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Caxa0yraunos Pycram PamuiieBuy
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Pa0oTa BbInoIHeHA B YTIPaBI€HUH HHTEHCU(PUKALIUYA U PEMOHTA CKBAXKUH

00O «YpeHrourasnpom».

Hayunslii pykoBoauTesb JOKTOP TEXHUYECKUX HAYK

Nmbaes ['naust [NapudynnoBud.

OdurmanbHble OMMOHEHTHI: JTIOKTOP TEXHUYECKUX HayK, nmpodeccop
AnekceeB JleoHnn AnekcaHapoBUY;
KaHJUJaT TEXHUYECKUX HAYK

YeznoB AHnpen AJIEKCaHIPOBUY.

Benymas opranusanus OAO HIIO «bypenune», r. Kpacnonap.

3ammra cocrourcs 10 wuroms 2005 roma B 14-00 Ha 3acemaHun

JMCCEPTAIIMOHHOTO coBeTa [] npu Y HUMCKOM TOCYyJIapCTBEHHOM

HEeTIHOM TEXHUYECKOM yHHBepcuTeTe 1o aapecy. 450062, PecmyOmimka

bamkoptocran, r. Yda, yn. Kocmonastos, 1.

C nuccepranuedl MOXHO O3HAaKOMUTbCA B OubOnuoreke Y (UMCKOro

rocy1apCTBCHHOI'O HC(I)T?IHOFO TCXHUYCCKOI'O YHUBCPCHUTCTA.

AsTtopedepat pazocnan 06.05.2005 roaa.

VYueHslil cekpeTapb

JUCCEPTALMOHHOI'O COBETA Smanues B.Y.
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OBHIASI XAPAKTEPUCTUKA PABOTbBI

AKTYaJIbHOCTH T€MbI

Ha ceBepe TioMeHcko#l o0macTu co3maHa HajJeKHas ChIpbeBas Oasza s
MHTCHCHUBHOTO pa3BUTHS Ta30BOM NPOMBIIUICHHOCTH CTpaHbl. B  peruone
cKoHIeHTpupoBaHo 10 /0 % pa3BenaHHBIX 3amacoB MPHUPOJHOTO Trasa, 4TO
NO3BOJIMJIO OpraHU30BaTh 3[€Chb KPYMNHEHWIIMM B MUPE TEeppUTOpPUATBHO-
IIPOMBIIIICHHBIH KOMILJIEKC M0 100bIYe YTIE€BOAOPOIHOTO ChIPbS.

DHepreTuueckass crpaterus Poccum npenycMaTpuBaeT —JanbHeilliee
yBeIU4YeHHEe 00heMOB M0oObIYM Tra3a. CorjacHo mporHosam, go0kda raza k 2010
roy MOXET JOCTUTHYTh B MUHUMaIbHOM Bapuante 780 mMipn Mo B roJI, a IO
ra3a B TOIUIMBHO-dHEpPreTuueckoM Oanance coctaBut 57 %. [Ipu sTom nmouru Bech
NOTEHIMATBHBINA MPUPOCT H0OBIYM ra3za B Ommxaiimue 10-15 net takke cBsi3aH ¢
JANbHENIINM pa3BUTUEM MECTOPOXKACHHM 3anagHoit Cubupu.

Ypenroiickoe razoHedTekoHaeHcaTHoe Mectopoxacaue (YIHKM) Obuto
BBelIeHO B pa3pabotky B 1978 romy m cBeime 10 nmet oGecmeumBano Oosee
OJIOBUHBI M0OBIYM Ta3a B Poccuu. B nactosmee Bpems YHI'KM nHaxomutcs Ha
3aKTIOYUTENBHOW CTaAuM pa3padOTKH, KOTOpas XapaKTepU3yeTcs HCTOIIEHHUEM
IPOJYKTUBHBIX ITUIACTOB, MaJICHUEM IUIACTOBOTO JAaBJICHUS W MOABEMOM YPOBHS
razo-BojsiHoro kontakta (I'BK). Ilpu skcrutyaTanmu CKBaKUH 3TO TPUBOJIUT K
BO3HUKHOBEHHUIO Pa3UYHBIX OCIOKHEHHH, TAKMX KaK BBIHOC TIACTOBOW BOJBI U
necka, oOpa3zoBaHuMe Ha 3a00€ CKBaXUH INeCYaHbIX NPOOOK, pa3pylieHue
MOJI3EMHOTO M YCTheBOro o0OopynoBanus u T.1. CIEICTBUEM 3TOTO SIBISETCA
CHID)KEHHE MPOAYKTHUBHOCTU CKBAXMH M 3HAYUTENIbHOE COKpalleHHe OO0BbEeMOB
JNOOBIYM YTIIEBOJOPOJIHOTO CHIPhsI MPU MOBBIIIEHUH €T0 C€0eCTOMMOCTH.

Jlis moaziep kaHus TOOBIYM HEOOXOJUMO YBEIUYUBATH 00BEMBI PEMOHTHBIX
pabot B ckBakuHax. B 2005 roay npeanosnokurenbHo notpedyercs pemont 189
ra3oBeiX ckBaxuH, Toraa kak B 2000 romy oTpeMOHTHUPOBAHO /2 CKBaxuHbI. B
pabotax A.A. AxmeroBa yOequTEIbHO MOKAa3aHO, YTO BBIMOJIHUTH TaKUE 0ObEMBI
PEMOHTHBIX Pa0OT C MHHMMAJIbHBIMH 3aTpaTaMU CPEICTB MOKHO TOJBKO MpHU
NPUMEHEHHH KONTIOOMHIOBBIX ycTaHOBOK (KVY), mosromy oHH ceifuac mupoxo

npuMensroTes Ha YI'HKM it pemoHTa ra3oBbIX CKBayKHH.
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OnHako He Bce BUABI PEMOHTA CKBaXMH MOYKHO BBITIOJIHUTH C MOMOILIBIO
KOJTIOOMHTOBBIX YCTaHOBOK. Jlns pmanmpHeWInero pacmupeHus o0nacTh HX
OPUMEHEHUST TP PEMOHTE Ta30BbIX CKBAXHH HEOOXOIMMO HCCIEI0BaTh
TUAPABIUKY  LHUPKYJISIMOHHONM  CHUCTEMbl CKBAXXHHBI TPU  BBIIIOJIHEHUU
TEXHOJIOTUYECKUX  ONEpalid  pEMOHTa C  IPUMEHEHUEM  PA3JIUYHBIX
TEXHOJOTUYECKHX Kuakocter. Kpome Toro, Heo0XxoaumMo pa3paboTaTh airOpUTM
INPUHATUS PEIlIeHUs, 00eCeurnBarolero HauBBICHIYIO 3(PQPEeKTUBHOCTH padoT, a
TaK)Ke CIHelualbHble TEXHUYECKHE CPEJCTBA JII KOJTIOOMHTOBBIX YCTAHOBOK.
VMIMEeHHO pelIeHNIO JaHHBIX BOIIPOCOB IOCBSLIEHA MTPEACTABICHHAS JUCCEPTALUS.

eab padoTsl

[ToBpimenue 3pGEeKTUBHOCTH pabOT MO BOCCTAHOBICHHUIO MPOIYKTUBHOCTHU
ra3oBbix CckBaxuH Ypenrovickoro ['HKM ¢ npumeneHnem KoJITIOOMHTOBBIX
YCTAaHOBOK 3a CYET pa3pabO0TKU M BHEAPECHHS] HOBBIX TEXHOJOTHMH peMoHTa 0e3
[IIYLIEHUS CKBAKHH.

OcHoBHbBIE 3212a4H UCCJIEAOBAHUI

1. AHamu3 COBPEMEHHOrO0 COCTOSIHUS paboT 1O BOCCTAaHOBJICHHUIO
MPOAYKTUBHOCTH I'a30BbIX CKBAXKHH.

2. AHanu3 TUAPAaBIUYECKUX COMPOTHUBICHUN LUPKYIALUOHHOW CHCTEMBI
KY, pa3spaborka [JOMONHUTENBHBIX TpeOOBaHWUN K  peKUMaAM  3aKadKd
TEXHOJIOTUYECKUX KUIKOCTEH.

3. Pa3paboTka v BHenpeHHE TEXHOJOTUI BOCCTAHOBIICHHUS MPOTYKTUBHOCTH
ra3oBbIX CKBAXHH € IpuMeHeHueM KY, UCKIIoYaromux ONepanuio TIIyHIEHUs
CKBayKMH.

4. Pa3zpaboTka METOJMKH  ONpEJesieHUs  KOMIUIeKca  paboT 1o
BOCCTAHOBJIEHUIO NMPOAYKTUBHOCTH I'a30BbIX CKBAKHH.

5. IIpoMbICHOBBIE  HMCHBITAHHSA W BHEAPEHHWE B IMPOM3BOACTBO
NPEIOKEHHBIX PEIICHNH, OLIEHKA X TEXHUKO-3KOHOMHUYECKOH 3(DPEeKTUBHOCTH.

MeToabl penieHUs MOCTABJICHHBIX 32124

B paGote B OCHOBHOM HCIIOJb30BaH KOMIUIEKCHBIM METOJ| MCCIIeI0BaHMUs,
BKJTIOYAIOIIUI aHAIMTHYECKUE PACUYCThl U IKCIEPUMEHTAIbHOE H3ydeHue (Kak

1abopaTOpPHOE Ha MOJICIISAX, TaK ¥ MPOMBICJIOBOC Ha CKBaKHHAX).
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OcHOBHOI1 00BEM HCCIIEIOBAaHUN BBIMOJIHEH HA peajlbHBIX CKBAaXXMHAX B
IIPOLIECCE PEMOHTA, a TAKXKE N0 M II0CIe HEro, C YYETOM IPOMBICIOBBIX
MaTepHaJIOB, HAKOIJIEHHBIX 32 BpeMs pa3padoTku Ypenroiickoro ' HKM.

OcHoBHBIE 3aLIUIIIaeMble T10JI0KEeHH S

1. KonTioOuWHroBasi TEXHOJIOTHSI TPOMBIBKA TIECHAHBIX TMPOOOK C
MCIIOJIb30BAHMEM IUIACTOBOW SHEPTUM ra3a.

2. KonTioOMHTroBasi TEXHOJOTUS BOJOM3OJISILIMM METOJIOM CEJIEKTUBHOU
KOJIbMaTallMy TOPOBOTO MIPOCTPAHCTBA MTyTEM 0CaIKOOOpa30BaHUS.

3. Meroauka pacyeTa OCHOBHBIX TEXHMUYECKUX U TEXHOJOTHUECKUX
IapaMeTpoOB PEMOHTA CKBaXMH C UCIONb30BaHuEM KY B ycrmoBusaX aenpeccun Ha
TJ1aCT.

4. Meroauka omnpeleneHus KOMIUIEKCa paboT MO BOCCTaHOBJICHHIO
IPOAYKTUBHOCTH Ta30BbIX CKBaXWH C wucnoiap3oBanueM KY B ycnoBusax
NEMPECCUHU Ha IJIACT.

Hay4yHast HOBU3HA

1. BnepBeie pa3paboTaHa KOJTIOOMHIOBas TEXHOJOTUS IPOMBIBKU
necyYaHbIX IPOOOK C UCIOJIB30BAHUEM IJIACTOBOM SHEPrUU Iasa.

2. BmepBoie mns  ycnoBuit  Ypenroiickoro ['HKM  pazpabGotana
KOJTIOOMHTOBAsI TEXHOJIOTHSI BOJIOM3OJISIIIAN METOJIOM CEJIEKTUBHOU KOJIbMaTaIlun
MOPOBOTO MPOCTPAHCTBA ITyTEM OCaAKO0Opa30BaHUS.

3. Jlna ycnoBud peMoHTa ra3oBbiXx ckBakuH npu  AHIIJ ¢
UCIIOJIb30BAaHUEM  KOJTIOOMHIOBBIX ~ YCTAaHOBOK  BIIEPBBIE  OIPEJEIICHbBI
JIOTIOJIHUTENIbHBIE OTPAHUYEHUS PEKHUMOB 3aKAUYEK TEXHOJOTMYECKHUX pPacTBOPOB
W3 YCJIOBHUS HEPA3pbIBHOCTH NOTOKA M COXPAHEHUS YCTAIOCTHOW NPOYHOCTH
TpYOBI.

IIpakTHyecKasi HEHHOCTh U peajin3anus padoThl

1. PazpaGoraHa u BHeapeHa «BpeMeHHass HHCTPYKUHUS IO IPOMBIBKE
MECYaHbIX MTPOOOK € MOMOIIBIO KOJTIOOMHTOBBIX YCTAHOBOK B Ta30BBIX CKBAKMHAX
YPEHTONCKOT0 MECTOPOKICHUS.

2. BHecenbl usMmeHeHus B «EnuHble TeXHUYECKHE MpaBUia Ha BeJEHUE
PEMOHTHBIX pabOT B CKBaXHHAX YPEHroWMckoro wmecropoxiaeHus. PJI

057517450210-01» ¢ y4eToM HCTOIh30BaHMS KOITIOOMHTOBBIX YCTaHOBOK.
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3. Paspaborana MeroawWKa OIpeACCHHs KOMIUIeKca paboT 1o
BOCCTaHOBJICHHIO TPOJYKTUBHOCTH T'a30BBIX CKBaXXHH C UcIoiab30BaHueM KVY.

4. Pa3pa0boTKu, NOJYyYEHHBIE B paMKaX JaHHOW JUCCEPTALMH, BHEIPEHHbBIE
npu peMoHTe CckBaxuH YpeHrouckoro I'HKM B ycmosmax AHIL, namum
skoHOMUYecKui 3¢ ekt 83,5 MitH py0. M MOTYT HAWTH IMHUPOKOE MPUMEHEHHE Ha
JPYTUX ra30BbIX MECTOPOXKIAEHUAX 3anaanoit Cubupu.

5. JIOCTUTHYT 3HAUMTENbHBIA OHKOJOrM4YecKkuid >PPexT B pe3yibTare
CHW)KEHHSI BaJOBBIX BBIOPOCOB BPEIHBIX BEIIECTB IMPU OTPAOOTKE CKBAKMH Ha
(dake, T.K. COKpallaercs NpoAOJKUTENbHOCTh padOT U UCKIIOYAIOTCS ONepanuu
TIIYHIEHUS] ¥ HOCIEAYIOIIEr0 OCBOEHUS CKBAXKUH.

AnpobGanusi padoThI

Martepuasibl, COCTaBIIAIOIIME OCHOBHOE  COJAEpXKAaHUE JUCCEPTALMH,
JIOKJIaIbIBATIUCH U 00CYKIAIUCh!

* Ha 3aceqaHuM cekuuu «J[oOblya M MpPOMBICIOBas MOArOTOBKA raza H
KoHaeHcata, akcruryaranus [IXI™» HTC OAO «I"A3ITPOM>» (Anama, 2000 1.);

 [I Mexnaynapognom  cumno3uyme  «Hayka u  TexHojorus
yIIEBOIOPOAHBIX auctepcHbIx cuctem» (Y da, 2000T.);

* |V Bcepoccuiickoit KOH(PEPEHIIMM MOJOJBIX YUYEHBIX, CHEIUATUCTOB U
CTYIGHTOB 10 MmpoOjsieMaM ra3oBOM mpoMbliluieHHOCTH Poccun  «HoBbie
TEXHOJIOTMH B ra30Boi npoMebiiieHHocTH» (Mocksa, 2001 r.);

e Hay4yHO-TexHH4YeckoM coBenanuu OAQO «['A3IIPOM», mocBsIIEHHOM
npo0JieMaM UCIOJIb30BaHuUs KOJITIOOMHTOBBIX ycTaHOBOK (Hos6pbek, 2001 r.);

* HayuHo-mipaktuyeckoi kKoHpepenunn OAO HIIO «bypenue» «Hosbie
TEXHOJIOTMH, TEXHHYECKUE CpeacTBa U Matepuanb» (Anama, 2002 1.);

* Hay4HO-NpaKkTU4YecKoW KoHpepeHuH, nocesumeHHo 20-netuto YHPC
000 «Ypenroiiraznpom» (Hobiit Ypenroii, 2002 r.);

* HAYYHO-TIPAKTUYECKOW KOH(EpeHInH, mocBsauleHHOH 25-metuio OO0
«Ypenroirasnpom» (Anama, 2003 1.);

* Hay4HO-mpakTHueckoi koHpepenmmu OAO HIIO «bypenume» (AHnana,
2003 r.);

* Hay4HO-IIpakTU4YecKOoM KoHpepeHIUH «KonTioOMHr ©0€3 TrpaHuL»
(Tromenn, 2003 1.);
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* V Bcepoccuiickoii KOH(DEPEHIIMU MOJOABIX YYEHBIX, CHEIUAUCTOB U
CTyJICHTOB 1O TmpoOjieMaM Ta30BOM mpoMmbiiuieHHOCTH Poccun «HoBbie
TEXHOJIOTMH B ra30BOM mpoMebiinieHHocTH» (Mocksa, 2003 r.);

* HayyHo-mpakTuuecko  koHepeHumu  OAO  HIIO  «bypenue»,
TIOCBSIIIEHHOM Mpo0JieMaM MOBBIIICHUS KadyecTBa peMOHTa ckBaxkuH (AHara, 2004 1.);

* HayyHo-TipakThueckod  KoHpepenuun OAO  HIIO  «bypenue»
(Kpacnomap, 2005.);

* Hay4YHO-TIPAKTUYECKOW KOH(PEPEHITUU MOJIOJIBIX CHEIUATNUCTOB U YUEHBIX
(Hanmeim, 2005T.)

Iyoankanuun

[To Teme muccepramuu omyonukoBaHo 18 paboT B OTKpHITOM Hay4yHO-
TEXHUYECKOM mevaTu, B ToM uucie 15 crareit; 2 Te3uca; 1 maTeHT Ha U300peTeHHE,
KpoMe TOro, pa3paboTaH 1 pyKOBOJSIINKI TOKYMEHT.

O0beM U cTpyKTYypa padoThl

Hucceprandsi COCTOUT W3 BBEACHUS, MATH TJiaB, 3aKJIIOYEHUs, CIHCKa
auTepatypsl U mpwioxkeHus. OHa usnokeHa Ha 131 crpaHuile MaIMHOMKMCHOTO
TeKcTa, coaepkuT 17 pucynkos, 18 tabnun u 1 npunoxenne. Ciucok aUTepaTyphl
BKIIOYaeT 126 HauMEeHOBaHHMIA.

ABTOp BbIpaxkaeT 0JaroJapHoOCTh U TIIyOOKYIO MPU3HATEILHOCTh HAYYHOMY
PYKOBOJUTENIO JOKTOpPY TexHuueckux Hayk [.I'. MmbaeBy, a Takxke y4eHBIM
Ydumckoro 'HTY: npodeccopy ®@.A. Arzamony, nouentam I[I.H. MaTrommuny,
T.O. AxOynaTtoBy 3a TOJIE3HbIE KOHCYJbTallMM, COBEThl W MOMOIIb IpHU
BEITIOJTHEHUU JAHHOUW paOOTHI.

ABTop Omaromaput paboTHukKOB OOO «YpeHrowrasmpom». HadadbHHUKa
YUPC A.A. AxwmeroBa, B.H. Xozsunosa, H.B. Paxumona, JI.H. Xanmuena,
OKa3aBIIMX MPAKTHYECKYIO MOMOIIb TPU TPOBEJICHUU HCCICIOBAaHUN U
BHEJIPEHUU pa3padOTOK.

COIAEPXAHUE PABOTbI

Bo BBeaeHum 00OCHOBaHa  aKTyaJIbHOCTh  TE€Mbl  JUCCEpTallUH,

chopMyIUpOBaHbl €€ Ledb W 3aJayd UCCIEIOBAaHUW, MPUBEIEHbI OCHOBHBIE

PE3yJIbTaThl, HAYYHLIC IMOJIOKCHHA 1 BBIBO/IbI, BBIHOCUMbLIC HA 3alIUTY.
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B mnepBoii riaBe paboOTbl KpPaTKO H3J0KEHBI OCHOBHBIE OCOOEHHOCTHU
JKCIUTyaTallid Ta30BbIX CKBaXUH YPEHIOMCKOro Tra3oHe(TEeKOHIEHCATHOIO
MECTOPOXKICHUS U TPUUMHBI CHUKEHUS UX MPOTYKTUBHOCTH.

Ananu3z cocrosiHus (onaa ckBaxud YI'HKM mnokasan, yto B Hacrosiiee
BpeMsl YHUKaJIbHas CEHOMAaHCKas ra3oBas 3aJIeKb Y peHronckoro
He(PTETra30KOHEHCATHOTO MECTOPOXKJICHHUS BCTyNWJIa B TMEPHOJ IMajaroniei
n00b1un. @aktrdecku oToop raza k 2004 rogy coctaBmil okoio 65 % ot 3amacos.
Pa3paboTka BejeTcs TMpU ra3oBOM pEKHUME C HEPABHOMEPHBIM MPOSBICHUEM
BOJIOHAIOPHOTO.

3HauyuTeNbHAsA YacTh (DOHJIa Ta30BBIX CKBAXUH PabOTaeT ¢ OrpaHUYCHUEM
1o JeOUTY M3-3a BBIHOCA IIJIACTOBOW BOJBI M TIECKA M B ONFDKaifiiee BpemMsi MOKET
BBIATH B Oe3jeiicTBHe. B CBSA3M ¢ 3TMM OCHOBHBIMH BHJIAMH PEMOHTA Ta30BBIX
CKBOXHWH SIBJIAIOTCS. OrPAaHUYEHUE W JIMKBUJAIMSA BOJIONIECKOINPOSBICHUM,
yaaneHue ¢ 3a00s recyanblx MPoOOK, BOCCTAHOBJICHUE MTPOTYKTUBHOCTH.

[TosToMy niis ycmemHoW 3KCIUTyaTallud MECTOPOXKACHUS HEeO0O0X0IUMO
KOMIUIEKCHOE TMPOBEJICHHE paboT 1Mo TOAJAEpPKaHUI PpabOTOCTIOCOOHOCTH
nercTByONEero (PoHaa CKBaXKUH, BKIIIOYAIOIIUX B CEO0s:

— yJaJeHue MecyaHbix MPoOoK;

— OrpaHUYEeHUE W JUKBUIAIMS MPUTOKA TUIACTOBOM BOJBI U MECKA.

3HauuTENBHBIM  BKJIQJA B HCCIENOBaHUE W  pelIeHue  mpoleM
BOCCTAHOBJICHUSI TMPOAYKTUBHOCTH ra30BbIX CKBaXUH B ycinoBusx AHIIJl BHecin
AxmetoB A.A., TarupoB K.M., I'acymoB P.A., Epmuno O.M., Pemuzos B.B.,
VmMmerOaeB B.I'., 3otoB I'.A., Momuanos A.l'., bnaxesnu B.A., Kinemenko 1.1.,
I'punenko A.U., bysunos C.H., 3eiirman 10.B., Ilapunos A.M. u ap.

OnHako PEMOHT CKBAXMH 110 YKa3aHHBIM TEXHOJIOTHSM IPOU3BOJIMUIICS
TOJBKO C TOJBEMHBIX YCTaHOBOK, HCIIOJIb30BaHHWE KOTOPBIX IpeaycMaTpuBaeT
KOMIUIEKC paboT MO IIYIICHHIO CKBa)XHH, 3aMEHE IOJ3eMHOT0 000pyAOBaHUs,
MPOBEJICHUIO M3OJISIIIUOHHBIX PabOT, OCBOEHUIO CKBaXXWH. JlaHHBIE pPabOTHI
TpeOYIOT OOJBIIMX MaTepUaJbHBIX 3aTpaT, KOTOPbIE HE BCErJa OIMpPaBJIbIBAIOTCS
13-3a 3HAYMTEIIPHOTO CHIDKEHHUS IeOUTa MOCie pEMOHTA CKBaYKHUHEI.

Nmeromuiicsi onbIT MCIOJIB30BAHMS KOJTIOOMHTOBBIX YCTAHOBOK I03BOJISET

Ooiece PpaduOHAJIbHO IIOAACPKUBATHL  CKBAKUMHBI B pa60‘I€M COCTOAHUU,
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CBOEBPEMEHHO U KAaue€CTBEHHO MPOBOAUTH PAOOTHI MO MOBBILIEHUIO HX
OPOAYKTUBHOCTH NPH MHHHMAIbHBIX 3aTpaTax MAaTEpHATbHBIX U TPYIOBBIX
peCypcoB.

IIpu sTOM 0030p JIUTEpaTYpHBIX NAaHHBIX M H3YYEHUE MHPOBOIO OIIbITa
UCIIOJIb30BaHUs KOJITIOOMHIOBBIX YCTAaHOBOK MOKAa3aJId, YTO OCHOBHOM OIBIT paboT
OpuxoauTcss Ha  HedraHble  MecTopokiaeHus.  Iloatomy  cymiectByer
HEOOXOIMMOCTh  YCOBEPIICHCTBOBAHUS HMEIONIMXCS MW pa3pabOTKM HOBBIX
TEXHOJIOTUH PEMOHTA Ta30BbIX CKBAXXMH NPHU AENPECCUU HA IUIACT, B YCIOBHSX
ITIOCTOSTHHOT'O IPUTOKA ras3a U3 IUIacTa.

B 3akitoueHHH r1aBbl HA OCHOBE BBIIOJHEHHOTO aHalIU3a c(hpopMyIUpPOBAHBI
LIEJIb Y 3a/1a41 MCCIIEIOBAHUM AUCCEPTALIMH, IPUBEICHHBIE BBILLIE.

Bo BTOpO# riaBe BBINOJHEH THAPABIMYECKUNW aHAIU3 LUPKYISALUOHHOM
CUCTEMBbI KOJITFOOMHIOBOI YCTaHOBKH, UCXO/ISl U3 CIEIYIOIIMX €€ OCOOEHHOCTEH:

—3HAYUTEJIbHBIE TUAPABIMYECKHE TOTEPU JABIEHUS M3-3a  MaJoOro
NpPOXOAHOTO ceueHus:i KoiaoHHbl BJIT, mpu 3TOM MX BelIMYMHA MPAKTUYECKH HE
3aBUCHUT OT INIyOUHBI CKBAKUHBI;

—IOpU TPOEKTUPOBAHUM TEXHOJOTUYECKUX ONEPAUN JIOMOJIHUTEIbHBIM
OrpaHUYMBAIOIIUM (AKTOPOM SIBIISETCS 3HAYUTEIBHOE CHUKEHHUE YCTaJIOCTHOM
IPOYHOCTH TPyObl MpH HaMaThIBAaHMM Ha OapabaH M CMAThIBAHUU C HEro MOJ
BHYTPEHHUM U30BITOYHBIM aAaBieHueM Oonee 15,0MIla. Ilostomy naBnenue
HarHetanus *kujakoctd B BJIT orpannunBaeTcsi He MpeEIoOM MPOYHOCTH TPYOBHI, a
BEJIMYMHON YCTAIIOCTHOU IPOYHOCTH.

AHanu3 KoJITIOOMHTOBOM YCTaHOBKH C TOUKH 3PEHHUSI HCTOUHUKOB MOTEPh
TUAPABINYECKON SHEPIUU NTOKa3al, YTO MOTEPU HANIOPA MPOUCXOJIST:

1) 1o miuHe 6e3mydToBoi mmuHHOMepHOM TpyOs! (BAT) — P,,;

2) B cBapHbIx cThikax BAT — P,

3) B y3Jax rupaBINYECKON OOBSI3KM YCTAHOBKH Ha MOBEPXHOCTH — P, ;

4) B 3a001HO# (TexHOMOrHUeCcKoi) koMmoHoBke Hu3a BT — P, .

[ToTepsiMu B OCTaJBHBIX y3JaX MOXHO MpeHeOpeyb, TaKk KaKk BHYTPEHHHUE
IIPOXOJHBIE CEYEHHs B HUX paBHBI BHYTpeHHeMy cedueHuro bJIT.

Jlns ouenku naBneHud B KosoHHEe BJIT mpu cnylieHHOM B CKBaXXHHY

KOMITOHOBKE PacCMOTPHUM JITIOPY UX pactpeneneHus (puc. 1).
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Puc.1. Dmoropa pacnpeneneHus qaBjieHUs B THOKON TpyOe

Pacnpenenenue naBieHUl B HUPKYJISIITUOHHON CHCTEME KOJITIOOMHIOBOM
YCTaHOBKHU MOYKHO ONMCAaTh YPABHEHUEM
8L,
— AT 2 2
P, -P = :‘Q +KIOQ _mHEgTs (1)

H 3 n2d5

rae A —Ko3hQUIUEHT TUAPABINICCKUX COMPOTUBIICHUA;

d — Bayrpennnii quamerp BT, M;

Lgzr— nnuna BJIT B Gapabane, Mm;

Q — pacxo1 KHAKOCTH, M°/C;

p — INIOTHOCTB 3aKauMBaeMOil JKHUAKOCTH, KI/M;

o . -4,
K — 0600111eHHBIi KOd(PPUITUEHT MECTHBIX COMPOTUBIICHUMN, M

Hgyr - rmybuna cnycka b/IT B ckBaxuny, M.

3 JaHHOI'O  ypaBHCHHA CICAYCT, YTO OCHOBHBIMHU II0OKa3aTCIIAMMU,

BJIMSAIOIIMMHA Ha JABJIICHUE HArHETaHWs, SBJSIOTCS: BHyTpeHHUM auametrp BJT;
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pacxo/1 )KUJIKOCTH; TJIOTHOCTh 3aKaYMBAEMbIX KHUJKOCTEH; KOMIIOHOBKA 3a00MHOTO
TEXHOJIOTHUYECKOro o0opyaoBanus; riyouna cinycka bJIT B ckBaxuHy; BelMYMHA
3a00MHOr0 1aBJIEHHS B CKBAYKUHE.

N3 Hero Takxke ciaeayer, 4To B ONPEACIIEHHBIX CIy4asX MOXKET CIOXKUTHCS
CUTyalus, KOrjJa TUAPOCTATUYECKOE  JABJICHHE  MPEBBICUT  BEIUYUHY
TUAPABIMYECKUX MOTEPH Hanopa B Tor yactu b/ T, koTopas cnynieHa B CKBaXHUHY,
¥ Pa3HOCTh JaBJICHUH B ypaBHeHWH (1) MpHMET OTPHIIATEIIBHOE 3HAYCHHE. ITO
O03HAYaeT, YTO B JIAHHOM CJIy4yae€ MOXET MPOU30UTH CHUKEHHE JABJICHUS HUKE
JABJICHUA  HACBIIIEHHBIX IApOB JKUJAKOCTH, €€ BCKUIIAHUE W  Pa3pbIB
HENPEPBIBHOCTA NOTOKA KUAKOCTH B BJIT. Jlyisi mckiItoueHuss NaHHOTO SIBICHUA
JIOTIOJIHUTENILHBIM YCIIOBUEM MPU BBIOOpE TUIPABIMYECKUX PEKHUMOB 3aKayek
ABJISIETCS  NPEBBINICHUE BEJIWYUHBI TUAPABIMYECKUX COMNPOTHUBJICHUN Haj
TUAPOCTATHYCCKUM JIaBJIcHHEM cTosi0a xuakoctu B BJIT.

OCHOBBIBasICh Ha BBIIICU3TI0KEHHBIX COOOpaKEHUAX, JIOMOJTHUTEIHLHON
OCOOCHHOCTBIO THJPABIMYECKOTO pacueTa TEXHOJOTMYECKUX Omepanuid ¢
ucrnonb3oBanueM b/[T sBnseTcs HEOOXOAUMOCThH pacueTa MUHUMAJIBHOTO pacxojia
KHUIKOCTH (M3 YCJIOBHUS HEPa3pbIBHOCTH MOTOKA) M MaKCUMaJIbHOrO (M3 yCIOBHUs
HETNPEBBINICHUS JABJICHHS, OTPAHHYECHHOTO YCTAIOCTHON TIPOYHOCTHIO TPYOBI).

B xoxe BbimonHeHUss pabOT JaHHBIM [MANa30H MOXHO PEryJUpOBaTh
U3MEHEHUEM TMepernaja JAaBleHHsT Ha 3a00HHOM KOMIIOHOBKE B IEpUOJ €€
MPOCKTUPOBAHMSI U HW3MEHEHHUEM 3a00HWHOTO JaBJICHUS HEMOCPEACTBEHHO MpHU
MPOBEICHUN TEXHOJOTMYECKON ONepalni.

B Tperbeii riaBe o00OCHOBaHA HEOOXOAMMOCTH pa3pabOTKH HOBBIX
KOMILUIEKCHBIX TEXHOJOTHI BOCCTAHOBJIEHHS] NPOJYKTUBHOCTH Ta30BbIX CKBAXKWH
0€3 MIyILIEeHUsI C UCIIOJIb30BAHUEM KOJTIOOMHTOBBIX YCTAaHOBOK.

Jis  pemieHuss JaHHOW TpoOsieMbl OBUIM  pa3palbOTaHbl  CIEIYIONINE
TEXHOJIOTUHU KalUTAIBHOIO PEMOHTA CKBAKUH:

— BOJIOU3O0JISILMS B YCIIOBUSIX PETYJIMPYEMOM AEMPECCUM HA IUIACT;

— MPOMBIBKA MECUYaHOU MPOOKU MPU MOCTOSTHHOM MPUTOKE raza U3 IuiacTta B

CTBOJI CKBA’KUHBI C IIOABECMOM IICCKAa Ha YCTHC 3a CUCT IJIAaCTOBOU OHCPI'UHU rasa.
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1. Ilpu pa3pa®OTKe TEXHOJOTMH JMKBHJIALMUUA TMPUTOKA IJIACTOBOM BOJBI
OTMEYEHO, YTO JJIsl CHM)KEHHsI BO3JECMCTBUS TEXHOJOTMYECKUX JKHUIKOCTEH Ha
pu3a00iHYI0 30HY I1acTa paboThl AOKHBI IPOBOJIUTCA B YCIOBUSAX PABHOBECHS,
T.e. B TaKMX YCJOBHSX, KOTJa HE MPOUCXOAUT HU NPUTOKA Ta3a W3 IUIacTa, HU
bunbTpali B HErOo TEXHOJOTMYECKHX KuAakocTed. I[lpum 3TOM  mOIKHO

BBIIIOJIHATBHCA YCIIOBUC

Pm:P3:Py+zPi:Py+Zpigh' (2)

roe P,,—miacrtoBoe naBiieHue, I1a;
P, —3a0oiinoe nasienue, I1a;
P, —ycTheBoe naBnenue, Ila;
2 P,, — cyMMa rHApOCTATUYECKUX JABJICHUMN XKUJIKOCTEU, HAXOISAIINXCS B
CTBOJIE CKBa)XMHBI HA MOMEHT pacueTa, [1a;
pi — IIOTHOCTB i-TO PacTBOpa, Kr/M>;
0 — YCKOpeHHe CBOOOTHOTO TaJIeHUS, M/Cz;
hi — BeIcOTa CTONOA I-r0 pacTBOpa, M.

I[Ipu sTOM 1711 ompeneneHUs] OCHOBHBIX TEXHOJOTMYECKHX MapamMeTpOB
BBITIOJTHCHUS ONEpalMii Ha CKBOXHHAX pPa3pabOTaHbl KOMIUICKCHBIC METOJIMKHU
pacyeTa BBIIICYKAa3aHHBIX TEXHOJOTUW U  aNrOpuUTM TMpOBeAeHHs padoT,
00eCIICUMBAOIINI BBIMOJTHCHHE YCIOBHUS MO ypaBHeHHIO (2) Ha Bcex 3Tamax Hx
npoBeneHus. (Cxema BBITIOJIHEHHS pPabOT 1O BOJOM3OJAIMH B  yCIOBHSX
peryJiupyeMon Aenpeccuy Ha IJIacT NMpUBeIeHa Ha puC. 2.

CeNeKTUBHOCTh PEMOHTHO-U30JIAIUOHHBIX pabot (PUP), mpoBoauMbIX IO

npezxnaraeMoﬁ TCXHOJIOTHH, oOecreunBaeTCs (SA1 (718743020087 0\%¢ 06p330M.
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Puc.2. Cxema npoBeaenus paboT ¢ UCMOIb30BaHUEM KOJNTIOOMHTOBOM
YCTaHOBKH B YCIIOBUSIX

B crammonapHom pexume (T.e. B TepMETU3UPOBAHHOW, HO HE 3ariylICHHOM
CKBa)XHWHE) JUIs OO0ECHCUCHHs CEJICKTUBHOCTH UCIONB3YIOTCS T'eOJIOTHYCeCKUE
yCIOBUSI —  CTPaTU(UUUPOBAHHOCTb MO  BOJOHACHIIIEHHOCTH 33  CYET
IPaBUTALMOHHOTO pasneneHus ¢aouaoB. B mimactax OoONBLION MOIIHOCTH C
XOpOLIEH BEPTUKAIBHONW IPOHMIIAEMOCTBIO IUIACTOBAas BOJA BHEIPSETCS
MIPEUMYLIECTBEHHO B HWKHIOIO YACTh IPOAYKTUBHOW 30HBI, OCTaBJISII BEPXHIOIO
4acTh IJIACTa HEPOMBITOM.

Kpome Toro, B IpOIyKTUBHBIX IJIACTAX CEHOMaHCKUX CKBAKMH UMEET MECTO
CTpaTH(HIUKALKS 0 XapaKTepHOMY pa3Mepy TEKCTyphl (3epeH WU Iop) OT
NOJOUIBBl K KpOBJIE, TaK YTO IPOHHUIIAEMOCTH YBEIWYUBAETCA C YBEIWYECHUEM
[JTyOUHBI.

Takum o0pazoM, (GUIABTPALIMOHHO-EMKOCTHBIE CBOMCTBA COBMECTHO C
I'PaBUTALIMOHHBIM Pa3JeJI€HUEM IPUBOIAT K TOMY, YTO IIOTOK JKMJIKOCTH JBHIKETCS

BOOJIb IIOAOIIBHI ILJIacCTaA. Te xe (1)aKTOpBI BBI3BIBAKOT INPECHUMYUICCTBCHHOC
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14
NOCTYIUICHUE 33JaBIMBAEMbIX TaMIIOHUPYIOIIUX MaTepUajoB B OOBOJHSIOUIUICS
IIPOIUIACTOK WM nepexoanyto 308y ['BK.

B CEHOMAaHCKMX Ta30BBIX CKBa)XMHAX, TOJIIMHA BCKPBITOW NMPOAYKTUBHOM
TONMIM KOTOPbIX nocturaeT 40+50 M, CeNeKTHMBHOCTH B CTAIlMOHAPHOM PEXHUME
JIOTIOJIHUTENBHO JOCTUTAETCs PEryJMPOBAHUEM BBICOTHI CTOJI0A JKUIKOCTH Tak,
4T0OBl CymMMapHOe (YCThEBOE M THAPOCTATHYECKOE) JaBICHHE Y BEPXHUX
OTBEPCTUH MHTEpBaJa iep(opaIiiy paBHIIOCH IJIACTOBOMY JIaBJICHHIO ra3a (HO He
IpeBBIIaNo ero). B TakoMm ciydae cymMMapHOE IaBliCHHE Ha ypPOBHE HIDKHHX
oTBepcTHil mnepdopalii NPEeBBICUT IUIAcTOBOE. B pe3ynbrare 3akauyuBaeMble
peareHThl MOIJIOIATCA MPEUMYIIECTBEHHO HMKHEH 4acTbhio oOpabaThiBaeMOro
njiacra.

B nuHamMuueckom pexume, T.€. B CKBaXXKUHE, pabOoTaronIel HEOCPEACTBEHHO
BO BpeMs M3O0JSLMOHHBIX PA0OT C OrpaHUYEHHBIM JEOUTOM, CEIEKTUBHOCTH
aKTyajbHa JJis SKCIUTyaTallMOHHBIX OOBEKTOB HEOKOMCKOTO KOMIUIEKCA, T/I€ MOTYT
UMETh MECTO BHYTPUCKBAKWHHBIE IE€PETOKA. BHYTPHCKBaKMHHBIE IE€PETOKU
BO3MOXHBI B CIy4a€ COBMECTHOM DKCIUTyaTallMd OJHOW CKBaKMHOW HECKOJIBKHMX
OOBEKTOB C pa3HbIMH IUIACTOBBHIMHU JaBlIEHUSMU. Pexxum pabOThl CKBaKHUHBI B
npolecce MPOBEACHUS H3OJSALMOHHBIX padOT MOXKET ObIThb MOJ0OpaH OIBITHBIM
MyTeM HEMOCPEJACTBEHHO Ha CKBAXXMHE IMPU TNOMOIIM Toadopa IITyIepa,
oOecneunBaromiero padoOTy CKBaXXUHBI B pPEXKUME «3axjeObIBaHUI», T.€.
CaMOIUIyIIEHHUs  MNpOOJIEMHOTrO  IUIacTa. Tamnonupyromue  pacTBOpHI,
JIOCTaBJICHHbIE K 00paldaTbiBaeMoMy UHTepBaity uepe3 BT, OyayT B Takom ciydae
3aJ]aBJIeHbl UMEHHO B OOBOJHEHHBIN MPOIUIACTOK MPUTOKOM ra3a U3 paboTarolero
MHTEpBaa.

[IpeumyIiiecCTBOM M OTJIMYHUTEIBHOH OCOOEHHOCTBIO  IPEIOKEHHOM
TEXHOJIOTUH SIBJIAECTCS CIEAYIOIIEE:

— B XO0J/l¢ MPOMEXKYTOUYHBIX STANOB BBHIMIOJHEHHS ONEpPaALUd COXPAHSIOTCS
YCIIOBUS ACTIPECCUH Ha IJIACT, YTO UCKIIIOYAET MOCTYIUICHHE OypepHBIX pacTBOPOB

B IJIACT;
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— IpUMEHEHHE Ta3a I TMPOJABKH H30JIUPYIONIUX COCTABOB pacHIupsieT
TEXHOJIOTUYECKUE BO3ZMOKHOCTH;

— UCIOJIb30BAaHUE KOJTIOOMHTOBBIX YCTAaHOBOK TIO3BOJISIET  JIOCTaBUTH
COCTaBbl HEMOCPEJACTBEHHO K M30JUPYEMOMY MHTEPBAIy U TEM CaMbIM COKPATUTh
30HBl CMEUIEHUS PACTBOPOB, TOBBICUTh CEJIEKTHUBHOCTh BO3JICUCTBUA U
3¢ PeKTUBHOCTD PadoT.

Kpome Toro, B naHHo# riiaBe 0OOCHOBaHBI JOMOJHUTENbHBIE TPEeOOBaHMUS,
NpEAbSABIAEMbIE K HW30JUPYIOIIUM COCTaBaM, 3aKauyMBa€MbIM B CKBaXKHHY,
MO3BOJIIONIME TMPOU3BECTH BHIOOP ONTUMAJBHBIX PEUENTYp C Y4eToM
ruapasiandeckux rmoreps B bJIT.

C yderoM O3THX YCIOBUH 1O pe3yjibTaTaM JIaDOpaTOpPHBIX H
AKCIIEPUMEHTANIbHBIX ~HCCIEIOBaHU pa3pa0oTaHa TEXHOJOTHUSI JIMKBUIAIUU
MPUTOKA IJIACTOBOM BOJIBI METOJOM KOJIbMaTalliyi MOPOBOrO MPOCTPAHCTBA MTyTEM
0CaIkooOpa3zoBaHUs.

OKCHEepUMEHTAIbHBIE U JIADOpAaTOpPHBIE MCCIEAOBAHMUS TPOBEJECHBI IO
metonuke HTL[ OOO «YpeHroirasnpom» Ha YCTAaHOBKE paJiaIbHON (UIBTpAIIUU B
TEpMOOAPUUECKUX YCIIOBUAX, OJIM3KUX K IUTACTOBBIM, YTO TIO3BOJIMIIO IMOBBICUTH
TOYHOCTbH MOJIEJIUPOBAHMSI.

Pe3ynbTaThl SKCIEPUMEHTOB 111 CEHOMAHCKOI'O0 KOJJIEKTOpa MOKa3aju, 4TO
M30JAIUOHHBIA 3¢ dekt nocturaer 98 %. JlaBnenue Hauana (QUIBTPALUM BOJBI
Yyepe3 3aK0oJIbMAaTHUPOBaHHYIO cpeny coctaBuio Oonee 0,6 MIla. Ilpu stoM mocne
JIEMOHTaXKa OBLIIO YCTaHOBJIEHO, 41O MIOPOBOE MIPOCTPAHCTBO
BOKPYT MOJENU Tep(pOopUpOBaHHOTO yYacTKa CKBOKUHBI 3aKOJILMATUPOBAHO
rejgeoOpa3HoOd Maccoil MPOJYKTOB pEeaKlMu pacTBOPOB KaJbIMICOEPKAIIETO
BEIIECTBA U AKTUBHOI'O peareHTa — KaJIbIIUTOM.

Peakiust Ha conmepikaHue KapOoHaTa KajbllMsl TOKa3aja BBICOKYIO CTENEHb
KapOOHATH3AIMKY UCKYCCTBEHHO CO3aHHOTO 00pasiia Mopo/Ibl.

Pe3ynbrarel 3KCIEpUMEHTOB MPUBEACHBI B TadIuUIe 1.
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Tabmma 1 — Pe3ynbrarel NPOBEAEHHS JKCIIEPUMEHTAIbHBIX OIBITOB II0
KapOOHATH3aAIUH
3

h, m (T Fe n Qwmic | wm,Ila-c |Pu,amm Pe,amm‘ Koy M

HauanbHble ycnoBust (CeHOMaHCKHI Mecok + ractoBast Boza) (K, 1o Bo3ayxy)

0.15 0.1 | 0005 | 000012 | 1.8010° 10 9 0.069
015 0.1 | 0005 |0.00024| 1.8010° 10 8 0.069
015 0.1 | 0005 | 000036 | 18010 10 7 0.068
015 0.1 | 0005 | 00005 | 1.8010° 10 6 0.071
0.15 0.1 | 0005 | 0.00064| 1.8010° 10 5 0.073
015 0.1 | 0005 | 000076 | 1.80-10° 10 4 0.072
015 0.1 | 0005 | 000092 | 1.8010° 10 3 0.075
0.15 0.1 | 0005 | 000112 | 1.8010° 10 2 0.080
015 0.1 | 0005 | 000134 | 1.8010° 10 1 0.085

INocne kapOoHaTH3anMK (CEeHOMaHCKHUII Tecok + mactoast Boza) (K, o BO3myxy)

015 0.1 | 0005 0 1.8010° 10 4 0.000
015 0.1 | 0005 | 000002 | 18010° 10 3 0.002
015 0.1 | 0005 | 000008 | 1.8010° 10 2 0.006
0.15 0.1 | 0005 | 000012 | 1.8010° 10 1 0.008

Pe3ynbTaThl 3KCHEPUMEHTOB TMOATBEPIMIM  BO3MOXKHOCTH  CMEIICHHS
0CaJIKOOOPAa3yIOIIMX PEarcHTOB B IOPOBBIX KaHajJaX KOJUIEKTOpAa M CHHYKCHHS
MPOHHUIIAEMOCTH BIUIOTh JO TIOJHOrO TpekparieHus GuiabTpanuu. [Ipudem
HAJISKHOCTh M30JIAIMN 3aBUCUT OT BEIIECTBEHHOT'O COCTaBa 0OCaJIKOOOpa3yIOIINX
pPacTBOPOB.

2. [Ipu pa3paboTKe TEXHOJIOTHH MPOMBIBKH MECYAHBIX MPOOOK MCXOIUIN U3
Toro (akTa, YTO HMPUMCHCHUE HW3BECTHBIX TEXHOJOTHH TNPSIMOW IPOMBIBKHA C
UCIIOJb30BaHUEM JBYX(a3HBIX IMEH He Jajo JOCTaTo4Horo 3ddexra, Tak Kak
manocts guametpoB BT (33 mMm; 38,1 wmwm; penko 44,5 mm) cosmaer
3HAYUTEIbHYIO IUIOIIAAb KOJBIEBOro mnpoctpaHcTBa Mexay BT u CKBaKHHOM.
DTO MPUBOJHUT K TOMY, YTO B OOJIBIIMHCTBE CIydYacB CKOPOCTH BOCXOJIAIICTO
IIOTOKA MPOMBIBOYHOM KHIKOCTH B 3aTPyOHOM IPOCTPAHCTBE HEIOCTATOYHBI JIJIS

ITIOJTHOI'O BBIHOCA IICCKaA.
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B cBs3u ¢ 3TUM OBUIO HEOOXOIWMO 3HAUYMTENILHOE YBEJIMYECHHE pacxoja
IIPOMBIBOYHOTO areHTa II0CJIe BBIXOAAa W3 THIAPOMOHHUTOPHON Hacamku (10
BEJIMYMH, 00ECIICUYMBAIOIINX BBIHOC TIECKa ¢ 3a0051).

[Tocne mM3ydeHHsT H3BECTHBIX CIIOCOOOB yAQJICHUS MECUaHBIX MPOOOK ObLIa
pazpabotana HoBasg TexHoOJIOTHS. CyIIHOCTh HOBOM TEXHOJIOTHH TMPOMBIBKH
MecyaHbIX MPoOOK, OMMCaHHAas B HACTOSIIEH paboTe, COCTOUT B TOM, UYTO Ha 3a00i
CKBAOXHHBI, TMPOAOJDKAIOIIEH  rasomnpossieHue, nomaercs  yepe3 BT
neHooOpa3ytomasi KUAKOCTh, CO3Jaloliasl C IUIACTOBBIM Ta30M TEHHYIO
nByx(ha3Hyl0 CHUCTEMY, KOTOpas W BBIHOCUT Ha TOBEPXHOCTh TMECOK MO
KoJiblieBoMy npoctpanctBy mexay bJIT u HKT.

PaboTh1 mpou3BOATCS B CIEAYIONICH MOCIIEI0BATEIHHOCTH:

— cnyck B/IT 10 ronoBel necuanoil NpooKy;

— BBI30B IPUTOKA r'a3a U YCTAHOBIICHUE [IUPKYISALNU;

— IpoMBIBKa TiecyaHou mpoOku  gomyckom BJIT ¢ mpokaukoit
MeHO00pa3yIoIIeH KUJIKOCTH,

— MPOJYyBKa CKBaXXMHBI Ha (paKeJIbHBIM OTBOJ JJIS YAAJICHUSI OCTAaTKOB MEHBI
Y TIEHOO0pa3yIoleil sKUJIKOCTH,;

— n3Bieuenue b/IT.

Oco0eHHOCTSIMU JAHHOTO Croco0a SIBISIOTCA

a). IIpoBemenue pabOT B YCIOBHSX JACMPECCHU MPH MOCTOSHHOM PacyeTHOM
MPUTOKE  IUIACTOBOTO  Ta3a, MPOUCXOMSIIEM Ha  BCEM  MPOTSHKEHUU
TEXHOJIOTUYECKOW OIEpaLNH.

b). 3akauka B B/IT meHooOpa3yroled KUIKOCTH, KOTOpas MPH BBIXOJE U3
TUAPOMOHUTOPHON HACaJKW pa3MbIBaeT MECUYAHYH MPOOKY U, CMENIUBAasICh C
MOCTYTAIIIUM M3 TUlacTa ra3oM, oOpasyeT aByxdasnyro neny. [Ipu 3Tom uz-3a
PE3KOro yBeJIMUYEHUsS 00bemMa MPOMBIBOYHOIO (UIIOMAA MPOUCXOIUT MOBBIIICHUE
CKOPOCTH BOCXOJSAIIEro MoToka B KoiybleBoM mnpoctpanctBe b/[T — HKT, dro
oOecrieynBaeT MoAbEM IMecka Ha YCThe.

ClOXHOCTh JAaHHOW TEXHOJOTHH COCTOUT B HEOOXOJAUMOCTH MOACPKAHUS

TaKNX PCKHUMOB 3aKa4€kKk C YUCTOM THAPABIMYCCKUX IIOTCPb BO BCcel
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obecrieunBacs IIPUTOK Tas3a COrJIaCHO

3)

AJIFOpI/ITM 'uApPpaBJIIMYCCKOTO pacdcTa IIPOMBIBKHU recYaHoMn HpO6KI/I C

MCTIOJIb30BaHUEM KOJITFOOMHTOBOM YCTaHOBKM MPUBEJIEH Ha PUC. 3.

Pacuer MuHHMMaNbHOTO pacxona
NBYX(ha3HOW NEeHbI

v

Pacuer MuHMManbHOTO M
MakcuMaibHoro pacxona [TOX
yepe3 BT

v

Ornpenenenne 100bIBHBIX
BO3MOKHOCTEH CKBaKUHBI
(xoaddurrenTs! a,B)

v

Pacuer HeoOxomumoro nednra
CKBaXMHBI, 3a00MHOTO IaBJICHUS

v

PacueTr MakcuMalnbHOM IJIOTHOCTH
TMIEHBI, BBIOOD IJIOTHOCTH U
peLenTyphl IEHbI

v

YTOYHEHHBIN pacueT MmoKaszaTene,
P, QP

Puc.3. Anroput™ ruipaBindeckoro pacuera
IPOMBIBKHU TIECUAHOM MPOOKH

I[aHHBIﬁ AJITOPUTM THAPABIMYICCKOI'O pacdCTa MOKET HUCIIOJIb30BATLCA IIPHU

BBIITOJIHCEHUHN TCXHOJOTMYCCKHUX onepaunﬁ AJIsT UIBMCHCHHA PCKUMOB 3dKa4YCK B

AUAaJIOTOBOM PCKHUME.

Ha ocHOBe pe3ynabTaToB THAPABIMYECKOTO aHaIW3a IUPKYJISIUOHHON

CHUCTEMbl KOJTHOOMHIOBOM YCTaHOBKM OOOCHOBaHbl OCHOBHbIE TpeOOBaHUS,

MMPCABABILICMBIC K PCKHUMaM 3aKa9YKHW TCXHOJIOTHYCCKUX PaCTBOPOB.
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B 4erBepToM riiaBe JaHO OINMCAHWE METOJWKHU OIPENEIICHUS KOMIUIEKCA
paboT MO BOCCTAHOBJICHHUIO MPOAYKTHBHOCTH Ta30BBIX CKBRXHMH Ha OCHOBE
JICTAILHOTO aHalW3a NPUYAH CHUXKEHHUS JCOUTHBIX BO3MOXXHOCTEM CKBaXKHH,
M3Y4YeHUS! KOHCTPYKTHBHBIX U T€OJOTUYECKUX OCOOCHHOCTEW CTPOCHUSI CKBAKUHBI U
[13I1.

CyurHoOCTh METOIMKH 3aKJIIOYAeTCSl B MOJTAIHOM OIPEAEICHUU OCHOBHBIX
reoJorO-TeXHUYECKUX  (PaKkTOpoB, TO  pe3ydabTaTaM  KOTOPOTO  pelIaeTcs
HEOOXOIUMOCTD BBIIIOJHEHUS TOW UM MHOW TEXHOJOTUYECKOM OIlepaluu.

[IpumeHeHne  METOAMKH TIO3BOJISIET Oe€3 OMMOOK OMpPENeIUTh KOMILICKC
re0JIOTO-TEXHUYECKUX  MEPONPUATUN, HEOOXOAMMBIX  [UJII  BOCCTAHOBJICHHS
NPOAYKTUBHOCTH CKBa)KMHBI C Y4€TOM HMEIOUIMXCs (aKTOPOB U ONTUMHU3UPOBATH
3aTpaThl Ha peMOHT. [lopsiiok BeIOOpa puUBEICH Ha puC. 4.

B nfATOii riaaBe npuBeAeH MpUMEpP NPOCKTUPOBAHUS KOMIUIEKca paboT 1o
BOCCTAaHOBJICHHIO TIPOAYKTUBHOCTH Ta30BoM ckBaxkuHbl Ne 9192 Vpenroiickoro
I'HKM u pe3ynbTarbl TPOMBICIOBBIX HUCHBITAHUN W BHEAPEHUS pa3pabOTOK, JaHa
OLIEHKA WX TEXHUKO-?KOHOMUYECKOU 3((HEeKTUBHOCTH.

TexHosiorusi M30J5IlUM  TNPHUTOKA IUIACTOBOM BOAbI B  YCJOBHSAX
peryJupyemMoii aenpeccuu

Pa3zpaboTannas TexHomorus ucnbiThiBaiach B 2002 — 2004 rr. 1 BHenpeHa Mpu
peMoHTe 27 Ta30BBIX CKBaKWH YpeHroiickoro 'HKM, B ToM uncie Ha 6-Tu Ta30BBIX
CKBa)KMHAX C MCIOJb30BAHUEM METO/a KOJIbMaTallMi [TOPOBOIO MPOCTPAHCTBA IIyTEM
0caIkooOpa3oBaHMs. Y CIEMHOCTh padOT cocraBmia: obmas — 78,5 %; mo meromy
ocankoobpaszoBanus — 83,3 %.

VY TBepKACHHBIN SKOHOMUYECKUH 3(h(PEKT JOCTUTHYT 3a CUET IOMOIHUTEIHLHOU

I[O6I>I‘—IPI ra3a M3 OTPCMOHTHUPOBAHHBLIX CKBAXHH U COCTABUJI 10,8 MJIH pPYVO. (l]OJ'IH

aBTopa 1,08 miH pyo0.)
TexH0JI0Orusl NPOMBIBKH NECYAHBIX MPOOOK

Pa3paboTanHasi TEXHOJIOTHS HAlLUIa MIMPOKOE TMPUMCHEHHE Ha Y PEHTOHCKOM
I'HKM, B mepuon ¢ 1999 mo 2004 rom ona Owwuia mcmoib3oBaHa Ha 150 ra3oBbIX

CKBa’KHMHax.
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Jrtan 1. AHanu3 HHPOPMAIMH O T€0JIOTO-TEXHUYECKOM | PeMOHT ¢ noabemMHOM
Vd
COCTOSIHUM CKBKHHBI YCTaHOBKHU
| | A A
Kouctpyxkius KauecTBO Hanmuue u
CKBaXXHHBI, LIEMEHTHUPOBAHUS WUHTEPBAJIbI
TIOA3EMHOTO CKBa)XUHBI BOIJOHOCHBIX
o0opynoBaHus HACTOR
. Her
KoHcTpykuus ckBaXKHHBI TO3BOJISIET TipoBeeHue padot ¢ BT
v Iz Hert
3 > Hanwuure mocTopoHHHX T
Tanm 2. > [peMETOR > OBUJIbHbBIE
Onpenenenve paboThI
TeKyIero 3abos Ila
«| Hanuuue ruapatHoi |  Pacremmenue
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Hefr
Hannuue necyagou | [IPOMBIBKa IecyaHo
7 IpOGKH 7 poOKH
i
N
v Jla
9tan 3. TazoauHaMUYECKHE UCCIENOBAHUS ¢ OTOOPOM MPoO
e Het II;macToBEIN IECOK «| 3akperieHue
= 7
g 11311
= i
[+]
5 Her BrIHOC m1acTOBOM BOJIBI
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[+
3 ¢ >
: v
%) —
2 Irtan 4. [ mapoxrMaHaau3 MIaCTOBON BOIBI
g IMaapododuzamms
O
=
2 2
3 w | | M>25 | | Bopa texHOreHHas
= = P HapaiuBanue
o] 3
§ 2 | M<1 | | Bona | LIEMEHTHOI'O CTaKaHa
= 3
51 % —M=05...12— KonpeHncanyonnas + o & AKOP +
q:): E IONOIIRGHHAY % '§ || [leMeHTHBIH MOCT
) — M= 18...19— 22
5’% = Boga nogomniBeHHas 1 8¢ A-Tlracr +
o Y o S M o
S [ LHIEMCHTHbIN MOCT
g Iran 5. [IT'U no ornpenenennto HHTEPBAIOB
z OOBOAHEHHUS U MyTeH MOCTYIIEHU [IACTOBOM BObI =
z > Z AKOP +
v ] Q_‘ o
g 5 = —_HerepMeTnuHbIiH Gammak 9/k_— £ g [ lcheHTHbI MocT
3 = =8
=E N [Mogwem 'BK 110 nHT. — S 5 A-Ilnacr +
E g | 2 | | uemMeHTHBIH MOCT
Her | | da é’* 2 ! O06pa3oBaHne KOHYCa |
o Cnava cKBaKMHbI
Y 3aKa34uKy

Puc.4. Cxema KOMITJIEKCHOW METOAUKHU OTPEIETICHUSI TEXHOJIOTUH BOCCTAHOBIICHHUS
MPOAYKTUBHOCTH Ta30BbIX CKkBaXUH Y HKM

Pe3ynbTaThl, mONy4YeHHBIE B XOJ€ HCCICIOBAaHWN W pa3pabOTKU JTaHHOU
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TE€XHOJIOTUH, WCIOJb30BaHbl MPHU COCTABICHUU «BpeMEHHOW WHCTPYKUUU MO
MPOMBIBKE T€CYaHBIX MPOOOK Ha YpeHroickoMm Mectopoxiaenuu. BPII» u mnpu
nojaue 3asBKU Ha n3ooperenue (mareHT PO No 2198995).

OkoHOMUYECKHH A(PEKT OT BHEAPCHUS TAaHHOW TEXHOJOTHH COCTaBWI (2,7
MJIH pYo0. (1o aBTOpa cocrariser 9,1 muH pyo.)

B nmanHO#i paboTe Ha OCHOBE KOMIUIEKCHOTO M3YYEHHS COCTOSHUS
IKCITyaTaliMoOHHOTO (QoHa ra3oBbix ckBaxuH YI'HKM u ruapaBnuueckoro anaimsa
LHUPKYJISILIMOHHON CUCTEMBI KOJITFOOMHIOBOM YCTaHOBKH BbIPaOOTAaHbI U pPEaTU30BaHbI
Ha  IPAaKTHUKE  TEXHOJOTMYECKHE  PEIIEHHS  BONPOCOB  BOCCTAHOBJICHUS
POTYKTUBHOCTH Ta30BBIX CKBAXWH 0€3 TIYIICHHS B YCIOBHUSIX aHOMAIbHO-HU3KUX
IUIACTOBBIX JIaBJIEHUM Ha 3aKIIOUUTEIBbHON cTaauu pa3paboTKH, 3alllUIlEHHBIE
MaTeHTOM U CBUAETEIHCTBAMM.

Takum oOpa3oM, pelraercs: BaxkHasi JAJisl OTpaciiv U 3KOHOMUKHU Poccum 3agaua
nojajepkaHusi oOBEMOB JI00BIYM  YTJIEBOAOPOIHOIO CHIPbSl, OXpaHbl HEAp H
OKpYKaloIlllel Cpelbl MyTeM MOBBIMICHUS 3((PEKTUBHOCTH paboT MO PEMOHTY
CKBKHH.

OCHOBHBIE BbIBO/JIbI U PEKOMEHJIALIUN

1. W3yyena ruapaBivKa HUPKYJISIIMOHHON CUCTEMbI KOJITIOOMHTOBOM YCTaHOBKH,
chopMynrpoBaHbl ycioBHs HepaspeiBHOCTH moToka B BJIT u oGecneuenus eé
YCTaJIOCTHOM MPOYHOCTH.

2. Pazpaborana u BHeJIpeHa TEXHOJOTUS MPOMBIBKM IME€CYaHBIX MPOOOK ¢
MPUMEHEHUEM KOJNTIOOMHTOBBIX YCTAaHOBOK HA OCHOBE HCIOJb30BAaHUS ILIACTOBOM
SHEPI'UM rasza AJisl yJaJIeHHUs MeCKa U3 CTBOJIA CKBAKUHBI.

3. Brepseie mis ycnosuit Ypenroiickoro [HKM paspaborana kontioOuHTOBast
TEXHOJIOTUSI CEJIEKTUBHOM BOJOM3OJSLMHM METOAOM  KOJIbMAaTallid MOPOBOIO
MPOCTpPaHCTBA B pe3yibTaTe ocaakooOpazoBanus. CeIeKTUBHOCTh BOJOHU3OJIAIINU
oOecrieunBaeTcs TEM, 4YTO B CEHOMAHCKUX MPOAYKTHBHBIX ILIacTax OOJIBIION
MOIIHOCTH C XOpOWIEH BEPTHKAJIbHOM IPOHULAEMOCTBIO 3aKOHTypHas BOJa
BHEJIPSAETCS IPEUMYILIECTBEHHO B HUYKHIOIO YaCTh IUIACTA BIOJb MOAOIIBBHI.

4. PazpaboTaHa M BHEJIpPEHAa METOAMKA HMCCIIEIOBAHUS COCTOSHUS CKBAKUHBI U
onpeJesieHs] KOMIUIeKca paboT MO BOCCTAHOBIEHHUIO MPOIYKTUBHOCTH Ta30BbIX
CKBOXHMH C HCIOJB30BAHMEM KOJTIOOMHTOBBIX YCTAaHOBOK, KOTOpas OCHOBaHa Ha
NETAJIbHOM aHalIW3€ NPUYMH CHUKEHUS JACOUTHBIX  BO3MOXHOCTEM CKBa)HH,
U3YYEHUH KOHCTPYKTHUBHBIX M I€OJIOTMYECKUX OCOOEHHOCTEW CTPOCHMSI CKBAKUHBI U
[13I1.

http://www.tech-biblio.ru



22

5. Pa3paborana «BpemeHHass MHCTPYKIMS IO TMPOMBIBKE MECYAHBIX MPOOOK ¢
UCIIOJIb30BAaHUEM KOJITIOOMHIOBBIX YCTaHOBOK», yTBepkiaeHHas B YHWPC OOO
«Ypenroiraznpom» B 1999 r. u cornacoannast 8 PI'TOU.

6. Buecensl wu3MeHeHus B «EnuHbIE TEXHUYECKHE TIpaBWia Ha BEJICHUE
PEMOHTHBIX pabOT B CKBaXMHAX Y peHroickoro mectopoxaenus. PJI 057517450210-
01» ¢ yueToM UCIOJIb30BaHUS KOITIOOMHIOBBIX YCTaHOBOK.

7. Pe3ynbTaThl TPOBENCHHBIX WCCIENOBAaHUNA U pPa3pabOTKH, TMOJyYEHHBIE B
paMKax JaHHOW JUCCEpTallud, BHEIPECHBI MPH PEMOHTE CKBaXXUH YPEHTOMCKOTO
I'HKM B ycnousix AHI/] ¢ sxoromuueckum 3ddexkrom 83,5 MuaH py6. (ois aBTopa
10,18 mutH pyo.).

OcCHOBHBIC NOJIOKEHHMS] JMCCEPTALMH ONYOJIHUKOBAHBI B CJICAYIOIINX

paborax:

1 CaxaOytauHoB P.P., AxmetoB A.A., Paxumos H.B., Xagues /[.H. [Ipumenenue
JTUCTIEPCHBIX CHUCTEM IS TPOMBIBKM TECUaHbIX MPOOOK HAa Ta30BBIX CKBaXHHAX
Vpenroiickoro  Mmectopoxknaenus// Hayka W TexXHOJOTHS  YIJICBOJOPOIHBIX
mucnepcHblx  cucteMm: Matepuansl ||l MexayHaponHoro cummnosuyma. —Yda:
l'ocynapcTBeHHOE W3I-BO HAyYHO-TEXHUYECKOW mmtepaTypbl «Peaxtus», 2000. -
C.137-138.

2. CaxabytaunoB P.P., AxmeroB A.A., Xamues JI.H., Paxumo H.B. CepBucasie
TEXHOJIOTUH C IPUMEHEHUEM KONTIOOMHTOBBIX YCTAHOBOK MPH KATUTATHHOM PEMOHTE
ra3oBbIx ckBaxuH// TexHOIOrHYECKOE MPIIIOKEHHE K KypHaTY «HedTh U KamuTam.
—2001, Nel1.—-C.21-23.

3. CaxabytnuaoB P.P., AxmeroB A.A., Kykoeckmit K.A., Xammen JI.H.
Texnomoruu  oOCHyXUBaHUSI  CKBaOXUH  YPEHTOHMCKOTO  MECTOPOXKACHUA C
NPUMEHEHUEM KOJITIOOMHIOBBIX ycTaHOBOK// Marepuainsl || Beepocceutickoii HaydHO-
TEXHUYECKOU KOH(PEPEHIINH 10 MpodieMaM KOJTIOOWHTa B HETEra30BOM KOMILIEKCE
Poccun. — M.: Munrtomsuepro, 2001. — C.42 —46.

4. CaxaOytaunoB P.P., AxmetroB A.A., XykoBckuii K.A., Xagues J[.H. OmnbiT
MPUMEHEHUSI KOJTIOOMHTOBBIX YCTAaHOBOK [JIi PEMOHTA CKBAXKUH Y PEHTOMCKOTO
mectopokaenus//  Martepuanet |l Bceepoccuiickoli  HaydHO-TEXHHUYECKOM
KoHepeHInn 1o npobieMaM KoNTIOWHTra B HedTerazoBoMm komiuiekce Poccun. —
M.: Munromsepro, 2001. — C.37 —41.

5. [1aT.2198995 P®, (51) 7 E 21 B 19/22. Cnoco® peMoHTa CKBaKHH
MOCPEICTBOM  CO3JaHMsl MCKYCCTBEHHOTO 3aTpyObsi B  KOJIOHHE HACOCHO-

KoMmIpeccopHbix Tpyo// A.A AxmetoB u ap. — 3ass. 21.01.2002, broi. Ne 5.
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6. CaxabytmunoB P.P., AxmeroB A.A., CepebpennukoB C.B. K Bompocy o

METOJIUKE MPOBEACHUS Ta30JMHAMUYECKUX HCCIEAOBAHUM CEHOMAHCKUX CKBaKUH C
MOCIIEYIOIIUM  ONPE/IEICHUEM ONTUMAIBHOTO TEXHOJIOTHYECKOTO pEeXHMa UX
skciuryataruu//  [IpoGmeMbl  SKCILTyaTalldd  MECTOPOXKICHHN Y PEHrOMCKOro
KOMIUIeKca: Matepuanbl HaydHO-TeXHUYeckor KoHdpepeHnuuu (HoBbiii Ypenroit,
HOs10pb 2000 1). —M.: OO0 «MPI] I'azmipom», 2002. — C.90 — 94.

1. CaxaOyTauHOB P.P., JlyxbsiHeHKO A.B., AxmetoB A.A. Ouenka
3¢ (HEKTUBHOCTH MPOBEICHUS PA0OT MO KAUTAILHOMY peMOHTY cKBaXuH//TIpoOiieMbr
JKCIUIyaTalluM MECTOPOKJICHHI YPEHIOoMCKOro KoMiuiekca: Marepuaiibl Hay4dHO-
texHuueckoit koHpepennuu (Hobiit Ypenroit, Hos0ps 2000 r.). -M.: OO0 «UHPI]
IMazmpom», 2002. — C.93 — 96.

8. Caxa0ytaunoB P.P., AxmeroB A.A., Paxumor H.B., Xammer JI[.H.
[lepcniekTUBBI MPOBEACHHUS PEMOHTHO-M3OJSIIMOHHBIX pabor Ha YHI'KM c
NPUMCHEHHEM  KOJTIOOMHIOBBIX  ycTaHOBOK// OCHOBHBIC TMPHUHIMIIBI  BBIOOpA
TE€XHOJIOTUH, TEXHUYECKUX CPEJICTB M MaTepHalloB NPU CTPOUTEIILCTBE U PEMOHTE
ckBakuH: CO. Hayd. Tp. OAO HIIO «bypenue» — Kpacnonap, 2002. — C.239 — 246.

0. CaxabytnunoB P.P. u np. AHanu3 pe3ynapTaTOB BHEAPEHUS KOJTIOOMHTOBBIX
YCTAaHOBOK [UISI PEMOHTa CKBaXHH Y PEHIOWCKOTO MecTopoxacHus//OCHOBHbIC
NPUHIUIOB  BBIOOpPA TEXHOJOTMHM, TEXHUYECKUX CpPEACTB W MaTepuajgoB IpH
CTpouTeNbCcTBE U pemoHTe ckBaxuH: CO. Hayd. Tp. OAO HIIO «bypenue». —
Kpacuomap, 2002. - Bem.7. - C.232 — 238.

10. CaxabyrouaoB P.P. m np. Texnuueckue HapaOGOTKu B 00JacTH yHajeHHS
NeCYaHbIX MPOOOK B ra30BBIX CKBAKMHAX Y PEHronckoro MectopoxacHus// TexHuka
¥ TEXHOJIOTHI 3aKaHYMBaHUSA U peMOHTa ckBakuH B ycnousix AHIIJI: CO. Hayu. Tp.
OAO HIIO «bypenue».— Kpacnonap, 2002 - Bei.8. — C.298 — 308.

11. CaxabyrmunoB P.P., AxmeroB A.A., PaxumoB H.B., Xamues JI.H.
Kontrobmarosele TexHomorun B OOQO «YpeHrourasmpom».  CTPaTeTHH, HOBBIC
TEXHOJIOTUYECKUE  PElIeHUSs U OCHOBHBIE  HaIpaBICHUS  JaJbHEHIIEro
coBepmieHcTBoBaHus// Bpemst kontroounra.- 2002. - Ned. — C.12 — 15.

12. Caxabytaunos P.P., AxmetoB A.A., Epsikanun K.B., Xaaues J[.H. Pa3zpaboTka
U BHeJpeHre MH(POpMaIMOHHO-aHAIUTHYEeCKoro nakeTa nporpamm ['eoOduc 3.0 mis
KalUTaJIbHOrO  peMOHTa  cKBaXuH//[IpoOneMbl  OCBOCHHSI ~ MECTOPOXKICHHIA
Vpenroiickoro komiuiekca: C6. Hayd. Tp. OOO «Ypenroiiraznpom». —M.. OO0
«Henpa-busnecuentp», 2003. — C.235 — 238.
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13. CaxabytmunoB P.P. u np. MudopmarimoHHo-aHAMTUTUYECKHUI TTAaKET MPOTrpamMm
I'eoOduc 3.0 mnst kanmurtambHOro pemoHTa CckBaxkuH// COBpEMEHHBIE HAy4HO-
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VYpenroiickoro MectopoxacHus// COBpeMEHHbIC HAyYHO-TCXHUYCCKHE PCIICHHS
3 PeKTUBHON  SKCIUTyaTallid  MECTOPOXKJACHUN  YPEHroMCKOro  KOMILIEKCA!
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15. CaxabytnunoB P.P., AxmeroB A.A., PaxumoB H.B., Xamuer [[.H. Pemont
CKB&XHMH C NPUMEHEHHEM  KOJTIOOMHTOBBIX YCTaHOBOK. Pe3ynbTaTthl  ux
ucnonb3oBanuss Ha YHI'KM, ocHoBHbIe mpoOsembl u niepcrekTuBbl// ObecrneyeHue
b ¢deKkTuBHOTO  (QYHKIMOHMPOBAHMS  YPEHTOMCKOTO  He(Tera3oJo0bIBarOIIEro
KoMIUIeKca: Te3uchl JTOKJIAZOB HAyYHO-TEXHUYECKOW KOoH(pepeHimu (AHama, mai
2003 1.). — M.: OO0 «MPI] I'azmipom», 2003. — C.55 — 56.

16. CaxabytmunoB P.P., AxmetoB A.A., Paxumor H.B., Xagues /[.H. Meroanka
BbIOOpa TEXHOJIOTMHM BOJOM3OJIALIMOHHBIX PabOT C NMPUMEHEHHWEM KOJITIHOOMHIOBBIX
ycraHOBOK Ha Ypenroiickom ['HKM// Teonorus, Oypenue, pa3pabotka u
AKCILTyaTalysl Fa30BbIX U Fa30KOHIEHCATHBIX MECTOPOKIeHNI: HayuHO-TeXHUUECKHIA
cobopnuk, Ne 3. —-M.: OO0 «UPI] I"'azmpom», 2003. — C.81 — 85.

17. CaxabyrmunoB P.P., IllakmeB A.3., Xamme JI.H., AxmetroB A.A.
[lepcniekTuBHBIN croco0 cenekTUBHOTO Bo3aekcTBus Ha I[I3I1 ¢ mpumenenunem
xontioOounra Ha YT HKM// Bpemst kontroounra. — 2004. — Ne 9. — C.29 — 31.

18. CaxabytmunoB P.P., Xagues JI.H., AxmetoB A.A. KoMmruiekcHOe TpUMEHEHHE
KOJITFOOMHTOBBIX TEXHOJOTHH C TPaIUIIMOHHBIMH CIIOCOOaMU PEMOHTA CKBakuH//
Bpewms xontio6unra. —2004. —Ne 9. — C.32 - 34.

http://www.tech-biblio.ru



