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ABSTRACT 

 

Most of oil fields are onstream in Azerbaijan. In order to keep oil 

production in these fields at current level it is essential to ensure isolation 

of formation waters and bottomhole stability. 

Different types of materials are used for isolation purposes. They 

have pecularities as poor penetration, poor adjustable rheology, high re-

sistance and short-term effects. 

To satisfy above mentioned factors this thesis work is actual for for-

mulization and application of new isolating composition. 

The aim is to work out and operate new system for enhancing oil 

production and technological operations. 

First, a thorough analyse of the existing systems for identifying ef-

fectiveness of enhancing method of current oil production and well water 

inlet limitation is presented. Herein, non-toxical composition forming more 

effective gel that allows to broaden application field due to diminishing of 

composition density has been worked out. 

Thus grouting composition of high stability has been produced by 

adding SiO2 and TiO2 nano particles to portland cement. During hardening 

period cement hardening rates were accordingly 35.71% and 37.14%, with 

further increase in 18 and 20 %. 

Regressive analysis method has been used to predict cement stone 

strength and to define mathematical relation between results. 

Furthermore mathematical solution for EOR ranking based on fuzzy 

logic, calculus of probability and Bayesian mechanism has been suggested. 

Nanofluid has been produced by mixing 150 nm nanoparticle of non-

ferrous metal with water based solution of surfactant. For deep penetration 

nanogel system has been worked out. Increase in resistance readings of 

polymer gel with adding of nanoparticles comprised 56% and 91,3% in first 

and 10th weeks accordingly.  
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OIJl.QAjl XAP AKTEPHCTHKA P Al>OTLI 
AKryaJILHOCTL ~MLI. B ttaCTOJm:i;ee BpeM» 6oJibIDHHCTBO MeCTO­

po>K)J.emrn cyurn H PM MopcKHX Mecmpo>K,l1,eHHH A3ep6ali.!DKatta Haxo­

,z:vrTc» Ha rroJ;::t;Heii cTa,n:HH pa3pa6onrn. B CBRJH c 3THM JHa•urreJibHO 

YMem.rnaeTc» Me)l(JleMOHTHbIH rrepHo,n: 3KcIIJiyaTa1.urn CKBIDKHH H yBeJIH­

•mBaeTc» o6BO,n:HeHHOCTb H3BJieKaeMOH rrpo.n:yKQHH . 

.lJ:oMHHHp)'IOW:HM MeTO.ll:OM pa3pa6oTKH Hecpum.1x Mecmpo>K,l1,eHHH 

A3ep6aH,z:oicaHa ocTaeTc» JaBo;::t;HeHHe, KOTopoe o6ecrreqHBaeT JHaqHTeJib­

Hoe IIOBblilleHHe HecpTeOT,n:aqH rrpO.n:yKTHBHbIX IIJiaCTOB. 0.n;HaKO CJie,n:yeT 

yqHTbIBaTb xapaKTepHoe )'BeJIHqeHHe o6BO;::t;HeHHOCTH rrpO.n:yKQHH rrpH HC­

UOJih30BaHHH ,n:aHHOro MeTO,n:a. 3a,n:aqa orpaHH'IeHffjJ rrpHTOKa H H30JUll(HH 

BO.LI:, a T3.K )J{e coxpaHeHffjJ ypOBHjJ 6aJOBOH .n:o6wrn HecpTH Ha MeCTopo:>K­

,n:eIDUIX, HaxOMW:HXCR Ha 1103,n:Heii CTa,n:HH pa3pa6onrn rrpHo6peTaeT nep­

BOCTerreHHOe 3HaqeHHe. 

OrpaHHqeHHe rrpHToKa H HJOJijJQHH so.n: Herrocpe,n:CTBeHHo csuatto c 

BOIIpOCaMH peryJIHpOBaHffjJ HX rrpo,n:BH)J{eHHR rrpH 3KCIIJIYaT3.QHH 3aJie)J{H, 

HHTeHcHcpHI<aQHH .n:o6bJqff HecpTH H raJa, y.rryqmeHffjJ repMeTH3aQHH CICBa­

:>KHHhl H HJQJijJQHff IIJiaCTOB, a TaK:>Ke rrpe,n:OTBpameHHR BHe.n:peHHR B rrpo­

.n:yKTHBH)'IO TOJimy IIOCTOpOHHHX HanOpHbIX BO,n:. 

OcHOBHbIMH He,n:oCTaTKaMH 6oJibIDHHCTBa HJOJljJI.(HOHHb!X cocTaBOB 

»BAAeTc» HX HHJKM rrpoHHKaK>ma» cnoco6HOCTb, rpy,n:Ho pery.11Hpyel\ra:e 

peoJiorH'IeCKHe csoii:cTBa, HeBbICOKM yCToifqHBoCTb B IIJiaCTOBbIX ycJIOBH­

u, BO,n:OH30JIHp)'IOW:M crroco6HOCTh, TOKCHqHQCTb, BbICOKM CTOHMOCTb, 

He .ll:OCT3.TO'IBaR ycTOHqffBOCTb B ycJIOBHRX 3KCIIJIYaTaQHH, He rrpo,n:OJI)J{H­

TeJibHOCTb IIOJiyqaeMbIX 34J4JeKTOB H T.,n:. B CBR3H c 3THM B03HHKaeT Heo6-

xo,n:HMOCTb B pa3pa60TKe HOBbIX H30JijJQHOHHhIX KOMII03HQHH, 06m1.n:a10-

W:HX BbICOKoii rrpoHHKaK>meii crroco6HOCTbJO H co3,n:a10ru:HX 6oJiee ycmii:­

qffBbrn Herrpomu:i;aeMbIH H30AAQHOHHhIH 3KpaH, o6Jia,n:aJOnzyi:H BbICOKOH 

ycTOiRHBOCThIO B BttyTPHII.JiaCTOBbIX ycJIOBHRX H o6ecrreqffBaIOIQuH 

Ha,n:e:IKH)'IO repMeTH3aQHIO BffYTPHCKBaJKHHHOro o6opy,n:oBaHHR. 

Il,e.JIL pafiOTLI pa3pa6oTICa H rrpHMeHeHHe HaHOCHCTeM 1{.JUI HHTeHCH­

¢m<aQHH .n:o6bJqH He4Jm 11 TeXHoJiornqecKHX onepaQHii: B CKBIDKHHax 

OcuoeuL1e 33Jl&'IH acCJJeJJ,oeauHJI 
PaJpa6oTKa: 

- reneBblX H neHHbIX HaHOCHCTeM .n:rut npose,n:eHHR TeXHOJIOrH'ie­

CKHX orrepaQHH B CKB3.JKHHax; 

-Ta.MIIOHIDICHOro COC'raBa c HaHO,n:o6aaKa.MH, IlOBblilleHHOH rrpoqttOCTH 

1{.JUI TeXHOJIOIWiecKHX orrepa.I.J;Hii B cKBIDKH.HaX; 
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- HaHOCHCTeM AJijl HHTeHCHlpHKaI(HH .n:ofo.1<rn He4JTH; 

- cnoco6a e1>16opa HaH6orree 34>4>eKTHBHoro Mcro.n:a )'BeJIHqeHH11 

He«t>TeoT,n:a'!H. 

MeTO.Z:.LI pemeBBH nocTaBJieHHLIX 1ai.aq 

IIocrnerreHHbie 33,ll;aqff perna.JIHcb nyreM npHMeHeHHR Mcro,n:oB Ma­

TeMaTffqeCKOH CTaTHCTHKH, 3KCnepHMeHT3.llbHhIX H IlpOMblCJIOBblX HCCJie­

.n:oeaHHH. 

HayqeaH HOBHJea 

- npe.n:rro)l(eHb1 HOBLie MHoroQerree1>1e rerreo6pa3YJOl.l.UfH, neHoo6-

pa3YJOIQHH H TaMilOHIDKHble HaHOCOCTaBhl IlOBLillleHHOH npoqHOCTH ,n:rrg 

npoee,n:eHH11 TeXHorrorffqeCKHX onepa~H: e cKeaxmuax; 

- pa3pa60TaH HOBhIH aBTOMaTH3HpOB3HHbrU no.n:xo.n: K Bbl6opy Me­

TO)lOB )'BeJIHqeHH!I He4JreoT,n:aqff (MYH) IIJiacTOB Ha OCHOBe Heqencoif: 

JIOrHKH H 6aH:ecoBCKHX MexaHH3MOB BbIBO,n:a; 

- npe.n:rroilCeH HOBhIH HaHorerreBLIH COCTaB H HaHo«t>moH.n; ,n:rrg HH-

TeHcH4>HKaQHH .n:o6LI'iH He4>TH. 

3am.um.aeMLle DOJIOlKCHHH 

Ha Ja~ BbIHOCJITCR crre.zzyrol.l.Ufe norro)KeHH!I H pe3yJibTaTu1: 

- pe1yJibTilTbl 3KCilepHMeHTaJibHbIX H npoMLICJIOBbIX HCCJie.n;oeamrn no 

003,D;amno HOBbIX re11eBhIX, neHHbIX H Ta.MIIOHIDKHhIX HaHOCHCTeM .D;JI1I TeXHO­

JIOIWlecKHX onepan;HH B CKBIDICHHax; 

- pe3yJILTaThI 3KcnepHMeHTaJihHhIX HCCJie,D;OBaHHH no C03,D;aHHIO 

Hosoro uauorerreeoro cocTaea H HaHo4JmoH,n:a ,n:rrg HHTeHcH«i>HKaQHH .n:o-

6LI'iH He«i>TH; 

- HOBhIH aBTOMaTH3HpOBaHHLIH no.n;xo.n; K BLI6opy MeTO.D;OB )'BeJIH­

qeHHJI He<tneoT,n.aqH (MYH) nrraCTOB Ha OCHOBe HeqeTKOH JIOrHKH H 6aiie­

COBCKHX MexaHH3MOB BhIBO,D;a. 

IlpaKTH'leCK3H 3H311HMOCTL pe1yJILT8TOB pa6oTLI 

Pa.Jpa60TaHHL1ii MHOroQerreeoH: rerreo6pa3YJOIQHH COCTaB 3aIQHIQeH 

naTeHTOM PoccHHCKOH <l>e.n;epaQHH N!! 2547528, 2015. 
Pa3pa60TaHHL1ii neuoo6pa3YJOl.l.UfH cocTae KOMIUleKcttoro .r1eif:cTBHR 

3aIQHIQeH naTeHTOM PoccHif:cKoii <l>e.r1epawrn N!! 2531708, 2014 
Pa3pa60TaHHL1ii TaMUOHIDKHhm cocTae nOBblllleHHoif: npoquocTu c 

.n:o6asKoif: uauo-Si02 ycneurno eue.r1peu npu KpenrreHHH npma6oH:ttoH: 30-

HbI Ha 7 CKBIDKHHax Mecropo)K)J;eHHH <<l-le4JTJnn.1e KaMHH» H «f pR3eBa!I 

conKa». B pe1yrrbTaTe BHe.n;peHH!I .r1onoJIHHTeJILHO .r106hITO 2922 T. He<l>TH, 

o6eo.n;HelillOCTb npo,eyKQHH B cpe.n;ueM CHH3HJI3Cb Ha 33%, a Me~eMOHT­

HhIH nepHO.D; B cpe.n;HeM COCTaBHJI 148 .n;ueH:. YKa3aHHbm COCTaB 61.IJI TaK-
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)Ke BHe,llpeH ,llJUI BOCCTilHOBJiemu1 repMeTWIHOCTH 3KCUJJ)'aTfill,HOHHOH KO­
JlOHHbl cKBIDKHHbI N!! 1852 HrW HM. AMnpoea. B pe3yJibTaTe H3,lle)l{fforo 
nepeKpbITIUI .ue<f>eKTHOro yqacTKa 3Kcn.rryaTallHOHHOH KOJIOHHbl Hcm.rrye­
MWI CKBIDKHHa 6ecnepe6oHHO pa6oTaeT B Te'"leHHH 3-x JleT. 

Pa3pa6oTaHHbIH TaMnOHR)l{ffbIH cocTae noe1.1meHHOH npo4HOCTH c 
.uo6aBKOH HaHo-Ti02 6blJI eue.upeH ,llJIJI yeeJIH'"leHHJI npO'"IHOCTH I.leMeHT­
Horo CTaKaHa, HaXO,llJlllleroCJI HIDKe HHTepeana 3ape3KH 60Koeoro CTBOJia H 
repMeTHIJHOCTH cnymeHHOro XBOCTOBHKa Ha CKBIDKHHe N!! 1369 IIT'W 
WM. Tan1eea. B pe3yn1.TaTe eue.upeHHJI npoee.ueua noJIHRJI repMeTJ.f3al.lHJI 
XBOCTOBHKa, 0 '"leM CBH,lleTeJibCTBYeT OTCYTCTBHe 80,llbl B .uo6bleaeMOH 
npO.ll)'KI.UfH, yeemNHJICJI Me)f(JleMOHTHbIH nepHO.ll pa6on.1 CKBIDKHHbl. 

Anpo6anea pa6oTbl 
MaTepnanbl J.{HccepTallWH ,n;oKJI3,llbIBa.JTHCb H o6c)'JK.lla.JTHCb ua: 

- XJT Me)K)zyffapO.llHaJI Ha)"IHO-npal{THqeCKaJI He<f>TeraJOBRJI KOH<f>e­
peHI.lJ.fJI, KHcnoeo.ucK, CeeKaeHJITIMraJ, 28 ceHTJ16pJ1 - 2 oKTJ16pJ1 20 I Sr. 

- The 2-nd International Conference on: Technological Opportunities 
in Oil and Gas Industry, 30-th September, 2015, Iran, Tehran, RIPI 

- PoccJ1HCKOH uelj>TeraJoeoii TeXHJl'leCKOH Konlj>epeHqHH JI BblCTae­
Ke SPE, 24-26 OKTJ16pJ1, 2016, MocKea, PoccHJI 

- E)l{ero,n;Hoii KacmracKoH TexHH11ecKoif Kou<f>epeHI.lHJI JI BblCTaeKe 
SPE, 12 - 14 HoJ16pJ1, 2016, Acrnua, KaJaxcrnH. 

IIy6JIHKanee 
rro MaTepJ1a'laM ,!J;HCCepTa.IUrn ony6JIHKOBaHO 16 TPY.llOB, H3 KOTOpbIX 7 

CTaTeH, 6 ,!J;OJ<JI3,llOB Ha KOH<f>epeHI.lHJIX, 1 Te3JIC ,!J;OKJI3,lla JI 2 nareHTa. 
CTpyKrypa e o6'beM pa60Tb1 
.[l;J1ccepTa1lJIOHHaJI pa6oTa COCTOHT Jl3 BBe,lleHH.11, YpeX rnae, CilHCKa 

mrrepaTypbI, eKJTIOqa.JOmero 200 HaJ1MeH0BaHHJ1 JI npHJio)l{eHHJI. Pa6oTa 
mrro)l{eHa Ha 150 CTpammax, co.n;ep)l(wr 32 rn6JIHI.{bl JI 24 pJ1cyttKa. 

KP ATKOE CO,I(EPJKAHHE P AJ>OTLI 
Bo eee.n;enee o6octtoeaHa aKryam.HOCTb J.{HCCetyraJ.U{OllliOH pa6o­

TbJ, clj>opM)'JIHpoeam.r l(eJib, ocHoBHble 33,llaqJ{ JI YKaJaHa ee npaKTWiecKRJI 
ueHHOCTh 

B nepeoii rJiaee J.{HccetyraUHJI .uaH rrHTeparypm.m o63op, B qacTHo­
CTJI npJ1Be,lleH aHaJIH3 31jllj>eKTHBHOCTH cym:eCTB}'K>W:HX MeTO,llOB HHTeH­
CJllj>JIKal(JIJI .uo61.11rn ue<f>m H cymecTB}'K>W:HX cJICTeM .llJ1JI orpanH'leHHJI 
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BO)J.OnpHTOKOB B CKBIDimuy. Ha OCHOBe npoee.11.eHHOro aHaJIU3a mnepary­

pbl UCTO'IIDIKU 80)1.onpHTOKa 6hUIU pa3)1.eJieHhl Ha )J.Be OCHOBHhie rpynnhI: 

1 rpynna - UCTO'IHHKU, CBJl3aHHhie c TeXHH'lecKHM COCTOJIHHeM 

CKBIDKUHhl U OKOJIO CKBIDKHHOH 30HOH. 

K HUM OTHOCJITCJI He repMeTH'IHOCTh KOJihUeeoro npocrpaHcrea 

BCJie)J.CTBUe HeKa'leCTBeHHOro ueMeHTHpoeaHIDI, HaJIU'IHe eepTHKaJihHblX 

TJ>CII(HH H3-3a OTCYTCTBJ.UI CJI.JJOIIIHOrO KOHTaKTa QeMeHTa C KOJIOHHOH H CO 

CTeHKaMH CKBIDKHHhl, He npaBHJihHhlH BhI6op cnoco6a 3aKa11HBaHHJI CKBa­

)l(HHhl, COJICOTJIO)l(eHUJI, Kopp03HJI o6Ca)J.HhlX H 3KCDJIYaTaUUOHHOH KO­

JIOHH, HapyrneHue pe3h60BhIX coe.11.uHemtH u JaKOJIOHHhie neperoKH TaK 

)KC CJJC)J.yeT ornecTH K 3TOH rpynne HCTO'IHHKOB eo.11.onpHToKa. 

2 rpynna - HCTO'IHHKH, CBJl3aHHblC c oco6eHHOCTJIMH ra.Jo-He<f>TJIHOH 

3aJie)l(H " npm:_\eCCOM pa3pa60TKH. 

K HHM ornocJITCJI no)J.'heM no.11.oIIIBeHHhIX eo.11. (rBK (raJOBO)J.JIHOH 

KOHTaKT), BHK (BO)J.OHe<f>TJIHOH KOHTa.ICT), o6pa30BaHHe Kouyca BO)J.bl) H 

)J.BH)l(CHHe KOHT)'pHhlX BO)J., HaJIH'rne BblCOKO npoHHuaeMoro KaHaJJa MC)l(­

AY HarHeTruoll(eH u .11.06hrBruoll(eH CKBIDKHHaMu, reononRecKHM crpoeHH­

eM JaJJe)l(H. OrpaJrn11emte eo.11.onpHToKoe 3a)J.aqa KoMnJieKCHaJI u ee ycnoe­

HO MO)l(HO pa3)J.CJIHTb Ha )J.Ba HanpaeneHHJI: 

1. TexHononrn, ttanpaeneHHb1e Ha npeeynpe)l()J.eHHe o6paJoeattHJI 

npe)l(JJ,eepeMeHHblX BO)J.OnpHTOKOB HJIH TaK Ha3hIBaeMbie npocpnnaKrnqe­

CKHe pa60Thl. 

)l;aHHbie TeXHOJIOrHH noµpa3)1.eJIJllOTCJI Ha XHMH'leCKHe H TCXHOJIO­

rH'leCKHe MeTO)J.hI: 

a) XUMU'leCKUe .'WemoObl - CBO)J.JITCJI K COOTBCTCTBHIO BbI6prurnoro 

TaMnOHIDKHoro pacTBopa )J.JUI yee.JIH<1eHHJ1 cQenneHHJI QeMeHTHoro KaMHJI 

c nopo.11.oH:, a Ta.IOKe npe.11.0TBpall(eHHe era 3arpJ13HeHHJI 6ypoebIM pacTBo­

poM c o6JI3aTe.JibHhlM HCTIOJlb30BaHHeM 6yQ>epHbIX COCTaBOB npH Kpenne­

HHH CKBIDKHH. 

6) TexnollOZU'lecKUe MemoObl - ce.sl3aHbI ttenocpe,D;cTBeHHO c npo­

ueccoM 6ypeHHJI " npoueccoM pa3pa60TKH CKBIDKHH. K HHM OTHOCJIT npe­

eynpe)l(JJ,eHHe iraeepttoo6paJoeaHHJI, ycrnHOBKY ueHrpHpYJOII(HX cpottapeH:, 

BhT6op OilTHMaJibHOH .r:1enpeccHH, COOTBeTCTBHe CKopocm BbITeCHeHHJI 

CKOpOCTH npoTIHTKH " BblpaBHHBaIDUI npo<f>HJIJI npneMHCTOCTH. 

2. Mero)J.bT, ttanpaBneHHbTe Ha JIHKBH)J.allHIO :u H30JIJlllHIO :ucTOl.fHH­

Koe o6eo;weHHJI. 

)l;aHHbie MeTO)J.bl MO)l(RO TaK)l(e pa3)J.enHTb Ha )J.Be rpynnbI: 
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a) Tex11.u'lecKUe MemoiJbz, OCHOBaHHbie Ha cnycKe ,n;onoJIHHTeJibttoro 

o6opy.D.OBaHIDI B CKBIDKHHy, a B qaCTHOCTH ,D.OIIOJIHHTeJibHOH 3KCIIJiyaTa­

a;HOHHOH KOJIOHHbl, ycTa.HOBKa rmppHpOBa.HHbIX, HJBJieKaeMbIX H IIOJIH­

MepHbIX IIJiaCTbipeii, HCilOJib30BaHHe .D.BYXIIaKepHbIX KOMilOHOBOK. 

6) 4>u3ww-XUMU'leCKUe MemoObl - npe,D.CTaBJIJIJOT co6oii ,D.OCTaToqHo 

60JibIIIOe HanpaBJieHHe, BKmoqasrnee B ce6.11 MHO>KeCTBO TeXHOJIOrHH H 

MeTOJJ.OB. B QeJioM HX paJ,D.eJUIJOT no npHHQHIJY ,D.eiicTBIDI npHMem1eMbIX 

MaTepHaJIOB Ha cewKmUBHbte u 11.eceJZeKmU6Hb1e. 

Hece!leKmUBHble .wemoObl HJOJIJl:UHH BOJJ.OIIpHTOKOB npuso;:urr K 

CHH>KeHmo IIpOIDIQaeMOCTH IIpO;zyKTHBHOro IIJiaCTa B He 3aBHCHMOCTH OT 

HaCbIID;aJOIQero ero <PJIJOH.D.a B peJyJibTaTe o6paJoBaHHJI HepaCTBopHMhlx 

oca,D.KOB HJIH HenpoHHQaeMoro 3KpaHa. 

Ce!leKmUBHble MemoiJbz HJOJIJlllHH BOJJ.OIIpHToKa HanpaBJieHHbI Ha 

CHH>KeHHH npoHHQaeMOCTH o6BOAHeHHbIX yqaCTKOB IlJiaCTa npH coxpaHe­

HHH IIpOHHQaeMOCTH He<PTeHaCbIII..(eHHbIX. 

,[{anee npHBe,D.eHhl Hau6011ee IIlHpOKO npHMeHJ1eMb1e .D.JIJI orpaHHqe­

HHJI BO,D.OIIpHTOKa MaTeplia.JibI. 

IIJHpoKo pacnpocTpaHetto 11cnoJibJOBaHHe QeMeHTHbIX pacTBopoB c 

paJJiffqHbIMH MO.D.H<iiHa;Hpyiom;HMH ,D.06aBKaMH H HanoJIHHTemIMH. 3<P<PeKT 

orpaHuqeHIDI BO)J;OIIpHTOKa ,n;ocnrraeTCJI Ja C'leT TaMIIOHHposaHHJI nyTeii 

IIpHTOKa 80,D.bl QeMeHTHhlM KaMHeM. IloMHMO HCIIOJib30BaHHJI pa31IH'IHbIX 

np11ca,D.OK O,D.HHM HJ HanpaBJieHHH JIBJUleTCJI yaen11qeID1e H30.IIJl:UHOHHbIX 

CBOHCTB TaMIIoHa>KHoro pacTBOpa II}'l'eM yaeJIH'leHHJI TOHKOCTH IlOMOJia H 

KOffTPOJUI paJMepa pacnpe,D.eJieHHJI qacTHQ QeMemttoro nopoIIIKa. 

0,D.HRKO 3aqacTyio HCIIOJib30BaHHe CTaH,D.apnn.IX QeMeHTHbIX pac­

TBOpOB ~ orpaHH'leHIDI npHTOKR BOJJ.bl He MO>KeT 6hlTb 34'<PeKTHBHbIM 

BCJie,D.CTBHe: 

-HH3KOH q,HJibTpyeMOCTH H HeB03MOiKHOCTH npoHHKHOBeHHJI B 

IIJIRCT Ha JJ.OCTRTO'IHYJO rny6Htty (,D.HcnepCHOCTH); 

- BbICOKOH IIJIOTHOCTH, 'ITO MO>KeT Bbl3BRTb nornoID;eHHe H rlfAJ>O­

pa3pbIB IIJiacTR; 

-BbICOKOH q,H.JlbTpOOTAa'll:I (yxy,lJ.llleHHe IIO)J.BH>KHOCTH paCTBOpa, 

KOJihMRTaQHH npo.u;yKTHBHOH 30Hbl H ycno>KHeHIDI OCBOeHIDI CKBa>ICHHbI); 

- HH3KOH y,n;apHOH IIpO'IHOCTH (pacTpeCKHBa.HHe KaMWI npH no­

BTOpHOH nepq,opaQHH); 

-HH3KOH KOpp03HOHHOH CTOHKOCTH H ,n;p. 

,[{ml 3q,q,eKTHBHOro npoBe,n;eHHJI peMOHTHO-H30JUIQHOHHbIX pa60T 

BOAOH30.lllllHOHHbie KOMil03Ha;HH ,D;OJI>KHbl o6na.u;aTb CTOHKOCTblO K 803-
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,11,eHCTBHIO IIJiaCT08blX lf:>JIIOH,[(08, xopomeu lf:>HJib'I'pyeMOCTblO H a,we3HeH, 

pery1IHpyeMbIMH cpoKaMH OT8ep)l()J;eHIDI, CTa6HJibHOCTblO KOMilOHeHTOB 

npu xpatteHHH. IIettou;eMeHT - 3TO ra30>KH,L(KOCTHWI ,n;HcnepcIDI, KOTOpa» 

C03,D;aeTCJI CTa6HJIH3au;HeH ra3a 8 BH,[(e MHKpOCKOIIWieCKHX ny3blpbKOB 8 

u;eMeHTHoM pacr8ope. Otta J1BJIJ1eTCJ1 cHcTeMon HH3KOH TIJIOTHOCTH u npH­

MeHJ1eTcJ1 IIpH Kpermemrn TIJiaCTOB He Bhl,ll;ep)l{HBaIOIUHX rH,D;pOCTanl'ie­

CKHe p;aBJieHHe o6bl'IHblX TaMITOH!DKHhlX paCTBOpOB. 0.n;ttaKO cyru;ecTeyeT 

3Ha'UITeJibHbIH npo6e11 B 3HaHIDIX 0 CTa6HJibHOCTH H CBOHCTBax nettou;e­

MeHTa B CKBIDKHHHbIX ycJIOBWIX H K CO)l{aJieHHIO MHOrne BOIIpOCbI Bee eme 

OCTaIOTCJI IIJIOXO H3yqeHHblMH. 

TaMTioHa)l{Hbie cocTae1>1, co,n;ep)l{ai:u;He pa3JIH'IHhle noJIHMepHble cu­

JIHKaTbI. HaH6011ee pacnpOCTJlaHeHHbIM J18JU1eTc11 TaMilOHIDKH1>1e cocTaBbl 

CO,ll.ep)l{~He CHJIHKaTbl H aJIIOMHHaTbI IUeJIO'IHbIX MeTaJIIl08. IJpH 3TOM 

8MecTe c TaMnottupyIOmeu cnoco6ttocT1>10 u;eMeHTa CHJIHKaTHble H amo­

MHHaTHbie .n:o6a8KH cnoco6CTByIOT H30JUII.J;HH )l{eCTKHX IUiaCTOBbIX BO,ll; 

80.[(0H30JIJII.J;HOHHhle KOMTI03HI.J;HH Ha OCHOBe CHHTeTH'leCKHX CMOJI 

( lf:>eHoJilf:>opMaJib,D;e~HbIX, au;eTOHolf:>opMaJib,[(er~bIX, Kap6aMH,[(O­

lf:>opManb,[(erH,[(HblX H p;p.) TaMTIOHHpyIOT nyTH npHTOKa 80,[(bl IJOJIHMep­

HbIM KaMHeM, o6pa3yIOII.J;HMCJI npH B3aHMO,[(eHCTBHH CMOJI c OTBep,11,HTeJieM 

HJIH B pe3y111>TaTe 803,D;eHCT8IDI Ha CMOJIY rmaCTOBOH TeMnepaTJPbl. 

PHA Hccne,lJ.08aTe11eu OTMe'laeT npeHMyru;ecTBO npuMeHeHHJI cuHTe­

TH'leCKHX CMOJI 8 OTJIH'IHe OT CIIIHTbIX TIOJIHMepHbIX reJieH 8BHAJ 6011ee 

HH3KOH nepeoHa'laJibHOH 8'13KOCTH pacTBopa H KaK CJie,[(CT8He JiyqIIIHX 

IlOKa3aTeJieH lf:>HJib1'pal..(IDI B IIOpHCTOH cpe.n:e. 

KOffTPOITHpyeMble KaTaJIHTH'leCKHe CHCTeMbl Ha OCHOBe 6eH301'pH­

XJIOPHA H IIHpHAHHa c lf:>yplf:>ypHJIOBhlH CTIHpTOM npe,n;CTaBJUllOT co6ou He 

.n:oporyro H ,lJ.OCT}'IIHyIO aJibTepHaTHBY CHHTeTH'leCKHM CMOJiaM. Ilocne 3a­

TBep.n:eeaHHH OHH HHepTHhl H 0611a,naIOT ,[(OCTaTO'IHOH IIpO'IHOCTbIO, ,[QUI 

COIIpOTHBJieHHJI ,ll;BH)l{eHHIO )l{H,[(KOCTH qepe3 rropbr. IlpH ,lJ.OlJOJIHHTeJibHOH 

Heo6XO,[(HMOCTH B03MO)l{H0 HCIIOJib30BaHHe H pa311H'IHbIX HaTIOJIHHTeneu 

Ha OCH08e KBapu;eeoro necKa. He Mettee BIDKHblM IUIIOCOM HBillleTCH HaJIH­

'IHe BblCOKHX TIOKa3aTeneu TepMH'leCKOH CTa6HJibHOCTH, 'leM y lf:>eHOJibHblX 

H 3IIOKCH,[(HblX CMOJI. 

K rrpeHMyn.\ecTBa.M rrpHMetteHHe CHHTeTffllecKHX CMOJI cneJzyK>T OTHe­

CTH HX xopoIIIHe IIOKa3aTeJIH lf:>H1IbTPau;HH, C03,[(3.IDle ,[(OCTaTO'IHO IIpO'IHOro 

3Kpatta, 'IT06b1 6110KHpoBaTb ,lJ.BH)l{eHHe )l(}f,!J)(OCTH B nopax, 'I'peIUHHax, KaHa­

nax u BhlCOKO npoMbITbIX yqacnrax rmacm. OHH miepTHhl rrpaKTH'-IecKH KO 

BCeM CTall,[(aPTHbIM CKBIDKHHHbIM ycJIOBHHM H lf:>moH,MM. 0.n;ttaKO HM npucy-
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w.u H pg,n He,llocran<oe. B nepeyio 01:1epe.zu, oHH JIBJUDOTCJI OTHOCHTe.JlbHO ,llO­

porHMD npo.Il)'KTilMH. Tio3TOM)' HX ncnoJJb3oeanue OObNHo orpaHWIHBaercJI e 

nepeyio 01:1epe,llb He60J1blllHMH OKOJJO CKBIDKHHHblMH onepallHJIMH. )l{ena­

reJlbHO OTCYTCTBHe Me)l([]JlaCTOBbIX neperoKOB H TIIJ.areJlbHbrH KOHTpOJlb one­

PawfH 3aKa1:1KH e rmacT. OHH TaIOKe, 01:1eHb lfYBCTBHTe.JlbHbI K BO)J.e, noeepx­

HOCTHO-a.KTHBHbIM eemecreaM, meJJ01:1HOH H KHCJ101HblM cpe,llaM ,llO OTBep­
)l<):leHHJI. HcnoJJb3YfOTCJI onacHbie XHMH1:1ecKHe eemecrea, KOTOpb1e Moryr 

6bITb 3anpemettb1 3aKOHO)lareJibCTBOM pJl)J.a c~. 

B nacToJ1w,ee epeMJI )J.J1JI orpann1:1eHHJ1 BOJJ.OnpHTOKOB eecbMa nep­

cneKTHBHbIM C1:1HTaeTCJI HCOOJlb30BaHHe pa3IlH1:1HhlX TeXHOJJOrHH Ha OCHO­

ee reneo6pa3yiomnx H nettoo6pa3YJOl.l.UiX peareHToe no3BOJ1Jl10IllHe 6no­

KHpoeaTu cpHnbTJ>aumo BO.llbI 3a c1:1eT npmnmaHHJI K noeepxnocTH BOJJ.O­

npoeo)J.Jlll(HX KaHaJJOB ll)'3blpbKOB ra3a H o6pa30BaHHJI nneHOK. 

OcttoBHbIMH He,lloCTaTKal\t:H 6011bIID1HCTBa H30J1JIUHOHHhlX cocraeoe 

JIBmleTCjf HX HH3KaJI npOHHKaJOID;aJI cnoco6HOCTh, HeBblCOKaJI ycTOHtIH­

BOCTb B nnacTOBblX ycnOBHJIX, BO,llOH30JTHp)'IOID;aJI cnoco6HOCTb, TOKCH1:1-

HOCTb, BblCOKaJI CTOHMOCTb H T .,ll. B CBJl3H c 3THM B03HHICaeT Heo6xo,llH­

MOCTb B pa3pa6oTKe HOBblX H30~0HHblX KOM003HUHH, o6na)laromHX 

BblCOKOH npoHHKarow;eii cnoco6HOCTblO H C03)J.aJOID;HX 6onee ycTOH'IHBbrH 

Henpmrn:uaeMblH H30J1JIUHOHHLIH 3Kpatt 

Pa3pa6orntt 6onee 1cplf>eKTHBm.rn reneo6pa3)'10mHii coCTae, no3eo­

nJ110w;ero 3a c1:1eT )'MeHE.IDeHHJI IlJlOTHOCTH KOMil03HqHH paCIDHpHTb ,llHa­

Ila30H npHMeHeHHg, a TaIOKe HCil0JlL30BaHHe HeTOKCH1:1HblX eemecTB npH 

npHrOTOBJleHHH )'Ra3aHHOH KOMil03HUHH. 

ITpeMO*eHHLIH cocTae, BKJ1101:1aeT BOJJ.opacTBopHMLrn nonHMep, 

COJlL IlOJlHBaJJeHTHoro MeTanna, CIIMpT, w;en01:1HOW areHT H BOJJ.Y, r,lle B Ka-

1:1ecTBe COJIH IlOJIHBaJJeHTHoro MeTanna CO,llep)l{HT aJJIOMOKaJIHeBLie KBac­

ULI, B Ka1:1ecTBe cnHpTa - npoilHJ1eHrJ1HKOJlL, a KaK w;eno1:1HOH areHT TeTpa-

6opaT HaTJ>HJI H ,llonoJJHHTeJILHO CO):(ep)l{HT noeepXHOCTHO-aKTHBHOe ee­

rn:ecTBO (IIAB)- cynLcpaHOJl npH cneeyiomeM COOTHOIDeHHH, Mac.%: 

Kap60KCHMeTHJIUenmo1103a (KMQ) HJIH 

nomtaHHOHHaJI ueJlJIIOJ103a (ITAQ) 

AmoMoKaJJHeBbie KeacuL1 

CyJJL<Patton 

ITpornrnettr.rrnKonL 

Tcrpa6opaT HaTpHJI 

BoJJ:a 
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HcnoJih30Bauwe ,IJ.onoJIHHTeJibHO IlAB no3sonxeT CHHJHTb JHaL!eHHe 

IlJIOTHOCTH pacTBopa, a HCilOJib30BaHHe amoMOKaJIHeBbIX KBaCUOB pernaeT 

3a,IJ.aqy HeTOKCHL!HOCTH HCilOJib3yeMbIX KOMilOHeHTOB npH npHrOTOBJieHHH 

YKaJaHHoii KOMnOJHUHH. 

Pa3pa6oTaH neHoo6paJyIOUJ,HM cocTaBa c BbICOKOM ycTOML!HBOCTbJO 

BO BpeMeHH H IlOBhillleHHOH MexaHHL!eCKOH npOL!HOCTbJO neHHOH CHCTe­

Mbl. Ilpe,ll.JIOJKeHHhIH COCTilB BKJIJOL!aeT Kap6oKCHMeTHJIUeJIJIJOJI03Y, cyJih­

«PaHOJI, cynh«!laT aJIJOMHHHX H BO,IJ.y, ,ll.OilOJIHHTeJibHO CO,ll.epJKHT TeTPa6opaT 

HaTPIDJ npH CJieAyIOUJ,eM COOTHOllleHHH KOMilOHeHTOB, Mac.%: 

Kap60KCHMeTHJIUeJIJI10JI0Ja - 3-6 

Cyrrh«!laHoJI - 2-2,5 

ArrJOMHHHx cynMpaT - 0,5-0,75 

TeTPa6opaT HaTPrur - 0, 1-0,3 

Bo,IJ.a - ocTaJihHoe 

HcnoJih30BaHwe ,IJ.onoJIHHTeJibHO TeTPa6opaTa HaTPHH B KaL!eCTBe 

CTa6HJIH3aTopa IJ03BOJIXeT yseJIHL!HTh MeXaHH'IeCK)'lO npOl.fHOCTb H ycTOH-

1.fHBOCTb neHHOM CHCTeMbI. 

PaJpa6oTan TaMnOHaJKHbrH cocTaB noBhIIIIeHHbIH npo'IHOCTH na oc­

HOBe nopTJiaH,IJ.ueMeHTil H ,IJ.o6asoK HaHol.faCTHil Si02 u Ti02. IloKaJaTeJIH 

rrpOL!HOCTH ueMeHTHOro KaMHX 6bIJIH B03pOCJIH rrpH paHHHX CTa,IJ.HXX TBep­

,IJ.eHIDI Ha 3 5. 71 % H 3 7 .14 %, a rrpH 6orree Il03)lHeH CTa,IJ.HH Ha 18% " 20% 

COOTBeTCTBeHHO. 

,[{rix BbIJJBJieIDUI HaJIHl.fJUJ MaTeMaTil'leCKOH 3aBHCHMOCTH Me)K,L()' rrorry-

1.feHHbIMH pe3yJibTilTaMH H BhJXBJieHHx B03MOJKHOCTH HCIIOJib30BaHJUI ,ll.aHHbIX 

pe3yJibTaTOB ,ll.JIH rrportt03HpOBaHHH npOl.fHOCTH ueMeIITHoro Ka.'\.fHH Ha pa3-

HhlX C"I'3WIJIX TBep,IJ.emui: 6hIJI wcnoJibJOBaH MeTO,IJ. perpeccuommro attaJIH3a. 

CneeyeT JaMeTHTh, L!TO ,IJ.aHHhrn Mero,IJ. He 6hIJI rrpHMeHeH K pe3yJihTaTaM, no­

.rryqeHllhIM npH HCCJie,IJ.OBaHHH BJIHHHHR HaHOqacTHl.l Ha IIpO'IHOCTb UeMeHTa, 

TaK KaK ,ll.JI}J IIOCTpoeHHH CTaTHl.feCKH 3Hal.fHMOro ypasHeHHH perpeccHH ,lJ.aH­

HhIX 6hmo He,IJ.OCTilTOl.fHo. Ilpu rrocTPoemrn ypasttemui: pe3YITbTHPYJOIW™ 

rrpH3HaKOM 6hIJIO 3Hal.feHHe rrpOl.fHOCTII u;eMeHTa, a <t>aKTOpHbIMH npH3HaKa­

MH: qipaxu;HOHHhrH COCTaB, rrrroma,z:{b y,IJ.eJibHOH IIOBepXHOCTH H BpeMSI 3a­

TBep,ll.eBa.HHR. YpasneHHe perpeccHH, OIIHChIBaJOmee OJUIOBpeMeHHo o6e cTa­

;:J;HH Ha6opa npOL!HOCTH, CTaTHl.feCKH He Ha,IJ.eJKHO, BBH,IJ.y BKJIJOqeHHH KaK 

¢aKTopHbIX npH3HaKOB PaJJIHl.fHhIX qipa.KqHH ueMema, OKa3bIBaJOmHX HepaB­

HOMepHoe BJIIDJHHe Ha tta6op npol.fHoCTH B paJJIH'IHhIX CT3,Ll;HRX mep,IJ.eHHH. B 

CBSl3H c 3THM ypaBHeHHe perpeccHH 6hIJIO COCTilBJieHO .u;ur ,IJ.Byx 1.faCTHblX 

c.rryqaes: 
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- ypasueuHe MHo:>KecTseuuoii perpeccirn .UJUI uaqarri,uoii cTa-
AHH ua6opa opoquocTH (1,2 CYTOK): 

y = -45,2959 + 16,1208x1 + 0,0046x2 + 0,7679x3 (ypasueuHe 1) 
me x1 - DI 0, x2 - Sy11, X3-BpeMH TBep.neumi: B cyn<.ax 
-ypaBHeHHe MHO)KeCTBeHHOH perpecCHH .[{JUI 003,!J;Heii CTa,!J;HJI 

ua6opa opoquocTH (7, 28 CYTOK) 
y = 32,93562-0,02376x1-0,l444x2+ 0,0056x3+ 0,5515x.i (ypasueHHe 2) 

r,!J;e X1 - D90, X2 - D50, X3 - Sy11, X4 - speMJI TBep,neHIDI B CYTKax. 
IlorryqeHHbie ypasueHHJI MHO>KeCTBeHHOH perpeCCHH HMelOT BbICO­

KHH K034>qrn:rU{eHT .nerepMHH~HH )J;.11'1 pattueii H 003,!J;Heii CTa,!J;HH ua6opa 
np0qff0CTH H JIBAAIOTCJl CTaTJlqeCKH 3Ha'lliMbIMH. 

Bo BTopoii rnaee JJ.BccepYao;HH npe,!J;JiaraercJI oo}J){o,n K Bhl6opy 
MYH, ocHosaHHb1ii Ha HeqeTKoii rrormce, TeopHH BOJMO)KHOCTeii H 6aiie­
coscKHX MexaHHJMax BbIBO,!J;a. Bb16op Mero.nos }'BeJIJt:qeHIDI He<i>TeoT.naqJI 
(MYH) .UM ycJIOBHH KOHKpeTimro MeCTOpo)K)J;eHIDI mlJUieTCjJ: O)J;HOH H3 
uaH6011ee CJIO)l(HbIX 3a,naq pernaeMhlX Hff)KeHepOM pa:ipa6oT'IHICoM. Co.nep­
)KaTeJThHbIH aHarrm HCCJie;::i;oBaHHii Bhl6opa MYH 6bm npose.neH Ta6epoM. 
B 6011ee II03,!J;Heii pa6ore ou npe)J;JIO)KHJI Ta6mnzy c KpHTepIDIMH TeXHJt:qe­
cKoro CKpHHHHra MYH, H3BeCTHaJI cero)J;RJI KaK <<Ta6.JIHQa Ta6epa>>. Cpas­
ueHHe pa3.Jilfllm.IX MeTO,!J;OB H KpHrepHeB npH CKpHHHHre MYH, ocuosaH­
m.1e Ha TeXUHqeCKHX, 3KOHOMHqecKHX H 3KOJIOnfqeCKHX acrreKTaX npHBe­
;::i;euo B pa60Tax. B qacTHOCTH, CHeHa H 'AP· ocuoBbIBaJICb ua $HJHKo­
XlfMJlqecKHX CBOHCTBax KOJIJieKTopoB B p8.3.JIHllHbIX reorpaqiJt:qecKHX 30H3X 
BOCTOqffOrQ H 3ana)J;Horo IIOJIYIIlapHii npe,!J;JIO)KHJIH IIO}J){O.U K paIDKHpOBa­
HHIO MYH Ha ocuoBe HepapXJt:qecKoii liaiiecoscKoii KJiaccH$HKa!UfH, TaK 
Ha3bIBaeMbIH <<HaHBHhlii Jiai1:ecOBKHH KJI3CCH$HKaTOp» c HCIIOJTh30BaHHeM 
;::i;erepMHHHp<>BaHHOH HCXO,!J;HOH HH$OpMan;HH. 0,!J;HaKO MeTO.D; Ta6epa uem.-
3JI Ha3BaTb MareMaTJt:qeCKH crporoii ou;eHI<oii 34>4>eKTHBHOCTH MYH )J;.11'1 

KOHKpeTHOro MeCTOpO)K,ll;eHIDI, T.K. peKOMeH,!J;OBaHHbie HM HHTepBaJibI pac­
CMOlpeHHbIX KpHrepHeB HeJib3JI npHHHMaTb c oommii .D;OCTOBepHOCTblO KaIC 
;::i;erepMHHHpOBaHHbie BBH.lzy CJIHllIKOM UIHpOKHX .llH3Ila30HOB 3Ha'lemrn. 
IlpH TaKOM OOA}(O,D;e )J;.11'1 Ka)K,!J;Oro Bb16paHHoro KpHTepIDI, HCOOJlh3YeI'CH 
<i>)'HKl.UUI npHHa,zi'Ie)KHOCTH, xapaicrepH3yJOin;aJI .D;OBepHTeJThHbIH HHrepBaJI 
ero 3ua11eHHii. Ha OCHOBe 3TOH $}'IIKW1H <l>opMHpyeTCjJ: K03$$HUHeHT npH­
MeHHMOCTH MeTO,Ua, KOTOpbrn sapbHpyeT B onpe.neneHHOM HHrepeaJie. )l.a­
rree D;aHHbIH HHTepBarr pa36HBaeTCJ1 ua cy6mrrepsaJTh1 c pa3Hoii crerrem.JO 
npHMeHHMOCTH. TaKoe pa36HeHHe oc}'llleCTBHMO TOJibKO c IIOMOJIU.IO 3KC­
rrePTHb!X OQeHOK H HOCHT B 3HaqJt:TeJlbHOH Mepe cy6'beKTHBHbrH xapaKTep. 
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,l.{JIJI o6bJICHeHHJI noJl)'1iaeMhIX pe3yJJbTaTOB 6blJJH HCCJJe,llOBaHhl, onT 
w-1ecKo-cneKTpocKonH11ecKHe noKaJaTeJJH paccMaTpHBaeMblX «t>moH.IIOB. 

MHq,paKpacHhIH cneKTp (HK) cynb«t>attona BhUIBHJJ nonocb1 norno­
memtJI (ITIT, npH'IHHOH JIBJUllOTC}l BaJJeHTHble KOJJe6aHHJI. 

B CJ1)'11ae c nopolllKOM HaHo«t>n10H,lla 3KCTparupoeaHHoro H3 BO.llHOr 
0 pacTBopa I1Il IlAB npaKTH<feCKH HeH3MeHHJJHCb. ,L{o6aeKa B pacTBOp 
IlAB ecero 0,00025 Mace.% HaHocTpyKTypuposauuoro nopo1IIKa 3Ha'lH­
TeJJbHO H3MeHJleT cneKTpbl nornomeHU}l. B pe3yJJbTaTe HCl.Je3alOT rrrr pac­
TBopa IlAB, HO ua6mo)J,aJOTCJI 2 TIOJIOChl B .nea pa3a 6oJibllleH HIITeHCHB­
HOCTblO (223 H 200 HM). ,L{aJJhHeUIIIHe yeeJJH'IeHHe KOHl..(eHTpaIIHH HaHO­
qacrnn s pacTBope He BJJHJIJJO ua HHTeHCHBHOCTb nornomeHHJI. Cne,uyeT 
3aMenrrh, lffo ,llJIJI Hatto<PmoH,lla c KOHl..(eHrpal..{HeH HaHoqacnt:n e 0.01 
Mace.% HHTeHCHBHOCTb Ilil B03pOCJ1a (.llO 1.25 -,llJ]HHa BOJJHhl 200 HM), a 
npu 223 HM ,llaHHoro 3$$eKTa He Ha6JJ10.llaeTC}l. 

Pe3yrrhTaTb1 npoee.11.euHhIX 3KcnepHMeHToB no3BOJIJllOT roeopHTh, o 
TOM, 'ITO H3MeHeHHe nepBoHaqaJJbHblX I1Il npH ,ll06aBKe HaHoqacTHU 
aJDOMHHHJI CB}l3aHo c B3aHMO,lleHCTBHeM aHHOHOB H Kant:OHOB noeepXHO­
CTH IlAB H uauoqacTHQ COOTBeTCTBeHHO. 

Bee,lleHHe uauoqaCTHU B cHCTeM)' mMeff}leT reqem1e uccrre.uyeMoro 
ljlmoumi OT HhlOTOHOBCKOro K nces.11.onrraCIWIHOM)', ysemNHIDI 8'13KOCTb B,L(BOe. 

Crre;zyioDUIM nanoM uccrre,uoeauH}l JIBJij(JJHCb 3KcnepHMeHThI no 
BhITecHeHHlO B O,llHOpO,llHOH H reTeporeHHOH nopHCTOH cpe.11.e c HCilOJJb30-
BaHHeM TpaHc$opMaTopnoro Macrra ,llJ]j( HMHTal..{HH HblOTOHOBCKOH :>KH,ll­
KOCTII, ycJJOBHJI MO.lleJJHpOBaHHJI co6JJlO,llaJJHCb. 

Pe3yni.TaTbI 3KcnepHMeHToe noKaJhIBaJOT, cym.ecTBeHHoe yseJmqe­
HHe K03$$Hl..{HeHTa BhITeCHeHH}l npH npHMeHeHHH uauo$moH.D.a KaK B 
6e3BOAffhIH, TaK H KOHeqffh1H nepuo.n: no cpasueuHIO BO)J.HhrM pacTBopoM 
cynbcpanorra H so.n:oit:. 

Pa3pa6orana nauore,1e8a}l CHCTeMa ,llJ1j( rny6mrnoro OTKJJOHeffH}l )l(lf)J,­

KOCTII B nrracre. Ko3$cpul..{HeHT ne$TemBJJeqeffH}l e tteo.n:nopoAHbIX KOJJJieK­
Topax MO)l{eT 6i.1Tb yserrHtfeH npuMettem1eM nOJIHMepHbIX rerrei1. B OTJJH<fHe 
OT OKOJJOCKBIDKHHHOH o6pa60TKH, TIOJJHMepHhie reJJH npHMeHJDOTCj( ,llJ]j( rny-
6HHHoro OTKJJOHeffH}l )l{H,llKOCTII (fU)K), 'ITo6b1 Y8eJJH11HTh K03$$Hl..{HeHT 
oxmrra BbITeCHeHHeM. HoseHnrne rerres1>1e cucreMhI BKJJIOqaIOT 6oJihurne 
tfHCJJO cucreM OT crra61>rx rerreit: .11.0 coJ,llaJIIDI rerreit: B nrracre nyreM nOCJJe,ilo­
eaTe.m.Hoit: 3aKatfKH paCTBOpoe, KOJJJIOH,llHbIX .n:ucnepcHbIX rerreii, 3apanee 
clf>opMHpOBaHHbrx nopoI.IIKOBhIX rerrei1 (Preformed Particle Gel -PPG) H MHI<­
porerreu. Qerrb I1p0Qecca rO)l{ COCTOHT B MO.llH$HI<al{HH npo$IDUl npHeMH-
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CTOCTH KOJUieKTopa ,WUI c~ecmeHHOro )'MeHbllleHIDI 3cpcpeKTHBHOH npoHH­

uaeMOCTH BblCOKOnpOHHJ..IaeMblX npoIUiaC'I'KOB. 

rny611Ha pacnpocTPaHeHIDI H npoqHOCTb o6pa.30BaBllleHCJI Heno­

)J.BIDKHOH reneeoii CTPYKTYPbI JIBJUIIOTCJI ocHOBHbIMH cpaKTopaMH, BnHJllO­

UJ,HMH ua ycnex o6pa60TKH. 

Harnerrurne nonHMepttoro cocraea oc~ecTBJIJ1ercJ1 .IJ.BYMJJ cnoco6aMH: 

nepBbIH cnoco6 HarHera.HIDI ren11 oc~ecTBJIJ1ercJ1 c YCThJI cKBIDKHHbI, eropoii 

cnoco6 - reJlb o6paJyerc11 e nnacre nyreM nocne.IJ.oearenbHOH JaKa'IKH pacTBO­
poe. KIDK.zu,1ii H3 3THX .IJ.Byx Mexa.HH3MOB HarHera.HIDI HMeef OCHOBHbie He)J,o­

CTaTKH 11 npeffMYlll.eCTBa. IlpH HarueraHHH ren11 c yCTuJI no.upa3)'Meeaerc11 

ttarneTaHHe o.uttopo.IJ.Horo pacrnopa re.JUI, ccpopMHpOBaHHOro Ha noeepXHOClll. 

3Tur roMoreHHhm reneebm paCIBOp, JaKaqaHffbm e nnacr, e Mecre pacnono­

)J{eHHJI 6bICTPQ CTaHOBHTCJI DpO'IHbThf H B OCHOBHOM BJIIDleT Ha OKOJIOCTBO.Jlb­

ttylO o6JiaCTh CKBIDKHHhl. 3ro MO)J{eT npHBeCTH K pa3pymeHHJO re.JUI B pe3yJib­

Tare C)J,BHra. B npOTHBOnOJIO)l{HOCTb 3TOMY MO)J{eT 6b1Tb HCil011h30BaHa ITOCJie­

.IJ.OBaTe.llbHaJI 3aKalfl<a paCTBOpoB nonHMepa H CIIIHBaTenJI. 3ro npHBO,UHT K rny-

6mrnOMY pa3MeUJ,eHHJO reneH, nocKonbKY eepoJ1THOCTb Cnnma.HIDI He Be.JIHKa, 

noKa 11 nonHMep 11 CllIHBalOIIIHH areHT ue cMemaJOTCJI e nnacre. Tom.Ko ror)lll 

np11 cIIIHBa.mrn, IlonyqHTCJI re.Jlh, cnoco6Hhm ITTMeHHTh npommaeMocTb nna­

cra. Heµ;ocraTKoM ITOCJie.IJ.OBaTe.llbHOH JaKa~ reM ue Meuee, JIBnJleTCJI .i{O­

noJIHHTeJibHaJI TPY.IJ.HOCTb, CBJl3aHHaJI c TeM, 'ITO nonHMep 11 CUIHBaJOIUHH are1rr 

MOryT .IJ.a)Ke He BCTyITaTb B KOHraKT ;:i;pyr c ;:i;pyroM, OCJIH OHH IlOna)J,aJOT pa3-

JllillHbie JoHhJ/nnaCTb1. CH.IJ.auCK BBeJI KO.IJ.bI npoquocm rernI (OT A .IJ.O J). Ilo 

npeMaraeMOH llIKane reJih KO,Ila B KnaccH«i>lfUHPYeI'CJI KaK CHJibHO relC)"IBH 

renL (T.e. cnafa,m re.Jlh). B Kaqecme am,repHaTHBHoii Mepbl npoquocTH re.JUI B 

IlpeLtJIO)KeH peonoTWiecKHH napaMelp, MO.IJ.YJib ynpyrOClll (G'). renb KnaCCH­

«i>HUHPYeTCJI KaK cna6bm renL, eCJIH G'<l ;:urn/cM2• 

Cna6b1e no.JIHMepHbie reJIH OObfllHO 11cno.llb3)'IOTCJ1 np11 HeOOXO.IJ.HMOCTH 

noMepE1HHJ1 reneii H.JIH reJieo6pa3HbIX qa~ B TeK}"leM COCTOJIHHH. Harne­

TaeMbIB CJia6brn feJib ce.rreKTHBHO npoHHKaeT rny6)1{e B BbICOKOnpoHHQaeMbie 

30Hbl, a npH IlOCJie.IJ.YIOUJ,eM JaBO,!J;Hemrn HJIH XJ.IMHqecKOM JaBO.IJ.Hemrn, OH 

MO)J{eT nocreneHHo npo,IleHraTbcJI euw rnyfoKe B IlJlacT. Ilp11 3TOM MenKHe 11a­

CTHIU>I renJI MHrpHp)'IOT B nopoebie KaHaJibI, HeKOTOpbie m HHX npoxo.wrr qe­

pe3 HHX, B TO BpeMJI KaK ;:i;pyrne OK83bIBaJOTCJI B JIOBymKe, ~KTHBHO 6JIOKH­

PYJ1 ,IlaJibHeiimHH IlOTOK. 3rn 6JIOKHpYJOlll.He npo6KH OTKnOHJllOT nocne.IJ.YIO­

lll.YIO JaKa~ BO.IJ.bI B HeoxeaqeHHb1e JOHbI c HHJKoii npmrnuaeMOCTblO . .lJ:o-

6aaneHHe nenrnx MeTanJIHqecKHX Hauoqa~ yee~eT npo1lliOCTb rene­

eoii CHCTeMbI npH CllIHBaHHH, HO He OK83bIBaeT BJIHJIHHJI Ha HX TeK}"leCTb )J.O 
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CWHBaJllUI. {)1.i:eHh cna6ble re.Jrn o6p33)10TCJI B OKOJIOCTBOJibHOH 0611acrn CKBa­
)f{lfHbl, H npo.noJDKaJOT npo.ueuraTuCJI e IUiacT. Pery,;rnpyeMoe epeMJI cwueaHHJI 
no3BOJlJleT o6ecne1.JHTh, p33Meruem1e reJ1J1 e 3a,[{aHHOH 0611acrn BbICOKonpoHH­
uaeMon 30Hbl. TJOCJie,U)'IOlll,aJI 3aKalJKa :>KH,llKOCTeH, TaKHX KaK BO.Ila HJIH XHMH-
4ecKHe paCTBOphl, npHBOMJT K OTKJIOHem-no noTOKa K HeoXBal.JeHHbIM BhlTeC­
HeHHeM 30HaM nnacTa, 1.JTO np11BO)J.IIT K nOBhillleHHIO KOO<fl<f>m.meHT H38Jle1.Je­
Hl1JI Hecpm (KHI-1). IToeepXHOCTh reJIJI J1BJ1J1eTCJ1 He rna,z:u<.on (rnepoxoBaron) no 
ceoeu np11po.ue, n03TOMY, nOToK :>KH,llKOCTif no noeepxHOCTl1 re..1J1 e BHJlY pocra 
MecrHbIX conpcrrnMeHJrn 6y .UeT OK33hIBaTh Ha Hero .IlaBJleHHe H C)f{HMaTb renh. 
c 3TOH TOl.JKH 3peHHJI npH oueHKe npo'IHOCTII reJIJI TaIOKe CJleJl)'eT npHHHMaTh 
BO BHHMmrne conpOTIIBJieHHe reJ1J1 Ha C)K(lTHe. 

Hcp33pymmoUJ,IDi KOHTJJ011b re11eo6p33oeam1J1 npoH3BO.IlHJICJI Ha 
ocnoee aHanH3a cKopoCTH ynhTPa3BYKa npoxo,IlJIUJ,ero qepe3 o6pa3eQ, npH 
3TOM cKopocTb ynhTPa3ByKoeoro cHrHana yee.JIJf1.JlfBaeTcJI napJIJl)' c yee­
JIH'leHHeM npo'IHOCTH o6p33ua. flpeHM)'llleCTBo yKMannoro cnoco6a 3a­
KJDOqaeTcJ1 e B03MO)f{HOCTH perHCTPaiurn ecero npouecca reneo6pa3oea­
mu1 6e3 pa3pymeHHJI HCTihiryeMoro o6pa3Qa. B cpaenem1H c .IlP)'TifMH H3-
eecTHblMH MeTO,Zl3MH npe,ZlJIO)KeHHhrH MCTO.Il TI03BOJIJICT o6beKTIIBHO OQe­
HHB3Th npoqHQCTh reJieH Ha C)K3THe. 

T1po1.JHocn. renJI c HaHOl.Jacnma.MH yee..lJH11H.Jlach .no 65% np11 KoHU;eH­
TPaQ11en nanoqacTHQ O,Ol25Mac.%. 06nJICHHTh MexaHH3M npouecca, no3eo­
JIJ1eT ITTYl.JeHHe H cpaenen11e KpHBhIX reneo6p330BaHHJI npH HaJlHl.JHH H OTCYT­
CTBHH H3H01.Jacnrn;. CaM npouecc na6opa npo'IHOCTH reneeon CHCTeMhl npo­
TeKaeT paJJIH'IHO e 33BHcHMocrn OT HanH'IIDI HJIH OTCYTCTBHJI nanoqacTHQ e 
CHCTeMe. TJpH ffaJlHqffl.f HaHOHanoJIHHTemr Mhl MO)KeM ,Ila)Ke BH3Y3-'lhHO BhI­
,IleJIHTh na rpacpHKe reneo6p33oeaHHJI TOl.JKY nepern6a. T1o.ao6Hoe 06cTOJ1-
TeJibCTBO TI03BOJIJleT roeopHTb o6 0)1.HOBpeMeHHOM npOTeKamrn .llByx npouec­
coe: CIIIHBa.HHJI noJIHMepHOH CHCTeMhl H «apMHpOBaHHJI» reneo6pa3HOH CH­
CTeMhl MeT3JUilf1.JeCKHMH nattol.JaCTHQaMH. Mo)Kffo npe.IlJlO)KHTh cne.ll)'IOI::llHH 
KHHeTHqeCKIDi MexaHH3M re11eo6p330BaHHJI B npHCYTCTBHH HaHOHanOJIHHTe­
JIJI . .LJ:o onpe.neneHHOH KOHU;effTP3UHH HaH01.J3CTHQ (0.0125 Mac.%) npoHCXO­
)lHT HX paenoMepnoe pacnpe.ueneHHe e rene, np11 3TOM yee.rrwrneaeTCJI rn10-
Ill3Jlh noeepxnocm nanOJTHHTeJJJI, 1.JTO conpoeo)K)laeTCJI B03paCTaHHeM npoq­
HOCTH reneo6pa3HOH CHCTeMhI. O.unaKo nocne npeehnneHHJI nopomBoH KOH­
ueffTPaQHH (0.0125 Mac.%) npo'IHOCTh reJIJI YMeHhmaeTCJI 

T1oK33aHo 1.JTo, .uo6aeKa nattol.JacTHQ cnoco6cTByeT yeeJiffqettmo 
Q:>aKTopa ocTaT01.Jnoro conpornBJieHHJI noJIHMepnoro reJIJI JJ:O 22% e 
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rrepBy10 HeAemo H 20.31 % rrocrre l 0 HeAeJib. YBerrHqeHHe K03cpcpm:weHTa 

COIIpOTHBJieHIDI COCTllBHJIO 56% H 91 .3%, COOTBeTCTBeHHO. 

y BeJIHqeH Ko'.3ci>cpHIUfelIT BbITeCHemm Heci>TH IIpH rrpHMeHeHHH HaHO­

reJUI Ha 6% no cpaeHeHHIO c rerreM 6eJ Hrumqacnw;. Kotteqffbiii Ko'.3ci>«l>Hl.Uf­

em BbITeCHeHIDI IIpH 3TOM COCTaBHJI 69"/o. rrry6HHHoe OTKJIOHeHHe )l(H,ll,KOCTH 

IIpOHCXOAH'f B o6oHX crryqamc, HO L(J1SI HaHOreJUI 6orree 3q,cpeKTHBHO H rrpo­

AOJDKHTeJibHO. IlpHMeHeHHe HaHOreJUI IIpHBO.n;HT K yeeJIHqeHlflO xo:JCflcpHl.Uf­

eHTa BhlTectteHIDI HH3KO rrpoHHQaeMoro crroH Ha 10.7%. PaccMOipeHO BJIIDI­

HHe rrorro)l(eHHH rerreBOro 3Kpatta Ha rrpo:u;ecc BhrrectteHIDI ttecpTH .nmi o6oHX 

BH.IJ:OB rerrei:f. PeJyJibTilThI no yeeJilf'leHlilO Ko'.3ci>«PHl.UfeHTa BblTeCHeHIDI co­

CTaBHJIH 19% H 28%, COOTBeTCTBeHHO L(J1SI remI H HaHOreJUI. 

B T}>eTLeii rJiaee .n;HccepTa:QHOHHoii pa6oTbI rrpHBO.D:fiCH peJyrrhrn­

TbI BHeApeHIDI pa3pa60TllHHhlX CHCTeM Ha MeCTopmICJJ,eHIDIX «HecpTHHbie 

Kah-mm> H «rp»Jeerui CorrKa». EorrbIIIHHCTBO MecTopo)l(JJ,eHHii A3ep6aH:­

.IJ:)l(aHa cocTOHT HJ crra6oc:u;eMeHTHpoeaHHhlX rropoA HJIH IIOABep)l(eHo .IJ:JIH­

TerrbHOH 3KcnrryaTa:QHH. B IIOA06HblX MecTopo)l(JJ,eHIDIX rpaAH:QHOHHO oc­

HOBHbIMM OCJIO)l<HCHIDIMH IDIJIHIOTCH rreCKOIIpOHBJieHHe H o6BOAHeHHOCTb 

rrpo.n:yx:u;HH BBHAY rrpopbrna rrocTopoHHHX BOA, qTo rrpHBOAHT K yMeHbIUe­

HmO rrpoHH:u;aeMoCTH rrp1na6oillioii JOHhl, YMeHb11IeHH10 Me~eMOIITHoro 

rrepHOAa H B peJyJibTare yeerrHqeHHIO ce6eCTOHMOCTH H3BJieKaeMOH 1:1e«P­

TH. C :u;errbIO mnam;:wpoeaTh IIOA06Hb1e ocrrmKHCHIDI 6hUI rrpHMeHeH TaM­

IIOHa)l(Hhlli pacTBop c A06aBKaMH HaHo-Si02 

Btte.n:peHHe rrpeArrmKeHHoro cocTaBa 6bIJIO rrpoHJBCACHO Ha 7 CKea­

:>ICHHax MecTopo)l(JJ,eHHii «Hecl>THHbie KaMHH» H <<l'pH3eBrut: CorrKa» npHBe­

rro K yeerrHqeHHIO o6'beMa AOilOJIHHTCJibHO A06bITOH Hecl>TH Ha 2922 T. H 

CHH)l(eHHIO o6BOAHCHHOCTH rrpoA~H B cpeAHeM Ha 33% Me~eMOHT­
Hhlii rrepHOA (2014-2016) rrocrre rrpoeeACHH» AaHHhlX onepa:u;Hii cocTaeun 

B cpeAHCM 148 AHeii, a B qacTHbIX cnyqWIX COCTaBHJIO: 

•Ha CKBa:>Kl1He N!! 2391 e)l(eCYTOqffblH AC6HT CKBa)l(HHbI yeeJIHqttJICH 

c 0, l TICYT AO 0,5 T/CYT B rrepeb1e rpu Mec»:u;a, a rrocrreJzyK>I:QHe 8 MecH:u;es 

o6'beM AOIIOJIHHTCJibHO A06blTOH HecpTH COCTllBHJI 72 T. yMeHhIUCHHe 06-

BO.n;HeHHOCTH npOAYK:QHH COCTaBHJIO 33%. 
• Ha CKBa:>Kl1He N!! 1321 MeCTopo)l(JJ,eHIDI «rpH3eerui ConKa» e)l(ecy­

TaqHh1ii Ae6HT CKBa)l(HHhI yeenwrnnc» c 2 TICYT AO 3 Tlcyr e nepehle .n.e­

BHTb MeCHU.CB, a nocne.n.y101.l.{H.e 4 MCCHU.a o6'beM .LJ.OIIOJIHHTCJibHO )J.06bITOH 

Hecl>TH COCTaBHJI 120 T, BBHJlY crra6oii o6eo.n.HeHOCTH rrpO.IJ:YK:QHH ,naHHhlii 

3cpcpeKT o:u;eHHTh He y.n.anocb. 
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• Ha cKBIDKHHe N!! 2317 MecTOpo)f():(eIDUI <<He<l>Tm11>1e KaMHH e)l{ecyro­
qm,rif i:i;e6HT CKBIDKHHhI yae.Jlli'IHJICJI c 4,5 T/cyr i:i;olO T/cyr B rrepB1>1e 3 Mecx­
ua, a rrocrre.zzyiolllHe 8 Mecm:i;eB OObeM LJ;OIIOJIHHTenLHO LJ;OOLITOH He<l>TH co­
CTaBHJI 1320 T, }'MeHLrneHHe o6BOi:i;HeHHoCTH rrpo.uyiciurn COCTa.BHJIO 50% 

•Ha CKBIDKHHe .N2 2524 Mecropo)KLJ;eHHH «He<l>TIIBLie KaMim e)l{ecy­
TO'IHLIH ne6HT CKBa)l{HHhl yaeJIHqHJICH c 3 Tlcyr no 6 T/cyr B rrepBhie 8 Me­
CHQeB, a rrocrre,rzyrow;He 4 MeCJIQa o6'heM i:i;orronHHTerrhHO nofa.rroif He<l>TH 
COCTaBHJI 360 T }'MeHhIIIeHHe o6BOLJ;HeHHOCTH IIpOLJ;yKQHH COCTaBHJIO 50%. 

• Ha cKBIDICHHe N!! 2533 Mecropo)K,z:J;eIDUI <<He<t>THHLie Ka.MHH» e)l{ecy­
'fOqffhIB i:i;e6HT CKBIDKHHhl y&e.JilPilfJICH c 5 T/cyr LJ;O 17 T/cyr B rrepBLie 11 Me­
CHQeB, a rrocrre.zzyiolllHe 2 MecHQa ofi'heM i:i;onomnrreni.Ho LJ;OOhITOH He<l>'ru 
COCTiiBHJI 480 T, a }'MeHhIIIeHHe o6BO.n;HeHHOCTH rrpo.zzyI<QHH COCTaBHJIO 71 %. 

• Ha CKBa)l{HHe N!! 2183 Mecropo)KLJ;eHHJI «He<t>TxHh1e KaMHH» elKe­
cyro'IHhlif i:i;e6HT CKB8.)I(JfHLI yaeJIHqHJicx c 4 T/cyr i:i;o 6 T/cyr B rrepBhie 10 
Mecm:i;es, o6'heM D;OIIOJIHHTeJibHO .n:o6LITOH He<t>TH COCTaBHJI 240 T, }'MeHh­
meuHe o6so.n;HeHHOCTH rrpOAYKQHH XOTb H Ha6moi:i;anoch B rrepBoHaqanb­
HhIH rrepHOA, B )J,anLHeifrneM BepttyJIOCb Ha yposeHh, ycTaHOBHBIIIHHCH .n:o 
rrposeneHHJI i:i;auHoif orrepaQHH. 

• Ha CKBIDKHHe N!! 1133 Mecropo)KLJ;eHHJI <<I'px1eBax CoIIKa» e)Kecy­
TO'IHhIH i:i;e6HT CKBa)l{HHbl yaeJIH:qHJICH c 1,2 T/cyr LJ;O 3 T/cyr B rrepBbie 11 
MecxQeB, o6'heM i:i;orrorrHHTeJibHO i:i;o6hlTOH He<i>TH cocrasHJI 330 T. BBHAY 
crra6oif o6soi:i;HeuoCTH rrpoLJ;YKQHH .n:amu.m J<t><!>eKT oQeHHTb He yi:i;arrocb. 

IlpuseneHLI pe1yrrbTaTbl BHe;:i:peHHH TaMTIOHa)l{HOro COCTasa IIOBbl­
meHHOH rrpoquoCTH c i:i;o6aBKOH HaHo-Si02 MH BOCCTaHOBJieHHJI repMe­
rnqHOCTH 3KcnrryaTaQHOHHoif xorroHHLI CKBa)l{HHhl N!! 1852 Hr,ZJ;Y HM. 
AMHposa. IloxaJaHo, ~o s pe1yni.TaTe Ha.n:e)l{Jloro rrepeKpLITHJI .n:e<t>eKT­
Horo yqacTKa 3KCnrryaTaQHOHHOH KOJIOHHLI HCIILrryeMaH CKBaxarna 6oJib­
rne ro.n:a (OKOJIO 3-x JieT) pa6oTaeT" no IIpH:qHHe He repMeTH:qHOCTH 3KC­
rrrryaTaQHOHHOH KOJIOHHhl Ha peMOHT ue OCTilHaBJIUBa.Jiach. 3KOHOMH':leC­
KHH J<t><t>eKT OT rrposei:i;eHHOH orrepaQID:I B Hr,ZJ;Y HM. AMHposa rronyqeH 1a 
CLJ:eT coxpaw;eHHJI l£HCJia peMOHTOB, yaeillILJ:eHHJI no6bRH He<t>ru H OTCyr­
CTBHH B i:i;o6wsaeMoif rrpo.n:yimnH BO,n;bI. ,ll;o nposei:i;eHHJI i:i;aHHoii onepaQHH 
Me)KpeMOHTHbIH nepHOLJ; COCTaBJijJJI 20-25 LJ;Heii, ,n;e6HT He<l>TH Qa=0,3 
T/cyr, i:i;e6HT 80,n;bl Qa=7 T/cyr. Ilocne Me~eMOHTHbIH rrepHO,n; COCTaBHJI 
17 Mee. (:::::: 510 LJ;Heif) T.e. no npHLJ:HHe npHTOKa IIOCTOpOHHHX BOLJ;, rJIHHhl 
IIOLJ;3eMHbie peMOHTbl He IIpOBOLJ;HJIHCL, Qa=0,4-0,5 T/cyr (cpe,n;Hecyroq­
HhlH ne6HT 0,5T, T.e. Ha 0,2 T/cyr 6om.rne), n;e6HT BOLJ;hl IIOJIHOCTblO npe­
KpaTHJICH, ,n;o6blTO ,D;OIIOJIHHTeJibHO 189 T ue<l>TH. 
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flpHBe,n:eHbl pe3yJibTaTbl BHe,n:peHHJI TaMilOHIDKHOro COCTaBa IlOBbl­
rneHHOH np04HOCTH c ,n:o6aBKOH HaHo-Ti02 )J.JUI yse11W1eHJ.tJI npo'IHOCTH 
ueMeHTHoro cTaKaHa, uaxo,n:J1merocJ1 HIDKe HHTepsana 3ape3KH 6oKosoro 
CTBOJia H repMeTH'IHOCTit cnymeHHOro XBOCTOBHJCa Ha CKBIDKHHe N!! 1369 
Hr,[{Y HM. Tarnesa 

IlpH aHanorH'IHOH onepal.{HH c npHMenemteM o6bI4Horo nopTnau,n:-
1.teMeHTa 6e3 ,n:o6asoK HaHo'lacTHU: Ha CKBIDKHHe N2124 7 Toro :>Ke Hr W B 
nepHo,n: c I 7 .07. I I no 02.0 I . I 3 'leTbipe:>K,n:e nposo.wrnHcb onepaQHH no 
ueMeHTHpOBaHHIO npH3a6oHHHOH 30Hbl. 

JKOHOMH'leCKHH 3<j><j>eKT OT npose,n:eHHOH onepal.{HH B Hr w HM. 
T arHesa nonyqeu 3a c'leT coKpameHHJI 'IHCJia peMoHTOB, yse.1IW1eHHJ1 .n:o-
6bJim ttecpTH H yMeHbIIIeHHH o6so,n:tteHHOCTH ,n:o6i.maeMOH npo.zzyKUHH. 

BLIBOJJ:LI H peKoMeHJJ:aQBB 

I . Pa.3pa60Ta.HHhIH MHOroQeJiesoif reneo6pa3YJOI.D;Hi{ COCTa.B, BK.TDOl.Ja­
IOIUHH so,n:opacTBopHMhm nOJIHMep, cunmaTeJih, CDHpT, IUeJIO'IHOH areHT H 
so.zzy, ,n:ono.mrnTeJibHO co,n:ep)f(HT IIAB. B Kal.JeCTBe so,n:opacTBopHMoro no­
JIHMepa HCDOJ1h3YJOT KMQ co creneHhIO noJIHMepH3al.{HH He Mettee 400, mt:6o 
IIAll B Kal.JeCTBe cunmareJIJI - coJih noJTHB8JleHTHoro MeTIUIJia, B Kal{eCTBe 
IIAB cy11bcpa.HoJI, B Ka'leCTBe crmpm nponHJieurnmcoro.m., a IUeJIO'IHoro 
areHTa nrrpa6opaT HaTpHJI. HcnoJ1h30BaJrne ,n:ono.JIHHTeJlhHO IIAB no3BOJIJier 
CHH3HTh 3Hal.feHHJI TIJIOTHOCTH paCTBopa .n:o 0,38r/cM3, a cne~aJihHOro CIIIH­
Barem1 pemaeT 3a,n:aqy HeTOKCH'IHOCTH HCilOJlh3YCMhIX KOMilOHeHTOB npH 
npHrOTOBJieHHH YKa:JaHHoH KOMTI03HUHH. 

2. Pa.3pa60'raHHbm nenoo6pa3YJOmHH COCTaB, BK.TDOlJalOmIDf Kap6oK­
CHMeTHJIU:eJIJ110Jiooy, TIAB, cyJlh<j>aT aJIJOMHHHJI H so.zzy, ,n:onomnrre.JThHO co­
,n:ep)(Gff TeTpa6opaT HaTpHJI, a B Ka'lecTBe nosepXHOCTHO-aKTHBHoro semeCTBa 
- cy.rn.cpa.HoJI. IlIIOTHOCTh IlOJIYl.faCMOH neHhI COCraBJIJle'f 0.54 r/cM3, CTa6HJih­
HOCTh neHHOH CHCTeMhl COCTaBJIJle'f 40,n:ueH npH KpaTHOCTH neHbl I ,87. 

3. Pa3pa6oTaH TaMnOHIDKHhIH cocTas nos1.1rneHHoif npoquocTH c 
ncnoJihJosaffifeM uauoqacrnu Si02 H Ti02. YseJIH'leHHe npoqnoCTH ue­
MeHTa npn paHHHx cm,n:HJIX mep,n:eHHJI Ha 35.71% H 37.14%, a npH 6oJiee 
003,n:HeH CTa,n:HH Ha 18% " 20% COOTBeTCTBeHHO. Tipe,n:JIO:>KeHbl ypaBHeHIDI 
MHOJKCCTBeHHOH perpeccHH, Il03BOmIIOIUHe Ha OCHOBe yqera IlJIOIUa.lJ:H 
y,n:eJii.uo:H nosepxttocTH n pacnpe,n:eJieHHe qacTHU cnporno3Hposan npoq­
HOCTh QeMeHTHoro KaMHJI c BhICOKHM K03cp<j>HUHeHTOM .n:erepMHHaQHH ~ 

paHHeH " JT03,n:HeH CTa.lJ:HH Ha6opa npO'IHOCTH. 
4. TipeMO:>KeH HOBhIH rro,n:xo.n: K BbJ6opy MYH Ha OCHOBe Hel:feTKOH 
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JlOntKH H 6aneCOBCKHX MexaHH3MOB BblBO)J.a. flpOCTWI npoue.ll)'pa pacqera 

(He 6011ee 5-TH 11repau11i1) no3eo11J1er aeToMaTH3HposaTb npouecc sb16opa 

Ha116011ee np11eM11eMoro MYH .lVIJI KOHKperHoro MecTopo)f{)J.eHHJI. 

5. Pa3pa6oTaH !f>moHJJ. c uauo1.1acT11uaMH no3som1er cHH3HTb no­

sepxHOCTHoe HaTJ1:lKeH11e Ha rpaunue c uecpTblO no cpasueumo c BOJJ.HbIM 

paCTsopoM IIAB Ha 70-90%, 3aH1.11ueJibHO yse11n1.1usaer 3cplf>eKI<TnsuocTh 

BbITeCHeHHJI H cpn..'ITpauHH HecpTH, H3MeHSUI xapaKTep Tel.!eHHJI paCTBOpa 

IIAB OT HhlOTOHOBCKoro K ueHblOTOHOBCKOMY (nces)J.onnacTH'"IHOMY). 

6. Pa3pa6oTaH uauoreJib yse11n1.1nsa10UJ,HH cpaKTop ocTaT01.1uoro co­

nporneneHHJI JJ.O 22% s nepB)10 He)J.eJllO 11 20.31 % nocJie 10 ue,I1.e11b. Yse-

11111.1euue K03cp«tmuneHTa conpOTHBJieHIDI COCTaBHJlO 56% H 91.3%, COOT­

BeTCTBeHHO. Ko3cpcpnuneHT BbITecueHIDI npn npuMeHeHHH uauoreJIR Ha 

6% BbnIIe no cpaeHeHmo c reneM 6e3 HaHoqacTffll. KoHeqHbIH K03cpctmun­

eHT BbITeCHeffHJI npH 3TOM COCTaBHJI 69%. rny6HHHoe OTKJIOHeHHe )l(H)J.­

KOCTii npn npHMeHeHHH uauoreJUI 6onee 3cpcpeKTHBHO H npO.D.OJI)l(HTeJibHO 

c ysenH'"leffHeM Ko3cpcpHuHeHTa BblTecHeHHJI HH3KO npouuuaeMoro cJIOR Ha 

10.7%. floKa3aHo BJIHJIHHe nono:>KeffHJI reneeoro 3KpaHa B nnacTe. 

7. Pa3pa60TaHHb1e TeXHOJIOrHH npHMeHeHbI e npoMbICJIOBbIX ycnoeHJ1X: 

- c HCil0Jlb30BaHHeM TaMIIOH8)1(HOro pacTBopa TIOBbIIIIeHHOH npoq­

HOCTH 6bIJIO npmnBe)J.eHO KpermeHHe npH3a60HHOH 30Hbl Ha 7 CKB8)1(HHax 

MecTopo)f{)J.eHHH «HecpTJIHHbie KaMHH» H «rpH3eBaJI ConKa» rrpHBe.D.Inee» 

K )'BeJifflleHHIO 061.eMa )J.OTIOJIHHTeJibHO .D.06bITOH uecpTH Ha 2922 T. H CHH­

:>KeHHIO o6so)J.HeHHOCTH rrpoJJ.YK.l(ITTf B cpe,ll.HeM Ha 33%. Me)l(peMOHTHbIH 

nepHoII. (2014-2016 rr.) nocne npoee)J.eHHH )J.aHHbIX onepauui1 cocTaBHJl B 

cpeJJ.HeM 148 )].Heit 

- B pe3yJibTaTe BHeJJ.peHHJI TaMTIOH8)1(HOro COCTaBa TIOBbIIIIeHHOH 

npol.!HOCTH c )J.o6aBKOH Hatto-SiO:i .lVlH BOCCTaHOBJieHIDI repMeTHl.!HOCTH 3KC­

IUI)'aTalUfOHHOH KOJIOHHbl CKBIDKIDJbl N2 1852 HrW HM. A.AMHposa Me)l(­

peMOHTHbIB nepnoJJ. cocraeHJI 17 Mee. (::::: 510 ,'{Hen) T.e. no npHl.!HHe npHToKa 

IlOCTOpoHHHX BO)J., rJIHHbl IlO)J.3eMHble peMOHTbl He npoBO,lJ.HJIHCh, QH = 0,4-

0,5TICYT (cpe,i].HecyTOq}ibIB )J.e6HT 0,5T, T.e. Ha 0,2TICYT 6oJibIIIe), ,I1.e6HT BO)J.bl 

IlOJIHOCTbJO npeKpaTHJICJI, JJ.o6hITO ,lJ.OilOJIHHTe.JlhHO 189'1' He<f>TH 

- B pe3yJibTaTe BHe)J.peHH.JI TaMTIOH8)1(HOro cocrasa IlOBblIIIeHHOH 

npo1.1HOCTH c JJ.06aeKoH Hatto- TiO:i .lVlH )'BeJIH'"leHIDI npo1.!Hocrn ueMeHTHoro 

CTaKaHa, HaxO,lJ.}JIIJ:erocH HH:>Ke HHTepeana 3ape3KH 6oKOBOro CTBOJia " repMe­

TH'"IHOCTH cnymemmro XBOCTOBHKa Ha CKBIDKHHe N2 1369 HrW HM. 

X.3.Tamesa Me~eMOHTHbIH nepHO.D. 3KCIUI)'aTalUfff 6hIJI )'BeJifflleH, )'BeJIH­

qeHa JJ.06bNH Heclrrn H YMeHbIIIeHa o6eo,lJ.HeHHoCTb .D.o61>maeMoii npoJJ.YKUHH. 
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