CEKLNA 11. COBPEMEHHDBIE TEXHOJIOI'MU PA3PABOTKH HEDQTAHbBIX U
T'A30BbIX MECTOPOKJEHUN

Taonuuya 1
Duszuko-xumuyeckue ceolicmea noauaxpunamuoa Seurvey A2
HaumeHnoBanue nokasarenen HopmartuHoe 3HaueHue
Bremnnit Bux npu 20 °C INopomrkooGpa3Hoe BemecTBo OT GEI0ro J0 CBETIIO-XKENTOr0 IBETa
TlnoTHOCTH IIpH TeMmeparype 20 °C, r/cM? 0,55-0,75

Jlunamuueckast BA3KOCTh 1%-HOro pactBopa | He meHee 200
pearenta B 10%-noM pactBope NaCl, mIla*c

Texnonorus nzossinun TpenmHs! ['PII 3aximouaercs B 3akaduke, IPUTOTOBICHHOTO el B CMECH C KHCIOTOMH, depes
CIeIMabHbIe OTBEPCTHS B HIDKHEH YacTH MHTEpBajia MPOIYyKTHBHOrO Iutacta B ooseMe 100 mM3. B cBs3m ¢ Gonee HU3KOM
IUIOTHOCTBIO T'eJIsl OH IMOCTEIIEHHO 3aIlOJIHUT BBICOKOIPOHHUIIAEMYIO 30HY IPOAYKTHBHOIO IuacTa. B cityuae co cKBaXKHHOM,
r7e paHee ObLIa MPUMEHEHa ONepanysl TMAPAaBIMYECKOro pa3pbliBa IUIACTa, Telb OyJeT 3aloNHATh BBHICOKONPOHUIAEMYIO
30HY TPELIMHBI, TEM CaMbIM H30JIUPYs JTaHHYIO 30Hy OT (UIIBTpaLlK BO BpeMs pabOThI CKBaXKHUHBI.

B pesynpraTe mpoBeIEHHOW ONEpanuy MO H3OJSALMU HIDKENEeKAIIero TOPH30HTa OOBOJHEHHOCTH MPOIYKIHUU
ckBakuHbl Nel cHusunack ¢ 83% mo 38%. JonoaHuTenbHas 100bIYa IPH 3TOM cocTaBUia 5,6 ThIC. T 3a 17 MecsIieB paboThI
TIOCJIe MIPOBEACHUST MEPONPHATHA 110 u3ossiuy TpemuHsl ['PI1. B cBs3u ¢ BeICOKOH 3(()EKTHBHOCTHIO H30ISIUH TPEIIUHEI
Ha MECTOPO’KICHUH TIpeUIaracTcs UCIOoNb30BaTh JAHHYIO TEXHOIOTHIO Ha MECTOPOXKACHHH aHAJIoTe.

Mectopoxaerue Y SIBISETCS aHAJIOTOM MECTOPOXKACHHS X IO CXOXKeH CTPYKType, a Takxke 10 (QHIbTPaIlHOHHO-
€MKOCTHBIM cBOWcCTBaM Iuiacta. Ha mectopoxmeHnn Y HMEIOTCS Takue e MpoOiieMbl ¢ 0OBOJHEHHOCTHIO NPOLYKIMH B
CBSI3M C BCKpBITHEM orepanyei ['PI1 BOIOHOCKHIIIIEHHOTO BRICOKOIPOAYKTUBHOTO TIPOIUIacTKa. JIIsi MpUMEHEeHUs TeXHOJIOTUH
n3oisauy TpetuHbl ['PIT Obln BRIOpaHbI KaHIUIATHI 110 CIISTYIOMUM ITapaMeTpam:

- OcTaHOBKA CKBaXXMH B TEYEHHH 5 JIET B CBA3H C BHICOKOH OOBOIHEHHOCTBIO M HU3KUM 1eOUTOM He(TH;

- Ha cxkBaxxune Opi1a mposenena onepanus I P11, BckpbiBaromias HeTeHACHIIIEHHBIN U BOJOHACHIICHHBIN IJIaCTHI;

- Tlo mpoBemeHHBIM Ha CKBa)XHHE IPOMBICIOBO-TEO(QHU3NUECKAM HCCICIOBAHUSIM HE HaOIIoJaeTcs
HETepMETHYHOCTH 3KCIUTYaTaI[HOHHOM KOJOHHBI M 3aKOJIOHHBIX IIEPETOKOB.

Tabnuya 2
Conocmasnenue nokazamenei Ha MOMEHM OCMAHOEKU CKEANCUH I NPOEKMHBIX 3HAYEHUI NOC1e UCNONb306AHUA
mexHonocuu uzonayuu mpewunst I'PIT

Jebut no Hedtu, T/CyT Jebur mo xunkoct, T/cyt | OOBOIHEHHOCTb, %
CpenHre TmokazaTteqdn Ha MOMEHT | 1,2 62 98
OCTAHOBKH CKBa)KHHBI
Cpennue MoKa3aTesn mocie | 28 70 60
HpI/IMCHCHI/Iﬂ TEXHOJIOTUN HU30JISIIUNU
TpeuuHsl ['PI1

Bruto npocMotpeHHO 198 CKBa)kWH, OTKIIOUEHHBIX MO MPUYUHE BBICOKOH OOBOJHEHHOCTH M BBIOPAHO § CKBaXKUH
JULsL IPUMEHEHHMS! IAaHHOM TEXHOJIOTUH Ha MECTOPOXK/ICHUHN Y.

Cpennmue (QakTHUeCKHe TMOKa3aTeId Ha MOMEHT OCTaHOBKM CKBRXHH U IPOEKTHBIE IIOKA3aTeNIH II0cie
HCTIONB30BAHKS TEXHOJIOTHH MPEICTABICHBI B Tabuuie 2.

[Ipexnonaraercst ¢ MOMOIIBIO JaHHOW TEXHOJIOTUH CHU3HUTH CPEJHIOI OOBOJHEHHOCTH HOOBIBAEMOI NPOIYKIINHU
HOBBICUTH J1eOUT HedTH. B ciyuae ycmexa mpoekra JONMOJHUTENBHAs NoObda HedTH cocraBUT 38 ThIC. T HedTH, YTO
TOJIOKUTEIBEHO CKAXKETCsl HA YUCTOM JUCKOHTHPYEM JI0XOJIE BCETO MPOEKTa pa3pabOTKU MECTOPOIKICHHS.

Ilutepatypa

1. HedtecepsucHas komnaHust Muppuko [OnekTpoHHbIN pecypc]. Pexum goctyna: www.mirrico.ru
2. Typeukuir, B.A. Matematuka n nicdopmatuka / B.A. Typeukun. — 3-e nsg. — M.: MUHOPA — M, 2002. -560c.

AHANMN3 3OPEKTUBHOCTU NPOBEOEHUA TMAOPABITMYECKOIO PA3PBIBA MJIACTA C
NMPUMEHEHMWEM CBEPXJIEFKOIro nPONMAHTA U C NIPUMEHEHUEM
rMAOPONECKOCTPYNHON NEP®OPALIMM HA COBETCKOM MECTOPOXXAEHMU TOMCKOM
OBJIACTH
K.B. TioTHeB
HayuyHbin pykoBoguTens - goueHT T.C. [Mbi3vHa
HayuoHanbHbIii uccnedoeamesnbckuli ToMckuli nonumexHuYyeckul yHueepcumem, Tomck, Poccusi

C 2013 roma Ha MECTOPOXKAECHUU B KQUECTBE OIBITHO-TIPOMBIIIICHHOH pa3paboTKy OBUIM OIPOOOBAHBI IBE HOBBIX
texHosoruu npu nposenenun ['PIT: T'PII ¢ nmpumenennem cBepxierkoro mpormanta (ckB. NeNe 489, 739, 2260), I'PII ¢
ruaponeckoctpyitnoii nepdoparueii (I'TIIT) (ck. NeNe 863, 1066, 1093, 1127, 1580, 1621, 1746, 1809K, 2523, 4057) [1].

Texnonorus mnposenerus I'PII ¢ TITIII mno3Boisier BCKPBITH NPOAYKTHBHBIM IUIACT €  IOMOIIBIO
THIPONECKOCTpYitHOrO nepdoparopa u B AanpHelem npoBoauts ['PIT. Cuavana B ckBaxuny Ha kosnone HKT cmyckaercs
THIPONECKOCTPYHHBIH mepdoparop, MO KOTOPOMY OT HAacOoCHOro arperara mnox nasiaenueM npo 30 MIla moparor
BOJIONIECOYHYI0 cMech. CMech BBITEKAaeT M3 Hacalok mepdopaTopa ¢ OONBIION CKOPOCTHIO M MPOMBIBACT B 00CAaTHOM
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IIPOBJIEMbI I'EOJIOI'MH 1 OCBOEHUA HEJ]P

KOJIOHHE, LIEMEHTHOM KOJIbLIe ¥ NOPOJE IUIACTa KaHaibl, 00pa3ysl pajnaibHble KOHYycO0Opa3Hble MOJOCTH JIMHHOM 10 1 M 1
muametpoM a0 60 mm. [lanee Ha ckBaxune npoBomutcs I'PII, mis Toro, 4roObl emie MOMOJHUTENBHO PACIIUPUTH U
3aKpENUTh TPELUHY [2].

3a 2013 rom Obuto mpoBeneHo 38

15
13 was TpagunuonHsix I'PII, 3 I'PII co cBepxierkum
24 11 nponmnanTtoM u 1 I'PII ¢ runponeckocTpyitHOi
a nepdopauueit (I'TIIT). Ha 25 ckBaxkuHax
3 (71% ot obero KonMMUECTBA TPAIUIMOHHBIX
I'PII B 5TOT roa) OBLIM HONYYEHBI IPUPOCTHI
5 o HedtH, 1o 22 ckBaxuHaM ekt ot I'PIT
MIPOJOIDKACTCS IO HACTOSAIIETO BPEMEHH, UTO
TOBOPUT O XOpPOIIEM KadecTBE IPOBEACHHS
3 1.3 EN

e
P - T

HOAHSEITRD CERAMHE, WT,

o

I'PII. HdononHutenbHas n00bMa HEPTH OT
Meponpuatuil usmensercs or 0,1 Teic. T 10

B 10 >10

o [MpUpocT gefhiTe HegTe, pas B TpEpocT Qe0Ta MEAROCTH, pa
20,2 TBIC. T B 3aBHCHMOCTH  OT
Puc. 1 Pacnpedenenue npupocma deduma neghpmu, yncudxocmu nocie (UIBTPaIMOHHO-eMKOCTHBIX CBOMCTB IIacTa
nposedenus «mpaduyuonnovix» I'PIT 3a 2013, 2014.. 1 BBIPAOOTaHHOM NPUCKBAKMHHOK 30HBL.
& 3a 2014 rox Obuto mpoBeneHo 32

tpagumoHHbIX [PIT m 9 omepammii I'PII ¢

s T'TII.
E % : . Ha 20 cxBaxunax (61% ot obGuiero
a3 KoJm4ecTBa TpaauroHHex ['PIT B aToT rom)
E 2 | = OBUTH MOJyYeHBI TIPUPOCTHI 10 HedTH, 1o 13
B 1 ckBaxkuHaMm 3¢ ¢ext ot I'PII mpomomxaercs

1
= - 0 HACTOAIIETO BPEMEHH.

o

1-3 T

Kpurepuem OLICHKH

e o 5 peKTUBHOCTH I'PII ABIIANCS

® Mpeppoci aetuta weda, s B Nepoct qelnTa MugHMocTe, MHOI‘OKpaTHLIfI HpPIpOCT Z[e6I/ITa He(bTI/I u

Puc. 2 Pacnpedenenue npupocma oebuma Heghpmu, scudxocmu nocne JKHUJIKOCTH, MHHUMAJILHBIA poct
nposedenus I'PIT + I'lTIT, I'PII co ceepxnezkum nponanmom 3a 2013, OOBOJIHEHHOCTH, @ TAaKKE [UTMTEIBHOCTD
2014 . spdexkta B  Mecsamax. Pacmpenenenue

npupocta gaedurta HedTH W KHMAKOCTH,
HU3MeHeHne 00BOIHEHHOCTH MPEICTaBlIeHbl Ha pucyHKax 1 — 3 [1].

)4 €X CKBaXHH, HAa KOTOPBIX
PocT obBogHeHHocTH no TPN P ’ p
nposoguics ['PII ¢ mpumeHeHUEM CBEPXIETKOrO
14
12 MPONITaHTa, TONBKO Ha CKkBakmHe Ne 2260 Obu1
s ¥ 11 nonyuen sddexr. [ocne nposenenus ['PIT ua
§ 10 ckBaxkuHe Ne 2260 nebut HedTH BBIpOC B 3 pasa
g s (c 3,9 T/cyT mo 12 T/cyT), ACOHUT XKUAKOCTH BBIPOC
s . B 1,7 pasa (c 10 1t/cyt mo 17 t/cyrt). Dddekr ot
£ ! MEpOIPHATHS ~ MPOJODKANCA B TeueHue 18
£ a ]
£ 2 MmecsieB. OOBOIHEHHOCTh IOCNIE MPOBEACHUS
s 1 1
s T'PII camsunace ¢ 59 % mo 29 %.
G Bcero Ha MecTOpoXIeHHH  OBUIO
RN ACE <10% 10M%-20% =20
MpoBeJIeHO Tpu ucnbliTaHus nposeneHus 1'PIT ¢
E TTpanFeEpaonHese™ [P A TR M HpI/IMeHeHI/IeM CBerﬂerKOFO HpOHHaHTa,
Puc. 3 Hzmenenue 00600HeHHOCIU HA CKEANCUHAX NOCTE Hamrane manoro ombita He M03BONACT OLCHHTH
nposedenus I'PIT 3a 2013, 2014 2. 3¢ PEeKTHBHOCTD WK HEI(PEKTHBHOCTD AaHHOTO
METO/1a.

CkBaxuHBI, Ha KOTOphIXx mpoBogwmn ['PII ¢ ruppomeckoctpyitHoi mepdoparuedi, mokasamu 0ojiee XOpOIIHe
pe3yIbTaThl.

B pesynbrate nposenenust I'PIT Ha Tpex ckBaxmnax (NeNe 863, 1093, 1580) Obu1 monydeH XOpOIIMH HPUPOCT
HepTH. Ha ckBaxkune Ne 863 neOuthl HedTH U KuAKOCTH BhIpocin B 3 pasa (mo I'PIT: Qu - 2,6 1/cyT, Qx - 11 1/cyT; mocie
I'PIT: QH - 8,8 T/cyT, Qx - 28,5 T/cyT), ImutensHOCTh dhdekra 9 mecsiueB. Ha ckBakinae Ne 1093 ne6ut HedTH M KUIKOCTH
yBeanuuiicst B Tpu pasa (o I'PIT: Qu - 1,8 1/cyt, Qx - 7,8 1/cyT; nocne I'PIT: Qu - 6 T/cyT, Qx - 23,4 T/cyT), HabmoxaeTcs
cTabminpHasg paboTa CKBaKHHBI Oe3 mageHus AeOurTa A0 HacTtosmero BpeMeHun. Ha ckBaxwune Ne 1580 nebut HedTH n
KHUIAKOCTH Bhipoc B 4,5 pasa (mo T'PIL: Qu - 4,1 t/cyr, Qx - 6,3 t/cyT; mocine T'PIL: Qu - 18,6 t/cyt, Qx - 31,2 1/cyT),
HabroaeTcs cradmibHas paboTa CKBaXKHHBI 0€3 MaIeHUs 1eOnTa JI0 HACTOSIIEro BpeMeH# [1].

Jlutepatypa

1. T[oBblweHne 3PEKTUBHOCTA BbIPABOTKM OCTATOYHbIX TPYAHOM3BIIEKAEMbIX 3anacoB HeMTU CrOXHOMOCTPOEHHbLIX
o6bekToB Tuna AB1 CoBetckoro mectopoxaenus \\ MaHrasees I1.B., Tomck 2000.
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2. AHanu3 adgpekTMBHOCTM paspaboTku 3anexen HepTn CamMOTNOPCKOro MECTOPOXAEHNUS C MPUMEHEHMEM TMAPOpPa3pbiBa
nnacta / lnypoe W.B., Pasymenko B.E., lopes BT., lapudynnuH ®.A. // HedbTsHoe xo3saicteo. 1997. - Ne 10. - C. 50-53.

AHATIN3 3ODEKTUBHOCTU NPOBOAUMbBIX ONMEPALIUA TMOPABIIMYECKOIO PA3PLIBA
NMMACTA HA COBETCKOM MECTOPOXXIOEHUX TOMCKOW OBNACTU
K.B. TioTHeB
HayuHbin pykoBoguTens - goueHT T.C. [Mbi3nHa
HauyuoHanbHbIl uccnedoeamensckuli ToMckuli nonumexHu4eckuli yHueepcumem, Tomck, Poccusi

I'mppaBnnyeckuii pa3peiB IIacTa mpoBoanuTcss Ha COBETCKOM MECTOpOXKASHHH ¢ 1992 r. u sABISeTCS ONHUM H3
caMbIX 2()(hEeKTHBHBIX METOJJOB HHTEHCU(HUKAIIMHI MPUTOKA.

Bcero 3a Bpemst pa3paboTKu MeCTOpOXKIeHUs ObLI0 poBeaeHo 514 onepanuii ['PI1 B 467 ckBakunax (26% ¢oHna,
Ha 8 ckBaxknHax ['mapaBiaMuecKuii pa3pbiB I1acTa ObLI IIPOBEJICH cpa3y Ha 2 00beKTa).

3TO MO3BOJIMIIO JOMOIHUTEIBHO NOOBITH 6 567,3 ThIC. T, 4TO coctaBisieT 13% OT Bceil H0OBIYM, MOTYyYSHHOH OT
JIOTIOJIHUTEIBHBIX MEpONpPHUATHI. B cpeqHeM ¢ KaXIoro MeponpHsATHs MOMydeHO 13 Thic. T., anuTensHOCTh 3ddexra
cocraBuina 5 net [1]. TTokasarenu I'PIT o rogam mpuBe/ICHBI HA PUCYHKE.

I'mppaBnmyeckuii pa3phlB IIIacTa yBEIUYMBACT NMPOIYKTHBHOCTH CKBaKHH 33 CYET CHIDKCHUS 3arpsA3HEHHOCTH
npu3a00HHON 30HBI, a TAK)Ke CO3MAHMS BEICOKONPOHUIIAEMBIX KaHAJIOB, IT0 KOTOPBIM IPOMCXOIUT YCKOPEHHAs (pUIbTpamus
(dronna.

ITomuMo 3TOTO, THAPABIMYECKUH Pa3phIB IUIACTa IIPUMEHSIETCSI HA MECTOPOXKACHHH JUTS BOBJICUEHHS B Pa3paboTKy
BepxHeil wacTu obwbekra AB; - mmactoB AB;'"™* («psGumK»), 00MaarOMIEro 3aMETHO yXyALICHHBIMH (DHIBTPALMOHHO-
€MKOCTHBIMH CBOWCTBAaMH, YTO SIBJISCTCS IIPUYMHOI HEPaBHOMEPHOH BHIPAOOTKH 3a11acOB 110 OOBEKTY.

Ho mpu 3TOM HEOOXOIMMO NPHHHMATh BO BHUMAHUE HAJIMYHE BBICOKOIPOHMIIAEMBIX IPOIUIACTKOB HHUXKE
«psAGUKKay, OTACICHHBIX TIIMHIHON HePeMBIUKON. DT0O TpeOyeT HalIOKeH s OPaHHYCHHUI Ha BBICOTY TpeIuuH [2].

OnHUM 13 crI0COOOB, O3BOJISIOIINX PEIIMTh TIOCTABICHHYIO 3aa4y sBisieTcs TexHonorus TSO (MeTo KOHIIEBOTO
SKPaHHPOBAHMS), MO3BOJSIONIAs CO3AaBaTh KopoTkwe TpemmHbl (10-20 M) mmpunoit 10 30 MM. DTO mocTHTaeTcss HpH
TIOMOIIY KOHTPOJIS 32 PACIPOCTPAHEHHEM JTHHBI TPEIIUHEL.

IIpn momonm GUIBTPAIOHHON YTEUKH pabodueil >XKMIKOCTH CKBO3b ITOBEPXHOCTH TPEIIUHBI, KOHIIEHTPAIHS
IponmaHTa Ha (POHTE 3aKa4KHW PacTeT, YTO CTAHOBUTCS IPHIMHON 0Opa3oBaHWS BOJM3M KOHIIA TPEIIMHBI IPOOOK M3
HPOINIIAHTa, MPEMATCTBYIOIMX JajlbHEHIIeMy pacHpoCTpaHEHHI0. B mpolecce onepanuy NPUMEHSIOTCS MalloBSI3KUE
JKHIKOCTH Ha OCHOBE TeJieif, XopoIo (GUIBTPYIOMHUECs B IUIACT U TO3BOJISIONIHME TTOIEPKUBATh 3P ()EKTUBHOE 1aBIeHNE Ha
HH3KOM YpPOBHE.

JlaHHas TEXHOJOTHs THIPABIMYECKOTO pa3pblBa IUIACTa YMEHbIIAET 3aTpaThl HA MPOBEJEHHE padoT Oiaronaps
YMEHBIIEHHIO 00bEMOB 3aKaYKH JKMAKOCTH U MPONINAHTA M COKPAILCHHIO BPEMEHH MpoBeieH s onepaiuu [3].
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Puc. lunamuxa noxkaszameneii ypghexkmuenocmu I'PII na Cosemckom mecmoposrcoenuu
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