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Ipenuciaosne

1 PASPABOTAH OO0iiiecTBOM ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO "Hay4HO-HCCIIe0BATEIBCKUI
MHCTUTYT NPUPOAHBIX Ta30B U Ta30BBIX TexHosoruii - BHUMT'A3"

2 BHECEH J[lenapraMeHTOM MO TPaHCIOPTHUPOBKE, MOJ3EMHOMY XPAHEHUIO0 U HCIOJIb30BAHUIO
raza OAO "T'aznpom"

3 VTBEPXJIEH 1 BBEJEH B JEMCTBUE Pacnopsukennem OAO "T'asnpom” oT 18 HosGps
2005 1. Ne 351 ¢ 01 staBaps 2006 T.

4 B3AMEH PJI 51-31323949-48-2000 "T'maporeoioruieckoii KOHTPOJIb Ha TOJUTOHAX 3aKadKH
MIPOMBIIIJIEHHBIX CTOYHBIX BOA"

BBEJEHUE

Hacrosmmii cranmapt pa3paboTaH ¢ ydeToOM MOJOXCHUH 3akoHOB Poccuiickoit dexepanmu u
HOPMAaTHBHBIX PABOBBIX aKTOB B 00JIACTH MCIIOIB30BAHMS M OXpaHbl Heap [1—32].

B HeM mpuBeOeHBHI METOAWYECKHE PEKOMEHNAIMH 110 MPOCKTHPOBAHUIO M OKCIDIyaTalud
CHETMATM3UPOBAHHBIX TIOJWTOHOB PAa3MEIICHUS JKUIKAX OTXOHOB IPOM3BOJCTBA, OIPEIeIICHBI
CTPYKTYpa U COAepKaHHe OOSM3aTEIBHBIX Pa3[esioB MPOCKTHBIX JOKYMEHTOB W IMOPSAOK MPOBEACHUS
THIPOT€03KOIOTHIECKOTO KOHTPOJIS.

Cpox aeiictBus P/ 51-31323949-48-2000 "I maporeoaoru4eckiii KOHTPOJIb Ha MOJIMTOHAX 3aKauKH
MPOMBIIIJICHHBIX CTOYHBIX BOJ" ucTekaeT B 2005 roxy. [loutn S-ieTHHIA nepro UCIIONB30BaHHS 3TOTO
JIOKYMEHTA BBISIBIJI HEOOXOAMMOCTh €ro MepepadOTKU U TOTIOJTHEHHS.

[TomMuMO TOSIBJICHUS 3a MOCJEAHEE BPEMs HOBBIX HAyYHO-METOAMYECKUX DPa3padOTOK, BaXKHOM
MIPUYMHOM 3aMEHBI SBJISICTCS YTOUHEHHUE MOHATHUS " CIICIIMATM3UPOBAHHBIN MOJUIOH" ra30100bIBAFOIIIX
OpTaHU3aINHA, TTOJJ3¢MHBIX XPAHIJIHII] ra3a ¥ CBA3aHHBIX C HUMH NepepadaThIBAOIINX TPOU3BOJICTB.

CrienmupuyHOCTh TUAPOTCOIOTHYCCKUX YCIOBUI TAKHX TOJHMIOHOB, Pa3MEIICHUE WX HA y4acTKax,
OTBE/ICHHBIX HEAPONOJIB30BATENI0 sl JOOBIUM ras3a, IIMPOKOE PacHpOCTPaHEHHE TaKoro crocoda
3axopoHeHus otxof0B B OAO "T'azmpom" TpeOyrOT HEOTIOKHOTO PEIICHIsI HOPMATHBHBIX, TIPABOBBIX
1 TEXHOJIOTHYIECKUX mpobiieM. Hanbornee BayKHBIMH SIBISIOTCS:

- pa3paboTKa €IMHOTO METOAWYECKOTO MOAX0/Ja K HOPMHPOBAHHIO COACPIKAHHS 3arps3HSIOMINX
BEIIIECTB B JKUAKHUX OTXO0/aX IPOU3BOJICTBA,

- obocHOBaHMEe HEOOXOONMOM CTENeHH MpPEOBAPUTEIBHON MOATOTOBKM JKHAKHX OTXOJOB
MIPOU3BOJICTBA,;

- IoAJiepKaHNE IPUEMUCTOCTH CKBaYKHH Ha BBICOKOM YPOBHE;

- 000CcHOBaHME apeasa MOoA3eMHOI0 PacTeKaHusl XHUIKUX OTXO0J0B IIPOU3BO/ICTBA;

- OpraHM3anus PaOHAIBHOTO THAPOTr€03KOIOTHYECKOr0 KOHTPOJIS.



OcHOBHBIE 3aJaudl HACTOAILEr0 CTaHAapTa - HOPMAaTUBHO-METOAMYECKOE 3aKpEIJICHUE
MHOTOJIETHETO OIBITA 3aXOPOHEHUS JKUIAKUX OTX0AoB mpousBoactBa B OAO "T'asmpom",
periaMeHTalys OCHOBHBIX MOJI0XKEHUH THAPOre0I0rH4ecKOro KOHTPOJIsl, MOBBIIIEHUE SIKOHOMUYECKOH
3¢ PEKTUBHOCTH SKCIUTyaTallK CIICHHUAIM3UPOBAHHBIX MOJIUTOHOB ISl 3aXOPOHEHHUS KHUIKHX OTXOJ/I0B
NPOM3BOJICTBA, COOJIIO/IGHHE KOTOPBIX SIBIISIETCS YCJIOBHEM TI'€09KOJOIMYECKOH Oe30macHOCTH
TIOJIUTOHOB.

1 O0n1acTh NpuMeHeHUs!

Hacrosmumii craHgapT ycTaHaBIMBAECT €IMHBIM OpPraHU3aLMOHHBIA MOPSAOK IO  TE0JIOro-
THIPOT€OJIOTHUECCKOMY M TEXHOJOIMYECKOMY OOCCIICUCHHI0 PAa0OT MPH MOATOTOBKE MPOCKTHBIX
JIOKyMeHTOB nu HpOBe[leHI/lI/l muporeoaxonomqecxoro KOHTpOJ’lﬂ SaXOPOHeHI/IH KUOKUX OTXO0OO0B
MPOU3BOJICTBA C YYETOM CIHEIM(DHUKH CIEIUATH3UPOBAHHBIX MOMUToHOB. CTaHIapT pazpaboTaH s
WCTIOJIB30BaHUS B LIEJISIX TOBBIIICHUS YPOBHS DKOJIOTHMYECKOW OE30MaCHOCTH U COBEPIICHCTBOBAHUS
MPOU3BOJICTBA HA CICHUAIM3UPOBAHHBIX TIOJMIOHAX 110 3aXOPOHCHHWIO IKHJIKUX  OTXOJOB
razonoOsBatonux opranmanuit OAO "T'aznpom" u qoYepHUX OOIIECTB.

2 TepMuHBI K ONIpeAeJIeHUs

B mHacrosmem craHmapreé TpPHMEHEHBI CIEAYIOIIHE TEPMHHBI C  COOTBETCTBYIOIIMMHU
OTIpeIeICHUSIMH

2.1 xuakume orxoanl mpou3BoacTBa: JKuakoctd, oOpasyroluecs Ha TEPPUTOPHHM Ta30BBIX
OpFaHH3aIJ,PII71 U UX TEXHOJOI'MYCCKUX 06’beKTaX, COCTOAIIME U3 MOITYTHBIX BOJ, MPOU3BOACTBEHHBLIX
CTOYHBIX BOJ, JOXKACBBIX CTOKOB 1 6bITOBI)IX CTOYHBIX BOA.

2.2 morjaomaioumuii ropu3ont: [Toa3eMHBII NPOHUIIAEMBII TOPU30HT, 00JIAAIOIINI 10CTATOUHOM
E€MKOCTBIO JUIS 3aXOPOHEHHUsS] MHPOEKTHOro o0beMa JKHUAKHX OTXOJOB MPOM3BOJCTBA, HAIEXKHO
M30JIMPOBAHHBIA OT BOJOHOCHBIX TOPH30HTOB, HCIOJIB3YEMBIX JISl BOJOCHA0KEHHUS, TPOMBIIUICHHOTO
W3BJICUCHUS] XUMUICCKIX KOMIIOHEHTOB U B 0alIbHEOJIOTMYECKUX IIETISX.

2.3 cnenuaJM3UpPOBAHHBIA moauron: KoMiulekc NOA3EMHBIX W HAI3EMHBIX COOPYKEHHH,
MpeJHA3HAYCHHBIX U pa3MEIleHHs CIeNUAIFHO TOATOTOBICHHBIX JKUAKHX OTXOJOB OpraHH3alni
OAO "T'azmpom" B NOTJIOMIAIOIIEM TOPHU30HTE, OOECTIEUNBAIOIIEM UX OE€30MMacCHOE XpaHEHHE B TEUCHUE
0003puMoOro OyayIero.

2.4 3aX0poHeHHe O0TX0A0B: 3011 0TX0I0B, HE MOATEKAIIUX JaJbHEHIIIEMy UCIOIb30BAHUIO,
B NOIVIOIIAIOUINX TOPHU30HTaxX B LHCIAX NPECAOTBPpALICHHUS MOTIaJaHUA 3arpsA3HAIOIINX BEIIECTB B IOYBY,
IMOBEPXHOCTHBIC M TMOJA3EMHBIC BOJbI, SABJIAIOIIUCCS 00BEKTOM HCIIOJIH30BAHUSA 11 IIUMTBEBOI'O H
XO3HCTBEHHO-OBITOBOIO BOJIOCHAO0)KEHHMSI, TPOMBIIUICHHOTO HM3BJICYEHUS! XMMHUUECKHX KOMIIOHEHTOB
WM B OAJIBHEOIOTUUECKHX LIEIIsIX.

2.5 caHWTapHO-3aIIMTHAsi 30HA: YacTeb TEPPUTOPUH CHIENUAIM3UPOBAHHOTO MOJHWIOHA 10
3aXOpPOHEHHIO JKUAKUX OTXOJOB IPOM3BOICTBA, B MpeeiaX KOTOPOH yCTaHABIUBACTCS CIECHHUAIBHBIN
PEXUM 3eMiIe- U BOJOTIONB30BAaHUS U OTPaHUYEHNE IPOMBINUICHHON NESITEIHHOCTH, HE CBA3aHHOU C
3aXOpPOHEHHEM OTXOJIOB.

2.6 3a00iiHoe naBaeHue: J[aBieHne, 3aMEPEHHOE B CKBKMHE Ha ITyOMHE HIDKHUX JIBIp MHTEpBaja
nepdoparum.

2.7 naacroBoe naBjeHue: JlaBienue (ironaa B Kakoi-JIMOO TOYKE MOTJIOMIAIONIETO FOPU30HTA,
paBHOE Becy CTOJI0A MKHUIAKOCTU OT ITyOHHBI IOJIOKEHHS 3TOW TOYKH JI0 CTATHYECKOTO YPOBHSL.

2.8 nempeccuoHHasi BOpPOHKa: YacTh BOJOHOCHOTO TOPU30HTA C MOHMKEHHBIM IJIACTOBBIM
JlaBieHueM, (POPMUPYIOLIMMCSI B pe3yJIbTaTe pa3padOTKH 3ajexel yIiIeBo10pOIOB.

2.9 MmexTpyOHOEe mpocTpaHcTBO: KonblieBoe NPOCTPaHCTBO CKBaXXKMHBI MEXAY HACOCHO-
KOMITPECCOPHBIMH TPyOaMu M 3KCILUTyaTallMOHHON KOJIOHHOH.

2.10 penpeccus Ha miIacT: PasHOCTE MeX Iy 3a00HHBIM H TEKYITHM IUTACTOBEIM JABJIICHUSIMH.

2.11 pempeccusi Ha miaacT: Pa3HOCTh MEXTy TEKYIINM IDIACTOBBIM H 3a00WHBIM JTaBICHHUSIMHU.

3 O603HaYeHUS U COKPALICHUS

3.1 B mHacrodmeM CTaHAApTE HCIIOIB30BAHBI CIEYIONINE O0O3HAUYEHHUS K PacdeTy MOA3EMHOTO
paCTeKaHI/IH 3aKa4NBACMbIX XUIAKUX OTXOOO0B:

K.,y — TPOHMIIAEMOCTH JIaTepaibHast, JaPCH.

K, epm — TPOHHUIIAEMOCTH BEPTHKAIbHAS, TAPCH.

Mg — 3G(EKTUBHAS TOPUCTOCTB, IO €TUHMII.



Ly — riyOWHA 10 HYDKHEX JbIp epQoparyu, M.

Irgx — rnybuna o tekymiero 'BK, m.

Iz — TIyOMHA 10 TIOIOLIBEI BOPOHKH JIETIPECCHH, M.

1,4, — HavaIbHBIN YPOBEHH ITOJI3EMHBIX BOJI, M.

1y e — TEKYLIMM YPOBEHb B IPOCTAUBAIOLIEH HATHETATEIbHON CKBa)KHUHE, M.
Py — NaBIICHHE Y HIKHUX JIBIP ephOpaLmH, Kre/cm’.

P’ — JaBJIeHHe HA yCThe CKBAKHHBI TIPH 3aKAUKE MPOMCTOKOB, KIc/CM”.

yem

P;jfzfy — JlaBIIEHHE Y HIDKHUX AbIp Hepdopaluu npu 3aKauke, Kkre/em’.

H Cfrffw — TEeKYILUUI [JIACTOBBIN HANOp, IPUBEACHHBIN K 0TMeTKe HadaibHOro I'BK, M.Boz.CT.

Pip; — naBneHue Ha IOAOIIBE BOPOHKH JETIPECCHH, Kr/cMm>.

H ,’jj}g — 3a00MHBIN HAIMOp HATHETAHWS, MPUBEICHHBIA K TUIOCKOCTH HIDKHHX IBIP IepQopanu,
M.BOJI.CT.

H ggg — HAmop Ha TOJOIIBE BOPOHKH JACTIPECCHH, MPUBEACHHBIA K IUIOCKOCTH HIKHUX IBIP

nepoparyy, M.BOJ.CT.
h,y — 3 (deKTHBHASE MOLTHOCTH MTOTJIOLIAIONIET0 TOPU30HTA, M.
hrgx — BbIcoTa moxbeMa [ BK (Tekymast), M.

kY. — >bdexTHBHAs MOUIHOCTh KOJIEKTOpPA MEKIYy OTMETKAMHM HAYaibHOTO M TEKYIIEro

razoBoasHoro koHtakToB (I'BKH u 'BKT), M.

Irpx — TnyOuHHast oTMeTka HavabHOro [ BK, M.

2V, — 00beM 3aKauMBaEMOM KHUIKOCTH, ThIC. M.

](v6 —_— KOS(l)(i)l/IL[I/IeHT BBITCCHCHU S HH&CTOBOﬁ BOJbI XUAKUMU OTXOJaMU IPOU3BOJACTBA, HOJIU
CAUHMUIIL.

Ko.np — X023 UIEEHT OXBaTa IPOMCTOKOB B TIOTJIOMIAFOIIEM ILIACTE, TOJIH CIMHUILL.

R, — cpenumii paguyc apeasna noA3eMHOTO PACTEKaHUs KUJKUX OTXO0B IIPOU3BOJICTBA, M.

3.2 B HacTOSALIEM CTaHAPTE UCIIOJIB30BAHBI CAEAYIOUINE COKPAIICHHUS

I'BK — ra3zoBozsiHO#1 KOHTaKT

BCB — OBITOBBIE CTOYHBIE BOIBI

I'MCH — rocymapcTBeHHBIIf MOHUTOPUHT COCTOSIHUS HEIP

KBJI — kpuBasi BOCCTaHOBIJICHUS JABJICHUS

MMII — MHoOrONeTHEMEP3IIbIE TOPOABI

HI'KM — HedTerasokoHIeHCaTHOE MECTOPOKICHHE

HKT — HacocHo-KkoMITpeccopHble TPpyObI

OBOC — onieHka BO3/IEHCTBUS Ha OKPYIKAIOIIYIO CPEY

K — nmpenenbHO AOMYCTUMbIE KOHLIEHTPALUU

I[IIH — npenensbHO 10MyCTUMBIE HOPMBI

[IXI" — noa3eMHOE XpaHUIUILE Ta3a

P® — Poccuiickas ®enepauus

C33 — caHnTapHO-3aMIKTHAS 30HA

CII3XK — criermmanu3npoBaHHEINA MTOJIUTOH 3aX0POHEHHUS )KAIKUX OTXOI0B IPOU3BOICTBA

TV — 1sbKensle yrieBogopobl

YB — yrineBonoposl

VIIKT — ympasiieHH€ o MOAr0TOBKE KOHIEHCATa K TPAHCIIOPTY

OEC — ¢uibTpainoHHO-eMKOCTHBIE CBOHCTBA

X3 — aneKkTpoxXuMHUIecKast 3aluTa

4 I'eostoruveckue u ruiporeojoru4yecKkue ycjioBus, HEe00X0AUMbIE /JIsl CO3IaHMS
CNICeHUATU3UPOBAHHBIX MOJIUTIOHOB

4.1 CrneunannM3upoBaHHBIN IMOJUTOH MPEACTaBIIET COO0M KOMIUIEKC HAJ3EMHBIX M ITOA3EMHBIX
COOpPYKEHHH, TpeIHa3HaYCHHBIX ISl 00€3BpEKHUBaHUA, MEPepabOTKA U HM30JLIIHUNA OT OKPYKaromiei
MIPUPOIHON Cpebl TBEPIBIX U KUAKHX OTXOIIOB, O0pa3yIOIMUXCS B MpoIecce pa3BedKH HEeIp, JOOBIYH
Y TIPOU3BOICTBA TOIUIMBA U3 YTIIEBOOPOACOAEPIKAIIETO Y KUIKOTO U Ta30BOI0 IPHUPOIHOTO CHIPHSI.

4.1.1 Tlpn ymoBIETBOPHUTENBHBIX Teonoro-ruaporeonorndaeckux yciaoBusx CII3XK coopyxator Ha
TCPPUTOPUAX T'OPHBIX OTBOJOB I'a30BbIX, I'A30KOHJACHCATHLIX U He(l)T)IHI)IX MeCTOpO)KI[eHl/Iﬁ nu apyrux
00BEKTOB.

4.1.2 VIX MOXKHO COOPY’KaTh B CJIEIYIOIINX TOPHO-T€OJIOTUIECKUX YCIOBUSX:

- B BOJIOHOCHBIX TOPU30HTAX, B BHIPA0OOTAHHBIX T'a30BBIX (Ta30KOHICHCATHBIX) HEPTAHBIX 3alIeKax



WM HETIOCPEACTBEHHO B 3KCILTyaTHPYEMOH 3aJIexkKH;

- B U30JIMPOBAHHOM IIOTJIOLIAIOIIEM TOPU30HTE, PACIIOJIOKEHHOM HAJl/TIOJ 3aJIEKbIO MIIH JTAJIEKO 32
ee npeenamy;

- B THJIPABINYECKH M30JIMPOBAHHOM OT 3aJIeXH Y B ropusoHTe MM UMEIOLIEM C Hel COBEPILICHHYIO
C000IIIaeMOCTh;

- B TEpPUTE€HHOM HJIN KapOOHATHOM KOJIJIEKTOPE.

4.1.3 Tlornomaroniie TOPU3OHTHI, HE MMEIOIINE THAPABINIECKON CBS3M C 3aJIeKBIO, 00JamaroT
CIIEYIOLINMH YePTaMU;

- COBEPIICHHBIM YIIPYTOBOIOHATIOPHBIM PEKUMOM;

- TIPHM 3aXOPOHEHNUH KUIKOCTH B HUX COOTBETCTBEHHO BO3PACTAET IJIACTOBOE IABJICHUE;

- THUAPABINYECKOE BIMSHHE HAarHETAHWS PACHPOCTPAHACTCS IO BCEH HENPEPHIBHO IPOHUIIAEMOI
9acTH IJIacTa.

4.1.4 TonuroHsl, UMEIOLINE THIPABINYECKYIO CBS3b C 3aJIEKbI0, 00JIQIAI0T CIIEAYIOIUMHU YepTaMu:

- TIOTJIOIIAIOIINIA TOPH30HT SIBJISETCS YAaCTHIO I'€OJIOTO-THAPOANHAMUYECKOH, TEXHOJIOIHYECKOH U
THJPOTE0IKOJIOTHUECKON CHCTEMBI 3aJIEKH, IOCKOJIBKY €ro JKHIKOCTH Y4YacTBYIOT B IOJUIEPYKaHUH
lactoBoro  gamieHus. Ilosatomy okciutyaraumst 3anexu YB  HeM30€KHO CONpPOBOXKIAaeTcs
3arps3HEHNEM TOTIIOMIAIONIETO TOPH30HTA M0 TEXHOJIOTHISCKIM TPHIMHAM;

- HEIpEepHIBHOE CHIDKEHHUE TUIACTOBOTO JABIICHHS B TOTJIOMIAIOIIEM TOPH30HTE U CBA3aHHOE C HUM
YBEIIMYCHUE PA3HOCTH MEXIY 3a00HHBIM TaBICHHUEM 3aKauK{ W TUIACTOBBIM JIaBJICHUEM, MIPHUBOJSIIECE
K CHIDKEHHIO TPOYHOCTH 3aKOJIOHHOTO LIEMEHTHOTO KOJIBIIA.

4.2 B TeueHne BCETO MPOSKTHOTO CPOKA 3aXOPOHEHHUS JODKHBI COOIOAATHCS CISAYIOIINE YCIOBHS:

- TIOTJIOIIAOIIII TOPU30HT JOJDKEH OBITH MEPEKPHIT HAICKHOIN H30IUPYIOICH MOKPBIIIKON;

- TOIJIOIIAIOIIUA TOPH30HT JOJDKEH 00NaaaTh JOCTAaTOYHO BBICOKMMH  (DHIBTPALMOHHO-
€MKOCTHBIMHA CBOWCTBaMH IJid 1pueMa  IMPOCKTHBIX O6’beMOB 3aXOPOHACMBIX KUIAKUX OTXOIO0B
MIPOU3BOJICTBA,;

- KMIKHE OTXOJbl MPOM3BOJCTBA JIOJDKHBI OBITH JIOKaJM30BaHbI B IpEIeiax yCTaHOBIEHHBIX
TPaHHMI] TOPHOTO OTBOJIA;

- B3aUMOJICHCTBHE JKHUAKHX OTXOJOB IIPOM3BOJICTBA C IUIACTOBBIMH BOJAMH M IOPOJAMH
MOTJIOIIAIONIETO TOPH30HTA JOJDKHO HCKIIOYaTh HEOOpaTHMOE CHIKEHHE (DMIIBTPAMOHHBIX CBOWCTB
MOTJIOIIAIONIETO TOPH30HTa M HAapyIICHWE YCTOWYUBOCTH NPHU3a0OWHON 30HBI; MPH YCTAaHOBICHHOH
HECOBMECTHMOCTH OIIPEIEIIIOT MEpPhl HEOOXOAWMOW TMOATOTOBKH KHIKAX OTXOIOB IPOWU3BOJCTBA
nepes] UX 3aXOPOHEHHUEM.

4.3 Teonoro-ruaporeonornyeckas xapakrepuctuka CII3K Ha HavanpHOH cTaauu SKCILTyaTallud
COJICPXKHUT:

- O0UIYI0 CTPYKTYPHO-JIMTOJIOTHYECKYIO M CTPaTUrpaduuecKyto XapaKTepUCTUKU MECTOPOKACHHS
VB, OCHOBHBIE TIapaMeTpbl BOJIOHAIOPHOrO OacceliHa (pa3Mepbl, BOJOHOCHBIE KOMILIEKCHI,
perHoHabHbIE BOJOYIIOPHI);

- CBOAHBIA T€OJIOTO-THIPOTEOJIOTHYECKUH pa3pe3 C KpaTKUM JIMTOJOTO-CTpaTUrpadUuecKuM
OINMCAaHWEM, Ha KOTOPOM BBIJICJICHbI BOJOHOCHBIE KOMIUIEKCHI W TOPHM30HTBHI C Pa3ZeSIONIMMHU WX
BOJIOYTTOPHBIMH TOJIIIAMH;

- TepMOOapUUYECKIE YCIOBHS IO TEOJIOTHIECKOMY pa3pesy;

- TIPU HAJIHMYHH MHOTOJETHEMEP3TIBIX MOPOJ - XAPAKTEPUCTUKY MX pACIIpPeeIeHuUs 10 IUIOMAand 1
paspesy;

- 7S KaXJI0TO BOJOHOCHOTO KOMIUIEKCA IO PE3yNbTaTaM ITOMHBIX XHMHYECKHX aHAN30B —
XapaKTEepUCTHKY COCTaBa MOI3EMHBIX BOJ C O0S3aTENBHBIM YKa3aHHEM COJCPKAHWN TUIHYHBIX VIS
JAHHOTO pailoHa MHUKPOKOMIIOHEHTOB, a TaKke He(TEeNpOAyKTOB, TSHKENBIX METaJUIOB, METaHOJIA,
JVDTWICHITIMKOJIA W APYTHX BO3MOJKHBIX 3arpA3HAOMNIUMX BEIIECTB, TEXHOJOTMYCCKHU CBA3aHHBIX C
He(l)TeFaSOBblMI/I IIPOMBICIIaMU

- XapaKTEePUCTUKY COJEP’KaHUs M COCTaBa BOJIOPACTBOPEHHBIX T'a30B;

- XapaKkTepUCTHKy  OJKOJIOTMYECKOTO  COCTOSIHHS  OOBEKTOB  XO3SIHCTBEHHO-TIUTHEBOTO
BOJIOTIONB30BaHUsL.

4.3.1 Teonoro-ruAporeoIOTUYecKas XapaKTePHCTHUKA IIOTJIOMIAIONIET0 TOPHU30HTA COLEPIKUT
CBEJICHUS:

- 0 BO3pacTe, TIyOWHE 3aJleTaHUsl €ro KPOBIM W IOAOIIBHI, THIIE M pa3Mepax CTPYKTYpPHI, yIiax
HaKJIOHA MTOPO/I;

- 00mmx W JPGEKTHBHBIX TOMMKHAX, J3GGEKTHBHON MOPUCTOCTH, MPOHHMIIAEMOCTH U
3aKOHOMEPHOCTSX UX paclpeseNeHus 1o IIoLa Iy,

- TOJIUHAX NEPEKPLIBAOIUX U MOACTHUIIAIOIUX BOAOYIIOPOB;

- IUTOJIOT'MYECKOM COCTaBe, IIECYaHHCTOCTH, INIMHUCTOCTU, KAPOOHATHOCTH;

- (hpaKLMOHHOM U MHUHEPAJIOTMYECKOM COCTaBe.



K onucanuio nmpuiararTcsi COOTBETCTBYIONIUE TAOIHUIIBI M TPApUUECKUE TOCTPOCHHUS.

4.3.2 OmnucaHue THAPOTEOJOTUYECKUX YCJIOBUM  MOTJOMIAIONIEr0 TOPU30HTA  BKIIOYAET
XapaKTEPUCTHKY TEPMOOAPHICCKHUX MapaMeTPOB, PU3MYCCKUX CBOWCTB MOJ3EMHBIX BOJ, XUMHUYECKOTO
cocraBa (IO pe3yJibTaTaM IMOJHOTO XHMHUYECKOTO aHajw3a), CHenu(pUIeCKHX MHKPOKOMIIOHEHTOB,
COJICpKaHUs W COCTaBa BOJOPACTBOPEHHBIX Ta30B. JlaHHBIE MO BOJIOPACTBOPEHHBIM ra3am u
MOJI3EMHBIM BOJaM MPEANOYTUTEIBHO OTpa3uTh B Tabnuunoi (opme. [Ipu HaIMYMK AOCTATOUHBIX
CBEJICHUH CIIEyeT OIICHUTh YCIOBHS Hayalla CTPyWHOIO MOTOKA ra3a B IJIACTOBBIX BOJAX MO METOJIMKE
[33].

4.3.3 OCHOBHBIE XapaKTEPUCTUKH HATrHETATENIbHBIX CKBRXMH M TIOTJVIONIAIOIIETO TOPU30HTA,
MOJTy4eHHBIE 110 JAHHBIM THIPOJINHAMHUYECKHUX UCCICIOBAHUMN, BKIIFOUAIOT:

- IPUEMHUCTOCTh HAHETATENbHBIX CKBAXKHH,

- K03 UIMEHT NPUEMHUCTOCTH,

- TUJIPOTIPOBOTHOCTD,

- ITbE30IIPOBOIHOCTD,

- POHUIIAEMOCTb.

PesynbraTel 3aHOCAT B TaOmuubl 4.1, 4.2 ¥ WUTIOCTPUPYIOT COOTBETCTBYIOIIUMH TpaduIeCKUMU
NPWIOKCHUSIMHA, HA OCHOBE KOTOPBIX JIEJNASTCS BBIBOA O XapakTepe W pa3Mepax 30HbI
THIPOJUHAMHYECKOTO BIUSHUS 3aKauku (10 JlaTepald W BEPTHKAIM), HAJIMYUK DKPAHOB U
JUTOJIOTUYECKUX OKOH.

4.3.4 Tlo pe3ympraTaM TeOJOTO-THAPOTCOJIOTHIECKUX HCCIECIOBAaHUM JelaeTcs 3aKI0YeHHEe O
COOTBETCTBHH I1apaMeTPOB IOTJIOUIAIONIEr0 TOPU30HTA TPEOOBAaHHUSIM COODPYKEHHUS MOJMIOHA JUIs
3aXOPOHEHHS )KUAKHX OTXO/IOB ITPOM3BOICTBA HA IPOMBILICHHOM 00BEKTE.

Tabnmuua 4.1 — Pe3ynabTarsl THIPOJAWHAMHYCCKHX HCCICIOBAHUN METOOM YCTAaHOBHBIIHUXCS
0TOOpPOB (3aKaueK)

Mecro 3akauku Henpeccusi| Koaddunuent
Ne |JTebwur, VcTheBble AaBICHUS bun
3 (0TKa4KM) penpeccus, | TpoAyKTUBHOCTH, | [Ipumedanus
CKB.| M 3
TpyOHOE|3aTpyOHOE [ TpyOHOE [ MEX]TpYyOHOE| MIla m’/cyt/MIla
Tabmuua 4.2 — Pe3ynapTarthl THAPOJMHAMUYCCKUX HCCIICOBAHHA CKBAXHUH  METOIOM
TUAPONPOCITYILINBAHUS
CKBaKHHBI JaBnenue
Paccrosiane Jebut Bpewms
.|YcTheBoe| (ypoBeHb)
Ne MEXIy |BO3MyILIAIOLICH . |oTcuera,
CKB.|BO3M aronias|pearupyromnias | CKBaXKnHaMu CKBaXXWHBI JaBJICHHIE pearupyIoLIeh qachbl HpHMeanHﬂ
’ yHuarommas|p pyrom M ’ NEPN. > | 3aKaYKM | CKBaXKMHBI, MHH’
Y MITa (m) :

5 CTa}Il/II/I U BUABI Ie0JI0ro-ruiporeo/JIorn4€CKux nccneuonannifl

CrpoutensctBo CII3XK mpoBomsT B 4eTHIpe CTaIuM:

a) mpeaBapuTeIbHAs OLEHKA;

0) OUCKOBBIC PabOTHI;

B) IpeIBapUTEIbHAS Pa3BE/IKa;

I) AeTanbHas pa3BeiKa.

Ecnu CII3XK coopyxaroT Ha MeCcTOpOoxJIeHHH Y B, Korza yxe Mojy4eHbl JOCTaTOYHbIE CBEACHUS O
T€0JIOTHYECKOM CTPOCHHH TEPPUTOPHUH, TO LEJIEBBIE T'eOJIOTO-THAPOTEOIOTHYECKHE HCCIIEA0BaHuUs
HAYMHAIOT C 3TarnoB B) Wi r). [Ipn 3TOM mapajutenbHO ¢ Pa3BEAKON 3alieKH WM €€ OIBITHO-
MPOMBIIIIEHHOH 3KCIUTyaTanne HeoOX0ANMO IPOBOIUTH I'€0JIOTO-THPOTe0JIOTHYECKHIE ¥ CAaHUTAPHO-
TUTHEHHYECKHE HCCIIE0BAHMUS B HEOOXOIMMOM U JIOCTATOYHOM 00BEME.

I'eonoro-ruporeosIornueckue UCCIIeI0BAHMUS TPOBOAATCS MO HAMIPABICHHAM:




a) Te0JIOrO-MPOMBICIIOBBIC, CBSI3aHHBIC C M3YYCHUEM CKBAXKUH M MOTJIOINIAIOIIETO TOPU30HTA;
0) nabopatopHbie (HPU3UKO-XUMHYCCKHE U OMBITHO-IKCIICPUMECHTAIBHBIC [0 U3YYCHHUIO JKUIKOCTEH
Y TBEPABIX TOPOA (KOJUIEKTOPBI, TOKPBIIIIKH ).

5.1 T'eos10oro-npoMbICc/I0BbIE HCCIETI0BAHMUSA

5.1.1 B mporecce pa3Beqky B OypsIIIUXcsi CKBaXHHAX OTOMPAIOT IIIaM ¢ TIIyOMHHOHN TPUBSA3KOM.
Ilo pesynpraTam HCCIeOBaHHMA NIaMa ¥ KapoTaka BBEIOMPAOT HWHTEPBAIBI OTOOpa KEPHOBBIX
00pa3IoB KOJUIEKTOPOB W OKPHIIIEK B JPYTUX CKBAXUHAX IUIS TIOCIEAYIOIETO U3yIeHHS.

O/HOBPEMEHHO OTOMPAIOT 00pa3sipl OYpOBOro pPacTBOpa M JIPYTHMX HMCHOJIB3YEMbIX NPU OypeHHH
TEXHOJIOTHIECKUX KHUIKOCTEH U JOOABOK.

5.1.2 Tlocne BCKPBHITHS TOTJIONIAIOIIETO TOPU30HTA B 00CAXKEHHON KOJIOHHE U MEPEBOIa CKBAXKUHBI
Ha IJIACTOBYIO BOAY 2-3-KpaTHOH OTKauKoW ee o0bema /10 cTabMIIM3aluy MUHEPAIM3AlMU U COJIEBOTO
cocTaBa MPOBOAAT IIONHBIM KOMIUIEKC THAPOTEONIOTHYECKUX HCCIeOBaHMM Mo MeTtoauke [34],
BKJIIOYAIOLIUH:

a) IpOCJIeXUBAaHUE YPOBHA 10 cTatndeckoro (wimu cHsatust KBJ] riryOMHHBIM MaHOMETPOM);

0) He MeHee YeM TpEXKpaTHbIH OTOOp BOIBl M BOAOPACTBOPEHHOIO ra3a IJTyOWHHBIM
PoO0OTOOPHUKOM;

B) 3aMep TEMIIEPaTypPHI 110 CTBOITY CKBaYKIHEI,

r) ompenenerne pH, rumpokapOOHAT-HOHA; HAMWYHS W COACPXKAHHS cepoBOmopona (TPOBOAAT
HEMOCPEACTBEHHO Ha CKBAKHHE 110 MeToauke [35]);

I) oTbop W CHENHATBHYI0 KOHCEpBAaLMIO MpoO BOABI JJIS  OIpEIeNIeHHs  JKenesa,
MHKPOKOMITIOHEHTOB, HE(DTEIPOAYKTOB, OPraHMYECKUX COSITUHEHHIA;

€) OTKauK{ ¥ 3aKauK{ )KUJKOCTH 110 CTaHAAPTHBIM MeToAuKaM [36, 37].

I/ICCﬂeﬂOBaHI/IH METOAOM OTKA4YKHu HeO6XO£lI/lMO MMpOBOAMTL Ha IOCICAHUX OJTanax IEepeBoJa
CKBa)XMHBI Ha I1acToByio Boxy. [Ipu aToM 1enecoobpa3Ho ocBaBaTh OJHOBPEMEHHO JIBE CKBAXKUHBI,
YTOOBI OTOOPAaHHYIO BOJMY W3 OJHOI CKBa)XKHMHBI 3aKauMBaTh B JPYTYIO MPU YCIOBHU OTCYTCTBHS y
MOCJIEIHEH IPU3HAKOB pearupoBaHus 110CIIe OTKAYKH M3 IIEPBOH OHOT0 00beMa )KUAKOCTH.

5.1.3 Ecnu ucnpITyeMblid HHTEPBAJI B COOTBETCTBUH C ITPOEKTOM OCBOCHUSI TIOJUIEKHUT IEPEKPBITHIO
IIEMCHTHBIM MOCTOM B CBSI3M C IEPEBOJIOM CKBAXKMHBI Ha BBIIIENEXKAIIUH OOBEKT, TO HEOOXOIMMO
MIPOBECTH OTBITHBIE 3aKayKd ISl OIPEIEIICHUS COBMECTHMOCTH IIPECHON BOJBI C IUIACTOBOW (TIO
METOAMKE pyKoBoCcTBa [38]).

5.2 JIaGopaTopHble GU3NKO-XHMHYECKHE UCCJICOBAHUS

5.2.1 Kommekc uccienoBaHHMi HampaBlieH Ha peElIeHHe KII0YEBBIX Mpo0IeM B TEXHOJOTHH
3aXOPOHCHUA KUAKUX OTXOJ0B IIPONU3BOJCTBA B Fﬂy6OKI/IX 3eMHBIX cliosgx. OH JOJI’)KEH BKIIOYATh:

- KOJIMYECTBCHHBLIC U KAUCCTBCHHBLIC OIPCACIICHUA 3arpA3HAONINX BEHICCTB XUIAKUX OTXOI0B
MPOM3BOJICTBA, MPEJCTABICHHBIX HA PHCYHKE 5.1;

- KOHTPOJIbHBIE OIPEIEICHUs 3arps3HSIOMMX BEIIECTB B JKHJIKMX OTXOAaX INPOU3BOACTBA JI0 H
MIOCJIE OYUCTHBIX COOPYKEHHH;

- OMpEIETCHUS] COBMECTUMOCTH MXHIKHX OTXOJOB IPOM3BOJACTBA C IUIACTOBBIMH BOJAMH H
MOPOAOH-KOJIJIEKTOPOM;

- MOWCK MH(OPMATHUBHBIX THIPOTCOXUMHUYECKUX IOKa3aTeneil HUIKUX OTXOAOB MPOMU3BOJICTBA H
MOJ3EMHBIX BOJ [UIS MX UACHTU(UKALINY;

- OIIpeAETECHUE ONTUMAIBHOTO BPEMEHH OTCTOS JKHUAKHX OTXOJOB IIPOM3BOACTBA NS OCAXKACHHS
MeXIpuMecei u He(pTempoayKTOB (PUCYHOK 5.2), KOTOpOE JOIKHO OBITh SKOHOMUYECKH BBITOIHBIM.



Pucynok 5.1 — Tunsl 3arpsA3HSIOMNX BELIECTB
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Pucynok 5.2 — JluHamuka BbINaJEHUS B OCAJOK MEXaHUUYECKUX NPUMECEH U3 KUIKUX OTXOJI0B
TIPOU3BOJICTBA

6 MeTO)lbI THAPOANHAMHUYECCKHUX l/ICCJIeIIOBaHI/Iﬁ Har"HeTaTeJbHbIX CKBAKUH

3amaueil TMAPOAMHAMHYECKHX HMCCIEJOBAHUM SBISACTCS IIOMYYEHHE NAHHBIX, XapaKTePH3YIOLIHX
(unpTpalOHHBIE TApaMETPhl HATHETATEJILHBIX CKBAKHH U MOTJIOLIAIOIETO I1acTa.

Js 5TUX 1enel UCnosb3yoT CIAEAYOUUE METOAbL:

- BOCCTaHOBJICHUS JIaBJICHNS,

- YCTAHOBHMBIIMXCS OTOOPOB (3aKayek),

- THAPOIIPOCITYIINBaHUSI.

[Ipu uccnenoBaHMsAX Ha CKBR)KWHAX 3aMEPSAIOT AeOUTHI (IPUEMHCTOCTH), AABJIEHUS, PACCTOSHUS
MEXIy CKB)KUHAMHU H BpeMs HX PaOOTHI.

6.1 MeToa BOoCCTaHOBJICHUS 1aBJIeHUS

6.1.1 Merox BOCCTaHOBICHHS IOABICHHS — 3TO CHOCOO ompemesieHUs (HIbTPAIHOHHBIX
MapaMeTPOB TMOTIIOMIAOIIETO TOPH30HTA Ha OCHOBE 3aMEpOB 3a00HHBIX aBICHUH B CKBaKHUHE ITOCIIE
MIPEKpaIeHwsI OTKAaYKH WJIA HaTHETAHHS.

6.1.2 TexHonorus ucciaeq0BaHUIL.

[Tpn nanHOM nebHTE 3aKayKK (OTKAYKH) CO3/IAI0T YCTAHOBUBLIMHCS PEKUM (DHIBTPALIUH HKHKOCTH
B IUIacTe, KOTOPBIN (PUKCHpyeTcst 0 cTaOMIM3aluK yCTHEBOTO JAaBJICHUS U YAEP)KUBACTCS B TEUECHHE
JIBYX-TpeX 4acoB (B 3aBUCUMOCTH OT Je0HTa).

B ycnoBusiX THIpaBIMYECKOH CBS3M IMOIJIOLIAIOIIErO TOPHM30HTa C TA30BOM  3aJIeXKbIO
SKCIUTyaTallMOHHBIE CKBAXXHHEI, PACTIONIOKEHHBIC B paJlyce OIHOTO KHJIOMETpa OT HAarHEeTaTEeIbHBIX,
JTOJDKHBI IMETh CTAOWIIBHEIA PEKUM paboTHI B TEUCHHE ABYX-TPEX THEH O Hadaia UCCICIOBAaHUN U BO
BpeMs UX MPOBEICHUS.

YcTaHaBIMBAIOT JTyOpUKATOpP M O BEPXHHUX ABIp mephopalii CKBaXHHBI CITyCKalOT MaHOMETp,
PETUCTPUPYIOIINI aBIEHHE W TEMIIEPaTypy. 3aKadKy IPOBOIAT B MEXKTPYOHOE MPOCTPAHCTBO MPH
3aKphITON 3amBkke Ha TpyoompoBoge k HKT. C  momompio 00pa3smoBBIX MaHOMETPOB,
ycranoBiieHHbIX Ha HKT 1 3aTpy0Obe, KOHTPOIMPYIOT MPOLece CTa0MIN3aluK PeXUMa 3aKadKH.

[IpekpamaroT 3akayky, HampaBUB IIOTOK 3aKaYUBACMOM JKHUIKOCTH B OallacCHYI JIMHHIO, U
BBIJICP)KMBAIOT MaHOMETP B CKB&)KHHE JIO MOJHOTO BOCCTAHOBJICHHS 3a00MHOTO JaBJICHHS, KOTOPOE
OTIPEJICTISIIOT 110 MTOKa3aHUsIM AUCILIES B almapaTHON WM N0 pe3yjIbTaTaM 3aMepa YPOBHS.

PesynbraTsl 3amMepoB 3aHOCAT B TaOuuily 6.1, IO JaHHBIM KOTOPOW CTPOST rpadMK M3MEHEHUS
JIaBJICHUS] BO BPEMEHH (B COOTBETCTBHHU C PUCYHKOM 6.1) B koopauHarax AP+1gt, rne AP — nenpeccust
(penpeccust) Ha IUIacT, Krc/cM’; f — BpeMs 3aMepa, C.



Tabmuia 6.1
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Pucynok 6.1 — KpuBas BoccTaHOBIEHHS 3a00HHOTO JaBICHHS

it 06paboTKH pe3ysIbTaTOB HEOOXOIUMO HMETh CIIEAYIOIINE TaHHEIE:

- neOuT cKkBaXKuHBI (;

- 3a00ifHOE JaBJICHUE CKBaXHHBI P.;

- 3¢ deKTUBHAS MOIIHOCTD /1,p;

- IIOPHUCTOCTB 1}

- BA3KOCTB JKHJIKOCTH L]

- K03 UIMEHTHI CXKUMAEMOCTH 3aKauMBAEMOH JKUIIKOCTH U MOTIIOLIAIOLIETo 1macTa B, ¥ .

O0paboTKy pe3yJIbTaTOB UCCICIOBAHHUN IS TTOYYCHUS (PHIBTPAIIMOHHBIX AapaMETPOB MPOBOIAT
110 METOJIMKE, U3JI0KeHHoM B [36, 37, 38].

[Ipu wccieoBaHUM HATHETATENbHBIX CKBXKUH JUIS PErHCTPALIMM M3MEHEHHUS JABJICHUS MOXHO
UCTIONB30BaTh KakK TIyOWMHHBIC, TaK W OOpa3loBBIe (YCThEBBIE) MAHOMETPHl B COYETAHHH C
YPOBHEMEPOM.

6.2 MeToj ycTaHOBHBIIUXCS 0TOOPOB (3aKaUeK)

6.2.1 Metox ycTaHOBHBIIMXCSI OTOOPOB — cItoco® ompeneneHus GUIbTPALMOHHBIX MapaMeTPOB
MOTJIOMIAIOIIEr0 TOPU30HTa, OCHOBaHHbBIM Ha 0TOOpax (3aKauykax) >KUAKOCTH B YCIIOBHSIX HOCTOSIHHBIX
(YCTaHOBUBIIUXCS) 1COUTOB.

Crnioco0 peanusyercsi Ha JAaHHBIX HAOJIOJEHUI 32 B3aUMOCBSI3bIO MEXAY JEOUTOM CKBAXKWUHBI U
JIaBJICHUEM Ha 3a00€ MPU YCTaHOBUBILIEMCS PEKUME.

6.2.2 TexHONOrus UCCIEA0BaHUH.

Pexxnmbl 3aKadek CO3MAIOT HACOCHBIM arperaroM IIyTeM CTYIIEHYaTOTO IOBBIIICHUS pacxona
xuaKocTH Ha 25-30 % Ha KaxI0oM pekuMe (IpU MPSMOM XOJE€) U CHIDKEHHH Ha TaKHE XKE BEIMYUHEI
(ipu oOpaTHOM).

Kunkoctes momatoT B MexTpyOHOe mpoctpaHcTBO, a Ha HKT ycramaBmmBaroT 00pa3moBBIH
MaHoOMeTp. JlaHHBIE 3aMepOB IABJICHUI MPU yCTAHOBUBIIMXCS PEXKUMaX 3aKauykKd 3aHOCAT B TAOIHUILY
6.2.

Tabauna 6.2

3
Jebur, Mm”/cyT JlaBnenue, krc/cm

Q Pnfl P3 AP:P3'PM




ITo mamHBIM TaOIHIBI CTPOST WHAWKATOPHYIO KPHBYIO B KoopawHaTax AP-+(Q (pucyHok 6.2), Ha
OCHOBE KOTOPOii omnpeaenstorT KodpuuueHT npoJyKTHBHOCTH, THAPOIPOBOJAHOCT U MPOHUL[AEMOCTb
MOTJIOLIAIOUIEr0 TOPU30HTA 10 METOJUKaM, onrucaHHbIM B [36, 37, 39].

Kpurepuem [I0CTOBEpHOCTH NPOBEINCHHBIX HCCIEIOBAaHUN SIBISIETCS COBINAJCHHE KPHBBIX,
MOJIYYEHHBIX TIPH YBEJIMYEHUH OTOOPOB (TIPSIMOM XOA) M CHIDKEHHH OTOOpOB (0OpaTHBIN Xon) (HE
6ostee yem 10 % pasznuune ko3(h(pUIHEHTa TPUEMHUCTOCTH B JIFOOOH TOUKE KPUBBIX).
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Pexcumvi uccnedoganus: Kosagpduyuenmu npodykmuenocmu:
1. Q =68 m'/c, AP = 0,10 krc/cM? q' = 680 M'/c/ kre/cM’
2.Q =576 M’/c,AP = 0,82 krc/cM’ @*= 702 M*/c/xTCc/cM
3.Q = 1270 »’/c,AP = 1,98 krc/cu’ q = 640 M/c/xrc/cw

Pucynok 6.2 — UHaukaTopHas auarpaMma

6.3 MeToa ruAponpoCIyIMBaHUS

6.3.1 Merox ruapoNpOCIyIIMBaHUS — CHOCOO ompeseneHus] (QUIBTPAIUOHHBIX ITapaMeTpPoB C
MOMOIIBIO  PETHCTPAllMM  pearupyromed CKBaXWHOH HWMITYyJbCOB  JaBICHHS, CO3JaBaeMbIX
BO3MYLIAIOMIEH CKBAXKUHOI.

OnHOBpEMEHHO B BO30YXIamoUmIeH CKBRKMHE MOXHO IPOBOJIUTH HCCIEJOBAHHS METOIOM
BOCCTAHOBJICHUS 3200I{HOTO NaBIECHMUS.

6.3.2 TexHONOTHSs UCCIIEAOBAHUM.

B kaudecTBe BO3MYILAIOMEH M pearupyrolieil CKBa)KHH MOTYT CIIy>KHTb JIHOObIE CKBa)KHHBI,
BCKPBIBAIOIINE IIOTVIOMAIOIINNA TOPU30HT, OTCTOSIIME APYr OT Apyra He Jajee TPeX pPacCTOSHHN
MPOEKTHOTO MOJ3EMHOI'0 PACTEKaHUSl JKUJKUX OTXOJOB IPOM3BOJACTBA 3a IEPHUOJ SKCILTyaTalllH
MOJIMTOHA.

Eciu B kadecTBe pearupylomieil BblOpaHa MOIIONIAMONIAs CKBAXWHA, JJIMTENILHOE BpeMs
NpOCTaWBaBIIasi, TO IIEpe] MHCCIENOBaHNEM HEOOXOIUMO TIPOBEPUTH €€ COOOIIAaeMOCTh C
MOTJIOMIAIOIINM TOpH30HTOM. JIIst 3THX 1ienell B Hell HeoOXOAMMO MPOBECTH OTKAYKy WJIM 3aKauKy H
NPOCJIEUTh BOCCTAHOBJIEHHE YpOBHsA. KOHTpPOJBHBIM MOKa3aTelIeM €€ COCTOSIHUS SIBISETCS
BOCCTAHOBJICHHE YPOBHS BOABI J0 NEPBOHAYAILHOTO B TEUCHHE CYTOK. B NMpOTHBHOM citydae B HEH
HEO0XOANMO TIPOBECTH PaOOTHI TI0 BOCCTAHOBICHUIO IIPHEMHCTOCTH (COO0IIaeMOCTH).

OnHOBPEMEHHO CIelyeT BECTH 3aMephbl B KOHTPOJIBHBIX CKBaXXHMHAaX (2 MPU MX OTCYTCTBHH — B
Ommkaiiielt Hanbosee TTyOOKOH 3KCINTyaTallMOHHOW CKBaXKHHE).

Ecmu CII3XK coopyxkaercs Ha pa3pabaTblBaeMOM MECTOPOXKICHHH, TO 3a HECKOJIBKO JHEH [0
WCCIICIOBAaHUA B PEarvpylomed CKBaKMHE CHUMArOT "(OH" majeHus IUIaCTOBOro NaBieHus. B aTo
BpeMsi SKCILTyaTallMOHHbIE ra30Bble CKBKUHBI, PACIIOJIIOKEHHBIE B 30HE BO3MOXHOTO pPearupoBaHusl,
JOJIKHBI pa6OTaTb C MOCTOSAHHBIM PEKHUMOM 10 Havdajla TMAPOIPOCITyIMBaHUA.

Ha pearupytorueii ckBa)XxnHe YCTaHaBIMBAIOT IPUOOP perucTpanuy AaBjaeHus (YpOBHS) U IPOBOJAT
3akaduky (OTKauky), (ukcupys Bpemsl ee Hauana. B pearupyromeill CKBaXMHE (QHUKCHUPYIOT BpeMs
Havasla U3MEHEHHS AaBiieHus (YPOBHS) M IIPOCIIEKUBAIOT €ro AalbHeHIee N3MEHEHHE.

Ecnn m3meHeHnst nasneHus: (YpOBHS) HE NPOW3OLUIO NPHMEPHO B TEUEHHE TPEX PACUETHBIX
MEpHONOB BPEMEHH, TO HCCIEAOBAaHUS CIEIyeT TPEKpaTuTh W 3aHUKCHPOBATH OTCYTCTBHE



THJPABINYECKON CBSI3U CKBaYKUH.

V3MeHenne naBieHus (ypoBHSI) PErMCTPUPYIOT IMpPHU IIOMOIIM BBICOKOTOYHOM ammapatrypel —
nbe3orpados, TMPpMaHOMETPOB U YPOBHEMEPOB, Y KOTOPBIX IpeJiell YyBCTBUTEILHOCTH He MeHee 2 %
0T 0011ero (KOHEYHOT0) N3MEHEHHS AaBJICHUs, 3aMEPEHHOT0 ITPH IAHHOM THAPONPOCITYILIUBAHUH.

[Nonmy4eHHbIe pe3ysIbTaThl 3aMEPOB 3aHOCSTCS B TabNMIly 6.3; CTPOMTCS MHAWKATOpHAast KpuBas (B
COOTBETCTBHHM C DPHUCYHKOM 6.2), TI0 KOTOPOH pacCUMTHIBAIOTCS THIPOJMHAMHUYECKHE IapaMeTphI
TMOTJIOMIAIOIIET0 TOPU30HTA.

Tabnmna 6.3 — VI3MeHeHue JaBlieHNs B pearnpyoneil CKBaKHHE IPU THAPOTIPOCTYIINBAHIH

JleOur 3akaukn | [IponomxurensHocTs | MI3MeHeHUE naBieHus,

(otkaukwn), O BO3MYUICHMUS], £, C AP, xrc/cm? lg (&) lg AP

Pacyer GhuIbTpalMOHHBIX TAPAMETPOB MPOBOAUTCS MO0 MeToauKe [36, 37, 39].

[Ipupamenne moka3aHuii MaHOMETpa B PEArupyIoUIed CKBaXKWHE, ONU3KWE, K HYIIO, SBISIOTCS
MoKa3zarejeM NPUOIIKEHUS K TpaHHIe THAPABINYECKOTO BIMSAHUS BO3MYIIAIOIIEH CKBaXWHBI HPU
JIAaHHOM PpeXUMe 3aKauku. bojiee TOYHOE MONOXKEHHE 3TON TPaHUIIbl ONMPEIENSIIOT AKCTPANOIuen
(pucyHoxk 6.3).

7 IlepeveHs u cBeleHUs 00 0COOEHHOCTSX COCTABA KHKUX 0TX0/10B npon3BoacTea B OAO
"T'aznpom"'

7.1 XKunkue oTX0mBI 00pa3yIOTCsl B pe3ylbTaTe MPOU3BOACTBEHHON NESTEIHHOCTH OpTaHHU3alnH,
CBSI3aHHBIX C HOOBIUEH, mepepaboTKOl U TPaHCTIOPTUPOBKOM ra3a (KOHAEHCATa), U )KU3HEACITETbHOCTH
TepcoHaa.

7.2 Xuakue oTX0Ibl MPOU3BOJACTBA (OPMHUPYIOTCS M3 YETBIPEX MCTOYHHKOB, COOTBETCTBYIOIINX
Pa3IUIHBIM TEXHOJOTHYECKUM ITOTOKAM:

- IONYTHBIC BOJBI;

- MIPOU3BOACTBEHHBIC CTOYHBIC BObI;

- JOXKJIEBBIE CTOKH;

- OBITOBBIE CTOYHBIE BOJBI.

7.2.1 TomyTHBIE BOIBI TOCTYMAIOT BMECTE€ C JOOBIBAGMBIM Ta30M Ipu ero cemapanud. OHHU
NPEACTAaBISIIOT cOOOH CMeCh IUIACTOBBIX, OTIIMYAIOMINXCS CBOOOIHBIM IEpEMEIIECHHEM B IIIACTE NPH
nepenaae HalmopoB, W KOHACHCAIIMOHHBIX BOJI, SIBIIIOMIMXCS B IUIACTOBBIX YCIOBHAX HapooOpa3sHOH
COCTABIIAIONICH MPUPOIHOTO Tra3a.

[TmacToBbie BOIBI OTIIMYAIOTCS MIMPOKUM JAAATIA30HOM MHIHEPATN3allMd — OT MTOYTH MpPEecHBIX (2-3
r/aM) IO PaccolIoB ¢ CoepKaHmeM coleil cabire 200 r/am’.

KonpencannonHbie BOABI, SIBISIOTCS YABTPANPECHBIMU U TPECHBIMH BOIAMHU C MHHEpaIH3auei 10
1 o/mv.

7.2.1.1 B mporiecce pa3pabOTKH MECTOPOXKIACHUS COOTHOIICHHE 3THUX BOJ MOXKET MCHSATHCS: Ha
MIEpBOM 3Tare 0ObIYHO NMPEBATUPYIOT KOHICHCAIMOHHBIE BOJIBI, 3aTEM C BO3pPAacCTaHHEM O0OBOJHEHHOCTH
3aJeXH — IUIaCTOBBIC. B CBsI3M ¢ Takoll MOCIIEN0BaTEILHOCTHIO BOBIICUCHHUSI PA3JIMYHBIX THIIOB BOJ
00BIYHO HAOMFONACTCS TCHIICHIINS YBEIMUCHISI MUHEPAIA3AI[UH IOy THBIX BOJI.

7.2.1.2 TlomyTHBIE BOIBI BCETAa CoAep)KaT HE(TENPOAYKTHI, METAHOJ, TJIMKOJIM M WHTHOUTOPEI C
OOJBIINM TUATTa30HOM BapHaIli B COACP KaHUH STHX KOMIIOHEHTOB.

B mpomecce ocBOGHMSI CKBaXMHBI M HAa HAYaJbHOM JTalle €e¢ JKCIUTyaTalldd B IOIYTHBIC BOIBI
MOJKET Tomanath GUIETPaT OypOBOTO PacTBOpa, a MOCIE KAUTAIHbHOTO PEMOHTa — TAKXKE KHCIIOTHI,
ITAB u npyrue KOMIIOHEHTHI.

Ha IIXI" momyTHBIE BOABI OOBIYHO COAEPKAT TEXHWYECKHE Macia — MPOAYKTHl OTPabOTKH
KOMIIPECCOPOB.

[TomyTHBIC BOABI XapaKTEPHU3YIOTCS BBICOKON I'a30HACHIINICHHOCThIO. Hanboiee omacHbIMEM M3 HHUX
SBIISIIOTCSI CEPOBOIOPOJICOCPIKAIIIHE.
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7.2.2 TIpou3BOACTBEHHBIE CTOYHBIE BOABI SBISIFOTCS MPOJYKTOM TEXHOJIOTHYECKHX IIPOLECCOB H
XapaKTEepU3yIOTCS ~ OTHOCHUTENBHBIM  IOCTOSHCTBOM ~ XMMHYECKOTO  cOcTaBa M OOBEMOB,
3arps3HEHHOCTHIO HEPTEMPOIYKTAMH U XUMpearcHTaMu.

7.2.3 JlokmeBble CTOKH IPEICTABISIOT co00i aTtMmocdepHbie ocamku. OHU XapaKTepHU3YIOTCS
HEpaBHOMEPHBIM ITOCTYIICHHEM BO BPEMEHH M HHU3KOW MHHepaim3anueil. VX 3arps3HeHue CBA3aHO C
JBIMOBBIMH Ta3aMH pPa3IMYHOTO COCTaBa, a TaKKe HePTeNPOAyKTaMH U TEXHOJIOTHYECKHMHU
KUAKOCTSIMH (METaHOJ, AUITHIICHTIINKOJIb, HHIHOUTOPHI HA IUIOMIAIKaX WX XPAaHEHUS M TEPPUTOPHUSIX
aBTo0as).

OCO0EHHO CHIIBHBIM 3arpsi3HCHHEM KHUCIBIMH T'a3aMH, HPEHMYLIECTBEHHO AMOKCHIOM YIJIepoJa,
OKa3bIBAKOTCs HOXKACBBLIC BOJbI HA O61)6KTaX CXXUT'aHUs 6OHIJI_I_[HX O6’beMOB IIpUPOJHOTO ra3a — Ha
KoMIpeccopHbIx Turomaakax [IXT' B mepuoj 3akayky ra3a B IUTACT, Ha KOMIIPECCOPHBIX CTaHIIHSIX
MarucTpaibHbIX TPyOOIPOBO/IOB, Y KOTEIBHBIX U T.II. Y 3THX 00BEKTOB JOXK/IEBHIE BOJBI IPHOOPETAIOT
cBoiicTBa crnaboil yrompHOW KHCIOTEL. A Ha OOBEKTaX, TIe CHKHUTAIOT CEPOBOJOPOACOACPIKAIINC
TIOITYTHEIE BOJIBL, B IO’KIEBBIE CTOKH ITOTAaeT cliabast CepHUCTas KUCIIOTA.

7.2.4 BeITOBEIC CTOYHBIE BOABI O00pa3ylOTCSs B TIpoOIEcce JKU3HEOOECIeUeHHUs IepcoHaa
OopraHu3anuii.

BCB mnpencTaBnstoT co60ii MpecHbIe )KUIKOCTH, 3arPsS3HEHHBIE OPTaHMYECKIMH COCIMHEHUSMH, 1
XapaKTepU3yIOTCS HEOONBIINMHY, HO CTAOMIBHBIMHA BO BpEMEHH 00BEMaMH.

BCB MoryT ABIATHCA HOCUTEISIMH WH(PEKITMOHHBIX O0Ie3HEN.

7.3 Ha IIXI' oObeMbl M coOCTaB IPOU3BOJCTBEHHBIX CTOYHBIX BOJ IIO/IBEPKEHBI PE3KUM
KOJICOAHHSIM.

B 1wmkne 3akauku rasza, KOTOPBIA peanu3yercss B TEIUIbI IEpUOJ TojAad, JKHIKHUE OTXOJBI
MPOM3BOJICTBA COCTOSIT M3 JOXKJEBBIX BOJ, OBITOBBIX CTOYHBIX BOJl M B PE3KO COKpPAIIEHHBIX 00BeMax
— IPOU3BOJICTBEHHBIX CTOYHBIX BOJI.

B 1wmkne orbopa, MpOMCXOIIIEr0 B INMEPHOA OTPULATEIBHBIX TEMIIEPATyp, OCHOBHYIO JOJIIO B
JKUIKUX OTXOJaxX MPOU3BOJICTBA 3aHUMAFOT IIOMYTHBIE BOJBI, IIPOU3BOACTBEHHBIE U OBITOBEIC CTOYHBIC
BOJIBL.

7.4 O6BEMBI KHUIKAX OTXO0B MPOU3BOJICTBA ONPEACIISIOT CIESAYIOMIIM 00pa3oM.

7.4.1 OOBEMBI NPOU3BOOCMBEHHBIX U OBIMOBLIX CTOYHBIX BOJ ONPEICISIFOTCS B COOTBETCTBHUHU C
HOpPMAaMH BOJOOTBEICHUS M BOAONOTPEONCHUS B 3aBHCHMOCTH OT CTPYKTypel H 0OBEMOB
MPOU3BOJICTBEHHOM JIESATENBHOCTH OpraHU3allMi W YHCIEHHOCTH OOCIY)KMBAIOLIEro IepcoHana. B
MOCICAYIOMUEC TCPUOAbL pa6OTI)I OpraHu3anui BbIACJICHHBIC KBOTBI KOPPCKTUPYIOTCA 110 JaHHBIM
(haxTHYECKOr0 BOAOIOTPEOICHHSI.



7.4.2 O0BeMBbI nonymueix BOJ HA HAYAJILHOM JTare pa3pabOTKH ra3oBOM 3aJIC)KH ONPEACISIIOT I10
pe3yiibTaTaM Ta30JJUHaAMHUYCCKUX l/ICCJ'leZ[OBaHI/lﬁ BbIHOCA BJIark Ha pas3JIMYHbIX PEXKHUMaxX MW 110
AHAJIOTHH C JCHCTBYIOMIMMHU OPTaHU3AIMsIMU; HA TOCIEAYIONIMX CTAIUSIX ONPEICICHUS JearoT Ha
OCHOBE IPSIMBIX 3aMEPOB BOAOIa30BOr0 (hakTopa Mo SKCIUTYaTallMOHHBIM CKBAKUHAM.

I[To mepe HakomieHHs (PAKTHYCCKHX JAHHBIX HaMEUYAIOT TCHICHIIMA OOBOJHCHUS 3aJCKU U
COOTBETCTBEHHO MPOTHO3UPYIOT 00BEMbI OCTYIJICHUSI IOy THBIX BOJI.

7.4.3 Pacuer cyMMapHBIX OOBEMOB NOKIEBBIX W TaJbIX BOA V,, M3/1"0,II, MIPOM3BOJIAT COTIIACHO
[40], omHako MpaKTUYHEE MCIIONB30BATh CICAYIOUIYIO (OPMYITY:

Vom=h-S—"hla (S + bS] (1)
rze i — TonmuHa ciost aTMOc(epHBIX OCAIKOB B IIepecyeTe Ha BOJISHOM CTONO, M/TOI;

S — o61wast IO Ab TEPPHTOPHH, 3aHHMAeMasi OPraHH3aIHCH, M*;

a — KO3 PUIMEHT UCTTAPEHUsI BOJISHOIO CTONOA, I0JH €]1.;

S| — IUIOMAb TEPPHTOPHH C TBEPIBIM TTOKPBITHEM, M*;

b — xoaddurnment nudubTpanyuy BoASHOrO CTOI0a, O €11.;

S, — MIOMAb TEPPUTOPHH O3 TBEPIOrO HOKPHITHS (Fa30HbL), M-.

3naveHus h, a, b 6epyT U3 CBOJOK METCOPOJIOTHUYCCKUX CTAHIUIA JAHHOW MECTHOCTH.

7.4.3.1 Pacuer 0OBEMOB MOXEBBIX BOJ MPOM3BOMAAT JUIS IMEPUOAA TOAa C MOJOKHUTEIbHBIMU
TEMIIEPATYPaMHU; TaJIbIX - 3a MIEPUO]] TOJIa C OTPHULIATEIIbHBIMH TEMITEPATYPaAMH.

7.4.3.2 Pacuer oOpemMa eMKocTed s cOopa MOXKIOCBBIX M TallbIX BOJ IPOHM3BOIAT IO
MaKCUMaJIbHOMY 00BEMYy MOKAEBBIX WM TalbIX BOJI, oOpa3oBaBmIMXCS 3a 48 "acoB B J000M Tromy
npexnmecTByomiero 20-IeTHero nepruoa.

7.4.3.3 Eciu tepputopus 6e3 TBEpAOTO MOKPHITHS 3aHUMAET OOJBIIYIO IUIOMIA b, YeM TEPPUTOPHS
C TBEPJbIM MOKPBITUEM, PACUYEThI 00BEMOB JOXKAEBBIX BOA Vi, M JIeNIAt0T TOJIBKO JJI1 TEPPUTOPUH C
TBEPIBIM MOKPBITHEM IT10 (hopMyiam:

Vow=h-8S-(-a). 2)
Pacuer 0GbeMa 10XKIEBBIX BO V), M’ IPOM3BOIAT 110 hOpMYJIE
Vo=h-S-(-a),lt, 3)

rjie { — MepHoI rojia ¢ TONOKMTENLHBIMU TEMIIEPATYPAMH, TO/I.
Pacuer 00beMa TasbiX BOA V,,, M°, IPOU3BOIAT MO hopMyIie

Vu=h-8-(-a),MIt, 4)
rie £ - HepruoJ rojia ¢ OTPULATEIBHBIMU TEMIICPATyPaMH, TOJI.

8 Ouenka cOBMECTHMOCTH KHIKHX O0TXO0/I0B IMPOU3BO/JICTBA C IIACTOBBIMH BOIAaMHU H
MnmopoaAaMu MnorJjiomAouero ropusoHTa

CoBMECTUMOCTh B cHUCTEMaxX '"KHIKOCTb—IKUAKOCTB"' M '"KUAKOCTh—IIOpoAa" OmpeaenstoT
1a00paTOPHBIMH U T€OJIOTO-IIPOMBICIIOBEIMHE (OITBITHAS 3aKaYKa) METOIAMH.

8.1 JJabopaTopHbIe METOIBI.

8.1.1 OmnpexnencHus IeNalOT Ha YCTAHOBKE, COOMPACMON W3 TOCTUPYEMBIX 3JIEMEHTOB, CXeMa
KOTOpPOI1 m300pakeHa Ha pucyHKe 8. 1.
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Pucynok 8.1 — YcTpoiicTBO IS UCCTIEIOBAHUS COBMECTHMOCTH CHCTEM "KHUIKOCTh-)KUIKOCTE" 1
"YKUIKOCTB-TTopoaa”

YcTaHOBKA BKIIIOUACT CIIEAYIONINE Pa00Yre KOMIIOHEHTHI:

1 — emxocTb 06beMoM 0,5-0,7 M [Tt IPOGEI TOPOJIEL, rpagyupOBaHHAS;
2 — KpBIIIKAa eMKOCTH 1;

3, 4 — 3anopHbIC BEHTWIH;

S — UMIMHJP JUIS TIACTOBOM BOJIBI eMKoCThIO 0,5-0,7 uM3;

6 — coeauHUTENBHAs TPYOKa;



7 — MepHas JinHelka BbicoToit 2,0-2,5 M;

8 — crakan st coopa xuaxkoctd oobemom 0,7-1,0 M’

9 — Tepmopyoamka o 80 °C;

10 — xoxyX KianaHa (repMeTHYHBIN);

11 —mnoruaBok kinanana (ycTpoicTBo onucato B [41]);

12 — mITOK KNaItana;

13 — cenyio kI1amaHa;

14 — eMKoCTh KOMIIEHCaMOHHas o0bemMoMm 0,5-0,7 ,[[M3;

15 — yka3aTens ypoBHSI.

PsinoM ¢ yCTaHOBKOM CTaBAT IBE EMKOCTH, AaHAJIOTHYHbBIE EMKOCTH 14, 3aII0JIHEHHBIE UCTIBITYEMBIMHU
KHUJKOCTSIMU.

8.1.2 OnpeneneHre COBMECTUMOCTH B CHCTEME "JKUAKOCTh—KUAKOCTB".

8.1.2.1 3akpsiBatoT BeHTIH 3. B emkocTs 1 3anuBatoT sxuakocts Ne 1 (500-700 mut), a B eMKOCTB 5
3anuBatoT XHUIKocTh Ne 2 (500-700 mi1), 00beMBI JOJKHBI OBITH PAaBHBI.

8.1.2.2 B nybnsax oboux mpod 1enaroT COKpAaIleHHBIH aHaJU3 XHIKOCTEH W BHIOMpArOT OAMH U3
komrtoneHToB (Ca, Na, Mg u 1p.) B KauecTBe HHANKATOPA.

8.1.2.3 U3 emroctu | oTimBaroT B cTakan 8 s, 4acTh xuakocTu No 1, a 13 eMKOCTH 5 BIMBAIOT B
eMkocTh 1 '/rs, wacTh okmakoctH Ne 2. ITlepeMeIIMBAIOT ¥ BBIACPKMBAIOT 10 3aBEPIICHUS
B3auMoieiicTBus (~5 MuHyT). [Ipn 3TOoM (ukcupyroT mapameTpsr pactBopa: pH, temmnepatypy (°C),
I[BET, MYTHOCTb, COZIEpPKaHNE MHIUKATOpa. DTy MPOLENypy ACIaioT JO MPEKPAIIECHHs BBIIAJCHUS B
0CaJIOK MHAMKATOpa (cTabumu3aus).

8.1.2.4 Tlo maHHBIM KOJIMYCCTBEHHBIX ONpeaesicHuit nHaukaTopa C cTposT rpaduk B KOOPIHHATAX
"nomnst xuakoctu Ne 1 - konuentpanus uaaukaropa (C)" (pucyHok 8.2), Ha koTopoM Touka neperuda C
03HAYaeT MHHUMAJIbHYIO BEIIMYMHY HMOHA-WHAMKATOpAa W MpPEKpalleHHEe OoO0pa30BaHHsS OCaJKa,
BBITIABIICTO ITPU UCIIOJIBb30BAHHBIX COOTHOLICHHUAX )i(PI)IKOCTeﬁ.

25
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ColepXaHue HHIMKATOPHOIO KOMIIOHEHTA B CMECH, MT/M’

Pucynok 8.2 — I'pauk cMeleHus xxuaKocTeit

8.1.2.5 O6pazoBaBLIKecst 0CaIKU COOUPAIOT, B3BEIIMBAIOT M aHAJIU3UPYIOT.

8.1.3 OnpeneneHyre COBMECTUMOCTH B CHCTEME "KUAKOCTh-IIOpoa".

8.1.3.1 EmMkocTh | IUIOTHO HAOMBAKOT KEPHOBBIM MaTEPHAJIOM IIOTJIOMIAFONIETO TOPH3OHTA; CCIH
KEpH MOHOJIUTHBIH, TO €ro MpeJBapUTENIbHO IIOMEMIAIOT B IUIOTHO OOJIEKAIOIIYI0 DPE3NHOBYIO
00010UKYy.

3aroHeHAYI0 TOPOJIOW €MKOCTh B3BEUIMBAIOT C TOYHOCTBHIO [0 MHIDIATPAMMOB, TIPH 3TOM
JIOOMBAIOTCSA YTOOBI MOPUCTOCTH 00pa3ia OblIa OJIM3KONW K TOPHCTOCTH TTOPOJIEL.

8.1.3.2 Eciu TemmepaTypa MOTJIOIIAIOMIET0 TOPU30HTA OTIMYACTCA OT TeMIepaTyphl OMEIEHHS,

I7ie MPOBOIUTCS 3KcrepuMeHT Oonee ueM Ha 15 °C, To ¢ momompo TepMopyoOamku 9 ee MOKHO
JIOBECTH JI0 COOTBETCTBYIOIIETO 3HAUCHHSI.



8.1.3.3 3akpbIBatoT eMKOCTb | KPBIIIKON 2, BEHTUIIb 4 3aKPHIT.

8.1.3.4 HanuBaroT B €MKOCTb 5 MepBON yCTaHOBKH JKUAKOCTh U, IPUIIOJHUMAsA-OMyCKasg eMKOCTb 5,
BBITECHSIIOT U3 TPYOKH 6 BO31yX (IIpeKpallieHne BbIJICJICHHUS ITy3bIPHKOB).

8.1.3.5 YcraHaBIMBarOT €MKOCTb 5 Ha BBICOTY 2-2,3 M OT OCHOBaHUs.

8.1.3.6 OTkppIBatOT BEHTWIb 4 W 3aMOJHSAOT €MKOCTh | J0 MOJHOrO HACBILEHUS MOpoasl. B
JKypHajie (UKCHPYIOT MOMEHTHI OTKPBITHS BEHTHIIA 4 (IIyCK), TIOSBICHUS TEPBOW KAIUIA KHUIKOCTH B
CTaKkaHe §, BpeMs IOJHOTO HACBHIIICHUS KePHA K MOMEHT 3aKphITHS BEHTWIS 4 (OCTaHOBKA).

8.1.3.7 Tlo rpagyupoBaHHOI mIKane eMKOCTH 14 3aMepstoT 00beM U3PacXOTOBAHHOM KUAKOCTH, V.

8.1.3.8 B TakoM MoJI0’KE€HIH YCTAaHOBKY OCTABIISIOT HA CYTKU.

8.1.3.9 Yepe3 cyTkH MO KOHTPOJBHOH €MKOCTH ONpPENEISIFoT 00beM BObI, MCIApHUBIIEiHCS 3a
MpOLIEIIee BPEMs, U IEAI0T COOTBETCTBYIOIINE KOPPEKTUPOBKH.

8.1.3.10 OTKpBIBaOT BEHTHIb 4 U B €MKOCTh 8 CIHUBAIOT 00BEM JKUIKOCTH V/, TOCIIE Yero BeHTHIIb 4
3aKpBIBAIOT.

8.1.3.11 ®uxcupyror BpeMsi Havyaina ¥ OKOHYaHHs HUCTeYeHHs o0beMa V >kuakocTu, arMocdepHoe
JIaBJICHWE, KOMHATHYIO TeMIepaTypy W OObeM HCIapUBIIEHCS BOJBI MO IMOKAa3aHUSIM KOHTPOJILHOM
eMKOCTH. ['mapocrarndeckoe [aBieHHE KCTEUCHUS! JKUAKOCTH W3 eMKoctH 14, h, MM.B.CT.,
oTIpeNeNsIeTcs Mo GopMyIie:

h,=h-vy,, (%)

rzie i — paccTosiHUE OT YPOBHS KUAKOCTH B EMKOCTH 5 /10 JHA EMKOCTH 1, MM;

Y¢ — YIAEIbHBIN BEC, T0JIU €.

ITo rpamynpoBaHHOH IIKajde eMKOCTH | 3aMepsOT IpUpamieHne 00beMa MOPOIsl P KOHTaKTe C
BOJIOM.

8.1.4 PaccunThIBAIOT POHUIIAEMOCTH TIOPO/IBI.

8.1.5 KonudecTBeHHYI0 OIEHKY HETaTHBHOTO BO3ICHCTBUS HECOBMECTHMOCTH B CHCTEME
"KHUIKOCTh—II0poaa" Ha (HIBTPAIHOHHBIC CBOMCTBA MMOTJIOMIAOICTO TOPU30HTA HAXOIST PEIICHUEM
clenyroumx oneparuii [36].

8.1.5.1 OGBeM TOpOIE, comeprkatiii | M’ mIacToOBOH BOMbI V), M, PACCUHTHIBAIOT IO (hOpMyIie

|4 =" (6)

rie m — 3¢deKTUBHAS IOPUCTOCTD, AOJH €.
8.1.5.2 TTnomma/p TOBEPXHOCTH MOPUCTOI CPEeIb MOPOBI S, IM%, B 00BeMe ¥, HaxosT 1o hopmyire

3 3/2
S:710 m v, )

’K n
rze K - mpoHHUIaeMocTh MOPOIBL, 1.
8.1.5.3 O0beM ocagka OT CMEIIEHUS KUAKOCTER V., e , OTIPEZIETISIFOT 10 (hopMyIie

M
Vie=—, ®)
rne M — macca ocazika, KT
Yoc - INIOTHOCTh OCaIKa, Kr/mve.
8.1.5.4 TonmmumHa mIeHKH /1, M, 0Opa3yeMasi 0CaIKOM Ha ILIONIa i S, HAXOAUTCS 10 PopMyJie

v,
h=-2 9
g ©)

8.1.5.5 Cpenuuit tnamMeTp NMOPOBBIX KaHAJIOB MOPOIBI J0 B3aUMOJCHCTBHS C )KUAKOCTBIO d,,, MK,
OTIpEeIeTISIIOT 110 hopmyIte

K
d,=5714,|—. (10)
m
8.1.5.6 Cpennuil mameTp MOPOBBIX KAHANOB MOPOJIBI MOC/E BBINAJECHUS B HUX Ocaika d,,, MK,

OTPENIEISIFOT 1O (hopMmyIie

d, =d,~10"-h. (11)
8.1.5.7 IlponunaeMocTh MOPOIBI MOCIE OCAKACHHS B Topax coueit K., /| onpenensioT o ¢popmyie
;\2
K, =0,0306(d!,) -m (12)
8.1.5.8 YMeHblIeHHE MPOHUIIAEMOCTH OT OCAXKIICHUS colieid k., /1 ompenenstor no Gopmyre
kc =K- Kcy (1 3)

rae K, — MPpOHUIIaeMOCTh MOPOAbI TIOCTIE OTIIONKEHUS coaei, 1.
8.1.5.9 OTHOCHTENBHOE YMEHBIIEHHE NTPOHUI[AEMOCTH OT OCAKAEHUs conell J, , Yo, ONpeaenstoT



o hopmyIie

AKC
8 =—=100. (14)

-

8.1.6 Pacuer BmMSHHS OCagKOB >elie3a Ha (QIIBTPAIIIOHHBIC CBOMCTBA IOPOABI MPOBOTUTCS
AHANIOTMYHBIM CIOCOOOM C ydeToMm, uTo | T mByxBaneHTHoro xemesa Fe’' mpu mepexome B Fe''
o6pasyer 5 cM® ocajka.

8.1.7 Bnusinue pazOyxaHHs TJIMHUCTHIX MUHEPAJOB Ha (DMIIbTPAIIMOHHBIE CBOWCTBA KOJUIEKTOPA B
TEPMOOAPHUYCCKHX YCIOBHUSX IUIACTA OMPENEIISIOT Ha YCTAHOBKE, N300paKeHHOM Ha pucyHKe 8.1.

8.1.8 Tlo pe3ynpTaTam ompezeNeHus: MPOHUIIAEMOCTH PACCUUTHIBAETCS OTHOCUTENILHOE CHIDKEHHE
MPOHUIIAEMOCTH OT pa30yxaHus 5k,, , %o:

5, =~ R0 (15)
k, — K 4

P

rie K, — NpOHUIIaeMOCThb TIOPOJIbI TTocie pa3oyxanus, /.

8.2 T'e0110r0-1IPOMBICIIOBBIH CIOCOO.

8.2.1 Jlnst onbITHON 3aKauyKy MPEANOYTUTENBHO HCIOJIb30BATh Pa3BEOYHbIE CKBAXKUHBI, KOTOpPbIE
MoJyUIeXaT JIMKBUJAIMK, WM OTJCJIbHbIE HHTEPBAJBl IIPM OCBOCHUHM CKBAXHH, MOIJIEXallue B
JTbHEHIIEeM MEepeKpPBITUI0 I[IEMEHTHBIM MOCTOM B CBSI3M C IIEPEBOJOM Ha BBILIENEKATUN
MPOJYKTUBHBIA OOBEKT.

8.2.2 OnbITHBIE HCCAEIOBAHUSA HAYMHAIOT C 3aKaYKU IUIACTOBOM BOJBL.

8.2.3 Bropoii 3Tan mccieoBaHUi MPOBOAT HA BOJE C MHHEpalM3anuel, coctapisomen 1/3 or
MMHEpAIM3alliy TIACTOBOM BOJBI MCCIETyeMOro FOPH30HTa, HO He cBbire 30 r/aM’. MUHMMATbHBII
00BeM 3aKauKu — JBOWHON 00BEM CKBAKHHBL. 3aMEpSIOT IPUEMHICTOCTE, cHUMaroT KB/I.

8.2.4 Ecnu mpHEeMHCTOCTh CKBR)XMHBI HE CHHU3WIAch Oosee 4eM Ha 5 % IO CpaBHEHHUIO C
MPEABIIYIIAMH [TOKa3aHUSIMHU, TO POBOJSIT TPETHIO 3aKa4Ky BOJOHM ¢ MUHEpaIH3alie B 2 pas3a HIKE,
4eM B TIPEIbIAYIIEM SKCIIEPUMEHTE, HO He Bbime 10 r/am’. MuHHMaTbHbIH 06beM 3aKauki - 50 .

8.2.5 llocnenHuil SKCIIEpUMEHT MPOBOIUTCS Ha MIPECHON BOJIE.

8.3 Obuiee noHMXEHHE MPUEMHUCTOCTH HE JOJDKHO mpeBbimarh 20 % OT BeIMYMHBI TPUEMHCTOCTH
CKBO)XUHBI Ha IUIacToBoM Boze [38]. Orta mmdpa sBisercss NmpeAenbHOW JUIS BCEX BUAOB CTOKOB,
MOJUIeXKAIINX 3aXOPOHEHHUIO.

9 IoAroTOBKA KMAKHX OTX010B NMPOM3BOACTBA K 3AXOPOHCHUIO B NOTJIOMAK I TOPU30HT

9.1 O6mue ycioBus:

Croco6 TOATOTOBKH JKHIOKUX OTXOJOB TIPOW3BOACTBA BHIOMPAIOT € YYETOM MPHPOIHO-
reorpapuUecKuX yCIOBAN M SKOHOMHYECKON BBITOIBI.

CreneHp OYMCTKM 3aKayMBaeMOH B MOIVIOMIAIOIIWN TOPHU30HT JKUAKOCTH TPU YCIOBHUU €€
YAOBJIETBOPUTEIILHON COBMECTUMOCTH C IUIACTOBOM BOJOM M MOPOJOH ONpenensieTcs KOJIEKTOPCKUMU
CBOMCTBAMH TOIJIOMIAIONIET0 TOpu30HTA. CTEmeHb OYMCTKH JOJDKHA 00eCHeunBaTh YCTOWYHMBYIO
MPUEMHUCTOCTh HATHETATEIBHBIX CKBRXHH IPH YCTAaHOBJCHHBIX MapamMeTpax 3akauku. [lokaszaTemu
3arpsi3HEHUST OMPEACIIIFOTCS JUTSl KaXIOTO TOJIMTOHA HAYYHO-HCCIIEOBATCILCKUME OpPTaHU3aIMsIMU
OAO "Tazmpom".

HeobxonuMasi cTENeHbh OYHCTKU JKUAKHX OTXOJIIOB MPOM3BOJCTBA OIPEICIICTCS T1a00paTOpHBIMU
crocobamMy ¥ C TIOMOIIBIO OIBITHBIX 3aKadeK B CKBaXHWHY. [IpelBapHTENBbHYIO OICHKY JENAl0T Ha
ocHoBe JaHHbIX dkcmtyarauuu CII3)K ¢ aHanoruyHbIME YCIOBUSMH.

IIpu BEIOOpE TEXHOIOTHH MOATOTOBKH KHIKAX OTXOIOB IMPOM3BOJCTBA JJIS 3aXOPOHEHUS CIEIyeT
HUCXOAWUTH M3 TOTO, YTO B HACTOAIIEEC BpeMs HanOOIee IKOHOMHYECKH BBITOJAHBIM H SKOJIIOTHYECKH
6e30MacHBIM METO/IOM 3aXOpoHeHHs XuAKuX oTxofoB Ha CII3XK sBisercs coBmecTHas 3akauyka B
MOTJIOMIAONINI TOPU30HT BCEX BHIOB CTOYHBIX BOJ (BKJIIOYast ObITOBbIC). OCHOBHBIM CIIOCOOOM HX
MOJITOTOBKH SIBIICTCS] OTCTAaMBAaHUE, BPeMs KOTOPOTO OIPENENAI0T 3KCIIePUMEHTaIbHBIM ITyTeM. Eciu
3TOT CPOK MPEBBIIIACT TPOE CYTOK, TO MPUMEHSIOT OoJiee 3Q(PEeKTUBHBIC METOIBI UX OUUCTKH.

9.2 OuuncTKa MOMYTHBIX BOJ, MPOU3BOACTBEHHBIX CTOYHBIX BOJ M JIOKICBBIX CTOKOB CBOJHUTCS K
YAAJICHUIO WIM CHUYKCHUIO JIO JOMyCTUMOIO COJNEpKaHUs He()TSIHBIX KOMIIOHCHTOB U MEXaHHUYECKUX
MIPUMECEH, BKITFOUasi OKHCITBI JKelre3a.

9.3 Breibop MeToma TMOATOTOBKH KHIKAX OTXOIOB TPOW3BOACTBA HAYMHAIOT C TIPOBEICHUS
OTIBITHEIX paboT MO0 COBMECTUMOCTH KUAKOCTEH Ka)KJJOT'0 MCTOYHHUKA KHUIKAX OTXOJOB MPOU3BOICTBA
MEXIy COOOH, C IPECHON BOJOH, C TUTACTOBOM BOOI W IOPOAAMH TIOTJIOMIAIOIIEr0 TOPHU3OHTA.

JKuakue oTXompl MPOM3BONCTBA CUATAIOTCS COBMECTHMBIMU C IUIACTOBBIMH BOIAMHU WM TIOPOJAMHU
TOTJIOIIAIOMIETO TOPH30HTA, €CM CHIKCHUE TIPOHUIIAEMOCTH TIPH 3aKadke OTXOJOB He mpeBbimaeT 20
%.



[Tocne MOATBEPKACHHOW COBMECTUMOCTH Ha JaO0OPATOPHOM YPOBHE MPOBOST ONBITHBIC 3aKAYKH
JKUJIKMX OTXOJIOB NMPOU3BOJCTBA B HATHETATEIBHYIO CKBXHHY U TPU YCTOWYMBBIX PEKHMAX 3aKAUKU
YCTaHABJIMBAIOT HOPMATHUBHBIC COJICPXKAHUS IIPAMECEH B )KUIKUX OTXO0JaX IMPOU3BOJICTBA JIIS JaHHOTO
MOJIUTOHA, KOTOPBIC HE JTOJKHBI TIPEBHIIIATE:

- 10 MexaHuyeckuM npumecsim — 300 MF/I[M3;

- 10 He(hTETPOIYKTaM:

a) TUcCTIeprupoBaHHbEIM — 150 Mr/am° ;

0) pacTBOPEHHBIM — HE OTPAHUYCHO;

- 10 OKHCHOMY Kene3y — 3 Mr/aM’;

- o cepoBojopoay — 15 MF/,Z[MS;

- 110 IO TUJIEHTIUKOMIO — 4 1/1M’;

- o Metanoy — 40 r/am’;

- 110 PACTBOPEHHOMY KHCIOpOAY — 5 Mr/m’;

- pH — He Huxe 6,8.

[Ipu ycTaHOBIEHHO HECOBMECTUMOCTH IIACTOBOM BOJBI C IIPECHOH TSI 3aKAYKU B TIOTIIOTIATOIIIAN
TOPHU30HT TOTOBST TOJBKO MOy THEIC BOJBI U TIPOU3BOJICTBEHHBIE CTOKH.

9.4 TloaroroBka OBITOBBIX CTOYHBIX BOJX JJIsi 3aXOpPOHEHHS B TIOTJIOMIAIONIIEM TOPU3OHTE
3aKIIF0YAETCS B IIPOBEICHNH CIICAYIOIINX OTIePAIINiA:

- OCaXKJICHHUE IIJIaMa;

- o0paboTka kKoarynsiTopaMu (MPEANOYTHTENILHO OpPraHMYeCKWe KaTHOHHOTO THMA, a TaKKe
cyibdaThl XxKene3a, aATOMUHHS WK MEAN);

- nesuH(exIms (XJIOpUpoBaHHue, OAKTEPUIUIBI, H3BECTKOBAHHE) B COOTBETCTBHH C TEXHOJOTUSMH
[42, 43].

[Ipu 3aKavke KUIKUX OTXOJOB IMPOU3BOJICTBA B IUIACT C BOJIOW, MMEIOIICH MUHEpATH3alUI0 OoJiee
100 r/nv’, JIE3UH(EKIMIO OBITOBBIX CTOYHBIX BOJI MOXHO HE MPOBOAWTH (B COOTBETCTBHUHU C
pexomeHTanusamMu [44]).

B cmyyae HECOBMECTHMOCTH TIPECHBIX BOJ C IUIACTOBBIMHA BOJaMH WIH C TIOPOAAMH
MOTJIOIIAIONIETO TOPU30HTA OBITOBBIC CTOYHEIC BOJIBI ITOIBEPTAIOT TITYOOKOM OYUCTKE (OMOIOTHIECKO)
M pa3MemIaoT Ha TOBEPXHOCTH WM COPACHIBAIOT B IIOBEPXHOCTHBIE BOJHBIC OOBEKTEI.

10 Cneuuanusnponaﬂﬂmifl MOJUTOH JJISl 3aXOPOHECHUS KUAKHUX O0TX0A0B

10.1 O6mue TpedGoBanus

CII3X Brito4aeT KOMIUIEKC HaJA3MHBIX U MTOJI3EMHBIX COOPYKEHUH, peIHa3HaueHHbIX I cOopa,
MOJrOTOBKH, MEPEKayKy K HArHETAaTENIbHBIM CKBOKMHAM W 3aKa4yKH JKUJIKUX OTXOJIOB IIPOM3BOJICTBA B
MOTJIOMIAOIINI TOPU3OHT.

Cucrema obycrpoiictBa CI13K nomkHa obecrieunBarh:

- BO3MOXXHOCTH TPOBEACHHS THAPOTEOJOTHUECKHX (3aMephl ypOBHEH, 0TOOp IIyOWHHBIX MPoO H
T.II.) ¥ TeOU3NUECKNX UCCIIEIOBaHNI B CKBR)KUHAX;

- BO3MOXKHOCTH TMPOBEACHUS IUIAHOBO-TIPEAYIIPEIUTEIBHBIX W PEMOHTHO-BOCCTAHOBHUTEIBHBIX
pabor;

- IpOBeJIcHrE paboT ¢ y4eToM TpeOOBaHMH TEXHUKH OE€30MaCHOCTH.

CoctaB M KOHCTPYKLHUS COOPYXEHHUH IOJDKHBI COOTBETCTBOBATH IPHPOTHO-KIMMATHYECKIM
YCIIOBHSIM paliOHa PaCHOJI0KEHHUS TIOJIUTOHA.

10.2 CoopHble eMKOCTH

OO0OopyayIOT CHCTEMOM KOHTPOJIS 32 YPOBHEM KHIKOCTH M aBTOMAaTHYECKOTO OTKJIIOYEHUS HAIIUBA
NpU JOCTH)KEHUH YCTAHOBJIEHHOTO YpoBHA (00bema). [IpemycMaTpuBaloT yCTpOWCTBA JUIsl yAAJICHHS
IIIamMa W3 €MKOCTeH (HampuMep, JIIOKM B WX HIDKHEH 9YacTH) W BCIUIBIBAIONIMX Ha ITOBEPXHOCTH
He(TEeNpOAYKTOB C TOCIEAYIOUIMM HX 3aXOpOHEHHWeM WM yTwim3anueil. KommdecTBo emkocTei
ONPEJIETSIIOT ~ UCXOIsT M3  00BEMOB  OOpa3yIOIIMXCSl JKUIKMX  OTXOAOB  TPOU3BOJACTBA H
MPOJOIKUTEIFHOCTH MX OTCTOSI.

EMKOCTH [OIDKHBI — pacmoiaratbCs Ha OTOPOKCHHBIX OETOHHMPOBAaHHBIX —IUIOMIAJKaX CO
CHenralbHBIMU 3allpelaloluMi 3HakaMu. B paifoHax ¢ orcyrctBuem MMII oHm 3armyOnsioTcst B
3EMJIIO IS 3alUThl OT 3aMEp3aHusl MPECHBIX BOJ, B palloHax ¢ MMII ux ycraHaBinBaIOT B TEIUIBIX
nomeneHusix. KoHcTpykius pe3epByapoB J0DKHA HCKIIIOYATh MONAfaHie 3arpsi3HAIOLIMX BEIIECTB B
MOYBY M TIpyHTOBBIE BOJBL. Ilpu BBICOKOW KOPPO3MOHHON arpecCMBHOCTH >KUAKHMX OTXOAOB
MPOM3BOJICTBA €MKOCTH JIOJDKHBI MMETh aHTUKOPPO3HOHHYIO 3amuTy. K eMKocTsaM obecneunBaeTcs
KPYIJIOCYTOYHBIM JOCTYI TpaHCIIOpTa.

[TonoBuHa W3 YnClla HAKOMHUTENBHBIX €MKOCTEH CHaOkaeTcst mpoOOOTOOpHUKAMHU (KpaHamu) IS



0TOOpa KUIIKOCTH B ABYX TOUKaX (y MOBEPXHOCTH U B CPEJJHEH YacTH).

10.3 CxBaKUHBI

10.3.1 HarneTarenbHbIe CKBaXXHHBI JOJDKHBI UMETh OCTOHHPOBAHHBIC TUTOMIAIKH IS TICPEIBIKHOMN
OypoBOIf yCTaHOBKH, HACOCHOTO arperara, IByX eMKOCTe 00beMoM oT 25 1o 35 M’ H BArOHYHKa (omuH
Ha 2-3 CKBa)XWHBI) JJIs1 peMOHTHOM Opuranbl. HabmromaTenpsHbIe CKBaXKUHBI 000PYIyIOT KOJNBLEBBIMA
OCTOHMPOBAHHBIMHU IUIOMIAJKAMHA W CTAIIHOHAPHBIMH JICCTHHYHBIME IUTOManKaMu. HarHeraTenmpHBIE
CKBa)XMHBI OCHAIIAIOT MPHUCHOCOOICHUSIMH U 3aMEPOB IABJICHUS M TEMIEpaTypbl, K HUM OJDKEH
OBITH 0OeceueH KPyTiIoCyTOYHBIN TOCTYII aBTOTPAHCIIOPTA.

10.3.2 KoHTpOJIbHBIE CKBaYKHHBI JIOJDKHBI HIMETh KOJIbLIEOOpa3HbIe PHUYCThEBbIE OETOHUPOBAHHbIC
TUTOIIAKN U yCTEEBOE O0OPYIOBaHHUE C HAJISKHOW U YIOOHOI! 3a10pHOi apMaTypoit.

10.3.3 I'a30BBIC CKBa)XKHMHBI, TIOJIAFOIIKE Ta3 IS ra3iudra B HArHETATESIbHBIC CKBAXKUHBI, JTOJIXKHBI
OBITh CHAOXKCHBI CTAI[MOHAPHBIM TAa30MPOBOJHBIM OTBOJOM C Ta30BBIM CUCTYHUKOM, OOpPa3LOBBIM
MaHOMETpOM (THE3II0), 3allOPHO-PETYIHPYIONIMM YCTPOWCTBOM Ha KaXKAYI HAarHETaTEIbHYIO
CKBaXWHY ¥ (DaKeTbHON YCTaHOBKOW, HEOOXOMMUMOW NS CXKUTAHWS ra3a, BBIACIAIONICTOCS TIPU
razmudre.

10.3.4 HarneTarenbHBIe CKBAXKHHBI JJOJDKHBI UMETh aHTHKOPPO3HOHHYIO 3aIIUTY.

10.4 Y3ab1 ynpasJjieHus1

V35l ynpaBiieHUs] HarHeTaTeJbHBIMH CKBRKMHAMM YCTaHAaBIMBAIOT OTIEILHO OT YCTHEBOTO
o0opynoBaHus (B Ha3eMHBIX 3aKPBHITBIX [OMEIIEHHSAX), OHH MMEIOT 3allOpPHO-PEryIUpYIOIHUe
YCTPOHCTBA M KOHTPOJIHO-U3MEPUTENIbHbIE IPHOOpPHE! (00pa3loBble MaHOMETpBI, JKHUIKOCTHBIE
CYETYHKH, TEPMOMETPHI U T.I1.).

10.5 HacocHble arperarbl

JIOmKHBI UMETh  YCTPOMCTBA, PETUCTPUPYIOIIUE  [JaBJIE€HHE HAa  HANOPHBIX  JIMHUAX,
MPOJIOJDKUTENFHOCTh pabOThl U 00BbEMBI 3aKaUMBAEMBIX J>KUAKOCTEH. OHHM TOJDKHBI aBTOMAaTHUECKH
OTKJIFOYATHCS TIPH 3allOJTHEHUN COOPHBIX €MKOCTEH M NPH MPEBBIMICHHUAX (MOHIDKEHUSNX) PEXKUMHOTO
JIaBJICHUS B HAITOPHBIX JINHUSAX.

KonugecTBO HAaCOCHBIX arperaToB W TEXHWYECKHE MapaMeTphl OMPEAEIAIOT HCXOAs M3 00BEeMOB
JKUJKUIX OTXOJOB NPOM3BOACTBA M TEXHOJOTHUECKUX YCJIOBHH IKCIUTyaTallMy Moiurona. Ha kaxmasie
JIBA-TPU Hacoca HEOOXOJMMO HMMETh OJMH pe3epBHBIA. B yCIOBUSIX KOPPO3MOHHOH aKTHBHOCTH
3aKaqMBaEMbIX KHMJKHX OTXOJOB IPOM3BOJCTBA PE3ECPBHBIM HACOC YCTAaHABIMBAIOT HAa KaXKAYIO
HarHeTaTeNbHYI0 CKBAKUHY.

10.6 TpyOonpoBoaHas ceTh

TpyOonpoBoabl [UIA TOAAYM KUIKUX OTXOIOB ITPOM3BOJCTBA K HArHETaTEJIbHBIM CKBAXHHAM
MPOKJIaIBIBAIOT B 3aBUCHMOCTH OT KJIMMAaTHYEeCKHX YCIIOBHH MOA 3eMJel WM HaJ IOBEPXHOCTHIO C
COOTBETCTBYIOIIMM yTEIUIUTENEM. JlHaMeTp OMNpEeAeNsIioT HCXOIS M3 MaKCHMajbHO BO3MOXKHBIX
00BEMOB JKHIIKMX OTXOAOB MPOW3BOJACTBA M BEIWYMHBI THIPABINYECKHX IOTEPh IPU 3aKadyKe C
koddunmeHTom 3amaca 1,5.

10.7 KoHTpoOJbHO-H3MEpPUTEIBbHOE 000Py10BaAHUE H TPUOOPBI

KoHTposibHO-U3MepuTensHOe 000pYA0BaHHE U IPUOOPHI BKIIOYAIOT:

- 00pasioBkIe (TeXHIYeCKHe) MaHOMETpHI 10 100 KFC/CMZ;

- CYETYMKHU 00HEMOB 3aKaUMBAEMBIX XKHIIKHX OTXOJOB IPOM3BOCTBA;

- CYETUYHMKHU 00HEMOB Iasa;

- TaliMepBhl;

- TEPMOMETPBI;

- 3aIOPHO-PETYJINPYIONIHE YCTPOHCTBA!

a) JUIs JKUJKOCTH;

0) s rasa;

- po6ooTOOpHUKK (KpaHBI) IS OTOOpa XHUIKAX OTXOHOB IPOU3BOJICTBA M3 HAKOIHUTEIBHBIX
€MKOCTEH.

11 KonTponupyemsble napaMeTpsbl

11.1 JInst uckimroYeHus] BO3MOKHOTO CMSITHS SKCILTYyaTallMOHHON KOJIOHHBI M 3aKOJIOHHOTO IIeMEeHTa
MPOBOJIAT KOHTPOJIb 32 CHJIOBBIM HANpsDKEHHEM, 00pa3yIONIMMCS Ha KOJOHHE U IIEMEHTHOM KaMHE Y



3a6. ni.mex.

IbIp Tepopanyy, HMCHONB3Ysl TEXHOJIOTMYECKHH mapaMeTp KOTOpBI HE JIOJDKEH
ni.mex.

MPEBBIIATH 3HAUYEHHUS, IPHHATOTO NP OOOCHOBAHUH PEXMMA 3aKadKH TPOMCTOKOB B HArHETaTEIbHYIO

CKB&)KUHY.

11.2 TIpoBoOAT perucTpamnuio CISAYIONHNX MapaMeTPOB:

- BpeMs pabOThI HACOCA Ha KaXKIyI0 HArHETaTENbHYIO CKBAXKHHY;

- JaBJICHUE HarHETaHMs Ha HACOCE U HA YCThE HArHETATENIbHON CKBa)KUHBI;

- 00beM 3aKavaHHOM JKUJIKOCTH Ha MEPUOJ] pabOThI HACOCa;

- IVIOTHOCTh 3aKa4MBaEMOM YKUAKOCTH H €€ TEMIIeparypy.

11.3 B komrutekc 1a00paTOpPHBIX MCCIENOBaHUH, TOMUMO OIpenesieHus (PU3MYECKUX CBOICTB H
XMMHYECKOTO COCTaBa 3aKayMBaeMOil J>KUAKOCTH, B 0O0S3aTEIBHOM TMOPSJAKE CJEAyeT BKIIOYHUTH
OTIpeJIeTICHHE COAEpKaHWs B HEW IuiamMa, BEC KOTOPOTO OIPEAETSIIOT B YCIOBHSX TNIyOOKOTO
npocymuBanus (~800 °C) u npokanusanus (~1500 °C). OnpeneneHus fAenalT NEPHOTMYECKA OJIUH
pa3 B KBapTaJl.

11.4 KonndecTBO 3aXOpaHMBAEMBIX JKHAKHX OTXOAOB IPOM3BOJCTBA PETUCTPHPYIOT MO KaXKAOH
ckBakuHe. Execyrouno mo CII3XK peructpupyroT KOIMYECTBO 3aKadaHHBIX IIOMYTHBIX BOJ,
MPOM3BOJICTBEHHBIX CTOYHBIX BOJ, IOKIEBBIX CTOKOB M OBITOBBIX CTOYHBIX BOJ.

11.5 Ilpu ra3mudTHOM croco0e BOCCTAHOBIEHMS INPUEMHUCTOCTH HarHETaTeNbHBIX CKBAXKUH
3aMepsIIoT:

- JaBJICHUE 1T0JJaBaEMOT0 ra3a;

- 7IEOWT rasa;

- IPOJIOJKUTENBHOCTD 3aKauKH Ta3a;

- 00beM M3BIICUCHHOW JKUIKOCTH U €€ XUMHYECKHUI COCTaB;

- 00BEM M3BICUCHHOTO IILTaMa;

- (paKIIMOHHBIN COCTAB IIJTaMa B COOTBETCTBHH ¢ Tabimiei 11.1.

Tabmuma 11.1 — I'panynoMeTprUdecKnii COCTaB TBEPIBIX YACTHII, BBIHOCUMBIX Ha MTOBEPXHOCTH U
3aKa4MBACMbIX B ITOTJIOMIAIOMINI TOPU30HT

YacTuibl, BRIHOCHMbIE Ha YacTullbl, 3aKaunBacMbIC B
MTOBEPXHOCTH TTOTJIOIIAIOIIHIA TOPU30HT
CKBa)KMHBI
Ne ckB. No cka. No ckB. Ne ckB. No cka. Ne ckB.

Pazmep
(hpakuuid,
MM

IIpumeuanue

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

12 Pacuer ruipaBIn4ecKuX NOTePh B HATHETATEJILHON CKBaXKIHe
12.1 PacueTHBIM ITyTeM TUAPABIAIECKHAE TIOTEPHU OMPEIEIISIOTCS CIIEIyIOINM 00pa3oM:
12.1.1 OnpexnensroT cKOpoCTh OTOKA B Tpybax V, M/c, mo popmyie:
V= Q , (16)

rae O — NeOHT 3aKayKy JKUIAKOCTH, oM’ /c,
F — momans ceueHust MEXTPYOHOTO (KOJBIICBOTO) MMPOCTPAHCTBA, M.
F maxogsat no tabaune 12.1.



Tabmuna 12.1 — [Tnomane ceueHuss MeXTPYOHOTO (KOJIBIEBOT0) IPOCTPAHCTBA

Huametp Huamerp HKT, mroiimsl
SKCIUTyaTalluOHHOU 2 | 2', | 3 | 3', | 4
KOJIOHHBI, MM [110ma/h CeYeHHst MeXXTPYOHOT0 IPOCTPAHCTBA, 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 To Tabmuue 12.2 Haxonst koapduiment tpenus aust HKT.
Tabnuna 12.2 — KoaddunmeHt tpenus tpyo
Juametp TpyO, Ar0WMBI 2 2', 3 4 5 6 8
Ilnomangs ceueHus B CBETY, oM’ 20,2 30,2 45,4 79,3 128,7 176,7 323,6
Koa¢ppuuuent tpenust 0,037 | 0,035 0,034 | 0,032 [ 0,030 | 0,028 | 0,020
[ HApaBIHYECKHE TOTEPH /i, M, (MK AP,,,, KI¢/CM?) PaCCUUTHIBAIOT 110 (GOPMYJIaMm:
2
h=4 A , an
d2g
rae A — KO3 QHUIUEHT TpeHus TpyO, TOIH e1l.;
H — mymna HKT, M;
V' — CKOpOCTH MOTOKA, M/C;
d — BHyTpennuii juamerp HKT, m;
g — yckoperue cuibl TkectH (9,81 m/c?)
u
Hy
== 18
™ =70 (18)

rJie Y — IUIOTHOCTh 3aKAYMBAEMOM JKHIKOCTH, I/CM’.

12.2 Haubonee omnepaTMBHO M TOYHO TI'MIPABIMYECKHE NOTEPH B HArHETATENbHBIX CKBa)KUHAX
MOJKHO OIIPEIEIIATh MPSAMBIM ITyTEM IO Croco0y, onrMcaHHomy B [36]:

12.2.1 VYcranaBnuBaroT oOpas3noBsle MaHoMmeTpsl Ha yctbe HKT m yctbe MexTpyOHOTO
IPOCTPAHCTBA.

3aKauKy JKHJIKOCTH B CKB2)XHHY MOKHO IPOBOJMTH JBYMS CIIOCOOaMU: IEPBBIi CIoco0 3aKayka B
HKT u BTOpOif — B MEXKTpyOHOE IPOCTPAHCTRO.

[Ipn 3akauke MO MEPBOMY CHOCOOY 3aKpPBIBAIOT MPHUTOK KHIKOCTH B MEXTPYyOHOE MPOCTPAHCTBO.
Tunpasmiueckue notepu B HKT APy, Krc/cM’, ONpeIeNsioT 0 pa3sHOCTH MOKa3aHUi MAaHOMETPOB,
UCTIONB3YS (HOPMYITY

APpxr = Pkt — Piamps

rae Pygxr — NoKa3zaHue MaHOMETPA, yCTaHOBJIEHHOT o Ha ycThe HKT, Kre/em?.

P;amp — TIOKa3aHHE MAHOMETPA, YCTAHOBJIEHHOTO HA YCThE MEXKTPYOHOTO MPOCTPAHCTBA, KIC/CM”.

IIpu 3axauke o BropoMy criocoOy 3akpbiBaroT nmputok kuakoctd B HKT. I'uapasnudeckne notepu
B MEXTPYOHOM TpoCTpaHCTBE AP,,,,, KIc/CM’, ONPENENSIoT MO PAa3HOCTH TOKA3aHHi MaHOMETPOB,
UCTIONB3Ysl GOPMYITY

(19)

A})mm/z) = Pzamp - PHKT- (20)
12.2.2 3aboiinoe gaBienue P, KFC/CMz, Ha riryouHe H, M, pacCUUTHIBAIOT O (GOpMyIIe
H-y
= 21
3a60 1 O ( )

l'uapaBnuueckue NOTEpH B TPYOOIPOBOJE ONPENENSIOT M0 Pa3HOCTHM MOKa3aHWH 00pa3oBBIX
MaHOMETPOB Ha €ro BXOJE U BBIXOJE.

[Ipu 3akauke B MEKTPyOHOE MPOCTPAHCTBO THIPABIUYCCKUE MOTEPH CHHXKAIOTCS BO MHOTO (J10
JICCSITKOB) pa3, MO3TOMY IPH HEOOXOMUMOCTH 3aKaYKH JKHJIKHUX OTXOJOB MPOH3BOJACTBA CBbImie 500
M’/CYT CIIELYeT PacCMOTPETh BO3MOXKHOCTb HCIIONB30BAHMS Ul HAPHETATCIBHBIX CKBAXKHH 127-MM
wi 168-MM 00caHbIC KOJOHHBI ¥ MPOBOJUTH 3aKAYKy B MEKTPYOHOE MPOCTpaHCTBO. OHU MO3BOJISIOT
MPOBOJIUTH 3aKaUKy C 00JIee BRICOKHM yCTHEBBIM JABICHUEM IPH MAHUMAIBHBIX MTOTEPSIX SHECPTHH.



13 KoHTpO.1b 32 COCTOSIHMEM HATHETATeIbHbIX CKBAKMH
13.1 B ycnosusix CII3K mocTossHHO Bo3pacTaromasi perpeccusi Ha MOTJIOMIAOMINI TOPU30HT (Kaxk,
HarpuMep, 3TO NOKa3aHO Ha pUCyHKe 13.1) MOXKET MPUBECTH K CMSITHIO SKCILTYaTallHOHHOW KOJIOHHBI

1 paspyHICHUIO 3aKOJIOHHOI'O ICMCHTA Ha 60J'II)IIIyIO BBICOTY OT HUKHHUX ABIP r[ep(bopaum/l.
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Pucynok 13.1 — M3meHeHne 00KOBO#T Harpy3KH Ha 3KCILTYyaTallMOHHYIO KOJIOHHY U IIEMEHTHBIH
KaMEHb



13.2 [Jns wu3bexaHusl pa3pylIMTEIBHBIX MOCICACTBHIA 3aKaukd Ha 3aKIOYUTEIBHOM 3Tare
pa3paboTKM Ta30BOH 3aleXXu CIIEAYeT MOJJIEPKUBAaTh TAaKOW pPEXHMM 3aKaukd, 4ToObl 3aboiiHoe
JIaBJICHUE HE NPEBBIIIANIO IIACTOBOTO HA BEIMUYHMHY Od61eHUss CMATHS SKCIUTYyaTallMOHHOM KOJIOHHBI U
paspymenust nemenra. IlocienHee onpenenseTcss SKCIEPUMEHTAIBHBIM IIyTeM B JIaOOpaTOpPHBIX
YCIIOBHSIX.

13.3 @wmsnueckoe COCTOSHHE KOJOHHBI OIPENEeNsIeTcs TEePHOANYECKIMHA T'eO(pU3NICCKUMHI
WCCJIECOBAaHUAMH U TI0 COJAEPXKAHHUIO NMPOAYKTOB KOPPO3WH NPH HNPOMBIBKAX CKa)KMHBI, a JABICHHE
3aKa4dKH PEryJIUPYETCs BEIMYNHON 00BEMOB 3aKaUMBAEMBIX KHUIKHX OTXOHOB.

14 MeponpusiTHsl 10 BOCCTAHOBJIEHHUIO U KOHCEPBALMHU KOHTPOJIbHBIX THIPOre0IOrH4ecKux
(nbe30MeTPpUYEeCKUX) CKBAKMH

14.1 IIpomaboHNpOBaTh CKBAXXHHY U ONPEIEIIUTh €€ TeKYIIHH 3a001.

14.2 TIpomepuTh TEMIIEpaTypy MO CTBOINY.

14.3 Ynanute U3 CTBOJA CKBR)XWHBI IIOCTOPOHHHE IPEIMETHI, €CJIM OHW OOHApy’>KEHbI BBILIE JIBIP
nepdoparym.

14.4 OmpenenuTh YpOBEHb XHIKOCTH W TIIyOWHY pasfena "KoHAeHcaT-Boma" (B paiioHax
pacnpocTpaHEeHHsI MHOTOJIETHEMEP3JIBIX TIOPO.).

14.5 T'aznudrom (komrmpeccop, HAOPHBINA Ta3) BBIIABUTH CHAYalla KOHAEHCAT, a 3aTeM BO.Y, MPH
3TOM 0TOOpaTh MPo0y KOHIEHCATa, a 3aTeM BOJABI [T GU3NKO-XUMHAYECKUX aHAIH30B.

14.6 Otobparp TayOMHHYIO NMPOOY BOABI ISl ONMPEAEICHUS Ta30COAEPKAaHUS W XHMCOCTaBa, a
TaKKe IoKa3areliei, XapakTepHbIX Ul 3aKaYUBAEMBIX IPOMCTOKOB.

14.7 OTkauky BOABI U3 CKBAKHHBI IPOBOJUTH 110 MPaBUIaM THAPOJMHAMUYECKUX HCCIEIOBAaHUI
(3amepATh 1eOUTHI, YPOBHH, BpEMs).

14.8 Tlpu BBIHOCE TEpPUTEHHOTO MaTepHaia (IIeCOK, INIMHA U T.N.) 0TOOpaTh MpOObI ero Ha Bcex
UCCIEIyeMbIX PEKUMAaX C ONPEAEICHHEM €ro YJEIbHOTO COAEpKaHus B OTKAYMBAaEMO BOJIE M 3aHECTH
B Tabmuiy 11.1.

14.9 Tlocne oTKaYKK MPOBECTH MPOCICKUBAHNE BOCCTAHOBJICHHUS JaBIeHHS (YPOBHS) B CKBaKUHE
JI0 CTAaTHYECKOTO TITyOMHHBIM MaHOMETPOM WIIA YPOBHEMEPOM.

14.10 OtoOpate rIyOMHHYIO TIPOOY BOIBI Y OBIp Tepdopaiy Ui ONpeaesieHIs] XUMCOCTaBa U
ra30CoAEpKaHusl.

14.11 Ecnm cratndeckuil ypoBeHb B CKBaXHHE Ha IUIACTOBOW BOJE yCTaHABIMBACTCS B 30HE
OTpHLATENIFHBIX TEMIEPATyp, TO HEOOXOJUMO PACCUUTATh KOJMYECTBO KOHJEHCATa, KOTOPOE CIEIyeT
3aKa4yaTh B CKBOXUHY, U 3a(UKCUPOBATh HOBBI CTATHYECKUI yPOBEHb.

14.12 Ecnu coryiacHO mpeiBapUTEIbHBIM pacueTaM B 00JacTH THUAPOIUHAMUYECCKOTO BIIASHUS
HCCIIEIyeMOro Ibe30MeTpa HaXOANTCS CKBa)XKHMHA, BCKPBIBAIOLIAsl TOT XK€ TOPU30HT, TO OJHOBPEMEHHO
CJIE/TyeT NMPOBECTH HUCCIIEIOBaHHUS METOIOM THJIPOIIPOCITYIINBAHHSI.

14.13 OTka4aHHBIA KOHJCHCAT CXKEYb WM OTIPABUTH HA IIEPepabOTKYy.

14.14 OTkagaHHYIO IIACTOBYIO BOAY OTCTOSATH 2-3 IHS B HAKOIMHUTEIHHON €MKOCTH U OTIIPABHUTH HA
OJIMKANIIMI TTOJIMTOH JUIS 3aKa4KH B IUIACT.

14.15. Pe3ympTaThl BCeX WCCIENOBAaHWI 3aHECTH B IMACIOPTa CKBWKUH. Ha yCThS CKBaKUH
YCTaHOBHTb 3aM0Pbl, UCKITIOYAIOLINE JOCTYH K HUM HOCTOPOHHHX JIHII.

14.16 Tlocime mpoBeOCHHS BOCCTAHOBUTEIBHBIX PabOT B T€ CKBaKHHBI, B KOTOPBIX HMEETCS
ONAaCHOCTh 3aMEP3aHUs JKUIKOCTH, 3aIUTh HETOKCHUYHYIO HE3aMEP3arollyl0 XHUIKOCTh (Hampumep,
ra30KOHJICHCAT).

14.17 Pacuer ycnoBuil KOHCepBaIlMM CKBaXXMH IPUBEAEH B MPHIOKEHNH A.

15 PacyeT noa3eMHOro PaCcTeKaHUuA )KUIKHX 0TXO0/10B MPOU3BOACTBA

15.1 Cneunduka reonoro-ruaporeojornyeckux yciaosuid st CII30K, uMeromumx ruipaBiniecKyo
CBS3b C pa3pabaTblBacMOil 3aJeKBI0 M HECOM3MEPUMO OONBIIYI0O IO CPAaBHEHHIO C HHTEPBAIOM
nepdopanyii MOITHOCTH TIOTJIOMIAONIETO IIacTa, HAKIAAbIBAET CBOM OCOOCHHOCTH HA pPacUeTHBIN
annapaTr MX IJIaBHEHIIUX I[apamMeTpoB, M B MEPBYIO odepelsb - ISl pacuera OoOJacTH MOI3EMHOTO
pacTexkaHus MPOMCTOKOB.

15.2 Metoauka 6azupyeTcss Ha THAPOJUHAMHYECKOM IOCTYJIAaTe, YTO B COOOIIAIOIINXCSA COCYHax
NpU HAIMYWM TIepenaja HaropoB CO3AaeTCsl JBM)KEHHE JKUJIKOCTH, HANpPaBJICHHOE B CTOPOHY 3TOTO
MaJeHus, W TI0OTOMY pe3epByap IOA3EMHOIO pPACTEKaHHUs IJKUIKUX OTXOAOB IPOU3BOJACTBA
OTPaHUYMBAETCS T€OMETPUUECKONM MOBEPXHOCTHIO, B KAXKJOW TOYKE KOTOPOM COOIIOIAIOTCS YCIOBUS
PaBEeHCTBA ACHCTBYIOUIMX U MPOTHBOJICHCTBYIOIINX CHJI, KaK 3TO TIOKa3aHo Ha pucyHke 15.1.



O0o03HaUeHUsT K pacueTy IOJ3EMHOT0 PACTEKAHUS JKHIKAX OTXOIOB IMPOU3BOJCTBA CMOTPU B
paznene 3.1.

®dopmyna pacuera TekyeH 3ppeKTHBHON MOITHOCTH MOTJIOIIAIOIIETO TOPU30HTA /1,4, M, BBITJISITUT
CJICIYIOIIM 00pa3oM:

hy/] =C {[ﬁggg _ﬁggg +(1Hﬂ17 1 e ):|+C1 -G 'hrBK} > (22)

rae C; — K03 PUIUEHT, YUUTHIBAIONIINN COJIep)KaHHE B ITOTIOMIAIONIEM HHTEPBAje MPOHULIAEMBIX
MPOCJIOEB, JIOJH €]1.;

C; — x03(UIMeHT, YIUTHIBAOMINI YacTh TOPOBOTO O00BEMa Ta30HACHIIIEHHOTO KOJIIEKTOpA,
3aHMMAaEeMOI'0 BTOprarouieiics BOJoH, A0IH e1.

Koadpdpummentsr C; u C, onpenensroTes TeoPr3nIeCKUMHA METOIAMU.

U3 dopmyIibl ciienyer, 4To MOHMKEHHE JbIp nepdopanuy yBelnunBaeT pabodyio 3QQeKkTHBHYO
MOIIHOCTh TOPH30HTAa MOIJIOIICHUS, a pPAgHyC MOA3EMHOIO PACTeKaHHA JKMIKHX OTXOJOB
IPOU3BOACTBA IIPHU 3TOM OTHOCHTEIBHO yMeHbLIaeTcs. [Ipy HeoOX0QMMOCTH YyMEHBIIUTE CKOPOCTh U
JaJIbHOCTh PACTCKAaHUA XKXKUAKUX OTXOHAOB ITPOU3BOACTBA HeOGXOZ[I/lMO BCKPBITH JOIOJHUTECIbHBIC
MOIIIHOCTH MOTJIOMIAIOIIEr0 TOPU30HTA.

Pacuer paguyca apeana nmoa3eMHOIo pacTeKaHUs KUAKHUX OTXOJOB IMPOU3BOACTBA Ra BBINOJIHSAIOT
1o popmyie

v
Ra= 2V . 23)
KK : Kox.np T hsrﬁ ! ma([)

Benmuuunsl K, u K, ,, ONpENesOT 3IKCHEPUMEHTAIbHBIM MyTeM Mo Metoguke [45]. dns
TEPPUTEHHBIX KOJUIEKTOPOB K, ,p. = 0,55.

YcnoBHBIE 0003HAYEHMS:

6) [IBKn — Tra30BOMHON () h'—h! —  nOpuBeICHHBIC

1) A — ra3oBas CKB&XMHA  KOHTAKT Ha4yaJbHBIN
HATIOPHI B THHAMHUKE

7) [T'BKm — ra30BOAsHOU 1 H b
A - — WHTEpBa epoparnu
2) — HarHerarenpHass KOHTAKT TEKYHIHH P poop
CKBaXKHHA
3) — rasoBasi 3aJIe)Kb 8) IIB/] — mojpomBa BOPOHKH 12) —  TOTCHIHUATbHBIN
JCTIPECCUH pe3epByap MOA3eMHOTO PACTEKAHHSI
KHUJKUX OTXOJIOB MPOU3BOICTBO
4) ==§ — noToKH ra3a 9) K- — upuseuenHbie 13) {77} — MOKpBHIIIKa
HaIophl B cTaTUKe (HadaIbHBIC)
5) — TMOTOKH JKHUIKUX

OTXOJIOB TIPOM3BOJICTBA

Pucynok 15.1 — IlpuHnumuansHas cxema pa3BUTHS ACTIPECCHOHHONW BOPOHKH U TTOA3EMHOTO
pacTeKkaHus JKUAKIX OTXO/I0B IPOU3BOACTBA

CornacHo nokyMeHTy [38] npu pacuerax cielyeT MCHONb30BaTh Kod(hduuueHt HaaexxHoctu (b),



KOTOPBIN JJIsl TEPPUICHHBIX KOJIJIEKTOPOB MPUHHUMAETCs paBHBIM 1,5 (mosryTopakpatHoe yBenndeHHe
V,e), a nist kapooHaTtHbIX — 3,0.

Cnoco6 pacuera Ra moscHser Tabmuma 15.1 (ucxonHele naHHBIE) W PHCYHOK 15.2 nmis
Ypenroiickoro nonurona (yuactok YKIIT), mist kotoporo K, = 0,8, a K., = 0,55.

15.3 B ycinoBHsIX OTCYTCTBHMS THAPABIMYECKOW CBS3M MEXKIY IOIVIOMAONIMM TOPH30HTOM H
3ajexpi0 YB B moriomaronmieM ropu3oHTE IIpH 3aKaykKe MPOWCXOIUT IOBBILICHHWE JaBiieHust (AP,
Krc/cM?), KOTOpOe ONPEesIoT o (hopMyIie

- Q2 B2 (24)
4zK . h., 7
rae Q — MPHEMHCTOCTh, M /CYT;
X — MBE30MPOBOAHOCTE, M*/CYT;
t — BpeMs DKCILTyaTaluu, CyT,
7o — PaanyCc CKBa)KMHBI WM MTPUBEICHHBIA painyC HarHETATEILHOTO y371a, M.
Ra paccuutsiBatoT 1o dpopmyie
Ra = (25)

h,¢ OTIPENENSIOT 10 Te0(U3NYECKUM JIaHHBIM.

15.4 B ycnoBHsAX THAPaBIMYECKON CBSI3H TOTJIOMIAIONIETO TOPU30HTA C 3aIexbio ¥YB u mpu Manoit
a¢dextuBHON MomHOCTH ero (He Oomee 30 M) pacdeT MOA3EMHOTO PACTEKAHUS JKUAKHX OTXOJIOB
MIPOM3BOJICTBA TPOBOAAT MO (opmyne (23). Pammyc MakcMMambHO BO3MOXHOTO pAcTeKaHHS Ha
3aJaHHBIX PEXMMaX 3aKadyKW OTPAaHWYCH BEIMYWHOW THUAPABINYECKOTO BIISIHHS HAarHETaTEIbHBIX
CKBaXHMH, KOTOPOE OMpEIENIIOT MO JaHHBIM THIPONPOCIHYIIMBAaHUSA CKBaXwH (cM. 6.3). AP - He
OTIPENIeIIAIOT.

[Ipumepsl MPOTHO3HBIX PACUYETOB JJIsl PA3IMYHBIX TPAHUYHBIX YCIOBHUH, Nedopmanuy rpaHULbl
paszena B cliydae HEpaBEHCTBA IUIOTHOCTEH JKUAKHMX IPOMBIIUIEHHBIX OTXOJOB M IUIACTOBBIX BO[,
JIUCIIEPCHUHU TPAHUIIBI Pa3jieia IPUBEICHBI B padote [37].

16 YTruauzanusa mjiamMa

16.1 Tlepen yrunwm3anuedl MPOBOIAT MPEABAPUTEIBHYIO OYHCTKY IIaMa OT HE(PTEIPOAYKTOB C
MOMOIIBI0 XUMHYECKUX UITH OHOJIOTMYECKUX TPEMapaToB.

W3 XuMHUYeCKUX MpernapaToB Uil STHX IeJeld MOKHO HCIOJIb30BATh CIELUaIbHbIE COPOCHTHI THIIA
"TI™ 1 ero moaudukarwii. Ciocod HUCIOIb30BaHMs 3TOr0 COpOCHTA OIUCaH B [46].



Tab6mumna 15.1 — Pacder moazemMHoro pactekanust )Xuakux otxonos (Ha 01.01.2004 r.)

aBJICHHUE IIpuBeaeHHBIC HAITOPHI Pamnyc
I'nmybuna, m A 5 PHBCI PBL, Bricora O0OBeM 3aKauex ALY
Kr/cm M.BOJI. o MomHOoCTh Panuyc pacrekaHus ¢
YyacTtku nogsemMa | 7/p. JKHUIKUX
OJIrOHA I'BK. / a¢dexTHBHASL, oTX0 108, V. pacTekaHus, y4eToM
3aK 77 HAIT 77 HAIT 771250 s ''I'BK> M s Voo
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Pucynok 15.2. — Ypenrotickoe HI'KM, YKIII'-2. [Tonmuron 3ax0poHEHHS KHUIKAX OTXOJOB
MIPOU3BOJICTBA

16.2 3arps3HeHHbIH IU1aM CKJIAAUPYIOT B KyYd M CMBIBAIOT C MOMOIIBIO cTpyu nogorpetoro 0,1-0,5
% pacTBOpa CHELMaJIbHOIO peareHTa Ha ceTdaTelii Marepuas. Ilo Mepe OTMBIBKM IuIama
He(TeHACBHIIIEHHBI pPacTBOp MpPH CTEKAaHWM (QUIBTpPYyeTcsl dYepe3 COpPOSHT, a OYHIIEHHBIH
HaKaIuIMBaeTcsi B COOPHOM IPUSIMKE, U3 KOTOPOTO BHOBb HAIPAaBIISETCS] HA OTMBIBKY.

CrerneHb OYUCTKM IUIaMa OT 3arpsi3HEHHsS KOHTPOIHUPYIOT —OMNPENSIICHUEM  COJepIKAHHS
He(TEenPOAYKTOB B IPOMBIBOYHOM JKUIKOCTH.

16.3 buonormyeckuii crmocod OYUCTKH HePTECOoAEpIKAIIEero IITaMa 3aKiIrodaeTcs B 00paboTke ero
GaxTepuanbHBIM MpenapatoM tuna "JleBopoiin" [47] wnu pearentamu "buopectpykrop”, "Bunentuc",
"Mar" u ap., npuMeHeHrne KoTopbix corimacoBano ¢ MITP Poccun u OAO "T"azmpom".

[IInam mocie 0o0pabOTKK ClieAyeT HCIOJIb30BaTh MPU COOPYKEHHWH IUIOMIAZOK Ha CKBaXKHHAX,
IMPOMBINUICHHBIX IUIOINAaAKaX M T.II.

17 BoccTaHoBJIeHHE IPHEMHUCTOCTH HATHETATeJbHBIX CKBAKHH
17.1 Ta3audTHbIA MeTO

17.1.1 B ycnoBusix CII3XK crioco0 razmudra BEITOTHSIET ABE (PyHKIHH:

- BBIHOCUT MaTepuall, KOJIbMaTUPYIOLINH PH3a00iHYyI0 30Hy HarHETaTeIbHON CKBa)KHHBI,

- yJamsieT U3 BOABI NMPHU3a00HON 30HBI My3bIPHKH Ta3a, CHIDKAIOIUE 3(P(HEKTUBHYIO MOPHCTOCTD
KOJUIEKTOPA.

17.1.2 Meron razmudra OCHOBaH HAa CHW)KCHMHM TpAJWECHTA JaBIICHUS >KHIKOCTH B CTBOJIC
CKBa)XMHBI C IOMOLIbIO I'a3a, UMCIOMICTO 3HAYUTECIIbHO MEHBIIYIO IIJIOTHOCTb. HpI/IHL[I/lHl/IaJ'II)HaH cXema
€ro BO3JCHCTBMS Ha IUIACT IOKa3aHa Ha pucyHke 17.1. ONTUMaibHBIA PEXXUM rasiudra HaXoIsT
MyTeM YCTaHOBKHM KJiarnaHa B JU(TOBBIX TpyOax Ha Takoil IiyOuHe, uToObl oOpa3yemas Jernpeccust Ha
IUIACT TI03BOJIsIa BBIHOCUTE C 32001 MUHEpalIbHbIE YaCTUIIBI, HE pa3pyllasi KOJUIEKTOpa MpH3a0oiHOM
30HBI.

Crnoco0 pacdera yCThEBOIO [IaBJICHUS, MO KOTOPOMY ONpeneNsieTcs ONTHMalbHas TIiIyOuHa
YCTaHOBKH KJIaNaHa, IPUBOAUTCS B IIPUIIOKEHNH b.

[IpumepHas cxema OOBSI3KM HarHETaTENbHBIX CKBAXHH VIS CTALMOHAPHOTO Ta3nu(Ta IMoKa3aHa Ha
pucynke 17.2. KOHTpoib 3a KaueCTBOM BOCCTaHOBJIEHUS! MPUEMHUCTOCTH CKBAXKHHBI OINPEAEISIOT IO
kpuBbiM KBJI no u mocie mpoBeneHHS PEMOHTHBIX pabOT WIM IO BEJIWYMHE IPUPAIECHHS
MPUEMUCTOCTH IIPY OJMHAKOBBIX YCIOBHUSX 3aKAUKH.
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Konumpuavso-pacnpedesumessuoiii nynxm
(KPI)

IIran noauzona
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HHl - semonnoe noxpumue ~ seaenan sona

Pucynoxk 17.2 — TumnoBasi cxema 00ycTpoiicTBa MOJIUIOHA 3aKAYKU JKUJIKUX OTXOJIOB
IIPOU3BOJCTBA

17.2 Mukpoouoiorudeckuii cnocod

17.2.1  TexHONOTHMH  OYMCTKM  TPU3a0OIHON  30HBI  CKBWKWHBI, OCHOBAaHHBIE  Ha
MHUKPOOHOIIOTHIECKUX TIPOLECCAX, OTIMYAIOTCS MaJlOW HWHBECTHLIMOHHOW IMOTPEOHOCTHIO, BBICOKOU
3¢ (GeKTUBHOCTRIO M JKOJOTHYECKOH  Oe3omacHOCThIO.  DPGEKTHBHOCTh  OMOTEXHOJOTHMA
00yCTIOBIIMBAETCS TEM, YTO MHUKPOOHBIE MeTabOIUTHl 00pa3yIOTCS B OCHOBHOM HEIOCPEACTBEHHO B
KOHTaKTe C yIJIEBOJOPOIaMH B IIOPUCTON cpejie, 4To yBennunBaeT 3O (HeKTHBHOCTD UX BO3JICHCTBHSI.

17.2.2 OcHOBHBIE YCIOBUS NPUMEHEHUS MHUKPOOHOJIOTMYECKHX TEXHOIOTHH 3a(UKCHPOBAHBI B
tabnuue 17.1.

Tabmuua 17.1 — [lapameTpbl NpUMEHEHNSI MUKPOONOJIOTUUECKUX TEXHOJIOT Uit

Honyctumblii OnTumanbHbIe
XapaKTepuCTUKY TUIacTa u (pIroumIoB

HHTEPBAI 3HAYCHHUS

Tun xosnexropa ITopossiii, ITopossrit
TPEUTHHHO-TTOPOBEIH

TonmuHa NpOAYKTHUBHOTIO IJIacTa, M He MeHee 1 3-20
ITopucrocts, % 12-25 17-25
ITpoHuIaeMocTh, MKM’ 6oubmre 0,05 6oubire 0,20
IInacroBoe nasinenue, Mlla 10 40,0 —
Temneparypa miacra, °C 20-80 30-50
O611asi MHHEPAIN3ALHS IUTACTOBBIX BOJ, T/IM° 110 300 10 100
O611asi MHEHEPAIH3ALHS 3aKAYHBAEMBIX BOJ, I/IM" 10 60 10 30
Conepixanue cynb(paroB B INIACTOBOI M 3aKaUMBAEMBIX BOJAX, o 1000 1o 50
Mr/ oM’
OOBOAHEHHOCTH, % 40-95 60-80
Bsizkoctp HedTH, MIla-c 1-100 3-20

TexHonormuecku mporecc 00pabOTKM TNPU3a00MHON 30HBI HATHETATEIBHOH  CKBaXKHHBI
OCYILIECTBIISIETCS 10 CXEME, IOKA3aHHOM Ha pucyHke 17.3.

[lo oxOHYaHMM HarHeTaHWs] pacyeTHOro obbemMa OHMOMAcChl Ul €ro MpPOJABIMBAHUS B IUIACT
3aKa4MBaIOT XHUJKHE OTXOJIbI IPON3BOCTBA 00beMoM 10-20 M.

O0peM 3aKkadky OMOMACCHI PACCUUTHIBAIOT TAKAM 00pa3oM, YTOOBI OMompenapaT MOT OXBAaTHUTh
HeoOxoauMyto 30Hy yiyumenns OEC.

[Nocnenyromuii HU3KOHAMOPHBIN Ta3MU(T BBIHECET NPOAYKTHl AECTPYKIHH HE(PTEIPOIyKTOB M




IJIaM, YCUJIMT OYUCTKY MPU3a00IHOM 30HBI HATHETATEILHOW CKBaKHHBI

1 — emKoCTh ¢ pacTBopoM OGromacchl (JleBopoiin)
2 — xomImpeccop

3 — Hacoc

4 — aspatop

5 — pacnpenenurenbHas TpeOeHKa

6 — HarHeTaTeNbHBIC CKBAYKUHBI

Pucynok 17.3 — Cxema UCTIONIB30BaHHUA OHOTEXHOIOTUN
18 I'maporeo3koI0rn4ecKuii KOHTPOJIb 32 IKCILIyaTanued NoJIUroHa

Paznensl Mo KOHTPOJIO 3a COCTOSHUEM OKpyxaromei cpensl Ha CII30K sBisroTcs HEOThEMIIEMOI
YacTbIO IPOEKTOB HA UX COOPY>KEHUE U IKCILTyaTaLUIo.

HopwmaruBHas npaBoBast 6a3a opraHu3anny MOHUTOPUHTa 3a(MKCHPOBaHa B JOKyMeHTax [19-25].

OCHOBHBIE NPUHIMIBEI U HANpaBJICHUs OpraHU3allUd MOHMTOPUHTA H3JI0KEHBI B CIIELHUAIIBHBIX
pykoBozcTBax W myoOnukanusx [48—>50], coryacHO KOTOpHIM €ro pa3paboTKa HayMHAETCsl yKe Ha
CTaJM1 Pa3BEIOYHBIX M CTPOUTENBHBIX PA0OOT MO CO3AAHUIO MOJIUTOHA.

18.1 Ilpuponooxpannsnie TpedoBanus k CII3K

Kommrexe coopysxernii CII3K nomken obecieunTs:

- IPeIOTBpAaIeHIe BO3MOXHBIX U3IMBOB KUIAKUX OTXOZOB IPOU3BOJCTBA HAa MOBEPXHOCTE;

- CHaOXXCHUE TEXHOJIOTHYECCKUX Y3JIOB C OOJIBIIION BEPOATHOCTHEO aBAPUHHOCTH aBTOMATHUCCKUMHU
KOHTPOJIMPYIOMIMMH YCTPOMCTBAMU U anmapaTypoii;

- IPUPOIOOXPAHHBIC U CAHUTAPHBIC YCIOBHsI (MOHUTOPHHT);

- CAaHUTAPHO-TUTUECHUYECKYIO0 0€30MMaCHOCTh 00CITYKHBAIOIIETO IIEPCOHANA.

18.2 IlpupoaooxpaHHbie MEPONIPUSITHS

18.2.1 Ecnm mo miomanyd wWiM TIyOWMHE pacueTHBIN apean MOA3€MHOTO PACTEKaHWS IKHUIKUX
OTXO/IOB IIPOM3BOJICTBA BBIXOIWT 33 TPAHHIIBI TOPHOTO OTBOJA Ta3000BIBAIOIECH OpraHU3aliH, TO Ha
HEJIOCTAOLIYIO YacTh TOPHOTO MAacCHBa O(OPMIISIETCSI JOTIOJIHUTEIFHOE pa3pelleHue.

18.2.2 INonwuron momxeH umers C33, COCTOSAIMIYIO U3 OJHOTO WM JIBYX IOSICOB, B COOTBETCTBHHU C
[51].

18.2.2.1 Ilepasiit mosic C33 orpaHnyMBaeTCs MATHAAIATHMETPOBBIM PaJIlyCOM OT HarHETaTEIbHOM
CKBa>XHUHBI U JOJIKCH 6])IT]) OI'OPOIKEH. Ha nem YCTaHaBJIMBAIOTCA NPEAYIIPEAUTCIIbHBIC 3HAKKW U Ha €TI0
TEPPUTOPUH 3aIPEIIACTCs MPeObIBAHNE TTOCTOPOHHMX JIKI[. Ha OCTANIbHBIX TEXHOJIOTHYECKUX 00BEKTaX
MOJIMTOHA, PaCIOJIOKEHHBIX BHE TiepBoro nosica C33, NelCTByeT ycIoBHAs MSITUMETPOBAs 30HA.

18.2.2.2 Bropoii nosic C33 orpaHn4MBaOT NepUMETPOM PACUETHON 30HBI MOJ3EMHOIO PACTEKAHUS
JKUJKUX OTXOJI0OB IIPOM3BOJICTBA ¢ KOA(D(PHUIMEHTOM YBEIHMUYESHNUS IJIOIIAN B [IOJITOpA pasa.

18.2.3 Okcmmyaranmss  CII3)XK ngomkHa conpoBokaaTbess O(OpMIIeHMEM W BEJICHUEM
THIPOTE03KOJIOTHYECKOTO MAcTopTa, B KOTOPOM (DHUKCHPYIOTCS HaydalbHBIE THAPOT€03IKOJIOTHIECKUE
ycnoBusi Ha MoMmeHT mycka CII3K B skcruryatanmio nm pe3ynbTaThl PeTyJSIPHBIX HCCIICIOBAHUH B



npolecce ero dkcIuyatauuu. [lo pesynbTatamM 3THX HCCIIEJIOBaHUM €XKEroJHO COCTABISIOT KPaTKUE
OTYETHI, BKIIFOUAIOIIME CBEICHUS 110 CIEAYIOIIMM I0Ka3aTeNsIM:

- CTpyKTypa M COCTaB HaOJI01aTEIbHON CETH.

- OCHOBHBIE TEXHOJIOTHYECKHE Y3JIbI OJIUTOHA.

- XapakTepuCTHKA MOA3EMHBIX BO/I ITOTJIONIAIONIEr0 TOPU30HTA.

a) l'mapoanHaMudeckuit pexxnum (IJ1acTOBOE AABJICHHE, YPOBHH JKUIKOCTH B CKBaKHHAX).

0) ['mapoXUMHYECKIIA PEKUM.

B) TeMnepaTypHBIH PEeKIM.

r) IlonoxeHne Mog3eMHOTO apeasna PacTeKaH!s )KUAKUX OTXOI0B MIPOU3BOICTBA.

- XapakTepuCTHKa J>KHIKMX OTXOIOB IIPOM3BOACTBA (BUI, OOBEMBI, XUMUYECKHIl COCTaB,
CaHUTAPHO-OMOJIOTUYECKOE COCTOSIHUE U T.I1.).

- PexkuM 3aKkauky B HarHETaTeNIbHbIE CKBAYKUHBI.

- Cucrema KOHTpPOJIA 3a IMOJA3CEMHBIM 3aXOPOHCHUCM IKUAKUX OTXOAOB IMPOU3BOACTBA H
yTuin3ayei nuiama, ux 3pQeKTHBHOCTb U Pe3yJIbTaThI.

- Bo3Hukmme 1 BO3MOXHBIE aBapHiHbBIE CUTYalMH, CBSI3aHHBIE C 3aXOPOHEHUEM JKHJIKHX OTXOJIOB
MPOU3BOJICTBA, U CIIOCOOBI MX JIMKBHIALIUH.

- OTkjIoOHEHHMS  OT TPOTHO3HBIX  OLEHOK  pacdeToB  O3KCIUIyaTalMd  MOJWTOHA W
THPOTE03KOJIOTHUECKHE TTOCIIEICTBUSI.

- Pe3ynbraThl aHanM3a COCTOSHUS OKPYKAIOLIEH cpeabl.

- [lepeuens cornmacoBaHui ¢ HAA30PHBIMH U KOHTPOJIUPYIOLIMMH OPraHU3aLUSIMU.

I'maporeoskonoruueckuii nacmopT opopmisiercs paGOTHUKAMH OpraHU3ALMU C y4acTHeM Hay4HO-
HCCIIEI0OBATEIHCKON OPraHM3alNH, OCYIIECTBISIONIEH aBTOpCKuil Haa3op 3a skciuryararuei CI132K.

18.2.4 T'unporeoskonorudeckuii MoHUTOpUHT 3kcruryataruu CII32K, Haxonsmierocs B mpenenax
TOPHOTO OTBOJa Ta30/100bIBAIOIECH OpraHU3alUH, MTPOBOAUTCS B paMKax OOIIEro MpoW3BOJCTBEHHO-
9KOJIOTMYECKOr0 MOHMTOPHHIA 3a DKCIUTyaTallleil STOH OpraHu3aluy U peann3yercst Kak JOKaIbHbIH
MOHHUTOPHHT.

18.2.5 TMonuron CII3X sBusercs OOBEKTOM TEPPUTOPHAIBHOTO YPOBHS M BXOIUT B COCTaB
T'ocynapcrBenHoro MonnTopuHra cocrosiaus Henp (TMCH), Brirtouatoriero psin nmojacucreM [52].

18.2.6 OOBEKTaMH TOJCHCTEMBl MOHHTOPHHTa TOI3EMHBIX BOJ SBIAIOTCA TPHPOTHBIE U
MPOMBIIIICHHBIE 00BEKTHI, HAXOSIINECS MO BO3MOKHBIM BJIMSTHHEM U BO3JICHCTBHEM JKCILTyaTaLUH
CII3X.

K gncny 3THX 06 BEKTOB OTHOCATCS:

- IOJ3EMHBIE, B TIEPBYIO OUYEPEAb TUTHEBBIE BOJIBL;

- TOpHBIE MOPO/IBI B MpeJieNiaX TOPHOTO OTBOJIA;

- TCXHOJIOTHYCCKUEC O6’beKTbI — CKBa’XXHHBbI, pr6OHpOBOZ[l)I, HaAKOMNUTECIbHbBIC EMKOCTHU U T.II.

18.2.7 I'naporeo’KoI0THYeCKU MOHUTOPUHT PEATU3YeTCsl TOCPEACTBOM:

- IIpOBeICHNS HAOIIOJICHNH 32 COCTOSIHUEM KOMIIOHEHTOB IPUPOTHOM Cpe/ibl;

- IIPOTHO3a U3MEHEHUsI COCTOSTHUSI IPUPOIHON CPEIIbI;

- pa3paboTKM KOMIIIEKCA MEPONPUSTHH IO NPENOTBPAIIEHUIO WIM CMSTYEHHI0 HETraTHBHBIX
MIOCJIEICTBUH 3KCILTyaTalllK MOJIUTOHA.

18.2.8 bazoii wmH)OPMAIIMOHHOTO COMPOBOXACHUS THUAPOTEOIKOJIOTHUECKOTO  JIOKAIHHOTO
MOHHUTOPHHTA SBIISIFOTCSI T€0JIOTO-NPOMBICIOBBIE M JTa0OpaTOpHBIE (OIBITHO-3KCIIEPUMEHTAIBHBIE) H
Ip. UCCIIEIOBAHUS B CIEAYIOIIEM OObeMe.

18.2.8.1 I'eotoro-nmpoMbICIOBBIE UCCIIEOBAHNUS.

Bo Bcex uccnenyeMbIx CKBaXXKHHAX MPOBOASAT CIEAYIOIINE PaOOTHI:

- ma0JOHUPOBAHKE U OMPENEICHUE TEKYIIEro 3a00s;

- 3aMep CTaTMYeCcKOro (Ha JaHHBIN MEPUO/) YPOBHS KUAKOCTU B CKBAXKHHE;

- 3aMep 3a00MHOTO JaBJICHUS] U TEMIIEPATYPhI.

B HarHeraTenbHBIX CKBaXMHAX MPU OTKaukax IPOBOAAT 3aMephl, HEOOXOIMMBIE ISl pacyera
THAPOJIMHAMHYECKHX [TapaMeTPOB, M OTOUPAIOT MPOOBI BEBIHOCUMOM )KHUAKOCTH U IIIIaMa.

B HabnronaTenbHBIX CKBaXMHAX INTyOMHHBIM NPOOOOTOOPHHKOM OTOMPAIOT NMPOOYy >KHUAKOCTH U
OIVH pa3 B /IBa I'Ofia NPOBOJAT OTKAYKH KUAKOCTH W3 CKBAXKHHBI B pa3Mepe IBYX CKBaKHHHBIX
00BeMOB ¢ 0TOOPOM TIPOO JKUIKOCTH U Ta3a (Ha yCThE U TIYOMHHBIM MTPOOOOTOOPHUKOM).

B HabmronaTenbHBIX CKBR)XMHAX HA IMTHEBOW TOPU3OHT JBa pa3a B TOA IPOBOAAT OTOOPHI
I'TyOUHHBIX IPOO ¥ OZIMH pa3 B IO OTKA4YKU BOJBI C ONpeneeHreM QHIbTPAlMOHHBIX IapaMeTpOB.

B rayOmHHBIX Tpo0ax OmpenensioT OOBEMBI Ta3a W BOABI M 3amepsAloT pH um koimuecTBO
rHAPOKapOOHaT-MOHA; MPOOBI BOJBI KOHCEPBUPYIOT Ha METaJUIbl, HEQTEHNPOIYKTHl U OPraHUYecKue
coeMHeHus TIo MeToauKam [53].

Ha nonuronax IIXI' uccienoBaHus BceX BMJIOB CKBaXKUH IIPOBOISTCS B IIPOMEXKYTKAX MEKIY
LMKJIaMH, OOBIYHO BECHOU U OCEHEIO.



Ha nonuronax, pacnoiyiokeHHbIX B paiioHax paszsutud MMII, uccnenoBaHuss Ha BceX BHIAX
CKBQ)KUH CJIEIyET IIPOBOJUTH B HAaUaJle M KOHIIE TEIIOTO MepHoa roja.

B ra3oBbIX CKBa)KMHAX, HCIOIB3YEMBIX JUISI KOHTPOJIBHBIX 1€, TPOBOMSAT:

a) 3aMep YCThEBBIX JIaBICHUH;

6) oTOop mpo0 raza (1aBa pasa B rox);

B) 0TOOp MOITyTHBIX BOJ U3 CKBaYXKHMHBI J]Ba pa3a B TOJI.

IIpo06sI BOIBI KOHCEPBUPYIOT.

18.2.8.2 OTbuparot mpoObI 3aXOPOHAEMBIX KHUIKOCTEH;

a) MOy THEIE BOJIBI,

0) OKJEBBIE CTOKH;

B) IIPOM3BO/ICTBEHHBIE CTOYHBIE BOJIBI;

T') OBITOBBIC CTOYHBIC BOJIBI,

[To mynkram a), B) npoObl OTOMpAlOT OAMH pa3 B KBapTai: 1) mo orcros, 2) mocine orcros. [lo
MYHKTY T') IpoOBI 0TOMpAIOT exeMecsyHo. [1o myHKTy ) B IEpHOJI TIOJIOKHUTEIBLHBIX TEMIIEPATyp, OJIUH
pa3 B KBapTaJ BO Bcex Ipobax Ha MecTe onpeaerstoT pH u runpokapOoHaT-HOH.

18.2.8.3 [pu ra3mudTHOM cr1ocoOe BOCCTAHOBJICHUS IIPUEMHUCTOCTH:

a) 3aMepsIIOT PacXol U AaBJICHHE Ta3a B Ta3MH(THON CKBaXXHHE (Ta30IPOBO/IE);

0) oTOHMparoT MPOOBI CKBAXKUHHOH JKUAKOCTH B HaYase, CepeInHe U KOHIIE TIPOBEICHIS ra3mu(Ta;

B) 3aMepSIIOT 00bEMBI BBIHECCHHBIX XKHUIKOCTEH U yeIbHbBIE COAEPKAHMUS [IIaMa.

YacroTa npoBeneHUs ra3nudTa onpenensiercs BpeMEeHEM CHIDKEHHUs NIPUEMHCTOCTH CKBaXKHHBI 32
nepuo dkcityarauu Ha 30 % OT MCXOHOT0; BO BCeX Mpobax cpasy mocie orbopa onpeaenstor pH u
TUApOKapOOHAT-HOH.

18.2.8.4 I1ouBeHHBII MOKPOB:

a) OTOMPAIOT MPOOBI OYBHI Y HATHETATEIILHBIX CKBAKUH;

0) B 3UMHee BpeMsl OTOMPAIOT MPOObI CHera.

[TpoOb1 OUBEI OTOMPAIOT OMH Pa3 B TOJl C HACTYIUICHUEM TEIIJIOr0 BPEMEHH.

18.2.8.5 'eodmznueckre METOIBI HCCIIEAOBAHUS ITPOBOAT JUIS PEIICHHS 3a/1a4:

a) oIpezieJIeHUe HETepPMETHYHOCTH 3KCIUTyaTallMOHHBIX KOJIOHH U HACOCHO-KOMITPECCOPHBIX TPYO;

0) orleHKa KayecTBa 3aKOJIOHHOTO IIEMEHTaKa;

B) OonpeeneHne MpoQuist IPUEMHUCTOCTH MOTJIONIAIOINX CKBaKUH U IP.

B HarHeraTenbHBIX CKBa)XKMHAX TAKOW KOMIUIEKC MCCIIEIOBAHMH HEOOXOANMO POBOIUTH HE pexe |
pasa B JiBa ro/1a, a B HAOIIOJaTeNbHBIX CKBaKMHAX — | pa3 B 5 JeT.

18.2.9 Kommiekc 1a60paTOPHBIX U OMBITHO-IKCIIEPUMEHTAIBHBIX padoT.

JlabopaTopHbIe HCCIIEI0OBAHUSI 3aKIFOUAIOTCS B CIICAYIOILEM:

- OmpeacjicHue (l)I/I3I/IKO-XI/lMl/I'-IeCKI/lX oKazarejeil IIacTOBBIX BOJI, TCXHOTI'CHHBIX )KMI[KOCTeﬁ u
YTHIN3UPYEMBIX KHIKOCTEH (IIPOMCTOKOB);

- BBISIBJIEHHE MH(OPMATHBHBIX MOKa3aTened (KOppensTUBOB) JUIsl UIACHTH(UKAINHU TUIACTOBBIX BOJ
Y TIOCTOPOHHUX KHUAKOCTEH;

- BBISIBJICHUE 3arpsI3HUTENICH;

- XapakTep (HU3UKO-XMMUYECKHX MPEBPALIEHIH B IIOJ3EMHBIX BOIaX M BMEIAIONINX ITOPOAX;

- aHaJI3 BOJIOPACTBOPEHHBIX TA30B;

- aHAJIU3 BBITSDKEK IMOYBBI M TAJION BOJBI (CHETA).

B cooTBeTcTBUM C 3TMMU 33Ja4aMi XUMUKO-aHATUTHUECKHE ONPEIENICHNS IIPOBOIST:

- B BOJAaX IIOA3EMHBIX TOPHU30HTOB, HCIOJB3YIOIIUXCA JJISI  XO3SIMCTBEHHO-IIUTHEBOTO
BOJIOCHA0)KEHHS B COOTBETCTBUH C TPSOOBAHMSMH CTaHIAPTOB [54];

- B TIOMYTHBIX, TOKICBBIX, IPOM3BOJCTBEHHBIX M OBITOBBIX CTOYHBIX BOJAaX — OOIIUN XUMHUUCCKUI
aHaJu3;

- B ObITOBBIX crokax pnononHutenbHo ompeaessitor XIIK, BIIK wu conmepkaHue mnaTtoreHHbIX
OpPTaHU3MOB (CTEPUIILHOCTD) B COOTBETCTBUH C [55];

- B IUIACTOBBIX BOJAX, MOJCTHJIAIONIMX HHUTHEBOH T'OPU3OHT, JIOCTATOYHO OIPEAEIATh OOIIMHA
XUMHUYECKHI COCTaB U CoiepKaHUe BOAOPACTBOPEHHBIX Ia30B U X KOMIIOHEHTHBIH cocTaB [53];

- B TPUPOJHOM Ta3ze OKCIUIyaTAllMOHHBIX CKBaKHH, HCIIOJIb3YEMbIX B KOHTPOJBHBIX IIEJAX,
OTIPENIEIIAIOT COJePKAHNE BOIBI I MUKPOKOMITOHEHTHBIN COCTaB MPUPOIHOTO ra3a [56];

- mepuouuecky (pa3 B 3 Mecsina) B BOJAX KOHTPOJIBHBIX CKBAXXHH T'OPU30HTA, UCTIOIb3YEMOTO IS
XO3SMCTBEHHO-INTHEBOTO  BOJOCHAOKEHMS, HEOOXOIMMO MPOBOOUTH TECTHI HA COJCpIKaHUE
MaTOTCHHBIX OPTaHU3MOB.

HepI/IOIlI/I"IHOCTI) I/ICCHe}IOBaHI/lﬁ YCTaHaBJIMBAIOT C YUYCTOM MPOBCACHUS IJIAHOBBIX WUJIHA aBapHﬂHbIX
paboT, OJIHAKO KAa4yeCTBEHHBIH M KOJMYECTBEHHBIH 00BEM O3THUX paboT B 3HAYMTENLHOM Mepe
KOPPEKTHPYETCSl OIBITHBIM IYTEM B 3aBHCUMOCTH OT OCOOEHHOCTEH, CKOPOCTH M 3HaYMMOCTH
M3MEHEHHS T€X WJIM MHBIX IapaMeTpOB BO BPEMEHHU.



IIpoBomuTCA MONHBIM KOMIUIEKC HccienoBaHuil mo myHktam 18.2.8.1—18.2.9 Bo Bcex BHOBb
npoOypEeHHBIX CKBAKHHAX.

OmnpenenieHHbIE OTKJIOHEHHS OT CHCTEMHOCTH M TEPUOJMYHOCTH MCCIIEIOBAHUA MOTYT OBITH
BBI3BaHBI YPE3BbIUYAHHBIMH CUTYaLUsIMU, HAIIPIMEp aBapHMHHOCTBHIO U T.II.

Ipu paspeise HKT mnm mopBonsmmx TpyOONpPOBOJOB OTOMPAIOT COCKOOBI METayla B MECTax
00pa3oBaHUs pa3pbIBHBIX OTBEPCTHI M BBIPE3AIOT KyCOUYKH MaTepuana TpyO (50 r), oTOmparoT mpoObl
3aKauYuBAEMOH KUJKOCTH.

[Ipn BOCCTaHOBICHMM MPUEMHCTOCTH CIEAYET OTOOpaTh IMPOOBI HMCHONB3YEMBIX TEXHOTECHHBIX
JKUJIKOCTEH.

Kaxnsle 5 ner cnemyer npoBOAUTH MPOBEPKY PE3YIbTATUBHOCTH NPHUHSTON CHCTEMBI KOHTPOINS 3a
COCTOSHHEM OKpY)Karolled W THAPOreoJorMYeckold cpeabl U ee  (HaKTUUeCKOrO COCTOSHUSL.
CoOTBETCTBEHHO HEOOXOMMO BHOCHTH KOPPEKTUBBI B IPAKTUUECKHE MEPOTIPHUSITHSL.

19 DxoHOMHUYECKHI MeXaHU3M PAHOHAJIBHOI'O IIPUPOAOIIOJIL30BAHUA HA
CIICHUATU3UPOBAHHBIX MOJUTIOHAX

19.1 B yclOBUSX CHEHHUATU3UPOBAHHBIX IOJUCOHOB PAlMOHATIBHOE MPHPOIOIONIE30BAHUEC
Oazmpyercst Ha 3PPEKTHBHOM PEIICHUH CICAYIONINX TIIaBHBIX 3a/1a4:

- BBIOOP €Hoco0a MOArOTOBKH K 3aXOPOHEHHUIO JKUAKUX MPOMBIIUICHHBIX OTXO/I0B;

- obecrieueHre KOHTPOJIS 3a MMOA3EMHBIM PACTCKAHUEM JKUIKHX HMPOMBIIIICHHBIX OTXO0/IO0B;

- pa3paboTKa CIocO00B BOCCTAHOBJICHHUS IIPUEMHUCTOCTH MTOTJIOIIAOIINX CKBAKHUH,

- MUHMMU3ALIUS [J1aThI 32 3arpsI3HEHUE OKPYKAIOLIeH Cpe/ibl.

19.2 B pe3ynabprare CpaBHCHHS Pa3IMYHBIX TEXHOJOTHMUYSCKHX CXEM DKCIUTyaTallMH IMOJUTOHA IO
3aXOPOHEHHUIO PABHBIX 00BEMOB JKUIKHUX OTXOIOB OOOCHOBBIBACTCS IKOHOMHYECKAs dPPEKTHBHOCTH
MPUHATOW TEXHOJOTMYECKOW CXeMbl. Mepoi SKOHOMHYECKOro 3¢¢deKTa MOXKET CIYyXUTh
ceBGecToMMOCTb 3aKkauku | M’ MIPOMCTOKOB.

Tabnuna 19.1 — VcxonHbie 1 HOpMATHBHEIC JAHHBIC JJIs1 3KOHOMUYECKHUX PAacUeTOB

HanmeHoBaHMe moka3aTenei

1 Hopmamugul KanumanbHvlX G10HCeHUl
K| — cronMocTh OypeHusl HarHeTaTeIbHON (KOHTPOJIBHOHN H T.JI.) CKBaYKIHEI
K; — ynenbHble 3aTparhl (YKpYIHEHHBIH HOPMATHB) Ha MOA3EMHOE M HAJ3eMHOE 00OpYI0BaHHE
HarHeTaTenbHON (KOHTPOJIBHOU U T.11.) CKBAKHUHBI
K3 — ynenbHble 3aTpathl (YKpYIHEHHBIA HOPMATUB Ha 000PY/I0BaHUE, TIOATOTOBKY, TPAHCIIOPTUPOBKY
1 3aKa4Ky KUIKUX OTXOZOB IPOHU3BOJICTBA, PyO. M3/CyT
K, — cTOMMOCTB IPOKJIAIKU 1 KM TpyOOIIPOBOJIOB, PyO.

2 Hopmamugsl 5KCHIyamayuoHHbIX 3ampam
K5 — ctonMocThb 1 KBT/4 37I€KTPOIHEPTUH
K¢ — romoBoii poH/I 3apIuiaThl pAOOTHUKOB TOJMIOHA, PYO.
K7 — ynenbHbIe TEKylIMe 3aTpaThl Ha JKCIUTyaTaluio M oOciyxuBanue obopymoBanust CII3XK u
TPyOOIPOBOJIOB, THIC. PYO.
Kg — pacxo[pl Ha UCTIOJIB30BAaHUE HEP, ThIC. PYO.
Ky — pacxogpl 3a 3arps3HEHHE OKPY>KaloIel cpepl, ThIC. pyo.

3 Pacuemnvie Oannvle
| — TIPOTSHKEHHOCTH TPAHCIIOPTHBIX TPYOOIIPOBOIOB, KM
N — yIesbHbIi PacXoJ] HIEKTPOIHEPTHH HA 3aKaUKy BOJIBI, KBT/M’
1 — yJIeNbHAs YUCIIEHHOCTh paboTHHKOB Ha | ckBaxuny CII3XK, gen.

4 Hopmamuewl amopmuzayuu
M| — Ha BOCCTAHOBIICHNUE CKBaXXUH, ThIC. PyO0./IIIT.
M, — Ha BOCCTAHOBIICHNE TPYOOIPOBOIOB, ThIC. Py0./KM
m3 — mpoune 00bEKThI IPOMOOYCTPOIMCTBA HA BOCCTAHOBIIGHHUE, ThIC. Py0./e1.
KoaddunmeHT quckoHTHpOBaHUS

19.3 KanurtanbHbIe BIOXKCHHUS OMPEICIIIOTCS MO CACIYIOIUM HanpaBieHusM (Tadmuma 19.1):

- HarHeTaTeNIbHbIC W HAOJIOJaTeNIbHbIC (KOHTPOJIBHBIC) CKBaXKHHBI C TMOA3CMHBIM M HaJ3C¢MHBIM
000pymoBaHNEM (HACOCHO-KOMITPECCOPHBIE TPYObI, KOHTPOJIHHO-H3MEPUTEIBHEIC TPHOOPHI U T.I1.);

- HaKOTIUTEIBHBIC EMKOCTH;

- CHCTEMBI ITOJATOTOBKH M 3aKAYKH JXKUAKHX OTXOJIOB IIPOU3BOCTBA B IUIACT (OYHUCTHHIC YCTAHOBKH,
HAaCOCHI);




- TpyOOIPOBOIHAS CETh.

19.4 KanuTanbHble 3aTpaThl MO KKI0W U3 Ha3BaHHBIX CTaTe PacXoJl0B OMPEIENIAIOTCS HA OCHOBE
MPOEKTUPYEMBIX paboT IO MPHUHATOMN TEXHOJIOTHUECKOH cxeMe 3akauky (Tabmmma 19.2).

J11s1 5)KOHOMHYECKOH OLICHKH e TeIbHOCTH OpraHu3alliy pa3padaThIBalOT HOPMATHUBEI 3aTpat. Jlist
STHX LeJed UCHONB3YIOT Pe3yJNbTaThl aHalN3a XO3AHCTBEHHO-IPOM3BOJICTBEHHOW JEATEIbHOCTH
JAaHHOW OpTaHU3alMH 33 IPEALIECTBYIOIINE HECKOJIBKO JIET.

Jlns BHOBB CO37aBAacMbIX OpPraHM3ALUi MOTYT OBITh HCIIOJIB30BAHBI OTUYCTHBIC JAHHBIC IPYTHX
OpTaHM3aIMH C aHAJOTWYHBIMHU HANPABICHUAMH JIESITEIbHOCTH W yCIOBMH. Ecnm HET M TakoBBIX, TO
pacdeTsl CIeAyeT MPOBOANUTH C UCHONb30BAHUEM JICHCTBYIOIINX CIPAaBOYHUKOB, LIECHHUKOB, TAPHU(HBIX
CTaBOK U IPYTUX HOPMATUBHBIX JOKYMEHTOB, PETYIHUPYIOIIHUX JIESITEIbHOCTh TAKMX OPTaHU3aLHH.

IIpu pacuere HOPMAaTHBOB C HCIOJB30BAHHMEM JAHHBIX HPEABIAYIIUX JI€T BHOCSITCS
COOTBETCTBYIOIINE KOA(PUIMEHTHI, YIUTHIBAIOIIME TPOU3OLICIIIYIO 32 OTH T'0/Ibl HHOIALUIO.

Jdnst obecrieueHuss CPaBHUMOCTH 3KOHOMHYECKOH 3(p(EeKTHBHOCTH HCIIOIB30BaHUS DPa3IMYHBIX
BapUaHTOB TEXHOJOTMYECKUX CXEM IKCIUIyaTallly MOJIMIOHa HEOOXOIMMO HCIIOIb30BaTh IIEHBI Ha BCE
CTaThH PACXO0JIOB Ha EIUHYIO ATy U PaBEeHCTBO 00BHEMOB 3aKaUKH.

Pacuerpl mpeanoyTHTENbHEE IMPOBOAMTH HAa JIMLEH3MOHHBIH WM BECh IIEPHOJ SKCIUTyaTalluH
CII3X.

Tabmuma 19.2 — CBoaHBIE SKOHOMHYECKHE TTOKA3aTeNH pa3pabOTKH IMOJIMTOHA LTS 3aXOpPOHEHUS
SKAJIKMX OTXOJ0B

HanmeHoBanMe mokazarenei

1 O6beM 3aKaUKH, THIC. M’

2 KonngecTBo HarHETaTEIbHBIX CKBAKHH

3 KanuTansHbIe BIOKEHHS HA 3aKa4Ky IIPOMCTOKOB, THIC. pyO.,

8 MoM yucine:

3.1 Ha OypeHue HarHeTaTeabHbBIX M HAOJIIOAaTEIbHBIX (KOHTPOJIBHBIX) CKBaKHH, THIC. pYO.

3.2 TpyOonpoBoibl, THIC. pYO.

3.3 IloaroroBka *KUJIKHX OTXOJI0OB IPOU3BOACTBA

3.4 Ilpouue

4 CymMapHbIe 9KCIUTyaTallMOHHbIE PAacXo/bl, ThIC. pyO.,

6 MoM yucine:

4.1 DnekTpo’HEPrys Ha TPAHCTIOPTUPOBKY M 3aKAUKy KHUIKAX OTXOJOB IMIPOU3BOJICTBA, THIC. PYO.

4.2 Pacxopl Ha OIUIaTy Tpyla pabOTHUKOB MPEANPUATHS (IOJIUIOHA), ThIC. PYO.

4.3 AMopTu3amys Ha BOCCTaHOBJICHHE, THIC. PYO.

4.4 AmopTuzanus Ha KanWTaJdbHBIA PEMOHT HAarHeTaTelbHBIX (HAOMIOMATENBHBIX) CKBaXHH U
000pyI0BaHus, THIC. PYO.

4.5 Dkcrutyaranust ¥ 00CiIy>)KuBaHue 000pYyJOBaHMs Ha TPAHCIIOPTUPOBKY, M 3aKaUKy JKHUJIKUX OTXOJIOB
MIPOU3BOJICTBA, THIC. PYO.

4.6 IlnaTa 3a mpaBo MOJIL30BaHUS HEAPAMU

5 Ce6ecTOMMOCTb 3aKAUKH MOI3eMHOIl BOJIBL, ThIC. pyo./M’

19.5 MexaHu3M OIIATHI 32 3arpsI3HCHUE OKPYIKAIOIIEH Cpe/ibl Ha CIICUATN3UPOBAHHBIX MOJUTOHAX
3aXOPOHEHHS JKHKUX OTXOJOB IPOU3BOJCTBA B HOPMATHBHOM U MPABOBOM OTHOIICHUM pa3paboTaH
ciabo.

B cootBerctBum c¢ [38] mara 3a 3aKadky JKHAKUX OTXOJOB TPOW3BOJCTBA B IMOTJIOIIAIOIIHN
TOPU30HT, MMEIOIIUA THIPABIMYECKYIO CBSI3b C 3QJIEKbIO, HE B3UMaeTci. B OCTalbHBIX Cllydasx
B3UMaeTcs miata ¢ kodgdumuentom 0,3 [31, 32].

19.6 B uemsix CTUMYyJUpOBaHHsS OpraHu3alii K Oojee aKkTHBHOMY — OCYIIECTBIICHHIO
MPUPOJIOOXPAHHBIX POrPaMM ILIATEXKH 32 3arpsIZHEHUE OKPYIKAIOLIEeH Cpeibl MOTYT OBbITh YMEHbBIIECHBI
Ha BCJIMYMHY CPEACTB, U3PACXOJOBAHHBIX opraﬂmauneﬁ Ha IPUPOAOOXPAHHYIO JCATCIIbHOCTD.

IIpu 3akauke B TIIyOOKHE TOPU3OHTHI BCEX IJKUAKHX OTXOIOB IPOU3BOJCTBA COIJIACHO
JICHCTBYIOIIEMY 3aKOHOIATEIbCTBY TAKOTO BHJA IUTATEKU OYAYT COKPAIICHBI IO MUHUMYMA.




[Ipunoxenne A
(cnpaBo4HOE)

Pacuer Ko1MyecTBa KOHAEHCATa, TPeOyIOIIerocs A1 KOHCEPBAIMHU Nbe30MeTPUYEeCKHX U
HArHeTaTeJbHbIX (MPOCTAMBAKIINX) CKBAXKMH HA IpuMepe Ypenroiickoro HI'KM
(cM. 16.2 HacTOsAIIETO CTAaHIAPTA)

Hammume tommm MMII oOycrmoBmmBaeT pacnpocTpaHEHHE OTPHLIATEIBHBIX TEMIIEpaTyp OO
riryounsl 320-420 M. [l mpenoTBpamieHuss 3aMep3aHusl BOABI TpeOyeTcs NOJHB He3aMep3arouei
KHUAKOCTH, YTOOBI CTOJIO 3TOH KUAKOCTH NEPEKPbII HHTEPBa HU3KUX TEMIIEpaTyp, OTTECHUB YPOBEHb
IJIACTOBO BOJBI B O0J1ee IIyOOKYIO U, CIIeNOBaTeNbHO, B 00JIee TEIIyIO 30HY.

Temneparypa 3amep3aHusi IUIACTOBOM BOJBI alT-CEHOMAHCKOTO BOJOHOCHOIO KOMILUIEKCA
cocraBisier munHyc 1,05 °C. /lnana3oH riayOuH, Ha KOTOPBIX MOXKET HAaXOAWTbCS T'paHMIA 30HBI C
temnepatypoii muayc 1,05 °C, Bemmk. UToOBI caenath pacdyeTbl Ooljice HAJICKHBIMHU, MPEATIAractcs
OIIPEJICTISITH OIACHYIO ISl 3aMeP3aHHMs BOJIBI 30HY 110 TEPMOrpaMMaM CKBR)XHH C HanOosee TIyOOoKUM
pacnpocTpaHeHreM Mep3iblx nopoa. Temmeparypsl or Munyc 1,05 °C mo mmoc 3 °C mpu
OTIPENICICHHBIX YCIOBUSAX MOTYT OBITH ONarompuATHBIMHU It oOpa3oBaHUs TBepAoit ¢azbl. [loaTomy
JUIA pacdeToB B3siTa Oe30macHas Ui 3aMep3aHus IDIacTOBOM BoAbl rryOmHa 530 M, Kak 3TO IMOKa3aHO
Ha pucyHke A.1.
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Pucynok A.1 — Ypenroiickoe HI'KM. 3oHb1 Bo3MokHOTO 3amMep3anus ractoBoi Boasl (K1a-K2c)
B [Ib€30METPUYECKUX U HATHETATENIbHBIX CKBAXKUHAX

B ckBaXuHBI, YpOBEHb B KOTOPBIX HaxomguTcs Beimie 530 M, HEOOXOOMMO MOJHMBATH KOHIEHCAT.
Pacuer TpeOyromerocs KOTHYeCTBa KOHIEHCATa MPOBOIUTCS CIEAyIOINM obOpa3oM. Ompenensercs



BBICOTa BOAHOTO cTOI0a AH,, M, OT TEKYIIETO YPOBHA H,pp , M, 10 TIyOHHBI 530 M:
AHeod :530'H600,- (1)
B ciywae, korma ckBaxXMHa 3amojHEHAa TEXHUYECKOW MKHUAKOCTHIO, TO TIyOWHHOMY 3aMepy
JaBneHus Pq, m, KFC/CMZ, CIIeZlyeT pacCYMTaTh YPOBEHb IIACTOBOM BOABI H,,p, M, 11O hOpMyJIC
Hw(). = hcen.u/n -10- Pceu.u/n/ YGO()) (2)
7€ Ao — TIyOUHA CepelMHBI MHTEpBaa rnepdopanny, m;
Y400 — TUIOTHOCTB TLTACTOBOM BOJIBI, r/en’.
3areM pacCYUTHIBACTCS YKBUBAJICHTHEIN CTOJI0 KOHIEHcaTa (IIOTHOCTRIO 0,8 r/eM’) o hopmyie

AH, 00, = Ay, + 0,8. (3)
O0beM KOHJICHCATa OTpeAeisieTcs Io popMyIie
V=AH . - S, (4)

rie S — MIomah MOME3HOTO CEYCHHUs CKBAXHHBI, M.

Ecmu cron6 xonmencara AH,,, HE TPEBHIIIACT YCThs CKBaXHHBI, TO 3TOT 00BEM KOHJIEHCATa
3amMBaeTCs B CKBaXWHYy. [JyOWMHa YypoOBHS, OO KOTOPOTO HEOOXOAMMO MONHUTh KOHJAEHCAT,
paccumuThIBaeTCs M0 GopmyIie

Hlmm). = Heod. - (AHKDH(). - AH@od.)~ (5)

B npotuBHOM citydae cliemyeT MmepecYnTaTh MPEBHIIICHUE SKBUBAJICHTHOTO CTOI0a KOHIEH CaTa Hal
YCTBEM B JIaBJICHUE.

PesynbraTsl pacuetoB mpuBeneHsl B Tabmmie A.l. Co BpeMeHEM NpH AaJbHEUIIEM CHIDKCHUU
YPOBHEIl B 30HY IOJIOKUTENBHBIX TEMIIEPATYp KOJIUYECTBO CKBaXKHMH, B KOTOpBIE ClIAyeT A00aBIISTH
KOHJIEHCaT, OyJIeT COKpaIaThCsl.

Tabmuma A.1 — VYpenroiickoe HI'KM. Pacder oOvema KoHIEHcaTa, HEOOXOIUMOTO IS
MpEeNIOTBPAILEHUS] 3aMep3aHusl IUIACTOBOM BOJIbI B IE30OMETPUUYECKMX M  HarHeTaTeJIbHBIX
(mpocTanBaroNyX) CKBa)KUHAX

Cton6
Texymuit BOABLOT | 1y ppanenTHbI N
Nl N " ypoBenb |Temmeparypa ypognﬂ cToIIo s O6pem VYpoBenb
- - HICPBAT | kocn, | Ha ypOBHE, A KOHJIEHCATa, MM komnnencara KOHJICHCATa,
1/T| CKB. nepd., M Ty GiHs, oC TIIyOMHBI AHyy (Y = (JHKT, Vo Hooon
AHeot).’ M 53(1)3%4)(4_3 0,8 f‘/CM3) e
AHcot).»M
1] 56 | 1403-1430 337 -0,9 195 244 168 2,81 288
73
2 (2345 1690-1710 123 -0,8 480 600 168 5,76 3
89
3 |440ur| 1330-1340 362 -0,6 170 213 168 1,58 319
1470-1479 102
4 | 775 | 1404-1424 350 -1,2 180 225 219 5,87 305
73
516299 | 1568-1582 268 -1,1 260 325 245 10,89 203
73
6 | 805 [ 1397-1416 422 0 170 213 168 1,15 379
114
7| 806 | 1480-1490 176 -0,8 355 444 168 5,11 87
73
8 | 29ur | 1314-1339 380 -0,7 150 187 168 1,00 343
1353-1379 114
9 | 141 | 1252-1255 375 -0,8 155 194 168 1,86 336
89
10 127 | 1288-1308 190 -0,8 340 425 168 4,08 105
89
11] 110 | 1240-1250 285 -0,8 245 306 168 3,52 224
1260-1270 73
12 (1501 | 1475-1503 156 -0,7 405 506 168 2,73 55
114




IIpunoxenue b
(cnpaBo4HOE)

IIpumep pacuera yCTHEBOI0 AaBJIEHHS 15 ONpeaeJeHusi ONTHMAJIBHON IIIyOHHBI YCTAHOBKH
ra3iu@pTHOro KJjianana
(cm. 17.1 HacTOAIIETO CTAaHIAPTA)

[Iyctp ra3mudTHBI KnamaH ycraHoBieH Ha rayomHe 1500 M, ycTheBoe maBieHHe coctaBisieT 50
kre/cm’, moTHOCTH Ta3a 0,7. Toraa, caemys MyHKTHPHON auEMK pucyrKa b.1, monydaem mudpy 4,5
Kkrc/cM’. B 3TOM cilyuae faBieHue cTo6a ra3a COCTaBHT

4.5. 1500 =22,5 xre/em’, (1
300

a obIee naBIeHne y ra3mudTHOro Kianaxa 6yaer paBHo 50 + 22,5 = 72,5 kre/cm?.

s npeaBapUTEIbHON OIICHKH YCTHEBOIO JABJCHHS M pacxoja rasa MUCXOMAT W3 TOro, YTO B
CpeIHEM Ha MOABEM MPECHOM BobI ¢ r1yOuHbI 300 M YyCTheBOE NaBJICHUE JIOJIKHO ObITh HE MeHbIie 10
KI'C/CM?, @ PACXOJ1 ra3a Ha MOIBEM C 3TOH riyGuHbI | M° MPECHO# BOIBI COCTABIIAET 6 M.

Takum o0pa3zom, Jis MoJbeMa BOABI HAa MOBEPXHOCTh ¢ miyOmHBI 1500 M ycTheBOE IMaBiCHUE
JTIOJDKHO OBITH HE HIDKE

P = 10-29 _ 50 resen? ()
Y 300

Jns mogbema 1 M BOJBI ¢ TyOmHEI 1500 M pacxoj| ra3a COCTaBUT

1500 R

V.=6-——=30 3
. 300 M 3)
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IIpunoxenue B
(cnpaBo4HOE)

Ta6auna nmepeBoia BHECUCTEMHBIX €IUHUI B CUCTEMY cHu

HaumenoBanwne CumBon Brecncrempie Cucrema CU
€IMHHUIBI
[TpremucToCTh (1eOUT) CKBAKUHBI 0] 1 m’/cyT 1,157-10° m'/c
JaBnenue P 1 krc/em’ 9,81-10~ MIIa
Koaddunuent MIPUEMHCTOCTH q . M’ /cyT L1810 M/c
(TIpOTyKTHBHOCTH) ro/ont ) MIla
IIpoHunaeMocTb K 1 1 (mapcu) 107" m* (1 mxm?)
BsizkocTh u 1 cn3 (canTumnyas) 10° Ia-c
I'maponpoBoAHOCTD € (Ao 10° MKM’ M
cI3 ITa-c
KoaddunmeHT npe30mpoBOaHOCTH X 1 em’/c 10 mP/c
Koaddumment C)KHMAaeMOCTH, B 1 102 1
YIIPYrOeMKOCTH I “ Mlla
IInotHOCTH Y 1 /™ 10,3 kr/m’
Huametp d 1 Mk 10°m
Bubauorpadus

1. ®depepanbhbiii 3akoH ot 10.01.2002 Ne 7-03 "O6 oxpane okpyKaroiien cpesl'.

2. 3akoH P® ot 21.02.1992 Ne 2395-1 "O nenpax" (B pea. @3 ot 22.08.2004 Ne 122-D3).

3. Boansiii kogexc PO.

4. 3akon P® or 30.03.1999 Ne 52-®3 "O caHUTapHO-3MUAEMHUOJIOIHYECKOM OJIaronoIyYun
HacesreHus" (B pexn. @3 ot 22.08.2004 Ne 122-D3).

5. ®enepanbHbIil 3ak0H 0T 24.06.1998 Ne 89-@3 "OO6 oTxonax mpou3BoACTBa M NOTpedieHus" (B
pen. @3 ot 22.08.2004 Ne 122-D3).

6. "Meroamueckie yKazaHHUS IO pa3padOTKe HOPMATHUBOB IPENEIBHO IOMYyCTUMBIX BPEIHBIX
BO3/ICHCTBHH Ha IOA3EMHBIC BOJHBIC OOBEKTHI M IIPEAEIBHO AOIYCTUMBIX COPOCOB BPEIHBIX BEIIECTB B
no3eMHbIe BogHbIe 00BeKTH" (YTB. MIIP PD 29.12.1998).

7. "IIpaBuna oxpansl HeAp" (yTB. 'ocroprexnanzopom PO 06.06.2003 r. Ne 71).

8. CIT 11-101-95 Tlopsimox pa3pabOTKH, COTIACOBAHHWSA, YTBEPKACHHUS M COCTaB OOOCHOBaHHN
WHBECTHUIUH B CTPOUTENBCTBO MPEANPUATHH, 30aHUN U COOPY>KEHHUH.

9. "Uuctpykuust mo ohOPMIICHHIO TOPHBIX OTBOJOB JJisi IOJh30BAHUS HEApPAaMH B IIEISIX, HE
CBSI3aHHBIX C J00bIueil mone3Hbix uckonaembix" (yrB. MIIP P® wu Tocroprexnamzopom Pd
25.03.1999).

10. Bpemennble TpeOOBaHMS K COJEP)KaHMIO IIAKeTa MaTepualioB, IIPEJCTABISIEMBIX Ha
paccMoTpenre SKcnepTHoW pabouedt rpymmnsl MIIP Poccnm anst monmydeHust mpaBa IOJIb30BaHMS
HeJIpaMH ¢ 1eibio reojorundeckoro m3ydenus" (yr. MIIP PO ot 05.08.2002).

11. "BpemeHnple TpeOOBaHUS K CONEPKAHHWIO IIAKETa MAaTepHajoB, IPEICTABIAEMBIX Ha
paccMoTpeHne dKCIepTHOH pabouelt rpymmsl MITP Poccun mist BHECEHHUS M3MEHEHU U TOTIOTHCHUN B
YCIIOBHS JIMIIEH3UHU HA TpaBo mois30oBanus Hexpamu" (ytB. MIIP PO 05.08.2002).

12. "O®enepanbHblii Kinaccu(UKALMOHHBIA KaTajgor orxonoB" (yTB. mpukazom MIIP P® ot
02.12.2002 1. Ne 786 (B pea. nmpukaza MIIP P® ot 30.07.2003 Ne 663).

13. "Kpurepuu oTHECEHHsI OMACHBIX OTXOJIOB K KJIACCY OMACHOCTH I OKPY>KAIOLIEH MpUPOTHOM
cpenst” (yrB. mpukazom MIIP Poccun ot 15.06.2001).

14. Tlocranosnenue IIpaBurensctBa PP ot 16.06.2000 Ne 461 "O mpaBmiax pa3paboTKu H
YTBEPIK/IEHHUSI HOPMATHBOB 00pa30BaHMs OTXOJIOB U JIMMUTOB Ha MX pa3MelleHne".

15. "Meroauuecknue ykasaHusl 10 Pa3pabOTKe NPOEKTOB HOPMAaTHBOB OOpa30BaHMs OTXOJOB H
JTUMHATOB X pasmerneHns” (yTB. mpukazom MIIP P® ot 11.03.2002).

16. "Meroguueckue yka3zaHHWS MO JIMICH3MPOBAHWIO IIONB30BAHUS HEIpaMH s Ieneil, He
CBSI3aHHBIX ¢ H0OBIUei mone3HsIx nckonaeMsix" (ytB. MITP PD 1998).

17. "TlonoxeHue o mopsAaKe JTUICH3UPOBAHUS oNb30BaHms Heapamu' (y1B. MIIP P® 15.07.1992).

18. "Ilonoxenue 00 OLIEHKE BO3AECHCTBHS HaMEYaeMOll XO3AMCTBEHHONW M MHOM IESITEILHOCTH Ha



okpyxatoutyto cpeay"” (yrB. 'ockomakosnoruu PO 2000).

19. "lIlonoxxeHue 0 MOPSAKE OCYLIECTBJICHHUS TOCYJApCTBEHHOTO MOHHMTOPHHIA COCTOSHUSI HEJp
Poccuiickoit @eneparun” (yrB. MIIP P® ot 21.05.2001).

20. "TlonoxeHne O rocyIapcTBEHHOM MOHUTOPWHIE Teojlorndyeckoi cpensl PO" (yTB. mprkazom
Pockomuenpa ot 11.07.1994 Ne 117).

21. "TpebGoBaHuS K OpraHM3aldHd W TPOBEACHHUIO JIOKATHHOTO (OOBEKTHOTO) MOHHTOpPWHTA
TEOJOTMYECKON Ccpelbl Ha MOJUTOHAX IMOI3EMHOTI0 3aXOpOHEHUS XUAKUX 0TX0moB" (yTB. MIIP PO,
1998).

22. ITocranosienue [paBurenscrea PO ot 31.03.2003 Ne 177 "O6 opraHu3aiuu U OCyILECTBICHHH
TOCYZAAapCTBEHHOTO MOHHUTOPHHIA OKpY’Karomied cpeabl (TOCYAapCTBEHHOTO  3KOJIOTHYECKOTO
MOHHUTOPHHTA)".

23. Tlocranosnenue IIpaBurensctBa P® ot 14.03.1997 Ne 307 '"llonoxkeHue O BeaeHUH
rOCyJJapCTBEHHOTO MOHUTOPHHTA BOAHBIX OOBEKTOB".

24. "Tlocobme x CHwuIl 11-01-95 mo paspaboTke pasznena NpPOEKTHOH nokyMmMeHTanuu "OXpaHa
okpyxatonieit cpeast” (yTB. ['occtpoem PD 12.04.2000).

25. Hocranosnenue IlpaBurensctea PO ot 30.07.2004 Ne 400 "Ilonoxxenue o depepanbHO
ciy>x0e 1o HaZ30py B cepe MPHPOIOIONBE30BaHHA" .

26. ®enepanpHbiii 3aK0H 0T 28.07.2004 Ne 83-D3 "O murate 3a mMois30BaHAE BOJHBIMU OOBEKTaMH'.
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