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OBLUASA XAPAKTEPUCTHKA PABOTDI

AKxTyaabHocTh paborel. HedrerasomobeiBatowuii  kommnekc Poccun
OCTaeTcs OJHMM M3 OCHOB Halleld 3KOHOMHKH, B KOTOPOM COCPEAOTOYEHO
nopsaka 13% MUpOBbIX pa3BenaHHbIX 3anacoB HedTH H Gonee 36% 3amacos
npupoaHoro rasa. IlpuuyeM A0NS NPOAYKUHWHM KOMILUIEKCA COCTAaBIAET NOYTH
50% B obneme 3kcnopra.

3a nocnenHue roabl YMCIO NCHCTBYIOLIMX CKBaxuH B Poccuu 3HauMTenbHO
COKpaTHJIOCh, CiHabbiMH TeMNaMH BO3poXaaercs OypeHue pa3BeJOYHbIX
CKBaXHMH INpH BO3pacTamolleil ponu JA0ObIYM  YrIEBOAOPOAHOrO ChIpbs B
COBPEMEHHBIX KPU3HCHBIX YCNOBHAX. OTKpbIBAGMBIE HOBBIE MECTOPOXAEHHSA
HeTH M rasa 3ayacTyl0 HaXOOATCA B TPYAHOINOCTYNHBIX reorpapuyeckux u
KIHMaTHYECKUX YCIIOBHUAX, @ TaKXe B KOJUIEKTOpaX C YXYALIEHHBIMH
GUIBTPaLIMOHHO-EMKOCTHBIMH CBOMCTBaMM, OT KauecTBa M 3¢deKTuBHOCTH
NEPBHYHOIO BCKPHITHA KOTOPBIX B CYLUECTBEHHOH MEpe 3aBMCHT AanbHeiLIas
9KCILUTyaTalMsi CKBaXXMH M pa3paboTka NPOJAYKTHBHOIO NJIaCTa B LIEJIOM.
CyluecTBeHHass poib [IPM 3TOM 3aK/IIOYACTCA B 3aBEPIUEHHH CTPOHTENLCTBA
CKBaXHHBI CNOCOOOM «OTKpHITHIH 3a00#», MNO3BOJAIOLIMUM C MEHBLIMMH
NOTEPAMH BCKDBITh MNPOAYKTHUBHBIH IUIaCT M 00ecrneyHTh MAKCHMAalbHO
BO3MOXHbIA NOTEHUMANbHBIA AeOMT N0ObIBAEMOH NPORYKUMH. Y CNOMHAETCA
3TO TeM, 4TO OONBLIMHCTBO BHOBb OTKPHIBAEMBIX MECTODOXACHHH HMEIOT
MHOTOIUIACTOBYIO  CTPYKTYpy H  TpebyloT  CcO34aHMs  HOBbIX H
YCOBEPLIEHCTBOBAHUA  CYWIECTBYIOLIMX TEXHONOTHH  BPEMEHHOro H
JIONIFOBPEMEHHOIO HMX pa3o0lieHHs B Mpolecce NEPBMYHOIO BCKPBITHA.
AKTyanbHOCTb 3TOH npobneMbl 3aKII04aeTcs €lle M B TOM, YTO, HOBeHlune
NEPCHEKTHBHBIE  TEXHONOTHMH  HMCHONb30BAHMA  TEOPHM  HENMHEHHBIX
xoneGanuii, paspaboranHoi komwnektusom HIl HBMT PAH noa -
pykoBoacTBOM axaaeMuka [anuesa P.®D. nna uHTeHcHUKauuu H0ObIvH

YriI€BOLOPOMOB, CYLIECTBEHHO 3aBUCAT OT (OPMBI U Pa3MEPOB OTKPLITOLO



326051 nOOBLIBAIOIMX H HATHETATENbHBIX He(l)TSIHHX H ra3oBbIX CKBaXHH. B
3TOi CBA3M MUCCIENOBaHHE H YCOBEPILICHCTBOBAHUE TEXHOJIOTUH BCKPBITHA
H pa306u1emm CJIOXHO NOCTPOCHHBIX  MHOIOMJIACTOBLIX 3anexen
aKTyajllbHb! MW NCPCNEKTHUBHBI, ocobeHHO nansA HHU3KOMPOHHULAEMBIX

KOJUIEKTOPOB.

Hean paborbl. HMHTeHCHHKauus no6biuM yrneBONOPOJHOrO CLIpbS B
CIIOXKHBIX reonoro-TeEXHUYECKHX YCIIOBHUSAX pa3paboTkoit u
YCOBEPIUCHCTBOBAHHEM TEXHOJNOIHH MEPBUYHOIO BCKPLITHA M pa3oOueHus

CJIOXKHO MOCTPOEHHBIX MHOIOMJIACTOBBIX 3a/eXEN.

OcHoBHbI€ 321244 HCCIEIOBAHMI:

1. Anamu3 NpUMEHSEMbIX KOHCTPYKLHMH CKBXKHH C TOYKH 3pPEHMS H30JALMH
BOJIOHACBIILIEHHBIX TOPH3OHTOB.

2. AHagM3 BIMAHHA PENpPECCHH W JENMpPECCHH Ha (GMIBTPAUMOHHO-€MKOCTHbIE
cBoHcTBa Mpu3aboHHO 30HBI MPOHULIAEMBIX [LIACTOB.

3. Hccnenosanne H pa3paloTKa TEXHONOTMH OrpaHMYEHUA BOLOIPHTOKOB MPH
6ypeHHH 1 SKCIUTyaTaliy CKBaXHH.

4. MHccnenoBaHue ¥ COBEPUICHCTBOBAHUE TEXHONOTHH IEPBHYHOIO BCKPHITHS
(ITIOMIOHACHILIEHHBIX TOPU30HTOB U UX Pa300ILEHHUS.

5. Pa3paboTka HOPMAaTHBHO-TEXHHMHYECKOH [OKYMEHTAUMM U BHEAPEHHUSA

Pe3ynbTaToB HCCJIEAOBAHHIA.

Hay4ynan HoBH3Ha paGoThl.

1. TeopeTHueCKUMH M DKCNIEDHMEHTANLHLIMH  WCCIICNOBAHWAMH  BIIHMSAHHS
JENpeccHH Ha (PUIBTPAUMOHHO-EMKOCTHbIE XAPAKTEPUCTHUKH MPOXYKTHBHBIX
I1acTos Hay4yHO obocHoBaHa HeoOXoaUMOCTh NpOBENECHUA
BONOM30/ALIMOHHBIX PabOT MHOrOIUIACTOBBIX 3aNexell MOOYEpenHO MU

HEMOCPEACTBEHHO C| H HHEM, 100uBasCh
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TOPH30HTOB.

2. HayyHo 00OCHOBaHa KOHUEMUHUS 3aKaHYHBaHUA CKBLOKMH  Crnocobom
«OTKpbITHIA 3a00i» onpenencHHoi ¢opMbl H pa3MEpOB Ul HaNpaBJIEHHOI'O
BO3ACHCTBUA (M3MYECKHMH TMONAMH HAa 3aCTOHHBIE 30HBl MPOAYKTHBHBIX
IUIACTOB C LENbI0 HHTEHCHUKALMH U NIOJHOTRI BbIPaGOTKH YTIEBOAOPOIOB U3

3a6/I0KNPOBAHHBIX HU3KO NPOHHLIAEMBIX KOJLUIEKTOPOB.

IIpakTHYecKas HeHHOCTh paboThl.

1. PaspaGorana TexHojorus HeoOpaTUMOH H30MALMM IUIaCTOBBIX BOA B
NpOLECCE NEPBUYHOTO BCKPHITHA BOJOHACBHILIEHHLIX [LIACTOB, OCHOBAHHAad Ha
MCIMONb30BaHWM  KOMIIOHEHTOB  IUIacTa  (MMHEPaNM30BaHHOW BOAbl) IIPH
IXMK/IMYECKOM HAarHETaHHH XHMPEAreHTOB, CIOCOOHBIX NPH PEaKLlMy C KaTHOHAMH
COJIeH IUIaCTOBLIX BOJ 0Opa30OBLIBaTH HEPACTBOPUMBIE OCAIKH, KOJIbLMATHPYIOLIKE
[OpB1, HACKILLEHHbIE NNAaCTOBOH BOJOK, I03BO/AIONIAA PELUUTh NPOONEMY OXPaHhl
HEZp OT NepeTokoB (IIOHAOB 110 HETEPMETHYHOMY 3aKOJIOHHOMY NPOCTPAHCTBY.

2. YcoBeplUGHCTBOBaHAa  TEXHOIOTHMS  JOJNIOBPEMEHHOH  H3OJLILIMH
HENpOJAYKTUBHBIX MPECHOBOAHBIX OPH30HTOB Ha 3Tale MNEPBMYHOIO BCKPHITHS
Ul NpEeynpexICHUsA OCNOXHEHHi, CBSI3aHHBIX C TMOIJIOWEHUAMH H
NPOSIBIEHUSMHU NIPH CTPOMTENBCTBE HEQPTAHBIX U Fa30BbIX CKBAKHH.

3. PaspabGoranbl TpeOOBaHMA IO OrPAaHHYEHHIO BOAONPHUTOKOB B

NOOBIBAIOIMX CKBXXMHAX U TEXHOJIOTHA HX OrpaHU4YCHUA.

Anpobauus pa6oTei.

OcHOBHbIE pe3y/bTaThl paboThl 06CYKAANHCH HA CACAYIOLHMX COBEIAHUAX
4 KoH(epeHuunsx:

1. Koudepenuua Hayuso-umieneptoro uentpa HK «JTYKOUI» Mocksa
- 2003 roa.

2. Kondepenuus kapeapnt «MoaeanpoBanua U ynpaBileHUs MPOLECCAMH

HedTerasono6eun» — Tiomenb — 2003 rox



3. KondepeHunss HayyHO-TEXHHUYECKOTO IKypHala «ABTOMAaTH3alHu4,
TeNeMeXxaHU3alus U CBA3b B HeDTAHON NpoMbILIIeHHOCTH» - Mocksa, OkTa0ps
2004.

4. Hay4yHo-TexHHuyeckas  KoHdepeHUMs, mnocssueHHas  S50-neTHio
TrOMEHCKOro rocyaapcTBeHHOro HererazoBoro yHuBepcurera «MHHOBalKK H
a¢dpexTBHOCTH Npou3BoacTsa» r. Cypryt — Tromens 21-22 anpens 2006r.

5. Exeronnbie cemunapsl kadenpst 6ypenus TioM[HI'Y — 2003, 2004,
2006, 2008, 2009 r.r.

ITy6anxaunn. [To TeMe aucceprauuy ony6aukoBaHo 11 HayuHbIX cTaTei,

B TOM 4MCJI€ B XXypHaJjlax, pekoMeHaoBanHbIx BAK — 3.

Crpyktypa u o6bem paGorbl. [uccepraudoHHas paboTa COCTOMT M3
BBE/ICHHA, YETbIPEX Da3/e/lOB, OCHOBHBIX BHIBOROB H PEKOMCHJAUMii, CIHCKa
UCMONL30BAHHOH MTEpaTyphl, BKMO4aromero 173 HammeHoBaHusa. Pa6ora
M3JI0XKEHa Ha 223 cTpaHHMLEe MaLIMHOMHMCHOrO TEKCTa, BkIovyas 33 pucyHka, 20
Tabnuu 1 1 npunoxenue Ha 18 crpannuax.

AsBTOp BhIpaxaeT 6JarogapHOCTb Hay4HOMY KOHCYNbTaHTY K.T.H., P.1O.
Ky3nenoBy 3a HayuyHyl0 M METOAMYECKYI0 IIOMOMIb, OKAa3aHHYIO [IPH

BBITIONTHEHHH HCCEPTALMOHHOMN PaboThL.

COJAEPXKAHHUE PABOTBI
Bo _esedenuu  KpaTKO OXapaKTepU3OBaHbl AKTYaJIbHOCTb  TEMBI
JMccepTauuy, Uens paboThl, OCHOBHBIE 3aJayd MCCIENOBAaHHMA, HayyHas
HOBHM3HA, NPAaKTHYECKas UEHHOCTb U UX anpobauus.

IHlepsuiii  pasden MOCBSALLEH BaXHOM npobneme H30NIALHH
BOJOHACHIIEHHBIX TOPH30OHTOB B Inpouecce OypeHHMs CKBaXHHBI, HX
pa30o6lUEeHHH C UENbIO CO3aHMA IepMETHYHOTO 3aKOJIOHHOrO MPOCTPAHCTBa, a
TaK € BbI30BY NPHUTOKA NPH OCBOEHHH, NOA3EMHOM H KallHTaJbHOM PEMOHTAxX

3KCIUIYaTALMOHHOH CKBaXKHHBI, CO34aBasi yCJIOBMS Ui yBENMYEHHA (a3zoBoi



NPOHMUAEMOCTH KOJJIEKTOPa NO HedTH U pe3koro ymeHbweHus (a3zosoi
NPOHULAEMOCTH 110 BOAE.

Bonbloii BkIap B NpoBeleHHHM 3THUX pabOT BHECIM TaKkue Y4eHble H
uccnenosateny, kak O.A. Arsamos, A.M. Bynaros, B.C. Boiitenko, A.H.
Inoesnix, b.U. Ecbman, B.B. Unnonuros, A.T. Kowenes, }0.C. Ky3neuos,
M.P. Maemtotos, P.1. Menseackuii, B.I1. OBuunnukos, B.H. ITonakos, A.H.
Cnusak, C.A. lllepun3zane u ap.

B Hauvane npoBeAeH aHAINW3 NPMMEHAEMBIX KOHCTPYKUMH CKBROXHHBI, MX
3aboeB, KOTOpHIi MOKa3aJ, YTO C TOYKM 3peHUs Oyaylmx O0ObIBHBIX
BO3MOXHOCTEH CKBaXXUHbI, BO3ACHCTBHE HA NPH3a00HHYI0 M YAAJIEHHYIO 30HbI
[UIacTa MpH 3KCIUIyaTaluWH, KOHTPONA 3a pa3paboTKOH u Jp., CYLIECTBYHOLLME
KOHCTPYKLUHH 3a00€B MMEIOT pAA CYLIECTBEHHBIX HEJOCTaTKOB, INIaBHBIM W3
KOTOpbIX  ABAAETCA  WHTEHCHBHOE  INPOHMKHOBEHHE  (QMIbLTpaTa U
TOHKOAMCNEPCHBIX 4YacTML OypoBbIX W TAMIOHAXHBIX pPAacTBOPOB IpH
HEAONMYCTUMO OONbLUMX pENpeccusx M AENpPecCUsX BO BpeMs [EPBHYHOCO H
BTOPHYHOIO BCKPBITHAX NPOAYKTHBHOH TONLIM M OCBOEHHS CKBAXHH, a TalOKe
HEBO3MOXHOCTb  KayecTBeHHO  00pabaThiBaThb  NpPUCTBOJLHYIO  30HY
NPOLYKTHBHAIX IUIaCTOB XHMHYECKHMH DearcHTaMH H (U3HYECKMMH MOJAMH
s nuxeupaunu CKUH-3arpasHenuii.

B pe3ynbrate npoOBEAEHHOrO  aHanmM3a  YTO4HEHn!  TpeboBaHmA,
npeabsBlsieMble K MeTofaM (OPMHUPOBAHMS KOHCTPYKLMHM 33001 M ¢uibTpa
CKBaXMHBI U BHIpAabOTaHA KOHLEMUUA TaKoro GOpMHPOBAHUA NPH MEPBHYHOM
BCKDBITHH W KPETUIEHWH CKBAXHHbI.

Cnoenad BbIBOJ, O TOM, 4YTO HeoOXoAMMO o0053aTe/IbHO 3aKaHYMBATh
CKBaXXMHY CNOCOOOM «OTKpHITHIA 3a60ii» B KapOOHATHLIX KOJUIEKTOpax H, Mo
BO3MOXHOCTH, B TEPPHIEHHBIX OTJIOXEHHAX, OCHOBBIBAACH Ha TOM, 4TO,
OTKphITas 1 06paboTky noBepXHOCTh PHILTPALMH NMPOHKUUAEMBIX [1aCTOB B
HeoOCaXKEHHOM CTBOJIE CKBXHHBI CO3a€T HAWIY4YIUWE [HAPABIHYECKHE

YCJIOBHA H TEXHHYECKHE BO3MOXHOCTH IO CEIeKTUBHOM H30MSALMH U



JIPEHHPOBAHHIO NPUCTBONBHOM 30HBI Haubonee 3PGEKTHBHHIMM METOAAMH.
Ot0, npexae Bcero, rUAPOAMHAMUYECKHE M BOJHOBLIE METOIbI BO3ACHCTBUA,
OCHOBaHHbIE HAa PEAH3allUM YNPABIAEMbIX MEXAHH3MOB IHIPOMEXaHHUECKOH
OYHCTKM  NPHUCTBONBLHOH  30HB  NPOHHLAEMBIX  NOPOA  BOJIHOBBIM
HH3KOYaCTOTHLIM H BLICOKOAMITINTYAHBIM THAPOJHHAMHYECKHM [TOEM.

B nocnemnue roaml Gombmoe BHUMaHHE yaenseTca  npobieme
HErepMETHYHOTO 3aKOJIOHHOI'O NPOCTPAHCTBA HE TONLKO B 30HE NPOAYKTHBHBIX
FOPH30HTOB, HO M H3OMLMH APYr OT ApYra BceX (IIOUAOHACHILEHHbIX
NacToB, COREPXKAIIMX pa3IMYHBIE XHUMHYECKH ONacHble BellecTBa (cosu

TSDKENBIX METAUIOB, CEPOBOAOPOA, YTIIEKUCIOTY H Ap.)

Hacywnodt  npobnemoit  Bcex  He¢TerazofnoObiBaolux  pailoOHOB
(Tarapcran, bawmxoprocran, IToBomkee, 3anaaHas Cubups M Ap.) ABnsercs
COXpaHEHHE, TaK Ha3blBaE€MbIX BEPXHHX BOA OT MOMAJAHUA B HMX YKa3aHHBIX

XUMHYECCKH ONACHBbIX BEILECCTB.

C ot0it nensio pa3paboTaHbl U yTBEpX/EHb! PAa3IHYHBIE MPOrPaMMEI O
COXPAaHEHHIO THTLEBBIX BOJ, UMEETCA HENbli KOMIUIEKC COOTBETCTBYIOLIMX
TEXHOJIOTUH MO pa3oOLIEHHIO BEPXHUX FOPH30HTOB M CO3aHUIO T€PMETHYHOrO
3aKOIOHHOr0 TNpPOCTPaHCTBAa 3a KOHAykTopamH. Ilpeamourenue otoaercs
TEXHONOrHAM, H3OJMDYIOUWIMM TaKMe TOPH3OHTH B npouecce yriaybnexus

CKBAXHHBI.

OnHuM M3 TakMx METoHoB sBnfeTcA ruapodobusanus noposoifl cpeabl
peareHramq, BBOJAMMBIMH B coctas Oyposoro pactBopa npu OypeHuu
¢dnronnoconepkaMx NIACTOB M HX KOJbMAaTalMs C LENBIO CO3JaHMA
HenpeononuMoro Oapeepa ans MX CcoOOIIEHHS C  OTKPHITBIM  CTBOJIOM
Oypsawmeiics CckBaxMHBIO. OTOT MeTOd OCODEHHO NEPCHEeKTHBEH [IpH
BOJIOM30JIALIMH HEOIHOPOAHBIX IUIaCTOB, HMEIOLUMX pa3qTHYHYIO

¢ronI0HackIEHHOCTD (OCTaToYHad Boa, ra3, HeTh, Fa30KOHOEHCAT).



B 3T0ii CBA3M HaM{ NPOBEJCHBI BCECTOPOHHHE MCCNENOBAHMA MO U3OMALMH
BOZOHACHILIEHHbIX MPOILUIACTKOB METOJaMH ruapodobusauu¥ OpOHMLAEMOH
cpelbl KpeMHHHOPraHHYECKUMU peareHTaMH.

B Hawane paccMOTpEHA CYLUECTBYIOLIAs METOJONOTHS OrpaHUYEHHA
BOZAONPUTOKOB, aHANN3 KOTOPOH MO3BOJIMI NPEMIOKHTb pabodyio runoresy u
[POBECTH TEOPETHUYECKOE ee 0DoCHOBaHHE.

Ilpu paspaborke paboueii rumoTe3bl OJHWUM M3 TIIaBHBIX OBLIO
TpeboBaHHE N0 CO3AaHHIO0 TAKOH TEXHONOIMH NEPBUYHOIO BCKPBITHA, KOTOpas
nossonuna Obl  M301MPOBAaTh  BOJONPHUTOKM [0  TPOMBITBIM  30HaM
NPOLYKTHBHBIX I[UIaCTOB W B JajbHedlieM o00ecrneduts BO3MOXHOCTh
HAnpaBIEHHOr0 BO3AEHCTBUA Ha NMpu3abOHHYIO H yJajleHHYIO 30HbI MjacTa C
LENbIO YBEMYEeHHS JOObIBHBIX BO3MOXKHOCTEH HEPTAHBIX CKBAMXKMH.

OcHOBHas cTpaTerys 3akiio4anach B HaNpaBJIEHHOM U3MEHEHHH (a30BhbIX
[IPOHMLAEMOCTEH 110 BOAE W HE(TH N1aCTOB — KOJUIEKTOPOB.

Hns aTol nenn 6buUIa MCNONL30BaHa TeopHs dusuueckoi agcopbummn U
OLMH U3 INIaBHBIX €€ MOCTYNATOB, YTO MOJEKYJbl aACOPOUPYIOTCS HEMEUIEHHO
[IOCJIE TOrO, KaK OHH JOCTHralOT NOBEPXHOCTH aACOpOEHTa, YTO BAXHO B
ycnosusix Oypsieics CKBaXXHHAI.

HzsectHo, ut0  azcopbuus  NPOMCXOAMT  MOA  AEHCTBHEM
3ACKTPOCTATHYECKHX U AucnepcHoHHbIX cuil. Korna nosepxsocts ancopbenTa u
MONIEKYJIEl ancopOupyeMoil >KHAKOCTM HENOMAPHBI, Mpeo6anarollyo polb
MIpaloT aucnepcuoHHsbie cuisl. [Ipy aucnepcuolHoM 3ddeKre ancopOUHOHHbIC
CHJIbl JEHCTBYIOT Ha 3HAYMTENIbHOM PAaCCTOSHUM MO CPaBHEHMIO C pa3MepaMu
Mmoiekyn. Jas  3nekTpocTaTHueckod  amcopbumu  Mectamu  HaubonbLiei
aKTMBHOCTHM SBIIOTCA pelpa, yrisl, UKW, JUIA JMCIEPCUOHHOH ancopOuu,
Hao60poT, AMbI YriIyOneHus, weiy, nopel. 310 0bbiACHAETCH, cornacHo Ilonanu
TEeM, UYTO aAcOpOLUMOHHBIE MOTEHUMAIbI MPOTHBOMNONOXKHBIX  CTEHOK
HAKJIAJbIBAKOTCA APYr HA APYra, YTO BEIET K YCHJICHHOH aacopOLuH B MENIKHX

L{eNIAX H nopax.
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B psaze ciaydaeB Habniomaercs 3aBHCMMOCTb MEXIY PacTBOPHMOCTbHIO
ancopbupyeMoro BELUECTBA B NAHHOM pacTBOpUTeNne W ancopbuueil. Uem
6onblue pacTBOPHMOCTE BELIECTBA, TEM MEHbLIE afcopOLMs.

Korna nopucras cpena cnoxeHa u3 3epeH ¢ ruapodoGHOi
NOBEPXHOCTBLIO, TO rHAPoGOGHbIE panHKabl MOJIEKY b 06PALIAOTCA B CTOPOHY
aacopbeHTa, T.€. MOPOAbl, a €e MONAPHLIE IPyNnsl O0pPaAIOTCAs B CTOPOHY
BOJbI, B PE3ylbTaTe€ 4Ero YBENMYHBAECTCA KOJNMYECTBO CBA3AHHOH BOABI H
n3MeHseTcs Ga3oBas NPOHMUAEMOCTD ancopOeHTa.

CkazaHHoe n0380oNMHI0 CHOPMYIMPOBAThH TPeOOBAaHUS K MaTepHaiam —
ruapodobusaTopaM IS CHHXeHUs (a30BOH NPOHULAEMOCTH TEPPUIEHHBIX
KOJUIEKTOPOB 110 BOAE M COXpaHEeHHeM (a30Boii NpoHULaeMocTy no HedTH. Ham
NPEACTABIAETCS BO3MOXHBIM HCIONB30BaTh, C LENbIO yMeHbleHUus (a3oBoi
NPOHULAEMOCTH JUIA BOABI (U1 CHYOXKEHHMS KaNMJUIAPHOro koHuesoro a¢dexra,
O KOTOPOM YX€ YNOMHHaJIOCh BBIILE), 3 B KOHEYHOM HTOTE ANS YMEHbLUEHHSA
061veMoB monyTHO 06bIBaeMOil BOABI, BbICOKOAMCHEPCHblE THAPodO6HBIE
MaTepHasl.

ABTOpOM, yCOBEPIUEHCTBOBaH cNoco0 NoBbILEHHS HEPTEOTAAUH I1ACTOB
(paspaGorannsiii P.K. HiikaeBbiM), B coOTBeTcTBHM C koTopuiM 1311
obpabarbiBacTca CyCreH3HeH BLICOKOAMCIIEPCHOrO ruapogobHOro AMOKCHAa
KPEMHHUSA B OpranuueckoM pactsopurene (¢ conepxanuem ero 0,05 — 0,5% s
HarHerarenbHblx M 0,5 — 1,0% ans poOwiBalomux cksaxuH). B kayectse
BbICOKOJMCIEPCHOTO rHAPOGOOHOro IMOKCHAA KPEMHHS MOXHO MCIOI530BaTh

6estylo caxy, TabK, aQ3POCHII, IEPIUT U T.A.

JaneHelmmii nouck u onpoboBaHKHe cCNELUANbHBIX MaTEPHAIOB ONPEAEIHI
BO3MOXHOE HCMOJb30BaHHE BbiCOkoaHcnepcHoro nopowka MKJL «Ksapu» pis
uened  HHTeHCHMuKaumu no6bluv  HedTH, mnoBblIEHMA HedTeoTHAYM
KOJJIEKTOPOB 3a CHET CHHXKEHUA HX ob6BoaHeHHoCTH. KpaeBoii yron cMaunBanus
HIH BEJHYMHA [OBEPXHOCTHOrO HATHXKEHHUSA ITOr0 peareHTa HMeeT

MAaKCHMaJIbHOC 3HAYE€HME M3 BCECX H3BECTHLIX FHﬂpO(i)OﬁHle MaTepHainos.
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KpeMHuuiioprannueckue COeAMHERUs, coaepxalue GyHKUHOHANbHbIC IPYNb! Y
aToMa KpeMHus, o61agaloT BBICOKOH PEaKUHOHHON COCOOHOCTBIO. OQHUM H3
OCHOBHBIX CBOWCTB MX fBJIS€TCH JIErKas TWApOIM3yeMocTb. B pesynbTate
THAPOJIH3a obpasyroTcs CHJIAHOHHI, KOHJICHCHpYIOLiHeCs B
[OJHOPraHOCHNIOKCaHbl, IUIEHKH K3 KOTOphIX oOnamaior ruapodobHbiMHU
csoiictreamMu. Ilpu  obpaborke  MarTepHanoB  KpEMHMHOPraHHYECKHMH
ruapodobusaTopaMyd  Ha  MX  [OBEPXHOCTH  0Opa3yloTCs  IUIEHKH
[OJIHOPraHOCHIOKCAHOB.

I'nppodobHble cBoO¥CTBA MIEHOK OOYCNOBIEHH ONPENEIEHHOH OpHEHTaLMeH
MOJIEKYT NOJIMMEpa: MOJBIPHBIE CHIOKCaHOBbIe CBA3H Si— O — Si HanpasneHbl K
NOBEPXHOCTH Marepuana, a ruapodoOHble YrIeBONOPOAHLIE paiauKansl R - B
CTOpOHY OKpyxatoweii cpeabl. MexanusM GOpMHpOBaHHA M (PUKCaUHH
ruapoobHO#  [UIEHKH ~ 3aBUCUT  OT  XapaKTepa  MCMONbL3YeMOro
KpeMHuiiopranu4eckoro ruapodobuszatopa M npupoisl o6pabarbiBaeMOro

Marepuania.

B pesynsrare npoBemeHHblXx paboT MO NEpBOMY pasAely AeNaeTcs
HEOpJMHAPHBIN BBIBOJ O TOM, YTO MOSABIAETCA HEOOXOAMMOCTL M BO3MOXHOCTb
pa3paGoTKX  COEUMaJbHBIX TEXHOJNOTMA M TEXHMYECKMX CpEeACTB No
CENIEKTMBHOH M30JALUMH KaKk He BOBIEKaeMbIX B pa3paboTky BOJO- M
ra3oHachlllEHHBIX IUIaCTOB, TaK M NPOAYKTHBHbIX TOPU3OHTOB Ha 3Tane
OEPBUYHOrO  BCKPhITUS  TNPOAYKTHBHBIX  OTIOXKEHHH 10 Chycka U
LEMCHTHPOBAaHHUA 3KCILUTyaTallHOHHOH KkolnoHHbl. 3JT0 Tpebyer pa3paboTku
HOBOH METOIOJIOrHH 3aKaHYMBaHWS CKBaXKMHEI, OCHOBAHHOH HA CEJICKTHBHOM,
N30MpaTENbHOM MOAXOAE K M3O/ILMH TNPOHMUAEMBIX MJIACTOB MO MEPE HMX

NEPBHUYHOI0 BCKPHITHA.

Takoii NOAXOA K pelieHHI0 TEXHHYECKH CIOXHOH mpobiieMbl, KakoBOMH
ABJISETCA pa3o0lieHMe IIaCTOB IPOAYKTMBHOH TOALM B MNO3AHEH H
3aBepLUAKOLIEH CTaausX pa3paboTky HedTEra3o0BEIX MECTOPOXKACHHI, HMEET PAll

NpeyMyIECTB MNEpeA peanudyeMblM B Hacrosiuee Bpemsa. K HaubGonee



3HAYHMBIM W3 HHX OTHOCATCH:

1. Bo3MOXHOCTb CENIEKTUBHONH M30JIALMH BOJOHACHIILEHHBIX IUIACTOB MO
CXEME «CBepXy — BHM3» B Haubonee G1aronpuUATHLIX reosoro-QU3HYECKUX u
THAPOAAMHAMHYECKHX YCJIOBHSAX, HCKIIOYAIOIUMX BIIHAHHE DAHEE OTMEYEHHbIX
tdakTopoB Ha 9IGDEKTHBHOCTL H3OMALMOHHBIX paboT M 3arps3HeHHe
npu3aboitHO# 30HBI MPOXYKTUBHEIX MUIACTOB.

2. llupokne TEXHHYECKHE BO3MOXKHOCTH MO 006paboTke NpUCTBONBLHOM
30HBl NPOHHUAEMLIX MOPOA MPOAYKTMBHOH Tomum i dopmupoBanus
BPEMEHHOIO M JOIrOBPEMEHHOrO H30JIMPYIOWIEr0 J3KpaHa C 3aJaHHbIMH
N0Ka3aTeNAMH FePMETHYHOCTH H TPOYHOCTH MOCTENHErO.

3. B koMmekce ¢ NpUMEHAEMBIMH TEXHONOTMAMHM pa300leHHs M1acTOB,
CeJEKTUBHA  W30MALUMA MNPHBOAMT K  CYLUECTBEHHOMY  MOBBLILUEHHIO
rEPMETHYHOCTH KPEMHX H CHHXKEHHIO 00BOLHEHHOCTH CKBAXHH.

Bo _emopom pazdene paccMmoTpeHa npobnema BCKpLITHA W pa3obiueHus
CJIOXKHO MOCTPOCHHLIX MHOTOIUIACTOBLIX 3ajiexked. 3mech ocoboe BHUMaHHE
YA€ENEHO BOMPOCAM BIMAHHS PENPECCHM MPH BCKPHLITHH MIACTOB OypeHHEM H
JEMnpecc MpM HX OKCIUTyaTauud. JI3BecTHO, 4TO mnpeaynpeauTs HX
HEKOHTPOJIMPYEMOE B3aUMOIEHCTBUE MOXHO TOJBKO METOJAMH YIIPaBIAEMO#
KOJAbMATauMy, A0OHBasACh MONHOW H30MALMM BOJOHOCHBIX MPOIUIACTOB OT
CTBOJIA CKBaXXHHbl H CO3[aBas BPEMEHHBIM KOJILMATAaUMOHHLIA 3KpaH NPOTHB
HedTeHaChIIEHHbIX TOPH3OHTOB, Pa3PyILAEMbIH B MOCIEACTBMM OIHHMM M3
CYLUECTBYIOIMX  METOAOB  (TMAPOAMHAMMHECKOE MM  MEXaHHUYecKoe
pacLIHpEHHeE)

OTMeTHM, YTO HaUMEHEe MCCIENOBAaHHBIMM B TEOPETHYECKOM [UIaHE
SIBJIIIOTCS. BOMPOCHI BCKPBITHA [LIACTOB XHAKOCTAMH, HMEIOIHMH B 3a00iHBIX
YCIOBHAX BS3KO-YNPYrHe CBOMCTBa M BOMPOCHI PETYNUPYEMOH AENpeccMH B
cHcTeMe  «CKBaxuHa-macT». [locnenoBaTensHO paccMOTpeHsl npobnemsi,
BO3HHKaoLIHe npu BCKPBITHH NPOAYKTUBHBIX (unu mobbix

¢don0conepKALLMX) [LTACTOB U ITyTH PEUICHHUS THX NPOOIEM.
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Ilpd  BCKDBLITHH MNPOAYKTHBHBIX  I[UIACTOB  OypeHHEM  NPOMCXOAMT
NOCTENEHHOE BKJIKOYEHHE TUIACTa B paboTy U NPH HyJIEBOH WM MaNoii Aenpeccuu
Ha [UIACT CKBaXHHAa HA4YWMHACT MPOABIATL M (YHKUMOHHDYET, Kak
HECOBEPLIEHHAs 110 CTENEHN BCKPLITHS.

JUis  BBIABJICHWS BIMAHHS HECOBEDIUGHCTBA [0 CTENEHH BCKPHITHS
PaccMOTpEHa 3a4aya Co CIeAYIOIUMMH YNPOLUICHHSIMH.

Ilycts uMeeTCs OAHOPOAHBIN MOPUCTBIH MIACT C MPOHMLIAEMOCTHIO k=const,
OrpaHHYEHHbIH AByMs FOPU3OHTAIBHBIMY N10CKOCTAMU Z =0 u Z = h (kpoBns
H TMOJOIIBA MPOTYKTUBHOrO IUIACTa) M NPOHHUACMBIMH LWIMHADHYECKHMH
NOBEPXHOCTAMH I = R. (cTeHKa ckBaXkHHbI), I = R, (KOHTYp NUTaHHA), Ha KOTOPbIX
CIIpaBEIMBbI IPAHHYHbIE YCIIOBHA:

P=P.=const,mpur=R,,
P =Py, =const, npu r =R, M

CyuTaeTcs, YTO MOpPHl I[UIACTA HACHILEHBl OJHOPOAHOH IKHAKOCTBHIO
BA3KOCTH M, @ GHUIBTPALUA NPOUCXOAUT NPY YCTaHOBUBLUEMCS PEXUME (t —» ).

duddepenunansioe ypaBHEHHE, OMMCHIBAIOUIEE I3TOT NPOUECC — €CTh

npocreiluee ypasHeHue Jlannaca u HMeeT BUA

L(rﬂj=o )

1
20:r\ o-r
Pewenue (2) npu orpasuyenusx (1) no3BoiseT ONPEAEIMTh 3aKOHbI pacnpe-

JICNeHUs JaBIEHUA B IULIOCKOPANHAILHOM [IO0TOKE:
P(r) = P-A PIn r/R/In R/R,, 3)
P(r) = P; - A PInR/r/InR;/R,, )

H CKOpPOCTb QHUILTPALMHU

o) I S ) ©)

rae P(r) - naBnesue B IIACTE Ha PACCTOAHHH I OT CTEHOK CKBAXHHBI,

MIla; A P = P, — P, - 3anaHHblii nepenaj JaBlEHUA MEXIY CKBOKHHOH M
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mwnactom, MIla; P, - nnactoBoe nasneuune, Mlla; P, - naBneHue Ha CTEHKax
ckBaxxuHbl, MIla; Ry - panuyc koHTypa nutaHus, M; R, - paauyc CKBaXuHbI, M; T
- Tekymui paauyc, M; V(r) - ckopocTb ¢uneTpaunu, M/c; k - NPOHHLIAEMOCTh
nnacra, MkM%; H - BA3KOCTH MJIaCTOBOM xuakocTH, mlla-c.

Ipu normomwenuu (AP < 0) u nposenenun (AP > 0) pacxon »XHAKOCTH

uepe3 CTEHKH CKBaXKHHBI I = R, onpeznenserca dopmynoii Jiomou:

2z-k-h AP

=27-r-h-V(R)= =
0 (R) InR, /R,

©)

BBoas noxATHE K03PPHLUHMEHTOB IHAPONPOBOAHOCTH € = kh/) M MPOLYKTHBHOCTH
A=2n¢/In(R/R,), bopmyny (6) 3anucbiBacM B BHAE
Q=AAP 0]
Jna cnyyas BckpbiTHA yacTy nnacta b Gopmyna oniou 3anuCIBaeTCs B BHAE

_27-k-b AP
u  InRIR +C,’°

o, ©®)

rae C; - kodbHUHEHT HECOBEPIIEHCTBA CKBXHHDI 110 CTETIEHH BCKPBITHAL
Koadduunenr C, onpenensercs no rpaduxam lyposa B.U no npubnexentomy

pewennto M. Kosenu

27 -k-h-h R 7h
= 1+7.|]—= |-cos=—, 9
02t Zth ©)

rae h - OTHOUICHHE BCKPLITO MOIUHOCTH IUIacTa K oblieit MomHocTH, T.e. h =
b/h.
Bo3bMeM oTHOmEHHEe nebMTa HECOBEPIEHHOH CKBAXHHBI K JeOHTY

cosepweHroilt ¢ = @,/ Q u, ucnons3ysa popmyns (6), (9), paccuntaem J B
33BMCHMOCTH OT CTE€NEHH BCKPBITHA h =%x 100% ¥ MOILHOCTH mJjacTa h .

Pe3ynbraThl pacyeToB NPHBENEHB! HAa PHCYHKE 1.
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PucyHok | - M3Menenue ko3dduureHTa coBEpLICHCTBA CKBOKHHBI B 3aBUCH-

MOCTH OT CTeneHH BekpbiTha: 1 - h=10 M; 2 - h=20 M; 3 - h=30M; 4 - h=40 M

Kak BMAHO M3 pucyHKa 1, ¢ yBeqnueHHeM MOLIHOCTHY niacta (npu h >20M)
HaGnioaaeTcs NOYTH JMHEHHbIA pocT AeOHTa B 3aBMCHMOCTH OT BEJIMYHHBI
BCKpLITHA nnacTa . [IpM MalblX MOLIHOCTAX MpoAyKTHBHbIX mnactos (h<10 m)
CBA3b MEXAY A6OMTOM U MOLUHOCTbBIO BCKPHITOro ydactka b napaGonuyeckas.

Taioke NpoBeAcHbl TEOPETHYECKHE MCCHENOBAHMA IMHAMMKM 3aboiiHoro
JlaBJICHUS NPH BCKPHITHW MPOJYKTHBHLIX IIIACTOB M IUTyLUEHMH CKBaXKMHbI Ha
MOZEJIH, KOTOpas y4uThIBaeT cieaytoluee. Ilo Mepe BCKpLITHUA NPOLYKTHBHOIO
IacTa YBENMYMBAETCH DPAcXOMd XHMAKOCTM B 3aTpyOHOM NpPOCTPAaHCTBE, T.K.
nobasngercs miIacToBhid Quiona. 3TO NPUBOAMT K POCTY TMAPABIMYECKUX
COMpOTHBIECHMH M pocTy 3abolHoro pmasnehui. Ilo Mepe nogbéma cmecH
«OypoBO# pacTBOp — IJlacToBas HeTh» NPOMCXOAMT pa3ra3WpoBaHue HedTH,
YTO NPUBOAMT K CHHXKEHHMIO FMIOPOCTAaTHYECKOrO AABIICHUA, a, CJIEJOBATEIbHO,
cHmxkaeTcs 3a0oiHoe pasnenue. CHukeHHe 3a00HHOrO naBneHWsAs B CBOIO
oyepenb MNPUBOAMT K YBEIMYEHHIO NOCTyIUleHHs HedTH M3 nnacta o
YBEIHYECHHIO [MAPOJAMHAMUYECKOH COCTAB/AIOLIEH Mepenaja AaBjieHUs B
CHCTEME «CKBa)XMHA — MIacT» M T.A. DBO3HMKAOT HeynpasiseMble
KonebaTenbHbIE NpOoLECCHI, npUBoOAALIHE K HENpPOrHO3HPYEMbIM

nocnencTBusaM (puc.2)
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Pucynok 2 - Xapaktep U3MEHEHHA YPOBHA )XUAKOCTH B CKBAXKHHE

a) 3aryxarouiye konebarenbHble IBHXEHUA XHIKOCTH OTHOCHTENBHO TOUKY
paBHOBecHus L;

6) B 3aBUCMMOCTM OT HayanbHBIX YCNOBUH, YpPOBEHb >KHAKOCTH
cTabuausupyetcs Ha ypoBte L 110 pasinyHbIM KPHUBBIM;

B) Pe3koe yBenuueHue oTHocuTenbHO ToukM L M Gonee MemwieHHoe
cTabuan3upoBaHHKE Ha ypoBHe L.

Takum 06pa3om, naxe B CITyyae OTCYTCTBHMS NPOMBIBKY H YCTAHOBMBILIEMCH
(M3BECTHOM) CTATHMYECKOM YPOBHE BO3MOXKHBI CaMble HEOXHIaHHbIE BapHaHThI
NOBEAEHHS CUCTEMbI «CKBAXKHHA - I171ACT»

IpuBenéHHblE HAMM  TEOPETHMYECKHE WCCIECAOBAaHMA,  BBINOJHEHHbLIE
CaMOCTOSTENBHO W 3aUMCTBOBAHHbIE M3 WU3BECTHLIX MCTOYHHMKOB, IOKa3bIBAIOT,
KakMe TOHKHE MEXaHM3Mbl 3a4EeHCTBOBaHbI s 0Ge3aBapuHHOrO BCKPHITHA
NPOIYKTHBHBIX IUIACTOB C LENbi0 06ecrneyeHns uX NOTEeHUHATbHO BO3MOXKHOTIO
pebura. OpHako WX peanu3auus He MoxeT ObITh ocymecTBieHa 6e3
HeoOxonumoii uHpopMaunoHHoit obecneyeHHocTH. OTCYTCTBUE ONEPaTHBHOM

uHbOpPMaUMK O COCTOSHHHM NMPHU3a00iiHOM 30HbI, 06 H3MEHEHHH XapaKTEPUCTHK
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npu3aboiiHOH 30HbI, O CBOHCTBAX PacTBOpa B 30HE KOHTAKTAa «CKBAXKHHA -
NJIAaCT» BO MHOFOM CAEPXHBAIOT IPUMEHEHHE NEPEIOBLIX TEXHONIOIMHM.

Kak yxe Obuio 3ameyeHo B 1-M pasgene, BakHeHinas ponb npw
CTPOMTENILCTBE M IKCIUTyaTaUMH HE(TAHBIX U ra30BbIX CKBAXKHH NPUHAIEHKMUT
60p16e 1 NpeaynpeKACHNIO BOAONPHTOKOB.

B mpemevem paszdene paccCMOTPEHBI TEXHOJIOTHYECKHE OCOOEHHOCTH
OrPaHMYEHHUA MK HENOMYIUEHHA BOAONPHKOB B HEDTAHBIX CKBAXKMHHLIX, YTO
HanpsMyl0 CB3aHO C Pa30OILEHHEM CIOXHO MOCTPOCHHBIX MHOTOMJIAHOBLIX
3aexei.

Hsonsauueit nnacToBbIX BoI B HEQTAHBIX U ra30BbIX CKBAXHH 3aHUMAJICS
M 3aHMMAETCA LUMPOKHH KPYI CNELMAIMCTOB, KaK B HAlUEH CTpaHe, Tak M 3a
py6exom. Cpenut Hux HeoOxoaumo otmeruTs A.I. ABerucosa, B.A. AMusHa,
B.A. bnaxesuya, A.LLl. I'azu3osa, A.W. Komuccaposa, H.H. Kpasuenko, A.T.
Kowenesa, 10.C. KysneuoBa, A.B. Manspesko, M.M. Macnosa, E. K.
Maunsckoro, B.II. Osumnukosa, B.H. Ilomskosa, ®.U. Pomanioka, B.M.
Ilymunosa, B.H. MOmusa u ap. H3 3apybexHbiX y4eHnX BONPOCAMH
Bopou3onauuu 3anuManuce E. Dolark, G.A. Einarsei, R.J. Engight, W.G.
Martin, N.N. Nimerk, K.T. Presli, C.N. Rankin, E.A. Richardson, D.D. Sparline,
H.D. Woodard u ap.

OnbIT NPUMEHEHUS Pa3NUUYHBIX METOJOB OrpaHUYEHHUS M H3OJIALMH
NPUTOKA IUIACTOBLIX BOA B HE(TAHBIX CKBaXXHHaX C NOMOLILI0 MOHOMEPHBIX,
OJIMTOMEPHBIX M MOJKUMEPHBIX MAaTEpUaNoB HEOPraHHYECKOH, OPraHH4YeCKOH M
3NE€MEHTOOPraHH4YeCKOi NpUpoAbl B HAlledW CTpaHe M 33 py6exom
CBMZICTEALCTBYET O TOM, YTO Haubosiee NPEANOYTHTENBHO IJIA ITHUX LENeH
MCNONB30BaTh CENEKTHBHLIE BOJOM30JHpYIOIME MaTepuaibl. K cenekTHBHBIM
METOZaM OTHOCATCA MeTonbl, obecneuMBaloule H30MpaTENbHOE CHHXKEHHE
NPOHMLAEMOCTH JIMIUb BOAOHACHLILICHOH YacTM IUIaCTa [pPH  3aKauke

H30JIMpYOUIMX  pCarcHTOB MO Bcei €ro  TOJWIHHE. CeneKTHBHOCTD
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H30JIUMOHHLIX PabOT OCHOBLIBAETCA Ha CBOHCTBAX M30JIMPYIOILETO MaTepHaa,
MO3TOMY TEPMHH CENEKTHUBHBIIH» PacCPOCTPaHAIOT H Ha MaTepHall.

CenekTuBHbIH MeTon (Marepuan) He MOXeT obnagatb abGCONMOTHOM
H3bupatenbHOCcThio. CENEKTMBHOCTBIO MeETOAa ABJSETCA €ro CrnocobHOCTh
HW36MpaTeNbHO CHHXXATh [POAYKTHBHOCTL OOBOJHEHHBIX WHTEPBAJIOB B
Gonblueil crenend, yeM HedreHachleHHbIX. YeM Gounbllie CTENeHb CHUXEHUS
NPOAYKTHBHOCTH MPUTOKA MJIACTOBLIX BOJ, TEM BBILIE CENEKTHBHOCTbH METOJAA.
Hapsny co cHWXEHHEM NpPOAYKTUBHOCTH OOBOZHEHHBIX HHTEPBAIOB B
pe3ynbTaTe M3OJMALMOHHBIX PabOT BO3MOXHO MOBBIIIEHHE NPOHMLIAEMOCTH
He(TeHaChILIEHHbIX MHTEPBAIOB Iuiacta. Takue pe3yabTaThl MOTYT ObITh
NOTy4€eHbl, HANpHMeEp, MPY MCHONb30BAHHH peareHToB, ruapodobH3upyloKX
[IOPOBOE NPOCTPAHCTBO KOJJIEKTOPA.

AHalIM3  TEXHHKO-DKOHOMHYECKOH  I(PEKTHBHOCTH  TPaAMUMOHHO
MCMOMB3YEMbIX BOAOM30IMPYIOIIMX MaTEPHATIOB Ha Mowmansx Pomatkutckoro
He)TAHOrO MECTOpOXIEHUA, npoBeneHHslli no Meroauke BHUNKPuedts,
N03BOJIUI OMPEAENUTL ONTHMANIBHYIO 00JIaCTh WX MPUMEHEHUA B 3aBUCHMMOCTH
ot Buaa ob6Boaxenus. Pesynprarsl npencrasnexs! B 1a6m. 1

Tabnuua 1.
Pe3ynbraThl HCHONB30BaHUA TPAAULIMOHHBIX BOJOH30NHPYIOIMX MATEPHAIOB

Ha PomawiknackoM MectopoxaeHun (OAO TatHedTs)

Boaousonupyroune Bun Mpupoct | Ymeubwcuue | Tponoskn- | Koddduunch
MaTCpHaTL 06BOIHCHHA noGbuK ot6opa BoMLL, TCHBIOCTh T
HeQTH, T M addexra, YenewnocTH
Mmec.
LlemenTt B - nonoiw. 1208.6 10288 2,6 04
T'unan 10%+ucMenT B 903,3 20719 9,5 0.6
vnan 2 - 5% - 949 17413 10,3 0.7
Cmona TCA-9 +uemeHT - 186,7 626,8 6.6 0,8
HCKC =" 917,7 3367 142 08
Hemenr B — HHXH. 1969,9 15087 1.4 0,5
I'unan 10%+ucment R 3940,6 11719.6 217 0.8
HCKC - 26988 21307 9.8 08




Cwmona TCA1-9 +uemeHT - 2205 38443 123 0.7
Llement B — HHXH. 3aKauy. 21436 167809 214 08
Cmona TCO-9 +uemeHT =" 22516 30570,9 133 0.6
HCKC -"- 2019 22733 12,3 08
LlemenT A — HHXH. 12483 9377.5 144 0.6
HCKC - 2105 2541 7.0 0.7
Fanan 10%+ucMenT - 2267 -1582 1,4

[IpoBeneHHble MCCNENOBAHMA MOKA3LIBAKOT, YTO B HACTOALUEE BpEMs
npobnema nosbieHHA 3DHEKTUBHOCTH U KAa4eCTBA BOAOH3ONALMOHHLIX paGoT
OpH  CTPOMTENBCTBE M DKCIUIyaTallud  CKBaXWH  SABIAETCA  BaXKHOM
HapOJHOXO34MCTBEHHOM 3amayed, OT peleHHA KOTOPOiH B 3HAYHUTENLHOH
CTEMeHH 3aBHCHT NOBbILIEHHE HeDTEOTAa4H [UIACTOB.

Muoroo6pasie  reoJioro-TEXHUYECKMX YCIOBMA  pa3pabaTblBacMbIxX
MECTOPOXAEHHA  CMOCOOCTBOBANO  CO3JaHMI0  GOJNBLIOTO  KOJHYECTBa
MarepHajioB M TaMIOHAKHBIX CHCTEM, YTO CYILECTBEHHO PaCIUHPHIO
HOMEHKJIATYPY TEXHOJIOTHH, MPUMEHAEMBIX TPH H3OMALMOHHBIX paboTax.
Onnako ycrewHocTs 3THX pabor He mnpesbimaer 70%, YTO ABAAETCS
CNEACTBHEM  HEJOCTATOYHOTO HAy4yHOro OOOCHOBaHMS MpPM  MacCOBOM
BHEAPEHHH B NIPOMBICIIOBYIO PAKTHKY.

B aT0H cBA3M paccMOTpeHBl NMpHuYMHA M (aKTOpbl, CHUXKAIOLIHME KayecTBO
MEPBUYHOIO BCKPLITHUA NMPOAYKTUBHBIX OTIO0XEHHH M pa300IIeHns mIacToB npu
LIEMEHTHPOBAHHH 3KCIUTYaTallHOHHbIX KOJIOH.

IMpuynHoi G0bIINHCTBA OCIOXKHEHHI ¥ CHIXEHUS KayecTsa pabor npu
3aKaHYHBAHWHM M IKCIUTyaTallMM CKBaXXUH ABMAETCA aKTHBHAs MAPaBIMYECcKas
CBsI3b BCKPBITBIX OypenueM ¢IIOMAOHACHIIEHHBIX IUIaCTOB CO CTBOJIOM
CKBaXKMHBI.

JledekTsl, HapyIIAOIWKE TEPMETHYHOCTD KPENH NOCIE UEMEHTUPOBAHHUA
3KCIUTyaTallMOHHON KOJIOHHBI, BO3HHMKAIOT Ha JTane MOArOTOBKH CTBONA H
BTOPHYHOIO BCKPBHITHA NPONYKTHUBHLIX MIAcTOB npud (GopMHUpoBaHMH (HIbTPa

CKBAaXHWHBbI.
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MexaHuyeckoe ocnabneHue M HapylIEHHE KOHTAKTa I[0BEPXHOCTEH
LUEMEHTHOr0 KOJIbLla CO CTCHKaMH CKBAaXXWHBI M 00cagHblx TpY6 NmpoMcxoauT
npy pa30ypHBaHWM LEMEHTHOIO CTAaKaHa B KONOHHE BCIEACTBUE BBICOKHMX
BHOpPaLMOHHBIX H PafiMalIbHBIX HArpy30K, KOTOPbIE NPHBOAAT, OAHOBPEMEHHO, K
MeXaHHUYEeCKUM AedopMauuamM obcaaHbix TpYO.

Ilpu OCBOEHHH CKBaXHH, KaK MpPaBHIO, IPOU3BOAATCS CTHMYNHPYIOLLKE
obpaGoTkn npu3aboHHOA 30HBI MPOAYKTHBHBIX TOPH30HTOB [POBEACHHEM
CONAHO-KUCIOTHBIX  06pabotok (CKO), ruapopaspeiBa mnaacta (I'PII),
WMILIO3HOHHOIO BO34CHCTBMS M T.JA. XapakTepHOH OCOGEHHOCTBIO 3THX
onepauMi SBISETCS CO34aHHWE BBICOKMX W30BITOYHBIX OABICHMA Ha
npu3a0oilHy0 30HY NPOAYKTHBHBIX IUIACTOB — JeENpeccHil M penpeccHi.
Henpeccun npu 3toM pocturator 15-20 MIla, a penpeccun 30-50 Mlla.
BosgefictBue cTONb BHLICOKMX THADOJMHAMHYECKMX HArpy30K Ha 3JEMEHTHI
Kpenu ¥ (QUIBTP CKBaXHMHBIL — OAMH M3 INaBHbIX ()AaKTOPOB HapyLleHHs
FEPMETHYHOCTH  pa3o0lueHHs 1NIacToB B 3aKOJCHHOM  IPOCTPaHCTBE,
BO3HMKHOBEHMA 3aKOJOHHBIX W MEXIUIACTOBBIX MEPETOKOB IIACTOBBIX
¢nona0B, NpoOpbHIBA NOZOWIBEHHHIX BOJ K 320010 CKBaXMHBI, OOBOAHAIOLLMX
ZL00bIBaEMY10 IPOAYKLUHIO.

Bce oTMeucHHble OE(EKTHl C KpPEIUIEHHEM CKBRXHH U Pa3obLUEHHEM
[UIACTOB B MHTEpBaNe [POAYKTHUBHRIX OTJOXEHWH OKa3blBAIOT peElIAKOLIee
BIHUAHHE Ha 3¢ ()EeKTHBHOCTb pealn3allid MPUMEHAEMBIX CHUCTEM DPa3paboTku
MECTOPOXAEHU, METOJOB HHTEHCU(HKALMU NOOLIYH YrJIEeBOAOPOAOB, OXPaHY
HEAp M OKPYXalolUeH Cpeabl.

Yemeepmolii pazden NOCBAILIEH HCCIEAOBaHUIO U YCOBEPLUIEHCTBOBAHHIO
TEXHOJIOTMH NEPBHYHOIO BCKPLITHA (IIOMAOHACBHILIEHHBIX TOPH30HTOB H HX
pa3obiuenns. Ilpu yrny6ieHHH CKBaXKMHbI 4acTO BCTPEYAIOTCH MPOHULAEMbIE
¢GIIOHAOHACHILEHHBIE 1ACThI, BCKPHITHE KOTOPhIX 6e3 u3osuuu, 3a4acryio,
NPHBOJHMT K Pa3IM4HbIM OCJI0XHEHHUAM (MOTJIOIEHHUS, NPOSBICHHUSA, IEPETOKN H

ap.) C wuenpio HenonyweHWs MNOAOOHBIX OCNOXHEHMH CYLUIECTBEHHO



21

YCOBEpLUEHCTBOBANH  HAayYHO-OOOCHOBAHHBIE  TEXHONOTHM  [EPBHYHOTO
BCKDBITMA [11aCTOB TNPOAYKTMBHOH TOMIM B BOROHE(DTAHLIX 30HAX M MX
pa3obueHus ¢ ucnonb3oBaHueM ruapodo6HBIX OYpOBbIX M TaMIOHAXHBIX
pactBopoB. C Lenblo CHUKEHUA 0OBOJHEHHOCTH NPOAYKUHH B CKBaXKHHAX NpH
BCKPBITHH NPOAYKTHBHBIX IIACTOB B BONOHE(TAHBIX 30HAX H COXPAHEHHS HX
€CTECTBEHHBIX KOJUIEKTOPCKHX CBOMCTB HEOOXOOMMO NPOBECTH KOMILIEKC
MEpONPHATHH [0 CENEKTUBHOH H30MAUMHM BOJONPOHHMUAEMBIX MPOIMIACTKOB.
IIpn 3TOM NpPOBOAMMEIE MEPONPHATHA AO/DKHBI COOTBETCTBOBAThH CJICAYIOUIUM
TpeboBaHMAM: - npouecc yriny6GneHHs CKBaXHH NOJDKEH COBMEWIATHCH C
MPOLIECCOM YIPaBIAEMOro BO3AEHCTBUA HA NPUCTBOJILHYIO 30HY NPOHHLAEMbIX
1acTOB; - (GOPMHUPYEMbIH B NPUCTBONBHOM 30HE 3aLUMTHBLIA 3KpaH JOMKEH B
npouecce CTPOMTENCTBA  CKBAXHH CHWXaTb  WIH HCKIII0YaTh
(NIOUIONPOHMUAEMOCTh MIACTA; - CO3AABAEMBbIA 3aLMTHBIA JKPaH AOJDKEH
MaKCHMAIBHO COXPaHATh M CHOCOOCTBOBaTh BOCCTAHOBJIICHHIO €CTECTBEHHBIX
(HABTPAaLIMOHHO-EMKOCTHBIX CBOWCTB TpH3a00iiHOH 30HBI NPOXYKTHBHOIO
KOJUIEKTOpA.

Texnonorus MEPBHYHOrO BCKPBITHSA NPOAYKTHBHOMH TOJILUH
BOJOHE(DTAHBIX 30H NpelycMaTpHBaeT MpUMeHEeHHe OypoBoro pacTeopa ¢
MaKCHMQIBHBIM COIEpXaHHEM B TBepaoH ¢a3e KHCIO0TOPAaCTBOPHMBIX
komno3uuuii. [na oToif uenu paspaboraHa peuentypa MajlOrIMHMCTOrO
kapGonatHoro GypoBoro pacrBopa ¢ ruapogobHor nobasko MK «Ksapu»
nnotHocTbio 1060-1350 kr/M® ¢ conepaHueM KHMCIOTOPaCTBOPMMO# TBEPAOI
dasel ot 16 no 90%. Ilpu nepsBHYHOM BCKPBITHH MNPOAYKTHBHOH TOJLIK
BOAOHE(TAHBIX 30H Ha CTEHKaX CKBaXHMHbI HANMpPOTHB MPOHHLAEMBIX
WHTEPBANOB U OKOJIOCTBOJIbLHOM 30HBI POPMHPYETCA KOJIbMATaLMOHHBIH CIIOH 13
TBepaoi ¢a3el OypoBOro pacTBOpa M HANEXHO H3OJMPYET BOAO- M
HedTeHachlEHHble HHTEpBalbl. KoibMaTaLMOHHBIA CNOH, conepxawmui B
cBoeM cocTase ruapodobuyro nobasky MK]L «Ksapu» 1 10 90% kapboHaTHbix

¢dpakumii, He NOJBEPraeTcs KOAryJIAUMOHHOMY DPa3pyLUCHHIO NOX NEHCTBMEM
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BbICOKOMMHEPAJIM30BAHHbIX  IJIACTOBBIX  BOA  XJIOPKAIbLMEBOIO  THIIA.
KonbMaTaunoHHbli ciioH, chOpMHpOBaHHBIH B MHTEpBAalE Hedrecoaepxallux
nopoJ, JIerko pa3pyLiaeTcs Ha CTafMH OCBOCHUS MPH NPOMbIBKE 32605 CONAHON
kucnotoi. [locne ymanenus kapbonatHoi ¢pakuun u3 HedTecomepxaLIero
HHTEpBaJa IUIACTa QHILTPALHOHHO-EMKOCTHBIE CBOMCTBA COXPAHAIOTCA Ha 75-
90%.

JUis  peanu3auuu TexHonorud (opMUpoBaHUA rUApPOPOOHM30BAHHOrO
3alIMTHOIO  9KpaHa B [POMBICIOBbIX  YCIOBMAX  [IPUIOTAaBIMBAIOT
MOJIMMEPMENOBYIO CYCHEH3HMI0 B  KOJIHYECTBE 5-6M°. Tlocne BCKPBITHS
NPOAYKTHBHOro miaacta OypeHueM Ho KOJNOHHe OypHIBHBIX TpYO 3aKayuMBalOT
NOJINMEPMEJIOBYIO CYCNIEH3HIO B MHTEPBAI MPOAYKTUBHON TOJLIM H TPOU3BOASAT
¢dbopmMupoBanne nonuMepkapOoHaTHOH KOpKH nyTeM BO3BPaTHO-
NOCTYMNAaTENbHOIO U BPAlLATENbHOrO ABUXXEHHA KOJNOHHBI OypHnbHLIX Tpy6 6e3
uupkynauud OypoBoro pactBopa. [lns NonyuyeHHWs HAAEKHOrO 3aUIMTHOrO
9KpaHa B MHTEpBaje BOJAOHEQTAHLIX 30H NPOBOAAT 5-10 LMKIOB BO3BpPaTHO-
NOCTYNAaTeAbHOIO ¥ BPALLATEIbHOTO ABMXKEHUA KOJIOHHK! OYpUIIbHBIX TPYO.

CodopmupoBanHbIi 3alMTHBIA 3KpaH cocToMT Ha 90% u3 kapboHara,
CHMXKAeT BOAOMPOHMLIAEMOCTL BCKPBLITOrO MHTepBana, obecrneunBas Mpu 3TOM
BOCCTAHOBJICHHE (PUIBTPALIMOHHO-EMKOCTHBIX CBOWCTB NpH3a00iiHOH 30HBI
He(TAHOrO KO/LIEKTOPA NPH JajibHEHLIEM OCBOEHUN CKBAXHHBI.

Hapsay ¢ BblllenepeyMCIECHHBIM, NpPOBEACHHLIE  MEPONPUATHUS
€nocobCTBYIOT co3aanHI0 60jiee NPOYHOro M TEPMETUYHOTO CTBOJIA CKBAXKUHBI,
BBIEPXKHBAIOWEr0 6onee BBLICOKME ACNPECCMH W DPENPECCHH, YTO SABIAETCA
OIHUM u3 rJIaBHBIX ycnoswuit KauyeCTBEHHOI 0O pa3obiueHus
¢dnonaoHaCHIEHHBIX M1acToB. [lpuueM npeanaraemslii KOMILUIEKC COCTaBOB
Ajd NEPBUYHOrO BCKPBITHA, CO3AaHMA 3alMTHOTO 3KpaHa M pa3o0LIeHHs
NPOHMLAEMbIX [JIACTOB B WHTEPBAJIE NPOAYKTHBHBIX OTIOXEHHH COAEPXKHUT B
CBOEM COCTaB¢ C€AMHbIA, OOBCAMHAIOWMI HMX COCTaBHOH DJJIEMEHT —

menkoaucnepcHuld ruapodobHbiid peareHt MKJl «KBAPL» uTo CcHuxXaeT
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BOJONMPOHHLAEMOCTh W MOBBILIAET  repMETHYHOCTL  obpasyrowmenics
B3aMMOCBA3aHHOK  CHCTeMBl  Kpend  «(QHIbTpaUHOHHas  Kopka -
KOJIbMaTaUHOHHBIA 3KPaH - TAMIIOHAXHbIA KaMEHb».

Texunonorus NEPBHYHOIO  BCKPBITHA  NPORYKTHBHOH  TOJILKM
BOAOHE(DTAHBIX 30H, MNPENYCMAaTPUBAIOLIAA NPUMECHEHHE MAaOTJIMHUCTOrO
pacTBOpa, yTsKeJleHHoro kapbonatamu u 06paboOTaHHOrO Yri€eBOAOPOAHBIM
pactsopom MK]l «Ksapu», no3sosaser npu coXpaHeHHH (HUIBTPALMOHHO-
€MKOCTHBIX CBOWMCTB INPOAYKTHBHOIO I[UIaCTa M CENEKTMBHOW HM30JIAUMH
BOJOHACBILEHHBIX MPOIUIACTKOB YIYYIIXTh TaKXKe M Nokasaread Oypenus
ckBaxxuH. [Ipurorosnenre OGypoBoro pacrsopa OCYILECTBIAJIOCH HA YdacTKax
LEHTPAIM30BaHHOIO NPUroTOBIEHUsT OypoBoro pactBopa npeanpustis OO0
"TarHe(Th-A3HakaeBckOypHedTh" no o6LuenpuHATOMH TEXHOJ0THH
cnenyomero cocrasa (% Macc/o6beM): rnuHa — 8; coma — 0,3; KMI] (Celpol R)
—0,05; nonomut — 11; Boma — octansHoe.

O6paboTKy NOIy4EeHHOTO pacTBOpPa YIieBoAOpoaHO# cycnensueii MK]]
«Ksapu» B konuyectse 8-10% ot o6bemMa pacTBOpa NPOBOAKMIH B YCIOBHAX
6ypoBoii ¢ McnoNb30BaHHEM LiEMEHTHPOBOUYHOrO arperata LIA-320. B emxocTH
11A-320 rotosunace cycnenszns MKl «Ksapu» HedTs 1 [1AB (HeoHON)
cocrasa (Macc/06bemM): HepTb — 99,6-99,5; MK]L «KBapuy — 0,02; HeoHOM —
0,02-0,03.

BBoa nonyuyenHo# cycnen3uu B OypoBoil pacTBOp OCYMIECTBIISICA Yepes3
mauudonba OypoBOil YCTaHOBKM MpH UMPKYJISLIMM PacTBOpa A0 MNOJHOM
o6paboTku pacTBOpa.

PacTBOp DNpPHMEHANCA 0PH BCKPHITHM MPOLYKTHBHBIX IUIaCTOB B
OCHOBHOM TEPPHUIE€HHBEIX OTJIOXEHHH CPENHEro M BepxHero neBoHa. bypenue
OCYLIECTBJISJIOCH POTOPHEIM COCOGOM, NPH 3TOM cpenHHit MHTepBasl GypeHus
cocraBun 1760-1890 m.

B npouecce 6ypeHus CKBaXHMH OCYIMIECTBIIANCA KOHTPOJb 332 KaUECTBOM

pacTBopa nyrem otbopa mnpo6 M 3amepa noKa3aTeN€d CTPYKTYpHO-



24

MEXaHUYECKHX CBOMCTB.

AHanu3 pe3ynbTaTOB NPOMBILIIEHHBIX MCNBITaHWH OGypoBoro pactsopa
Opy  BCKPLITHM NPOAYKTHBHBIX IUIACTOB [POBOAWICA NYTEM CpPaBHEHHMSA
nokasatened OypeHMs HOBBIX CKBaXHH C 6a30BbIM BapHaHTOM, T.€.
CKBaXXMHaMH, NPOOYPEHHBIMHM B MCHTHYHBIX TOPHO-I€O0JJOrHYECKHX YCIOBHUAX.

B pesynbrate aHanu3a ObUI0  YCTAaHOBIEHO, YTO IPHMEHEHHE
paspaboTaHHO# peuenTtypsl 6ypoBOro pacTBopa o6ecne4uBact:

- NOBbILUEHHE CpeAHeil MexaHHYeCKoH ckopocTH Gypenus Ha 30%,
- CHHXEHHE pacxopa nonot Ha 31%;
- yMeHblUEHHE pacxoja pacTsopa Ha 34%.

CyliecTBEHHOMY  YCOBEPIUCHCTBOBAHMIO MOJABEPrHYTa  TEXHONOTHs
NEPBUYHOrO BCKPBITHA NPOAYKTHBHAIX IU1aCTOB C NpUMeHerHeM ruapodoGHoro
marepuana MKJ| «Ksapu» nns cHuxeHHs OOBOIAHEHHOCTH J0ObIBarouleH
NPOAYKUMHK.

Hcxoas U3 cyuiecTByOLMHX IPEACTABIEHUH H B COOTBETCTBUH C TEOpHEH
GuIbTpaUMY KUIAKOCTEH B NOPUCTBIX Cpefax, OTHOCHMTENbHbIE (ha30BbIe
NPOHHKLIAEMOCTH MOIYT W3MEHAThLCA B npeacnax ot 0 no 1.

OueBHaHO, 1A KOJ/UIEKTOPOB C MPOHMLAeMoCTbio MeHee 0,3 MKM?,
obpabotannbix 1,0 macc.% cycnensueli Matepuana MKJl «Kapu» Oyner
NPOMCXOANTb YBenuueHUe Aeb6UTOB HePTH C ONHOBPEMEHHBIM CHHIKCHHEM
00BOIHEHHOCTH.

B untepsane nposuuaemocteii or 0,3 g0 4,0 MM’ cycnensus MKJI
«Ksapu» Oyner cHuxatb 0OBOAHEHHOCTb MPOAYKLUHMH MPH OXHOBPEMEHHOM
HE3HAYMTENILHOM CHH)KEHHH NeOUTOB KMIAKOCTH.

JIns KOEKTOPOB C MNpOHMUACMOCTHIO Bhilic 4 MKM® NPUMEHEHHME
cycnenzuu MKJl «KBapu» ¢ TakMMH KOHLUEHTpaUusMH B J00bIBarOLIMX
CKBaXXHHaX Helenecoobpa3Ho, T.K. B 3TOM Cllyyac NpeBaldpyeT QHUIbTpaLUs
BOBI.

Bcero 6nuo obpaGorano 65 no0bIBalOLIMX CKBaXHH. JlaHHbE MO
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obpaborke 100bIBAIOIHX CKBaXXHH, NpOBEEHHBIX B HI oy
“AsHakaeBckHe(Th” npuBeneHs! B Tabnuue 2.
Tabnuua 2.

IlpoMbicioBble AaHHBIE MO R0OBIBAOLIMM CKBaXMHaM, 06paboTanubix MK]L

«KBAPILI»
Pexxum no obpabotku Pexxum nocne ob6pabotku
MouwHocTs Sakasaro miacra riacra
nepdop. FUGIRIGED nebut Hedty, |o6BonHeH.|  nebut 06BOMIHEH.,
I1aCTOB, M ’ T/cyT y HedTH, %
“ % T/CyT

3,6 50 1,3 87,9 9,8 54,8
14 5 31 | 937 0 87,3
L0 5 p ¥ 850 | 61 83,3
I R T 24 | 866 5,0 84,5
48 5 37 | 129 | 82 7,9
- 10 1,2 | 311 | 20 16,8
62 10 31 | WT | 4R 524
24 12 5,7 484 7,9 41,1
B 6 1,3 898 | 31 75,3
20 10 2.3 122 . 120 8,6
50 5 6,2 118 11,9 16,4
55 5 1,7 | 826 35,0 493
-85 8 1,7 96,7 | 35 91,6
= g - 15 T o 155
3,1 14 0,8 83,7 3,0 77,7
40 6 21 64,8 7,0 36,6
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1,0 5 0,8 13,2 4,1 6,5
55 10 13 795 | 48 76,4
e S ol e s
45 10 2,3 708 | 7.3 79,2
7,0 6 1,1 72,1 2,4 50,6
a1l 5 0,9 0 4,1 6,7
45 5 1,5 928 | 45 89,6
65 12 09 | 817 8,4 76,2
4,0 6 33 | 613 | 59 75,9
70 6 49 61 13,1 6,1
18 5 2,3 132 | 37 17,0
B 8 28 [ 387 ) 5.8
34 6 6,2 133 | 107 6,7
20 10 0,8 978 | 43 | 970
1,0 5 1,2 122 | 30 38,7

ITo pesynbTaTam paboT caesaHbl CAEAYIOLHE BbIBOJbL:

1) paboThl npoBeneHbl Ha HepeHTabeabHOM (DOHE CKBAXHMH CO CPEHUM
neburom ao obpaborku 2,2 T/cyTku, npu obBoaHeHHOCTH Gonee 86%; 2) nociae
00paboTky cpeanui npupoct Robbiuu HedTH yBennuuiacs Gonee, yeM B 2 pasa
H cocTaBus B cpeaHeM 4,7 T/CYTKH, YTO COMOCTaBUMO CO CPEAHMM AeOGHTOM
CKkBaXUH POMALUKMHCKOIO MECTOPOXICHHA; 3) YCHEWIHOCTb MPOBEAEHHBIX
pabot coctaBuna 81%, Npu 3TOM K HEyCNELIHbIM OTHECEHbl TE CKBAXHHBI, MO
KOTOPBIM NONy4YeH npupocT n06biuu Hedru Mexee 0,5 T/cyTku; 4) npu pacxoae
10 xr pearenta MK]l «KBapu» Ha 1 ckBakuHy OxujaeMas OOMNONHHMTENbHAS
no6siua HedT Ha oaHy 006paboTky cocTaBuT He MeHee 1.000 ToHH, T.e. Ha 1 kr
marepuana MKJl «Kapu» - 100.000 ToH HedTH; 5) Ge3ycnemHbIMH OKa3anuch
06paboTky Ha cxBaXuHax ¢ 06soaHeHOCThIO Gonee 97%. M3 10 oGpaboranHbIX

CKBAOXXHH ycnemuoﬁ OKa3anaCb TOJBKO OAHa, 6) AOCTHIHYTOE€ BpEMs
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COXPaHEHHUs JOMOIHUTENbHOM n06biun HedTH mocine o6paboTku MaTepHaioM
MKJ «Keapu» coctaBaser okono 30 Mecsues.

TexHONMOrus 3aKaHYMBaHMA CKBRXXHH C KOMOMHUPOBAHHOH KOHCTpYKUMEH
32608 npouula TNPOMBICTAOBLIE MCMOBITaHWA B CcKBaxuHax 210, 212, 213
YekaHcKoro MECTOPOXICHHS. CpaBuuTenLHas TEXHOIOTHYeCcKast
3¢bdeKTUBHOCTb CBUAETENLCTBYET 00 yBenHueHHM NOOBIBHBIX IOKa3aTesnei
OMBITHBIX CKBAXHH 10 cpaBHEHHIO ¢ 6a3oBeiMH. Heob6xomuMo OTMETHTH, 4TO
6a30BrIe CKBaXKMHBI PaboTAlOT NpH AeNpeccHAX Bhile onTuMansHOH (6 MIla),
4TO BiEYeT 33 co60i G0 HEO6XOAMMOCTh CHUYKEHHA NETPECCHH, A 3TO CHU3UT
noOBIBHBIE MOKa3aTend CKBaXuH, JmMbO cnelyeT OXHAATb MpOpbIBA
MONOIIBEHHOH BOJbI K CTBONY CKBaXXMHBI H ObICTpoe OOBOAHEHHMS NMPOAYKUHH.
B orauume oT 3TOro, onmbiTHLIE CKBaXHHBI paGoTaioT B Oonee wansmux
PEeXMMAX M MMEIT pe3epB MOBblIeHWS npoayktuBHoctH. [lpn 3ToM

nornonHuTenasHas nobsrya Hedty (Tabn. 3.) coctaBut

Tabnuua 3
HononuutensHas no6siya HedTH
NeNe ckBaxuH AQ*, t/cyT Bpewms pabotsl, cyT Hon. no6biua, T
210 4,80 186 864
212 5,88 201 1182
213 5,27 183 964
Hroro 3010

[Mpumeuanne. *AQ — pasHHLA MEXAy NpPHBEACHHbIMH NeOMTaMH OMBITHBIX H
6a30BbIX CKBaXHH

Takum oOpasom, 3axkaHuuMBaHHe HehTenOOBIBAIOLIMX  CKBAXHMH

OTKpHITBIM  3a00€M, TMIPOAHHAMHYECKM COBEPIUEHHBIM MO XapaKTepy

BCKPBITHS NPOLYKTHBHBIX FOPH30HTOB, B COYETAHHHU C PE3yNbTaTOM OMBITHO-

[POMBILLIEHHBIX MCIBITAHUA M MOKA3aTENAMH 3KCIUTyaTalMy CKBaxuH 210,
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212, 213 Yekanckoro Mectopoxzenus (TarapcraH) ¢ KOMOHHMPOBaHHOM
KOHCTpYKUHeH 3a00s obecneuuBaeT AOMNOIHHMTENbHYIO 100b14y 3010 TOHH

HedTH.

OCHOBHBIE BblBO/Jbl H PEKOMEHJALMH

1. YkopenuBluascs NpaKTHKa nepBHUYHOro BCKDBITHA
GNIOMAOHACHILIEHHbIX [UIACTOB  MHOTOMIACTOBBIX 3anexed 06e3 yuera ux
B3aUMOBNHAHNSA, TEPMOOAPHUECKOrO COCTOAHMA M 3aYaCTYK) HECOBMECTHMBIX
YCNOBHH BCKPHITUA TpeOyeT NepecMOTpa M 3HAYMTENbHBIX W3MEHEHHH. B 3THX
YCJIOBUAX HEOOXOAMMbI TEXHONOrMM nNO3TanHoro (opMHMpoBaHHi (uUIbTPa
CKB2)XXWHbI, KaK MNpPaBUIO, CNOCOOOM  «OTKpBIThIK 3ab0H» C BpEMEHHOM
(HeTAHOM NNacT) UM JOJIrOBPEMEHHOH (BOJOHACKILICHHBIN 111aCT) H30IALHMEH
[UIACTA [IPK €ro NEpBHYHOM BCKPITHH.

1.1 Paspaborana koHuenuus ¢opMupoBaHHA (GHMIBTPa CKBaXMHBI NPH
NEepPBUYHOM BCKPBITHH MACTOB M KPEIUIEHHH CKBAXHHBI.

1.2. YcoBeplICHCTBOBaHbI OCHOBHbIE TpeGOBaHMs, MNpeabABIIEMblE K
MmerozaM (OPMHPOBaHHA KOHCTPykuuM 3a00s M ¢unbTpa, obecneyuparolue
repMETHYHOCTb 3aKOJIOHHOTO [IPOCTPAHCTBA M HATHETATEIbHbIX CKBAXKUH

2. Pa3paGoTaHa TEXHOIOTHA W30JIALMM HENPOAYKTHBHBIX NPECHOBOAHKIX
TOPH30HTOB C LIE/bi0 00ecneuyeH s OXpaHbl BEPXHHUX [TMTHEBLIX BOJ.

3. YcoBepiueHCTBOBaHa TEXHOJIOTHA OrpPaHHYEHMs IUIACTOBOH BOILI B
n00bIBaGMOM  NPOAYKUMH  JKCIUTyaTalMOHHBIX  CKBRXHH IPHMEHEHHEM
cneuuanbHeIX ruapodobusupyrommux n06aBok Ha OCHOBE
KPEMHMHOPraHMYECKMX  COEAMHEHWH, MNo3BonMBWAA B 00paboTaHHbIX
CKBa)XXHHAX CHH3MTb cojiepxkaHne Boanl Ha 20-25%.

4. PaspaGotaHa TexHosorus ruapogo6usauuy NOpoBOro NpoCTPaHCTBA
TAMNOHAXHOTO KAMHA KPEMHHHOPraHH4eCKUMH COEAMHEHUAMH (BBOAHMMBIMH B
BOMY 3aTBOpPEHMA), MO3BONMBLUAA CHU3WUTbL BOJOMNEPETOKU IO 3aKOJOHHOMY

MPOCTPAHCTBY IlOﬁblBalOLlll/lX H HarHETaTClibHbIX CKBAXKHH.
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