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BBE,ZI;EHHE 

TaKHe cjJaicropLI Ka.K HeO,!IHopo,!I1me cTpoeHHe KoJDieICTOpa rro 

o6'beMJ IIJiaCTOB, a TalOKe p!13llli'IHLie cpH3HKO-XHMR'IeCKHe CBOHCTBa 

CKeJieTa ropHOH rropO,!ILI H ｈ｡ｃｌｉｉｄ［｡ｉｏｾ＠ HX cjJmoM,ZJ;OB crroco6CTByroT 

B03HHKHOBeHIDO ｰｾ｡＠ aKT)'aJibHJ.IX npo6neM, peweHHJI KOTOpLIX CBJl3aHLI c 

npOilCCCaMM MO,!leJIMPOBllHIDI IlpOilCCCOB p!13pa6oTKH H npOrH03MpOBaHHJI 

TCXHOJIOm"!eCKMX IIOKa3aTeJieM MCCTOpOlK,!ICHHJI. lli scero MHOroo6p!13Mll 

H3BeCTHJ.IX MCTO,!IOB ynpaBJJCHHJI ,!I06LI"!H HeclJTH HC06XO,L{HMO BLI6paTb 

AJill KaJK,L{Oro MeCTOpOJK,!J;CHMJI HaH6onee 3cpcpeKTHBHJ.Je MCTO,!ILI 

B03,!ICMCTBHJI. OrcIO,!Ia He06XO,!IHM TJilaTCJlbHLIH KOHTPOJib H aHaJIH3 

reonoro-npOMLICJJOBLIX ,!laHHLIX no KalK,!l;OM CKBaJKHHe, no KalK,!l;OMY 

IIJiaCTY H nporH03 TeXHOJIOrH"!eCKHX IIOKa3aTeJieH 3KCIIJiyaTa{lMll 3aJIClKH 

Hecpm. HaAellCHOCTh MCTO,!IOB rrporn03a 3aBHCHT OT ,!IOCTOBepHOCTH 

C03.llaHHbIX MO,!ICJICM m,!Ipo.i:urnaMH"!eCKHX rrpo{leCCOB. B HaCTOfilI(ee 

speMl! p!13pa60TaHLI HOBbJe H COBeprneHCTBOBaHLI paHee H3BeCTHLie 

MeTO.llLI MO,!leJIMPOBaHHJI rrpOilCCCOB 3cpcpeKTHBHOCTH 3KCIIJJyaTa{lHH 

3aJIClKH H rrporno3a TeXHOJIOrHqeCKHX IIOKa3aTeJieM II03BOJIHBlliHC 

p!13pa6aTLIBaTb MCCTOpOlK,!l;CHHM c HaH60JibllieM OITTHMa.JlbHOCTbIO 

[1,2,3,38,44,50,51,52,53,55,63, 73, 74, 76,80,81,83,84,86]. TeM He MeHee, 

OTKpLime HOBLIX H 3KCIIJJyaTallHJI ,!ICMCTB)'lOJ.llHX MCCTOpOlK,!l;CHHH 

IT03BOJIHJIH BLIJIBHTh paHee HCH3BCCTHbIX cjJaKTopoB KOTOpLie TPe6yroT 

ITOCTOJIHHoro coseprneHCTBOBaHMJI H3BeCTHLIX H C03,!laHHe HOBLIX MeTO,!IOB 

MO,lleJIMpOBaHHJI H nporn03a TCXHOJIOrH"!eCKHX UOK!l3aTenei1. 

B CBJl3H c 3THM KalK,!l;Llli IIpHMeID!eMLili MCTO.ll B03,!ICHCTBHJI Ha 

3a.JIC>KH HCCJJeeyeTCJI If COBeprneHcTByeTC.!! nyreM MO.llCJIMpOBaHH.!! 

npo{leccos .1106= .!IM YJIY'C£lliCHHJI ycnoBHH cpHilbTPallHH )!(M,ll;Kocm rro 

MHOrocnoiiHLIM H HeO,!IHOpO,!IHLIM IIJJaCTaM. Pe3yJlbTaTLI HCCJIC,!IOBaHHH 

II03BOJIHJIH BLI.!!BHTb BJIMJIHHe Ha npoH3BO,!IHTCJlbHOCTh IIJiaCTa H .l{e6HTOB 

CKB3.lKHH, TaKMX 4JaicropoB Ka.K Ma.KpO H MHKpOHeO,!IHOpO.l{HOe CTpOCHHC 

3aJie)J(H no npOHHilaeMoCTH, TOJJillHHe H nopHCTocm TPCJ.llHHOBaTOCTH 

IIJiacra; BO.llOHeclJT.!!Ha.!l 30Ha; K3IIHlDI.!!pHLie cHJILI; rrapaMCTPLI ceTKH 

CKB3.lKHH; CHCTeMLI 3aBO.l{HeHHJI, B.!!3KOCTH Hecpm, BO,!{LI H r113a; 
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pa6oTIUOmaH ｔｏｾｈｈ｡Ｌ＠ rpa.I1HeHT AaBJieHID!, TPYAHOH3BJieKlleMLie 3anacLI, 

HH3KOnpO,ll)'KTHBHLie 

[6, 7,8,11,39,40,43,45,54,56,57 ,65,67 ,68, 72, 75, 77,79]. 

IlpH npHMeHeHHH MeTO,!IOB B03,lleHCTBIDI aeo6XO,!IHMO 

cBoeBpeMeHHo Ha)"lllo o6ocHoBaHHo pery.JIHPOBaTI> nponecc pa3pa6oTKH 

HeqmrnLIX 3aJie)KeH, rryreM MO,lle!IHpOBaHIDI ,1106L1'lli Hecl>TH 

[26,27 ,28,29 ,30]. 

3clJcl>eKTHBHOCTb MeTO,!IOB perylIHpoBaHHlI pa3pa6oTICH Hecl>TlIHbIX 

MecropolK,Zl;eHHil: o60CHOBbIBalOTClI rryreM C03,llaHHlI MaTeMaTli'JeCKHX 

MO,lleneil:, H HX ,!IOCTOBepHOCTb ,110Ka3bIBalOTClI Ha OCHOBe npOMLICllOBLIX 

3KcnepHMeHTOB BHe,llplieMLix Ha Hecl>TlIHbIX MecTopolK,Zl;eHIDix. B 3TOM 

ornomemrn Ii Hecl>TlIHbie MeCTOpOlK,Zl;CHHJ! Ka3axCTaHa BHeCJIH CBOH 

onpe,11eneHHLie ,!IOCTHlKeHHJ! [3,6.9,14,15,16,33,78,79,81]. CpeAH HHX 

oco6oe MecTo 3aHHMaIOT MecrnpolK,Zl;eHHJ! Y3em., )l(eTLI6aii KapalKaH6ac, 

H KarraMKac, KOTOp1>1e Haxo,lllITClI Ha nonyocTPOBe MaHrHcray B 3ana,11HoM 

Ka3axCTaHe. 

MecTopolK,Zl;eHHe Y3em J!BIDieTClI OAHHM H3 KpynHLIX, co cno)KHLIM 

TepMOrJmPOAHHaMK'!eCKHM COCTOlIHHeM npOAYKTHBHbIX IIJiacTOB. 11MeHHO 

Ha 3TOM MeCTOpOlK,ll;eHHH npoBO,i:{illillCh Ii npOBO,lllITClI HaH6onee KpynHbie 

MCTO,l{bl pery!IHpOBaHHlI no HHTeHcmpHKal\HH ,1106wm Hel}JTH (6noKOBOe, 

crynewiarne, ljJHrypHOe 3aBOAHeHHii), a TaK)Ke urnpoKo npHMeHlIIOTCJ! 

MeponplilITHlI H HOBhle TeXHonornH no nOBbIIIIeHHIO npOH3BO,!IHTellbHOCTH 

CKBalKHH [3, 17,36]. ｾｹｲｈｍｈ＠ He MeHee YH!fKaJlhHblMH no CBOHM 3arracaM 

J!Blll!IOTCJ! MeCTopolKJleHHe ｾ･ｮＬＱＶ｡ｩｩＮ＠ Ha 3TOM MCCTOpOJK.!leHHH, c l.lellblO 

HHTeHCHl}lHKal.IHH npoI.1ecca B1>1pa60TKH 3anacoB ycnemHo npHMeHlIIOTCJ! 

pa3nK'IHL!e MeTO,l{bl, TaKHe KaK: oqaroBoe; H36HpaTeni.Hoe B03AeiicrnHii, a 

TaKlKe HeKOTOpbie HaH6onee aKTHBHO BllHlIIO[QHe Ha COCTOJ!HHe 

npH3a6oiiHLix 30H CKB3)KHH, MeTO.Z:U,I (rHApOAHHaMK'IeCKHe H cpH3HlCO-

XffMHqeCKHe H T • .!\.) KOTOpLie no3BOllHnH HaH6onee IlOnHO BLITeCHHTb 

HecpTI> H3 npo.ll)'KTHBHLIX IIJiacTOB Hach1111,eHH1>1e TPYAHOH3BJieKaeMLIMH 

3arracaMH. MecrnpolK,Zl;eRHe KapalKaH6ac, HachIIIl,eHHoe HecpTI>IO 

nOBhllleHHOH BJ!3KOCTH, pa3pa6aTLIBaeTCJ! c npHMeHeHHeM TeXHonornii: 

TeIIJioBoro B03AeiiCTBHJ! [34]. MeCTopolKJleHHe KarraMKac 
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MHOTOilJUlCTOBOe, co,nepJKalllee ra30Bhle, Hecl>rera30BL1e H HCcPTRHLle 

3aJICJKH. 0,nHOH H3 OCHOBHhlX npo6JieM npH pa3pa6oTKe 3THX 

MeCTOpoJK,neHHii J!BJIJllOTCJ! rrecxonpoJ1BJieHHe [25,35]. Ha MecropoJK,nemrn 

KanaMKac H KapaJKaH6ac B reqeHHe 6oJiee 30 JieT ycrrerrmo rrpoBO.Zll!TCJ! 

pa3JII£1IHLie MepOIIpHJ!THJ! IIO yJiyqIIIeHHIO COCTOJ!HHJ! 3KCIIJIYaTallHH 

Hecl>TJ!HhlX 3aneJKeii [18,19]. 

HecMorp.11 Ha CJIOJKHOCTL reoJiornqecKHx H npoMLicJioBLIX 

cjlaxropos, a raKJKe HCKOTOphIX HCAOCTaTKOB B IIJiaHe IIOJIHOTO 

BhIIIOJIHCHHJ! rrpoeKTHLIX pemeHHH IIpH 3KCIIJIYaTIUJJrn 3THX 

MCCTOpOJK,nCHHH, CBll3aHHLIC c rrpol!BJieHHM CJ!OlKHCHmHX 

TeXHOJiornqecKHX rrpOl\CCCOB, rrporeKaJO!l\HX B HCIIOCTOJIHHhIX 

rn.npo,nHHaMWrCCKHX, H3MCHJl!OIIJHXCll BO speMeHH H YCJIOBHJIX, TCM He 

MCHee TCKYIIJHC 06-LeMLI A06LJqlf HecpTH H3 HHX B TeqeHHli 15 JICT 

coxpaHHeTCJI Ha ypOBHe 10-12 MJIH. TOHH. 

3'rn ycrreXH AOCTHrttyn.l 6JiarO):lapll BHCApeHH!O B rrpaKTHKy 

pa3pa6oTKH 3THX 

MecropoJK,neHHH HaH60Jiee '.Hp$eKTHBHLIX MCTOAOB B03ACHCTBHJ! Ha 

rrpO.nyKTHBHLie 33..JJCJKH pa3pa6oraHHLie yqeHLIMH-HCCJICAOBaTeJIJIMH-

He<i>TRHHKaMH CrpaH co.npYJKCCTB HC3aBHCHMLIX rocy,napCTB (CHI"') TaKHX 

xax: A.Y. AiITKyJIOB, :>IC.A. AHrryJIOB, A.A. AH:rryJioB, E.T. EaHIIIeB, H.E. 

nhIKOB, B.A. EoqapoB, A.E. Eepe3HH, K.T. nHCeM6aesa, r.r.BaXHTOB, 

B.H. BacHJieBCKHH, O.C. repIIITaHCKHH, AT. fop6yttoB, K.,ll 

ｾｊｩ｡ｍ｡ｈｯｳＬ＠ ,q.o. ,qHJiPOB, JI.IT. ,qMHTpHes, E.K. OraH:, A.H. Oca,nqHH, 

)K. )l(aHra3HCB, IO.II. )l(eJITOB, IO.B. )l(eJITOB, A. T. }l(oJI6acapoBa, r.)I(. 

}l(oJiraen, B.H. lliILHeB, JI.K. Kmrnos, IO.IT. KHcJIJIKOB, IO.II. 

KoBaJILCKHH, M.H. KopocnrnreBCKHH, B.Il. Koros, 10.C. KopqarnH, 3.JI. 

Jleii6HH, B.,q. JlhICCHKO, IO.C. MaCJIJIHIICB, r.M. HypcyJITaHOB, B.C. 

OpJIOB, A.A. Pa6HHOB:lfq, H.B. CMOJILHHKOB, M.JI. CypryqeB, C.B. 

. Cacl>poHOB, IO.A. CTyKaHOTOB, r.c. Ca6wp6aesa, 3.M. THMaIIICB, B.Jil. 

THMOHHH, A.M. TaCThITapaeB, K. YcxyM6aeB, r.A. XaJIHKOB, H.H. 

tiepBllKOB, 10.K. IO$epos H .np. 

B rrepso:ii: rnase paccMarpHBaeTCJI Borrpocw rro Ol\CHKe 

3$$eKTHBHOCm TCXHOJIOT!rn ,no6hfqlf Hecl>rn H3 CKBaJKHH rryTCM 
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nporno3Hp0Ba.HHIO IlOKa3aTeneH 3KCilJiyaTfil.IHH He<fiTHHh!X nnacTOB npH 

npHMeHeHHH pll3Jilll'IHhlX MeTO,llOB peryDHpoBaHHll c !leJlLIO 

HHTeHCHcpHKfil.IHH .zt06bI'rn HecpTH H3 MHOrOIIJlaCTOBLIX MeCTopo:>K.zteHHH c 

TpYAHOH3BneKaeMLIMll 3aIIacaMH. IlpH 3TOM 6LIDH C03AaHLI Hecno:>KHLie 

MOAenH ADH nporno3HpOBa.HHH o6neMOB A06LIBaeMOH He<fim nocne 

npHMeHeHHll MeTO,llOB orpaHJf'leHHll 061.eMa IlOnyrHOH BOALI H3 

o6BO,!lHeHHh!X HHTepBanOB CKBIDKHH, oqarosoro 3aBO,llHeHHH H H3 

BOAOHecpTHHOH 30HbI, a Ta!OKC pa3pa6oTaHJJ MeTO,!lbl pacqera no OI{CHKC 

TeXHonornqecKOH 3<ficpeKTHBHOCTH OCHOBaHHLie Ha pe3ym.TaTOB 

o6pa6oTICH ｣ｰ｡ｋｔｾ･ｃｋｈｘ＠ TCXHOilOrwICCKHX ,naHHlJX .zteHCTBYIQII{HX 

MeCTOpOlK,l{eHHH. 

BTopaH rnasa nocsIDI{eHa K co3,naHHIO ｮｲＬｬｬｰｏＬＡｬｈｈｾ･｣ｭｸ＠

MO,neneli TeXHononrqecKHX napaMeTpOB, KOTOpble 6y,!lyT HCilOJII.30BaHLI 

npH npHMeHemrn pa3DHqffhlX TeXHonornii B03.11.eHCTBHH Ha npOJJ.YKTHBHLie 

I1JiaCTLI ADH ｈｈｔ･ｈ｣ｈ｣ｰｈｋｾ＠ BLipa6oTKH TPYAHOH3BneKaeMLIX 3aIIacOB 

yrneso,nopo.ztos. 
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1 3«1>«1>EKTHBHOCTL MEPOIIPIDI'fllil IIYTEM 

IIPOIB03HPOBAHIDI OCHOBHLIX TEXHOJIOffilIECKHX 
IlOKA3ATEJIEH IIJIACTOB 

.Aim roro, 'i'I'06hl HaMenITh MeponpIDITIDI no yrrpaBJiemno npon:ecca 

TeXHOJIOI'HH ,!{06bNH He«t>m H on:eHHTb HX :i«t>«t>eKTHBHOCTh, He06XO,!{HMhl 

Ha,!{elKHble MeTO,!{bl nporno3a OCHOBHhlX TeXHOJIODf'JeCKHX IJOKa3aTeJieii 

3aneJKH Hecpm. 

CymeCTByiom;He B Hacrniun:ee BpeW! MeTO,!{HKH nporno3HpOBa.HIDI 

IlOKa3aTeJieii :lKCILJiyaTan:HH OCHOBaHbl Ha HCIJOJih30BaHHH ,!{OCTaTO'IHO 

CJIOlKHhlX MaTeMamqecKHX MO,!{eJieii, )"lHThIBa.KllllHX Bee Heo6xO,!{HMble 

ｲｈＬＡｻｰｏＬＡｻｈｈ｡ｍｾ･｣ｋｈ･＠ «t>aKTOpbI. IlpHMeHeHHe HX orpaHHqHBaeTClI qacTO 

OTCyrCTBHeM Heo6xO,!{HMOH reonoro-rrpOMbICJIOBOH HH$opMan:HH. B CBlI3H 

c :JTHM, KaK IlOKa3bIBaeT OilhlT, rrp!i rrpoBe,!{eHHH aHaJIH3a H perynHpOBaHIDI 

npon:ecca pa3pa6oTKH He$TRHoii 3aJielKH Hae6onee rrpHeMJieMhlMH H 

o6me,!{OCT)'IIBhlMH ,!{JllI pa60THHKOB He$Te,!{06bIBaJOillHX npe,!{I!pHJITHH Bee 

eme RBID!IOTCR npe6nmKeHHble MeTO,!{hl on:eHKH :i«t>cpeKTHBHOCTH ｰ｡Ｓｾﾭ

HhlX MeporrpHRTHif no peryJIHpOBaHHIO pa3pa6oTKH c IlOMOmhIO MO,!{eJIH 

CJIOHCTO-HeO,!{HOpO,!{HOro IlJiaCTa. Ilo:noM)' B HaCTORmeM pa3,!{eJie 

IIpHBO,!{lITCH npe6JIIDKeHHbie MeTO,!{hl rrporH03HpOBaHHJI TeXHOJIODf'leCKHX 

rroKa3areneii pa3pa6oTKH rrp!i rrpHMeHeHHH HaH6onee pacnpOCTPaHeHHhrx 

BH,!{OB perylllipOBaHIDI, TaKHX KaK H30JllII.lHlI o6BO,!{HeHHh!X HHTepBaJIOB, 

oqaroBoe 311BO,!{HeHHe, onpe.11.eneHHe rrpon:ecca o6BO,!{HeHIDI JaJie)KH Hecpm 

BO,!{OHecpTRHOH 30Hhl H Il0Ka3aTeJieii :JKCilJI)'aTal.lHH no cnoco6aM 

:JKCilJI)'aTal.lHH. 

1.1 IlporH03 TeXHOJIOI'H'lec1mx IlOKa3aTeJieii CKBIDKHH llOCJie 

orpaHH'leHHH BO,!{OllpHTOKa H3 o6B0,1lHeHHOro HHTepBaJia 

0,!{HHM H3 pacnpOCTPaHeHHblX MeTO.llOB peryJIHpOBaHIDI pa3pa6oTKH 

He$THHhlX MeCTopo)!()leHHii c n:eJibIO )'MCHhmeHHl! n:o6bNH rronyraoii 

BO,!{bl HBJllleTCH H30M1lHR o6BO):IHeHHhlX IlJlaCTOB c npHMeHeHHeM 

pa3llH1ffihIX cpe.1lCTB (ycrnHoBKa naKepa, n:eMeHTHpOBaHHe, 3aKa'!Ka xu-

Mlf'!eCKHX peareHTOB H T.,!{.). Heo6XO,!{HMOCTh OTKJIIO'leHHH OT,!{eJihHhlX 

o6BO,!{HeHHblX (BE.Ipa6oTaHHbIX) HHTepBaJIOB IlJlaCTa B ):I06hlBa.KllllHX 
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nporH03HpOBllHHIO Il0Ka3areneii 3KCilJiyaTal.IHH He$TIIHLIX nnacroB npH 

npHMeHeHHH pa3IlH'lln.J:X MeTO)lOB perynHpoBaHWI c u:em.10 

HHTeHCH$HKau;HH )l06hI'rn He$m H3 MHOTOIJJlaCTOBLIX MeCTopo)!(Jlemrii c 

TpYJlHOH3BneKaeMLIMH 3anacaMH. IlpH 3TOM 6LinH C03JlaHLI aecno:>KHLie 

MO)lenH JlJIJI nporn03HpOBaHIDI 061.eMOB )l06LIBaeMOH He$TH rrocne 

npHMeHeHWI MeTO)lOB orpaHH'leHID! 061.eMa IIOnyrHOH BO)lhl ll3 

o6BO)lHeHHLIX HHTepBanOB CKBIDKHH, oqaroBoro 3aBO)lHeHHJl H H3 

BO)lOHe$TJ1HOH 30HLI, a TaKJKe pa3pa6oraHLI MeTOJlbl pacqern no oa;eHKe 

TeXHonornqecKOH 3$$eKTHBHOCTH OCHOBaHHLie Ha pe3yn&TaTOB 

o6pa6oTKH Ｄ｡ｋｔｾ･ｃｋｈｘ＠ ｔ･ｘｈｯｮｯｾ･ｃｋｈｘ＠ )laHHLIX )leHCTBYIQIJlHX 

MeCTOpOlK)leHHH. 

BTopall rnaBa IIOCBJllU:eHa K C03)laHHIO ｲｈｊｬｐｏＩｬｈｈｾ･ｃｋｈｘ＠

MO)leneil: ｔ･ｘｈｯｮｯｾ･｣ｋｈｘ＠ napaMeTpOB, KOTOpLie 6y)lyT HCIIOilb30BaHLI 

npH npHMeHeHHH pa3nHqffLIX TeXHOJIOrHH B03.!:(eHCTBHJI Ha npOJlYKTHBHLie 

IJJlaCTLI JlJIJI HHTeHcHcpHKau;HH BLipa6oTKH TPYJlHOH3BneKaeMLIX 3anacoB 

yrneBO)lOpO)lOB. 
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1 3«1>«1>EKTIIBHOCTL MEPOIIPIDITHH IIYTEM 

IIPOI'H03HPOBAHIDI OCHOBHLIX 
IlOKA3ATEJIEH IIJIACTOB 

TEXHOJIOIBIJECKHX 

,AJDI roro, 'IT06hl HaMenITh MeponpIDITIDI no yrrpaun:eHifIO nponecca 

TeXHOJIOI'HH ,ll06hI'l:H He$TH H oneHHTh HX :i«t>«t>eKTHBHOCTh, Heo6xo,llHMhl 

Ha,llelKHhle MeTO,llhl nporno3a OCHOBHhlX TeXHOJIOrH'JeCKHX IJOKa3aTeJieH 

3aJieJKH He$TH. 

CymeCTByio!JlHe B Hacrnimiee BpeW! MeTO,llHKH nporno3rrpOBaHIU! 

IJOKa3aTeJieH 3KCIJJIYaTaJlHH OCHOBaHh! Ha HCIIOJih30BaHHH ,llOeTaTOlJHO 

CJIOJKHhlX MaTeMaTHqeeirnx MO,lleJieH, )"lHThIBa.Klll{HX Bee Heo6XO,llHMhle 

ｲｈＬｬｬｰｏＬｬｬｈｈ｡ｍｾ･｣ｩｲｮ･＠ «t>aKTOphI. IlpHMeHeHHe HX orpaHHqHBaeTell: qacTo 

OTeyreTBHeM Heo6xO,llHMOll reonoro-rrpOMhJeJIOBOH HH$opMa{lHH. B eBJI3H 

c 3THM, KaK IIOKa3hJBaeT OllhlT, rrpH rrpoBe,lleHHH aHaJIH3a H perym1pOBaHIDI 

npollecca pa3pa6oTKH He$rnHoil: 3aJielKH HaH6onee rrpHeMJieMhlMH H 

o6me.llOCT)'IIHhIMH ,llJ1ll pa6ornHKoB Heqne,llo6brnaIOmHX npe,llnpHJITHH Bee 

eme HBID!IOTCll rrpH6mrnceHHble MeTO,llhl OileHKH :i«t>«t>eKTIIBHOeTH ｰ｡Ｓｾﾭ

HhlX MeporrpIDITHii IIO peryJIHpOBaHHIO pa3pa6oTKH c IIOMOmhIO MO,lleJIH 

CJIOHCTO-HeO,llHOpO,llHOro IIJiaeTa. IlO:JTOM)' B HaCTOHilleM pa3,lleJie 

IIpHBO'AJITCH rrpH6JIIDKeHHhJe MeTO,llhl rrporH03HpoBaHIDI TeXHOJIOrH'leCKHX 

rroKa3areneii pa3pa6oTirn rrpH rrpHMeHeHHH HaH6onee paerrpOCTPaHeHHhIX 

BH,llOB peryJIHpOBaHIDI, TaKHX KaK H30JlllJlHll o6BO,llHeHHhlX HHTepBaJIOB, 

oqaroBoe 311BO.l(HeHHe, orrpe.aeneHHe rrpoJlecca o6BO.l(HCHIDI 3aneXCH He$m 

BO,llOHe$rnHOH 30Hhl H 110Ka3aTeneil: 3Kell.JIYaTaJlHH IIO crroeo6aM 

3KCIIJIYaTaJlHH. 

1.1 IlporH03 TCXHOJIOrH'ICCKHX ｬｬｏｋ｡Ｓ｡ｔｬｾｊｩ･ｈ＠ CKBIDKHH llOCJle 

orpaHH'ICHHH BO,llOllpHTOKa H3 o6B0.1lHCHHOro HHTepBana 

0,llHHM H3 pacrrpOeTPaHeHHh!X MeTO,llOB peryJIHpOBaHIDI pa3pa6oTKH 

He$TIIHhIX MecTOpO:llC,!leHHH e nem.10 )'Mem.meHIDI ,ll06hI'l:H IIOIIYfHOH 

BOAhJ HBJilleTCH H30JillJlHH o6BO,l{HeHHhlX llllaCTOB c rrpHMeHeHHeM 

pa3llH'IHhIX cpe,llCTB (ycraHOBKa rraKepa, neMeHTHpOBaHHe, ｊ｡ｋ｡ｾ＠ XH-

ｾ･｣ｋｈｘ＠ peareHTOB H T.,ll.). Heo6XO,llHMOeTh OTKJIIO'leHHJl OT,llCJihHhlX 

o6Bo,llHeHHhlX (Bhlpa6oraHHh!X) HHTepBaJIOB nnacra B )l06hlBaIOmHX 
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06ycJIOBJIHBaeTCJ1 ｈｃｏＬｬｬ［ｈｏｰｏｾ＠ CTpOeHHeM H 

HepaBHOMepHLIMH B@pa6oncaMH H o6BO,l(HCHHCM IIpO)l}'KTHBm.IX IlJiaCTOB. 

Pa6oTLI rrpoeowrr e CJIOHCThIX ruiacTaX ,!\JIJI o6ecne'!eHHJI OIITHMaJILHhIX 

YCJIOBHH HX B@pa6oTICH. IlpH 3TOM TeXHOJIOrn'ICCKH ::iq>1peKT OT 

rrpoee,n;eHHJI R30JIJIIlHOHHOH pa6oThl JIBJIJleTCJI O,!lHHM H3 OCHOBHhlX 

noKa3aTeJieii: caMoro ruiaIIa HX rrpoee,n;eHHJI. 

B CBJ13H c 3THM HIDKe pacCMOTpeH MeTO,ll; no OlleHKe 

TCXHOJIOrH'!CCKOro ::i$$eKTa B OT,ll;eJJbHblX ,l(06brna10rqmc CKBIDKHHax OT 

npoee,l(eHHJI H30JIJlllHOHHOH pa6oTbl [5]. 

MO,!l(CJlb CJJOHCTO-HCO,ll;HOpO,ll;HOro no 

npoHHllaCMOCTH ruiacTa, npe.l(cTaBJ1J110ll\all pMHaJILHylO o6nacTb c 

PMHYCOM Rk CO CKBa.JKHHHbill pa.l(eycoM re. Y CJIOBHO 3TOT ruiaCT 

pa3,n;eneH Ha ,l(Ba IlpOilJlaCTKa. ,Il;onyCTHM, qTQ K MOMCHTY epeMCHH t, 

BTOpoii: IIpOilJlaCTOK o6eo,ll;HeH ITOJIHOCTblO, T.e. IlpHTOK He$m R3 ::iroro 

npoIIJiacnca paeeH eymo, a nepBbIH npoill1aCTOK o6eo,ll;HeH '!aCTif'IHo H 

npo,n;oJDKaeT ::iKcruryaTlipOBaTbCJI c .11e6moM q ;K i H ,n;oJieii: He$TH T/ii. 

IIycTb B TC'ICHHe HCKOToporo BpeMCHH 1'>.t; B IlJlaCTe npOBC,!\CHa pa6oTa no 

H30J1JlllHH noJIHOCThlO o6eo,l(HCHHoro BToporo nponnacnca. 

IIporH03Hhie 3HaqeHHJI ,l(e6HTa HeciiTH rrepeoro npollJlaCTKa onpe,!\e-

JJJllOTCJI B@pa.JKCHHCM qij = q,,,j . T/ij, r.n;e: qa:j - .n;e6HT lKH,!\KOCTH nepeoro 

IlpOilJlaCTICa Ha nporno3HpYCMblH nepHO,!\, npHHHMaeMblii: paBHLIM Ha 

ypOBHe .11e6HTa )KH,!IKOCTH Toro JKC npOilJlaCTKa nepe.n; H30JIJlllHCH H 

npe,!\IlOJJaraeTCJ! nocTOJIHHhlM Ha ｮｯ｣ｊｊ･ＮＡｉｙｉｏｾ･＠ ro,l(hl, T.e. 

q a:j = q,,,; = cons!; 1J ij - nporH03HaJ! ,!\OJJJI Hecpru B rrpo,l(yKllHH nepeoro 

npollJiacnca. 

IIporH03 .n;oJIH He$TH (T/ij) npoBO.l\HTCJI rryTCM pac'leTHOH 3a-

BHCHMOCTH ,!\OJIH He<l>TH ( T] I ) OT 6e3pa3MepHoro epeMeHH r' IIOCTpOCHHOH 

c HCIIOJIL30BaHHCM TeopeTH'!eCKOH KpHBOH pacrrpe,lleJICHHJI npo-

HHllaeMOCTH MaKceeJ1J1a [2]. TaKHM o6pa30M, ,!\J1JI nporno3HpOBaIIHJI 

IlpOllCCCa o6BO,!\HCHHJI rrepeoro IlpOilJlaCTICa Heo6XO,!\HMO 3HaTh Be.!IH'IHHy 

6e3pa3MepHoro epeMeHH Ha nporno3HpyeMbrH rrepHo,n;. BeJIH'IHHY r 1 
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MO:>KHO onpe,11eJIHTI. 3aJIHCHMOCTI.IO BH,!la: r1 =r1 + Ar1, r,11e: r 1-

6e3pa3MepHoe epeMlI nepeoro npoITJiacTKa nepe,11 H30IDIIl;JiOHHOH pa6oToii, 

KOTOpllJI onpe,!leJllleTCB no pacqernoii kpHBOH 771 = f(r) [9,24], 

paCIIOJiarllJI cpaK1WieCKHM 3Ha'leHHeM ,!IOJIB Hecpm (1111) )'Ka3aHHoro 

npoITJiacTKa nepe,11 MeponpIDin1eM: t::.r1- 6e3pa3MepHoe BpeMlI nepeoro 

npoITJillCTKa Ha npomo3HpyeMLJii nepHo,11, onpe,11eJIBeMoe H3 ornomeHHB 

A q,.j ·Afj 
u'r ----· j - 8 , 

At j - epeMB Ｓｋｃｉｔｊｉｙｒｔ｡ｾｈｈ＠ IJJiacrn; 

8- 3anacbl He<!>m nepeoro npoIJJiaCTKa; :r.Q., - cpaKTI!'IeCKllJI 

HaKOITJieHHllJI ,1106:r.Pia lKH,!IKocm nepeoro npoITJiaCTKa nepe,11 

H30.llllil;JiOHHOH pa60TOH, onpe,11eJieHHllJI no llaHHDIM ,11e6HTOMeTpHpoBaHHB 

HJIH no KOCBeHHblM llRHHblM, noJiyqeHHblM rryTeM o6pa60TKH 

cpaKTH'leCKHX CBe,11eHHii. 

Ilo BhlilleH3JIOlKeHHOM)' MeTOllY 6:r.um not1C'IHTaHbl nporno3Hble 

3HaqeHHJI ,llOJIH Hecpm H ,lle6JITa He<!>TH no ,lleCl!TH ,1106blBaIOmHM 

CKBIDKHHaM MeCTOpOlKt1eHIDI Y3eHh nocJie npoeeiieHHB B HHX 

H30.llllil;JiOHHDIX pa6oT B pa3HOe BpeMB. IlpH 3TOM pa3t1eJieHHe ,ll06bl'IH 

lKH,!IKOCTH no ITJiaCTaM npoB0,!111Jioc:r. no MeTO.zlY [4]. B Ka'lecTBe 

pacqeTHoH 3aJIHCHMOCTH ,llOJIH He<!>TH OT 6e3pa3MepHoro BpeMeHH 't 

HCTIOJ!b30BaHa KpHBllJI, nOCTPOeHHa& c HCnOJ!b30BaHHeM TeopeTH'leCKOro 

pacnpe,lleJieHHB ｮｰｯｭＱｾ｡･ｍｯ｣ｔｈ＠ MaKceerrna (THII 1 ) [3]. B KaqecTBe 

npHMepa IlpHBOAHTCll HaH6orree IIO,llpo6m,IB pac'leT ,!IOJIH He$TH H iie6HTa 

HecpTH no ＬｬｬＰＶ｢ｬｂ｡ｬｏｉｾ･ｩｩ＠ CKBalKHHe 1466, rrocrre npoeeiieHHB B Heii 

H30IDIIl;JiOHHDIX pa60T. CKBalKHHa 1466 BBC,lleHa B 3KCITJIYRTlll{WO Ha 

XIII+XIV ropH30HTbl. ｬｬｩｯｾｈｏｈｈ｢ｬ･＠ pa6oTbl npoee,lleHDI B 2009 ro.lly, 

nyreM ｾ･ｍ･ｈｔｈｯｩｩ＠ 3aJIHBKH 3aeo,11HeHHoro XIV ropH30HTa. IIocne 

H30.lll1Il;Ji0HHDIX pa6oT paccMRTPHBaeMa& CKBalKHHa 3KCnJiyRTllpYeTCll Ha 

XIII ropH3oHTe. IIporno3 Bhlille)'KalaHHhIX noKa3aTerreii CKBIDKHHhl 1466 
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no XIII ropH30HTY npose,11eH no npe,!lllaraeMOM)' MeTo,11y, no cocroxmuo 

Ha 01.07.2012 ro,11a, B CJie,!l)'IOII(eM IIOpX,!IKe: 

1. Pa3,11eJieHHe ,11e6.HTa He<PTH H lKH,!IKOCTH Me.lIC,!I)' XIII H XN 
ropH30HTaMH npose,11eHo no Meroey [4]. 

2. <1>3.KTH'lecI<oe 3HalfeHHe ,110JIH He<PTH rt H i XIII ropH30HTa ,110 

ｈＳＰｾＰｈｈｌｉｘ＠ pa6oT COCTaBHJIO 0,82. 

3. BeJIH'fHHa 't i , npH H3BeCTHOM <PaKTH'feCKOM 3Ha'leHHH 7711 

pasHoro 0,82 6epeTCJI: c pacqernoii KpHBOH 3aBHCHMOCTH ,[IOJIH He<PTH OT 

6e3pa3MepHoro epeMeHHT r ( r; = 0,26 ). 

4. HaKollJieHHax ,1106hI'Ia :>KH,!J;KOCTH L.Q,. no Xlll ropH30HT}' 

COCTaBHJia 

5. 3anacLI He<J.irn npH 3TOM pasHLI 

6. ,lJ;e6HT :>KH,!J;KOCTH CKBaJKHHLI 1466 IIO Xffi ropH30HT}' (q,.1 ,110 

Meponplill:THX COCTIIBHJI 30 TICYTKH H IlpHHHMaeTCJI: IIOCTOJIHHLIM Ha 

nporno3HpyeMLiii nepHo,11, T.e. q u:j = q,.; = 30 TICYTKH. 

7. BpeMX Mi r10cneH30JU!llllOmn.rii: nepHo,11, T.e c 2009 ro,11a no 

01.01.2012 r. IlpHHHMaeTCJI: pasHLIM KaJieH,!lapHOM)' epeMeHH, T.e. 

Mi =91 cyrnK. 

8. Ee3pa3MepHoe epeMX !:ni 3a YKa3aHHLiii orpe30K epeMeHH 

pa6on.r CKBWKHHLI 1466 paBHO 

30·91 -0 013 
208,5·103 

' 

9. Ee3pa3MepHoe epeMX '[ j c HalfaJia 3KCilJiyaTaQHH CKBWKHHLI Ha 

XIII ropH3oHTe ,110 01.01.2012 ro,!la ycraHoBJieHo nyreM CYMMHpOBaHHll: 

.!lByx BeJIH'IHH 'r; H 11rj, T.e. "i = T; + 11rj = 0,26 + 0,013= 0,273. 

10. IIo H3BeCTHOM)' 3Ha'leHHJO ri paeHOM)' 0,273 onpe,11eJIJ1eTCJ1: 

IlpOrH03Hall: ,[IOJIJI He$TH Ha YKa3llHH)'IO ,11azy c IIOMOIQhlO pac'leTHOH 

KpHBOH 3aBHCHMOCTH ,[IOJIH He$TH ( 771) OT 6e3pa3MepHoro BpeMeHH '[. 

ｾｒ｡ｭ･ｲｯ＠ npm.1epa 771J pasHa 0,81. 
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11. ,ll;e6HT Hecj>rn Ha nporno3upyeM)'10 ,Zlary coCTiiBJU!eT 

qi} =q<ej "T/ij =30·0,81=24,3 T/C'fTIGT.. 

12. lf>aKTH'lecKHe 3HaqeHJill ,ZloJIH Hecj>rn H ,Zle6HTa Hecj>rn ,ZlaHHOH 

CKBaJKHHLI Ha ,Zlary rrporn03a COCTaBJIJllOT COOTBeTCTBeHHO 0,83 H 28,9 

T/C'fTIGT.. 

13.0TICllOHemul nporn03Hh!X 3HaqeHHH )'Ka3aHHLIX noKa3aTeJieH OT 

COOTBeTCTByJOII(HX cj>aicmqecKHX ,!13.HHhlX COCTaBJIJllOT MHHYC 2,4 % (.llOIDI 

Hecj>rn) H MHHYC 15,9 % (.Zle6m Hecj>TH ). 

Ilporno3 nOKa3aTeJieH 3KCIIJIYaTarrHH Ha nocJie.llyJOrrrHe ,ZlaTh! 

rrpoBO.llHTCH aHaJIOrH'iHO B Toii JKe nocne.QoBaTe.m.HoCTH. Pe3YJibTaThl 

pacqeTOB no OCTaJibHh!M .QeBHTH CKBaJKHHaM IIOKa3aJIH, qro paCXOJKJJ:eHHH 

MeJK.QY cj>aKrn:qeCKHMH H pacqeTlffiIMH 3HaqeHHHMH .QOJIH Hecj>rn H .Qe6HTa 

Hecj>rn KOJie6JIJOTCH B npe.Qenax OT -9,3 .QO +2,0 %. TaKHM o6pa30M, 

HCIIOJTh3YH BhlIIleH3JIOJKeHHh!H MeTO.Q, MOJKHO orrpe,ZleJIHTh rrporn03HOe 

3HaqeHHe ,ZlOJIH Hecj>rn H ):(e6HTa Hecj>rn ):(06h!Ba!OII(HX CKBalKHH nocne 

npoBe):(eHHH B HHX H30JUirrHOHHbIX pa6oT. 

1.2 3cJutieKTHBHOCTL oqaroBoro 3aBO,ZlHCHHH nyreM nporH03HpOBaHHH 

DOKa3aTeJieii 3KCDJiyaTaljHH nnacTa 

Borrpocy orrpeneneHHH noKa3aTene:R pa3pa6oTKH 3aneJKeH He«l>rn 

rrpH oqarosoM 3aBO):(HeHHH nocB!IIIJeH p!i.ll pa6oT [61]. B 3THX pa6orax 

nOKa3aTeJIH pa3pa6oTKH Hecj>THHhlX IIJiaCTOB IIpH oqarOBOM 3aBO):(HeHHH 

orrpe):(eID1JIHc1>, KOr):(a paccMa'I'pIIBaeMoe MeponpHHrne BHCJIPJ!JIOCb c 

Haqana pa3pa6oTKH KaK caMOCTO!ITeJibHa!I CHCTeMa 803,lleHCTBHH. 

H3BeCTHO, qTo oqaroBoe 3aBO,!lHeHHe rrpHMeH!leTC!i KaK ):(OnOJIHHTe.m.Hoe 

MeporrpHHrn:e ):(JUI BOBJieqeHHH B aKTHBHyJO pa3pa60TKY cna60Bhl-

pa6aTh!BaeMh!X 30H IIJiaCToB OT 6noKOBoro 3aB0.!1HeHHH [2]. B HaCTO!IIIIeii 

rnaae pemeHa 3a,Zlaqa no rrporn03HpOBaHH10 ocHoBHh!X noKa3aTene:R 

pa3pa6oTKH Hecj>Tmoii JaneJKH rrpH oqarosoM 3aBo,lllleHHH, KOr,Zla 

IlOCJie,llllee BHe,llp!ieTC!i c IjeJiblO BOBJieqeHHH B aKTHBHyJO pa3pa60TKY 

TPY11HOH3BJieKaeMh!x 3anacos Hecj>rn, B 
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HH3KOI1pO,Il)'ICTHBHhlX IlJlaCTaX (30Hax). IlycTb HMeeM 3BJie>KL Hecl>TH, 

KOTOp!lll pa3pa6aTLIBaeTCll c npHMeHeHHeM BayTpHKOflTYPHoro 

3aBo'AHeHHll (pa3pe3aHHe 3BJieJKH Hecl>rn Ha OT,IleJThHLie IlllOIIla.rlH-

PaccMaTpHBaeTCl! CaMOCTOneJ1E.H!lll IlllOJllaAL (6noK ), orpaHWieHH!lll c 

,IlByx CTOpOH HarHeTaTeJILHLIMH pll,IlaMH. 3ane>KL Hecprn COCTOHT H3 ,IlByx 

IlJlaCTOB c 3cl>cl>eKTHBHOH He$TeHaCb:IJlleHHOH To.mwmoii: h,_ H "2' co 

cpe,IlHeii ｮｰｯｭｵｾ｡･ｍｏｃｔｨｬｏ＠ K 1 H Ki coorneTcTBeHHO H30lIHpOBaHHLIX 

.Ilpyr OT ,Ilpyra rnHHHCTbIM npoilllaCTKOM. Bll3KOCTH He4Jm H BO,Ilhl o6oHX 

IlJlaCTOB O,IlHHaKOBLI. IlpoBO,IlnMocTh rrepBoro rrnaCTa K 1 · h., 6oJThme 

npOBOAUMocrn Ki· hi BTOporo nnacrn. 3a6oiiHJ.re ,IlaBJieHHl! B 

HarHeTaTeJihHLIX CKBa.JKHHax 

Ilpe,IlIIOJiaraeTCll, •no B pa3pa6oTKe OT 6noKOBOro 3aBO,IlHeHHll }'lJaCTByeT 

rrepshlli rn1acT. C QeJIE.JO ｈｈｔ･ｈ｣ｮＤｈｋ｡ｾｈｈ＠ ,1.106wm Hecl>m H3 3BJie:llrn 

rrpo6ypeHa oqaroBaH HarHeTaTeJThHM cKBaJKHHa. B Heii: nepcpopHpOBaH 

TOJThKO BTopoli IlJlaCT. QqarOBal! CKBaJKHHa rH,llpO,LIHHaMffqeCKH CBJOaHa 

no OKp)')KalOIQHM A06"IBaJOIIllfM CKBaJKHHaM TOJihKO no BTOPOMY rrnaCTY. 

3a6oil:m,re )\aBJieHHl! rrepsoro If BToporo rrJiacrns B A06h!BaJOrrurx, a TaIOKe 

B HarHeTaTeJILHhlX CKBa.JKHHax pasm,1 MeJK,Jzy co6oli, T.e. npe,IlrronaraeTCll 

OTCYTCTBHe rrepeToKa lKH,l.IKOCTlf MelK,lly IlJlaCTaMH B npH3a6oliHOH 30He 

CKBaJKHHLI. TaKJKe npe,!\IIOJiaraeTCll OTCYTCTBUe nepeTOKa )!{HAKOCTH B 

nnacTe. TaKHM o6pa30M, BTOpoii Illl8CT BCTYflHT B pa3pa60TKY TOJILKO OT 

oqarosoro 3aBOAHeHHH, a nepshlli rrnacT npo.z:1onJKaeT pa6oTaTb oT 6no-

KOsoro 3aBO,L(HeHHll. IlpH JTOM nporH03HhJe ypOBHH ,Il06hJqff JKH,L(KOCTH H 

He$m o6oHX IIJiacTOB paccMaTpHBaeMoro }'lJaCTKa rrpH ·sHe,!\peHHH· 

oqarosoro 3aBo'AHeHHll, O'leBHAHO, 6y,LIYT cocTOl!Th H3 .IlByx cnaraeMLIX, 

T.e. H3 ,Il06hlqff )!{HAKOCTH H He$rn H3 nepBoro IIJiaCTa, KOTOpLIH 

npO,IlOJDKaeT pa60TaTL OT 6JIOKOBOro 3aBO,IlHeHHll, H H3 ,Il06J.lqff JKHAKOCTH 
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H He.Pm BTOporo IIJiaC'l'a, Bcrymmmero B p113pa6oncy IIpH O'IaroBOM 

3aBO,LlHeHHH: 

(1.1) 

Quo =Qi!+ Qi2• 

(1.2) 

r,z:ie: Q., .i6 H Qj .i6 - IIpOTil03Hhle 3Ha'!eHHJI ,z:io6hl'IH JKH,l{KOCTH H 

He.Pm B ｾ･ｮｯｍ＠ no .z:lBYM IIJiacrnM; Q., 1 H Q11 - nporno3HDJ:e 3HaqeHHJI ,z:io-

6DJ:'IH :ll<li,LlKOCTH H He.Pm nepBoro IIJiaCTa, KOTOpLIH pa6oraeT OT 6JIOKO-

Boro 3aso,z:iHeHHJ1; Q., 2 H Q1 2 - nporno3Hbie 3HaqeHHJI ,z:io6bl'IH :ll<li.z:lKOCTH 

H He.Pm BToporo IIJiacra, KOTOpbIH pa6orneT OT oqarosoro 3aBO,z:iHeHHJI. 

Ilpe,z:irronaraercx, 'ITO nporno3Hal! ,z:io6bl'Ia :>ICH,LlKOCTH nepBoro IIJiacTa 

6y,z:ieT HaxO,z:iHTbCl! Ha ypoBHe ,z:io6bI'rn lKH,LlKOCTH, KOTopax HMeJia MeCTO 

nepe,z:i MeponpHJirneM Q" 1 =canst . I1porn03Hal! ,z:io6bl:'Ia He<l>rn onpe-

,z:ielll!eTCl! H3 BDJ:paJKeHHJI 

(1.3) 

r,z:ie: 1711 - ,z:iolll! He<l>rH B npO.Ll)'K!Ulli nepsoro IIJiacra 3a nporno3Hpy-

eMhlli nep1:10,z:i. 1Iporn0311posaH1:1e 3HaqeHHJI ,z:ioJIH He<l>rn T7i! MOlKHO 

npoH3BO.z:lHTb nyreM o6pa6oTKH <l>aKTH'IeCKHX ,z:iaHHDJ:x 3a npome,z:imHH 

nep1:10,z:i Ｓｋｃｉｉｊｉｙ｡ｾ＠ 1:1 Ｓｋ｣ｲｰ｡ｮｯｾ･ｩＱＺ＠ KpHBOH ,z:ioJIH He<l>rn nepBoro 

IIJiacra Ha 6y,z:iyml:IH nepHO.Ll. 

IIporH03Hal! ,z:io6bl'Ia lKH,LlKocrn srnporo IIJiaCTa OT otiaroBoro 

3aBO,LlHeHHJI onpe,z:ielll!eTCl! rrpo1:13Be.L{eHHeM 

Q.,2 =q.,2 ·T·N, 

(1.4) 

H npe,z:irronaraeTcx, 'ITO a nocne,z:iyroIIlHe ro,Llbl: oHa nocrol!HHa; 

r,z:ie: q .. 2- ,z:ie6HT lKH,LlKOCTH O,z:iHOH ,z:io6DJ:Barom;eli CKBal!CHHLI no 

BTOPOMY IIJiaCTy; 

T- orpa6oTaHHoe BpeMl!; N - 'IHcno ,z:io6DJ:Barom;HX CKBaJKHH. 
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,D;e6HT :>KH,!{ICOCTH o,n;Hoii ,n;o6LIBaJOmeil: CKBa.JKHHhl no BTOPOMY 

nnacry OT oqaroBoro 3aBO,D;HeHlill onpe,n;eJIJ1eTCB cPOPMYJIOil: 

Ｎｮ［･ｂｂｔｈｔｯｱ･ｾｯｩｬＺ＠ cHcTeMhl nnoma,D;Horo 3a.BO,D;HeHlill cornacHo pa6ore 

[24]: 

2n:kh(P-1 -P- -) 

(LS) 

r,n;e: k- npOHHQaeMOCTh, MKM
2
; h - pa60Ta!OlllaJI TO.JllllHHa, M; 

Pii.1 - P._.-nepena.n; ,D;a.BJieHlill, Mna; µ0 - BJI3KOCTL BO,D;bI, Mila·c; Z6 -

He<!>TeHaCLimeHHOCTh Ha cPPOHTe BhJTeCHeHlill, KOTOpaJI onpe,n;eJilleTCB no 

33.BHCHMOCTH [5]; zJ[I,5(1-p •• -Pii )-zJ=O,Ol·µo; Pna• Pii -

COOTBeTCTBeHHO K03cPcPHIIHeHThl HaChlllleHHOCTH ruiacTa CBH3aHHOH BO.!IOH 

H ｏｃｔ｡ｔｏｾｏｩｬＺ＠ Hel}lTeHaChIII_\eHHOCTh!O, ;J.OllH e,D;HHHI!; µo = µ{ -
µ. 

OTHOIDeHHe BJl3KOCTH Hel}lTH K BJ!3KOCTH BO)lhl: R,; - KOOp)lHHaTa, 

onpeneJIJIJO!IlaJI TeKynree nonolKeHHe l}lpoHTa BhJTecHeHlill, M; rn.i, rii. 6 -

coomeTCTBeHHo pa,!!HyChl HarneTaTefilHOH H no6LIBaJOmeil: CKBalKHH, M; 

d - noJIOBHHa CTOpOHhl KBanpaTa npH Ｉｬ･ｂｊｉｔｈｔｏｱ･ｾｏｈ＠ CHCTeMe 

nnoma.n;Horo 3aBo,D;HeHlill [4], M. 

IIo,n;CTaBJIJIJ! B <!>opMyny (1.5 ) 3Haqem1e R0 = 0,8 · d H .11pyrne 

napaMeTPhI, onpe.11eJIJ1eM 3HaqeHHe .11e6ttTa lKil.llKOCTH BToporo nnacTa npH 

oqaroBoM 3aso.11HeHHH. 3aTeM Ha nocne.11yiomtte rollh! npe.!IIloJiaraeM, qTO 

3TOT .11e6HT lKH.!IKOCTH 6y.n;eT TIOCTOJIHHhJM. IIpe.11TIOJiaraeTCH, qTQ l}laKTH-

qecKoe pacnpe.11eJieHHe npoH11JJ,aeMOCTH BToporo nJiaCTa npoHcxo,D;HT no 

onpe,n;eJieHHoMy TeopeTffqecKoMy 3aKoHy pacnpe,n;eJieHlill npoHHIIaeMOCTH. 

TeMn o6BO,D;HeHlill paCCqffTumaeTCJI c HCIIOJih30BaHHeM 3a.BHCHMOCTH ,n;oJJH 

Hef}lTH 111 OT 6e3pa3MepHoro BpeMeHH T, nOCTPOeHHOH c HCilOJih30BaHHeM 

Teopeni:qecKOH KpHBOH pacnpe,n;eneHID! npOHHQaeMOCTH, KOTOpal! OIIH-

ChIBaeT <!>aKTffqeCKoe pacnpe,t1eJieHHe npoHmraeMocTH nnacra. Pacrronaral! 

HaKonneHHOH Ｌｮ［ｯＶｾ･ｩｩ＠ :>KH,!{ICOCTH H 6aJiaHCOBhIMH 3anacaMH BToporo 
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