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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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ORIGINAL LANGUAGE 
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Oli~MI XAP AKTEPJICTHKA P AliOTLI 

AKTYaJILHOCTb TeMLI 

KaK HJ8eCTHO, pa38HTHe 3KOHOMHKH AJep6aii,LVKaHCKOH 

Pecny611HKH recHo C8HJaHo c pa38HTHeM Heit>nrnoii H raJ080H 

npoMbilllJieHHOCTH. B C8HJH c 3THM cTa6HJIHJal.{HH u y8eJIHtfeHue 

.no6bitfH Heit>TH H raJa HMeeT BIDKHOe JHatfeHHe. 

lfaaeCTHO, tfTO npu 3KCn11yaTal.{HH Heit>THHblX CKBa)l<HH npoucxo­

JlHT yMeHblllettue .ne6HTa. YMeHbIIIeHHe .ne6urn, 06b111Ho xapaKTepuJy­

IOT CKHH - 3ipipeKTOM, C8Jl3bI8aH ero c yMeHbllleHHeM npoHHL{aeMOCTH 

(JarpHJHeHHeM) npHJa60HHOH 30Hbl. Tipu 3TOM HaJHatfaIOT MeponpHH­

THH no 80CCTaH08JieHHIO npOHHL{aeMOCTH, KOTOpbie JatfaCT)lO He .naIOT 

3ipipeKTa. 3To C8JIJaHO c TeM, 'ITO CHu:>KeHHe .ne6HTa CKBIDKHH npoucxo­

JlHT H no .npyrnM npH'IHHaM, 8 11aCTHOCTH HHJKOH CTeneHH 

nepipopal.{HH, 8blCOKOH CTeneHH HCKpH8JieHHH CKBa)l(HH, 

HeO)lHOpO)lHOCTH nnacTa, MHoroit>aJHOCTH H HeJIHHeHHOCTH noTOKa. 

BMecTe c TeM, .nuarHOCTHpo8aHHe COCTOJIHHJI n11aCT080H CHCTeMbl 

JIBJIHeTCJI O)lHOH HJ BIDKHeHlllHX Ja.na11 Heit>Te.no6bl'IH. TOJihKO npH Ha­

JIH'IHH JlaHHhlX 06 HJMeHeHHH COCTOJIHIDI CHCTeMbl MO)l{HO C8oe8pe­

MeHHO npHHJITb peweHue no pery11Hpo8aHHIO TeXHOJIOfH'leCKHX npo-

1..{eccoB H CHHJHTb cpoK pa3pa60TKH MeCTOpo)l(JleHHJI, tfTO BeCbMa 8a)l{­

HO 8 ycJI08HJIX MOpCKOH Heit>reraJO)J.06bI'IH. 

TaIOKe 6011bwoe JHa11eHue HMeeT ruiattHpoaaHHe MeponpIDITHH no 

803,ll.eHCT8HlO Ha npHJa60HHYJO JOHY H fl08bIWenue 34>4>eKTH8HOCTH 

cymecTByIOil.lHX cnoco6o8 ee o6pa6oTKH. 

B .nuccepTaI.tHOHHOH pa6ore paccMOTPeHbI yKaJaHHble aKTyanb­

Hbie 80npOCbl H npe)J.J10)1{eHbl MeponpHHTHJI no fl08billleHHIO 3ipipeK­

TH8HOCTH MeTO.lJ.08 803,ll.eHCT8HJI Ha nnacT H npHJa60HHYIO JOHY CKBa­

)f(HH npH pa3pa6oTKe MOpCKHX Heit>THHblX Mecrnpo)l(JleHHH. 

UeJib pa6oTbl 
008bIWeHHe 3ipipeKTH8HOCTH MeTO.LJ.08 803)leHCT8HJI Ha OCH08e 

)lHHaMH'leCKOfO aHaJIH3a COCTOJIHIDI nnacTa H npH3a6oHHOH 30Hbl 

CKBa)l{HH npu pa3pa6oTKe MOpcKHX Heit>TJIHblX MeCTOpo)l(.LJ.eHHH. 

Ocuoeuble 1a.ga11u ncCJieJJoBaHHH: 
l .AHaJIH3 COCTOJIHHJI ruiaCTa H npH3a60HHOH 30Hbl CKBa)l(HH Ha 

OCH08e .LJ.HHaMHtfeCKOfO aHaJIH3a noKaJaTeJieif pa3pa6oTKH o6'beKT08 

MOpcKHX tteit>n:HblX MeCTOpo)l(.LJ.eHHH. 

2Jhy11ettue COCTOJIHIDI nnacTOBOH CHCTeMbl Ha OCHOBe aHaJIHla 

H3MeHeHHJI pacnpe.neneHIDI .ne6HT08 no CKBa)l(HHaM. 
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3 .l13y4eHHe <f>aKTOpOB BJIH»tomHx Ha npOH3BOL(HTeJibHOCTb CKBa)l{HH 

" pa3pa6oTKa HOBOfO MeTOL(a oueHKH COCTOSIHHSI npH3a60HHOH 30Hbl. 

4.AHaJIH3 3<f><f>eKTHBHOCTH KHCJIOTHblX o6pa60TOK CKBa)l{HH " 

pa.3pa6oTKa HOBOro MeTOJJ,a HX nJiaHHpoeaHH». 

5.AHaJIH3 neHOKHCJIOTHblX o6pa6oTOK CKBa)l{HH c ueJiblO nOBbillle­

HH» HX 3<lJ<f>eKTHBHOCTH. 

MeTO,!lbI pemeuuu nomeJieHHbIX 18Jla'I 
TiocTaBJieHHble Ja):(a4H pelllaJIHCb nyreM npHMeHeHHSI 

cospeMeHHblX MeTO)J,08 MaTeMaTH4eCKOH CTaTHCTHKH, 

3KCnepwMeHTaJibHblX " npoMblCJIOBblX HCCJieL(OBaHHH. 

Hay-rnaH noeu1ua 
l .11peJJ,JIO)l{eH MeTOJJ. L(HarHOCTHpOBaHIDI COCTO»HH» nnaCTOBOH 

CHCTeMbl Ha OCHOBe attanu1a HJMeHeHH» pacnpeJJ.eJieHH» L(e6HTOB no 

CKBa)l(HHaM. 

2 . .[VI» oueHKH COCTO»HH» npH3a6oifuou 30Hbl CKBa)l{HHbl 

npe,!J.JIO)KeHO HCilOJib30BaTb o6~H CKHH - <f>aKTOp, no3BOJISlfOmHH 

BbI»BHTb npH4HHbl CHH)KeHH» L(e6uTa CKBa)KHH " BbI6paTb 

MeponpH»TH» no ero BOCCTaHOBJieHHJO. 

3.Pa3pa6oTaH MeTOJJ. nnauupoeaHIDI KHCJIOTHOH o6pa6oTKH B 

ropH30HTIUJbHblX CKBa)l{HHax. 

4.Pa3pa60TaH HOBblH cnoco6 neHOKHCJIOTHOH o6pa60TKH CKBa)KHH. 

IlpaKTH-IeCKaH ueHHOCTb H peaJIH1agHH pe1yJ1bT3TOB pa60Tbl 
11pe,[1.JIO)KeHHble cnoco6bI JJ,HarHOCTHposaHH» COCTOHHH» 

nnaCTOBOH CHCTeMbl Ha OCHOBe aHaJIH3a HJMeHeHH» pacnpe,!J.eJieHH» 

,1J.e6HTOB no CKBa)l(HHaM, oueHKH COCTO»HH» npu1a60HHOH 30Hbl 

CKBa)l(HH no o6meMy CKHH - <f>aICTopy, nnaHHpOBaHHe KHCJIOTHOH 

o6pa60TKH B ropH30HTaJibHbIX CKBa)KHHax noJBOJI»fOT 3Ha4HTeJibHO 

noBbICHTh 3ct><f>eKTHBHOCTb KOHTPOJI» u ynpasneHH» npouecca 

pa3pa6oTKH MOpcKHX Hecf>T»HblX MeCTOpo:>K,Ll.eHHH, B CBSl3H c 4eM 

peKOMeHJJ.YeTC» HX lllHpOKOe BHe,[1.peHHe B npOMbICJIOBOH npaKTHKe. 

BHeJJ,peHue npe,ZJ,Jio)[{eHHoro cnoco6a neHoKHcJiornou o6pa6oTKH 

Ha 3-x CKBIDKHHax HrW "A6lllep0Hue<f>Tb" np1rne110 K 3Ha4HTeJibHOMY 

yeeJIH4eHHIO JJ.e6uTa ue<f>TH nocne npose,!J.eHn» Meponpn»THSI. B Te4eHHH 

rrepsoro KBapTana 2005 ro):(a, L(OIIOJIHHTeJibHO ,!J.OOblTO 129 TOH ue<f>TH, a 

Q)l(H,[l.aeMblH 3KOHOMH4eCKHH 3ct><f>eKT COCTaBHJI 415,5 MJIH. MaHaT. 

Anpo6ague pa6oTbI 
Ocuosub1e rrono)KeHH» JJ.HCcepTaUHOHHOH pa60Tu1 JJ.OJIO)KeHhI ua: 

-uayquo-npaKTH'IeCKOH KOH<f>epeHUHH "X;}Z;}rneftq azyataq-

2004", EaKy, 24-26 OKT»fip» 2004; 
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-1-H Me)K,LJ.yHapO,llHOH Hay'IHOH KOH<flepeHI..vrn "CoepeMeHHbJe 

npo6JJeMbI He<flTeoT,lla'ln nnacToe": "He<flTeOT,lla'la-2003", r. MocKea 

PfY He<flTH H ra.Ja HM. fy6KHHa, 19-23 MIDI 2003; 

-4-0M Me)l(,AyHapO,llHOM 3Heprern11eCKOM <flopyMe "fa.3 H He<flTb 

CHr'', .Hma, 13-18 ceHT.1t6p.1t 2004; 

-Me)K,LJ.yH3pO,llHOH KOH<flepeHI..I;HH "<l>yH,llaMeHTaJlbHbJe npo6JJeMbl 

pa.3pa60TKH He<flrera.JOBbIX MeCTOpO)l(,AeHHH, ,ll06bJ11H H 

lpaHcnopTnpoBKH yrneeo,llopo,llHoro Cblpb.1t", MocKBa, 24-26 Ho.1t6p.1t 

2004; 

-2-H Me)l(,AyHapO,llHOH npHKTH'leCKOH KOH<flepeHUHH 

"MexaHH3HpOBaHH3.lt ,ll06L111a", MocKBa, 24-25 MapTa 2005. 

06"LeM u CTpympa pa60TL1 
.[{HccepTalUfOHHIDI pa6oTa COCTOHT H3 BBe,lleHH.lt, Tpex rnaB, 

BblBO,llOB, cnHCKa HCilOJJb3083HHOA JJHreparypbl H npHJJO)KeHH.lt. 06LQHH 

o6'beM pa60Tbl 6e3 yqeTa pHCYHKOB, Ta6JJHU, cnHCKa JJHTepazypbl H 

npHJJO)KeHH.lt cocTaBJJ.iteT I 00 ClpaHHU MalllHHonncHoro reKcTa. 

fiy6JIHK8UHH 

IIo pe3yJJh TaTaM ebmOJJHeHHbJX HCCJJe,lloeaHHH ony6JJHKoeaHo I 0 

Hay'IHblX pa6oT. 

KPATKOE CO)J;EP)KAJlllE PA.liOTLI 

Bo eeenenun noKa.JaHa aKryanLHOCTb TeMbI ,llHCcepTaUJtH, c<flop­

MynupoeaHbI uenH " 3a)J.a'IH HCCJJe,llOBaHHH, OTMe'leHa ttay11Ha.1t H npaK­

TH'lecKaSI 3Ha'IHMOCTb pa60Tbl. 

B nepeoii rnaee paccMOTpeHbI eonpocbt noBbIWeHIDI 3<fl<fleKTHB­

HOCTH MCTO,llOB 803,lleAcTBH.lt Ha nnacT H npHJa6oiiHyfO 30HY CKB3)1{HH 

Ha MOpCKHX He<flTSIHbIX MeCTOpO)l(,AeHHSIX ,llHH3MH11eCKHM 3HaJ1H30M HX 

COCTO.ltHH.lt. 

KaK HJBeCTHO, cocroJIHHe nnacTa H npn3360HHOH 30HbI u3y11aeTc.1t 

npHMeHeHHeM ypaBHeHHSI MarepHanbHOro 6anaHca, pa.3JIH11HblX rH,llpO­

,llHHaMH11eCKHX H MaTeMaTHKO-CTaTHCTH11eCKHX MO,lleneu. IlpH 3TOM He-

06XO,llHMO HMeTb ,ll3HHbie HCCne;::i;oeaHHJI CKBaJKHH, pe3yJibTaTbl aHanH3a 

nnacTOBbIX )l{ff,llKOCTeA npH pa.3JIH11HbIX )J.aBJJeHHJIX H TeMnepaType, 'ITO 

lpe6yeT 6onbWHX 3alpaT BpeMCHH H cpe,llCTB oco6eHHO npn pa.3pa6oT­

Ke MOpCKHX tte<flTSIHblX MCCTOpO)l(,AeHHH. 

BMeCTe c TeM, ,llHarHOCTHpoBaHHe COCTOJIHHJI nnaCTOBOH CHCTeMbl 

JIBJJSleTCJI O,llHOA H3 83)1{HCHWHX 33,lla'I He<t>re,ll06bI11H. TOJibKO npH Ha­

JIH11HH ,ll3HHblX o6 HJMeHeHHH COCTOJIHHSI CHCTeMbl MO>KHO CBOeBpe­

MeHHO npHHJITb pelUeHHC no pery1mpoeaHHIO TeXHOJIOrH'ICCKHX npo-
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ueccoB H CHH3HTb cpoK pa3pa6onrn MeCTopmK,D,eHHJI, 'HO BeCbMa Ba)K­

HO B ycnoam1x MopcKoH HeqneraJo.ao6b1qu , r.ae cpoK pa3pa6oTKH or­

paHHqeH cpOKOM cny:>K6b! rn.apoTeXHuqecKHX coopy:>KeHHH. 0.aHaKO 

CJIO:>KHOCTb ,LlHarHOCTHpOBaHHJI npoueccoB He¢rera30)J.06bll{H 3aJ(J110qa­

eTCJI B orpaHnqeHHOCTH reonoro-npOMbICJIOBOH HH¢opMau1m. Il03TOMY 

HCnOJib30BaHHe KOCBeHHbIX MeTO)J.OB aHaJIH3a reonoro-npOMblCJIOBOH 

HH¢opMal.lHH npHHHMaeT nepBOCTeneHHOe 3HaqenHe H J1Bm1eTCJ1 OCHO­

BOH )J.HarHOCTHpOBaHHJI COCTOJIHHJI nJiaCTOBOH CHCTeMbl. 

B CBJl3H c 3THM, Bee 6onbluee BHHManne y.uem1eTcJ1 npuMetteumo 

)J.HHaMnqecKoro aHaJIHJa COCTOJIHHJI nJiaCTOBblX CHCTeM, pa3pa6oTaHHO­

ro aKa,aeMHKOM A.X.Mnp3a,!J)KattJa.ue n ero lllKonoii, noJBOJIJIJOLl.lero 

ocyll.leCTBJIJITb 3¢¢eKTHBHhlH KOHTpOJib H ynpaBJiettne npouecCOM pa3-

pa60TKH MecTOpO:>K,Ll,eHHH. 

B nepeoM naparpa¢e .u.aeTcJI aHaJIH3 cyll.leCTBYJOLl.lHX MeTO.uoe 

.unnaMnqecKoro aHaJIHJa pa3pa6oTKH Mecrnpo:>K,Ll,eHHH. 

Bo ernpoM naparpa¢e .uannoli rnaBbl HJJIO:>KeHbl pe3yJibTaTbl .UH­

HaMuqecKoro aHaJIHJa COCTOJIHHJI pa3pa60TKH MeCTOpo:>K,lleHHJI «flO­

HelllJIH» H3BeCTHblMH MeTO,UaMH. Ilpe)J.CTaBJieHbl peJyJibTaTbl npHMeHe­

HHJI MeTo.ua Ko11Moropoea, 3BOJIIOl.lHOHHoro Mo.u.e11npoBattuJ1 H 3BOJIIO­

l.lHH «nO,UBH:>KHOH 80,Ll,bI» (Mo6HJibHOH BO.LI.bl). 

Mero.D. KonMoropoBa npnMetteH .LlJIJI onpe,D,eneHHJI :nanoB pa3pa-

6oTKH CBHTbI «Ilepepb1ea» MecTopo:>K,L1,eHHJ1 «rlOnelllJIH». 8b1J1enetto 3 
nepuo.u.a pa3pa60TKH, xapaICTepHJylOLl.lHXCJI, COOTBeTCTBeHHO, OKQHqa­

HHeM 6eJBO.D.HOro nepno,D.a, HaqaJIQM HHTeHCHBHOro HarHeTaHHJI BO,Ll,hl 

B nJiaCT, cra6HJIH3aUHeH .D.06blqff ne¢TH. 

MeTO.LlOM 3BOJIJOl.lHOHHoro MO,D,ennpoBaHHJI npoHJBe,D,etta oueHKa 

H3BJieKaeMoro Janaca, KOTOpblH COCTaBHJI, 140 MJIH. TOHH no CBHTe 

«IlepephIBa», qTo CBH.D.eTeJibCTByeT 0 HaJinqnu 60JiblllHX B03MO:>KHO­

CTeH no yse;rnqenu10 TeKyll.leH .LI.o6b1qu ne¢Tu. 

3¢¢eKTHBHOCTb 80.D.Horo 80J.D.eHcT8HJI na 3aJie:>Ku ouenena no 

MeTO)J.y 380JIJ01.lHH «nO,Ll,BH)l{HOH BO.D.bI». IlOKaJaHo, qTQ B8H.D.Y HH3KOro 

o6beMa narneTaeMott BO.LI.bl, ocJIO)l{HJ1eTCJ1 npouecc 8bITecneHHJI ne¢TH 

H3 Mano npOHHl.laeMbIX nponJiaCTKOB. 

B rpeTbeM naparpa¢e npe,L1,Jio)l{eH HOBbIH cnoco6 ,L1,Harnocrnpo-

8amrn COCTOJIHHJI nnacTOBOH CHCTeMbl Ha OCH08e aHaJIH3a HJMeHeHml 

pacnpe.neneHHJI ,D.e6HT08 no CK8a)l{HHaM. 

c l.lCJibJO HJyqeHHJI 803MO)((HOCTH HCnOJih308aHHJI HOBblX MeTO.D.OB 

,L1,HarHOCTHp08aHHJ1 TeKyll.lero COCTOJIHHJI nnaCT080H CHCTeMbl 6bma 
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npoattamnuposatta pa3pa6oTKa CsHT&I «Ilepepb1Ba» MecropmK,[(eHmt 

«f10ttew11m> c 1985 no 1999 ro)J.&I. 

Ilo H3BeCTHOH MeTO.D.HKe 6bIJIO paccqHTaHO H3MeHeHHe 3HTJlOnHH 

no .ll.HHaMHKe )J.06&1qu tteqnu, no3BOJIS110I11.ee onpe.uenHT& cTenettb yno­

PSl.ll.oqettttocTH npouecca pa3pa6oTKH. Jtfa )J.HHaMHKH 3HTJJOnHH B&IS1B-

11ettb1 3 nepuo.ua: c 1985-1992 rr. u.ueT pocT 3HTponHH H3-3a ttapacTa­

HHSI ro.uosou )J.06&1qu tte¢ITH no 3aJie)KH, c 1992-1994 rr. 3Hal.fettue 3H­

rponuu CTa6HJIH3HpyeTCSI BBH.ll.Y CTa6HJIH3aUHH )J.06bJqH He¢ITH Ha nu­

KOBOH OTMeTKe H c 1994 r. npOHCXO)J.HT yMeH&WeHHe 3HTJlOnHH, qro 

CBH)J.eTeJihCTByeT 0 TOM, qro B paccMarpueaeMbIH nepHO,ll speMeHH 

npouecc tte¢>Te.uo6b1qu S1BJIS1eTCS1 ynopSI.uoqeHHblM. TaKHM o6pa3oM, no 

HCilOJib3yeMOMY MeTO.ll.Y CMeHa TeH)J.eHI..{HH pa.3BHTHSI npoHCXO)J.HT B 

1992 r. (MaKCHMYM 3Hrponuu), XOTSI 3aBO,llHeHHe 6&1Jl0 Haqaro 8 

1988r. H B TOM )f{e ro)J.y npOH30WJIO pa3fa3HpoBaHHe ueHTJJaJibHOH qac­

TH 3aJie)l(H. Heroqttoe onpe)J.enettue ToqKH nepexo)J.a, oqeeH)J.HO, cssi­

Jatto c HeyqeTOM pacnpe)J.eJieHHSI )J.e6HTOB CKBa)l(HH no npO)J.yKTHBHOH 

rnrnma.LJ.H. 

c u,eJiblO JIHKBH)J.aU,HH yKa.JaHHOfO He,llOCTaTKa 6blJIH pa3pa6oTa­

Hbl MeTO)J.bl, OCHOBaHHble Ha yqere pacnpe)J.eJieHHSI )J.e6HTOB CKBIDKHH 

no nnoma.uu 3aJie)KH. 

MeTO.ll., octtoeaHHhlH Ha atta.JJH3e KapTbI paBH&1x )J.e6HTOB ocyme­

CTBJISleTCjJ 8 CJie)J.ylOlll.eH nocne)J.OBaTeJibHOCTH. Ilo BCeM CKBa)l(HHaM 

co6HpalOTCSI KOOp)J.HHaTbl MeCTOnOJIO)f{eHIDI H .ue6HTbl. IlpOH3BO.D.HTCH 

HOpMHpOBaHHe )J.e6HTOB CKBIDKHH. CrpOHTCSI KapTa paBHbIX .ue6HTOB 

tte¢>Tu. Onpe.ueMeTcSI nnoma.ll.b yqacTKOB, orpattuqeHHbIX nuttmlMH 

paBHblX .ue6HTOM H 3HrpOnHSI no ¢>opMyne: 

-f w,.Logiw; 
E=-i=I __ _ 

LogiN 

r)J.e: N - qucno o6nacTeH c paBHbIM )J.e6HTOM 

Wi - eepoSITHOCT& nona.u.attHSI e 3Ty o6nacTh. 

Ha OCHOBe pe3yJI&TaTOB no.ucqera 3HTponHH no )J.aHHOH MeTO)J.HKe 

Bbl)J.emllOTCSI TJJH nepHO)J,a: 1985-1989 rr .-pocT 3HTJJOnHH, 1989-1994 
rr.--cTa6HJIH3aQHSI H 1994-1999 rr.-na)J.eHHe. 

KaK H3Becmo, e ttaHMettee ynopSI)J.oqeHHOH cucTeMe see ee co­

CTOSIHHSI paBHOBepOJITHbl. Ilpu 3TOM 3HrponHSI )J.OCTHraeT ceoero MaK­

CHMaJibHOfO 3HaqeHHJI. 

IlpHMeHHTeJibHO K paCCMOTpeHHOMY cnyqaio paBHOBepoJITHOe co­

CTOJIHHe - 3TO Kor.ua nnoma.uu yqacTKOB, o6paJyeMblX JIHHHSIMH paBHblX 

)J.e6HTOB, OTHOCHTeJibHO paBHbl. B nepHO)J. 1989-1994 rr. HMeeT MeCTO 
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HMeHHO TaKoe COCTO}IHHe CHCTeMbl. y CTilHOBJieHO, qTo 3TOMY nepuoey 

COOTBeTCTByeT CTa6HJIH3aQHj( 3HTPOnHH npu ee uau60JibllleM 3Haqe­

HHH. CTepHO,ll pocTa 3HTPOnHH (1985-1989r.r.), xapaKTepu3yeTC}I 380-

JIIOQUeH CHCTeMhl OT COCTO}IHIDI c ,llOMHHHpOBaHHeM nnoma.uu 0,llHOro 

yqacTKa c OTHOCHTeJibHO BblCOKHM 3HaqeHHeM .ue6H'ra Hecprn K paBHO­

eepOj(THOMY COCTOHHHIO. CTepHO.ll CHH:>KeHHH 3HTPOnHH (1994-1999r.r.) 

xapaKTepH3YeTCj( 3BOJIIOQHeH nnaCTOBOH CHCTeMbl OT paBHOBepouuoro 

COCTO}IHHH K COCTOHHHIO c .llOMHHHpOBaHHeM nnoma.uu O,llHOro yqacTKa 

c OTHOCHTeJibHO HH3KHM 3HaqeHUeM .ue6uTa. 

TaKHM o6pa.30M, B pe3yJibTaTe r1eTa pacnpe.ueneHHSI .ue6HTa Hecp­

TH no nnoma.uu 3aJie:>KH Toqttee BbI,lleJIUOTCj) nepHO.llbI pa.3pa6oTKH 3a­

ne:>KH. Cne.uyeT OTMeTHTb, qTo c noMOI.UbIO .uaHHoro MeTo.ua MO)l{}{O 

HCCJie,llOBaTb yqacTKH (6JIOKH) 3aJie:>KH B OT,lleJibHOCTH H BbrnBHTb Te 

nJIOl.l{a,llH, no KOTOpblM pa.3pa60TKa H,lleT He no HaHJI}"IUieMy CQeHapHIO. 

AHanuJ MO)KeT npoBO.llHTbCj( He TOJibKO no .ue6uTaM, Ho u no .llPYrHM 

noKaJaTeJIJIM, HanpuMep, K03cpcpHQHeury .upeHHpyeMOCTH, o6BO,llHeH­

HOCTH H T.,ll . 

.n1rn Toro, 'ITo6bl HMeTb B03MO)KH0CTb aHaJIH3HpoBaTb H3MeHeHHe 

noeepXHOCTH pacnpe,lleJieHUj( .ue6HTOB He«ilJrn no CKBa)KHHaM B pa.3HbJe 

nepHO,llbl pa.3pa60TKH npOH3BO,llHTCH HOpMupoeattue KOOp,llHHaT pacno­

JIO)KeHIUI CKBa:>KHH (X,Y) H .ue6HTOB (Z). c nOMOl.l{blO pa.3pa60TilHHOro 

naKeTa nporpaMM pacc'IHTbIBaJOTCj) nnoma.uu noeepxnocTH pacnpe.ue­

neHIDI .ue6HTOB He<l>TH no CKBa:>KHHaM. 

bbUia IlOCTPOeHa 06maJ1 no3HTHBHaJI noeepXHOCTb pacnpe,lleJieHUJI 

.ue6HTOB He«ilJTH no CKBa:>KHHaM, npe,llCTaBJIHIOl.l{aj( co6ou «XOJIMHCTblH 

peJibe<I>» c «XOJIMaMH» B MeCTilX pacnoJIO)KeHUJI CKBa)KHH " BblCOTOt:i, 

COOTBeTCTBYIOl.l{eH 3Ha'leHHIO HOpMHpOBaHHOfO .ue6H'ra. 06mag nno­

ll.J,a,llb Il03HTHBHOH noeepXHOCTH (Of1Illl) npe,llCTilBJIHeT co6ou nno­

w.a)J.b noeepXHOCTH «XOJIMOB». l".fayqeHUe H3MeHeHHj( OnTifi, xapaKTe­

pH3yIOll.J,eH HeO)J.HOpO.llHOCTb TPeXMepHOH CHCTeMbl, 3aCJIY:>KHBaeT 

BHHMaHHjJ. 

YeeJIH'leHHe onnn B nepBbIH nepHO.ll (1985-1988), 6e3ycnOBHO, 

CBHJaHO c pe3KHM pOCTOM KOJIH'leCTBa .uo6bIBaIOl.l{HX CKBIDKHH. 

3uaquTeJibHOe CHU)KeHHe poem H qacTHqHaJI CTa6HJIH3aQHSI 

0I1TITI BO BTOpOM nepHO,lle ( 1989-1995) CBJ!JaHa CO CHH)KeHHeM TeMna 

BBO,lla HOBblX CKBa)KHH H OTHOCHTeJibHOH CTa6HJIH3aQHeH HOpMupoBaH­

Horo .ue6urn JaJie)KH. 

Crn6HJIH3aQUjJ onnn Ha 6onee HH3KOM ypoBHe B TPeTbeM ne­

puo.ue (1996-1999), npu npaKTH'leCKH HeHJMeHHOM KOJJHqecTBe CKBa-
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)10-IH, 6e3yc110BHO, CBH3aHa c yMeHbwemieM HeO,LJ,HOpO,Ll,HOCTH pacnpe­

,LJ,eJleHHH ,LJ,e6HTa tte<t>TH no CKBIDKHHaM, npHBO,Ll,HlllHM K yMeHbWettmo 

OIUITI. 
OillUl HBJIHeTCH O,!J,HHM H3 IlOKa3aTeJieH, xapaKrepmylOlllHX 3<P­

<t>eKTHBHOCTb pa3pa60TKH MecmpmK,LJ,eHHH. HepaBHOMepHOCTb oroopa 

He<t>rn no CKBIDKHHaM npHBO,LJ,HT K BblCOKHM 3HatteHHHM QCTCTCT, npH 

'.HOM K HeO,LJ,HOpO,Ll,HOCTH nJiaCTa no npottuuaeMOCTH, nopHCTOCTH, tte<P­

TeHaCbillleHHOCTH H T.,!J,. ,LJ,06asm1eTCH HeO,LJ,HOpo,!J,HOCTb no ;::i;peHHposa­

HHIO, ttTO ycJIO)l{HHeT pa3pa60TKY tte<Pni:ttoif 3aJie)l(H. O;::i;ttaKo cne;::i;yeT 

OTMeTHTb, lfTO KpOMe oroopa tte<t>TH no CKBa:>KHHaM Ha OTICTCT BJlHHK:>T 

KOJIHlfeCTBO H pacnoJIO)l(eHHe CKBa:>KHH. 4T06bl BbUIBHTh creneHb BJIHH­

HHH HepaBHOMepHOCTH oroopOB He<t>TH no CKBa:>KHHaM Ha QCTCTTI 6bIJla 

pacCMOlpeHa y;::i;eJibHaH ruIOIUa,!J,b Il03HTHBHOH nosepXHOCTH (YTIIlII), 
no3BOJIJl}()IUaH HCKJIK:>lfHTb BJIHHHHe lfHCJia CKBIDKHH, BBO,AHMblX B 3KC­

nnyaTaUHIO. 

Hccne;::i;osattue H3MeHeHHJJ: YI1I1I1, onpe;::i;enHeMOH nyTeM ;::i;ene­

HHH nnoma;::i;H no3HTHBHOH nosepXHOCTH Ha lfHCJIO CKBa)l{HH, BO spe­

MeHH. Bb1.ne11H10TCH TpH nepHo.na, cooTBeTCTBYJOlllHe paHee onpe.ne­

JieHHhIM, lfTO Il03BOJIHeT HCnOJib30BaTb 3TOT napaMeTp npu .nuarHOCTH­

posaHHH IDiaCTOBOH CHCTeMbl. 

Cne.LJ.yeT OTMeTHTh, lfTO npu paccMoTpeHHH Ynnn ocuosHbIMH 

<t>aKTOpaMH, BJIHHIOIUHMH Ha Hee, HBJIHIOTCSI ypOBeHb oroopa tte<t>TH H 

pacnoJlO)l{eHHe CKBa)l{HH. BIIHJJ:HHeM yKa3aHHbIX <t>aKTOpos xapaKTepH-

3yeTCH nepBbIH nepHO,!J, pmpa6oTKH. Bo BTOpoM nepuo.ne BJIHHHHe pac­

nOJIO)l(eHHH CKBa)l{HH, no sceit sepOHTHOCTH, yMettbwaeTCH, T.K. y)l{e 

npo6ypeH OCHOBHOH <Pott.LI. CKBIDKHH H CTa6HJ1H3aUHJJ: YIITin o6ycJIOB­

Jieua oTuocureJihtton cTa6HJIH3auuei1 oroopa ue<t>rn no 3aJie)l(ff. B 

TpeTbeM nepHO.LI.e ua6JI10JI.aeTCH cTa6HJIH3aUHH Ynnn ua 6onee HH3KOM 

ypostte, o6ycJIOBJieHHaH .LI.OMHHHposauueM CKBIDKHH c OTHOCHTeJibHO 

HH3KHM .ne6HTOM H3-3a Me,!J,JleHHOfO CHH)l{eHHH o6'beMa JaKalfKH BO,!J,b[ B 

nJiaCT H pa3ra3HpOBaHHH IO)l{HOH lfaCTH 3a.Jle)l(H. 

Hccne.nosattue H3MetteHHJJ: IDIOIUa.LI.H nOJHTHBHOH noeepxnocTH s 

3aBHCHMOCTH OT pacnpe.LI.eJieHHH .zr.e6HTa CKBa)l{HH no JaJie)l(ff npH no­

CTOHHHOM HOpMHposaHHOM .ne6uTe JaJie)l{H IlOKa3aJI, lfTO 3TOT napa­

Melp CHJlbHO BJIHHeT Ha nnoma,nb n03HTHBHOH noeepXHOCTH, T.e. see 

3TO JlHlllHHH pa3 ,!J,OKa.JbIBaeT B03MO)l{HOCTb IlJIOllla,!J,H Il03HTHBHOH no­

sepXHOCTH xapaKTepH30BaTb HeO,!J,HOpD,!J,HOCTb nJiaCTOBOH CHCTeMbI. 

Ouenolftthre paclfeTuI noKa.JaJIH, lfTO MHHHMaJihHasi nnoma,nh no3HTHB­

uoit nosepXHOCTH JI.OCTHfaeTCH npH paBHOM ,ne6HTe CKBa)l{HH. 



10 

MHHHMaJibHa.si: nJIOllla.llb noJHTHBHOH nosepxHocrn (MTIIBl) 
npe.n;cTaBJI.sleT co6ou nnoma.n;b n03HTHBHOH nosepXHOCTH, npH KOTOpOM 

Bee .n;e6HTbl CKBa)l(HH 3aJie)l(H 0.llHHaKOBbl H pa8Hbl cpe.n;HeMy HOpMHpo­

BaHHOMY .n;e6HTY no CKBa)l(HHe no HCCJie.n;yeMOMY ro.n;y, T.e. OTHOUJe­

HHIO cyMHpoBaHHblX HOpMHpOBaHHbIX .n;e6HTOB CKBalKHH 3aJie)l(H HC­

cne.n;yeMoro ro.n;a K KOJIHl.feCTBY CKBa)l(HH Ha HCCJie,n;yeMblH ro.n; . c Qe­

JlblO H3yl.feHH.sl xapaKrepa H3MeHeHH.si: MHHHMaJibHOH no3HTHBHOH nno­

llla.llH 6bIJia paCCl.fHTaHa nJIOllla,LJ;b no3HTHBHOH noeepXHOCTH, npH paB­

HOM pacnpe.n;eJieHHH .n;e6HTa no CKBa)l(HHaM, no ro,n;aM. B Kal.feCTBe 

paeHoro .n;e6uTa .LJ;JIH KIDKJJ,oro ro.n;a 6panocb 3Hal.feHHe cpe.n;Hero Hop­

MHpoeauuoro .n;e6HTa no CKBa)l(HHe, no HCCJie,n;yeMOMY ro.n;y. 

Mccne.n;osauue H3Meueuu.si: MHHHMaJibHOH nJIOllla.llH noJHTHBHOH 

nosepXHOCTH nOKaJaJIO, 1.fTO oua HBJIHeTCH 6onee CTa6HJibHOH eenu-

1.fHHOH H Mano no.n;sep)l(eua MeJIKHM HJMeHeHHHM cncreMbI. Bhl.si:eneuo, 

1.fTO MITITIT, noJBOJIHIOllla.11 HCKJIIOl.fHTb BJIHHHHe ueo,LJ;Hopo,n;HocTH pac­

npe.n;eneun.si: .n;e6HTOB Hecl>TH, 1.feTKO BbI.n;em1eT rpauHQbI pattee onpe.n;e­

JieHHbIX nepno.n;os. Cne.n;yeT OTMeTHTb, 1.fTO cyMMapuoe BJIHHHHe KOJIH­

qecTsa H pacnoJIO)l(eHHe CKBa)l(HH B KIDKJJ.OM nepHO,LJ;e O,LJ;HHaKOBO, a 

pocT JHal.feHHH MITITIT o6ycnosneu pocTOM <t>ou.n;a CKBa)l(HH. 

c QeJiblO H3yl.feHHH BJIH.si:HHH pacnoJIO:>KeHH.si: CKBa)l(HH Ha nnoma.llb 

n03HTHBHOH noeepXHOCTH 6blJIO H3yl.feHO noee.n;eHHe y,n;eJibHOH MHHH­

MaJibHOH nnoma.n;u noJHTHBHOH noeepXHOCTH (YMI1I1I1). YcTaHOBJie­

HO, 1.fTO CYllleCTBeHHyto pOJib 3TOT cl>aKTOp urpaeT TOJlbKO B nepBOM ne­

puo.n;e. CJie.n;yeT TaK*e OTMeTHTb, 1.fTO pa36HeHHe Ha .n;ea nepno.n;a, T.e. 

1985-1989rr. H 1990-1999 rr. C 1990 ro.n;a JHa11.euue YMnnn cTa6u­

JIH3HpyeTC.si:, T.e. B QenoM JaJie)l(b oxea11.eHa pa3pa6oTKOH. 

TaKHM o6paJoM, aHaJIH3 H3MeHeuu.si: noeepXHocTH pacnpe.n;eneHH.si: 

HOpMHpOBaHHblX .n;e6HTOB no Cl<Ba)l(HHaM, HecYlllero B ce6e MHoroo6-

pa3HYfO ttHcl>opMaQHIO, noJBOJUleT onpe.n;enHTh 3cl>cl>eKTHBHOCTb npoQecca 

Heljne,n;o6bl11.H, nepHO,LJ;bl pa3pa6oTICH 3a.lle:>KH H cl>aKTopbl, .llOMHHHpYfO­

lllHe Ha KIDK,LJ,OM 3Tane pa3pa6oTKH, AJUI ceoeepeMeHHoro HJMeHeHu.si: 

ciparernH pa3pa6oTKH B ycJIOBIDIX He,LJ;OCTaT011.HOH HHcl>opMaQHH. 

8TopaH rnaea pa60Tbl noCBHllleHa BonpocaM nOBbIUJeHHH 3cl>­

cl>eKTHBHOCTH MeTO.llOB 803,LJ;eHCTBHH Ha npH3a6oHHYIO 30HY Ha OCHOBe 

3<Pcl>eKTHBHOro nJiaHHpoeaHHH MeponpHHTHH. 

KaK H3BeCTHO, npH HJy11.eHHH COCTOHHH.sl npH3a6oHHOU 30Hbl, B 

OCHOBHOM, HCOOJib3YIOT HH:>KecJie,LJ;YfOI.l.U1e 00.llXO.llbI: 

aHaJIH3 K03cl>$HQHeHTa rn,n;pO,llHHaMH11.eCKOfO coeeprneHCTBa 

CKBa)l(HHbl ( cp ); 
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- attaJIH3 .n.aHHblX no HCCJie)J.OBaHHIO CKBa:>IUIH npH HeycTilHOBHB­

weMC51 pe)l{HMe cpHJib'fJJaUHH. 

B nepsoM cnyqae, ecnH cp= I, TO npoHHuaeMOCTh npH3a6oHHOH 

30HhI H nnacTil paeHbI H cocTOj)HHe TI3C npHHHMaIOT HeH3MeHHhIM, ec­

JIH cp< 1, TO npHHHMaeTCH, 'ITO npOHHuaeMOCTb B npH3a60HHOH 30He 

yMeHbWeHa H TI3C 3arpH3HeHa, ecJIH cp> I, TO npHHHMaeTcH, 'ITO npo­

HHuaeM OCTb np1na60HHOH 30Hbl yeeJIH'leHa. 

Bo srnpoM cnyqae oueHKa cocTOj)HH51 TI3C ocymecTBJij)eTcj) ny­

TeM o6pa60TKH KpHBblX BOCCTaHOBJieHHj) .n.aeneHHj), no KOTOpblM onpe­

)J.eJijJeTCH CKHH-cpaKTOp, TJJaKTyeMhlH KaK xapaKTepHCTHKa 3arpH3HeH­

HOCTH npH3a60HHOH 30Hbl. 

KaK BH.D.HO, YKa3aHHb1e MeTO.llhl xapaKrepH3YtOT cocTOjlHHe npH-

3a6oifHoH 30Hbl TOJlbKO cpaKTopoM 3afpj)3HCHHOCTH (H3MeHeHHj) npoHH­

uaeMOCTH ), 'ITO e 6oJiblllHHCTee cnyqaee, .n.aeT HeTO'IHb1e pe3ynhTaTbI, 

TaK KaK Ha H3MeHeHHe COCTOjlHH.R npHJa60HHOH 30Hbl BJIHjJJOT H .n.pyrne 

cpaKTOpbI. 

B C8j)3H c 3THM HMeeTC.R IlOTJJe6HOCTb B HOBOM no.n.xo.n.e K onpe­

.n.eneHHIO COCTOj)ffffj) npH3a6oHHOH 30Hhl, Il0380Jlj)fOLUeM npHHHMaTb 

perneHIDI 6e3 npose.n.eHHjJ ,llOilOJIHHTeJlbHbIX HCCJie,llOBaHHH, a TilIOKe 

yqeCTb see cpaKTOpbI, BJIHjJIOLUHe Ha yMeHbllleHHe npoH3BO.llHTeJibHOCTH 

HecpTe.n.o6hIBalOLUHX CKBIDKHH. 

Bo BTOpOM naparpacpe paccMaTJJHBaeTCjJ npHMeHeHHe HOBOfO 

IlO,llXO,lla .llJlj) HCCJie,llOBamUI COCT0j)HHJ1 TI3C. c 3TOH ueJiblO npe,llJlara­

eTCjJ HCilOJlb30BaTb MO)J.CJlb, xapaKTepH3YtOLUYIO B3aHMO,lleHCTBHe 

CKBa)KHH nyTeM KOppeMUHOHHOro aHaJIH3a. TipH 3TOM CTpOUCjJ KapTbl 

paBHblX K03cpcpHu.HeHTOB KOppeJI.RUHH, KOTOpble Ha OCHOBe onpe.aene­

HH.R CJia6o)lpeHHpOBaHHblX 30H 3aJie)KH Il03B0Jlj)IOT BbI6paTh 30HY 803-

.n.eHCTBHH. 

Tipe)lJIO)KeHHblH MeTO,ll onpe)leJieHHjJ COCTO.RHHjJ TI3C npHMeHeH 

Ha rpynne cKBa)KHH X ropH30HTil n CBHTbl «TiepepbIBa» Mecrnpo)K,lle­

HHR «flOHClllJIH». Bblj)BJICHO, lfTO Ha Bb16paHHOM yqacTKe CBHTbl <<ne­

pepbIBa» H3 13 CKBa)KHH TOJlbKO Ha 3-x K03cpcpHUHCHT KOppeJijJQHH 

6011bllle 0,5. Ha I 0-TH ocTaJihHbIX CKBa)KHHax KoppeMUHOHHa.R CBjJ3b 

c11a6a.R, 'LITO CBH)J.eTeJibCTBYeT 0 eepo.RTHOM 3afpj)3HCHHH npH3a60HHOH 

30Hbl 3THX CKBa)KHH. 

Ha BhI6paHHOM yqacTKe X ropn30HTil ecTu eepoj)THOCTh 3arpH3-

HeHHj) B TOH HJIH HHOH cTeneHH npH3a6ouHOH 30HhI no•ffH ecex cKBa­

)l{HH, TaK KaK IlOlfTH BO scex CKBa)KHHax npHBe)J.eHHblH K03cpcpHUHeHT 

KOppeJIRUHH MeHbllle 0,5. 
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AHa.rtOrn'IHbie Hccne,no8amui: npo8e,neHHhle .nnx .npyrHx yqacTK08 
nOKa3a.rtH, 1ITO Me)l(Jl.y KoJ<t><tmuueHTOM KoppeJIJIUHH (R) H CKHH­
<t>aKTopoM, xapaKTepH3YIOLUHM H3MeHeHue npoHuuaeMOCTH (SK) HMeTCJI 
recuax C8Jl3b. Hatt,neua c11e.ny10LUaJ1 JMnpH'leclGUI 3a8HCHMOCTb Me>K.ll.y 
Ru SK: 

SK=0,51Kl,886 

HcnoJib3YX Hai1,neuHbie 3Ha11eHHJ1 SK - MO)l(HO onpe.nenHTb u npo­
HHuaaeMOCTb TI3C, no H38eCTHblM <t>opMyJiaM, nOCTpOHTb KapTbl pa8-
HblX npoHuuaeMOCTeH H no HHM Bb16paTb MeponpHXTHJI no 803,l\eHCT­
BHIO Ha CT3C B cooTBeTCTBHH co crenettblO 3arpJ13HeHux. 

B TpeTbeM naparpaq,e npuBOMTCJI pe3yJibTaTbI uccne)J.08attuii no 
H3y"leHHIO COCTOJIHHJI TI3C H 8bI6op Mero.na 803,lleHCTBHJI Ha OCHOBe 
H3yqeHHJI <t>aKTOpoB, 8JIHJllOLUHX Ha npOH3BO,llHTeJibHOCTb CK8a)l{HH, c 
HCnOJib308aHHeM 06LUero CKHH-J<t><t>eKTa. 

H3secTuo, "!TO npu JKcnnyaTauuu He<l>TXHbIX cKBa)l{HH npoucxo­
AHT YMeHbWeHue npoHuuaeMocTH npu3a6oituoit 30Hbl. CTpu JTOM Ha-
3Ha'laIOT MeponpIDITHJI no BOCCTaH08JieHHIO npouuuaeMOCTH, KOTOpble, 
3aqacry10, He .uaIOT J<t><t>eKTa. 3To CBJl3aHO c TeM, 'ITO CHH)l{eHHe )J.e6HTa 
CK8a:>KliH npoucxo.uuT u no APYrHM npuquuaM, 8 qacrnocTu, HH3KOH 
CTeneHH nepq,opauuu, BbICOKOH creneHH HCKpHBJieHIDI CKBa)l(HH, Heo.n­
HOPO.llHOCTH nnacTa, Mttoro<t>aJHOCTH H HeJiuHdiuocTu noToKa. 

il0'.3TOMy, npe.!\JiaraeTCJI XapaKTepH30BaTb CHH)l{eHHe ,Ue6HTa na­
paMeTpOM o6LUero CKHHa, yqHTbIBalOlUefO 8JlHJIHHe BCex 8bIWenepe­
lfHCJieHHbIX <t>aKTopOB. 06LUHH CKHH-J<t><t>eKT onpe.nenxeTCJI no <t>opMy­
ne: S'= S+Dq, r.ne Dq-CKHH J$$eKT npu <t>uJibTpauuu HecoTBeTC8YIOLUeH 
3aKoHy ,[{apcu; S-o6muit CKHH-J<l><l>eKT npu <t>unbTpauuu no 3aKoHy 
,[{apcu. 

,[{JI" OTHocuTeJibHO HH3KHX .ue6uT08 Dq=O, TOr)J.a S'= S 
s 8KJIIO'laeT c11e.ny10mue KOMnoHeHTbI: 

S= SK+ Sn+ Sc+ sh +SM+ Sq+ Ss 
r.ue SK, Sm Sc. sh ,SM, Sq, Ss COOTBe1'CTBeHHO CKHH yqHTb18alOlUHH 

H3MeHeHHe npoHuuaeMOCTH, creneHb nep<t>opauuu, creneHb BCKpbITHJI 
IUiaCTil, Heo,rumpo,UHOCTb IUiaCTa, MHoro<t>aJHOCTb IlOTOKa, HeJIHHeHHOCTb 
<l>HJibTpa.IJ;HH, BJIHJIHHe 803,UeiiCTBHJI Ha npH3a60HHYJO 30HY CKBIDKHH. 

B .n;uccepTaUHOHHOH pa6ure npH80.llHTCJI onpe.neneHue, 8 oT.uenb­
HOCTH, KIDIC,l:{OfO KOMnoHeHTa o6mero CKHHa. KpoMe roro, o6mun CKHH­
J<t><t>eKT MO)KHO onpe.ueJIHTb TaIOKe H3 pa.3HHUbl Me)l(A)' noTeHUHaJlbHbl­
MH (TeOpeTH"leCKHH H <t>aKTH'leCKHH) .ue6HTaMH, T.e S= (QnoT(TYQmn(op)-1) 

l~/rc, f.!\e ~-pa,nuyc .!\peH3)Ka. 
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IloKa3atto, 4TO 3HaJI 3Ha4ettue o6mero CKHH-JqHpeKTa, a TaJOKe ero 

KOMrJOHeHTOB, MO)l<HO c O.D.HOH CTOpOHbl, BbI6paTb H Ha3Ha4HTb Mepo­

npHWilUI no ero yeeJIHLfeHHIO, c .D.pyroif CTOpOHbl onpe.D.eJIHTb COCTOH­

HHe npH3a60HHOH 30Hbl CKBa)l{l.fH. 

B :.ieTBeprnM naparpa<f>e paccMoTpeHbI eonpocb1 noBbIUJeHHH J<f>­

<f>eKr;rnttocTH KHCJlOTHbIX u nettoKHCJlOTHbIX o6pa6oTOK. KaK HJBecTHo, 

KHCJ1C1HOe 803.[{eHCTBHe HCnOJib3YeTCH, B OCHOBHOM, .[(JIH yeeJ1H4eHH51 

npoHHU.aeMOCTH npH3a6oHHOH 30Hbl. Ha npOMblCJlaX., B OCHOBHOM, npH­

MeH~KH'CH COJ151Ha51 H nJlaBHKOBaJI KHCJ10Tbl H MO.D.H<f>uuupoBaHHble co­

CTaB~ Ha HX OCHOBe. 

K O.[{HHM H3 OCHOBHbIX <f>aKTopoe, onpe.D.CJlRIOLUHX BhI6op peuen­

TYPbl ICHCJlOTHOfO pacTBopa, OTHOCHTCR XHMHLfeCKHH COCTilB nopO.D.bl­

KOJlJierropa. npu 3TOM B KOJlJieKTOpax, He CO.D.Cp)(Gllll,HX B CBOeM COCTilBC 

OCa.[\JCC06pa:iyJ:OLUHX BKJII04CHHH, npe.D.nO'IHTHTeJlbHO npHMeHHTb KH­

CJIOTHI:.Je paCTBOpbl c nOBblllJCHHOH npOHHKaJ:OmeH: cnoco6HOCTblO, K KO­

TOpbIM OTHOCHTCH H fa3HpOBaHHbie KHCJIOTHble pacTBOpbl. 

Ilpu nJlaHHpoBaHHH KHCJIOTHhlX o6pa60TOK, o6bI'IHO, HX noKaJa­

TCJlH onpe.[{eJIHIOTCH 6e3 y11eTa CTeneHH 3arpH3HeHHH n3C. B pe3yJibTa­

re, 3TO IlpHBO)J.HT K HenpaBHJibHOMY Bbl6opy nOKa3aTeJleH o6pa60TKH H, 

KaK c.r::e,aCTBHe, K CHH)l{CHHIO HX 3<f><f>eKTHBHOCTH. 

Ilpu o6pa60TKe npu3a60HHOH 30Hbl CKB~HH, B OCHOBHbIM, peru­

CTpHpj'IOT ycTbeeoe .n.aeneHHe H cKopocTb 3aKa4KH. B .D.CHCTBHTeJlbHO­

cnt 3Tii nepeMCHHbie .[{OJI)l{Hbl H3MepHTbCH Ha 3a6oe HO, TaK KaK HC­

nOJib30BaTb 3a60HHbie MaHOMeTpbl H paCXO.D.OMepbl .[{OCTaTO'IHO CJIO)l{­

HO, npHXO.[{HTCH Onpe,!l.eJIHTb 3TH nepeMeHHbie paC'leTHblM nyTeM. Ilo 

H3MepeHHblM YCTbeBblM ,!J.aBJlCHHHM H CKOpOCTH 3aKa4KH MO)l{HO oue­

HHTb CCCTOHHHe npH3a6oH:HOH 30Hbl, T.e. onpe.n.e11HTb H3MeHeHHe CKHH­

<f>aKTopa B Te'leHHH o6pa60TKH. 

CTpu onpe.n.e11eHHH noKa3aTe11eif o6pa6oTKH B pa6oTe npeJJ.JJaraeTCH 

HCnOJib30BaTb MeTO,!J. naKKoJIOHH, Y'IHTbIBaJ:OLUHH CTeneHb 3arpH3HeHHH 

npH3300HHOH 30Hbl CKB~HH npH npoBe,!J.eHHH o6pa60TKH. no 3TOMY 

MCTO,lzy onpe.n.eJUIJ:OTCH ,!J.aBJieHHe HafHeTaHIDI )KH)J.KOCTH H .n.pyrne napa­

MeTp~ npouecca B 3aBHCHMOCTH OT pacxo.n.a )KH,!J.KOCTH H CTeneHH 3a­

rp»3HeHHH nJC. npe.[(JIO)l{CHa MO)J.HcpHKaUHH 3TOfO MCTO,!J.a .[(JIH ropu-

30HTIL1bHblX. CKBIDKHH. Pac11eTu1 noKaJaJiu, 4To npu npo11ux paBHbIX yc­

JlOBIDIX,. .n.aBJleHHe HartteTaHHH B ropH30HTilJlbHOH CKBIDKHHe, no cpaeHe­

HHJ:O c BepTHKaJibHOH, B 2,5-3,0 pa3a MeHbllie. KpoMe TOfO, ,!J.JUI 3a.[{aH­

HOH BellH'IHHl:il DOJIO)KHTeJlbHOro CKHH-<f>aKTopa, BeJlH'IHHa na.[leHHH 
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,IJ.aBJieHlUI B CKHH-30He ,!J.JIJI ropH30HTaJibHOH CKBIDKHHbl 3Ha'-IHTeJibHO 

MeHbllle (nO'-ITII B 5 pa.3), '-leM )l.JUl 8epTIIKaJibHOH CKBIDKHHbl. Jl.aHHbIH 

cpaKT C8H.llHTeJibCTByeT 0 TOM, '-!TO npuMeHeHue KOHKpeTHoro MeTO.lla 

803.UeiicT8H.H ua TI3C, c QeJiblO YJIY'-lllleHH.H npoHnuaeMOCTH 8 cny1.1ae 

ropH30HTaJibHOH CKBIDKHHbl, 6y .lleT HMeTb MeHbWYIO 3cpcpeKTH8HOCTh, c 

TO'-IKH 3peHHJI fl08billleHHJI ee np0.Q)'KTH8HOCTH, 1.feM 8 BepTHKaJibHOH 

CK8a:>KHHe. Tio3TOMY npe.z:i;aapurenbHO nepe.u npnH.HTHeM peweHH.H o 

803.lleHCTBHH Ha npH3a60HHYIO 30HY ropH30HTaJibHOH CK8IDKHHbl, Heo6-

XO.UHMO oueHHTb 8eJIH'-IHHY na,AeHHJI .uaBJieHHH B CKHH-30He H cpa8HHTb 

ee c o6ll(HM nepena.llOM .llaBJieHHH. 

Ha KOHKpeTHbIX npuMepax noKa:JaHO, KaK ucnoJib3YH 8bIIIIeyKa-

3aHHbIH no.z:i;xo.u MO)l{}{O nporuo3upo8aTb H perynupoBaTb napaMeTPbI 

KHCJIOTHOH o6pa60TKH. 

Tipu nJiaHHp08aHHH KHCJIOTHblX o6pa60TOK cyll(eCTBeHHOe 3Ha'-le­

HHe HMeeT H3}"-leHHe H3MetteHHe napaMeTPOB 8 3aBHCHMOCTH OT npOHH­

uaeMOCTH nnacra. C 3TOH ueJiblO npo8e,neHbI pac'-!eTbI npH K=0,25MKM
2 

H K=0,1MKM
2

, KOTOpbie nOKa3aJIH, '-!TO B HH3KOnpOHH1.l,aeMbIX nnacrax 

.ua8Jieuue HarHeTaHH.H, 8 3aBHCHMOCTH OT 3arp.H3HeHH.H, yeeJ1H'-IH8aeTCH 

HHTeHCHBHee, 1.feM B 8blCOKonpoHH1.l,aeMbIX nnacTax. 

Ylccne.uosauu.H noKa3a.JIH, '-ITO no Mepe na,AeHH.H nnacroeoro 

.uaeneHH.H H HapaCTaHHJI 1.faCTOTbl KHCJIOTHblX o6pa6oTOK 

3cpcpeKTHBHOCTb HX yMeHblllaeTCJI. 0.z:i;HOH H3 OCHOBHbIX npH'-IHH 

CHH:>KeHHJI 3cpcpeKTHBHOCTII o6pa6oroK JIBJIJleTCJI yMeHbWeHHe rny6HHbl 

npoHHKHOBeHH.H aKTH8HOH KHCJIOTbl 8 nnacT npu HH3KHX .llaBJieHHJIX. 

B C8H3H c 3THM, aKTHBHO npuMeHHIOTCH neHOKHCJlOTHbie 

o6pa60TKH. TipH neHOKHCJlOTHblX o6pa60TKax cyll(eCT8eHHO 

yseJIH'-IHeaeTcH oxeaT TI3C B03.llCHCTBHeM. 

3cpcpeKTHBHOCTb neHOKHCJIOTHblX o6pa60TOK B 3Ha'-IHTeJ1bHOH 

CTeneHH 3a8HCHT OT ycTOH'lH80CTH KHCJIOTHblX nett, CKOpOCTH HX B3aH­

MO,QeHCT8HJI c nopo,z:i:aMH. B HaCTOHll(ee epeMJI IIIHpOKO npHMeHJleTCJI 

cnoco6 KHCJIOTHOH o6pa60TKH npu3a60HHOH 30Hbl HecpTHHOro nnacra, 

BICJJIO'lalOll(HH nocne,z:i:oeaTeJibH)'IO 3aKa'lKY 8 nnacT pacTBopa TIAB, ne­

HbI H 80.QHOro pacTBopa COJIJIHOH KHCJ10Tbl. He.z:i:ocTaTKOM cnoco6a JIB­

JIJleTCJI TO, '-!TO c pocTOM ,z:i:aeneHIDI, npn ,QBH:>KeHHH 3apaHee npnroTOB­

JieHHOH neHHOH CHCTeMbl no CTBOJI)' CICBIDKHHbl, npOHCXO,llHT nOBbIWe­

HHe ee nJIOTHOCTH 8 HeCKOJibKO pa3 (s 8-10 pa.3), B pe3yJibTaTe qero 

CHH:>KaeTC.H ee KpaTHOCTh, HHor.z:i;a Ha HeCKOJlbKO nopHJJ:KOB H npoueHT­

Hoe co,z:i:ep:>KaHHe :>KH.QKOH cpa3b1 B neHHOM pacTBope CTaHOBHTCJI conoc­

TaBHMbIM c co,z:i:ep:>KauueM rma. KpoMe roro, neHa roTOBHTCH Ha ycTbe 
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CKBIDKHHbl npH )laBJieHHH JHa'IHTeJibHO MeHbllleM, 'leM nJiaCTOBOe, a yc­

TOH'IHBOCTb neHHOro pacTBopa B CHJibHOH CTeneHH JaBHCHTH OT ypoBH.H: 

)laBJieHH.H:, npH KOTOpOM OH fOTOBHJIC.H:, 'ITO npHBO)lHT K npe)l{)leBpe­

MeHHOMY CHHepe3HCY neHbl H ttapyllleHIUO ceJieKTHBHOCTH cnoco6a. 

c QeJiblO noBbillleHH.H: 3<t><t>eKTHBHOCTH cnoco6a KHCJIOTHOH 

o6pa6oTKH npHJa6onHoH JOHbI neo,ZJ,Hopo)lttoro ne<t>rnnoro nnacTa, Ja 

c<1eT yeenn<1eHH.H: oxsaTa o6pa6oTKH no rny6Htte n TOJIIQHHe nnacTa, a 

TalOKe nOBbillleHH.H: ceJieKTHBHOCTH o6pa60TKH, BKJIJO'laJOmeli no)la<Iy B 

CKBa)ICHHY nAB H paCTBOpa KHCJIOTbl, npeAJIO)l{CH HOBbIH cnoco6 npH 

KOTOpOM B CKBIDKHHY )lOnOJIHHTeJibHO no)laK>T fa.JOBbI)leJI.H:IOIQHH areHT. 

B peJyJihTaTe peaKQHH, Me)l{)ly KHCJIOTOH n ra.JOBbI)leJI.H:IOI.llHM arettTOM, 

o6pa.JylOTC.H: ra.J (yrneKHCJiblH ra.J, aJOT, yrneBOJlOPOJlHbie fa.Jbl H T.JJ.) H 

BO)lOpaCTBOpHMbie COJIH, flBMIOIQHeC.H: xopOlllHMH noHHJHTCJiflMH 

pacTBopHMOCTH ra.Ja H BOJlbI. BbIJJ.eJI.H:lOIQHHCfl, e peJyJibTaTe peaKUHH 

raJOBbl)lCMIOIQero areHTa H KHCJIOTHOfO paCTBopa, 3JICK1pOJIHT (COJib) 

yeeJIH'IHBaeT KpaTHOCTb H CTa6HJibHOCTb renepnpyeMoii neHbl. 

f ettepnpyeMa» netta cylQecTByeT e Te<1eHHH ecero npoQecca 

o6pa6oTKH, nocne <1ero pa.JnaraeTCB " nerKo BbIHOCHTC.H: HJ CKBa)l{HHbI 

nnacTOBbIMH <t>n10H)laMH. BpeMettHoe 6noKHpoean11e BbICOKO­

npottHQaeMoro HHTepeana, o6pa.JOBaBlllCHC.H: B XO.Ile peaKQHH neHOH, 

OTKJIOH.H:CT TIOTOK pa60<1eH )l{H)lKOCTH KHCJIOTHOro pacTBopa, B 

HanpaBneHHH K HHJKonpoHnuaeMoMy nponnacn<y, <ITO 06ecne<1ueaeT 

ceneKTHBHOCTb cnoco6a H yeenn<1enne oxeaTa o6pa6oTI<H no TOJIIQHHe 

H rny6utte nnacra. 

Cne;:i:yeT OTMeTHTh, <ITO yKaJa.HHbie pe3yJibTaTbI no;:i:TBep)l{)leHhI na-

6oparopHbIMH JKcnepHMCHTaMH. OnbITbI npoeo;:i:HJIHCb Ha JJ:Byx JIHHeH­

HbIX MO)lCJibHblX nnacTax c C)lHHbIM BXO)lOM, npe)lCTaBJij(JOIQHM co6oi1 

QHmfH)lpH'ICCKHe CTaJibHblC KOJIOHKH )lHaMeTpaMH 0,032 M H )lJIHHOH 

1,0M. IlopHCTa.H: Cpe)la COCTaBJijlJiaCb nyTCM TPaM6oBKH B KOJIOHKY KBap­

QCBOfO nee Ka c co;:i:ep)l{aHHeM Kap6onaroe 10 %. B xo;:i:e 3KcnepnMeHTOB 

onpe;:i:emurncb noKaJarenn npoQecca nenoKHCJIOTHOH o6pa6oTKH )lJijl HJ­

eecTHoro n npeAJIO)l{CHHoro cnoco6a. no.rryqeno, <ITO no eceM rexnono­

m<1ecKHM nOKa.JaTeJI.H:M pa3pa&rraHHblH cnoco6 npeBOCXO)lHT HJBCCTHbIC. 

TaKHM o6pa3oM, npeAJiaraeMbIH cnoco6 KHCJIOTHOH o6pa6oTKH 

nOJBOJl.H:CT nOJIY'IHTb ycTOti'IHBbIH neHHbIH paCTBOp Henocpe;:i:cTBeHHO B 

nJiaCTOBbIX ycJIOBHflX, 'ITO npe)lOTBpalQaeT npe)l{)leBpeMCHHblH CHHepe­

JHC neHbl H napyllleHHe CCJICKTHBHOCTH cnoco6a, a 3TO cnoco6cTByeT 

TIOBbllllCHHIO J<t><t>eKTHBHOCTH neHOKHCJIOTHbIX o6pa60TOK npH3a6oi1-
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HOH JOHbI HeO,D.Hopo,D.Horo He<f>umoro nnacTa H npoHJBO,IJ.HTeJibHOCTH 
CKBaJKHH. 

TpeTLH rJiaea pa60Tu1 nocs.11meHa npHMeHeHHIO npe,D.JIO)f{eHHbIX 
MeponpH.llTHH B npOMblCJIOBblX ycJIOBH.llX. 

floKa.3aHO, 4TO 3<f><f>eKTHBHOCTb neHOKHCJIOTHOH o6pa60TKH 
CKBa)f{HH MO)f{eT 6bJTb cymecTBeHHO yseJIH4eHa Ha OCHOBe 
npe,D.JIO)f{ettHoro Hosoro cnoco6a. 

c u;eJiblO npose,11.eHH.ll MeponpH.llTHH 6bIJIH Bbt6paHbl 3 CKBa)f{HHbl 
(.N2.N2 621, 989 H 993) Ha Mecropo)f{,IJ.eHHH "CesepHa.11 CKJia,[{Ka" 0. 
"nHpannaxht" Hf ,L{Y "A6rnepottHe<f>Ti." HH)f{e npHBO.IJ.HTcst 
pe3yJILTaTbl KHCJIOTHblX o6pa6oTOK no 3THM CKBIDKHHaM. 

Ctrn. 621. - 28.12.2004 ro,11.a 6i.ma npose,11.etta KHcnorna.11 o6pa60T­
Ka npe,D.JIO)f{eHHblM cnoco6oM. ,l{o npose,D.eHIDI KHCJIOTHOH o6pa6oTKH 
YKa.JaHtta.11 rny6uttottacoctta.11 CKBa)f{HHa (ttacoc HrH-29, 4HCJIO Ka4aHHH 
6,0 H ,IJ.JlHHa XO,IJ.a 0,6 M) pa6oTaJia c ,11.e6HTOM He<f>TH 0,3 T/cyr H 80,IJ.bl 1,0 
T/cyT. nocne npose,11.eHID1 MeponpH.llTH.11, npH npoqux paBHbIX ycnos11.11x 
.ae6in tte<f>TH nocreneHHO yseJIH4HJ1C.ll H ,IJ.OCTHr 0,8 T/cyT, npu HeH3-
MeHHOM ,D.e6ure BO,D.LI, B reqeHHH 3-x cyroK. 3aTeM ,11.e6HT BO.D.bI nocre­
neHHO yseJJH4HJJC.ll H .D.OCTHr 1,2 T/cyr. B Hacro.11mee speMH (01.03.2005) 
CKBa)f{HHa pa6oTaeT c ,D.e6HTOM He<f>TH 0,8 H 80,11.bl 1,2 T/cyr. 

CKB. 989. - MeponpH.llTHe 6bUIO npose,D.eHo 15.01.2005 ro,11.a. ,l.{o 
o6pa6oTKH CKBa)f{HHa pa6oTana c ,11.e6HTOM tte<f>TH 0,4 TICYT H so,11.i.1 1,3 
M3 /CYT rny6HHOHacocHOM cnoco6oM (Hacoc HrH-29, 4HCJ10 Ka4aHHH -
7,5, ,IJ.JlHHa xo,11.a 0,45 M). nocne KHCJIOTHOH o6pa60TKH, npH np04HX 
paBHhIX ycJIOBHHX ,11.e6HT tte<f>TH yseJJH4HJic.11 ,D.O 0, 7 TICYT, ,D.e6HT BO,ll.bI 
,11.0 2 TICYT. flpu .D.WlbHeH:rneii 3KcnnyaTau;HH, e reqeHHH 3-x Mec.11u;es, 
.ue6HT He<f>TH H 80,ll.bl He HJMeH.llJICJI, OCTaBa.llCb Ha ypoBHe 0, 7 TlcyT 
He<f>TH H 2,0 T/cyT BO.II.bl. 

CKB. 993. - MeponpHBTHe TaIOKe 6bmo npose,11.eHo 15.01.2005 ro­
.ua. ,ZJ;o o6pa60TKH CKBa)f{HHa pa6oTaJia c ,11.e6uroM He<f>TH 0,8 T/cyT, a 
80,11.bl 0,3 T/cyT rny6HHOHaCOCHblM cnoco6oM (Hacoc HrH-29, 4HCJIO 
Ka4aHHH 8, ,IJ.JlHHa XO,ll.a 0,45M). Ilocne KHCJJOTHOH o6pa60TKH, npH 
npo4HX paBHbIX ycnosH.llX ,11.e6HT ue<f>TH yseJJH4HJIC.ll AO I ,2 T/cyr, npH 
HeHJMeHHOM ,11.e6HTe 80,ll.bl, paBHOM 0,3 T/CyT. 

TaKHM o6pa30M, ,ll.onoJIHHTeJibHa.11 ,11.06hl4a ue<f>TH Ja 3 MecHu;a 
2005 ro,11.a, no TJ'CM CKBa)f{HHa.M, COCTaBHJia 129 TOHH, a fO)J.OBOH O)f{H­
,11.aeMbIH 3KOHOMH4eCKHH J<f><f>eKT 415,5 MJIH. MaHaT. 

YcnelllHLie peJyJJLTaTbI stte,11.pettHH npe,11.Jio)f{eHHoro cnoco6a no­
JBOJJJIIOT peKOMeH,11.0BaTb era K IIIHpoKOMY BHe,11.peHHIO. 
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OCHOBHLIE BblBO)I;LI 11 PEKOMEMAIJ.1111 

l . Pa3pa6oTaH Mero.A AHarnocTHpoeaHH'1 cocT0'1HH'1 nnacToeou 

CHCTeMbl Ha OCHOBe aHaJIU3a H3MeHeHU'1 pacnpe,AeJieHml ,Ae6HTOB no 

CKBIDKUHaM, no3BOJI'1lOl.l.lHH oueHHTb 3<l><l>eKTHBHOCTb pa3pa60TKH Ha 

3aJie)KU. fipUMeHeHHe npeAJIO:>KeHHOfO MeTO,Aa K aHaJIH3Y pa3pa60TKH 

CeuTbI «fiepepbIBa» MecTopoxc,nettu'1 «ffOHeumu», noKa:Jano, 'iTO no 

cpaeHeHUfO c H3BeCTHblMH cnoco6aMH .L{HHaMU'ieCKOfO aHaJIH3a OH no-

3BOJI'1eT TO'iHee BhI.AeJIHTb nepuo,Abl pa3pa6oTKH 3ane:>KH. MeTOA no3eo­

JIJJeT HCCJie,AOBaTb y'iaCTKH (6JIOKH) 8 OT,AeJibHOCTH H BbUl.BHTb Te nJio­

maAU MeCTOpO)l{.L{eHHH, no KOTOpbIM pa3pa60TKa U,AeT He no HaHJIY'i­

rneMy cueuapHiO. AHanH3 MO:>KeT npoBOAHTbCJJ ue TOJibKO no ,Ae6uTaM, 

HO H no APYrHM noKaJareJIHM, e 'iaCTHOCTH, Ko3<t><l>uuueHry .Apeuupye­

MOCTH, o6BO,AHeHHOCTH " T.,A. 

2. Onpe.n;eJieHa creneHb 3arp'13HeHH'1 npu3a6oiiHOH 30HbI CKBa:>KHH 

Ha Bh16paHHOM yqacTKe CeHTbI «Ilepepb1Ba» MecTopo:>K.AeHH'1 «fIDHern­

JIH» C HCnOJib30BaHHeM KOppeJIJJUHOHHOfO aHaJIH3a. IlOCYpOeHbl KapTbl 

paBHbIX npottuuaeMocTeii, no KOTOpbIM onpe.n;eneHbI HH3KonpoHuuae­

Mble 30Hbl, npeAJIO:>KeHbI MeponpH'1TH'1 no eoccrattoeJieHHfO npoHuuae­

MOCTH. 

3. ,l.Vu1 oueHKH COCT0'1HH'1 npu3a60HHOH 30Hbl CKBIDK.HH 

npeAJIO)KeHo 

HCnOJib30BaTb noKaJaTeJib o6mero CKHH - 3<l><l>eKTa, no3BOJI'1f01.L(HH KaK 

Bbl'1BHTb <t>aKTOpbl, BJIH'1fOIUHe Ha yMeHbllleHHe ,Ae6uTa TaK H, 

HaJHallHTb MeponpH'1THH no ero BOCCTaHOBJieHHfO. IloKa3aTeJib o6mero 

CKHH-3<l><l>eKTa n03BOJI'1eT yqecTb HJMeHeHHe npoHuuaeMOCTH 

npu3a60HHOH 30Hbl, creneHb BCKpblTH'1 H Heo.n;Hopo,AHOCTb nJiacTa, 

MHoro<t>a3HOCTb nOTOKa, HeJIHHeHHOCTb <l>HJibYpal.(HH, BJIH'1HHe 

eoJ.n;ei1cTBH'1 Ha npu3a6oH:HyfO 30Hy, a TaK)Ke onpe.n;eJIHTb cTeneHb 

BJIH'1HH'1 Ha .n;e6HT CKBa:>KHHbl Ka:>K,nOro HJ }'KalaHHblX noKa:Jareneit 

4. Pa3pa60TaH MeTO.n; nJiaHHpoeaHml KHCJIOTHOH o6pa60TKH B 

ropH30HTaJibHblX CKBa:>KHHax, Ha OCHOBe no.n;xo.n;a IlaKKOJIOHH, 

n0380J1'11.L(HH onpe.n;eJIHTb H BbI6paTb noKaJaTeJIH o6pa60TKl1 c yqeTOM 

CTeneHH 3arp'13HeHH'1 npu3a6oiiHOH 30Hbl CKBIDKHHbl. fiOKa3aHO, L(TO 

BeJIHl{HHa na.n;eHHH ,AaBJieHH'1 B CKHH-30He .L{JI'1 ropH30HTaJibHOH 

CKBa:>KHHbl, 3HaI.J:HTeJibHO MeHhllle (nOL(TH B 5 pa3), l.J:eM .L{JI'1 

eepTHKaJibHOii CKBIDKHHbl. 

5. npeAJIO:>KeH HOBblH cnoco6 neHOKHCJIOTHOH o6pa6oTKH, n03BO­

JI'1lOl..L(HH nOJIY'IHTb YCTOHl.J:HBblH neHHblH pacTBop Henocpe.n;cTBeHHO B 
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nnacTOBhIX ycnoBIDIX, qyo npeJJ.oTBpaw.aeT npe)l{,Ll.eBpeMeHHhIH c1rne-

pe3uc neHbI u HapyweHue ceneKTHBHOCTH cnoco6a. 

6. TipuMeHeHue npeJJ.JJO)KeHHOfO HOBOfO cnoco6a neHOKHCJlOTHOH 

o6pa60TKH 8 Tpex CKBIDKHHax Hr,l{Y «A6wepouue<t>Tb» 00380JlHJIO 

3HaqHTeJlbHO yBenuqHTb JJ.e6HT ue<t>TH, npH He3HaqHTeJlbHOM 

yeenuqeHHH JJ.06b1qu BOJJ.bl. ,ll;onOJlHHTeJlbHaJI JJ.06b1qa He<fiTH 3a 3 

MeCHlleB 2005 ro)J.a no 3-M CKBa)KHHaM COCTaBHJla 129 TOHH, a fOJJ.OBOH 

O)KHJJ.aeMblH 3KOHOMuqecKHH 3<l><f>eKT 415,5 MJlH. MaHaT. 
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