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ABSTRACT

The object of the dissertation is to increase efficiency of impact
methods on the bases of dynamical analysis of layer and bottomhole zone.

The dissertation consists of the introduction, three chapters, general
conclusions, list of used literature and addenda.

Existing dynamical methods have been analyzed to study layer state.
Determination of the current state of the layer by usage of these methods.
One of the proposed methods is diagnostics of layer system state by analy-
sis of production distribution. Possibility of the usage of mathematical
methods in analysis of the determination of bottomhole zone state has been
discovered. It is possible to determine bottomhole zone without special re-
search, by "Coefficient of correlation”, according to production dynamics.
This helps to choose appropriate impact methods.

Determination of bottomhole zone by general skin-factor parameter
has been shown by studing the factors influencing productions.

One of the main issues is to increase efficiency of acid development
of bottomhole zone. Planning of acid development by new method (Pa-
kalloni) and new method of foamy development has been offered in the
dissertation.

Foamy acid development has been applied in 3 well in "Ab-
sheronneft" oil and gas production department and 129 t additional oil is
produced during 3 month and expected annual economic benefit was 415,5
min manats.
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OBUIASI XAPAKTEPUCTHKA PABOTBI

AKTYalbHOCTDb TEMBI

Kak wu3BecTHO, pa3BUTHE 3KOHOMHMKM  A3sepOaii/DKaHCKOH
Pecny6nukn TecHO cBSi3aHO ¢ pa3BUTHEM HedTAHOW M rasoBoH
NPOMBILIIEHHOCTH. B CBA3M ¢ 3THM crabunuzauus M YBEJIHYCHUE
7066141 HeTH M ra3a MIMEET BAXHOE 3HaYCHHeE.

H3BecTHO, YTO MpH 3KCIUTyaTauuyd HeQTAHBIX CKBaXHH NPOHCXO-
IUT yMeHblleHHe aeOuTa. YMenblieHne neéuta, o6bI4HO XapaKTepu3y-
10T CKMH — 3¢¢eKTOM, CBA3bIBAA €r0 C YMEHbIIEHHEM MPOHHLIAEMOCTH
(zarpsasHenuem) npu3aboiHoit 30HbI. [Ipu 3TOM HasHawalOT Meponpus-
THA [0 BOCCTAHOBNEHHIO NMPOHULAEMOCTH, KOTOPBIE 3a4acTyIO HE AatloT
addekTa. 3TO CBA3AHO C TEM, YTO CHHIKEHHE eOHTa CKBOXXMH MPOHCXO-
AMT M 1O J[APYTdM TMpPHYHHAM, B YACTHOCTH HH3KOH CTENEHH
nepdopaumu, BBICOKOM  CTeneHu MCKpPHBIIEHUS CKBaXXHH,
HEOAHOPOAHOCTH MJIaCTa, MHOro)a3HOCTH M HENMHHEHHOCTH NMOTOKA.

BMecTe ¢ TeM, IMarHoCTMPOBaHUE COCTOSHHSA MM1aCTOBOH CHCTEMBI
ABJISETCA OAHON M3 BaKHEMIIHX 3afa4 HedrenoObun. Toneko npu Ha-
JMYUM JaHHBIX 00 M3MEHEHHHM COCTOSHHA CHCTEMbI MOXKHO CBOEBpe-
MEHHO MPHUHSATh PELICHHE MO PEryJIMPOBAHHIO TEXHOJIOTHYECKUX Mpo-
LIECCOB U CHU3UTh CPOK pa3paboTKu MECTOPOX/ICHHMS, YTO BECBMa BaX-
HO B YCJIOBHAX MOPCKOH HedTeraszono0sruu.

Taxoxe 60nbLIOE 3HAUEHHE MMEET TLTAHHPOBAHUE MEPONPHATHH 1O
BO3/ICHCTBHIO Ha NpH3aboHHYI0 30HY M MoBblLIeHHE 3PPEKTHBHOCTH
CYLUECTBYIOILMX cIOc0o60B ee 06paboTKH.

B nucceprannonHoit pabote paccMOTpeHbl yKa3aHHBIE aKTyallb-
Hbi€ BOMPOCH W MPEUIOKEHBl MEPONPHUATHS MO IOBLILEHHIO dddek-
TUBHOCTH METOIOB BO3JCHCTBUA Ha IJIacT U MpU3aboiiHyIO 30HY CKBa-
XKMH NpH pa3paboTke MOPCKHX HEQTAHBIX MECTOPOXIEHHUIA.

Lean pa6oTnl

[ToebllieHHEe 3DPEKTHBHOCTH METONOB BO3AEHCTBHA Ha OCHOBE
AMHAMHYECKOrO aHaIM3a COCTOAHMA fulacTa M npu3aboHHON 30HLI
CKBa)XHH NpH pa3paboTKke MOPCKHX HEDTAHBIX MECTOPOXACHUH.

OcHoBHEIE 32129H HCCNEAOBAHUS:

1.AHanM3 cOCTOSHMS IUIacTa W NpH3abOHHOH 30HbI CKBAXHH Ha
OCHOBE AHMHAMHYECKOro aHaliM3a nokasatened pa3paGoTKH 0GBLEKTOB
MOPCKHX He(TAHBIX MECTOPOIKACHHH.

2.M3yyeHue COCTOAHMA IUIACTOBOM CHCTEMBI Ha OCHOBE aHalW3a
M3MEHEHMUA pacnpeneeHusa JeOUTOB MO CKBAKHHAM.
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3.M3yuenne $pakTopoB BIUAIOLIMX Ha NPOM3BOJUTEILHOCTD CKBaXHH
¥ pa3zpaboTka HOBOIO METO/a OLEHKH COCTOAHHS NPH3aBGONHOM 30HbI.

4. Anamu3 > ¢EeKTUBHOCTH KHUCIOTHBIX 00pabOTOK CKBaXHH M
pa3paGoTKa HOBOro METO/a UX IIAHMPOBAHMS.

5.AHaNN3 NEHOKUCNOTHHIX 00paboTOK CKBaXKHMH C LIENBIO MOBBIILE-
HHS WX 3G PEKTUBHOCTH.

MeTo/bl pellleHHs NOCTABJEHHbIX 321a%

INocraBneHHble  3aJayd  pelLAIUCe  NyTeM  NPHUMEHEHHS
COBPEMEHHBIX METOJI0B MaTeMaTHYeCKOH CTaTUCTHKY,
3KCIEPUMEHTAJILHBIX H IPOMBIC/IOBBIX HCCJIEJOBAHHUM.

Hayunas HOBH3HA

1.IlpepnokeH MeTON NOUarHOCTUPOBaHMA COCTOSHMA ILIaCTOBOH
CUCTEMBI HAa OCHOBE aHallM3a M3MEHEHWs pacnpefeneHvs Je6MTOB Mo
CKBa)XKMHaM.

2.JIns  OUEHKM COCTOSHMA TNpH3abOHHOH 30HBI  CKBaXKHHBI
NpeIoKEHO UCMONb30BaTh OOWMKH CKMH — (akTop, MO3BOAIOLLIHUIA
BLIABUTH NPUYMHBI CHWOKEHWA fHebUTa CKBOXMH M BbIOpaTh
MEPOTPHATHA 10 €r0 BOCCTAHOBIEHHIO.

3.Pa3pabotan MeToj mIaHMpPOBaHMA KHMCIOTHOHW o0O6paboTkn B
rOPU30OHTANIbHBIX CKBAJKHHAX.

4.Pa3paboTaH HOBbIH cIOCO0 NEHOKMCIOTHONK 0OpabOTKH CKBaXHUH.

IIpaxTHyeckas UEHHOCTh H Pean3aiiis pe3yJabTATOB paGoThl

[MpemnoxkeHnble  cnoco6bl  JMarHOCTUPOBAHUS  COCTOAHMSA
MUIaCTOBOM CHMCTEMBI Ha OCHOBE AaHANW3a W3MEHEHHs paclpeAcieHHs
JeOMTOB MO CKBaXWMHAM, OLEHKH COCTOAHWS TpU3abOWHONH 30HBI
CKBaOXUH IO oOmeMy CkuH — (aKkTopy, NJIAHHPOBAaHUE KHUCJIOTHOM
06paboTKH B TOPH3OHTANBHBIX CKBaXHHAX TO3BOJAIOT 3HAYUTENBHO
MOBBICUTh  3(QPEKTHBHOCTE KOHTPOJIA M  YNpaBA€HUs TMpouecca
pa3paboTKH MOPCKHMX HEQPTAHBIX MECTOPOXIECHHIA, B CBA3H C 4YeM
PEKOMEHAYETCS MX LIMPOKOE BHEAPEHHE B POMBICIIOBOM NMpPaKTHKE.

Bueapenne npennoxeHHoro crnocoba NEHOKUCIOTHOH o6paboTku
Ha 3-x cxaxxiHax HIJY “A6weponHedTs” NpyBENno K 3HAYHTEILHOMY
YBEJIMUYEHHUIO JeOnTa HeTU Nociie NpoBeICHMA MEPOTIPUATHA. B Teuenun
nepsoro ksaptana 2005 rona, nononHUTENbHO 106bITO 129 TOH HedTH, a
OXHJaeMblii 5SKOHOMUUECKHH addexT coctaBun 415,5 MnH. MaHar.

Anpobauns pa6oTbl

OCHOBHbIE NONIOXEHMS AMCCEPTALIMOHHON paboThl AOJIOKEHBI Ha:

-Hay4HO-npaKkTuyeckol  KondepeHunn  “Xazorneftqazyataq-
2004”, baky, 24-26 oxta0ps 2004;
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-1-ii MexayHapoaHoi HayuHoW koHdepeHUUH “‘CoBpeMeHHbIE
npobnembt HedTeoTnaun rmactos”: “Hedreornaua-2003”, r. Mocksa
PI'Y HedTH u rasa um. ['ybxuna, 19-23 man 2003;

-4-0M MeXAyHapoaHOM 3HepreTuueckoM ¢opyme “I'a3 W HedThb
CHI™, Slnra, 13-18 ceutabps 2004;

-MexyHapoAHOH KoHepeHuuH “DyHIamMeHTaNbHBIE NpOOAEMbL
pa3paboTKu HedTerasoBbix MECTOPOXKAECHHH, no6b14H H
TPaHCIIOPTHPOBKHA YIJIEBOJOPOAHOTO Chipba”, MockBa, 24-26 Hoa0ps
2004;

-2-i MEXIyHapoaHOMH [IPUKTHYECKOH KoHepeHUHH
“MexanunsupoBandas  Jo0biya”, Mocksa, 24-25 mapta 2005.

O06beM H cTPYKTYpPa paboThbi

MuccepraumonHas paboTta COCTOMT M3 BBEIEHMA, TpeX [JIaB,
BBIBOJIOB, CIHCKA HCMOJIL30BaHHOHN MHTEpaTyphl H NpHaoKeHus. O6Lmi
obveM paboTel 6€3 yyera pUCYHKOB, TabiMl, CIUCKAa JHTEpPATypbl H
npuioxeHus coctaBnseT 100 crpaHUL] MaIIHHOMNACHOTO TEKCTA.

Ilyonankaunu

[lo pe3ynbTaTam BBINONHEHHBIX HCCeNOBaHKMHA ony6aukosaHo 10
Hay4HbIX paboT.

KPATKOE COIEPXXAHHUE PABOTBI

Bo BBegeHHH NOKa3aHa aKTyaNbHOCTH TEMbl AUCCEPTALMHU, chOp-
MYJIHPOBAHBI LIEJIM M 33]Ja44 UCCIEIOBAHUI, OTMEYEHA Hay4Has M Npak-
THYeCKas 3HaYUMOCTh paboThI.

B nepBoii riaase pacCMOTPEHBI BOMPOCH! MOBBILIEHNAS 3G deKTHB-
HOCTU METOJOB BO3AEHCTBMA Ha MJIACT ¥ NpuU3aboONHYIO 30HY CKBaXKHH
Ha MOPCKHMX HEQTSHBIX MECTOPOXICHUAX JHHAMHYECKHM aHAJIH30M HX
COCTOSHHSA.

Kak u3BecTHO, COCTOSHUE I1aCTa M npu3aboiiHOM 30HEI H3yUaeTCs
NMPUMCHEHHEM ypaBHEHMS MaTepHalbHOro OanaHca, pa3UYHBIX TMAPO-
JUHAMHYECKMX U MaTeMaTUKO-CTaTUCTHYECKHX Mozenei. IIpu atom He-
06X0IMMO UMETb JaHHBIE UCCIIENOBAHUA CKBAXHH, PE3y/bTaThl aHAIN3a
NNacTOBBIX XUAKOCTEN MPH pa3INYHBIX JABICHUAX H TEMIIEpATYpeE, YTo
TpebyeT GonblINX 3aTpaT BPEMEHH H CpeACcTB 0COOEHHO nmpH pa3paborT-
K€ MOPCKHX HeTAHBIX MECTOPOXACHUH.

Bmecre ¢ TeM, AMarHoCcTHpoBaHHE COCTOAHHUA MIaCTOBON CHCTEMbI
ABNAETCA OQHOM M3 BaxkHelmux 3aga4 Hedrenoberiu. TosbKO Mpu Ha-
JWYHH NaHHBIX 00 M3MEHEHMH COCTOAHHA CHCTEMBbl MOXKHO CBOEBpe-
MEHHO MPHHATbL PELICHHUE NO PEryJHUPOBAHHIO TEXHOJOTHYECKHX IpO-




6

LIECCOB M CHU3UTH CPOK pa3paboTKu MECTOPOXIAEHMS, YTO BEChMA BaXx -
HO B YCJIOBMAX MOpPCKOW HedrerazogoObuu , rae Cpok pa3paboTKH or-
paHH4eH CPOKOM Cay»Obl rMOPOTEXHHYECKUX coopyxeHuit. OmHako
CJIO’KHOCTBb AMAarHOCTHPOBaHMA MpoLeccoB HedTerazoao6bluu 3aKioua-
eTCs B OPaHHYEHHOCTH reoNoro-npoMeicnoBoit uHpopmauu. [Tostomy
MCIOJIb30BAHUE KOCBEHHBIX METO/IOB aHAIH3a IeoJIOro-NpoMbICIOBON
HHGOPMALMH NMPUHHMAET NEPBOCTENEHHOE 3HAYEHHE W ABJIAETCH OCHO-
BOI AMarHOCTUPOBaHHS COCTOAHHUA IIACTOBOH CHCTEMBI.

B cBa3u ¢ 3TUM, Bce Gonbliee BHUMAHUE YAETIAETCS NMPUMEHEHHIO
JMHAMHUYECKOro aHajiM3a COCTOAHMUA MIACTOBBIX CHCTEM, pa3paboTaHHO-
ro akagemMukoM A.X.Mup3ampkaH3age ¥ €ro UIKOJIOH, MO3BOJIAIOMIErO
ocyIEeCTBIATh 3P PEKTHBHBIA KOHTPOJb H YNpaBieHHE MPOLECCOM pa3-
paGOTKH MECTOPOXKIACHHH.

B nepeoM naparpade naercd aHajM3 CYLUECTBYIOLUUX METOLOB
JMHAMHUYECKOrO aHatH3a pa3paboTKH MECTOPOXKACHHH.

Bo BropoM naparpade naHHOM riaBbl M3JOXKEHBl PE3yJbTaThl JU-
HaMH4YECKOTO aHalM3a COCTOSHUA pa3paboTkd MecTopoxicHus «I'o-
HELIN» M3BECTHHIMH MeToAaMH. [lpeacTaBnens! pe3ynbTaTel NpUMEHe-
Hus MeTtoda KonmoropoBa, 3BOJIIOLHOHHOTO MOJEIUPOBAaHUA U 3BOJIIO-
LUMH «MOJABHXKHOM BOABI» (MOOUIBHOM BOJEL).

MeTtoa Konmoroposa rnpuMeHeH 11 ONpejeieHus 3TanoB pa3spa-
6otku Ceuthl «IlepepriBan MectopoxaeHus «[toHeuuin». BeiasneHo 3
nepuoaa pa3paboTKu, XapaKTEpH3YHOLIMXCSA, COOTBETCTBEHHO, OKOHUa-
HHeM Oe3BOAHOro MepHoza, Ha4aloM HMHTEHCHBHOIO HarHETaHWs BOJIbI
B IL1aCT, crabuimn3sauueit 1o6s14u HedTH.

MeTomoM 3BOMIOLIMOHHOTO MOAEIHPOBAHUA MPOM3BEJCHA OLEHKa
U3BJIEKAaEMOro 3alaca, KoTopblii coctaBun, 140 MaH. ToHH no Cute
«[lepepbiBa», YTO CBUAETENLCTBYET O HaNM4YUM OONBUIMX BO3MOXHO-
CTeil Mo YBENNYEHHIO TeKYLLEeH N06BIYM HEPTH.

O¢dexTUBHOCTL BOAHOrO BO3AEHCTBHA HAa 3aJIeXKH OLIEHEHa no
METOLY 3BOJIIOLUHMH «MOABKKHOMK Boabl». [loKa3zaHo, YTO BBHAY HU3KOTO
ofbeMa HarHeTaeMol BOJbl, OCJOXHAETCS NPOLIECC BBITECHEHHA HEPTH
M3 MaJio NPOHULIAEMBIX NPOILIACTKOB.

B TpetbeM maparpade mpemioeH HOBBIH croco6 JHarHoCTHUpo-
BaHUS COCTOSHUA IUIaCTOBOH CHCTEMBI Ha OCHOBE aHajlW3a W3MEHEHHA
pacnpefieneHus ne6UTOB N0 CKBa)XHHAM.

C uesbio M3y4YeHNs BO3MOXKHOCTH HCITOJIb30BaHHA HOBLIX METO/IOB
JUarHOCTUPOBAHUA TEKYILEro COCTOSHHMS MAacTOBOM cHCTeMbl Obiia
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npoaHanu3upoBaHa pa3paborka Ceutel «IlepepbiBa» MecTOPOXKIAECHHUA
«I'rovewnn» ¢ 1985 no 1999 roast.

[No n3BecTHOI MeToAKKE OBLIO PACCUUTAHO U3MEHEHHE IHTPOIHH
no AuHamuke JOObIUH He(dTH, MO3BOJSAIOILEE ONPEAC/IUTE CTENEHD YNO-
PAIOYEHHOCTH mnpouecca pa3paborku. M3 nvHaMHKM 3HTPONMM  BbLIAB-
neHsl 3 nepuoaa: ¢ 1985-1992 rr. uaet pocT 3HTpONMM K3-3a HapacTa-
HHUSA ro10BOii 100bIYM HedTH NO 3aexH, ¢ 1992-1994 rr. 3HaueHHe 3H-
TPONMH cTabUIU3HpyeTcs BBUIY cTabunu3auuy oObYM HEGTH HA nu-
KOoBOH OTMETKE U ¢ 1994 r. NpPOHMCXOAUT YMEHbIUECHHE SHTPOIHUH, YTO
CBUJETENBCTBYET O TOM, YTO B pacCMaTpUBAEMblii NMEPHOA BPEMEHH
npouecc HereAoObIYH ABAAECTCA YNOPAAOYEHHBIM. TakuM 06pazoM, no
UCIMOJIb3YEMOMY METOAY CMEHa TCHACHLMH Ppa3sBUTHA TPOMUCXOIMT B
1992 r. (MakCHMYM 3HTpPOMMHM), XOTA 3aBOJHEHME ObLIO0 HayaTo B
1988r. ¥ B TOM ke rofy npou3oLUIO pa3ra3upoBaHHE LIEHTPaIbHOH Yac-
TH 3anexu. HerouHoe onpeaeneHne TOYKH nNepexoaa, OUEBHIHO, CBS-
32HO C HEYYETOM paclpefie/ieHusl AeOUTOB CKBXKHH MO MPOAYKTHBHOH
TJTouIa M.

C uenblo IMKBH/ALMY YKA3aHHOTO HeJocTaTka ObuiH paspabora-
Hbl METOJbI, OCHOBAHHBIC HAa y4eTe pacrpelefcHUsi NeOMTOB CKBAKHH
M0 MJIOLA/N 3AEHKH.

MeTtoa, OCHOBaHHbIA Ha aHaiM3e KapThl paBHbIX AOUTOB ocyue-
CTBIAETCA B CIEAyloLlel mocienoBaTenbHOCTH. 1o BceM CKBaXXMHaM
cobupaloTcs KOOpAMHATHI MECTONONIOXKEHHA W AeOHThI. [Ipou3BoauTcs
HOPMHUpPOBaHUe NeOMTOB CKBaXHH. CTPOMTCA KapTa paBHbIX NeOUTOB
HedpTH. Omnpegensercsd IUIOW@AL YYacCTKOB, OrPaHHYEHHBIX JHMHHAMU
paBHBIX J€OUTOM M 3HTpONHA no GopMyne:

-filW,-Long,-
Log:N
rae: N — yucno obnacreii ¢ paBHbIM 1eGUTOM
Wi - BepOATHOCTH NOMAJAHHUA B 3Ty 06/1acTh.

Ha ocHoBe pe3ynbTaToB mojacyera SHTPONUM MO JaHHOH METOAMKE
BbLAENAOTCSA TpH nepuona: 1985-1989 rr.—poct 3uTponuu, 1989-1994
rr.—crabunu3auus u 1994-1999 rr.—napexue.

Kak u3BecTHO, B HanMEHEE YNOPAIOYEHHON CHCTEME BCE €€ CO-
CTOSIHMA PaBHOBEPOATHBI. [IpM 3TOM 3HTPONMHSA AOCTHIaeT CBOEro Max-
CHMAJILHOTO 3HAYEHHUS.

[TpUMEHHTENBHO K PaCCMOTPEHHOMY CITy4al0 paBHOBEPOATHOE CO-
CTOSTHHE - 3TO KOrJa IUI01aqH y4acTKOB, 06pa3yeMbIX TMHHUAMH PaBHbIX
AeOMTOB, OTHOCHTENBHO paBHbl. B nepuoa 1989-1994 rr. umeer mMecto
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MMEHHO TaKOe COCTOSHHE CHCTEMbI. YCTAaHOB/IEHO, 4TO 3TOMY MEPHOLY
COOTBETCTBYET CTaOWIM3aUMA HTPOIMHMM NpU ee HaubonbleM 3Haue-
Hun. [lepuoa pocta 3HTponuu (1985-1989r.r.), xapakrepusyercs 3Bo-
MOUMER CHCTEMBI OT COCTOSHUA C JOMMHHPOBaZHMEM IUIOLIAAH OAHOro
y4acTKa ¢ OTHOCHTENBHO BBICOKMM 3HaueHHeM neGuta HedTu K paBHO-
BEPOATHOMY COCTOAHMIO. [lepuon cHuxeHus snTponuu (1994-1999r.r.)
XapaKTepU3yeTcs 3BOJIOLMEN N1acTOBOH CHCTEMbl OT PaBHOBCPOATHOTO
COCTOSIHHA K COCTOSHMIO C JOMHHHPOBAHUEM IUIOIAAM OJHOrO Y4acTka
C OTHOCHTEJIbHO HU3KMM 3HaYeHHEM JeOuTa.

Taxum o6pa3om, B pe3ynbTaTe y4era pacnpeneneHus nebura Hed-
TH MO IJIOLIAAH 3a/1€XXH TOYHEE BBIAENAIOTCA NEpHOABI pa3paboTKH 3a-
nexu. Cineqyer OTMETHTb, HYTO C MOMOILUBIO JAHHOTO METONA MOXHO
HCCIIENOBaTh Y4acTKU (6JI0KM) 3anexH B OTAENbHOCTH H BBISBHTb TE
MJIOWAAHM, IO KOTOPLIM pa3paboTka HAET HE MO HAWIyYILEMY CLEHAPHIO.
AHaJIU3 MOXET NMPOBOAUTLCA HE TONBKO MO Ae6MTaM, HO M MO APYTrHM
noKasareyisiM, Hanpumep, KodpduuUeHTy IpeHUPYEMOCTH, 0OBOAHEH-
HOCTH U T.J.

Jns Toro, 4yroObl HMETH BO3MOXKHOCTh aHAJIH3HPOBATh H3IMEHEHHE
NMOBEPXHOCTH pacrpeleacHus ne6UToB HedTH MO CKBaXXKMHAM B pa3Hbie
nepvoAs! pa3paboTKH MPOM3BOAUTCA HOPMHPOBAHUE KOOPAHHAT pacrno-
noxeHns ckBaxuH (X,Y) u aeburtos (Z). C noMousio pazpaboTaHHOro
nakera MporpaMM pPacCUMTHIBAIOTCS [UIOLIAJH MOBEPXHOCTH pacrpeje-
NeHUs NeOUTOB HETH MO CKBAXKUHAM.

Beu1a noctpoeHa 0611as no3uTUBHAA NOBEPXHOCTb pacrpese/ieHus
1eGHTOB He(pTH MO CKBaXKMHAM, TpEACTaBAAOMmAn coOOH «XONIMHCTHIM
penbed» C «XOMMaMH» B MECTaX PacroJIOXKEHUS CKBAXKHH M BBHICOTOM,
COOTBETCTBYIOLIEH 3HAUYEHUIO HOpPMHpOBaHHOro aebuta. O6was mio-
wags no3utuBHoW nosepxHoctd (OIMIII) mpexncraBnser coboit mno-
aab MOBEPXHOCTH «XonMoBy». M3yuenne uamenenns OINIIIL, xapakre-
pU3yIolleii HEOOHOPOAHOCT TPEXMEPHOM  CHCTEMBI, 3aCIy)XHBaeT
BHUMAaHHA.

Veenuyenne OIIIII B nepsbiii neproa (1985-1988), GezycnosHo,
CBA3AHO C PE3KMM POCTOM KOJIMYECTBA AOOBIBAIOIMX CKBAXKHH.

3Ha4YMTENBHOE CHMXXEHHME pOCTa M 4HacTH4Has cTaGuin3anus
OIIIIT Bo BropoMm nepuoae (1989-1995) cea3aHa co cHHKeHHEM TeMmma
BBOJa HOBBIX CKBXMH U OTHOCHTENIbHOM cTabunu3auueit HOpMHpPOBaH-
HOro fednra 3anexu.

Crabunusauua OIIIMHI na 6onee HH3KOM YpPOBHE B TPETbEM ne-
puoze (1996-1999), npu npakTH4ECKH HEM3MEHHOM KOJIMYECTBE CKBa-
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XUH, O6€3yCNOBHO, CBfi3aHa C YMEHBIICHUEM HEOAHOPOJAHOCTH pachnpe-
neneHust neéuta HedTH MO CKBAXUHAM, MPHUBOAALIMM K YMEHBILIEHHIO
OINIL.

OINITII siBnsieTc OAHUM M3 MOKa3aTesel, XapaKTepu3yoluX 3¢-
(eKTHBHOCTb pa3paboTku mecTopoxxaeHus. HepaBHomepHOCTh oTOOpa
He(TH NO CKBOKMHAM MPHUBOAWT K BbICOKMM 3HaueHusam OIIIII, npu
3TOM K HEOHOPOAHOCTH IUIACTa MO MPOHULAEMOCTH, MIOPHCTOCTH, HED-
TEHACBHILIEHHOCTH U T.[. 100aBNAETCA HEOAHOPOAHOCTH MO APEHUPOBa-
HMIO, YTO YCJIOXKHSET pa3paboTky HedrsaHOM 3anexu. OgHako ciaenyet
OTMETHUTh, YTO KpoMe oTOopa HedTH no cksaxuHam Ha OIIIII BaunstoT
KOJIMYECTBO M PACIONIOKEHUE CKBAXUH. UTOOH! BLIABMTE CTENEHb BINA-
HHsl HEPABHOMEPHOCTH 0TO0poB HedTh mo ckBaxuHaM Ha OIIIIIT 6bina
paccMOTpeHa yAenbHas Iuiomans no3utuBHo#M moBepxHoctu (YIIIIIT),
NO3BOJISIOLIAA UCIJIIOYHTD BJIMSHME YHCNA CKBAXKHH, BBOJHMBLIX B 3KC-
TUTyaTaLHio.

Uccnenosanue usmenenus YIIIIIL, onpeaensemoii nytem nene-
HHS TUIOLIAAM MO3UTUBHOM MOBEPXHOCTH HA YUCIO CKBaXHUH, BO Bpe-
MeHH. BbiiensAroTcs TpU nepuoja, COOTBETCTBYIOIUIME paHee onpene-
JIEHHBIM, 4TO MO3BONAET HCMOIB30BATh 3TOT NapaMETP NPH IHArHOCTH-
POBaHHMH IUIACTOBOM CHCTEMBI.

Cneayer oTMeTHTB, 4TO npn paccMoTpeHud YIIIIIT ocHOBHBIMU
¢dbaxTopaMH, BIUSIOIUMMH Ha Hee, ABIAIOTCA YpOBeHb 0TOOpa HedTH M
pacrnonoxeHue ckBaXuH. BaudHvem ykasaHHbix $HakTOpOB XapaKTepH-
3yeTcsl nepebiii nepuoj paspabotku. Bo BropoM nepuoze BinsHue pac-
TMOJIOKEHUA CKBAXKHH, MO BCeil BEPOATHOCTH, YMEHBIIAECTCH, T.K. yxe
npobypeH OCHOBHOW QOHA ckBaxuH M ctabunusauua YIIIIT obycnoe-
JeHa OTHOCHTENbHOH cTabunm3aumed ot6opa HedTH no 3aiexu. B
TpeTbeM nepuone Habnonaercs crabunuzaums YIIII Ha 6onee HU3KOM
ypoBHE, 00yClOBIE€HHAas JAOMMHHPOBAaHUEM CKBAXKUH C OTHOCUTENBHO
HHU3KHM eOMTOM H3-32 MEIUIEHHOIO CHHXEHHUA 00beMa 3aKauk BOJBI B
MJIACT M pa3’ra3sMpOBaHHA IOJKHOH 4aCTH 3aJIEKH.

HccnenoBanne n3MeHEHH IUIOIANN NMO3HTHBHOA NMOBEPXHOCTH B
3aBUCHMOCTH OT pacnpefeeHns Ae0HTa CKBaXKMH MO 3aJIeXH MpH MO-
CTOSSHHOM HOPMHMPOBAaHHOM JcOMTE 3aj€XH MOKasaj, 4YTO 3TOT Napa-
METDP CHJBHO BIIMSAET Ha IUIOUIa/lb MO3UTHBHON MMOBEPXHOCTH, T.€. BCE
3TO JIMIIHMIA pa3 A0Ka3bBaE€T BO3MOXXHOCTB IO MO3HTHBHON Mo-
BEPXHOCTH XapaKTepu30BaTb HEOAHOPONHOCTH [JaCTOBOH CHCTEMBI.
OueHOYHbIE pacyeThl NMOKAa3aJiM, YTO MMHMMaIbHAA IUIOLA]b NO3UTHB-
HO# MOBEPXHOCTH AOCTHraeTcs NPH paBHOM AeOUTE CKBaXHH.
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MunumaneHas niomaak MO3MTUBHOW MnosepxHocTH (MIIIIIT)
npenctasniseT coboH muomans NOSUTUBHON MOBEPXHOCTH, NPH KOTOPOM
BCE 1eOUTHI CKBaXXUH 3a/1C)KH OIMHAKOBbI U PaBHbI CPEAHEMY HOPMHPO-
BaHHOMY JeOHUTY NO CKBaXHHE MO HCCIEAYEMOMY roay, T.€. OTHOLle-
HMIO CYMHPOBAaHHBIX HOPMHPOBaHHBIX JEOMTOB CKBAXWH 3aJI€KH HC-
CNIEAYEMOro rojia K KOJIMYECTBY CKBaXXMH Ha Hccaeayemslii rog . C ue-
JBIO U3YUYEHHMs XapaKTepa WU3MEHEHHd MHUHHMaILHOH NMO3MUTHBHOW MO~
mwagy 6pina paccuMTaHa IOy NO3UTHBHON NOBEPXHOCTH, NMpPH paB-
HOM pacnpeefeHHH aeburta Mo CKBaXMHaM, Mo rogaM. B kauectse
paBHOro AebMTa Ul KaxJaoro roga Gpanoch 3Ha4YEHHE CPEIHEr0 HOp-
MHMPOBaHHOrO IcOHTa MO CKBAXXUHE, MO HCCIEAYEMOMY TOAY.

Hccnenosanne n3mMeHeHUAs MMHHMaNBHON MUIOILAAX NO3UTHBHON
MOBEPXHOCTH TMOKa3ajio, YTO OHa sBngercs Oonee cTabunbHOM Besm-
YHHOH M MaJio NoJABEpKEHa MENKUM U3MEHEHHAM CHCTEMBI. BrigBneHo,
yro MIIIII, no3Bosstonas HCKIIOYHTE BAMSIHHE HEOJHOPOJHOCTH pac-
npexeneHus AeOUTOB He(TH, YETKO BHIACAAET TPaHHLbl paHee onpejae-
JIeHHBIX NMepuoJoB. CneayeTr OTMETUTb, YTO CYMMAapHOE BIIMAHHUE KOJU-
YECTBa M PAacClONOKEHUE CKBaXMH B KaXAOM NEpPUOJE OJMHAKOBO, a
poct 3naueHus MIIIT o6ycnoenex poctoM GOHAA CKBOXKHH.

C uenbro U3yHeHus BIUAHUA PACTIONOXEHHA CKBAXHH Ha MIOMWAAbL
NO3UTHUBHON NOBEPXHOCTH OBUIO H3YUYE€HO MOBEAECHHE YAENbHOH MMHH-
MaJIbHOM rutowaaM mo3utuBHOW noeepxHoctH (YMIIIIT). YcraHosae-
HO, YTO CYLUECTBEHHYIO POJib 3TOT (GAKTOpP UIPaeT TOJLKO B MEPBOM Ie-
puoze. CrnefyeT Takxe OTMETHTh, YTO pa3OHMEHHe Ha JBa MepUoJa, T.€.
1985-1989rr. 1 1990-1999 rr. C 1990 roana 3nauenne YMIIIII ctabu-
NHU3UpYyeTCH, T.€. B LIEJIOM 3a€Xb 0XBa4eHa pa3paboTKOH.

Taxum o6pazoM, aHaIU3 N3MEHEHUS MOBEPXHOCTH pacnpeaencHus
HOPMHPOBaHHBIX AEOMTOB MO CKBAXHHAM, Hecylliero B cebe MHOroob-
pasHyt0 MHPOPMALMIO, MO3BOJAET ONPEAEIHTh 3¢ deKTUBHOCTL Mpoliecca
HedTenoObIuM, nepHoss! paspaboTKM 3anexM U (aKTopbl, JOMHHHPYIO-
IMEe Ha KaX/JIOM JTane pa3paboTKH, M CBOEBPEMEHHOTO HW3MEHEHHA
CTpaTeruy pa3paboTKu B YCIOBHAX HEJOCTATOUHON NH(OPMaLIUH.

Bropas rnasa paGoTel MOCBALIEHA BONPOCaM MNOBBIICHHUSA 3¢-
(pEeKTUBHOCTH METOJIOB BO3AEHCTBUS Ha NMpU3abOiHYIO 30HY Ha OCHOBE
3¢ $EeKTUBHOrO MJIaHKUPOBAHUA MEPONPHATHIA.

Kak u3BecTHO, mpu U3YyYEeHHH COCTOSAHMA NpU3abOHHON 30HBI, B
OCHOBHOM, UCITOJIL3YIOT HHXKECEAYIOLME MOAXO/bI:

aHaM3 Kod¢d¢HLMEHTa T'MIPOAHHAMMYECKOTO COBEPILEHCTBA
CKBa)KUHBI (Q);
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- @aHaIH3 JAHHBIX MO UCCIEJOBAHHIO CKBAXWH TIPU HEYCTAHOBMB-
wemcs pexxuMe GuabTpauuy.

B nepBoM cayuae, ecam ¢=1, TO nMpoHHI@EMOCTb MPH3AOOHHOH
30HbI M MJIacTa paBHbl B cocTosinue [13C NpUHKMMaIOT HEM3MEHHBIM, ec-
a1 @<1, TO NMPUHHMAETCH, YTO MMPOHULEAEMOCTH B Npu3aboiiHoi 30He
ymenblieHa u I13C 3arps3xena, ecid ¢>1, To npyuHMMaeTcs, 4To Mpo-
HHULIAEMOCTDb NpU3a6oiiHO# 30HbI yBeNHYEHA.

Bo BTropoMm cnyuae oueHka coctosaud [13C ocywectsnsercs my-
TeM 00pabOTKK KPUBBIX BOCCTAHOBJIEHHS AABJIEHUA, 10 KOTOPbIM Ofpe-
JeNAeTCA CKUH-(AKTOp, TPAKTyeMblii KaK XapaKTepHCTHKa 3arps3HeH-
HOCTH NpH3a060HHOM 30HBI.

Kak BuaHO, yKa3aHHbIE METOJbl XapaKTEpH3YIOT COCTOSIHHE TpPH-
3a60#HOM 30HbI TOJNILKO (PAKTOPOM 3arpA3HEHHOCTH (H3MEHEHHUA NPOHH-
L[AEMOCTH), YTO B OOJIBIIMHCTBE Clly4aeB, AA€T HETOYHbIC PE3y/bTaThl,
TaK KaK Ha M3MEHEHUE COCTOAHMSA MPHU3a60iHOH 30HbI BIUAIOT U JpYyrHe
daxTopsI.

B cBa3m ¢ 3TMM MMeeTcs NOTpeGHOCTE B HOBOM MOAXOJE K Onpe-
JIENICHHIO COCTOSHUA MpPU3abONHOM 30HBI, MO3BOJIAIOLIEM MPHHUMAThH
pewieHus 6e3 NpOBEAECHHMS IONONHWTENBHBIX HCCIIECAOBAaHWH, a Taloke
yuecTb Bce (aKTOphl, BIUAIOIIHE HA YMEHbIIECHHE TPOU3BOAUTENLHOCTH
HeTeno0kIBAIOMMX CKBAKHH.

Bo BropoM naparpade paccMaTpHBaeTCs NPHMEHEHHE HOBOTO
noaxoaa ana uccnenoanun coctosuna [13C. C aroit nenbto npeyiara-
€Tci HCMOJb30BaTb MOJENb, XapaKTepH3yIUlyl0 B3aHMOJCHCTBHE
CKBa)XXMH NyTEM KOPPEIALUMOHHOro aHauu3a. Ilpy 3ToM cTpoATCA KapThl
paBHbIX KO3(PHUHEHTOB KODpENALMH, KOTOpblE HAa OCHOBE Ofpenese-
HHUA ¢naboapeHNPOBAHHBIX 30H 3a/IEKH MO3BOJIAIOT BLIOpATh 30HY BO3-
AeficTBUA.

IMpennoxennsiii MeTon onpeaencHus cocrosHua [13C npumenen
Ha rpynne ckeaxuH X ropusoHTa M cBUTHl «[lepepriBan MecTopoxae-
HHUA «[toHeuuHy. BeifBIEHO, YTO Ha BHIOPaHHOM YYacCTKE CBHUTHI «Iie-
pepbiBa» U3 13 CKBaXWH TONBKO Ha 3-X KO(PEULHEHT KOppesuuu
6onbuie 0,5. Ha 10-TM ocTaibHBIX CKBOXHHAX KOPpENSLMOHHAA CBA3b
cnabas, 4TO CBHIAETENLCTBYET O BEPOSTHOM 3arpA3HEHHH NpU3aboRHO#M
30HBI 3TUX CKBAXKHH.

Ha BuiGpanHOM yuyacTke X rOpH3OHTa €CTb BEPOATHOCTb 3arpss-
HEHHA B TOW MM HHOH CTeneHW npu3aboHHOM 30HBI MOYTH BCEX CKBa-
*MH, TaK KaK MOYTH BO BCEX CKBaXXMHaX NpPUBEACHHBIR KOIPHLMEHT
KoppensuMu MeHbuie 0,5.
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AHaJIorn4yHble UCCeNOBaHHA NPOBEACHHBIE ANA APYTUX Y4acTKOB
nokasany, 4to Mexay kodpduumentom koppensuun (R) M ckHH-
(haKTOpOM, XapaKTEPH3YIOLIMM H3MEHEHHE MPOHALIAEMOCTH (S,) MMETCA
TecHas cBa3b. Halinena cnenyomas sMnpyHyeckas 3aBUCHMOCTb MEXIY
Ru S

$,=0,51R ™%

Hcnosb3ys HaiiieHHBIE 3HAYEHUA S, — MOKHO ONPEIENUThb H Mpo-
Huuaaemocth [13C, mo u3BecTHBIM QopMynaM, NMOCTPOMTH KapThl pas-
HBIX MPOHMLIAEMOCTEHl M MO HMUM BEIOpaTh MEPOINPHATHA MO BO3AEHCT-
BH10 Ha [I13C B COOTBETCTBMH CO CTENEHBIO 3arPA3HEHHA.

B Ttpetbem naparpade npHBOIATCA pe3yJIbTaThl HCCIEAOBAHHHA MO
usydenuto coctosiHus [13C u BbiGOp MeTONA BO3AEHCTBHSA HAa OCHOBE
u3y4yeHus: (aKTOpOB, BIMAIOIMX HA MPOH3BOAMTEILHOCTb CKBAaXHH, C
MCIOJIb30BaHHEM 001Lero CKHH-3pdeKTa.

H3BecTHO, YTO MpH IKCIUTyaTalMH HEDTAHBIX CKBaYCHH MPOUCXO-
OMT YMEHBLUECHHE MPOHMLIAEMOCTH MpHu3aboiiHoil 3oHbl. [Ipu 3TOM Ha-
3HaYaloT MEPONPHATHSA MO BOCCTAHOBIECHHIO MPOHMLIAEMOCTH, KOTOphIE,
3a4acTylo, He AatoT 3¢ dexra. 310 CBA3aHO C TEM, YTO CHHXKEHHe JebuTa
CKBa)XXHH MPOHCXOJMT M MO APYT'MM MpPUHYMHAM, B YaCTHOCTH, HM3KOMH
crenenu nepopanuy, BEICOKOH CTENEHH UCKPHBIIEHUSA CKB)XXHH, HEOA-
HOPOJHOCTH I1aCTa, MHOro(a3HOCTH ¥ HEJTMHEHHOCTH MOTOKa.

[TosTomy, npeanaraeTcs XapakTepH3oBaTh CHIXKeHue aebuTa ma-
paMeTpoM OOLIEr0 CKHHA, YYHTHIBAIOLIErO BJIHAHHME BCEX BblLIENEpe-
4YHCIEHHBIX akTopos. O6wui ckuH-3¢dexT onpenensercs no gopmy-
ne: S'= S+Dg, rae Dq-ckuB 3¢deKT npu GUILTPaLUH HECOTBETCBYIOLIEH
3akoHy J[lapcu; S-obumii ckuH-3dpdekt npd GunbTpauMH no 3aKoHy
Hapcn.

Hns otHOCcHTENBbHO HU3KKMX AebuToB D=0, Torma S'= S
S BIUTIOYAET CJIEAYIOLLIHE KOMIIOHEHTHI:

S= Syt Spt St Sp, +S,+ S¢t+ S,

I'ne Sy, Sn, Sc, Sn .Sy, Sq, Ss COOTBETCTBEHHO CKMH YYHTBHIBAIOWMAHA
M3MEHEHHE NPOHMLAEMOCTH, CTENEHb nepdopalyH, CTeneHb BCKPLITHA
IU1acTa, HEOAHOPOAHOCTD ILTACTA, MHOrO(a3HOCTb MOTOKA, HENMUHEHHOCTh
GHIbTpaLMH, BIMAHAE BO3ACHCTBHA Ha MPU3a6ONHYIO 30HY CKBAXKHH.

B auccepraumnonHo#t pabGute NpMBOIMTCA onpejelieHue, B OTAEIb-
HOCTH, Ka)XJOro KOMNoHeHTa obuiero ckuHa. Kpome Toro, ob1uii Ckun-
3 dexT MOXKHO ONpefeNUTh TAKKE U3 Pa3HULIBI MEXAY MOTEHLHAILHbI-
MU (TeopeTHHecKuil U daxTHUecKmii) nebutamu, T.€ S= (QnorryAnor(op)-1)
InRy/t, rne Ry-paauyc npenaxa.
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INokazaHo, uTo 3Has 3Ha4ueHune obLuero ckuH-3ddekTa, a TaKKe ero
KOMIMOHSHTOB, MOXXHO C OIHOH CTOPOHBI, BbIOpaTh U Ha3HA4YHTb MEpO-
MPHUATHA [0 €r0 YBEIWYEHHIO, C APYTOil CTOPOHBI ONpPEAEINTb COCTOSA-
HHMe npH3aboNHON 30HBI CKBaX(HH.

B 4etBepTOoM maparpage paccMOTpeHbl BOMPOCHI MOBBILIEHHUS 3¢-
(EKTBHOCTH KUCIOTHBIX U MEHOKUCIOTHbIX oOpabotok. Kak u3secTHO,
KUCJICTHOE BO3JECHCTBUE MCIONb3YETCs, B OCHOBHOM, AJA YBEIHYEHHS
NpoHHUaeMocTH NMpu3aboiiHoi 30Hbl. Ha npombiciax, B OCHOBHOM, NpH-
MEHAKTCSA COJISIHAA M IUTaBMKOBAs KHCIOTbi ¥ MOJH(UUUPOBAHHBIE CO-
CTaBH Ha UX OCHOBE.

K opHUM M3 ocHOBHBIX aKTOpoB, onpeaensolMx BuIOOp peuen-
TYpbl KHCJIOTHOTO PacTBOpPa, OTHOCHTCS XMMHMYECKHH COCTaB MOPOAbI-
Kosutextopa. [IpH 3TOM B KONLIEKTOpax, HE COJAEPXKALIMX B CBOEM COCTABE
ocaakceOpas’yoMX BKJIOYEHHI, NPEANOYMTHTENBHO MPHMEHATh KH-
CJIOTHEIE PacTBOPHI C MOBBILIEHHON NPOHUKaOLLEH CIoCOGHOCTBIO, K KO-
TOPBIM OTHOCATCS M ra3MPOBAHHbIE KHCJIOTHBIE PACTBOPBI.

I1lpn nnanupoBaHuM KMCNOTHLIX 06paboTOK, OOLIYHO, MX MOKa3a-
TeJN crpeenstoTes 6e3 yyera crenenu 3arpasHenus [13C. B pesynbra-
Te, 3TO NPUBOJAUT K HEMpPaBUILHOMY BbIOOpY Noka3atenei o6paboTku H,
KaK CXeACTBHE, K CHIXKEHHIO HX 3 (PEKTHBHOCTH.

Ipu o6paboTtke npu3aboHHOR 30HbI CKBaX(MH, B OCHOBHBIM, peru-
CTPUPYKOT YCTHEBOE JABJIEHUE U CKOPOCTb 3aKauku. B aeHcTBUTENHHO-
CTH 3TH NEepeMEeHHbIC JOJDKHbl H3MEpPATbCA Ha 3aboe HO, TaK KaK Hc-
no/b30BaTh 3a60fHbIE MAHOMETPbI B PAaCXOAOMEpPbI JOCTATOYHO CJIOXK-
HO, TIPHXOAMTCA OMpPEAENATh ITH MEPEMEHHbIE pacueTHbIM myTeM. [lo
M3MEPESHHBIM YCTHEBBIM JaBNEHUAM U CKOPOCTH 3aKaukW MOXHO olie-
HHUTb CCCTOSHME NPU3a0OHHOMN 30HbI, T.€. ONPEAETUTh H3MEHEHHE CKHH-
¢akropa B Te4yeHUH 00paboTKHY.

[Tpu onpenenenuu noxasarenei o6paboTku B paboTe npeaaraercs
MCTOMB30BaTh METO/ [1akKOIOHH, YYHTHIBAIOWIMI CTENEHb 3arps3HEHHUA
npu3adoiHOi 30HBl CKBXHH NPH NpoBefeHWH obpabotku. [lo 3tomy
METOIY OMpEAE/AIOTCS JABICHHE HATHETAHMA JXMAKOCTH U Jpyrue napa-
METPH [IpoLEcca B 3aBUCHMOCTU OT pacXoja XXMAKOCTH M CTeNEeHHW 3a-
rpasienns [I3C. Tlpeanoxena moanduxanusa 3toro Metoaa JUis ropu-
30HTZ1bHBIX CKBKHMH. PacueThl nokasanM, 4To MpH NPOYMX PaBHBIX yc-
JIOBUSAX, JaBJICHHE HarHETaHUs B FOPH3OHTAIBHON CKBaXMHE, 110 CpaBHe-
HHIO ¢ BEpPTUKAIbHOH, B 2,5-3,0 pa3a menbuie. Kpome Toro, ans 3apau-
HOH BENUYMHBI TOJIOXKHTEIBHOTO CKUH-(haKTOpa, BENMYMHA MaAEHHA
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OaB/JICHUS B CKMH-30HE AN TOPU3OHTAILHOM CKBRXXHMHBI 3HAUYUTENBHO
MeHblle (MOYTH B 5 paz), yeM A7A BEpTHKAILHOW CKBAXKHHB. JlaHHBINA
($aKT CBUAMTEILCTBYET O TOM, YTO NMPHMEHEHHE KOHKPETHOrO METoa
Bo3neiicTeua Ha [13C, ¢ uenplo ymy4ileHds MPOHHLIAEMOCTH B Clly4ae
rOpU30HTANLHOH CKBa)XKHHBI, OyeT UMETh MeHbIYIO 3P dEeKTHBHOCTL, C
TOYKH 3PEHHs MOBBILIEHHSA €€ MPOAYKTHBHOCTH, YEM B BEPTHKAILHOH
ckBaxkuHe. [103TOMy mpeABapHTENBHO MEPEN NMPHHATHEM pELUEHHS O
BO3AEACTBUM Ha Npu3abofHYI0 30HY rOPH3OHTAILHOH CKBaOXHHBI, HEOD-
XOJIMMO OLICHHTH BEJIMYMHY NaJICHNS NABJICHHA B CKUH-30HE M CPaBHUThH
ee ¢ o0LMM NepenagoM AaBlICHHUS.

Ha xOHKpeTHBIX nMpuMepax MOKa3aHO, KaK MCMONb3ys BBILICYKa-
3aHHbIA MOAXOJA MOXHO MPOrHO3MPOBATL M PEryJMpoBaTh NapaMeTphbl
KUCJIOTHOM 06paboTKH.

[pu nnanupoBaHHU KUCIOTHBIX 06paboTOK CYIECTBEHHOE 3Hade-
HUE UMEET U3YYCHHE H3MEHEHHE NIaPaMETPOB B 3aBHCUMOCTH OT NPOHU-
uaeMocTH mnacta. C 3Toi Lenplo NpoBeAeHs! pacueTsl NpU k=0,25MKM’
1 k=0,1MKM’, KOTOpBIE [OKa3aIH, YTO B HM3KOMPOHHMLAEMbIX ILIACTAX
JABJIEHUE HArHETAHHUSA, B 3aBHCHUMOCTH OT 3arpA3HEHHS, YBEIUYMBAETCS
HHTEHCHUBHEE, YEM B BBICOKOTIPOHHULAEMBIX MJ1acTaXx.

HccnenoBanns mokasany, 4yto MO MeEpe MAaJEHUA IIacTOBOTO
JAaBJieHUss M  HapacTaHMf  4acTOThl  KHMCJIOTHBIX  00paboTtok
3¢ ¢ekTUBHOCTE HX yMeHbIuaetca. OOHOH H3 OCHOBHLIX NPHYHMH
CHHXeHHS 3¢ ¢eKTHBHOCTH 06paGoTOK ABNAETCA YMEHbLIEHHE ITyOUHBL
NPOHUKHOBEHHS aKTMBHOH KHMCJIOTHI B 1ACT NMPH HU3KMX JABJECHUAX.

B cBA3M C 3TUM, aKTHBHO NPHUMEHSIOTCA MEHOKHCIIOTHBIE
obpabotku. Ilpn  neHokucmoTHbIX  o6paboTkax  CyUIECTBEHHO
yBesmunBaeTca oxeat [13C Bo3aeiicTBHEM.

¢ PeKTHBHOCT NEHOKUCIOTHBIX O0palGoTOK B 3HAYMTENBHOM
CTEMEHH 3aBHCUT OT YCTOHYHBOCTH KHCIIOTHBIX M€H, CKOPOCTH HX B3aH-
MoaelcTBuA ¢ mopoAaMH. B Hacrosiee BpeMs LIMPOKO NPUMEHSAETCH
crnioco6 kucnoTHo# obpaboTku npusaboitHoit 30Hsl HedTAHOrO MiacTa,
BKJIIOYAIOINWI NocneoBaTeNbHy0 3akauky B nnact pactsopa [1AB, ne-
HBEl M BOJIHOrO pacTBopa coiaHOH kucnorel. Henocratkom cnocoba aB-
JIAETCA TO, YTO C POCTOM JIABJIEHMA, NPH ABWKEHUU 3apaHeEe NPUTOTOB-
NIEHHOH NEHHON CHUCTEMBI MO CTBOMY CKBOKHMHBI, IIPOUCXOJMUT MOBHILLE-
HHE €€ TUIOTHOCTM B Heckonbko pa3 (B 8-10 pa3), B pesynbrare yero
CHHIKAETCA €€ KpaTHOCTb, HHOTJ]a Ha HECKOJIBKO MOPAJIKOB M MPOLEHT-
HOE COAEpIKAHNE XUAKOH (a3l B MEHHOM PacTBOpE CTaHOBHMTCA COMNOC-
TABUMBIM C cojcpxxaHueM raza. Kpome tToro, nesa rotoBuTcsi Ha ycThe
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CKBa)XXMHBI MPH JABJIEHHM 3HAYHTEIBHO MEHBLIEM, YEM IIaCTOBOE, a yC-
TOWYMBOCTH IEHHOFO PacTBOpPa B CHIILHOM CTENECHH 3aBUCUTH OT YPOBHSA
JIaBJIEHHs, NIPY KOTOPOM OH TFOTOBMIICH, YTO MPUBOJAMT K NpexaeBpe-
MEHHOMY CHHEpe3NCy MeHbl H HapyUIEHHIO CENIEKTUBHOCTHU crocoba.

C uenslo mnoBbiieHUs 3¢dexTHBHOCTH cnocobGa KHCAOTHOMH
o6paboTku npu3aboitHoi 30HBI HEOAHOPOAHOTO HedTAHOrO Miacra, 3a
CHET YBENIUYEHUA OXBaTa oO6paboTKM MO riiyOMHE M TONLIMHE nacTa, a
TaK)Ke MOBBILIEHHS CEJIEKTUBHOCTH 00paboTKH, BKITIOYaIOLLEH noaavy B
ckBaxkuHy [1AB u pacTBOpa KHCIIOTBI, NMpEeUIOKEH HOBBIA crocob mnpu
KOTOPOM B CKBAXKHHY JOIMOJHUTENBLHO NMOAAIOT ra30BbIAENAIOIUNHA arexT.
B pesynbTaTe peakiuu, MeXAy KMCIOTOH W ra3oBbIACIAIOLMM ar€HTOM,
obpa3ytotcs ra3 (yriekuciblii ras, a3oT, yriieBOJOPOAHbBIE rasbl H T.1) H
BOJIOPaCTBOPHUMEIE COJIH, ABJAIOUIHECS XOPOIUMMH TOHH3UTENAMU
pPacTBOPUMOCTH ras3a H BOIBl. Buiaenstouuiics, B pe3yibTaTe peaKkuuu
ra3oBbIJEIAIOILErO areHTa U KUCJIOTHOTO PacTBOPa, NMEKTPOJIMUT (COJb)
YBENIMUMBACT KPAaTHOCTb M CTaOMIBHOCTE TEHEPHUPYEMOH IIEHBI.
[eHepupyemas neHa CyleCTBYeT B TEYEHHWM BCEro [polecca
06paboTKH, Mocie Yero pasnaraercs M JIErko BHIHOCHTCA M3 CKBaXHHBI
nnactoBbiMu  duironaaMH.  BpeMeHHoe  GJIOKMpOBaHME  BBICOKO-
NPOHHLIAEMOT0 WHTEpBaJia, 06pa3oBaBLIEHCA B XOA€ PEaKUHU TNEHOH,
OTKJIOHSET TOTOK paboyeH IKMUAKOCTH KHCIOTHOTO pacTBopa, B
HanNpaBJICHUH K HU3KOMPOHHMLAEMOMY NPOIUIACTKY, 4TOo obecneynBaeT
CEJIEKTUBHOCTD crnocoba W yBennyeHHe oxsaTta 06paboTKHM NO TOIILHHE
U ray0uHe miacra.

Cnenyet OTMETHTB, YTO YKa3aHHbIE pe3yIbTaThl MOATBEP)KAEHBI Ja-
GopaTopHbIMH 3KCrepUMEeHTaMH. OnbIThl MPOBOAWIHCH Ha [BYX JIMHEH-
HBIX MOAENBHBIX IUlacTax ¢ €IMHBIM BXOJOM, MpEACTaBiAIoUUM coboi
LUMIIMHApPUYECKUE CcTanbHble KONOHKU Avametpamu 0,032 M K JUTMHON
1,0m. TopucTan cpeaa cocTaBiaiach MyTeM TpaMOOBKH B KOJOHKY KBap-
LIEBOrO Tiecka ¢ cojepyxanueM kapboHatos 10 %. B xoae akcnepumeHToB
ONpEACNANUCH NOKa3aTeNM NpoLecca NEHOKUCIOTHOH 06paboTky ana us-
BECTHOrO M MpeyioxkeHHoro cnocoba. [lomyyeHo, 4To no BCceM TEXHOIO-
rMYECKMM NoKa3aTensaM pa3paboTaHHbIH C1I0cO0 NMPEBOCXOAUT H3BECTHBIE.

Taxkum obpa3oM, npeanaraeMbii cnoco® KUCIOTHOH 00paboTku
MO3BOJIAET NOJYYHTE YCTOWUHBEIA MEHHBIA pacTBOp HEMOCPEACTBEHHO B
NNACTOBBIX YCNOBHAX, UTO NMpeJOTBpalllacT NpexXAeBpeMEHHBIH CHHEpe-
3UC NMEHbl U HApYLUEHHE CENIEKTMBHOCTH crnocoba, a 3To cnocobCTByeT
TIOBBLILIEHHIO 3(PPEKTHBHOCTH MEHOKUCIOTHBIX 06paboTok mnpu3aboii-
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HO#M 30HBI HEOAHOPOJAHOro HedTAHOro MiIacTa W MPOM3BOAMTEILHOCTH
CKBaXHH.

TpeTbs raapa paboThl MOCBALIEHA MPUMEHEHHIO MPEIOKEHHBIX
MEpOMNPUATHIH B MPOMBICTIOBLIX YCJIOBHAX.

INMoka3aHo, 4TO 3(¢EeKTUBHOCTL NEHOKHCAOTHON 06paboTky
CKBaXXMH MOXET ObITh CYIIECTBEHHO YBEJHYEHAa Ha OCHOBE
NpeANoXEeHHOT0 HOBOTO crniocoba.

C uensio npoBeACHUA MepoTpUATHil 6blIM BEIGPAHBI 3 CKBROXHHBI
(NeNe 621, 989 u 993) Ha MectopokaeHun “CeBepHas ckjajka” o.
“IMupannaxe’” HI'AY  “A6meponHedts”  Huxe  npusoautcs
pe3yJbTaThl KUCAOTHBIX 06pabOTOK 110 3THM CKBaXMHaM.

Cxka. 621. - 28.12.2004 roaa Gbuia npoejicHa KHCI0THas 0O6pabort-
Ka TpeAIoXkKeHHbIM crnocobom. Jlo mpoBeneHHs KHUCIOTHOH o6paboTkn
yKasaHhas rilyOMHOHacocHas ckBaxuHa (Hacoc HI'H-29, uucno xavanuii
6,0 u Ha xona 0,6 M) pabotana ¢ gebutom HedtH 0,3 T/cyT M Boak! 1,0
1/cyT. [locne npoBeeHHss MEPONPUATHS, PH NPOYHX PaBHBIX YCIOBHAX
neouT HedTH mocteneHHo ysennuwiaca W goctur 0,8 T/cyT, npu Heus-
MEHHOM Je61Te BOAbl, B TEYEHUH 3-X CYTOK. 3aTeM JAeOMUT BOAbI MOCTeE-
TIEHHO yBeNH4MWics U aoctur 1,2 1/cyT. B HacTosiee Bpems (01.03.2005)
CKkBa)kuHa paboraert ¢ neburom nedru 0,8 1 Boas! 1,2 T/CyT.

Cks. 989. — Meponpusitue 6510 npoeesneHo 15.01.2005 roga. Mo
0o6paboTku ckBakdHa paboTasna ¢ gebutroM Hedtu 0,4 T/CyT M BOAMI 1,3
M>/cyT rnybuHoHacocHoM crnioco6om (Hacoc HI'H-29, uncno kavanuii -
7,5, nmvna xona 0,45 m). Tlocne kucnoTHOH 0OpaGOTKH, NMPU MPOUYMX
PaBHBIX ycJOBUAX AeOMT HedTH yBenuuunca ao 0,7 T/cyT, neOUT BOIBI
1o 2 1/cyt. [lpn nanpHeiiueil skcrutyaTauuu, B TEYEHUH 3-X MECALEB,
ne6uT HedTH M BOABI HE MU3MEHANICA, OCTaBasich Ha ypoBHe 0,7 T/cyT
HedpTH U 2,0 T/CYT BOOKIL.

Cka. 993. — Meponpusartue Taroke 66010 nposeaeHo 15.01.2005 ro-
na. o obpabotky ckBakuHa pabotaya ¢ aeburom neptu 0,8 T/CcyT, a
Boasl 0,3 1/cyT rnybuHoHacocHbIM cnocoGoM (Hacoc HI'H-29, umcno
Kayanuil 8, anuHa xona 0,45m). Ilocne kucnotHoit oOpaboTku, npu
NMPOYMX PaBHLIX YCJIOBUAX AeOUT HedTH yBennumica 1o 1,2 1/cyT, npu
HeH3MEHHOM aebuTe Boapl, paBHOM 0,3 T/CyT.

Takum o6pasoM, nomonHutenbHas nobGbiya HepTH 3a 3 Mecaua
2005 ropa, 1o TpeM CKBa)KHHaM, COCTaBMsa 129 ToOHH, a rOAOBOM OXH-
JaeMBIii S3KOHOMUYecKui 3ddexT 415,5 MaH. MaHaT.

YcneuiHsle pe3ynbTaTel BHEAPEHUA NMPEIOKEHHOro cnocoba no-
3BOJIAIOT PEKOMEHJIOBATh €r0 K LUMPOKOMY BHEAPEHHMIO.



17
OCHOBHBIE BBIBOJbI 1 PEKOMEHJIAIINHN

1. Pazpaboran MeTOx AMarHOCTHPOBAHHA COCTOSHMS ILIACTOBOH
CHCTEMbI Ha OCHOBE aHaiH3a M3MEHCHHS pacripefeneHua Je6MToB no
CKBa)XUHaM, MO3BOSIOUMI oueHHTbh 3¢deKTHBHOCTL pa3paboTkH Ha
sanexu. [IpuMeHeHne NpeUIoKEHHOr0 METoAa K aHayM3y pa3paboTku
Ceutnl «IlepepeiBa» MecTopoxaeHua «['roHemnmn», nokasano, 4To Mo
CPaBHEHUIO C H3BECTHBIMHM cNoco6aMH JIHHaMHYECKOTO aHANH3a OH MNo-
3BOJIAET TOYHEE BBIAECIUTH Nepuobl pa3paboTkH 3aneku. Metoa nosso-
JI€T MCcCaeaoBaTk Y4acTKH (6J0KH) B OTAENBHOCTH M BBISBUTH T€ IJIO-
IIaA1 MECTOPOXACHHA, MO KOTOPbIM pa3paboTKa WAET HE MO HaWly4-
LIEeMY CLIEHapHiO. AHAINW3 MOJXKET [POBOAUTHCSA HE TOJIBKO MO AcOUTaM,
HO M MO SPYTMM MOKa3aTessiM, B YaCTHOCTH, KO3(pdHLIMEHTY APEHHPYE-
MOCTH, OOBOJHEHHOCTH M T.I.

2. OnpepeneHa cCTeNeHb 3arpa3HEHNs NpU3aboAHOMA 30HbI CKBaXHH
Ha BbIOpaHHOM yuactke CeuThl «IlepepbiBa» MecTopoxxaeHus «lroHew-
JIN» C UCIMOJIb30BAHHEM KOPPENALMOHHOro aHanu3a. [TocTpoeHs! KapThl
PaBHBIX MPOHMLAEMOCTEH, MO KOTOPBIM OMNpeJesieHbl HU3KOMpPOHHLiae-
MbI€ 30HBI, NPEAJIOKEHB! MEPONPUATHS 110 BOCCTAHOBIICHHIO NIPOHHLIAE-
MOCTH.

3. JIna OLEHKM COCTOSHMA TMpu3ab0HHON 30HBI CKBaXWH
NPEANOKEHO
MCMONB30BaTh NMOKa3aTeNb 001ero ckuH - 3¢ dekra, NO3BOAOLMNA KakK
BBIABUTH (aKTOpbl, BAMAIOLIME Ha YMEHblIeHHWE Jaebuta Tak H,
Ha3HAYUTH MEPONPUATHA MO ero BoccTaHoBeHHto. [Tokasarens obuiero
CKUH-3¢deKTa MO3BONAET Y4YECTb M3MEHEHHE MPOHHLAEMOCTH
npu3aboiiHOH 30HBI, CTENEHb BCKPBITUA M HEOJHOPOAHOCTH IL1ACTa,
MHOroa3sHoCTb [OTOKa, HENMHEHHOCTb (GHUILTPAUMM, BAHAHHE
BO3/Ic/iCTBHA Ha NpH3aboHHYI0 30HY, a TaKXKE OMNpEIE/IHTh CTeneHb
B/IMAIHMSA Ha JEONT CKBaXXMHbI KAKIOTO U3 YKa3aHHBIX MOKa3aTese.

4. PazpaGotaH MeToj MIaHMPOBaHUA KMUCIOTHOH 00paGoTku B
TOPU3OHTAIBHBIX CKBaXXMHaX, Ha OCHoBe mnoaxoja [lakkosonw,
NO3BOJIALIMA omnpenenuts U BHIOpaTh Mokasatenu o6paboTKH ¢ y4eTOM
CTEINEHM 3arpa3HeHuss npu3aboiHON 30HLI ckBakHHBI. Iloka3ano, 4ro
BEJIMYMHA TAJCHUA [OaBIECHMS B CKUH-30HE [UIA  [OPH3OHTaJLHOH
CKBa)XXMHBI, 3HAYUTEABHO MeEHbLIE (MOYTH B 5 pa3), 4eM A
BEPTHKaJIbHOH CKBAKHHBI.

5. IpennoxeH HOBBIi cMoco0 MEHOKUCIOTHOH 06paboTkH, NO3BO-
JAOWHA MOJYYHTh YCTOWYHNBEIA NEHHBIH paCTBOP HENOCPEACTBEHHO B
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NNaCTOBBIX YCJIOBHAX, 4YTO MPEeAOTBPALLacT MPEKACBPEMEHHBIH CHHE-
pe3uc NEHbl U HapylleHHe CENEKTHBHOCTH crocoda.

6. [lpumMeHeHne NPeIOKEHHOTO HOBOro cnocoba NEHOKKUCIOTHOH
obpabotku B Tpex ckBaxdHax HI'JITY «AOGwepoHHedTb» N0O3BONMIO
3HAYUTEJILHO YBEJTHYHTh JAeOUT HedTH, mnpH HE3HAYHTEILHOM
yBeJMueHHH AoObMH BoAbl. JlonmonHuTtenbHas pobbida HedtH 3a 3
Mecsauen 2005 roga mo 3-M cKBa)kMHaM cocTaBuna 129 TOHH, a ronoBol
OXHJaeMblit 3KkoHoOMHYecKHi addexT 415,5 MaH. MaHaT.
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