'uaporeo3koJOrHueCKHii KOHTPOIb 32 IKCILIyaTalHeil M0 JMroHa

Paznensl mo KOHTPOJTIO 32 COCTOSTHUEM OKpyXatowueit cpeabl Ha CTT32K aBasgioTca HeoThEM-
JIEMOM YaCTbIO MPOEKTOB Ha UX COOPYXEHHUE U IKCITyaTaLlKIo.

HopMaTuBHasi npasosasi 6a3a opraHu3alMd MOHUTOPHHIa 3aMKCUPOBaHa B JOKYMEHTAX
[19-25].

OCHOBHI)IC MPUHUMIIBI U HanpaBJCHUA OpraHU3allMd MOHUTOPHHTA U3/TOXEHBI B CTIELU-
abHBIX PYKOBOACTBAX U nybiukauuax [48—50], cornacHO KOTOPBIM ero pa3paboTka HauuHaeTcs

yXe Ha CTaIu¥ Pa3BeIOYHBIX U CTPOUTEIbHBIX PaBOT MO CO3NAHMIO TIOJIUTOHA.
18.1 IIpnponooxpaunusie Tpedosanna K CII3K

Komninekc coopyxenuit CIT3XK momkeH obecreyuThb:
- MpPeaoTBPAEHHE BO3MOXHDBIX H3JTUBOB XUAKUX OTXO/I0B TMPOU3BOJACTBA Ha MOBEPXHOCTD;
- CHabXeHHe TEXHOJIOTHYECKHX Y3JIOB C OOJMBILIOH BEPOATHOCTBIO aBAPUITHOCTH aBTOMATH-

4eCKMMH KOHTPOJMDYIOILMMY YCTPOICTBAMM M annaparypoi;
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- MPUPOACOXPAHHBIE U CAHUTAPHBIE YCIOBHUSA (MOHUTOPHHT);

- CaHMTAapHO-TUIMEHUUECKYI0 6e30MacHOCTh 0GCAYXKUBAIOLUErO fepcoHana.
18.2 TIpnponooxpaHuble MEPONPHATHS

18.2.1 Ecnu rio nowany wiu rnybuHe pacueTHBIH apean Moa3eMHOr0 pacTeKaHUs XUIKHUX
OTXOOB MPOM3BOJACTBA BBIXOAUT 332 TPAHMI{bl TOPHOIO OTBOJA ra3oa00biBaloLIel! OpraHU3alKuu, TO
Ha HeOCTAIOLIYIO YacTh FOPHOIO MaccuBa OOpMIIAETCS JOTIONHUTETLHOE Pa3pellIeHHUE.

18.2.2 [oauron nomxeH uMeth C33, COCTOSLLYIO U3 ONHOTO UM ABYX fOSICOB, B COOTBET-
ctBUH ¢ [51].

18.2.2.1 Ilepseiit nosic C33 orpaHHuMBaeTCA NATHAALATUMETPOBBIM PAIUYCOM OT HarHeTa-
TebHOM CKBAXUHB! M 10/XKeH ObITh oropoxeH. Ha HeM ycTaHaBIWUBAIOTCS MpeAynpearTenbHbIE
3HAaKW U HA €ro TEPPUTOPHHU 3arpellaercs rnpedbiBaHUEe NOCTOPOHHHUX JuL. Ha ocTaltbHBIX TEXHO-
JIOTHYECKHUX OOBEKTAX MOJMIOHA, PACMOIOXEHHBIX BHE nepsoro rnosica C33, neitcTByeT yciaoBHas
MITHUMETPOBAs 30Ha.

18.2.2.2 Bropoit nosc C33 orpaHAYMUBAIOT MEPUMETPOM PACYETHOM 30HbI MOA3EMHOrO pac-
TEKAHHS XUIKUX OTXOLOB NPOU3BOACTBA C KO3 PULIMEHTOM YBETMUEHUS UIOIIAAM B TOATOpA pa3a.

18.2.3 Dkerutyarauus CI13XK momxHa cornpoBoxmaTecd opopMIeHHEM U BeeHUEM THUAPO-
re03KO0M0rMYECKOro macnopta, B KOTopoM GUKCUPYIOTCS HaYaJIbHbIE THAPOre03KOMOTHYECKHE YC-
JoBUs HAa MomeHT fycka CII32K B skcntyaTauuio U pe3yabTaThl peryasipHbIX UCC/IEA0BAHUIA B MPO-
uecce ero skcrutyatauuu. [lo pesynsratam 3THX MCCeNOBaHWI €XEroXHO COCTABISIOT KPAaTKUe
OTYEThl, BKIIOYAIOLLIME CBEACHUS M0 CAEAYIOLIMM TTOKA3aTENAM:

- CTpykTypa 1 cocTaB HabMIONATENIbHOM CETH.

- OCHOBHbBIE TEXHOJNOTUYECKUE Y3Ibl MOIUTOHA.

- XapakTepHCTHKa MOA3EMHbBIX BOJ [TOMIOIIAOIIETO FOPU3OHTA.

a) [uaponvHamMHUYecKUit pexXuM (MIacToBOe AABJICHHE, YPOBHU XHUIKOCTH B CKBAXMHAX).

6) TMApOXUMHUYECKHIt pexXUM.

B) TemiiepaTypHblit peXuM.

r) [TonoxeHue Moa3eMHOro apeana pacTeKaHUs XHUIAKHUX OTXOMOB MPOU3BOACTBA.

- XapakTepuCTHKa XHAKHX OTXONOB IPOU3BOACTBA (BUA, 0OBEMBI, XUMUYECKHIT COCTAB,
CaHUTApHO-GUONOTUYECKOE COCTOSTHHE W T.IL.).

- PexuM 3aKauku B HarHeTaTe/JbHbie CKBaXWHBIL.

- CucreMa KOHTpOAS 32 TOA3EMHBIM 3aXOPOHEHUEM XHAKHX OTXOZOB NMPOU3BOACTBA U YTH-
Jnu3auuen uutama, ux 3dbeKTHBHOCT M pe3y/ibTaThl.

- BosHuKIlIMe ¥ BO3MOXHbIE aBApHIHBIE CUTYallMK, CBA3AHHEIE C 3aXOPOHEHMEM XUAKHX

OTXOAOB NPOU3BOACTBA, U CIOCOObI UX JTUKBUIALIUH.
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- OTK/IOHEHHS OT MPOrHO3HbLIX OLIEHOK PACYETOB IKCILTyaTallMH TIOAUTOHA U THAPOTe03KO~
JIOTHYECKHE TTIOCAEACTBHS.

- PesysbraThl aHATM3a COCTOSHUS OKPYXAIOLIEH CPEeabl.

- IMepeueHb COrIACOBAHMM C HAN30PHBIMH K KOHTPOJUPYIOLIUMHK OpPraHU3aLUIMH.

TuaporeoakoyiorMueckuit nacmopt opopmasiercs paboTHHKAMH OPraHH3alUM € y4yacTUEM
HAy4YHO-HCCNEeJ0BaTe/IbCKOH OpraHu3aluu, OCYLIECTRAAIOUIC aBTOPCKUIA HAaI30p 3a 3KCIu1yaTa-
uuei CII3XK.

18.2.4 TUIpOre03KONOrMyecKHil MOHUTOPUHT 3Kcrnyatauny CI13XK, Haxoaserocs B npe-
JeSlaX FOpHOTro OTBOJA ra30106biBalolleil OpraHu3aluu, NPOBOAMTCS B paMKax OOLLEro MpPO3BOI-
CTBEHHO-3KOJIOTHYECKOTO MOHHTOPHUHTA 32 3KCIUTyaTalMeid 3TOW OpraHu3alumn U peannsyercs Kak
JIOKaJIbHbI1 MOHUTOPHUHTL.

18.2.5 Monuron CII3X siBasgercss 06beKTOM TEPPUTOPHUAIBLHOTO YPOBHS Y BXOMUT B COCTAB
TocynapctBeHHOro MOHUTOpHHTA coctosiHust Heap (TMCH), Bkitouaroulero psg noacucreM [S2).

18.2.6 OGbeKTaAMH MOACHUCTEMBI MOHUTOPHUHTA MOA3EMHBIX BOA SIBASIIOTCS MPUPOAHbLIE U
MPOMBILIEHHbIE OOBEKThI, HAXOAALIMECS TMOJ BO3MOXHBIM BIMSIHUEM W BO3AECCTBUEM 3KCIUTya-
tauuu CIT3X.

K uncny atux 06beKTOB OTHOCATCS:

- MOA3EMHBIC, B MIEPBYIO OUY€pE/1b NUTHEBBIC BOIBI,

- TOpHbIE MOpPONbI B Mpejesax FOPHOro OTBOAA;

- TEXHOJIOTUYECKHE OOBEKTHI — CKBaXHUHbLI, TPYGOMPOBOIALI, HAKOTTUTEIbHBIE EMKOCTH M T.M.

18.2.7 TuaporeoakoJormyecKuit MOHUTOPHHT PEaIU3YETCs MOCPENCTBOM:

- NpOBeNeHUsI HAOMIOAEHWI 32 COCTOSIHUEM KOMITOHEHTOB MPUPOAHOM Cpeabl;

- MPOrHo3a U3MEHEHMS COCTOSIHUS MPUPOLHON Cpeabl;

- pa3paboTKU KOMIUIEKCA MEPOMPUSTHUIA 110 MPEAOTBPALICHNAIO WM CMSITYEHUIO HEraTHB-
HbIX TMOCAEACTBUI 3KCILTyaTallUM MOJTUILOHA.

18.2.8 bazoit nHDOPMALUMOHHOTO COMPOBOXAEHHUS THAPOr€O3IKONOIHYECKOrO JOKAABHOTO
MOHUTOPHHTA SBASIIOTCS T€0J0rO-NPOMBICIOBbIE U J1aGOPATOPHbIE (OMbITHO-IKCIIEPUMEHTANBHEIE)
W 1p. MCCNef0BaHUA B ChaedyloleM obbeme.

18.2.8.1 Teonoro-npoMbic/ioBbie UCCAENOBAHMUS.

Bo Bcex MccneayeMbIX CKBaXKHHAaX MPOBOMAT C/IEAYIOLME paGoThI:

- WAGIOHMPOBaHUE U OTpeleneHue TeKyllero 3abos;

- 3aMep CTaTU4ECKOro (Ha JaHHbBIA NMEpHOA) YPOBHS XUAKOCTU B CKBAKMHE;

- 3amep 3a60MHOTO AaBIEHHS U TEMIEPATYPHI.
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B HarHeTarebHBIX CKBaXHHAX MTPUA OTKAYKax MPOBOAAT 3aMepbl, HEOOXOMUMBIE ST pacye-
Ta TMAPOAMHAMMYECKHUX TTapaMeTPOB, W OTOMPAIOT NMpoOsl BLIHOCUMOM XHIKOCTH M LLIaMa.

B HaGmogaTenbHbIX CKBaXUHAX DIYOUHHBIM MPO600T60PHUKOM OTOMpPAIOT NpPOBY XHUIKO-
CTH M OIMH Pa3 B ABA rofia MPOBOAAT OTKAUKH XHIKOCTH U3 CKBAXHHBI B pa3Mepe MBYX CKBAXHHHBIX
061beMOB ¢ OTOOPOM MPOG XKMAKOCTH U Ta3a (Ha YCThe U LAYOUHHBIM NPO6OOTOOPHUKOM).

B HaGoaaTeIbHBIX CKBaXWHAX Ha MUTbEBO FOPU3OHT Ba pa3a B rod NPOBOAAT OTOOPHI
ry6UHHBIX NPO6 M OAMH pa3 B Iof OTKA4YKM BOAbI C onpeaeneHueM GUAbBTPALHOHHBIX Mapa-
METPOB.

B rny6uHHbBIX npobax onpenesnaoT o6beMbl ra3a U BOABI M 3amepsioT pH 1 KonuyecTso rua-
pokKap6oHaT-HOHA; pobbl BOABl KOHCEPBUPYIOT HA METAM/Ibl, HEPTEMPOAYKTb H OpraHUYECKHE
COenMHEHUd TI0 MeTOAUKaM [53].

Ha nonuronax [1XI" uccnenoBaHus BCeX BUOOB CKBAXWH TTPOBOAATCS B MPOMEXYTKAX MEX-
Ly UMKIaMHU, OOBIYHO BECHOM U OCEHBIO.

Ha nonuroHax, pacrnosoxeHHbIX B paifoHax pa3sutus MMII, uccreqoBaHust Ha Bcex BUax
CKBaXWH cJieAyeT MPOBOAUTD B Hayase M KOHLE TEMAOro nepuoia roja.

B ra3osbIX CKBaXWHaX, UCMONb3YEMbIX AISI KOHTPOJIbHBIX LIEN€i, TPOBOLAT:

a) 3aMep YCTLEBBIX NABIECHUMA;

6) oT6op npob rasa (aBa pa3a B ron);

B) OTGOD MOMYTHBIX BOJ U3 CKBaXXWHBI Ba pa3a B rof.

[TpoOs! BOABI KOHCEPBUPYIOT.

18.2.8.2 OTOupaloT nMpodObl 3aXOPOHSIEMBIX XXHAKOCTEH;

a) MOMNyTHbIE BOJbL;

0) DOXIeBble CTOKH;

B) TIPOM3BOACTBEHHBIE CTOYHBIE BOIMI;

r) OBITOBBIE CTOYHBIE BOJBI;

[To nyHkTam a), B) nMpoObl 0T6MpParOT OAMH pa3 B KBapTat: 1) a0 otctod, 2) mocie orcros. [1o
MYHKTY T) npo6bi 0TOMpaAiOT exemecsayHo. Tlo NMyHKTy 6) B nepuod NOJOXUTEAbHBIX TeMIeparyp,
OAMH pa3 B KBapTaj BO Bcex Mpodax Ha Mecte onpeaensior pH u ruapokap6oHaT-uoH.

18.2.8.3 [1pu raznudTHOM crocoGe BOCCTAHOBIEHUS MPUEMHCTOCTH:

a) 3aMepsIIOT pacxold U JapjeHHe ra3a B ra3nmudTHON CKBaXHHE (ra3onposoie);

6) oTOMpaloT MpobHl CKBAXUHHON XUIKOCTH B HaYaine, cepeflMHe U KOHLE MpOBENEeHHS ra3-
nuoTa;

B) 3aMeps1ioT 06beMbl BLIHECEHHBIX XHMIAKOCTEN W YaeJibHbIe COAEpPXaHuA Inama.
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YacToTa nposeleHUs ra3iudra onpeaenseTcs BpeMEHEM CHUXEHUA MPHEMHCTOCTH CKBa-
KUHBI 33 NEPHOA 3KCIUTYaTaunu Ha 30 % oT UCXooHOro; BO Bcex Mpodax cpa3y nocjie orbopa orpe-
nenstoT pH U ruapokapGoHaT-HOH.

18.2.8.4 TlouBeHHBIH TTOKPOB:

a) oTOMPaIOT NPOGHI MOYBH Y HAMHETATEbHbIX CKBAXHUH;

0) B 3MMHee Bpemsi oTOUPAIOT NpoObI CHera.

[TpoGbl MOYBEI OTOMPAIOT OAMH pa3 B IOl C HACTYTUIEHHEM TETUIONO BPEMEHH.

18.2.8.5 Teousnyeckre METOOBI MCCAEIOBAHKS MPOBOIAT IS pELIeHHs 3aKayq:

a) orpeaeNeHHUe HerepMEeTHYHOCTH IKCIIyaTallMOHHBIX KOJIOHH M HACOCHO-KOMIIPECCop-
HbIX TPYO;

0) oLeHKa KayecTBa 3aKOJOHHOrO LIEMEHTaXa;

B) onpefe/ieHHe TIPOodHIs PUEMUCTOCTH MOMTOWAIOIIMX CKBAXUH W Ap.

B HarHeTaTeNbHBIX CKBAXMHAX TAKON KOMILUTEKC UCCIEA0BAaHUI He0OX0OUMO MPOBOAUTL He
pexe | pa3a B ABa roga, a B HabJTIOAaTEILHBIX CKBaXHHax — 1 pa3 B 5 JieT.

18.2.9 Kommnexkc 1abopaTopHBIX H OMBITHO-3KCIEPUMEHTABHBIX PadoT.

JlaGopaTopHble MCCIENOBAHUS 3aKII0YAIOTCA B CEAYIOLLEM:

- ompeaeieHHe DU3MKO-XMMHYECKMUX MOKa3aTeNel IUIaCTOBbIX BOX, TEXHOTEHHBIX XHUAKO-
CTed U YTHIU3UPYEMbBIX XKUIKOCTEH (ITPOMCTOKOB);

- BbIIBIEHUE MHOOPMATUBHLBIX MOKa3aTeNell (KOppeaATUBOB) I HAeHTUPHUKAUMH TLTac-
TOBBIX BOL U MOCTOPOHHUX XKUIKOCTEH;

- BbIABJICHUE 3arpsA3HUTENCH;

- Xapakrep Gu3MKO-XMMHYECKUX NpeBpallieHUit B NOA3EMHBIX BOJAX U BMELLAIOUIMX MTOPOJAX;

- aHAIU3 BOJODPACTBOPEHHBIX [A30B;

- aHAIM3 BRITAXEK TMOYBbI M TAJ0U BOABI (CHETra).

B cootBeTcTBUU € 3TUMHU 3amaYaM¥ XHMHUKO-AHAJTMTHYECKUE OMNpEAENEHHUS MPOBOMIAT:

- B BOZAax IMOA3EMHBIX TOPU3OHTOB, UCIOJIB3YIOMIMXCS IS XO3AMCTBEHHO-NTUTLEBOIO BOAO-
CHa0XEHUS B COOTBETCTBUU C TPeGOBAHHUAMH CTaHIapTOB [54];

- B ITIONYTHBIX, JOXAEBbIX, TPOU3BOACTBEHHBIX U OBITOBBIX CTOYHBIX BOJAX — OOLUMIA XMMH-
YeCKUil aHaIN3;

- B GLITOBBIX cTOKax gononHuTenbHo onpenessior XITK, BITK 1 comepxaHue naroreHHbIX
OpPraHU3MOB (CTEPWIIEHOCTB) B COOTBETCTBUM C [55];

- B INTACTOBBIX BOJAX, MOACTHIAIOLMX MUTHEBOI rOPHU3OHT, JOCTATOYHO ONpeeNsiTh 00-
K XMMHUYECKHUH COCTaB U COAepXaHUE BOLOPACTBOPEHHHBIX ra30B U UX KOMITOHEHTHHIH CO-
craB [53];
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- B MIPHPOAHOM ra3e 3KCIIYyaTallMOHHBIX CKBAXHH, UCIO/Ib3YEMbIX B KOHTPONBHLIX LEAX,
OIIpPEENIAIOT COfepXaHue BOAbl U MUKPOKOMIIOHEHTHBIH COCTaB NpHpOAHOro rasa [56];

- NepHonMYecKHd (pa3 B 3 Mecsila) B BOXaX KOHTPONbHBIX CKBAXHWH FOPU3OHTA, HCIIOJb3Ye-
MOTO JUISl XO3SIUCTBEHHO-MUTbEBOTO BOXOCHA0XEHMA, HEOOXOAMMO MPOBOAMTD TECTHI HA COAEPXKA-
HHE NaTOreHHbIX OPTaHU3MOB.

[epuoanyHOCTh UCCAEAOBAHHMIT YCTAHABIUBAIOT C YYETOM NPOBEACHUS TLIAHOBBIX WX aBa-
PUITHBIX paboOT, OMHAKO KauyeCTBEHHBIM U KOJIHYECTBEHHBIH 06beM 3THUX paboT B 3HAYMTENbHOM
Mepe KOPPEeKTUPYeTCs OTBITHBIM MYTEM B 3aBUCUMOCTH OT OCOGEHHOCTEI, CKOPOCTH K 3HAUUMO-
CTU U3MEHCHHS TEX WK HHBIX NapaMeTpOB BO BPEMCHH.

[IpoBoaMTCS NOMHBIA KOMIUIEKC HccneaoBaHui no nyHkram 18.2.8.1—18.2.9 Bo Bcex BHOBb
NpoOYPEHHBIX CKBAXMUHAX.

OripefeneHHble OTKJIOHEHHUS OT CUCTEMHOCTH M MEPUOAUIHOCTH HUCCIEROBAHUIT MOTYT ObITh
BbI3BAHBI YPE3BBIYAWHBIMU CUTYALIMAMH, HAITPUMED aBapUAHOCTBIO U T.MN.

[Mpu paspeise HKT unn nomsoasuiyx TpydbonpoBonoB OTOHPAIOT COCKOOLI METALIA B MeC-
Tax 0Opa3oBaHUs Pa3pBIBHBIX OTBEPCTHH M BBIPE3AIOT KYCOUKH Matepuana Tpyd (50 r), orBupaior
npoObl 3aKa4MBaeMOU KUAKOCTH.

[1pu BOCCTAHOBNEHHH TIPUEMUCTOCTH CAEAYET OTOOPATh SIPOOLI UCIMONb3YEMbIX TEXHOIEeH-
HBIX XWAKOCTEH.

Kaxasle 5 net cnenyetr MpOBOAUTH NMPOBEPKY Pe3yAbTaTUBHOCTH MPUHSITON CUCTEMBI KOHT-
pOJisi 32 COCTOSIHUEM OKPYXalolled U ruAporeonoruyeckoit cpeabl v ee GakTuyeckoro COCTOSIHUSI.

Co0TBeTCTBEHHO HEOBXOOMMO BHOCHTH KOPPEKTUBLI B NPAKTHYECKHE MEPONPUSLTHSL.

19 DKoHOMHECKHIi MEXAHU3M PALHOHAIBHOTO NPHPOIONOAb30BAHMS
Ha CNEeNHATM3UPOBAHHBIX MOJMTOHAX

19.1 B yci0BMAX CIELMANHINPOBAHHBIX MOMAHUIOHOB PAaLHOHAIbLHOE MPUPOIOTIONb30BAHHE

6asupyercsl Ha 3QGEKTUBHOM PEUICHUU CNEAYIOLIMX [TaBHBIX 3afaY;

BBIGOP CIOCOBA MOATOTOBKU K 3aXOPOHEHHUIO XUAKHX MPOMBIILTIEHHBIX OTXOAOB;

obecrneyeHne KOHTPOJIS 32 MOA3EMHBLIM pacTeKaHUEM XHUIKHUX NMPOMBIUUICHHBIX OTXOXOB,

pa3paborka cnocoboB BOCCTaHOBACHHS MPHEMHCTOCTH NOINTOWAIOINX CKBAXHUH;

MUHHUMH3aLMAS TLIAThI 32 3arpA3HEHUE OKPYXAIOWIEH Cpenbl.

19.2 B pe3ynbrare CpaBHEHUS Pa3IUUHBIX TEXHOMOTHYECKMX CXEM IKCIUTyaTaLMM NOJUTOHA
M0 3aXOPOHEHUIO PaBHBIX 0OBEMOB XKUAKMX OTXOXOB 000CHOBBLIBACTCSL IKOHOMHUECKas 3G dekTuB-
HOCTb NPUHATOM TEXHOIOTHYECKOM cXxeMbl. Mepoit 3KkoHOMU4ecKoro 3dheKkTa MOXET CAYXKHUTh

¢e6ECTOMMOCTD 3aKayKu 1 M? IIPOMCTOKOB.
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Ta6nwua 19.1 — UcxonHsie ¥ HOpMATHBHBIC HAHHBIE VIS 9KOHOMHYECKHX PacyeToB

HaumeHoBaHMe nokasarenei

1 Hopmamussi kanumanabHoix 6a0xcenuli
K, — crouMocTs GypeHUsT HarHETaTENbHON (KOHTPOMBHOM M T.O.) CKBAKMHBI

K, — ymenbHble 3aTpaThl (YKPYIIHEHHBIH HOPMAaTUB) Ha MOA3eMHOE M HaJ3eMHOEe 060pyIoBaHHe
HarHeTaTeJbHOU (KOHTPOJILHOM Y T.I1.) CKBAXWHLI

K; — ynensHule 3aTpaThl (YKPYTTHEHHBIH HOPMAaTHUB Ha 060pyROBaHHe, MOATOTOBKY, TPAHCIOPTUPOBKY
¥ 3aKa4Ky XMIKHX OTXOIOB TPOU3BOACTBA, py6. M'/cyT

K, ~ croumocTs npoxnaaxy 1 xM Tpy6onpoBogoB, py6.

2 Hopmamueb 3xcnayamayuonnsix ampam
K — crouMocts 1 KBT/4 2/IEKTPO3HEPrHA
K¢ — rogoBoit ¢oHz 3apruiaThl paGoTHUKOB NOJMMTOHA, PY6.

K, — ymenpHbIE TEKYLIIME 3aTpaThl Ha 3KCILTyaTalKIo U o6cnyxuBaHue o6opynosanua CIT3K
W TPYOOIIPOBOJOB, THIC. PYO.

K; — pacxonmbl Ha HCITONB30BaHUE HEAP, THIC. Py6.
K, — pacxozpl 3a 3arpsisHEHUE OKpYXalolliei Cpefbl, THC. py6.

3 Pacyemnuie darnbie

| — IpPOTsDKEHHOCTh TPAHCIIOPTHBIX TPYOOTIPOBOLOB, KM
N — ymenbHbIi pacxofl 3/1eKTPO3HEPIMH Ha 3aKa4Ky BOMBL, KBT/M
n — yaensHas YUCIEHHOCTL paboTHUKOB Ha 1 ckBaxuny CII3XK, gen.

4 Hopmamuew: amopmu3sayuu
m, — Ha BOCCTAHOBJICHUE CKBaXHH, ThiC. pyb./IUT.
m, — Ha BOCCTaHOBJIEHUE TPyOOTIIPOBOIOB, THIC. PYD./KM
m; — MpoyKe o6BEKTH MPOMOOYCTPOICTBA HAa BOCCTAHOBIICHHUE, THIC. pY6./e.
KoapdruumeHT TUCKOHTUPOBaHHUA

19.3 KanuranbHbie BIOXEHUS ONMpPEAENiOTCs MO CAEAYIOLUIMM HanpasieHuaM (Tabmuua 19.1):

- HarHeTaTenbHble U HabnoaarenbHble (KOHTPOIbHBIE) CKBAXKUHBI C MOA3EMHBIM U HAL3EM-
HBIM 0GOpYAOBaHHEM (HACOCHO-KOMIPECCOPHbIE TPYObi, KOHTPOJBHO-U3MEPUTE/IbHBIE IPUOGOPBI
M T.I.);

- HAKOIMUTEbHbIE EMKOCTH;

- CUCTEMBI [MOATOTOBKH H 3aKaYKH XHAKHX OTXONOB POM3BOACTBA B TUIACT (OYMCTHBIE YCTa-
HOBKH, HACOCHI);

- TpyOONPOBOAHASA CETh.

19.4 KanuTanbHbie 3aTparThl MO KaXAOH U3 HA3BAHHBIX CTATEH PACXOMOB OIMpPENEAIOTCS HA

OCHOBE ITPOEKTHUPYEMbIX PAbOT MO NMPUHATON TEXHOJOTMYECKOH CXeMe 3akauky (Tabnuua 19.2).
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1 3KOHOMUUYECKOH OLIEHKH NeATEbHOCTH OpraHu3aliMu pa3pabaThiBaloT HOpMAaTHBbI 3aT-
pat. [lns 3TUX Lefel UCNOMAb3YIOT pe3ybTaThi aHATU3a XO3SHCTBEHHO-MPOU3BOACTBEHHOMN Aesi-
TEABHOCTH AAHHOM OpraHM3auuy 3a NPEeaLIeCTBYIOUIME HECKOMBKO JIET.

JIst BHOBb CO31aBaEMbIX OPraHU3aUMHA MOTYT GbITh MCIOMb30BaHb! OTYETHbIE JaHHBIE ADY-
[UX OpraHU3alMi ¢ AaHAJIOTUYHBIMU HAIpPABIEHUSIMU I€ATEIbHOCTH U YCJIOBUH. Eciu HeT W Tako-
BbIX, TO pacyeTsl cfelyeT NPOBOAUTDH C UCIMOAb30BAHUEM NeUCTBYIOILUX CITPABOYHUKOB, LIEHHH-
KOB, TapH(DHbIX CTABOK U IPYTHX HOPMATUBHBIX JOKYMEHTORB, PErYIUPYIOIUUX AEATENbHOCTb TAKHX
OpraHu3auum.

an pacyeTe HOpMaTHBOB C WCITOJTb30BAHUEM JaHHBIX NMPEAbIAYIUNX JIET BHOCATCS COOTBET-
CTBYIOLME KOIDDULMEHTHI, YIUTHIBAIOLWE MPOU3OLUEALIYIO 32 3T rodbl HHMSSLIMUIO.

Ina o6ecneyeHUss CPABHUMOCTH SKOHOMHYECKOH 3(P(HEKTUBHOCTH HCITO/Ib30BAHUS Pa3ivy-
HbIX BAPUAHTOB TEXHOMOIMUECKHX CXEM IKCIIIyaTallMy NOMUIroHa HEOOXOIMMO HCII0/Ib30BaTh L€ HbI
Ha BCE CTaTbU pacXodO0B Ha eAWHYIO 1aTy U PABEHCTBO OOBEMOB 3aKAUKH.

PacueTb! nmpeanoyTUTeNibHEE MPOBOAUTE Ha JULIEH3UOHHBIN WU BECh NEpHOI IKCILTyaTa-
unu CI32XK.

TaG6auua 19.2 — CpoaHble 3KOHOMHUYECKHE MOKa3aTe M pa3pabOTKH MOJMIOHa

A1 3aXOPOHEHUA XUIKHX OTXQJOB

HaumeHoBaHue noxasarenei

1 O6BeM 3aKagKH, THIC. M>

2 KonmnuecTBO HarHETaTeNbHEIX CKBAXKHH

3 KanuranbHEIE BIOXEHNA Ha 3aKa9Ky [IPOMCTOKOB, THIC. PYy0.,

6 moMm uucne:

3.1 Ha 6ypeHHe HarHeTaTeAbHBIX M HaG/MOAaTENbHEIX (KOHTPOILHBIX) CKBAXHH, THIC, py0.

3.2 TpyGonpoBo akl, ThIC. pyob.

3.3 IToaroToBKa XWIKKX OTXOXOB IPOH3BOACTBA

3.4 IIpoaue

4 CyMMapHEIe IKCIUTyaTaIfMOHHbIE PAaCXOMKI, THIC. pYO.,

6 moM Hucae:

4.1 DneKTPO3HEPIrUA Ha TPAHCIIOPTUPOBKY M 3aKaYKy XHUIKUX OTXOXOB MPOU3BOACTBA, THIC. PY6.

4.2 Pacxo/IB! Ha OIUIaTy TPyAa paGOTHUKOB MPeTPUATHs (TIOJMTOHA), THIC. PYO.

4.3 AMOpTH3aI1s Ha BOCCTAHOBJICHUE, THIC. pYO.

4.4 AMopTH3a1Mg Ha KANMUTATBHEIA PEMOHT HarHETaTe/IbHBIX (HAa0/HOXaTENBHEIX) CKBAXKUH
H 060pynOBaHM, THC. pyO.

4.5 DKcruTyaTalus 1 o0CcayXuBaHHe 000pyIOBaHHsA Ha TPAHCIIOPTH POBKY, M 3aKAYKY XUIKHUX OTXOIOB
TIPOM3BOZCTBA, THIC. PY6.

4.6 Tlrara 3a [paBo NOJIG30BaHHUA HEAPaMHU

5 Ce6ecTORMOCTD 3aKa9KH NOA3EMHOMN BOIHI, THIC. py6./Mm’
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19.5 MexaHH3M oftarhbt 3a 3arpsA3HEHHe OKpYXKalolieh cpeabl Ha CrielMaau3HpOBaHHbBIX
MOJIUTOHAX 3aXOPOHEHUS XHUIKHUX OTXOLOB MPOU3BOACTBA B HODMATHBHOM M MPAaBOBOM OTHOLLE-
HUHK pa3paboraH cnabo.

B cootBerctBHM ¢ [38] mu1aTa 3a 3aKayKy XMAKMX OTXOOB MPOM3BOACTBA B MOMTOLIAIOUIMA
TOPU3OHT, UMEIOLHI THAPABIMYECKYIO CBSI3b C 3a/IEXbio, He B3MMaeTcsA. B ocTanbHbIX ciayyasx
B3uMaeTca nnara ¢ koadduuuenrom 0,3 [31, 32].

19.6 B Liensix CTUMYTHUPOBAHUSI OpraHmM3aluil K 60/iee akTHBHOMY OCYLLECTRIEHHIO MPUPO-
JIOOXpaHHBIX MPOrpaMM MjaTexH 3a 3arpsi3HeHHe OKpYXatolLiei cpelbl MOIYT BbITh YMEHbLIEHB! HA
BEJIMYUHY CPENCTB, U3PACXOLOBAHHEIX OpraHM3aureil Ha NMPUPOAOOXPAHHYIO AeSATEBHOCTb.

[1pu 3akauke B ryGOKWE rOPU3OHTBL BCEX XHMIAKMX OTXOLOB MPOMU3BOACTBA COMNACHO OEH-

CTBYIOILEMY 3aKOHOIATE/IbCTBY TAKOIO BUAA IUTaTEXHU 6)/IlyT COKpallueHbl 10 MUHHUMYyMa.

53



CTO lasnpom 18-2005

IIpunoxenue A

(cnipaBounoe)

Pacuer xonudecTBa KonaeHCaTa, TPeOYIOIIEFoCH Ui KOHCEPBAalHH Nbe30METPHYECKHX
H HarHeTaTeJlbHbIX (MPOCTAHBAIOIIMX) CKBAXKHUH HA nMpuMepe Ypeuro#ckoro HTKM

(cM. 16.2 HacTosIero CTaHIapTa)

Hanuuue Tonmuu MMI1 obycnosnuMBaer pacnpocTpaHeHHUE OTPULIATE/IbHBIX TEMMEPATYp A0
tnyoutbl 320—420 M. insg npenoTspallieHUs 3aMep3aHMs BoAbl TpeOyeTcs NOJMB He3aMe p3alolei
XKHIAKOCTH, YTOOBI CTONG ITOM XUAKOCTU NEPEKPbUT HHTEPBAT HU3KHUX TEMIIEPATyp, OTTECHUB YpO-
BEHb MJIACTOBOM BObl B OoJiee ry0oKyIo U, CienoBaTeNbHO, B 60ee TENNylo 30HY.

Temneparypa 3amMep3aHWsl MAACTOBOH BOABI aNT-CEHOMAHCKOr0 BOJAOHOCHOIO KOMILJIEKCA
cocrasnsier MUHyC 1,05 °C. JInana3oH rTyOHH, Ha KOTOPBIX MOXET HaXOAUTHCA IPAHHLIA 30HH C
Temneparypoit MuHYC 1,05 °C, Benuk. Utobbl caenath pacyersl 60ee HameXHBIMU, MPEIaracTcs
OMpeeNnaTh ONaCHYIO A5 3amMep3aHusi BOAbl 30HY MO TepMOrpaMMaM CKBaXuH ¢ Hauboinee rny6o-
KHM pacrpocTpaHeHHeM Mep3ibix nopond. Temnepatypel oT MuHyc 1,05 °C go muitoc 3 °C nipu onpe-
JIEJIeHHBIX YCIOBHSX MOTYT ObITh GnaronpusitHeiMu It 06pa3oBaHUs TBepAol (a3, [Toaromy mns
pacyeToB B3sTa 6e30racHas 1151 3aMep3aHUsl [1aCTOBOM BOABI IIyouHa 530 M, Kak 3TO MOKa3aHo Ha
pUcyHke A. 1.

B ckBaxKuHBl, YpOBEHb B KOTOPbIX HAXOAUTCs Bbrie 530 M, HeOOX0AMMO A0THUBATh KOHAEH-
cat. Pacuer Tpebytolerocsi KOMMYecTBa KOHAEHCATa MPOBOIMTCS CleAyoluM odpasoM. Onpene-

JISIETCA BBICOTA BOZHOTO cTonba AH .+ M, OT TeKyLIero ypoBHst H__ , M, 10 r1yGHHBL 530 m:
AHson.= 530 - Hnon.’ (1)

B cnyvae, Koraa cKBaxkKuHa 3arofHEHA TEXHUYECKOU XUIKOCTBIO, M0 MMYyGUHHOMY 3aMepy

JaBieHUs wa o KIC/CM?, CJIENlyET PACCUMTATb YDOBEHD IJIACTOBOM BOIBI H, .M, o popmyne
Huon. = hcep.n/n —10- Pcep.u/n/YBon’ (2)
rae h — riyburHa cepeIvHbl MHTEpBana rnepdopauvu, M;

cep-u/mn

Y,,, — TUIOTHOCTb IUIACTOBO¥ BOIbI, I/CM’.

3aTeM paccHUMTHIBAETCH 3KBUBATEHTHBI cTONG KoHaeHcara (mnotHocTbio 0,8 r/cM’) no

dbopmyne

AH__= AH __-08. 3)
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O6neM koHIeHcaTa oripeaensercss nmo ¢opmyne

V= AHgoug 'S, C))
rae S — ruioianb NoNe3HOro CeYeHMUs CKBAXHHBI, M2,

Ecnu cTon6 konnexcara AH, - He MpeBbiuIaeT ycTbs CKBAXUHBI, TO 3TOT 00bEM KOHAEH aTa
3aMBaeTCs B CKBaXMUHY. [TyOWMHA YpOBHSI, 10 KOTOPOro HeOOXOAUMO JOAHUTh KOHAEHCAT, paccuu-

TeiBaeTcs Mo ¢opmyne

H

KON

)

B npoTHBHOM cCilyuae cieayer nepecyurarbh NPEBLILIEHUEC IKBUBAJIEHTHOIO cronba KOHIEH-

H_ —(AH_, — AH_).

KON

€aTa Haja yCTheM B AaBJIEHHE.
Pesynbsratsl pacuetoB rnpuBeneHsl B Tadbauiie A.l. Co BpeMeHeM NpH ganbHEHIIEM CHUXe-
HUU ypOBHCﬂ B 30HY TNOJOXHTEIbHBIX TEMIEPATYP KOJMMYECTBO CKBAXUH, B KOTOPLIE CAEAYET OO-

6aBNATh KOHIEHCAT, OYIET COKpaLaThes.

Ta6nuua A.l — YpeHroiickoe HIT'KM. Pacuer obbema KoHIEHCATa, HEOOXOAUMOTO
oA NMpegoTBpalleHUA 3amep3aﬂuﬂ TUIaCTOBOM BOJAbI B HbC3OMCTpH'~ICCKl/lX U HArHETaTCJIbHbIX

(NpoCTauBalOLIMX) CKBaXUHAX

Ne | Ne | HMurepsan | Texyuumit | o Cton6 Boms! OkBuBa-  |Pa/xmm| OOBeM Yposenn
n/m | ¢ks. | mepd.,M | YPOBCHb | @ U |OTYDOBHS XO| JIEHTHBIH KJHKT, MM| gonzeHcaTa | KOHIEHCATa,
XHMIKOCTH, 23 & TIryGUHBI cronb v, M H o M
ry6uHa, § = 530 M KOHJEHcara,
AHupM |E & | (#3°C), | AHgyu,mM
C AH,, .M (Y =0,8r/cm’)
1| s6 |1403-1430| 337 | -09 195 244 17638 2,81 288
2 | 2345 | 1690-1710 | 123 | -038 480 600 18698 5,76 3
1330-1340 163
3 [40mr| D00 | 362 | 06 170 213 10 1,58 319
4 | 775 | 1404-1424 | 350 | -12 180 225 27139 5,87 305
s | 6209 | 1568-1582 | 268 | -1,1 260 325 2;35 10,89 203
6 | 805 | 1397-1416 | 422 0 170 213 }?ﬁ 1,15 379
7 | s06 | 1480-1490 | 176 | -08 355 a44 '7638 5,11 87
1314-1339 168
8 | 29mr | eaizme| 380 | 07 150 187 1 1,00 43
o | 141 | 1252-1255| 375 | 08 155 194 13698 1,86 336
10 | 127 | 1288-1308 | 190 | -08 340 425 ‘{’98 4,08 105
1240-1250 168
1| o | a6 | 285 | 08 245 306 7 3,52 224
12 | 1501 | 1475-1503 | 156 | -07 405 506 i‘g 2,73 55
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Temmeparypa, °C
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Pucyrok A.1 — Ypenroiickoe HTKM. 3oHEI Bo3aMoXHOro 3aMep3aHust ninactoBoi Boasl (Kla-K2c)
B [IbE€30METPUYECKHUX M HarHeTaTe/IbHbIX CKBaXXHHAX
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Ilpnnoxenne b

(cnpaBouHoe)

Tlpumep pacyeTa yCTLEBOFO NABJEHHA WIS ONPEENCHHS ONTHMANbHONH FTyOHHbI

YCTAHOBKH razau@)THOro KjiamaHa

(cM. 17.1 HacTOALIErO CTaHAApPTA)

[Mycts raanuTHBIA KNanaH yctaHOBAEH Ha rnyOuHe 1500 M, yCThEBOE JaBJICHUE COCTABIIACT
50 xre/cm?, muioTHoCTb rasa 0,7. Toraa, caenys myHKTUpHOM IMHUM pUCyHKa b.1, monyyaem umopy

4,5 krc/cm?. B 3TOM cAy4ae AaBIeHUE CTONGA raza COCTABUT

45. [lso_oj =22,5krc/ cM?, (n
300

a ofllee gaBiieHHe y raaindTHOro Kianaua 6yner pasHo 50+22,5=72,5 krc/cMm?,

s npeaBapUTE/IbHOM OLIEHKH YCThEBOTO JABJACHUS M pacxola ra3a UCXOLAT M3 TOro, YTO B
CPEOHEM Ha MOABEM MPECHOi BoAbI ¢ rayOuHbl 300 M ycTheBOE AaBJIeHME JOJKHO GbITh HE MEHBILIE
10 kre/em?, a pacxol ra3a Ha MTOABEM C ITOW IyOuHbI | M pecHOM BOAB COCTABRIAET 6 M>.

Takum 06pa3oM, [T IoIbEMa BOABI Ha ITOBEPXHOCTH ¢ MiyduHbI 1500 M ycTheBOE AaB/IeHHE

LOJIXXKHO OBITh HE HUXE

1500 2
P,=10-—= .
y 300 S0 Kkre/cm )

s noasema 1 M* Boawt ¢ ry6uHbI 1500 M pacxop raza COCTaBUT

vr=6.lsﬂ=3o v 3)
300
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ITpunoxenne B

(cnpaBoYHoOE)

Tabnnua nepesoga BHECHCTEMHBIX eIHHHL B cHereMy CHU

HaumeHoBaHue CuMBoN Brecucremte Cucrema CHU
€ILHHLIEL
TpHeMHCTOCTD (IE6HT) CKBAXKMHM 1 M /cyT 1,157-10° M'/c
Nasnenue P 1 kre/em’ 9,81-10” MIla
Kosdduuuenr npueMucroctu 3 3
(upo, BHOCTH) q 1 M /_C—y.l; 1,18-107 M /e
POIYKTH Kre/cM
TIpoHuIaeMocTh K 1 1 (mapcu) 10 M* (1 Mxm’)
BsskocTs n 1 cn3 (caHTHMTya3) 10° Mlac
TugponposonHocTs I-cM MKM? « M
€ 1 (0 il
cn3 Ma-c
K03 MUMEHT MbE30IPOBOIHOCTH X 1cM'/c 10° M'/c
Koaddurmes cxxumaemocts, 1 10.2 1
YIIPYTOEMKOCTH B Kre/ cm? " MIa
‘ IL10THOCTE Y 1m/M 10,3 xr/M’
‘ Juamerp d 1 MK 10° M
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Bubanorpadus

1. ®enepanbHblit 3akoH oT 10.01.2002 Ne 7-®3 “O06 oxpaHe oKpyxatouei cpeant”.

2. 3akoH P® ot 21.02.1992 Ne 2395-1 “O Heapax” (B ped. P3 o1 22.08.2004 Ne 122-D3).

3. Boaxwiit konexc PP.

4. 3akoH PO ot 30.03.1999 Ne 52-P3 “O caHUTAPHO-3MMAEMHOIOTUYECKOM B1aronony4mu
Hacenenust” (B pea. @3 ot 22.08.2004 Ne 122-D3).

5. MegepanbHbiit 3aK0oH oT 24.06.1998. Ne 89-D3 “O06 oTxomax npoW3BOACTBA W noTpedie-
HUA™" (B pea. @3 or 22.08.2004 Ne 122-D3).

6. “MeToaunueckue ykasaHus Mo pa3paboTKe HOPMATHBOB MpPEeSIbHO JOMYCTUMBIX Bped-
HBIX BO3eHCTBUI Ha MOA3EMHble BOAHBIE OOBEKThl U MpeaebHO AONYCTUMBIX COPOCOB BPemMHbIX
BELUECTB B MOA3EMHbIe BOAHbIE 06BeKTH” (yTB. MITP PM 29.12.1998).

7. “[MpaBuna oxpaubl Heap” (yrB. TocroprexHagzopoM PD 06.06.2003 r. Ne 71).

8. CIT 11-101-95 [Mopsinok pa3pabGoTKH, COrMACOBaHMS, YTBEPXIEHUI U COCTaB 060CHOBA-
HUI1 MHBECTULIMIA B CTPOMTENIBLCTBO FIPEANPUATHH, 3MAHUN U COOPYXEHUI.

9. “NHcTpyKUMs 10 0DOPMIIEHUIO TOPHBIX OTBOAOB /ISl MOJIb30BAHNUA HEAPAMMU B LIESX, HE
CBA3AHHDBIX C N00bIuel Noje3HbIx UcKonaeMblx” (yTB. MIITP P® u Ilocroprexnagzopom POD
25.03.1999).

10. “BpemMeHHbIe TPeOOBaHHA K COAEPKAHUIO MTAKeTa MaTePHANOB, NIPEACTABIAEMbIX Ha pac-
CMOTpPEHHE 3KCNEPTHOM pabouelt rpynnsl MITP Poccuu mis nomydeHuss npasa nojb30BaHUs He-
ApaMy C Le/IbIO [e0Noruieckoro uayueHus” (yrs. MITP P® ot 05.08.2002).

11. “BpemeHHbIe TPeOOBAHMS K CONEPIKAHHIO MAKETA MATEPHANOB, NIPEACTABAEMbIX HA pac-
CMOTpPEHUE IKCNEPTHOU paboueit rpyrmnbl MITP Poccun miis BHECEHMsT U3MEHEHMIT U JOTIOMHEH U
B YC/IOBHA JTMLIEH3UH Ha MPaBO MOJ/b30BaHMUs Heapamu” (yr8. MITP P® 05.08.2002).

12. “@enepanbHblil KNacCHOHUKALMOHHbIN KaTanor 0TXoa0B” (yTB. npukasoM MIIP PO ot
02.12.2002 r. Ne 786 (B pen. npukasa MITP P® ot 30.07.2003 Ne 663).

13. “Kpurepnut OTHECEHHS OMACHBIX OTXOZOB K KJIACCY OMACHOCTH ISt OKDPYXAKoLLeiH MpH-
poaHoii cpeabl” (yTB. npukasoM MIIP Poccuu ot 15.06.2001).

14. TlocraHosnenue IpaButenscta PP or 16.06.2000 Ne 461 “O npaBuiax pa3paboTKH U
YTBEPXIEHUS HOPMATHBOB 0OPa30BaHMs OTXOXOB M IMMHTOB Ha UX pa3MelieHue”.

15. “MeToanyeckne ykasaHusi o pa3paGoTKe MPOEKTOB HOPMAaTHBOB 006pa3oBaHUsa OTXO-
00B Y JTUMUTOB WX pasMeIleHUa” (yTB. nmpukasoM MIIP P® or 11.03.2002).

16. “MeToauueckue yKasaHUs N0 TMLUEH3UPOBAHUIO NO/Ib3OBAHNS HEAPAMH TS Liefeil, He

CBA3aHHBIX ¢ QOObIYe MONE3HBIX UCKOMaeMbIX” (yrB. MIIP PO 1998).
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17. “[MonoxeHne o MopsAKe JHLUEH3UPOBaHUA ITOJb30BaHUsA Heapamu” (y1B. MITP PO
15.07.1992).

18. “Ilonoxenne 06 otieHKe BO3MEHCTBUS HaMe4yaeMOH X035 CTBEHHON U HHOW ACATENIbHO-
CTH Ha oKpyxXaiomyio cpeay” (yrB. JockoMakonoruu PP 2000).

19. “IMonoxenune o nopsake OCYLHECTRIEHHS TOCYAapCTBEHHOTO MOHUTOPHHIA COCTOSTHUS
Heap Poccuiickoit @egepaunn” (yr8. MITP PO ot 21.05.2001).

20. “[TonoxeHue 0 roCcya1apcTBEHHOM MOHUTOPHHTIE reonormyeckoit cpeast PO (yTB. nipu-
ka3oM PockomHenpa ot 11.07.1994 Ne 117).

21. “Tpe6oBaHus K OpraHU3auvy U NPOBEACHUIO IOKANBHOTO (00 BbEKTHOT0) MOHUTOPUHIA [e0-
JIOTUYECKOi cpe/ibl Ha MOMUIrOHAaX [MOA3EMHOTO 3aXOPOHEHHS XUIKUX 0TX0A0B” (yrB. MITP P®, 1998).

22. TocraHoBneHue [MpaButensctea P® ot 31.03.2003 Ne 177 “O6 opraHM3aUMH ¥ OCYLHE-
CTBIEHUH rOCYIapCTBEHHOIO MOHUTOPUHTA OKpyXatolei cpefbl (TOCyIapCTBEHHOTO 3KOMOrHYec-
KOI0 MOHHMTODUHTA)”.

23. [MoctaHoBneHue [MpaButenscrea P® ot 14.03.1997 Ne 307 “[TonoxeHue 0 BeAEHUH Tro-
CyIapCTBEHHOTO MOHUTOPHUHTIA BOJAHBIX OOBEKTOB”,

24, “TTocobue x CHuII 11-01-95 no pa3paboTke pasmena MpOEKTHOMH JOKyMEHTalMH “Ox-
paHa okpyxamoiuei cpensl” (yrB. Tocctpoem PO 12.04.2000).

25. MoctaHoBnenue [MpaButenbctea P® ot 30.07.2004 Ne 400 “ITonoxenue o ®egepans-
HOH cyx6e 1Mo Han3opy B ccepe MpHUpOaOIONb3OBaHU .

26. ®eaepaibHbIi 3aKOH 0T 28.07.2004 Ne 83-d3 “O nuiaTe 3a rosib30BaHKe BOIHBIMU OOBEK-
Tamu”.

27. “O nopsaxe HATOro0GN0XEHUS 106N MOA3EMHBIX BOA” (MHCTPYKTUBHOE IicbMo MITP
P® Ne AK-25/967 ot 06.03.2002).

28. IMocraHosnenue ITpaButenscTBa PO ot 28.08.1992 Ne 632 “O6 yTBepKAEHUM MODPSAAKA
ornpeaeneHHs TUIAaThHl M €€ MPEAETbHBIX Pa3MepOB 3a 3arpsA3HEeHHe OKPYXalollel MpUpoaHoi cpe-
[bl, pa3MELLIEHHEe OTXOLOB, APYTA€ BUALI BPEAHOIO BO3AEHCTBUS”.

29. “HHCTpyKTHBHO-METOAMYECKHE YKa3aHHSI 110 B3UMAHHIO TUIATHI 33 3arpA3HeHUe OKpY-
Kalouwe# npupoaHo# cpeabt” (yre. MITP Poccuu 26.01.1993).

30. “Meroanyeckne yKasaHHs MO pacyeTy IUIaThi 3a HEOPraHM30BaHHbIN cBpoc 3arpasHsio-
LMX BeLIeCTB B BOAHbIE 00BEKTHI” (YTB. [ockoMakonornu P® 2000 r. Ne 02-22/24-151).

31. “O nuarexax 3a 3arpsi3HeHHe OKpyXalolied IPUPOIHOI Cpeasl IIpH IMONB3OBAHHH He-
ApaMu” (MHCTPYKTMBHOEC TMUCHMO NMEpBOro 3aMecturens MuHucrtpa MIIP PO B.A.lMaka
oT 24.05.2001 Ne BI1-27/3839).
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32. MoctaHoBneHue [TpaButenscrBa PO ot 12.06.2003 Ne 344 “O HopMaTHBax IUIaThi 3a
BLIOPOCH! B aTMOC(EPHBIN BO3AYX 3arPA3HAIOIIMX BEUIECTB CTALMOHAPHBIMY U MEPEABUXHBIMU
WUCTOYHUKAMH, COPOCHI 3arps3HSAIOIMX BEIUECTB B MOBEPXHOCTHBIE U MOA3EMHbIE BOLHbIE 00BEK-
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33. esbepcros E.B., PrixoB A.E., CaByeHko H.B. Co3ganue reonoro-mMaTeMaTHHECKHX
MOJeNiel CEHOMaHCKUX ra30BbIX 3a1exei //AKTyalibHbie NPOOJeMbl OCBOEHUS!, pa3paboTKU U 3KC-
TUTYaTallid MECTOPOXIEHHM MpUpoAHOro raza. — M., 2003.

34. KopueHwTeiiH B.H. MeToauka ruaporeosiornyeckux HccaeJoBaHUNR HedTerasoHoC-
HbiX paitoHoB. — M.: Heapa, 1991.
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