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W3obpeTenne OTHOCHTCS K CHCTEMHO-aJIpeCHOMY BO3/ICHCTBUIO Ha HE(TSHBIC IUIACTHL. TeXHWYECKHUi
pe3yabTar - IMOBbIIICHWE He(TEeH3BICUEHHs W3 HHU3KONPOHMUIAEMBIX Pa3HOCTEH MOPOA-KOJUIEKTOPOB
3aJIeKH 3a CUET YCHIICHUS] HHTEHCHBHOCTH OOMeHa (pmrongaMy MeXIy TPEIMHAMHI W MaTPHULIEH, MEXKITY
BBICOKO- ¥ HU3KOIPOHHUIIAEMBIMH TporriacTkaMu. CyIHOCTh crocoda 3aKiIiodaeTcsl B HecTallnOHapHOH,
MHOTOSTAITHOM, LUKJINYECKOH 3aKauke BBITECHSIOLIETO areHTa B IUIACT, OTOOpE IMiacToBoro Quironzaa
W JIOTOJIHUTEILHOM aJPECHOM BO3JEMCTBUU XUMpeareHTaMu. MHOrosTamHble LUKINYECKHE 3aKauKu-
OoTOOpBHI TO3BOJSIIOT CO37aBaTh B IUIACTE THAPOIMHAMHYECKHE HMITYIbCHl M HECTallMOHapHbBIE
(UIBTPALMOHHBIE MO MEXIY HPOMBITHIMU MPOIIACTKAMH WM TPEUIMHAMU W HHU3KOIIPOHHUIAEMBIMH
HEBBIPAOOTAaHHBIMU CBSI3aHHBIMH TIPOIUTACTKAMH WM OJOKaMH ITyT€M pPETYIHpPOBAaHHS aAMIUIUTYHBI
M3MEHEHHs JlaBieHus. Ha pasHbIX 3Tamax 3allyCKOM WMJIM OCTaHOBKOW HAarHETaTeNbHBIX M JIOOBIBAIOIINX
CKBOKHH B OIpPEAEICHHBIX NpenesiaX pPeryJupyroT KOMIEHCAIMI0 OTOOPOB 3aKauKOM, HalpaBiIeHUs
(UIBTPALMOHHBIX IIOTOKOB, TPEAETbl HM3MEHEHHUs IUIACTOBOTO JAaBIEHHA. J{IWTENBHOCTH 3TaroB
KOHTPOJIMPYIOT IO JUHAMHKE U3MEHEHNUS 3a001HOT0 U MJIACTOBOTO JIABJICHHUS, YPOBHSIM JOOBIYH HE(TH,
OOBOJIHEHHOCTH JI0OBIBAEMOMN TPOAYKIMH, €KEMECIYHOMY KOHTPOJIO TEMIIOB OTOOpa OT HadalbHBIX
M3BJIEKAEMBIX 3aI1acOB OT M3MEHEHUS] 0OBOAHEHHOCTH.
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MIIK E21B43/20

Cnoco6 pazpaboTku HedTsIHOI 3aJ1e:KH

M3o00perenne oTHOcHTCS K HedTenoObIBarolIeH MPOMBIIIIEHHOCTH, K
crnocobam pa3paboTKu 3anexel HeTH Ha MO3MHEH CTa UK B YCIIOBUAX BBICOKOM
(UIBTPaLIMOHHO-EeMKOCTHOM HEOJHOPOJHOCTH, XapaKkTepusyroueics
HEOAHOPOJHOCTBIO 3aJIEXH KaK [0 TUIOIIaJW, TaK U MO pa3pe3y C BBICOKHM
KO3(G(OHUIMEHTOM pacwIeHEHHOCTH M HaJIM4YMEeM CB3aHHBIX BBICOKO- W/UIH
OJIOKOBBIM CTPOEHHEM C HalH4MeM TpPEIUMH W Matpuiubl. OHO obGecrneunBaeT
noBbileHHe 3(GGEKTUBHOCTH pa3paboTku  3anexedl HepTH, yBEIHMUYEHHE
kodhduureHTa U3BJICUEHHS HePTH 3a CYeT AaKTHBH3ALUMH KAMHUISPHBIX
NpOLIECCOB B HH3KOMPOHMLAEMBIX IPOIUIACTKAX, 30HaX U OJjokax Ha (oHe
NOCTOSSHHO ~ CO3JaBa€MbIX  HECTALMOHAPHBIX  (WIBTPALMOHHBIX  MOJIEH
NEePUOANYECKMMHU TMAPOANHAMUYECKHMH UMITYJIbCAMH.

H3sBecten crnoco® paspabotku  HedTsiHOro  Mecropoxaenus [1],
BKJIIOYAIOUIMH pa30ypHBaHUE MECTOPOXKAEHHS CHCTEMOM J0OBIBAOLIMX U
HarHeTaTeJbHbIX CKBAXHH, LMKJIMYECKYIO 3aKayKy B HarHeTaTesIbHbIE
CKB2XMHBI BBITECHAIOLIEO AareHTa, BbIpaBHHUBAHWE (POHTA BBITECHEHMS
MOTOKOOTKJIOHSIOIMMH CHCTEMaMH, OTOOp MPOAYKLMH Iulacta yepe3 (OHA
N00BIBAIOLIIUX CKBAXHH.

HenocratkoM paHHOro crocoGa  sBAseTcs  OTCYTCTBHE  YCJIOBHUM
NOCTOSHHOTO  aKTUBHOro oOMeHa QUIIOMIOM Mexay HeTeHaChILEHHOM
MaTpuled ¥ OOBOJHEHHBIMHM TpPEIUMHAMH, MEXAY BbICOKONPOHMLAEMBIMH
OOBOJIHEHHBIMH M HHU3KOMPOHULAEMBIMHA HE(TEHACHIIEHHBIMU CBS3aHHBIMH
nporiactkaMi. OTCYTCTBYIOT aKTHBHbIE KalWJUISAPHbIE MPOIECCHl B MATPHUIIE,
HHU3KOIIPOHHLIAEMBIX MPOIMJIAaCTKaX, 30HaXx M OJ0KaX u3-3a OTCYTCTBUSA
CO3JIaHHBIX U MOCTOSHHO M3MEHAIOILUXCS HECTALMOHAPHBIX (DUIBTPALHOHHBIX

MoJiel. DTO 3HAYUTENbHO CHIDKAET 3P (HEKTHBHOCTD Crocoba.



Mssecten Tarke cmoco® OKCIUTyaTalMd  HEPTSHOM  3alieXH ¢
MCIIOJIE30BAHHEM HECTAallMOHAPHOTO 3aBOAHEHHUs [2], comepalluil STarmbl, Ha
KOTOPBIX B LHKJIMYECKOM PEXHME OCYIUECTBISIOT 3aKauky pabouero areHra B
3aJIeXb TOCPEACTBOM TIPYNNBl HAarHETaTEeNbHBIX CKBaXHH W OCYLIECTBJISIOT
HETIPEPLIBHYIO N00bIYy HEPTU MOCPEACTBOM TIPYIIbl JOOBIBAIOILIKMX CKBAXKHH,
NpUYeM LIMKJ pabOThl IpyNIbl HArHETATEJIbHBIX CKBaXKUH, BKJIIOYAOIKI B ceOst
BpeMs pabOTBl IPYIIbl HACHETATENbHBIX CKBaXHH M BPEMs IPOCTOS PYIIIbI
HAarHeTATEe/bHBIX  CKBaXHH, IPEIBAapPUTENIBHO  ONMpENeNIOT  CIEAYIOLINM
obpa3om: A1 KaXIOW HarHeTaTelbHOM CKBaXHMHBI ONpPENENSIOT BpeMs
peardpoBaHMs KaXIAOH N00BIBaIOILE CKBaXXMHBI Ha 3aKauky pabouero areHta
4epe3  YNOMAHYTYXO HArHETAaTeNIbHYIO CKBaXXWHY, M 3aJaloT CpeJHee
apu(MeTHUECKOE 3HAUYeHHE BPEMEHH pEarupOBaHUS KaxoM JoOkIBaroLIeH
CKBaXXMHBI Ha 3aKa4yKy 4Yepe3 KaXAyH HarHeTaTellbHyI0 CKBa)XXHHY B KaueCTBE
BpeMeHH paboTel TpYNNbl HArHETATENbHBIX CKBAXWH, JUIi  KaXJOM
HarHeTaTeNbHOM CKBa)XKMHBI ONPEAEISAIOT BpeMsl MaJeHus JaB/ICHHsS KaK BpeMms,
32 KOTOpOE€ MaBJIEHHME B CKBa)XKHHE IIOC/]e IMpeKpallleHUus 3aKkauyku paGoyero
areHra nauaetr Ha 65-75% OT pa3HOCTH MEX[Iy JIaB/IEHHEM, JAOCTHTHYTBHIM BO
BpeMsl 3aKauky pabouero areHTa, ¥ MepBOHAYAIBLHBIM CTATHUECKHM [aBIEHHEM
B HarHeTaTeJbHOH CKBaXXHMHE, U 33Jal0T MUHUMAJIbHOE CPEX HAarHEeTAaTEIbHBIX
CKBOXMH BpEMs MaJ€HHUs NABJIEHUS B KadyecTBe BPEMEHH IIPOCTOS TPYIIbI
HarHeTaTebHbIX CKBa)XMH, NPH 3TOM CKOPOCTh 3aKauku pabouero areHra B
MepUoOA  paboTel Ui KaXOOH HarHeTaTesbHOM CKBAKHMHBI [PHHHMAOT
MIOCTOSTHHOM.

HenocraTkom naHHOro cnoco6a siBnsietcss Hu3kas 3G GeKTHBHOCTD, TaK KaK
crioco6 obecrneynBaeT HeJOCTATOUHO BBICOKYIO AKTMBHOCTh (DUIBTPALIMOHHBIX H
KalWJUIAPHBIX ~ OOMEHHBIX  MPOLECCOB  MEXIAY  HH3KOMPOHHIIAEMBIMH
He(TEHACHIILEHHBIMU U BbICOKOTIPOHULIAEMBIMH 3aBOJHEHHBIMH NPOTLTACTKAMH
¥ KaHaJlaMH (QUIbTPALIMH.

M3Becren cnocob BeIpaboTkK HedTsHOro miacta [3], Bkuouyaromuit otéop

He(TH depe3 NOOBIBAIOIIME CKBAXHHBI M 3aKauKy pabouero areHTa uyepes



HarHeTaTe/IbHbie  CKBa)XXMHBI, BbIJACICHHE BO3MYILIAIOUIMX CKBAXHH U
peardpyromux JOObIBAIOIIUX CKBa)KUH, CO3JaHHE MEPHOAUYECKUX KOJIeOaHHH
neduTa BO3MYLIAIOIIMX CKBAXHH, 1O MPOLIECTBHH TPEX MEPHUOAOB KOJIeOaHHH
OCTAaHOBKY peardpyrollUX CKBa)XWH U 3aMep M3MCHEHHS NaBJICHHS B TEUEHHUE
JABYX TI€PHOJOB, OCYIUECTBICHUE TapMOHHUYECKOTO aHajJu3a 3aBUCHMOCTH
nebuTa ¥ NaBNeHHUs OT BPEMEHH Ha BO3MYIIAIOLIMX CKBAXKMHAX U JABIEHHUS OT
BPEMEHH Ha pPEardpyrolluX CKBOXHUHAX, ONpeleieHHe ¢a3bl U aMIUIHTY b
FapMOHUK 3THX KOj1Ie0aHMH, M3MEHEHHE IUIACTOBOTO JABJIEHHS HA Yy4acTKe
paspaboTKK ¥ OnpeJesieHHe TeX XK€ XapaKTEPUCTHK, TPU 3TOM BO3MYLIAIOLIME
CKBa)XHHBI BBIIEIAIOT B 0OBOJHEHHON 30HE 3aJIeXH, @ pearupyoie CKBaXKHHbI
BBIACISAIOT B HE(TAHOH 30HE 3alleXKd, Nepel CO3JaHHEM IEPUOIMYECKUX
KoyieOaHu# nebura B BO3MYIL@AIOIINX CKBAXXHHAX M TIEpe]] 3aMepaMi H3MEHEHHUS
JABJICHHUsS B PEardpyrolluX CKBaXXHHAX MEHSIOT CKBAXHHHYIO >KHIKOCTH Ha
YIJIEBOJOPOHYIO KHAKOCTh IUTOTHOCThIO 0,7 - 0,8 r/em’, IIpU U3MEHEHUH
TUIACTOBOI'O JaBJICHUsI HA y4YacTKe pa3pabOTKU U OINpe/ielIeHHH XapaKTePUCTHK
M3MEHSIOT IJIaCTOBOE JaBjieHHe B npenesax a0 4 Mlla ot ruapocraTuyeckoro,
ONpPEE/SAIOT HMHTEpPBaJl ILIACTOBOIO JAABJIEHHS, MPH KOTOPOM MaKCHMAJIbHBI
3HA4YE€HHUs THAPONPOBOAHOCTH M 3(PPekTUBHO paboTarolleil TOMIIMHEI M1acTa, U
HU3MECHAIOT pa60Ty CKBaXXUH IJId YCTAHOBJICHHUS 3TOTI'O HHTEpBaJla, Mpu 3TOM
NOANCPXUBAIOT 3a00HHOE aBleHHe B A0OBIBAIOIIMX CKBAa)XKMHAX He MeHee, a B
HarHeTaTeJIbHbIX CKBaXkMHax He Oosiee 4 MIla OTHOCHTENBHO yCTAHOBJIEHHOTO
MHTEpPBaJla IJ1acCTOBOrO JaBJICHUS.

HenoctaTkoM paHHOro cmoco0a sBIS€TCS HEBHICOKAs aKTHBHOCTB
(QUIBTPALMOHHBIX M KalWUIAPHBIX  OOMEHHBIX npoﬁeccos MEXAY
HU3KOMPOHHULIAEMBIMH ~ HE(TEHACBIIEHHBIMH M BBICOKONPOHHIIAEMBIMH
3aBOJHCHHBIMH NPOIIACTKAMM U KaHaJIaMH (QUIIBTPALUH B CBS3H C HEBLICOKUMHU
¥ HEOCTAaTOYHbIMH aMIUTUTYAaMH H3MEHEHMs OaBICHHUS OT BO3MYLIAIOLIMX
CKB2XHH, a, CIENOBATEJbHO, MU HHU3KHMM TIDaJMEHTaMU JaBJCHUS MEXIy
He(dTeHaChIIEHHBIMU HU3KOIIPOHULIAEMBIMHU )5} 3aBOJAHEHHBIMH

BBICOKOIIPOHUIIACMBIMH 30HAMU. KpOMe TOT'0, 3aM€Ha CKBAXXUHHOM »KHJIKOCTH
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Ha YIJIEBOJOPOIHYIO KUIKOCTh MIOTHOCTRIO 0,7 - 0,8 r/cM’ mepen 3amepamu
WU3MECHEHHs JABJICHUS B PEarupylolliX CKBa)KMHaX MPUBOAUT K 3HAUMUTENIbHBIM
JOTOJIHUTEIBHBIM 3aTpaTaM, 4YTO CHWXXaeT peHTabelbHOCTh pealii3aluu
crnocoba B MPOMBICIOBBIX YCJIOBUSX.

Haubonee OMM3kMM 1O TEXHUYECKOH CYIIHOCTH K 3asABJIIEMOMY
U300peTeHHIO sBNIseTCS crnocol pa3paboTKM He(MTAHON 3ajie’kM Ha OCHOBE
CHCTEMHO-aIpECHOr0  BO3JeHCTBHS  [4], BKIIOYAIOWMHA  LUKIHYECKOe-
HECTalMOHApPHOE HarHeTaHHe areHTa 4yepe3 HarHeTaTelbHble CKBaXHHBI, OTOOP
¢mronnos uepes [oOBIBalOIIME CKBaXXHHBI, JOMOJHUTENIBHOE alpecHOe
BO3JEHCTBHE XMMpEareHTaMHM Ha IUIaCThl uYepe3 BCIO  COBOKYITHOCTH
HarHeTaTeJbHBIX W JOOBIBAIOILMX CKBAXXUH, JUIs 4Y€ro Ha o0beKkTe pa3paboTKH
BBIJIC/IAIOT XapaKTepHbIE YYaCTKH, pasjMyaloliecs Mexay co0oil reosoro-
(GU3NUECKUMH CBOMCTBaMH, TEKyLIMM COCTOSHHEM pa3paboTKW H CTENEHBIO
BHIPa0OTKM  3aIacoB, BBIINSIOT ONBITHBIA YYacTOK, Ha KOTOPOM ¢
MCIIOJIb30BAHUEM  KEPHOBOTO  MaTepuajia  ONpeleliiloT €ro  CpeaHIon
MPOHMLAEMOCTE W PACCUYUTHIBAIOT  CPeIHEB3BEILICHHBIE 3HA4YEeHUs
THAPONPOBOAHOCTH, IHE30IPOBOJHOCTH IIAaCTa B Mpeleiax J3TOro y4acTka,
OCYUIECTBAAIOT  GUIBTPALMOHHBIE  HCCIENOBaHHs, HE(DTEBBITECHSIOLIHE,
CTHUMYJHPYIOLIHE WIH H30JHUPYIOILIHE CBOMCTBA MPUMCHSACMbBIX XUMPECArcHTOB,
aIpECHO OMPENEINSIOT AIUTEIbHOCTh HATHETAHUS areHTa Ha KaXKIOM y4acTKe U
QITOPUTM JaJIbHEHINEH pa3pabOTKM BBIOpAaHHBIX YYacTKOB Ha OCHOBaHHHU
nabopaTopHOro  OOOCHOBAaHUS W PE3YJNbTATOB  THAPOAWHAMUYECKOTO
MOJEJIUPOBAHUS  TEXHOJOIMH BO3IAEHCTBUS IS KOHKPETHBIX  YCJIOBHH
BBLIOpaHHBIX y4acTKOB, 3aTe€M OCYLIECTBJISIIOT CHCTEMHO-aJIpECHOE BO3ZECTBUE
Ha KaX/I0M Y4acTKe.

HenmocraTtkoM nanHoro criocoba siBnseTcss Hu3Kas 3Q(HEKTUBHOCTL €ro B
YCJIOBUSIX BECbMa HEOJHOPOAHBIX MO (QUIBTPALIMOHHO-EMKOCTHBIM CBOHCTBAM
MJacToB, Tak Kak crnocod He obecrneurBaeT BBICOKYIO aKTHBHOCTh
QUIBTPALMOHHBIX M KamWUIAPHBIX ~ OOMEHHBIX  MPOLIECCOB  MEXKIY

HHU3KOINIPOHUIIACMBIMH He(bTeHaCBIH_ICHHBIMH H BBICOKOITPOHHULIACMBbIMH



3aBOJHEHHBIMHU INPOIUIACTKAMH M KaHaJaMH (QWIbTPALHH. JTO CBS3aHO C TeEM,
4TO  IeO0JOro-reOPU3HYecKUe  XapakTepHUCTHKH M He(TeBBITECHSIOIIHE,
CTUMYJIUPYIOIIHE, H30JMPYIOIIME CBONCTBA XHUMPEAreHTOB ONPEAEJSAIOT M0
pe3yibTaTaM HMCCI€OBaHMs KEPHA OMNBITHOIO YYacTKa, a pe3yJbTaThl ITHX
HCCJICIOBAHHM TEPEHOCAT Ha BCE y4acTKH oObekTa pa3paboTKH, KOTOpbie, Kak
IpaBHJIO, B CBA3M C BBICOKOM HEOAHOPOAHOCTBIO 3aJIeXKH 3HAYUTEILHO
OTJIMYAIOTCS OT OIBITHOTO YYacTKa.

3ajayel, Ha pelleHHe KOTOpOH HampaBjieHO H300pETeHHE, SBISETCS
TIOBBILIEHHEe HEMPTEH3BNEUEHNUs] M3 HU3KONPOHHIAEMBIX pa3sHOCTEH Mopos-
KOJUIEKTOPOB HE(QTAHON 3a/leXH 3a CUET YCHJICHHs KalWUIAPHBIX MPOLECCOB,
MHTEHCHBHOCTH OOMEHa (QUIIOMJAMH MEXAY TpEeIIMHAMH M MaTpULeH, MeXIy
BBICOKO- W HHU3KOMNPOHHULAEMBIMH CBS3aHHBIMHU IPOIUIACTKAMH, YBEJIHYEHHS
0XBaTa KaluJUIAPHBIMU [IPOLIECCAMHU.

[TocTaBneHHas 3amaya pemIaeTcs 3a CHET TOTO, YTO B Crocobe pa3paboTkH
He(TAHOH 3a/eXH HAa OCHOBE CHCTEMHO-aJ[PECHOr0 BO3AEHCTBHUS Ha ee MJIacThl,
BKJIIOYAIOIIEr0 UMKIMYECKOE-HECTAIMOHAPHOE HAarHeTaHWe BBITECHSIOLIECTO
areHTa uepe3 HarHeTaTeJbHble CKBaXHHbI, OTOOp (UIIOMIOB 4Yepes
A0ObIBAIONIME  CKBaXXHMHBI,  JOMOJIHUTENLHOE  aAPECHOE  BO3ZEHCTBHE
XUMpeareHTaMM Ha II1acThl 4Yepe3 BCIO COBOKYIMHOCTh HArHETaTeNIbHBIX H
JOOBIBAIOIIMX CKBAXWH, CO2IACHO u306pemenuto, TNEePUOAHYECKH H3MEHSIOT
TPaJUEHTbl [JABJIEHUS MEXAY 30HOW HarHeTaHWs W 30HOH OTOOPOB U
HanpaBJIeHHs HECTAllHOHAPHBIX (UIBTPALMOHHBIX MOJIEH MEXAY MPOMBITHIMH
MPOIIaCTKaMU HWJIM TPELIMHAMHW W HM3KOMPOHHULIAEMBIMH HEBBIPAOOTAHHBIMH
CBA3aHHBIMH  TIPOIUIACTKAMHM MM OJIOKAMH  [MyTeEM  MHOT'O3TAIHOIO
PErynupoBaHUs aMILIMTYbl H3MEHEHHUs JABJICHUS, IPU 3TOM Ha TMEPBOM 3Tare
LIMKJIa ONTUMHU3HUPYIOT OTOOpE! QUIIOMIOB IyTEM peryJUpOBaHHs NENpPECCHU B
AOOBIBAIOLIMX CKBaXXHMHAX, obecrneyuBaroliell MHHMMAJbHYIO OOBOIHEHHOCTb
A00bIBA€MOH MPOJAYKUNH W MaKCHMaJlbHble OTGOPHI HE(TH IPU MOCTOSHHBIX
00beMax HarHeTaHWs BBITECHSIOIIETO areHTa ¢ KOMIeHCaluei oTbOpOB

3aKauykKoi Ha ypoBHe 60-80% ¥ BO3IEHCTBYIOT Ha 3a/ieXXb 3HAKONIEPEMEHHEIM



U3MEHEHUEM  JIaBJICHHUS nyTeM MOrpyNIOBOA  OCTaHOBKH-3aIlyCKa
HarHeTaTeNbHBIX CKBAXUH C 00OecreYeHHeM HW3MEHEHHUs HalpaBleHHH
GUIBTPaLlMOHHBIX MOTOKOB MU 3alyckax—ocTaHoBKax Ha 60—90° Ha BTOpOM
3Tane OCTaHaBJIUBAIOT paboTy AoObIBarOLIEro (POHAA CKBaXKHH, 3aKaUUBalOT BO
BCE HarHeTaTeJbHble CKBAXXHHBI [OTOKOOTKJIOHSIOLIME XHMpeareHThl, Mocie
4ero OCYILIECTBIIAIOT 3aKaYKy B HUX BBITECHSIOUIETO areHTa 10 BOCCTaHOBJIEHUS
JaBJICHHS B 3aJIEKH 0 YPOBHEH, OJM3KUX K IJIaCTOBOMY, HO HE MPEBBILIAIOLINX
€ro, Ha TPEThEeM 3Talle BBOAAT B A0OBIYY C ONTHMHU3aLuell 0OBOJHEHHOCTH U
MaKCHMaJIbHBIX YPOBHEH [00BIYM HePTH Becb AOOBIBarOUIMH (QOH ¢
NpeABapUTENIbHON  00paboTKOM  MHTEHCHPUUHMPYIOUIMMH  XHMpeareHTamMH
CKBaXHH, C YXyALIEHHbIMH (UIBTPALHIOHHBIMU CBOWCTBAaMHU MpU3a0OHHOM
30HBI, NP TEKYLIEH KOMIEHCAlMM 0TOOpa 3aKa4KOH BBITECHSIIOLIEro areHTa Ha
ypoBHe 100%; Ha deTBepTOM 3Tane OCTaHaBIMBAIOT pabOTy HArHETATEIbHOIO
poHga CKBaXHMH NpU coxpaHeHHH oObema H00buM HedTH JOOBIBAIOLIUM
GoHIOM Ha MaKCHMAJIbHOM YPOBHE C MUHHMMAJIbHOH OOGBOIAHEHHOCTHIO, a
N00bIYy BeAyT B TAKOM DPEXHUME [0 CHHXKEHHs 3a00WHOro AaBJEHUS B 30HE
oTbOpa 10 3HaYeHHH, OJMM3KHMX K AaBJIEHHWIO HACBHILIEHHS HE(QTU ra3oM, HO He
CHIIKasf WX HM)KE [aBJIEHUs] HACBILIEHHs; Ha TSTOM JTalle OCTaHABIHBAIOT
paboTy noObiBatomiero (oHAa CKBaXXHH, 3aKaUYUWBAIOT B HarHETaTeJbHBIE
CKBa)XHWHBI ITOTOKOOTKJIOHSIIOIIME XUMpEareHThl U Jajiee OCYIIECTBISIOT
3aKa4yKy B HHX BBITECHSIOIIEr0 areHTa B MaKCHMAaJbHBIX 00BbeMax [0
AOCTHKEHUSI TUIACTOBBIM JaBI€HHEM 3HauyeHHi, OJM3KHX K HadaJbHOMY
MJIACTOBOMY, HO HE IMPEBBIALINX €ro; MOBTOPSIOT LHKIBI [O3TAITHOTO
BO3JCHCTBHS Ha HEPTAHYIO 3a/lie)b B YyKa3aHHOW TOC/EI0BATENLHOCTH 10
II0JIHOH €€ BbIpabOTKH.

KpoMe 3TOro, aMIumuTyasl ¥ rpagdeHTbl M3MEHEHHS JABJIECHHSA B 30HE
0TO0pOB MekIy OJOKaMH M TpELIMHAMH, MEXIy CBA3aHHbIMH HH3KO- U
BBICOKOIIPOHULAEMBIMH ~ NPOIUIACTKAMH  TOJACPKHUBAIOT TaKHUMH, YTOOBI
obecnieynBaTh MaKCHMaJIbHble YPOBHH [OObIYM He()TH TpPH MHMHMMAILHOM

00BOJHEHHOCTH 100BIBAEMO# NPOAYKIIHH.



[ToMuMO 5TOro, MIUTENBHOCTE KaXAOTO W3 JTAlOB M  YNPaBJICHHE
BO3JIECHCTBUEM KOHTPOJHUPYIOT 10 JAWHAMHKE HW3MEHEHHS 3a00HHOro |
IIACTOBOIO JaBJIEHHs, YPOBHIM N0ObIYM HedTH, 0OBOAHEHHOCTH A00BIBaEMOINi
MPOAYKLHH, a TaKoKe €KEMECAYHOMY aHaJIu3y TEMIIOB OTOOpa OT HayaJbHBIX
H3BJIEKAEMBIX 3aI1aCOB OT U3MEHEHHUs1 0OBOTHEHHOCTH.

Ilpy 3ToM TN M 00BEMBI MOTOKOOTKIOHSIOUIMX XHMPEAreHTOB IS
00pabOTKH HarHETATeNBHBIX CKBAXHH OMNPENEISIOT ¢ YYETOM AMHAMHYECKOH
eMKOCTH TMPOMBITBIX KaHAJIOB (UIBTPALMK OT KaXJ0i HarHeTaTebHOM
CKBa)XHHBI K 30H€ 0TOOPOB, @ TUN U 00BEM HaNpaBJIeHHO HHTEHCHOHLIUPYIOLIMX
XUMpEareHTOB I JOOBIBAlOLIMX CKBAXHWH — C YYE€TOM COOTHOLUEHHS
(GUIBTPALIMOHHBIX CBOMCTB X yAAJICHHON U NPU3a00MHOM 30HEI.

3asBnseMbli  cmoco0  pa3paboTKH  He(TAHOM  3aleXH  MOSACHAETCS
CJAEMYIOWNMH TpaQUYecKUMH MaTepHanamu: Ha ¢ur. 1 u3obpaxeHa cxema
pa3MeIeHUs] HarHeTaTebHBIX U HOOBIBAIOIINX CKBAXKHH CEMUITYKCKOU 3aJIeXH
BocTOo4HOro Ojoka T-ckoro Mecropoxaenus; Ha ¢ur. 2 — rpaduku
3aBUCUMOCTH HAKOIIEHHON JOOBIMM HE()TH OT HAKOIIJIEHHON JOOLIUM XKUIKOCTH
MO BapHaHTaM pa3pabOTKH CEMMJIYKCKOH 3ajIeXXH BOCTOYHOro 6ioka T-ckoro
MEeCTOpPOXIeHHs; Ha Gur. 3 - rpaduK MOITAmHON peanu3aluu crnocoba Ha
CEMUITYKCKOM 3aJIe)KH BOCTOUHOrO 6110ka T-cKOro MectopoxxaeHus; Ha Qur. 4 -
rpaduk >GHEKTHBHOCTH 3asBISEMOro crnocoba pa3paboTku HedTAHON 3aiexu
Ha CEMHITYKCKO#H 3aJI€)KH BOCTOYHOro 6Jyioka T-CKOro MecTopoxaeHHs.

CyIHOCTE U300peTeHHNs 3aKIII0YaeTCs B CIIEAYIOLIEM.

OCHOBHOH NpHHLMI, 3aJI0KEHHBIH B TEXHOJOTHIO pa3paboTKy HedTAHON
3aJICXKH COTVIACHO 3asBIIIEMOMY H300pPETeHHIO — CO3JaHHe MAaKCUMaJIbHO
BO3MOXHbIX 3HAUCHHH M MEPUOANYECKOE HU3MEHEHHE T'PAJAHEHTOB JAaBJICHUS H
HaNpaBJICHU [MHAMHYECKMX (QUIBTPALUOHHBIX [OJEH MEXIY MPOMBITEIMH
MPOMJIACTKAMH WIHM TPELIMHAMH H HH3KONPOHMLAEMBIMHM HEBBIPAOOTaHHBIMH
CBSI3aHHBIMH NPOIUIACTKAMHU WIIH 6J10KaMH, 06eceynBalOIMMH MaKCHMAJIbHYIO
aKTHBH3ALHMIO  (QUIBTPALMOHHBIX M KalWUIAPHBIX  MPOLECCOB  MEXIY

BOAOHACBIINCHHBIMHA BBICOKO- M He(bTeHaCLIU.IeHHBIMH HHU3KONPOHHULACMBIMH



pasHocTMM  mopoa-komiektopoB.  [locne  onpenenenHoro  mepuona
CTaOMIIM3allMM DHEPreTUYECKOrO COCTOSIHUS U 3aTyxaHHS (QUIBTPALUMOHHBIX U
KamWJISPHBIX MPOLIECCOB, BO3HUKIIMX 3a CYET CO3JaHHBIX TI'PaJHEHTOB
NaBJICHUs, [TyTEM H3MEHEHHs OTOOPOB—3aKauKd MEHSIIOT T'PaJUeHThl JaBJICHHUS
¥ HanpasJIeHHs (GHIBTPALIMOHHBIX IMOJIEH ONATh Ha KAaKOH-TO MEPHOJ, CO31aBas
TEM CaMbIM HECTALIMOHAPHBbIE PEXUMBl MEXJy BOJO- M HeTeHACBHILIEHHBIMH
3oHamu. Takum 00pa3oMm, MEPUOAMYECKH MEHssS pPEeXHUMBI, IO CYTH,
«BCTPSIXHBAas» 3aCTOHWHBIC 30HBI, YBEJIWYMBAIOT OXBaT W Ko3(duLHEHT
ussjeyeHuss Heptn (KMH). Ilpu stom paspaboTky 3anexu BeayT LMKIAMHU,
Ka)XIbIl U3 KOTOPBIX COCTOUT U3 MATH ITAIOB.

Ha nmnepsom 93Tane onTUMH3MpPYIOT OTOOpPBI  (IIOMAOB  ITyTEM
peryjiupoBaHus JENpecCHd B A00BIBAIOIMX CKBaXKHHax, obecrevuBarolleit
MHHHMAaJIbHY}0 OOBOJHEHHOCTb JOOBIBA€MOH MPOAYKUMU M MAaKCHMaJbHbIE
OTOOpBI HE(PTH NPHU ITOCTOAHHBIX 00BbEMax HArHETaHUS BBITECHSIOILErO areHra
(BoABI) C KOMIeHcauuell OTOOpOB 3akaukod Ha ypoBHe 60 — 80%, u
BO3JEHCTBYIOT Ha 3aJIe)Kb 3HAKONEPEMEHHBIM HM3MEHEHHEM JaBJIEHHs IyTeEM
MOrpyMIOBOW OCTAHOBKHU—3aITyCKa HarHeTaTeJbHBIX CKBAXXHH C 00eCHeueHUueM
V3MECHEHHUS] HaNpaBleHWH QUIbTPALMOHHBIX IIOTOKOB TIPH  3aIlycKax-—
ocraHoBkax Ha 60 - 90°. Ontumuzauuio or60poB  QUIIOHAOB IyTeM
peryIupoBaHus JENPECCHU B NOOBIBAIOLIMX CKBAXXWHAX OCYIIECTBIISIOT 33 CUET
MCTIOJb30BAaHUS CTAHLMN YINPAaBICHUS C YacTOTHBIM MPHUBOJOM H moabdopa
4acTOThl paboThl 3NEKTpOABUraTeNneif, NpPUBOAAIIMX B paboOTy HACOCHOE
obopynosanue. 3a cyeT 3TOro ofecnevynBaroT (MOAGHMPAIOT) AENpPeccHH H
HeOHUTBl XKMAKOCTH, TIPU KOTOPHIX OOBOMHEHHOCTH NOOBIBAEMOM MPOAYKLHUH
MHHHMMAaJIbHA, a 1e0UT HeTH MaKCUMAIIBHBIH.

Jlist aKTUBH3ALUMH KaMWJIISPHBIX MPOLIECCOB U OOMeHa (QIIIOUAAMHU MEXIY
HHU3KO- W  BBICOKONMPOHHMLAEMBIMM KaHAJaMH (QUIBTPALlMH  aHAJIU3UPYIOT
XapaKTep pacroJIOKEHHs Ha 3aleXd (OHJA HArHETaTEJIbHBIX CKBAXKHH H
IpyNOHUPYIOT UX TAaKHM 00Pa3oM, YTOOB! MPU OCTAHOBKax—3amyckax 3THX IPyII

(UIBTPaLMOHHbIE MTOJIS MEHSIM HarpasiieH’e aBrxkeHns Ha 60 - 90°. [Tepuop!



OCT@HOBOK—3allyCKOB  IpyNn  CKB&XHMH  ONpPENesloT ¢ [OMOIIBIO
TUIPOJUHAMUYECKOTO  MOJAENUPOBAaHMS, aJalTUpPys TUAPOAMHAMHYECKHE
MOJEJId Ha ONTUMH3HPOBaHHbIE peXHMbl paboTbl AoObIBarollero QoHaa
CKB&)XUH U TIOCTOSHHblE OOBEMBbl 3aKauykd B 3alleb BOAbl. AKTHBH3ALMU
KallWUIAPHBIX TPOLIECCOB TAaKXE CHOCOOCTBYET CHHXKEHHE KOMIIEHCALUU
oT60poB 3akaukod BoAsl 40 60 — 90%, Tak Kak 3HAKONMEpPEMEHHbIE I'PAJHEHTBI
JABJIEHHs], BOSHUKAIOIIUE 34 CYET OCTAHOBOK—3aIlyCKOB IPYIII HarHeTaTeJIbHbIX
CKB@)XXHH, JIEHCTBYIOT Ha (POHE NOCTOSHHOIO YBEIHWYMBAIOLIErOCs IpagueHTa
JaBIeHHs Mexay OnokamMH U TpellMHaMH (BBICOKO- W HHU3KONPOHHULAEMBIMH
CBAI3aHHBIMM NPOILUIACTKaMM) 3a CUET HEeJAOKOMIIEHCAallMh OTOOpa 3aKadKoH.
JUIMTeNbHOCT MEpBOro J3Tana KOHTPOJIUPYIOT IO JAWHAaMHUKE HW3MEHEHHUS
3a00MHOr0 M IUIaCTOBOTO JAaBJIEHUH B 30HE OTOOPOB, YPOBHIM JNOOBIYM HE(TH,
OOBOAHEHHOCTH JOObIBa€MOHN TNPOAYKLHMH, @ TAKXKe €XEMECSYHOMY aHaH3y
JUHAMHKU TEMIIOB OTOOPOB OT HaudalbHBIX M3BjekaeMblX 3amacoB (HU3) ot
U3MEHeHus 00BogHEHHOCTH. [Ipu CHHXEHHH 3a00MHOrO0 M MJIAaCTOBOTO
JABJIEHUH 10 3HAYEHUH, NMPU KOTOPBIX YXYIIIAIOTCS YCJIOBUS JKCILTyaTalluu
HACOCHOTO OGOPYIOBAHMS, WK MOSBISETCS TEHACHLHS K CHIKEHHIO ypoBHeH
NOObIMH He(TH, HapacTaHHIO OOBOJHEHHOCTH MA0ObIBAEMOW MPOAYKUHH U
CHWXeHMIO TeMmnoB otbopa or HU3 or 006BOgHEHHOCTH MEPEXOIAT K
CJIEYIOIIEMY 3Tally pealu3alH crnocoda.

Ha Bropom stane ocranaBiuBaroT paboTy JoObiBatomiero ¢poHaa CKBaXHH
M OCYLIECTBJIIIOT 3aKayKy BOIbl BO BC€ HarHeTaTe/ibHble CKBa)XHHBI Ha
MaKCHMAaJIbHO BO3MOXKHBIX peXHMax, 10 BOCCTAHOBJICHHUS AABJICHUS B 3aJIeXXH
10 YpOBHEH, ONM3KMX K IUIaCTOBOMY, HO He TNpeBbllaromux ero. [lepen
Ha4yaJloM 3TOr0 3Talla B  HAarHeTarejbHble  CKBa)XXWHBl  3aKa4YMBalOT
MOTOKOOTKJIOHAIOIINE  XuUMpeareHTel. (OcTaHoBka goObiBatoliero  QoHaa
CKBOXHH M 3aKayKa IOTOKOOTKJIOHSIOLUMX XMMpPEareHTOB B HAarHeTaTeJbHbIE
CKBa)XHHBI MO3BOJISET, BO-NEPBBIX, U30€XaTh MMPH HarHeTAaHWH BOJABI BBICOKHX
nepenajoB JaBJI€HHs MeXIy 30HOW HarHeTaHdhs M 30HOH OTOOpPOB, W, BO-

BTOPBLIX, BBIPOBHATH (prHTbI JBUXXEHHUS 3aKauuBaeMOM BOAbI U YBCIIMUHUTD
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OXBAaT BBITECHEHHEM 3a CUET YBEJIHUYCHUs TMIPOIHHAMHYECKUX CONPOTUBIICHUH
B TNPOMBITBIX  MpoIulacTKax  (TpellMHax),  KOTOpbl€  3arOJHUIH
MIOTOKOOTKJIOHSIOUIMMHM XHMpeareHTaMd W HalpaBUTh 4acTh 3aKauHBaeMoH
BOAbI B HHU3KONpOHHI@eMble mporyacTkd (O1oku). OObEMBI  3aKauKH
MOTOKOOTKJIOHSIIOIIMX ~ XMUMPEareHTOB B HAarHeTarelibHble  CKBa)XHHBI
ONpeNesAIOT ¢ Y4YeTOM JMHAaMHYECKOH €MKOCTH MPOMBITBIX KaHaJloB
GUIBTpAllMM OT KaXIOH HarHeTaTeNbHOW CKBaXXHMHbl K 30HE OTOOpOB,
OTpeNIeJICHHOM MO pe3ysbTaTaM TPAacCePHBIX HCCJIEJI0BAHUH 3aJIeKH WIH B
pe3yjbTaTe COBMECTHOrO aHajluM3a THAPOJMHAMHYECKHX H [MPOMBICIOBO-
reoU3NUeCKHUX UCCIIeJOBAHUH CKBaXHH.

BoccTaHoBieHHe IUIACTOBOrO JABJICHHS JO 3HA4eHWH, ONM3KMX K
HaYyaJIbHOMY, MMO3BOJMT B JaJibHEHIIeM IpU 3amycke ao0biBarolero ¢ouaa
CKB)XHH B DJKCIUTyaTallMIO Ha CIEAYIOIIEM JTare MOJyYuTh MaKCHMAaJbHbIE
rpafiieHThl [JaBJIEHUS MeXIy HepTe- U BOJOHACBHILIEHHBIMH CBS3aHHBIMH
nporiactkamu (Mexay OnokamMud W TpewwHamu). [Ipy 3TOM Heobxomumo
MIOCTOSTHHO KOHTPOJIMPOBAaTh POCT IUIACTOBOrO JAaBJICHHS W HE JOIyCKaTh
MPEBbIIEHHE €ro 3HAYEHHH BbIlle HA4YaJIbHOTO [JIACTOBOrO, 4YTOOBI HE
BBITECHUTb, YaCTUYHO, OCTATOYHYIO He(Thb 3a Npenensl 3ajuexu. Bropoi stan
3aKaHYUBAIOT IIOCJEe TOro, KaK IJIaCTOBOE JAaBJIeHHE B 3alleXXH CTaHOBUTCH
ONMM3KKUM K 3HaYSHHIO HAa4yaJbHOIO MJIAaCTOBOIO AaBJIEHMUS.

Ha TpeTbeM aTamne BBOAAT B 10ObIYY ¢ ONTHUMHU3ALHUEN 10 OOBOJHEHHOCTH U
MaKCUMaJIbHBIM YpPOBHAM JA0OBIMM HepTH Bech A0ObIBaIOM (OHA IpH
TeKyllell KOMIIeHcauun orOopa 3akadkoil Boael Ha ypoBHe 100%.
OnTUMHU3aLUI0  OCYLUECTBISIIOT I[yTEM  PEryjldpoBaHUsA  JENpPEecCHH B
AN00BIBAIOLIMX CKBaXHMHAaX 3a CYET MCIIOJIB30BAHMS CTAHLUH YIPaBIEHHS C
YaCTOTHBIM MPHUBOJOM M MoAOOpa 4YacToThl palOThl 3JIEKTPOABUraTesei,
NpUBOAALIMX B paboTy HacocHoe oOopyaoBaHMe, obecreuuBasl AETNPECCHM H
AeOUTBl JKUAKOCTH, NPHU KOTOPbIX OOBOAHEHHOCTb AOOBIBAEMOM NPOAYKLHH
MHMHMMalbHa, a Jebut HedTH MakcumanbHbii. Kpome Toro, rmnpwu

HEoOXOAUMOCTH, N0 (OHIY NOOBIBAIOIINX CKBaXXHH BBINOJIHSIIOT HalpaBICHHbIE
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MHTeHCHpuUUpYIolMe o0paGoTKM  XMMpeareHTaMM 1 OJOKHPOBaHHUA
TMOCTYIUIEHHs BOJABI M3 MPOMBITBHIX KaHAIOB U MHTEHCHQMKALMKM MPHUTOKA U3
HU3KOMPOHMIAEMBIX He()TEHACHILIEHHBIX MPOIUIACTKOB MM 0j10KOB. TperHi
3Tall  3aKaH4YMBAIOT, KOTJa TMOsBIAETCSs TEHAEHLHWS K  HapacTaHHIO
0OBOJIHEHHOCTH N0OBIBAEMOM NPOAYKIIHH, CHIKEHHIO YPOBHEH 106b1uM HEDTH
1 TemnoB otoopa or HU3 or ob6BomHeHHocTH. [lepexomsat K criexyromemy
3Taly peaju3aluy crnocoda.

Ha ueTBepTOM 3Tame OCTAHABIMBAIOT PaboTy HarHeTaTeNbHOro (QoHza
CKB@XXHUH TIPH COXpaHeHWW oObeMa 100bIYM He(TH AO0OBIBAIOIIMM (POHIAOM Ha
MaKCMMaJIbHOM YPOBHE C MHHHUMaJbHOH OOBOJAHEHHOCTBIO J00OBIBAEMOMH
NPOAYKLUHMH, a AOObIYy BEAYT B TAaKOM peXHMe [0 CHHXEHHs 3a00HHOro
NaBJIEHHs B 30He OTOOpA 10 3HAYEHUH OIM3KUX K AaBICHHIO HACBILCHHUS HEPTH
razoM, HO He CHHXas WX HIKe JAaBieHus HacblieHus. OcraHoBKa
HAarHeTaTeJIbHOro (GoHJa CKBAXHH TPH COXPAHEHWH pPabOThI HOOBIBAOLIETrO
doHIa NO3BOJAET peajn3oBaTh IIOTEHIHAl IO OTAaue HehTH U3
HHU3KOMPOHHULIAEMBIX He(TEHACHIIIEHHBIX IPOIUIAaCTKOB M OJIOKOB 33 CYeT
C(OPMHPOBAHHOTO B HUX B TE€UEHHE pealli3allid BTOPOrO M TPETLEro ITaroB
JaBiieHus, OJM3KOT0 K IUIACTOBOMY M 3HAUUTENILHOTO CHHXEHMS JaBJIEHMS B
NPOMBITBIX 30HAX, [OCJE OCTAHOBKM HarHeTaTeNbHBbIX CKBAXXHH, H3-3a
OTCYTCTBHS 3aKa4yK{ BOJbl. B pe3ynbTare BOZHUKAIOT MOBBIIIEHHBIE IPAJAUEHTEI
JaBJIEHHS, CIIOCOOCTBYIOIIHE HHTEHCHBHOMY MOCTYIUIEHHUIO HE(PTH U3 OIOKOB U
HU3KOMPOHHUIIAEMBIX MpOIIacTKOB B TPELHHBI 14 CBSI3aHHbIE
BbICOKOMPOHUIIaEMbIe TPOIUIACTKA. Bpems OKOHYaHMs 4YeTBEpPTOro JTamna
KOHTPOJIUPYIOT MO BeNUYHMHE 3a00MHBIX AaBleHUH B 30He OTOOPOB M YPOBHAM
otbopa HedTH. IIpn cHKeHUH 3a00MHBIX JaBieHUH 10 3HaYeHMH, OJM3KHX K
NaBJIEHUIO HACBHIIIEHUS HEPTH ra30M MEPEXOT K ClieAyIoleMy JTally crocoba.
CHmxeHune 3a00HHBIX JaBJIEHUH B 30He OTOOPOB HUXE JaBJIECHHs HACHIIIECHUS
HeXeJaTeJbHO, TaKk KaK 3TO MOXET MPHUBECTH K pa3rasupoBaHHIO HedTU B
npu3aboiiHOW 30He AOOBIBAIOIMX CKBRXWH M  ONOKMPOBAHHIO Ia3oM

(UIIbTPaLIMOHHBIX NPOLIECCOB.
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Ha narom stame ocrtaHaBnuBaroT poObiBarouividi (oHIA CKBaXHH U
BO300OHOBJISIIOT 3aKauKy BBITECHSIOIIETO areHTa B HarHETATEIbHBIE CKBAXKHHBI B
MaKCUMAJIbHBIX 00BEMax J0 JOCTHXKEHHs IIACTOBBIM JaBJIE€HHEM 3HAYEHHH,
OMM3KMX K HayaJlbHOMY IUIACTOBOMY, HO HE [PEBBIMIAIONIUX  €TO,
NpeBapUTENIbHO 3aKavyaB B HUX I[OTOKOOTKJIOHSIOLIME XuUMpeareHTsl. [locie
BOCCTaHOBJICHHUS IUIACTOBOIO JABJIEHHUS 10 3HAY€HUH, OJU3KUX K Ha4aJIbHOMY
TUIACTOBOMY 3allyCKalOT J00bIBalOIMH ¢GoHA B paboTy M NepexoisaT K
CIIEIYIOIIEMY LMKy TIO3TaltHOH 00paboTKH HEPTIHOH 3aJIeXHU.

MHorosTanHoe peryiMpoBaHHe IJIaCTOBOrO MAaBJIEHHS B 30He OTOOPOB
MHOTOKPAaTHO LIMKJIMYECKH MOBTOPSIOT U M3MEHSIOT B INpejaeiax OT AaBJICHUS,
0JIM3KOT0 K HayaJIbHOMY IUIACTOBOMY, HO HE MPEBBIILIAIOIIETO €ro, 10 AaBICHHS
O1M3KOro K JaBJIEHHIO HACHIILIEHHS, HO HE HIDKE HETO, aMIUIUTYAbl U IPaJHEeHThI
M3MEHEHHs [aBJIEHUs B 30HE OTOOPOB Mexy OJoKaMH W TPEIIMHAMH, MEXIY
CBA3aHHBIMH HHM3KO- U BBICOKOIPOHHUIAEMBIMU NPOIUIACTKAMH MOIAECPHKHUBAIOT
TaKMMH, 4YTOObl oOecrneunBaTh MaKCHMaJbHble YPOBHHM JOOBIYM HEDTH MNpH
MHHMMaJIbHOH OOBOAHEHHOCTH JOOBIBAEMOM MNPOAYKUHMH. JIHTEIBHOCTH
Ka)XJIOI0 M3 3TaloB U YIpaBJI€HUE BO3AEHCTBUEM KOHTPOJMPYIOT MO JUHAMMKE
MW3MEHEHHs 3a00MHOrO0 M IIAaCTOBOTO JABJIEHHs, YPOBHSAM [100bIYH He(TH,
OOBOJHEHHOCTH IOOBIBaEMOIl NPOAYKLHH, a TaKKe €XEeMECAUYHOMY aHaIu3y
TEMIIOB OTOOpa OT HAuyallbHBIX M3BJIEKAEMBIX 3allacoB OT OOBOAHEHHOCTH.
O06BbeMbl TOTOKOOTKJIOHSIOILNX XUMPEAreHTOB il 00pa0OTKHM HarHEeTaTeNbHbIX
CKBaXXHH OINpPENE/IAIOT ¢ YYETOM AUHAMHYECKOH €MKOCTH MPOMBITBIX KaHAJIOB
(GUIBTPalMK OT KaX/J0H HarHeTaTeNbHOW CKBaXXHHBI K 30HE OTOOPOB,

CymHocte cnocoba pacCMOTPHM Ha MpUMeEpE peaiu3alldd ero Ha
CEMUITYKCKOH 3a/lexH BOcTOYHOro Onoka T-ckoro Mectopoxkienus. Cxema
pacronoxeH’ss CKBaXMH Ha 3ajleXu npelacrasieHa Ha ¢ur. 1. 3anexs
TJ1aCTOBAs, CBOAOBAasA, TEKTOHUYECKH 3KPaHHUPOBaHHAs HapYyLIEHUSIMHU C 3alaja,
Iora M BOCTOKa, OCJIOKHEHA OMNEPSIOIUMH U HECKOJIbKUMH CEeKyIIHMHU
HapyweHUsIMA. OTJIOXKEHUS CIIOXEHBl TPEUMYIIECTBEHHO JOJOMHTaMHU C

IpocCiIoaMH HN3BCCTHIIKA. OtmeyaroTcs MHOT'OYHCJICHHBIC
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pa3HOOpPHEHTHpPOBaHHble  TpewHbl. Iloppl ¥ KaBepHbl,  KOTOPBIMU
NpeJCTaBIeHbl OJIOKM (MaTpulla), paclpOCTPaHEHbl IIOBCEMECTHO, HMEIOT
HenpaBWIbHYIO (opmy. Komnnexktopa HEOOHOPOAHBI TakKke H II0 paspesy.
HuwkHsAsS  9acTe 3al€XH  XapaKTepu3yeTcs JIyYlIMMH  (PHIBTpalMOHHO-
€MKOCTHBIMU CBoiicTBamMH. B xozme pa3paboTku 3ajleXXu MO TpellrHaMm
chopMHpoBaJiaCh CHUCT€Ma BbICOKONPOHHIAEMBIX KaHAJIOB, IO KOTOPBHIM
OCHOBHbIE 00BEMBI 3aKauWBAaeMOIl BOJABI OT HArHETAaTENbHBIX K JOOBIBAIOLIMM
CKBaXKMHaM IepeMellaloTcss 0e3 coBeplueHHs pabdoThl no BeITecHeHHIO. [lo
JI@HHBIM TPaCCEePHBIX UCCIIEJOBAHUH CKOPOCTH 3THUX MTOTOKOB AOCTHraroT 1500 —
3000 m/cyT.

Ins  obocHoBaHus  S()(PEKTUBHOCTH  TNPUMEHEHHS  MpeLJIOKEHHOH
TE€XHOJIOTHH BBINOJHEHb MOJEJbHbIE 3KCIEPUMEHTHl B TI'MIPOAMHAMHYECKOM
cumynsatope  «Eclips-100».  Pacuerst  Bkmouanu B cebs  Bce
BBILLEMIEPEYNCIICHHbIE  JTanbl M3MEHEHHs paboTbl HArHETaTeNbHOIO U
nobbiBarouiero ¢onna ckBaxuH. Ha ¢ur. 2 mnpeacrtasneHbl pe3ysbTaThl
CpaBHEHMs HaKOIJIEHHOW MOOBIMM He(TH MpU OpraHu3alny pa3paboTKH 3aexu
no 6a30BOMY BapHaHTy, MpeaycMaTpHBaloLleMy pa3paboTKy B CTaLlHOHAPHOM
pexxuMe (kpuBas 1) w npemmaraemMomy (kpuBble 2 — 6). KpuBbie 2 — 6
MOJIETHPYIOT aMIUTUTY Il U3MEHEHHS TJIACTOBOTO JABJICHHS B IEPUOJA OTOOPOB—
BOCCTaHOBJICHMUSI 1aBJICHUS.

W3 npencraBieHHOro Martepuana BHIHO, YTO BapHUaHThl pa3pabOTKH ¢
HECTAllMOHAPHBIM BO3JEHCTBHEM, NMYyTEM NEPUOAMYECKUX OTOOPOB M 3aKayKH
KUAKOCTH B IUIACT 3HAUUTENbHO 3¢h@deKTHBHee N0 CpPaBHEHHIO C 0a30BbIM
BapUaHTOM, MPENyCMATPUBAIOIINM PEXHM CTallUOHAPHOW 3aKauyku U OTOOPOB.
[Tpruem s¢dexkTHBHOCTH crioco6a TeM BBILIE, YEM BbILE aMIUIUTY/1a H3MEHEHHSI
T1aCTOBOIO JIaBJIE€HUs Ha 3Tanax €ro CHUXKEHHs! - BOCCTAHOBJIEHUS.

Bapuant 1 — 0a30BbId BapuaHT, HpeﬂyCManHBaloulﬂﬁ pa3paboTKy B
CTaLIMOHAPHOM pEXKUME.

BapuaHT 2 - corsacHO 3asBiiseMOMY CIOCOOY C aMIUTUTYJI0H M3MEHEHUA

1actToBoro jaasieHus B 1,0 MI1a.
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BapuanT 3 - cornacHo 3asBiisieMOMY CIOCOOY C aMIIHTYJI0H M3MEHEHHS
naactoBoro jaasienus 2,0 Mlla.

BapuaHT 4 - coryacHO 3asBiieMOMY CIIOCOOY € aMIUTUTYIOH H3MEHEHHUS
rutactoBoro aasneHus 4,0 MITa.

BapuaHT 5 - cornacHo 3asBisieMOMy crnoco0y ¢ aMIUIUTYJOW M3MEHEHHs
mactoBoro jaasiieHus 6,0 MI1a.

BapuaHt 6 - cornacHo 3asBisieMOMY CIOCO0Y C aMIUIUTYJOW W3MEHEHHs
rjiactoBoro aasjieHus 7,0 Mma.

[lo  pesynprataMm  reojoro-ruipOAMHaAMHYECKOr0  MOJAETHPOBAHUS
MOATrOTOBJIEH IUIAH OMNBITHO-IPOMBICIOBBIX PabOT MO KOMIUIEKCHOMY (H3HUKO-
'MAPOJAMHAMHYECKOMY BO3AEHCTBHUIO HAa pacCMaTpUBaeMylo 3ajieb. PaboTbl
BBITIOJIHEHBI B IieproA ¢ Maprta 2014 r. mo mapt 2017 1.

OcHoOBHEIE 3TaITbl NPeAJIOKEHHOM TEXHOIOTHH.

[Tepeit  stan  (01.03.2014-01.10.2015). BHIMOJHKINA  ONTUMH3ALHUIO
OoTOOpOB  (DJIIOUAOB IMyTEM pEryjHpOBaHHs JENPecCMH B  JOOBIBAKOLIUX
CKB&)XHHAX 3a CYET HCIOJb30BaHUS CTAHIMI yOpaBleHHS ¢ YaCTOTHBIM
NPUBOAOM M NOAOOpa 4YacTOTHl pabOTBl 3JIEKTPOABUTATENEH, MMPUBOASAIINX B
paboTy HacocHOe 000pyioBaHKe, o0ecneunBas JENPECCHH U JeOHTBI )KUIKOCTH,
[pH KOTOPBIX OOBOJHEHHOCTh J00bIBaEMOMN MPOAYKIHH MUHHUMAajbHA, a AeOUT
He(TH MaKCUMAJIBHBIA MPU MOCTOSHHBIX 00BEMax 3aKaykKu C KOMIEHcalHeil
oTbopa 3akaykod Ha ypoBHe 60 %. Ilpu 3TOM peaNH30BaHO YepelOBAHHE
3aKauKM 10 HarHeTaTeJbHbIM CKBa)XKMHAM IIONApHO C MEPHUOJOM [Ba MecsIia.
3axauka Benach B IBe U3 TPeX HarHETATeJNbHBIX CKBAXHH 56, 90 1 93 (2 Mecsua
B CKBaXXHHBI 56 U 90 u 2mecsua B ckBaxkuHbl 90 1 93) 10 cHMXeHHUs 3a00HHOrO
AaBlieHus B 30He 0TOOpoB no 15 MIla. [laBneHue HacbllleHUs HEPTH ra3oM
cocraBisier 14 MIla. Bo nzbexanne pasrazupoBaHus HedTH B OKOJIOCTBOJIEHOM
30He NOOLIBAIOMIMX CKBAXHH IPOW3BENH [OJHYIO OCTAHOBKY (OHIa
NOOBIBAIOIUX CKBaXHUH (Gwur. 3, 4).

Broporr sran (01.10.2015-01.02.2016 rr.). OcraHoBunu paGoTty

I[O6I>IB&IOLH€I‘O (1)OHIIa CKBa)XMH W BO30OHOBUJIH 3aKa4dKy BOJbl B MAKCUMAJIBHBIX
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o0beMax IO BCEM HarHeTaTeJIbHBIM CKBaXXHMHAM JO BOCCTAHOBJICHHUS
miactoBoro aasjeHus o 28 Mlla. HayanbHoe miactoBoe naBiieHHEe COCTABIISET
29 MITa. Ilepen Bo306HOBIEHHEM 3aKa4yKH BOJIbI B HAHETATENbHbIE CKBAXKHHBI
3aKa4ajii MoJUMep-AMCIIEPCHYIO NOTOKOOTKIIOHIOLIYIO KOMIO3HUIHIO B 00beMax
ot 700 g0 1200 M’ Ha ckBaXXMHy. OOBEMbI MOTOKOOTKJIOHSIOMIEH KOMITO3UIHH
ONpeNeNTHIM 10 00bEMaM NPOMBITHIX KaHAIOB (GHIbTPALIUH, YCTAHOBJIEHHBIX 110
MaTepuajlaM TPaCCEPHBIX HCCIIEI0OBAaHUH, BBITTOJHEHHBIX B KOHIE 2014 roza.

Tpernii sran (01.02.2016-01.05.2016 rr.). 3amyCTHIH B 3KCIUTyaTaLUIO
BeCb [0ObIBarOIMHE (oH ckBaxkuH. [lociie BbIBOJA CKBaXHH HA DEXHM
BBINIOJIHWIMA ONTHMH3ALHI0 WX paboOTel MyTeM peryJMpOBaHHUs MAEMPECCHH B
A0OBIBAIOMIMX CKB@XMHAX 3a CUET HCIIONb30BAHMS CTAHLMH YIPaBIEHHs C
YaCTOTHBIM TMPUBOJAOM U TMoj0opa 4YacTOThl pabOTHl 3NEKTPOABHTATENEH,
NPHUBOISLIMX B paboTy HacocHOoe obopynoBaHHe, oOecreunBas IENPecCHd H
AeOUTBl KUIAKOCTH, TPH KOTOPBIX OOBOZHEHHOCTh H0OBIBAEMON MPOAYKLUH
MHHHMAJIbHA, a AeOUT HedTH MakcuMaiibHBIA. KpoMe Toro, Ha A0OBIBAFOLLIMX
ckBaxknHax 9133 u 9136 mpoBenu HampaBlieHHBIE KHUCJIOTHBIE 0OpabOTKH ¢
NpeJBapUTENIbHON  3aKayKOH B IJIACT BOAOHE(TAHBIX 3MYJIbCHH s
OJIOKHpOBaHHs TOCTYIUIEHHS BOABI M3 MPOMBITHIX KaHanoB. Ilocnenyromieii
3aKaYKOW KHCIIOTHOTO COCTaBa IPOW3BENIM HHTEHCHU(DUKALMIO TPUTOKA U3
HHU3KOMPOHUIAEMBIX He(TEeHAChIICHHbIX OJIOKOB. B TeyeHue TpeThero srama
pabot ofecnievnin TeKyulylo KOMIEHCALHIO OTOOPOB 3aKaukoW Ha YpOBHE
100%. 3akauka Benach paBHOMEPHO BO BCE HArHETaTeNIbHbIe CKBAXHHDI.

Herseproii 3tan (01.05.2016-01.11.2016 rr.). OcTaHOBUIM 3aKauKy BOIBI
B HarHeTaTesbHbIA (JOHA CKBa)XMH IIPH COXpaHEeHHWH obbeMa A0ObMM HedTH
noObiBalOIMM ~ GOHAOM HAa MakCHMaJlbHOM ypOBHE ¢  MHHHUMAJBHOIlM
O0BOJIHEHHOCTBIO 0OBIBaeMO#t poaykuuu. J1o6by HedTH BeH 0 CHIIKESHHMS
3a00MHOr0 faBneHus B 30He 0T6OpoB 10 15 MIa.

[Tateid stan (01.11.2016-01.03.2017 rr.). OcraHoBUAM [OOBIBAOLUIMI
oH[ CKBaXKMH. B HarHeTaTeNbHbIC CKBaXKUHBI 3aKa4ajlH 0JUMEp-IHCTIEPCHYO

[NOTOKOOTKJIOHIOIIYIO  KOMIIO3ULUIO H BO300HOBHIIH 3dKa4Ky BOJbl B
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MaKCUMalbHBIX O0OBEMax [0 BOCCTAHOBJIEHHUs IUIACTOBOrO JaBieHHS OO0 28
MITa.

IIpu peanuzanuu 3TanoB pa3pabOTKU 3aJIeKH NEPUOAUYECKH MOSABIISIIACH
HEOOXOOUMOCTh B KOPPEKTHPOBKAaX CpPOKOB BBINOJIHEHHUS ONMCAHHBIX BbILIE
3TAalloB 1O TMNpuuMHe ©OoJjiee BBICOKOrO WM 0ojiee  HHU3KOro  TeMIla
BOCCTAHOBJICHUS [LJJACTOBOrO [JaBJICHUs, 4Ye€M [MpOeKTUpoBaioch. [lo Mepe
peayi3alMy 3TanoB HUKIMYECKOro BO3LAEHCTBUS MPOBOAMIICS MOCTOSHHBIN
MOHUTOPHUHI' H3MEHEHHUs] OCHOBHBIX NapamMeTpoB paboThl (OHOAa CKBaXXHUH
(InHamuKa 3a00HHOrO M IJIaCTOBOTO JaBjieHUs, 1eOUThl He)TH, 0OBOJHEHHOCTH
A00bIBa€MO NMpOLYKLHH, TEMIIOB OTOOpa OT Ha4YaJIbHBIX W3BJIEKa€MBIX 3aracoB
0T OOBOJAHEHHOCTH, KOMIIEHCAllsi OTOOpPOB 3aKaykoW), IO pe3yJibTaTam
KOTOPOro TMEepHOJUYECKH INPOU3BOAMIOCH YTOYHEHHE CPOKOB peau3allvd
Ka)X0ro 3Tana pabor.

PesynbraThl peanusauuu cnocoba noaTBepauiu ero 3pQPeKTUBHOCTD: Tak,
yAaJ0Ch HE TOJBKO yAepXaTb OOBOJHEHHOCTHh MPOAYKIHH, NMPAaKTHYECKH, Ha
OJIHOM YpPOBHE, HO CHHU3UTh €€ BEJIMYMHY OTHOCHUTEJbHO HauyaJIbHBIX 3TaroB
peannzanuu cnocoba Ha 2 % (dwur. 3).

JIMHaMUKa JOTOJHUTENBHOH NOOBIYH He()TH OTHOCHUTENBHO MPOTHO3HOTO
0a3oBOoro Mertoma pa3pabOTKH 3ajleKH, MPeLyCMATPUBAIOIIETO MOCTOSHHYIO
100b4y He(TH U 3aKayKy BOJBI, 338 CYET LMKJIMYECKOM pa3paboTKu 3a MepHO
2015 —2017 r. r. mo aTanam peaiu3auuy crnocoda npeacrasieHa Ha Gur.4.

AHanusupys HWH(OpMalHIo, TpPEICTaBICHHYIO Ha GHr 4, MOXHO ¢
YBEPEHHOCTBIO  yTBepxkaaTh 00 3(GEeKTUBHOCTH pealu3aluu  crocoda
pa3spabOTKM Ha CEeMUIYKCKOM 3ajie)Kd  BOCTOYHOro Osioka  T-ckoro
MECTOPOXAEHHA. 3a CuUeT BO3JACHCTBUA HA MATPUYHYIO 4YacThb IUIacTa U
BBITECHEHHs OCTATOYHOM He(TH U3 Hee B TPELIMHBI MPH CO3AaHHUU IEpenaaoB
TJIaCTOBOrO [IABJI€HHMs U 3HAKOIIEPEMEHHBIX TPAaJMEHTOB AABJICHHS B 30HaX
oT0Opa ¥ HarHeTaHM$, a TAKXXe W3MEHEHHUS PEOJIOTHH (IIFOHAA B MPOLECCE €T0
(GuibTpalKK B IUIacTe IO NPUYHHE M3MEHEHHS €ro CKOPOCTH IPOJBHIKEHMUS,

AonoJiHUTe bHAA n06bua HeTH 3a 2014-2018 rr. cocraBuna 7449 1. 3a nepron
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peasinzauuu crocoba mo uukiau4eckomy BosgeiictBuro B 2015-2017 r. T
npupoct KWH o 3anexu cocrasun 0,31%.

C yd4eToM TOJy4eHHOH  TEXHOJOrHM4ecKOW  3()QPEKTUBHOCTH U
3KoHOMH4ecKoro 3¢ ¢exra B o6veme 272 toic. gomn. CIIA, 3a nepBblii LUK
oCylLUecTBIeHUs cnocoba, ¢ ampens 2017 r. Ha 3amexu Ha4aT BTOPOH,
TIOBTOPHBIN LIUKJI paboT 110 BCeM HM3JI0XKEHHBIM Bbille 3TanaM. B 2018 r. nayato
THpaXHUpOBaHHUE crocoba M0 KOMIUIEKCHOMY (PHU3MKO-IMIPOAMHAMHYECKOMY
BO3/ICHCTBHIO JIOMOJIHUTENIBHO Ha TpeX 00BEKTaX APYTrUX MECTOPOKIACHHH.

Ha ocHoBaHMM BBIIIEU3TIOKEHHOINO MOXHO cJieJaTh BBIBOL O TOM, 4YTO
3asBiIgseMOe H300peTeHre obecrieunBaeT Noly4yeHHe TEeXHUYECKOro pe3yJsipTara,
3aKJIFOYAIOIErocss B IOBBIIIEHUHM HE(PTEU3BIECUEHHUS] U3 HU3KONPOHULIAEMBIX
pa3HOCTEN MOPOJ-KOUIEKTOPOB HEPTIHOH 3alIeXKH.

HUcrounuku nugopmauuu:

l.T'anees P.I'. IloBpllieHHe BBIPAOOTKH TPYAHOU3BIECKAEMBIX 3aMacoB
yIJI€BOJOPOAHOTO Chipbsi. MoHorpadus. - M.: Ky6K-a, 1977, c. 232-233

2. RU 2614834, MIIK E21B 43/20, ony6:1. 2017. 03.29.

3. RU 2099513, MIIK E21B 43/20, ony6:s. 1997.12.20.

4. RU 2513787, MIIK E21B 43/20, ony6a. 2014. 04.20.



®OPMYJIA H3OBPETEHUSA

1. Crioco6 pa3paboTku HeTSHOH 3aJeKu Ha OCHOBE CHCTEMHO-aJPEeCHOTO
BO3JEHCTBHS Ha €€ IUIacThl, BKJIIOYAIOILIMA LMKIMYECKOE-HECTALIHOHAPHOE
HAarHeTaHHe BHITECHSIOLIEro areHTa uepe3 HarHeTaTeNlbHble CKBaXXHHBI, 0TOOD
¢dbmonI0B  yepe3 A0ObIBalOLIME CKBaXHHBI, JOMOJIHUTEIBHOE aIpecHOe
BO3JEHCTBHE XWUMpeareHTaMM Ha IUIACTBl 4Yepe3 BCKO  COBOKYMHOCTB
HarHeTaTeNbHBIX M JOOBIBAIOUIMX CKBAaXHUH, OTJAHYAKMIMHACH TEM, YTO
MEePUOJUYECKH H3MEHSIOT I'PaJMeHThbl JABJICHUS MEXJY 30HOH HarHeTaHHs W
30HOUW OTOOPOB M HaIlpaBlieHHs] HECTAlIOHapHbIX (QWIBTPALIMOHHBIX MOJIEH
MEXJy MPOMBITHIMH IMPOIJIACTKAMU WIHM TPELIMHAMH W HH3KONPOHHL[ACMBIMH
HEBbIPAOOTAHHBIMKM  CBA3aHHBIMM INPOIUIACTKAMU WM OJIOKaMHM  MyTeM
MHOT'03TaNHOTO PEryJUpOBaHUs aMIUIMTY/bl U3MEHEHHS JaBJICHUS, TPU ITOM
Ha T[EpBOM JTale LWKJIa ONTHMHU3HPYIOT OTOOpbl  (QUIIOMIOB  IyTeM
PEryJIMpOBaHMs JEMNpPecCHd B MOOBIBAIOLIMX CKBaXHHaX, oOecrnevyMBarollen
MHHHUMAJIbHYIO OOBOAHEHHOCTb [00bIBaEMOH MPOAYKLUHMHM W MaKCHMajbHbIE
0TOOPBI HEPTH MPH MOCTOSHHBIX 00BEMAX HATHETAHHUS BBITECHSIOLIETO areHTa ¢
KOMIIEHcaluel oT0opoB 3akaukoil Ha ypoBHe 60-80% M BO3HEHCTBYIOT Ha
3aJIe)Kb 3HAKOMIEpEMEHHBIM H3MEHEHHeM J[aBjeHHs IIyTeM IMOrpyInoBoi
OCTAHOBKH-3aITyCKa HarHeTaTeJIbHBIX CKBAXHUH ¢ ofecrneyeHHeM H3MEHEHHUs
HarpaBJieHui (UIBTPALIMOHHBIX MOTOKOB MPH 3aIMyCKaX—OCTaHOBKax Ha 60-90°;
Ha BTOPOM O3Tane OCTaHaBJIMBalOT pabory noObiBarollero (GOHA CKBaXHH,
3aKauyMBalOT BO BCE HAarHeTaTelbHbIE CKBAXUHBl  MOTOKOOTKJIOHSIOLIHE
XHUMpEeareHThbl, MOCje Yero OCYIIECTBISAIOT 3aKayKy B HHX BbITECHSIOLIETO
areHTa A0 BOCCTAHOBJEHHS [aBJE€HHUS B 3aleXU 1O YypOBHeH, OIU3KHMX K
IIaCTOBOMY, HO He IPEBBILIAIOLINX €r0; Ha TPETheM 3Tale BBOIAT B JOOBIUY C
ONTUMH3AIMEH 0OBOAHEHHOCTH U MAKCUMAJIBHBIX YPOBHEH OOBIMU HE(PTH BECH
NoOBIBaIOLIHI GOHA C MpeABapUTeNbHON 00paboTKOM MHTEHCU(PUUMPYIOIUMU
XUMpeareHTaMH CKBXXHH C YXYAIIEHHBIMH (UIBTPAllMOHHBIMH CBONCTBAMH
npu3aboifHOW 30HBI MpPH TEKylledl KOMIeHcauud OTOopa  3aKa4yKoH

BBITCCHAIOLICTO ar¢HTa Ha YPOBHE 100%, Ha 4YC€TBEPTOM ITale OCTaHABJIMBAIOT



paboTy HarHerareJbHOro ()OHIA CKBOKHH IPH COXpaHEHMH oObema HOObIYH
HedTH AOOBIBAIOIMM (OHIOM Ha MaKCHMalbHOM YPOBHE C MHHHMAJIbHOH
0OBOHEHHOCTBIO, @ T0ObIYY BEAYT B TAKOM PEXHME JO CHHXKEHHs 3a00HHOro
JIaBJICHHUS B 30HE 0TOOpPA [0 3HAYEHHH, OJIM3KMX K JAaBICHUIO HACBIILEHU HeQTH
rasoM, HO HE CHIXas HX HIDKE JaBICHHS HAaCBILIEHMSA; Ha IIATOM JTare
ocTaHaBIMBalOT paboty apoObIBarollero (GOHIA CKBAXHH, 3aKa4MBalOT B
HarHeTaTeNbHble CKBa)XMHBI TMOTOKOOTKJIOHSIOUIME XMMpEareHTbl W Jaliee
OCYLIECTBJIAIOT 3aKauKy B HHUX BBITECHSIOIIEIO areHTa B MaKCHMMaJbHbBIX
o0beMax [0 MOCTHXKEHHs I[UIaCTOBBIM JaBjieHMEM 3HA4yeHUH, OJHM3KHX K
Ha4yaJlbHOMY TIUJIaCTOBOMY, HO HE€ TMPEBBILIAIOLIMX €ro; MOBTOPSAIOT LIHKJIbI
MOTANHOrO  BO3AEUCTBMS HAa  He(TAHyIl0O 3aleXb B  YKa3aHHOH
NOCIeI0BaTEIbHOCTH A0 TOJHOH €€ BhIpabOTKH.

2. Cnoco6 o m. 1, oTAMYAOIHUACA TEM, YTO aMIUIUTYABl ¥ I'PaJAMEHTBI
U3MEHEHHs JaBJeHUs B 30He OTOOPOB MexAy Ol0oKamMH M TPELIMHAMH, MEXIY
CBAI3aHHBIMHA HHM3KO- M BBICOKOTIPOHHLIAEMBIMHU MPOIJIACTKAMH TMOAAECPXKHUBAIOT
TAKUMH, 4YTOObI OOecreunBaTh MaKCHMaJlbHble YPOBHHM NOOBIYM He(PTHU IpU
MHHHMaJIbHOH 00BOJIHEHHOCTH AOOBIBa€MOH MPOAYKLUH.

3. Croco6 no m. 1, orinuawmuics TeM, YTO JIUTEIBHOCTh KaXXI0ro U3
9TANoB M yNpaBjieHHe BO3AEUCTBUEM KOHTPOJUPYIOT 110 AMHAMHUKE W3MEHEHUs
3a00WHOT0 M IJIACTOBOrO JaBJEHHS, YPOBHSAM N00bIYM He(TH, OOBOIHEHHOCTH
n00bIBaeMOM MPOAYKIMH, a TaKXKe eXeMEeCIYHOMY aHaju3y TEMIOB 0TOOpa OT
HauyaJbHBIX W3BJIEKAEMBbIX 3aI1aCOB OT U3MEHEHUs! OOBOJHEHHOCTH.

4. Crioco6 mo 1n. 1, OTJAHYAIOIIMHCA TEM, YTO THI H OOBEMBI
MOTOKOOTKJIOHSIOLIUX XUMPEAreHTOB il 00pabOTKM HarHeTaTeNbHbIX CKBAXKHH
ONMpeliesisIIOT € Y4YeTOM [WHAMHUYECKOHM €MKOCTH TIIPOMBITBIX  KaHajloB
GUIBTpaLMK OT KaXIOH HarHeTaTeJbHOW CKBaXXHMHBI K 30He OTOOpPOB, a THUIl H
00beM HampaBlIeHHO MHTEHCHOHUUMPYIOUIMX XUMpEareHToB I JHOOBIBAIOLIMX
CKBaXXMH — C YY€TOM COOTHOLLUEHHS (PHIIbTPALIMOHHBIX CBOMCTB MX yAaJ€HHOH U

npyu3abOHHOHN 30HBI.
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EAIIB/OTI-2

EBPA3HIICKOE MATEHTHOE BEJJOMCTBO

Howmep eBpa3uiickoit 3aaBKu:

OTYET O IIATEHTHOM

IIOUCKE 201900259
(cratea 15(3) EATIK u npasuiio 42
[MareHTHOM HHCTPYKLMU K EATIK)

lara nonaun: 16/04/2019 I,IIaTa MCTIPAILKMBAEMOTO IPHOPHTETA:
Hassanue n3o6perenns: CIIOCOB PA3PABOTKH HE®TSIHOM 3AJIEXH '
Bassurens: PECITYBIMKAHCKOE YHUTAPHOE IMPEAINPUSITUE "TTPOW3BOJACTBEHHOE OFbEJUHEHUE "BEJIOPYCHE®Th"

L] HexoTopbie NyHKTb! (JOPMYJIbI He HOAJIEKAT NOHCKY (cM. pasaes I A0NoJHHTENLHOrO JIHCTA).
] Exuncrao n3oGperenns He cobaroaeno (cm, pasanen Il 10NOJTHUTENBHOTO JIKCTA)

A. KIIACCHDOUKALMA ITPEIMETA N3OBPETEHWSIL: E21B 43/20 (01/01/2018)

CornacHo MexayHapoaHoit nareHTHO# knaccudukauuu (MIIK)

5. OBJIACTDH ITTOUCKA:
MHHUMYM IPOCMOTPEHHOM A0KYMEHTaLMH (cucTeMa kiiaccuukauny n uHaekcesl MITK)
E21B 43/16; E21B 43/30

pyrast npoBepeHHas JOKyMEHTaLuUs B TOH Mepe, B Kakoi OHa BK/IOYEHa B 06/1aCTh NMOKCKa:
B. JOKYMEHTLI, CHUTAIOIUUMECSA PEJIEBAHTHbLIMHU

Kareropus* CChUIKM Ha IOKYMEHTB! C YKa3aHHEM, /i€ 3TO BO3MOXKHO, PEEBaHTHBIX YacTel OTHOCHTCS K MyHKTY Ne

A BY 16043 C1 (Pecny6nnkaHcKoe YHHUTapHOE NMPEANPUATHE 1-4
“IIpousBoacTeeHHoe oovenuneHue “benopycuedrs” (BY)) 30.12.2010

A RU 2481465 C1 (OtkpsiToe akuuoHepHoe obumecto “TatHedTs” umenu B.JI. 1-4
I1lamuna (RU)) 10.05.2013

A RU 2418155 C1 (OtkpsiToe akuronepHoe obuectBo “TathedTs” umenn B.JL. 1-4
[lamnna (RU)) 10.05.2011

D NOCNCAYIOUINE NOKYMCHTD! YKa3aHbl B HPOIlOJ'DKCHPIH rpa(bu B D JI@HHbBIE O NATCHTAX-aHANOrax yKasaHsi B MpHI0XKCHHH

k3 . N
" Gcobhle KATENOpHH CCRUIOHLIX JIOKYMCHTOB: "T" Gonee NO3HMI JOKYMEHT, ONy6IMKOBAHHBIH [OC/E AATH! PHOPHTETA M
A" IOKYMEHT, OTIpe IO OBLIMH YPOBEHD TEXHUKH

g o TNPHBEACHHBIN U1 OHUMaHUS W300pEeTeHHA
E 60}1“ PaHHHI JOKYMCHT, HO ONYGAHKOBAHHEIH Ha AaTY MOA2'1H "X" AOKYMEHT, HMelolMii Hanbonee 6:13K0e OTHOIICHHE K MPEAMETY MOUCKA,
eBPA3NICKON 35BKM WM I0C/E Hee > peAMETY )

"O" JOKYMEHT, OTHOCSIMHACS K YCTHOMY PACKPBITHIO, SKCIIOHH- o NopoyalKi HOBH3HY WIIH H300peTaTeIbCKUM YPOBEHD, B3ATHIA B OTAEILHOCTH
POBAHMIO ¥ T.A. Y" nokyMeHT, uMerolii Haubosnee 6113K0€ OTHOLIEHHE K NPEAMETY MOHCKa,

"P" HOKYMEHT, OyGAHKOBAHHBIH ZI0 JATHI TIOAAHH eBPA3HACKON 329BK, nopoyalmii u306peTaTeNbCKUli YPOBEHD B COUETAHUM C APYTHMH JOKYMEHTaMH TOH

HO NocAe AaTh! HCTIPAIMBAEMOTO IPHOPUTETA ngt moeKKaTeropuu —
'D" 10KYMEHT, NPUBEICHHBII B eBpPasHiicKoli 3aiBKe Lr ;OK)Y:::: ’:;3:6;2::51’;28;};:2':-3:;;? rom
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