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B HacTosiwee BpeMs MHHOBALIMOHHO-MHBECTULIMOHHBLIN ¢doHA CamapcKkon o6nactn NnpoaoKaeT paboTy No noaaepkke
MHHOBALMOHHbIX NpeanpuaTuin. MNaax pa6otbl PoHAa Gbla COCTaBAEH B COOTBETCTBUM C 3aja4aMu, NocTaBlieHHbIMKU Mu-
HUCTEPCTBOM 3KOHOMMYECKOIO Pa3BUTUS, MHBECTULMI M Toprosan CamapcKon o6nactu, 1 ¢ y4eTom NnoTpebHoCcTeNn apy-
rMX oTpacneBblX MUHUCTEPCTB. [lesiTenbHoCTb PoHAA MO Pa3BUTUIO MHHOBALMOHHON AeaTenbHocTn B 2009 rogy 6yaet
MMeTb 60/blIOE CoLManbHOE 3HaYeHne, MOCKONbKY MO3BONUT 6oee aPPEKTUBHO peann3oBaTb aHTUKPU3UCHbIE MEPO-
NPUATUSA, HanpaB/ieHHble Ha NOAAEPKKY U Pa3BUTUE Manoro npeanpuHUMaTenbCcTea.

B 2009 rogy nnaHupyeTcs npoBeaeHue Tpex KOHKypcoB: «Maes», «OnbITHbIM 06pasely U «3aiMbl», KOTOPble MO3BONAT
noaaepxaTb UHHOBaALMOHHbIE MPOEKTbl Ha Pa3/IMYHbIX CTaAUAX UX peanu3auuu.

Taknm o6pa3oM, 6yayT NoAAEPKaHbl KaK HOBblE MAEW U MPOEKTbl, TaK U 0TOOpaHHble paHee.
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KpucrauioxuMudeckue 0COOEHHOCTH
KAK TeHeTHIECKHH HHIUKATOP 00PaA30BaAHHA
XPOMIIITHHETHIOB H X MOCIETYIOIEH 3BOTIOIHH
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A.U. BaxTuH

/KasaHCcknin rocynapCTBEHHbIN
YHUBEPCUTET,

r. KazaHb/
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pOMWNUHENUABI  ABASAOTCA

€4ANHCTBEHHbIM MNPOMbILWIEH-

HbIM WMCTOYHUKOM 3NIEMEHTA
XpoMa, OHM TaKKe NpeacTaBAsfoT Cco-
601 OANH M3 pPacnpPoOCTPaHEHHbIX TU-
nomMopodHbIX MUHEPANOB YyabTpaoc-
HOBHbIX nopofd. Mo KpucTannoxmmu-
YECKMM HEOAHOPOAHOCTAM MOXKHO
CyaMTb 06 06pa30BaHUM XPOMUTOBbIX
pya v ynbTPAOCHOBHbLIX MOPOA B Le-
nom [5]. Ana u3yvyeHus reHesuca
XPOMLWMUHENMUAOB U XPOMUTOBbLIX PyA
cellyac BCECTOPOHHE MCMONb3YlTCH
COBpeEMEHHble GU3NYECKME MEeTOoAbl
nccnegoBaHms. O6pas3ubl nopos 6bl-
N1 B3SITbl C PYAONPOSIBIEHUIA U MecC-
TOPOXAEHUN ceBepHOM YacTn BolKa-
po-CblIHUHCKOro, a TaKXe C MecTo-
poxaeHunsa LleHTpanbHoe MaccuBa
Pan-U3. WUccnepoBaHusa npoBoOAu-
/INCb Ha OCHOBE METOA0B afcop6LM-
OHHOM ONTUYECKOWM CMEKTPOCKONUN U
3/1EKTPOHHOro0 MapamMarHuMTHOro pe-
30HaHca.

PaHee mMeToOM ONTUYECKOW CNEKT-
POCKOMWUU M3yYanucCb TONbKO XPOM-
WAXHENNAbI U3 FYBGUHHbIX KCEHONUTOB
KumbepnutoBon dopmaumn [9]. 3a-
NMUCb OMTUYECKMX CMEKTPOB MNorsoLle-
HUS Benacb B AuManasoHe AMH BOJH
400-800 HM ¢ Wwarom 2 HM Ha cneuua-
IN3NPOBAHHON OMTUKO-CNEKTPOCKOMMU-
4YeCKOM yCTaHOBKe Ha 6a3e MMKPOCKO-
na MWH-8. MpenapaTbl Ans mnccneno-
BaHWS U3roTaBaMBaNMCb B BUAE NOJU-
poBaHHbIX neTporpadunyeckux wnmdos

TonuwmHon 0,01-0,04 MM 1 Ha NpPoCcBET
UMenu KpacHo-6ypble ToHa.

C y4yeTom oco6eHHOCTEN KOHPUTypa-
MM ONTUYECKUX CMEKTPOB XPOMLIMMU-
HeNnaoB MOXHO CKa3aTb, 4TO B ybTpa-
GMONETOBOM YacTU CneKTpa MmeeTcs
WHTEHCMBHAs nofoca MNOrnoueHus.
OHa cBfi3aHa ¢ MexaHM3MOM nepeHoca
3apsaga nuraHg — wmetann (0> —
Fe*y,) [9, 10]. ANMHHOBONHOBLIN KpaW
3TOM MOAOCHI NPOTArMBaeTCH B BUAU-
MYIO 4acCTb ONTUYECKOro crnekTpa. bbl-
N1 BbISIBNIEHbI TaKXe ABE MoJoChl Mo-
rNOLULEHMS, KOTOPble 0GBACHAIOTCS CMNK-
Hpa3pelleHHbIMK NepexojamMu B MOHaxX
TPEXBaANEHTHOrO XpoOMa B OKTasgpuye-
CKOM OKpyxeHuu. [epBas nonoca Ha-
xoauTcs B panoHe 420 HM, a BTopas - B
paioHe 570 Hm. lNepsas nosnoca no-
rNOWEHNS MEHEe WHTEHCMBHas, Yem
BTOpas, U HabngaeTcs He BO BCcex 06-
pasuyax. B 6amxHen uHbpakpacHoOM
061acTU UMeETCH Nosioca NOrNoLWeHNs,
KoTopasi NpoTarMBaeTcs B BUAWMYIO
4yacTb, MO CBOEW NpUpo/e OHa 0653aHa
d-d nepexofly B MOHax ABYXBaIEHTHOIO
Kenesa, KOTopble 3aHMMAlOT B CTPYKTY-
pe MWHepana OKTasgpuyeckue nosu-
umn. B cnektpax 60onblUMHCTBA 06pas-
LL0B B panoHe 480 HM OTMevaeTcs cna-
6aa wWupoKkasa nosoca (CM. PUCYHOK).
Ona aToM nonocbl NOrnoweHns 6biau
BbIMO/IHEHbI pacyeTbl, KOTOpble NoKa-
3anu, 410, No-BMAMMOMY, OHa CBA3aHa
¢ nepexogom “T4 (*F) = *T4 (*P) B MoHax
Cr®* B TeTpasgpU4eCKOM OKPYXKEHUU
[8, 11]. Bbn M3y4eHbl paboTbl MO CUH-
Tesy WnuHenemn npu pasnnyHbIx Temmne-
paTypax u cTeneHu obpalleHHOCTH [2,
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4]. 3T Mmoaenun conocTaBASANUChL C MPU-
POAHBbIMM XPOMLWNUHENnLamMun. BelCOKO-
TeMnepaTtypHble LWNUHEeNn, BblpalleH-
Hble npu Temnepatype Bbiwe 850-
900 °C, UMeIOT HOpMasbHYIO CTPYKTYPY,
a WNWHEeNU, CUHTE3MPOBAHHbIE MpPKU
Temnepatype Huxe 800 °C, HauyuHatloT
npUHMMaTb O6GPaLLEHHYIO CTPYKTYpPY, M
yeM MeHblle TemnepaTypa, Tem 60/b-
Wwe cteneHb obpalleHHOCTU. Mcecnepo-
BaHWe MNPUPOAHbIX XPOMLWMNUHENNAOB
noKasano, 4To nosioxeHue Fe*" B okTas-
ape v Cr® B TeTpasape roBoput 06 06-
paLLEHHOCTU CTPYKTYPbl XPOMLLMUHENHU-
[l0B, @ 3TO MOXXET YKa3blBaTb Ha MeTa-
coMaTUYecKytlo npupody ux obpasoBa-
HUWA, TaK KaK, No JaHHbIM P — T ycrnoBui
paBHOBECUSA MPUPOAHbLIX YnbTpabasu-
TOB, [a)e B CUCTEMeE, HacCbllWEeHHON
H,0, nnaBneHne Mx He MPOUCXOANUT HK-
e 950 °C [3]. Bce pyaHble Tena Xpomu-
TOB 06pa30BbIBaNMChL NPU TeMnepary-
pe 800-900 °C [6, 7], U C NOHMIKEHMEM
TemnepaTtypbl 06palleHHOCTb CTaHOBM-
nacb Bce 6osiee 3HauuTenbHou [2, 4].
Mpun nocnegyowem NOHWKEHUN Temne-
paTypbl ¥ NOBbILLEHUN OKUCITUTENIBHOIO
noTeHuunana naeT BbIHOC Xpoma 1 anto-
MWHKUSA. B 3TOM cnydyae WnuHenmabl cta-
HOBATCA 60s1ee Kene3nctbiMu, 1 camoe
3ddEeKTMBHOE pacnofioXXeHMe KaTuo-
HOB GyaeT oTBe4yaTb MOJSIHOCTbIO 06pa-
WEHHOW LWNUHenn - MarHetuty [Fe* .
Fe* J[Fe* 5., Fe* ]l Og4.

NccnegoBaHUs XpOMLLNUMHENUL0B U3
KMMOEPNUTOB NoKasanu, YTo y HUX Ta-
KOM 06palleHHOCTU HET, a MUHepasbl
KUMOGEpPNNUTbl, MO MHEHUIO MHOTMMUX MC-
cnegosaTtenen, o6pa3oBbiBaiINCb U3
pacniasa B YCNOBUSAX BEPXHEN MaAHTUMK

[9], 4uTO NoaTBEpPKAAET pPa3nun4HbIe yC-
JIOBUSA 06pal3oBaHUa 3TUX ABYX rpynn
xpoMmuwnuHenungos. PaHee Cré* B TeTpa-
34PUYECKOM NO3ULMK Bbll 0O6HapYKeH
TONIbKO B CUHTETMYECKUX MaTepuanax
(bopcTtepuT) [1]. B wutore wuccneposa-
HUA XPOMLWMNUHENNAOB M3 0DUONUTO-
BOM ¢dopmauunu yaanocb YCTaHOBWTb
Cr®, B NPUPOAHOM COEAUHEHUMN.
XpOMWNUHENUABI U3YHaNnUChb TaKKe C
noMoLLbi0o METOAA 3NEKTPOHHOIO Napa-
MarHuMTHoro pesoHaHca. CbemMKa npo-
BoAunacb B AgnanadoHe oT 500 pgo
4700 lc, HaBeCKU coCTaBAsf/IM OKOJIO

Jintepatypa

30 wmr. Mo pesynbratam MccneaoBaHus
MX MOXHO pas3fenutb Ha ABe rpynnbl:
a) 6e3 MarHMTHOM KOMMOHEHTbI U 6) co-
Aepxalune B cebe MarHUTHbIN matepu-
an. XpomuwnuHenuabl 6e3 deppomar-
HETUKOB OTXMUranucb Npu Temneparype
800 °C B TeuyeHue Tpex Yacos, Bce npe-
napartbl 6bII NOArOTOB/IEHbI U3 OLHO-
ro obpasua. PesynbTaTbl nokasanu,
4YTO NPU OTHKMUre B Npenapartax nosasns-
eTcs caMmocTosTeNlbHas MarHuTHasa da-
3a, ¥ 3TO MOXET roBOPUTb O TOM, YTO
XPOMLWMNUHENNAbI HEe UCMbITbIBAAU NpPo-
rpeccMBHOro arana meramopdusma, ¢
KOTOpPbIM CBfi3aHO o6pa3oBaHue Mmar-
HUTHOM da3bl B CTPYKTYPE XPOMLUMUHE-
nuaa. Buaumo, xpomuwnuHenuabl ¢
deppomarHutHon Gason 6biaM Noa-
BEPrHyTbl BTOPUYHOMY BO3LEWCTBUIO
BbICOKMX TEMMepaTyp Npu NporpeccuB-
HOM 3Tane metamopodmama. [na ytoy-
HeHMs Ga30BOro CocTaBa OTOXIKEHHbIX
06pa3LoB 6b1 NPOBEAEH PEHTreHoda-
30BbIM aHaNn3, KOTOPbIKM MOKasan, 4To
OTOXK}KEHHbIM o6pa3eL, B KUCTOPOAHON
atmocdepe gan HebonbluMe cnefbl re-
MaTuTa, a obpasel, OTOMKEHHbIN B
BOCCT@HOBMUTENbHOW aTMocdepe, Ka-
KNX-NTMB0 U3MEHEeHUN He nokasan. [lo-
BMAMMOMY, ANt 06pa3oBaHUs caMoCTO-
ATEeNIbHOM MarHuTHOM ¢da3bl BPEMEHMU
OT}KMra HeAoCTaTo4HO, NpoLecchl npe-
o6pas3oBaHua WNUHENEN WX MHOrMe
MWIMOHBI IET, U 3@ 3TO BPEMS OHMU
MO MPONTU HECKOJNIbKO 3TanoB rnpe-
06pa30BaHN U UBMEHEHWN.
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PoJ1b aBEJ1€BOM KHCJIOTBI
B IJTOOAJIBHOM ITUKJIE YIVIEPO/IA
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/KasaHCckunin rocyaapCTBEHHbIN
yHuBepcuteT/
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nobGanbHbIM LMK yrepoja ¢ yyac-

TUEM €ro NOABUMHBIX M HEMOABUMK-

HbIX $OpPM NpeacTaBnseT cobowm co-
BOKYMHOCTb reochepHbIX MPOLEeCccoB,
NPOSIBASIOWMXCS B PA3/MYHbIX BPEMEH-
HbIX MacwTabax. OcHOBHas macca yrne-
pofa, nocTynatowas U3 MaHTuM B Bepx-
HIOKO YacCTb iMTochepsbl, aTMochepy U M1-
apocoepy, BbIBOAUTCS 13 MOBEPXHOCTHO-
ro KpyroBopoTa B [0/IFTOBPEMEHHbIN pe-
3epByap 0Ccaf04yHOM 060/104KU B COCTaBe
KapOGOHAaTHbIX MUHEPAJIOB U 3aXOPOHEH-
HOro opraHuyeckoro BellecTBa. Orpom-
HYIO POJib MPU 3TOM Urpaet 6uocdepa, B
KOTOPOM MPOTEKAIOT CMOXKHENLINE peaK-
UMM BMOCUHTE3a, POTOCUHTE3A U XEMO-
CUHTE3a OpraHUYeCcKMX COEANHEHNI yrne-
poaa, dopmupytoLLMe maccy G1MoreHHoro
OpraHMyeckoro BelectBa. AGMOreHHbIN
CUHTE3 OpPraHWYeCcKUX CoeauHeHun (Mo-
YEBUHbI U LWaBeNeBon KUCNOTbl) B nabo-
pPaTOPHbIX YCIOBUAX Gbln BNepBble nosy-
4yeH Bénepom B 1824 roay. B psige nocne-
LYIOWMX 3KCNEPUMEHTOB, MOAENUPYIO-
WMX JOBMONOrMYECKYIO CTPaHMULY MCTO-
pun 3emnu, 6blia ycTaHOB/IEHA BO3MOXK-
HOCTb abMOreHHOro CMHTE3a psida opra-
HUYECKUX COEdMHEHWI, BKIOYas Lase-
NEBYIO KMCNOTY, U3 BOAHbIX PACTBOPOB Yr-
NEKNUCNOTbl NoA AEWNCTBMEM MOHU3UPYIO-
Wen paguvaumm, aNeKTPUYEeCKoro pasps-
[a, BbICOKOW Temnepatypbl MAu pasne-
Hus. B atmocdepe v rugpocdepe opraHum-
YeCcKUe KMCNOTbl NpeacTaB/eHbl B OCHOB-
HOM MypaBbWHOW, LABENEBOM U YKCYC-
Hon. MpuyeM LWaBenesas K1cnorta obpa-
3yeT MafopacTBOpPMMbIE OKcanatbl Lie-

NIOYHO3EMENBbHBIX METAN/IOB, OCaXKAeHWe
KOTOpPbIX CO34aEeT AOMNOMHUTENbHBLIA Ka-
Han aKKyMynsiLMK yriiepoaa B MUHepasb-
Hon dopme. Lenbio faHHOM paboTbl ABNS-
€Tca cucTemaTmMsauns CpaBHUTENBHO HO-
BbIX CBEAEHWI, OMyGNMKOBaAHHbIX pas-
JIMYHBIMK TpynNnNamMu nuccnegosatenen, 06
yCnoBusx 06pa3oBaHna 1 bopmax yyac-
TMA LWaBENeBON KUCNOTbl B YrIepOoaHOM
LMKIIE W NpoLeccax InToreHesa.
BUoreHHbIM CUHTES LWaBeNeBOW KUCHO-
Tbl. LLlaBenesas kucnota (LK) n ee conun
LUIMPOKO NpeACTaBNeHbl B PaCTUTENILHOM U
KMBOTHOM MWpe, rpubax U MUKpoopra-
Hu3Max. B KineTkax Bo4OpOCnEN v BbICLIMX
pacteHnn LUK v ee pactBopuMble conu
HaTpusl, Kanus, aMMOHUS M MarHus Ha-
KannvMBaloTC KaK KOHe4YHble NpOAyKTbl
MeTabonmMama WM oCawialotcs B Buae
HepacTBOPMMbIX CONEN KanbLUus yaaeniun-
Ta  CaCy,042H,0 ©  yssenuTa
CaC504-H50. Ux npucyTcTBME CBA3LIBAIOT
C OfIHOM U3 criefytowmx GYHKLUMI: AETOK-
CUKaLMs, 3alpTa OT TPaBOSIAHbLIX, CTPYK-
TYPHbIN KapKac, pe3epBupOBaHWE Kaslb-
Li1si, NOrMOLWEHWE U OTPpaXeHue ceeTa [3].
KonunyectBo HakonneHHoro B npoLec-
Ce XKM3HEeAEesATeNbHOCTU PacTEHUI OKCa-
nata Kanbuus MOXeT gocturate 85% cy-
Xomn Maccbl. Hanpumep, B [3] onncaH oguH
M3 camblXx 6OMbLIMX KaKTycOB B Mupe
(KapHerus ruraHTckasl), npouspacTato-
LM B MYCTbIHHOM K/IMMaTe Ha tore wtaTta
Apu3zoHa (CLUA) n Ha ceBepo-3anage
MeKcHKu. KapHerus rMraHTcKas
(carnegiea gigantea) - ato cTon6yarbin
KaKTyC, KOTOpbIM BblpactaeT o 15 M u
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BECUT 10 HECKOJIbKMX TOHH, U3 KOTOPbIX OT
85 o 90% npuxoauTcs Ha maccy BoAbl.
MprmepHOo 18% cyxor maccbl COCTOUT U3
6G1OMUHepana yaaaeninTa, BeC KOToporo
BO B3POC/IOM KakTyce goxoaut o 100 Kr.
Yrnepoa B yagennute umeet atmocdep-
Hoe npoucxoxaeHne (CO,) 1 cBA3bIBAET-
csl 3@ cyeT PoTocuHTe3a. [locne otmupa-
HMS KaKTyca B THUIOLLMX TKaHSX MK yyac-
TUM MUKPOOPraHM3MOB NMPOUCXOANUT 06pa-
30BaHME LIENON cepnmn MMHepanoB. B Ha-
YanbHOW CTaamMu 3arHMBaHWS KpUCTaiau-
3ytoteq naHacpopant MgCO3-5H,0, Heck-
BeroHut MgC03-3H,0, pas3nnyHble nomu-
mMopdbl MgC,0,4-2H,0, BrIIOHaA MyLWKH-
CKMUT, MoHoruapoKanbuut (CaCO3-H,50),
nonnmopedHble pasHosuaHoctn CaCOs- -
aparoHuT, KanbLMT, BaTEPUT M pa3Hble He-
naeHTuoémnumpyemble  Mg-cogepxalme
MWHepasnbHble Gasbl.

B KayecTBe npumepa 13 apyrov KnMma-
TUYECKOM 30HbI MOXHO MPUBECTV AEPEBO
MPOKO, LUMPOKO Mpom3pacTatollee B TPO-
nu4eckux necax AGprKnN Ha deppanmTHbIX
noysax. HecmMoTpsi Ha MOBbILEHHYIO KHC-
NIOTHOCTb 3TWX MOYB, 3KOCUCTEMA AepeBa
MOET B TEHYEHMWE KN3HM aKKYMYIMPOBaTb
10 1500 Kr Kap6oHaTta Kanbums [4]. B oc-
HOBE 3TOr0 JIEXMT LiENoYKa nocneaoBa-
TeNbHbIX NPEBPALLEHUI aTMOCHEPHOIO yr-
NIEKUC/IONO rasda B LIe/TI0N03Y, IMTHUH Y
OKcanartbl 3a C4eT 3Heprnm GOTOCMHTESA C

YnpouieHHas cxema robanbHOro yrinepoaHoro uukna

JanbHEeNWNM y4acTMEM FPUOKOB, YTUIU-
3upyoLnx ruomaccy aepeBa B GopMe OK-
canaTtoB, M MOYBEHHbIX GaKTEPUN, 3aBep-
LLaOLLMX OKCanaTHO-KapboHaTHbIM 6uore-
OXMMMWYECKMI LMK aKKyMynsumMu atMmo-
cdhepHoro yrnepoga.

Han6onblyo posnb B MPOM3BOACTBE
LaBeneBov KMCOTbl M OKCanaToB UrpatoT
NOYBEHHbIE OpraHn3mbl. MHorMe BuUAbl
nvwanHuKoB (Perichaena u Dianema) u
rpuooB (Ascomycetes, Basidiomycetes u
Zygomycetes) BblpabaTbiBalOT OKcanaThbl
KanbLMs B TeYEeHWEe BCEro KU3HEHHOro
umkna. Cnegyet OTMETUTb, YTO OTAE/bHbIE
rpubkoBble  KynbTypbl - Aspergillus,
Penicillium 1 Mucor - BblagenstoT MeTabo-
nuThl B BMAe LLIK 1 okcanatoB B CTO/b 3Ha-
YUTENbHBIX KONMYECTBAX, YTO Ha MX OCHO-
BE BO3MOXKHa OpraHn3aLmsi GUOTEXHONO0-
rMYecKoro npov3BOACTBa OKcanatoB B
NPOMBbILLIEHHbIX MacluTabax [5] U3 cambIx
pa3Hoo6pasHbIX BelecTB: YrneBOAOB,
nenToHa, rWLEPUHa, COMlel YKCYCHOW,
BWMHHOW, siHTapHOW, dbymapoBOW, JIMMOH-
HOWM, S6N104HOM M Apyrux Kncnot. C apyrown
CTOPOHbI, MOYBEHHbIE OKCanaTbl U UuUTpa-
Tbl MOTYT CNYXWTb €4MHCTBEHHbIM UCTOY-
HWKOM Yrniepoaa v 3Hepruun Ans oKkcanor-
pPodbHbIX GaKTepUin. PesynsraTtoM ux aes-
TENbHOCTU SIBASIETCA OCaXKAeHWe NepBuY-
HbIX KapboHaTOB KasnbLMs [6], 4TO Aonos-
HWUTENbHO CBUAETENLCTBYET O HalNyunu

BaXKHOro, HO HEAOOLLEHEHHOMO KaHana aKx-
KyMynsiLmK yrnepoga.

B »unBoTHOM mupe LUK v ee conu npea-
CTaBNeHbl B YPUHE U KPOBWU MNEKONUTalo-
wux. OHM NonagaloT B OpraHM3M BMeCTe ¢
nornowaembslM pacTUTENbHbIM MaTepua-
JIOM, a TaKXe Npu 3abonesaHusx, conpo-
BOXAAlOWMXCH pacnagomM COOCTBEHHbIX
6enKoB. Paj natoreHHbIX OKcanaTHbIX OT-
JIOXEHWI B OpraHn3me YenosekKa (noyey-
Hble U MOY€EBbIE KaMHW) MOryT 06pa30Bbl-
BaTbCs, BUAMMO, MPU y4acTUmn HaHoGaKTe-
puK, aHanoru4yHelx Helicobacter pylori [7].

CUHTE3 LLABENEBOM KWCIOTbI B aTtMo-
cdepe. LK aBnsetca Hanbonee pacnpo-
CTpaHEeHHOM AMKapOGOHOBOW KWMCMOTOW,
06HapyeHHoW B atMocdepe. B He6ob-
LUMX KOHLIEHTPaLMSAX OHa COLEPMMTCH B
atMocdepHbIX 0caZiKax BMECTe C CEPHOW,
a30THOM, MyPaBbUHOW U YKCYCHOW KUCIIO-
Tamu. OgHaKo B Tpornocdepe B asapo30/b-
HOM CJI0€ Haj, MePUCTbIMU U Ky4eBbIMU 06-
Nlakamu, noKpbiBaoWwmnmm okono 50%
3eMHOM NMOBEPXHOCTH, Ha ee OO NPUXO-
utes 0o 50% Macchl 4acTuL, OpraHuyec-
Koro BeLllecTa. [1oCcTosiHHOE NpUCyTCTBUE
LLIK He TonbKo B Tponocdepe Hag ypbaHu-
31POBAHHLIMW TEPPUTOPUSIMU, HO U Haf
yoaneHHbiMu o06nacTiMuM TUXOro OKeaHa
NO3BONSIET CTaBUTb BOMPOC O HANIMYMUMU He-
KOTOporo rno6anbHOro UcToyHuka LK.
EAQnHOM TOUKM 3peHns Ha MexaHn3M o06pa-
30BaHNA HaGMOAAEMbIX KOHLIEHTPaLMi
LLIK 1 ee BepTMKanbHOro pacnpeaeneHus
B aTMocdepe eLle He cnoxuiocs. B [8] no-
Ka3aHo, 4To LLIK MOoXXeT cnHTe3npoBaTbcs
B XMAKON (a3e 061aKoB NpU OKUCIEHNK
6onee CNOXKHbIX OPraHNYECKUX COeanHe-
HWKW, TNaBHbIM 00OPaA30M [JIMOKCaNEBOM
KUCNOTbI, a TBepaple YacTuupl LUK 06pasy-
tOTCA MPU MCMapeHUM Kanenek. Bo3aMork-
HOCTb cuHTe3a LK B rasoBov ¢ase 3a
cyet peakumn OH-pagvkana ¢ auetune-
HoM CoH, (Haa KOHTUHEHTamK) 1 ¢ aTue-
Hom CoH,4 (Han okeaHamm) o6Cy<aaeTcs B
[9]. HecmoTpst Ha To, 4TO 06LlEe coaepa-
Hue LUK B aTMocdepe HEBENMKO, OHO MO-
KET BHOCWUTb 3aMETHbIN BK1aA B yBeNnNYe-
HWe aMaMeTpa Kanejb U Yncia LIeHTpoB
KOHAEHCaLMKN B 061aKax, a TakKe B aflb-
6€e00 1 BpeMs Xn3Hu obnakos [10].

Conn wWwaBeneBon KUCIOTbl B FOPHbIX
nopogax. Hanbonee pacnpocTpaHeHHbI-
mMu conamu LUK aBnsoTes yagenaut u ya-

)
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BEIUT, MPUYEM MEHEee YCTOMYMBBLIN Y3-
[AENNuT, Tepsis MONEKyy BOAbl, NEPEXOAUT
B 60nee ycTon4nBylo GoOpMy - yIBEIUT.
BrnepBble yagennut 6bin1 OOGHaApYKEH Ha
rnyéuHax ot 4434 m 0o 5008 M B IOHHbIX
ocagkax mops Yagenna (AHTapKtuaa), co-
[epxallux Takxke runc. Boobuie rosops, B
COBPEMEHHbIX [OHHbIX OT/IOXEHUSAX 03ep
1 MOPEN NMpu CpaBHUTENbHO BbICOKOW [10-
le OKcanatoB, NMPWMBHOCUMbIX BMeECTe C
pacTUTENbHbIM JETPUTOM, UX COAEPIKAHUE
B TOJILle OcafKa AOCTaTO4HO ObICTPO
YMEHbLLUAETCH (B AECATKM pas) CO Bpeme-
HEeM U ¢ MybnHONM B Npeaenax nepsblx ae-
CATKOB CaHTMMETPOB, YTO CBSI3aHO C Aest-
TENbHOCTbIO aHa3pPo6HbIX GakTepui [11].
B nocnegHee Bpemsi HaKonIeH gocraTou-
HO OGLLMPHbIM MaTepuan, CBUAETENbCTBY-
IOLLMI O BONbLIOM YKCHIE CllyHaeB NOKasb-
HbIX MPOSIB/IEHWI OKCanaToB B FOPHbIX MO-
pofax pasfMyHOro reHesuca (ruaportep-
MasibHble XWSibl, eobl, KOHKpeuuu, Tpe-
LLIMHbI YronbHbIX Maactos [12]) M Bo3pacTa.
Hanpumep, B paHHeanareHeTU4yecKux
KOHKpeLusx M3 BepxHero mena [13] u
BEpPXHEro aeBoHa [14] yaBennut obHapy-
YKEH B TpeLuHax - centax. B [15] coobuia-
€TCH O NPUCYTCTBUM LLLaBENEBOW KUCIOTHI,
Hapsay ¢ 6o51ee CNOXHbIMU OpraHUyYecKu-
MU COeMHEHUAMU, B MeTeopuTe Mypyu-
COHa, BO3pacT KOTOPOro OLLEHNBaETCA B ~
4.5 mnpg ner.

B cy6aspanbHbIX YCNOBUSIX, Ha rpaHuLLEe
pa3sgesna cpefl, NOBEPXHOCTb OOHAXKEHHbIX
FOPHBIX NMOPOJ O4YEeHb GbICTPO CTAHOBMUTCH
MECTOM Pa3BUTUS JIMTOOUOHTHbIX CO06-
LLEeCTB LMaHoBaKTepu, reTepoTpodHbIX
MWKPOOPraHM3mMoB, FPUOKOB, BOAOPOC-
nen U NUIIanHUKOB C MNOBbILLEHHOW MeTa-
60/1M4EeCKON aKTMBHOCTBI0. B npouecce nx
KU3HEOenaTeNbHOCTU CYLLECTBEHHO M3Me-
HAIETCA XMMWYECKUI COCTaB M CTPyKTypa
nopofbl-cyéctpata. TMnnM4HbIMM BUOMUHE-
panbHbIMW HOBOOOGPA30BaHMSAMU B 3TUX
YCNOBUSIX IBNAIOTCSH KapOOHaTbI, IMIOKOHa-
Tbl M OKCanaThbl KanbLUus, MarHusl, antoMu-
HUS, XKenela, MapraHua, Meau, uuHka. B
3KcnepumMeHTax [16] ¢ ncxogHom AonoMu-
TOBOW NOPOAOM MOKa3aHo, 4TO 3@ KOpOT-
Koe Bpems rnocne ee 3aceneHus rpubKo-
BOWM KOJIOHWEN MopoJa He TObKO noasep-
raeTcsi BbIBETPUBAHMIO, HO B HEW GpopMu-
pyeTcs Lienbli KOMMNIEKC NPU3HAKOB, Xa-
paKTEPHbIX ANS NOCTCeAMMEHTALIMOHHbIX
npoueccoB. B atux onbiTax 66110 3aduK-
CUPOBAHO MNEPEOTNIONKEHNE [ONIOMUTA,

OCaKAeHWe MyLWUHCKUTa, yaaenuTa, ya-
BENUTa U, BO3MOXHO, CTPYBUTa, @ TaKKe
NPOLLECCbl AEMUKPUTU3ALIMKN U MUKPUTH-
3aLMK € y4acTUeM OKcanatoB, cpacTaHue
3epeH M LemMeHTaumus, 3arnosHeHne nop,
GopMMpPOBaHNE MEKIEPHOBOW U BHYTPH-
3€pHOBOM MOPUCTOCTH, yBEIMYEHME MPO-
HWLL@aeMOCTH. 3aBepLuatoLias ctagus npe-
06pa30BaHUs XapaKTepu3oBanacb pac-
TBOPEHUEM U 3aMeLLEHNEM NCXOAHbIX MU-
HepanoB HOBbIMW GMOMUHEPaNaMu, a TaK-
e MNosIBieHMeM MUKpocnonctoctu. [lo-
NOTHUTENBHYIO MHOOPMALIMIO MOXKET AaTb
aHanM3 XxapaKTePHbIX MUKPOCTPYKTYPHbIX
0COBGEHHOCTEN HOBOOOGPA30BaHHbIX 6GMO-

Jintepatypa

MUHepanoB, cHOPMMPOBAHHbLIX Pa3ny-
HbIMW OpraHn3Mamu (bakTepusamu, rpuda-
MU, NUWaHMKamu 1 ap.). CxoacTBO 3TWX
0COBEHHOCTEN C MUKPOMOPGHONOrMYECKH-
MW MPU3HaAKaMK CpaBHUMBAEMOWM OCa0u-
HOM NOPOAbI MOXKET CNYXKWTb KI0OHOM K pe-
KOHCTPYKLIMM MEXaHW3MOB W YCNOBWM
NnepBUYHOro MUHepanoo6pal3oBaHus, a
TaKKe MNaneoKIMMaTUYecKmux U3MEHEHUN
[47].

[MpoBeaeHHbIN KpaTKui 0630p cBUAE-
TENbCTBYET O 3HAYMMOM POSM OKCanaTHoO-
Kap6GOHATHOro 3BeHa B M06GaNbHOM LIMK-
Nle yrnepopaa, CearMeHTOreHe3e, anareHe-
3€e ¥ rmneprexHese.
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O1nbIT IPUMEHEHUA A3POIIEKTPOPAIBEAKHU
I TTIOUCKA He(pTAHBIX 3a/1e:KeH
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BHenpeHue", r. Enabyra/

H.M. YepBoHbiia,

r.4. AnovnunH

/000 "Cunbupbreodpunsuka”,

r. Jlecocnbumpck/

OMNyCTUB, YTO CKOPOCTb pacnpo-
CTPaHEHUS 31EKTPOMAarHUTHOro
nonsi B cpefe nocTosiHHa, W on-

penenns ee BenuuuHy, B.B. PUHUYK

pa3paboTan anroputM perucrpaumu u

MHTEpnpeTaLun aHoMaaui 3NeKTPo-

MarHUMTHOro Nofisl, MO3BONSAOLLMUIA CTPO-

UTb peanbHble pas3pesbl 3JeKTpomar-

HWUTHbIX NMapaMeTpoB cpeabl [PUHYYK,

2002]. Janee aBTOp MeTOAA TOYEYHOIO

3/IEKTPOMArHUTHOro  30HAMPOBAHMS

(TOM3) ycoBeplueHCcTBOBaA METOAUKY

perucrpauum, ¢ MOMOLLbIO KOTOpPOW

MOXHO BECTU HEMpPEpPbIBHYIO 3amnuchb,

4yTO, B CBOIO O4Yepenb, [ano BO3MOX-

HOCTb MPOBOAUTb CbEMKY B ABUKEHUM

He3aBUCUMO OT CPeACTBa nepeaBuxe-

HUS, 6yadb 3TO aBTOMOOW/b MK Nt06OM

TUN neTaTenbHOro annaparta.

Pesynbratbl TaKOW Ha3eMHOM CbEMKM
paguMKanbHO OTIMYAlOTCH OT AaHHbIX,

MONyYEHHbIX MPW MOLWaroBON CbeEMKE.

TaK, Ha npodune, NpoxoasemM yepes

pag mMectopoxaeHun [Henposo-o-

HeluKon BnaguHbl (YKpauHa), K HedTs-

HbIM MECTOPOXKAEHMAM OblM MPUYPO-

YeHbl BEPTUKa/bHbIE 30HbI MPOBOANMO-

CTW, pacceKatolune BClo rnybuHy paspe-

3a (a0 10 Km). OTcyTCTBUE TAKUX 30H CO-

OTBETCTBOBANO OTCYTCTBMIO HEDTAHbIX

3anexen (puc. 1 [LUnaxoBckuin u ap.,

2007]).

BnepBble aspoBapuaHT MeToAa
TOM3 6bin onpo6oBaH B BocToyHowM
Cubupun npu m3dyyeHunn CeBepo-BaH-
KOPCKOr0 MEeCTOPOXAEHUSA. Bbblno Bbl-
nonHeHo 6onee 1200 KMIOMETPOB NPO-
dunen no cetn 0.5*20 Km. BbicoTta no-
neta - 200 m, ckopocTb - 200 Km/4ac,
YTO COOTBETCTBOBAsO Obl Wary Habto-
[eHnin Baonb npodbunsa nopaaka 400 m.
B cBfi3n ¢ TeM, 4TO Ha TaKoM 6O/bLIOM
pacctosiHun penbed HedbTecogeprka-
WMX N1acTOB MHTEHCMBHO MEHSANCH C
tora Ha ceep (4o 200 m u 6onee), Tex-
HWYECKM TPpyaHO OblN0 MNpeacTaBuUTb
aHoMasMK 3NEeKTPOMarHUTHOro nons B
He6onbwWoM uHTepBane. [MOCKONbKY
ANl 1ora 3TOoT MHTEepBan M, COOTBETCT-
BEHHO, UHTEHCUBHOCTb aHOManuu Obl-
NIV BbllLE, Ha ceBepe M3y4aeMon Teppu-
TOpUKM aHOManuu 6bln "pa3mblThl", Tak
KaK Haxoaunucb Ha 200 ™M rny6xe. B
6onbwem, 4yem 100 M, uHTepBane
BK/IOYANNUCh YXKe W Apyrne aHomanuu
NpPOBOAMMOCTH, UMEIOLLME WMHOW TeHe-
3Uc, 4em HedTAHON. Bee 3aTo 3aTpyaHs-
/10 BbISIBIEHWE aHOMaNWi, CBSAI3aHHbIX
HEeNnocpeaCTBEHHO C HEPTAHBLIM KOHTY-
poM. loaToMy MOCTpoeHMe paspesa
3/IEKTPOMArHUTHbIX NMapameTpoB Mpo-
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1 - petanbHble paspesbl 3NEKTPOMArHUTHbLIX NapaMeTpoOB rOPU30H-
TaJIbHOr O rpagmeHTa N3aMeHeHna Harnps>KeHHOCTU HaBedeHHOro nons

2 - WKana MHTEeHCUBHOCTU, %

=] - nporHo3vpyemas 3anexb
- KPOBJISi CEMCMUYECKNX MPaHULL

Puc. 1. Pe3ynbratbl anekrpopa3seaku TOM3. MNP-61

BOJM/IOCb OTAENbHO MO KaXaomy npo-
dunio.

B mecTax Hanuums pas3BefoyHbIX
CKBa)MH He(dTAHbIM NnacTtaM, Kak u
paHee, COOTBETCTBOBaAM 06NacTu Bbl-
COKOM NPOBOAMMOCTH C 0693aTeNbHbIM
NPUCYTCTBMEM MOPOA-U30NSTOPOB Haj
3anexbto. Ha puc. 1 npeacrasneH pas-
pes3 3/IEKTPOMarHMUTHbIX NapameTpoB
no npodunto 61. B npegenax sKoBnes-
CKUX OTNIOXEHUW (MHTepBan rayobuH
1500-1700) 3anagHee CKB. 3 MOXHO
OTMETUTb [ABYXbSAPYCHYO aHoManuto
NPOBOAMMOCTH, KOTOpas B paroHe
CKBaXKMHbl pa3mMbiTa. [lanee Ha BOCTO-
Ke MK1700-1800 oT4eTnnBO Bblgens-
eTCsl TPEXCNIOMHAsA aHOManuns NPoBOAK-
MOCTWU. [ANa HUKHEXETCKUX OTNOXKEHUM
B paioHe CKBaXWHbl aHOMananun NpoBo-
OUMOCTM HeT, a Ha K 1700-1900 ecTb
ABYXC/IOMHas aHOManus nNpoBOAMMOC-
.

BnepBble No aTuM pesynbratam 6biin
BblAeNeHbl BEPTUKabHble 061acTh BbICO-
KMX COMPOTUB/IEHWUI, OTHECEHHbIE HAaMK K
HaNM4YMIO 30H BbICOKMUX HaMpsiKeHUn. Xa-
paKTepHO, 4TO onpeAeneHHbIn KOHTYP
He@TEHOCHOCTM KaK Ans SKOBNEBCKMX,
TaK U NS HAXKHEXETCKUX OTNIOKEHUI HO-
CWN NIEHTOYHBIV XapaKTep. B npeaenax no-

NOXWTENbHbBIX CTPYKTYp Habnioganacb
60/bLUasi UHTEHCUBHOCTb, HO MPU BbIXOAE
W3 CTPYKTYpPbI "aHOMasibHOCTb" He Ucye3a-
Nna, a TONbKO MEHsia CBOK MHTEHCUB-
HOCTb M pa3mepbl, TaK YTO U Ha tore, rae
BCKPbITbl HEPTSHbIE MNACTbI, U Ha CEBEPE,
rae elle HeT HU O4HOM CKBaXKUHbI, BbISiB-
NeHbl aHOMasibHble 30Hbl, MEePCreKTUB-
Hble Ans 06HapyXeHUs HedTAHbIX 3ane-
ew B npefenax iKOBAEBCKMUX U HUMKHe-
XETCKUX OTNOXEHUMN, MPUYEM KOHTYpbI
HedTEHOCHOCTU Ha Pa3nYHbIX ryOuHax
MHOr4a He CoBMajatoT.

B TatapctaHe asapomeTos npuMeHs-
CA NPU U3Y4EeHUU MNbUHCKOM 3anexu.
CKBaxMWHa 512, BCKpbIBLIAs 3aNexb,
Gblna BbICOKOMPOAYKTUBHOMW, HO MO MUC-
TEYEHUN HEKOTOPOro BpemMeHun Aobblya
npekpatunacb. Heob6xoanmo 6bI10 pe-
LUNTb BOMPOC O KOHTYpe HebTEHOCHOCTH
AN Bcew 3anexu. CNoxHOCTb 3aKitoya-
nacb B TOM, 4YTO TEPPUTOPUS 3anexu
pasmMellanacb MoA HOBbIM W CTapbiM
pycnom p. Kambl, B MecTax, Ansi KOTOPbIX
XxapaKTepHO Hanunyne o3ep u 6onot. Ha
6epery p. Kambl pacnonoxeHa 30Ha oT-
AblXa C COOTBETCTBYIOLWMUMWU CTPOEHUS-
MU, TaK 4TO HUKAKUM Ha3eMHbIM reodu-
3WYECKMM METO[OM 3Ta TEPPUTOPUS He
Morna 6bITb U3y4eHa.

AapopaboTbl 6bIIM NpoBeAeHbl Ha
Beptonete Mu-2 npu ckopoctn 70
KM/4ac, 4TO COOTBETCTBOBaNO 6bl LWa-
ry HabnwogeHun BaoNb npodunsd no-
psaaka 140 m. Bbino BbiNoNHEHO 3 Npo-
[OJSIbHbIX U 2 nonepeyHbix Npoduna ot
5 10 7 KM ANMHOM Kaxabin n 1 - Hasewm-
Hblil, 3aBepPOYHbIK (puUc. 2, a). Ha
puc. 2, 6 npeacTaBfieH pa3pes3 31eKT-
pPOMarHUTHbIX NapamMeTpoB B MHTEPBa-
Jie 3aneraHus OTNOXEeHUN TEPPUTEHHO-
ro AeBoHa. Ha cerogHsaWHWM AeHb aHo-
Mannsg NPoBOAMMOCTH (HU3KME 3Haye-
HMA nNapameTpa Mo LWKane - KpacHbIn
LLBET) OTCTOMUT OT CKBaXMHbl Ha 200 m.
McenenoBaHHas TeppuUTopUS xapakTte-
pu3yeTcs "NeHTOYHbIM" KOHTYPOM Hed-
TEHOCHOCTM wupuHon o 200 m. Tpya-
HOCTW penbeda, CBA3aHHbIE C 3a0XKe-
HMEM CKBa)KMH MO KOHTYpPY, a TaKxe
He6oNbluas MPOTSKEHHOCTb 3allexu
fenatot ee pa3paboTKy HepeHTabenb-
HOMW.

MpumMeHeHe mMeTofla TOYEYHOro ane-
KTPOMarHWTHOro 30HAMPOBaHMS B a3po-
BapuaHTe AOKa3biBaeT ero 3podeKTuB-
HOCTb MPU M3y4YeHMM No6bIX TPyAHOAOC-
TYMHbIX W 3aCENIEHHbIX TEPPUTOPUIA He-
3aBWCUMO OT pa3mepa HedTAHbIX 3ane-
Kew.

[HFTH] = Ne10/2009
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Puc. 2 a. Cxema pacnonoxxeHusa npoduneii n anomanui TOM3

Nopobl-U30ATOPbI

1 - peTanbHble pa3pesbl ANEKTPOMArHUTHBIX MapaMeTpoB

rOPU30HTAJIbHOI O rpagmneHTa N3SMeHeHUs Hanpsa>XXeHHOCTU HaBeaeHHOro
nona

2 - WKana MHTeHCUBHOCTU, %
[ = ]-NpOrHo3npyemas 3anexb

NopoAbI-NMPOBOAHUKM

[==] - KPOB/IS HETAHOIO MnacTa no peaynsratam GypeHns

|:| - KPpOBNSA MYJIMHCKOIo ropn3oHTa C NOBEPXHOCTU 3emnun

Puc. 2 6. Pesynbratbl anekrpopa3eegku TOM3. MNP 5
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Pa3paboTKa HOBBIX TEXHOJOIHUH 3aKAHYNBAHUA
CKBa;KUH Ha MecTopo:KaeHuAx OAO "Tatuep1n"

A.9l. Bakyna

/000 YK "TatbypHedTb",
r. AnbMeTbeBCK/,
P.P. Buk6ynatoB
/000 "bypeHune",

r. ANbMeTbeBCK/,
P.U. KaTteeBa
/000 "3kobyp",

r. byrynema/,

P.U. KaTtees
/TatHUTMNHeDTD,

r. byrynema/,

A.M. Myxamapgues
/A3HakaeBckoe YBP,
r. A3HakaeBo/
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cneacTBue HegoCTaTovyHOM 3dh-

PEKTUBHOCTU  UCMNONb3YEMbIX

TEXHOJIOTM 3aKaHYMBaHUA OT-
[leNbHble CKBaXXMHbI NPEXAEBPEMEHHO
06BOAHAOTCSH MNACTOBLIMW BOAAMM.
M3BECTHO, Y4TO MPUYMHON OOBBOAHEHUS
CKBaXWH SBNSETCA Hanuyve unum dop-
MUPOBaHWE KaHana Mexay BOAOHOC-
HbIM M1acTOM W BTOPUYHO BCKPbLITOM
30HOM (OUNbTPOM) cKBaxuHbl [1]. Ka-
Hanbl B OCHOBHOM QOPMUPYLOTCS Tam,
rAe Hanpsi*XEHHOCTb KOHTaKTa 3aKo-
JIOHHOrO LLEEMEHTHOrO KaMH$ C OKpYa-
towen cpegon (BLK OC) HM3Kas.

CywecTByeT MHOXecTBO (aKTopos,
obycnoBnvBaloLlmMx obpas3oBaHME Ka-
HanoB. Ha puc. 1 B Buae Knaccuduka-
LMW NpuBeAEeHbl YKasaHHble daKTopbl
[ON5 MECTOPOXKAEHMI TaTapcTaHa, MHO-
rMe U3 KOTOPbIX ABASIOTCA O6GWMMMU U
4NS APYruX pernoHoB. OHW MoryT 6biTb
[LOMNOJIHEHbI HOBbIMU daKTopamu U Ma-
IOM3Y4EHHbIMM Mpoueccamu, K 4ucny
KOTOPbIX OTHOCHITCS, Hanpumep, KOH-
TpaKLms, OCMOC 1 Aap.

MyTem aHanuM3a NPOMbICAOBbIX AaH-
HbIX MO KPEMneHUI0 CKBaXXMH Ha MecTo-
poxaeHuax OAO "TaTHedTb" onpeaene-
HO, 4TO Ha o6pa3oBaHWe KaHana B 3a-
LEMEHTMPOBaHHOM 3aKOJIOHHOM Mpo-
CTpaHCTBE OKa3blBatoT Hanbonee cyle-

CTBEHHOE B/MSAHWE OCTaTKW GypoBOro
pacTBopa B CKBaXMHE (B KOMIOHHE 1 3a-
KONOHHOM MpPOCTPAHCTBE), pasdxKumKe-
HUWe LLeMEHTHOro pacTBopa B npoLecce
LleMEeHTMPOBaHMS KOMOHH (3a CYeT no-
nagaHua B MOCAEAHIO MNOPUMIO Le-
MEHTHOro pacTBOpa OCTaTKOB pacTBO-
pa M3 KOMOHHbI, CHATbIX pa3genutenb-
HOW NPOGKOW) M Ha HayaNbHOM CTaguu
O3Ll (3a cyeT murpauumn nnacTtoBom Bo-
[bl), @ TaKXKe IKCLLEHTPUCUTET KOMOHHbI
OTHOCMUTENIbHO CTBOMA CKBaXMHbI.

3a nocnegHue rogbl B TaTtapctaHe
YBENUYUIOCh KOJIMYECTBO CKBAMMH,
NPOGYPEHHbIX HA BEPXHWE FOPU3OHTHI,
KOTopoe cocTaBnsieT He meHee 50% oT
o6Lero ux Konnyectaa. Ha HoBbIX Mec-
TOPOXKAEHUAX U CPedU CKBaXMH Bepx-
HUX FOPU3OHTOB OOBOAHEHHBIX CKBa-
WUH 6GOnblle, YeM Ha cTapblX MecTo-
poxaeHusax. Tak, U3 obLero KoamyecT-
Ba npexeBpeMeHHO O0OBOAHMBLUMXCA
B nepsom KBapTane 2009 roga 6 cKkBa-
WH 4 nNpob6ypeHbl Ha BEPXHUE TFopw-
30HTbI.

Cpean npexxaeBpemMeHHo 06BOAHMB-
LLIMXCS UMEIOTCS U CKBaXMHbI | Katero-
pWU CNIOXHOCTK Pa306LEeHUs NIACTOB -
3TO CKBaXMWHbl C MOAOLBEHHON BOAOW.

MexaHn3M 06BOAHEHUA CKBaXWMH C
NoAOWBEHHON BOAOW OOGBLACHEH B pa-
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®akTopbl, 00yCJI0BINBAIOLIHE HI3KYIO HATIPSKEHHOCTH
KOHTAKTAa 3aK0JIOHHOTO HEMEHTHOI0o KaMH4A ¢ OprDKalO[lleﬁ
cpenoi

Ocrarku 6ypoBoro pacrsopa

OHOCTOPOHHHI 1101beM
LEMEHTHOTO PACTBOPA MO

—_—

32KO0JIOHHOMY NPOCTPAHCTRY

B 3aK0JIOHHOM MPOCTPaHCTBE
CKBa)KITHBI

DHIBTPALUOHHAS KOPKa
GypoBoro pacteopa

AJTe3uOHHAs TUIeHKA
LLOJIMMEPHOI'O PacTBOpa

3arymeHHsii 6ypoBoii pacTBOp B
KaBepHax

L

Boicokoe 3nadenne 3eHHITHOI'0 yha
CTBOJA

Mautblii 3a30p MeX 1y KOIOHHOH 1
CTEHKAMH CKBAKHHBI

Beicokas BA3KOCTh GypoBOTO
pacTBOpa H ToICTas GUIbTpallHOHHAs
KOpKa

"3amemieHHEIH" 6ypoBoii pacTBOp

Ipesbimenne Grad P,,, nan

B HHTEPBANaxX CONPUKOCHOBEHUSA
KOJIOHHBI CO CTCHKAMH CKBaX{HUHEI

Grad PrmlpocTaT

BHyTpu K0N10HHBL
]

|

HecooTBeTcTBHE KavecTBa
meMeHTa HJIH HeMEeHTHOT O

BypoBo¥i pacTBOp, CHATHIH
PpasieanTeIbHOM MPodKoi 13
TOPLIEBOH 9acTH CMEXHBIX TPYO B
MydTax

pacreopa rpedoanuam FOCT
1581-96

ApapuiiHble CUTYallHH ¢

-

Magousyuennble NpPoecch

e VICHTHPOBOYHOMH TeXHHKOH

IuapaBauveckue HIH

Koutpakuus |

MeXaHHYeCKHe HATPY3KH Ha
KOJIOHHY B nepuoa O31]

Ocmoc |

Pa3pLIB CIVIOIMHOCTH HEMCHTHOTO

Cyobdozus |

pacTBOpa B KOJIOHHE

Murpanys naacToBol BOAbI MO

Puc. 1.

32aKOJIOHHOMY LIEMEHTHOMY PACTBODY

Grad - rpaaveHT; P,,, - AaB/ieHne BOAb! B 1/1acTe;

P

60Te lopogHoBa B.[. [2] 1 3aKntoyaeTcs
B KOarynsiMOHHOM YM/JIOTHEHUU OUAbLT-
pPauUMOHHON KOPKM Moja BO3AENCTBMEM
NOSIMBANIEHTHbIX KaTMOHOB, MPUCYTCTBY-
fOLLMX B NIACTOBbIX BoAax. M0 ynaoTHeH-
HOM GUNBLTPALMOHHON KOPKE Ha MPOHMU-
LlaeMbIX CTEHKaX BOAOHOCHOM U HedTe-
HOCHOW YacTax KoleKTopa obpasyerca
KaHan npopbiBa NOAOLIBEHHOW BOAbI B
CKBaXMHY.

KaHan 06BOAHEHNSA CKBAXKUHbl MOXKET
ob6pas3oBaTbCA MO MIMHUCTON KOPKE M
BC/MEACTBME KOHTPAKLIMOHHbBIX MpoLec-
COB B TaMMOHaXHOW cucTeme, Koraa B

wapocrar. = TVAPOCTATNYECKOE flaBieHne

o6pa3oBaBlIMIACA B LEMEHTHOM pac-
TBOPE BaKyym BcacbiBaeTcs Boga M3
TMUHUCTOM KOPKM, YTO NOBLIWAET ee
NPOHMLL@EMOCTb.

[na WCKOYEHWUS HeraTMBHOro npo-
SIBNEHNS yKa3aHHbIX GaKTopoB 1 npeay-
npexaeHns npexaeBpemMeHHoro 06-
BOJHEHMS CKBaXMH KOPKY HEOBXOAMMO
yAansTb. YaaneHue ee B nepuog Noaro-
TOBKM CTBO/IA K KPEMJEHUIO U3BECTHbI-
MW cnocob6amu, B TOM 4Yucne npopaboT-
KON, a B Nepuoj LEeMEHTUPOBAHUS KO-
JIOHHBbI - 6ydEePHOM KUAKOCTbIO HegoCTa-
TOYHO 3D PEKTUBHO.

[MpopaboTKa cTBONA He YyCTpaHseT
NMPOHULLAEMOCTM CTEHOK CKBaXUHbI - 04~
HOI0 M3 TPEX HEOBXOANMBbIX U JOCTaTO4-
HbIX YCIOBUI GOPMUPOBAHUS KOPKM, a
6ydepHas XUOKOCTb HE COAEPKMUT ab-
pPa3nBHbIX COCTaB/IAIOLLMX A1 IPO3UOH-
HOro BO34ENCTBMA Ha KOpKy. [Mpn aTom
TMIMHUCTaa KOpKa MOJIHOCTbIO He yaans-
eTcs, a 3arycteBlWwnin 6ypoBoKn pacTBop
B KaBepHax He 06HOBNSETCS, cnefoBa-
TeNbHO, 3amelleHne 3aryctesluero 6y-
pPOBOro pacTBopa LEeMEHTHbIM B Mpo-
Lecce LEeMEHTMPOBaAHUSA KONOHH 3a-
TPYAHEHO, U HaMpPSXXEHHOCTb KOHTaKTa
3LK ¢ OC 6yaet HMKe A0oNYCTUMbIX 3Ha-
YEeHUN.

Mepen KanuTanbHbIM PEMOHTOM CKB.
N¢ 9517 Ha MMHHMGaeBCKOW naowaam
POMaLWKWUHCKOro MecTOpOXKAEHNS reo-
dU3nYEeCKNUMU nccnefoBaHMaMU yCTa-
HOBJMIEHO, YTO HaMpPSAXEHHOCTb KOHTaK-
Ta 3LK ¢ KonoHHoM B nHTEepBane 1817
- 1772 m YepepyeTca Kak “cniowHas”,
“yacTnyHada”, “nnoxasa”, a BbllWwe rnyou-
Hbl 1772 M KaK “cnnowHan”. Takue xa-
paKTEPUCTUKU B WHTepBane paspesa,
Kyda 3aKayaH LLeMEeHTHbI pacTBop C
NOBbIWEHHOW NIOTHOCTbLIO, MOTYT 6bITb
pesynbTaTtoM PasXKUXKEHUsA nocnegHemn
NopLMK LLEMEHTHOIO pacTBopa 3a CHeT
NOCTYN/JeHUss OCTaTKOB GYpOBOro pac-
TBOpPA, YAaNEHHbIX U3 BHYTPEHHEN No-
JIOCTU KONIOHHbI pa3aenuTensHom Npoo6-
KOW, UNXN MUTpaLMn N1acToBOW BOAbI B
peaynbrate CHUXEHUS npoTuBoaBe-
HUSA cTonba LEeMEeHTHOro pactBopa Ha
nnact 4O 3Ha4yeHWUW TMAPOCTaTUYECKO-
ro pasnienusa [3, 4]. AnbTuTyga yctbs
CKBaXuHbl N29517 Bbicokasa (Alt =
170 M), © MUrpauma NI1acTtoBOW BOAbI
Nno LLEMEHTHOMY pacTBOpY ManoBepo-
ATHa. YepegoBaHue 3Ha4yeHUs Hanps-
*eHHoCcTn KoHTakTa 3LUK ¢ OC ¢ 60nb-
len BEepOATHOCTbIO ABNSAETCH pe3yib-
TaToM nonajaHusg yaaneHHblX pasaenu-
TeNbHOM NPOGKOW ocTaTKOB 6GypoBOro
pacTBOpa B MOCAEAHION MOPUMIO Le-
MEHTHOIo pacTBopa.

Takoe 4yepegoBaHMe pas3MYHbIX Xa-
PaKTEPUCTUK HaMPSKEHHOCTU KOHTaKTa
3UK ¢ OC npocnexnBaetcss Ha 60/b-
LUMHCTBE CKBaXXMH, U HE TOJIbKO Ha Mec-
TopoXAaeHusx TatapcTaHa.
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CyllecTBEHHOE HeraTvBHOE BNUSHWE
Ha HanpsXeHHOoCTb KoHTakTa 3LUK ¢ OC
B CKBaXMHax OKa3blBaOT OCTaTKMN 6ypo-
BOro pacTBOpa BHYTPW KOJIOHHbI, a
MMEHHO afire3anoHHas MNJIeHKa BbICOKO-
BSI3KOro 6ypoBOro pacteopa, B TOM Yuc-
fie NonuMMepHoro, u 6ypoBon pacTeop,
3aMnoNHUBLWKWA MPOCTPAHCTBO MeEXay
TOpL@MKN CMEXHbIX TPYO BHYTPU MydTO-
BbIX COEIMHEHUI (PUC. 2).

Ana npeaynpexaeHWs HeratMuBHOIO
NPosIB/IEHMS YAaneHHbIX NPO6GKOM ocTart-
KOoB 6ypOBOro pactBopa paspaboTaHa
TEXHOMOMMS LEMEHTUPOBAHMUS KOMOHH C
OBYMSl pasfenuTenbHbiIMKM MpobKamu,
nepsas U3 KOTOPbIX oTAensieT 6ydepHyto
KMOKOCTb OT LLEMEHTHOrO pacTBopa, a
CHATble NMPOGKOM OCTaTKM BypoBOro
pacTtBopa BHYTPM MypTOBbIX COEAUHE-
HUW M aAre3MoHHas NNeHKa U3 BHYTPEH-
HUX CTEHOK Tpy6 nonagatT B 6ydepHyto
*MUOKOCTb. CNOCO6 TEXHONOMMYECKU 3dh-
(GEKTMBHbIN, OAHAKO He JOBeeH A0 Co-
BEPLWEHCTBA U Ha NpPaKTUKe UCMONb3y-
€TCs 04eHb peaKo.

B 00O "bypeHue" paspabaTbiBaeTcs
TEXHOMIOTMYHbIN, HaAEMKHbI WU 3KOHO-
MUYHBIA CMOCO6 MOBbIWEHUSA KayecTBa
LleMeHTMpoBaHMsA 06CaAHbIX KOMIOHH C

| ]

Bl oy oy

Puc. 2. Ypansembie pasgenutesibHON
npo6koit ocTaTku 6ypoBOro pacteopa
BHYTPU MYDTOBbIX COEANHEHN:

1 - 06canHasi KONOHHA;

2 - my¢Ta ob6canHowi Tpy6bi;

3 - bypoBovi pacTBop

1crnonb3oBaHMEM abpasuBcoaeprKalle-
ro LLleMEeHTHOro pacTBopa ¢ 3pO3MOHHbI-
Mn cBonctBamu (ACLIP). 3po3uoHHble
CBOWCTBA NpMAaloTCs LLIEMEHTHOMY pac-
TBOPY A0GaBlieHWeM B LIeMEHT MeJKo-
AMCMNEPCHbIX aGpa3unBHbIX MaTepuanos,

Hanpumep, necka keapueBoro (ACLIP-
1), AMCNEPrMPOBaAHHOIO MU MPOCESAHHOIO
yepe3 cuto kepamauTa (ACLP-2), MuK-
pokpemHesema (ACLIP-3), antomocunu-
KaTHble Noble UK NONHOTENblE MUKPO-
cdepbl M apyrne MenKoaucrnepcHble He-
pacTBopsoLMecs B BOAE U MPOYHblE MO
CTPYKTYype maTepuansl.

B kavectBe nepsou nopumn ACLIP-1,
ACLIP-2, ACLIP-3 ycneluHo ncnosib3oBa-
Hbl MPY LEMEHTUPOBAHUUN IKCMNEPUMEH-
TanbHbIX CKBaXWH. 3a cyeT Haubonee
MOSTHOM OYUCTKU BHYTPEHHEWN MONOCTU
KOMOHHbI U CTEHOK CKBaXMHbI OT OCTaT-
KOB GYypOBOro pacteopa [JOCTUIHYTO Mo-
BbILLEHWE HAMPAXEHHOCTM KOHTaKTa
3LK ¢ OC. lMepeyHn CKBaXKWH C UCNOSb-
3o0BaHneM ACLIP B 2008-2009 ropax
npuBeaeHbl COOTBETCTBEHHO B Tabn. 1
n2.

Mpu KpenneHnn CKBaxKWH ocTaTKK 6y-
POBOro pacTBopa B CTBOJIE yAANSIOTCS B
[lIBa npuema: nepBblit pas - B NpoLecce
npopaboTKU CTBOMA, BTOPOM - MpU Le-
MEHTUPOBaHWM KOMOHHbI.

Mcnonb3yemble B HacTosillee Bpems
cnocobbl NpopaboTKM CTBONA, B TOM
yucne ABYX- U TPEXpPas3oBble NPopasdoT-
KW Moc/ie Kaykaoro HapaluBaHWUs UHCT-

Ta6nuuya 1
Peaynbratel OMP no ucnonbs3oBaHuio abpa3vBcogepXxallero LeMeHTHoro pacteopa (ACLIP) B 2008 roay
Ne Neakcnep. MecTtopoxaeHue, HaumeHoBaHue 3HauyeHue KHk MpumeuyaHue
n/n cke. nnowanb 3aka3uuka YBP Mo KOJIOHHaM
akcnepm- 6aso-
MeHTasnbHbiM BbIM
1 28758 Maenosckas HrAY "AsnakaeBckHedTh” A3.YEP 0,95 0,22 ACLP-1
2 1564 Manbuegsckas 000 "Kap6oH-Oiin” HYBP 0,95 0,73 ACLP-1
3 1037p 10.-CykcuHckoe  HIAY "MpukamHedTs” EVEP 0,94 0,75 ACLP-1
4 925*) EnaGyxckas Hray “MpukamuedTtb” EYBP 0,83 0,74 ACLP-1u35Tcmecn
*) PeumpKynauus B OGVH LKA
5 25 Conpatckoe 000 "Bnaropapoe-Oin” HYBP 0,79 0,78 ACLP-1
6 14 Conpatckoe 000 "Bnaropgapos-Oiin” HYBP 0,95 0,78 ACLP-2
7 13 Conpartckoe 000 "Bnaropapos-Oiin” HYBP 0,82 0,78 ACLP-2
8 23078**) AnbkeeBckKas HrAY "DxanunbHedTs"” A3.YBP 0,93 0,79 ACUP-3un35T1cmecu
**) Peumpkynsaums B ABa UMKia
9 24 Conpartckoe 000 "Bnaropapoe-Oin” HYBP 0,95 0,89 ACLP-1u35 T cmecn
10 19475 Maenoeckas HrAy "AsHakaesckHedTh” A3.YBP 0,87 0,81 ACLP-1um3 14 1 cmecn
Hap, KPoBNEeW NPOAYKTUBHO-
ro paspesau go YML,
11 19472 Maenoeckas HrAY "AsnakaesckHedTs” A3.YBP 0,93 0,77 ACUP-1u35Tcmecn

Ha I'IepBOI7I CTyneHun uemMeH-
TUPOBaHUgA

[ Bopeawewnoscemoksaxmwam —[0%0 Jora ]

[MpumevaHue:

1. TexHonornyeckuin abdeKT ot ncnonbdosaHns ACLIP ysenunyuunncs Ha

2. ACLP-1, ACLP-2 n ACLIP-3 B KayecTBe abpa3nMBHOIro maTepuasna CoOAepPKUT COOTBETCTBEHHO NECOK

KBapLeBbli, AUCNEPrMPOBaHHbIN W NPOCEAHHbIA KePaM3UT U MUKPOKPEMHESEM.

[HFTH] = Ne10/2009
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Ta6nuua 2

PeaynbraTbl OMP no ucnonb3oBaHuio abpa3vBcoaepXallero LeMmeHTHoro pacteopa (ACLIP) B 2009 roay

Ne  Ne akc. MecTtopoxaeHue, HanmeHoBaHue
n/n cke. nnowans Bakasuuka YBP no Ko-
JIOHHe
1 20cC Conparckoe 000 "BnarogaposOiin” HYBP 0,81
2 17cC Conparckoe 000 "BnarogapoeOiin” HYBP 0,79
3 186604 BocTouHO- HrAY "AsHakaesckHedTh” A3.YBP 0,86
JleHnHoropckas
4 14646 Tawnuapckas HrAY "OxanunbHedpTb” A3.YBP 0,9
5 6631 HaropHoe 3AO "TpouukHedTb” As.YBP 0,96
6 9C Uprusckas 3A0 "TH-Camapa” HYBP 0,9
7 281 JleBoHckoe Hray "SmawHedTs” HYBP 0,94
8 24896 A3sHakaeBcKas HrAY "AsnakaesckHedTh” A3.YBP 0,76
9 649 Tat. Kangbiackoe HrAY "BaenbiHedTb” AYBP 0,89
10 16 3anapHo- HrAY "SmawHepTh” AYBP 0,77
AnekcaHAapoOBCKUNA
y4yacTok
11 19473 Maenoeckas HrAy "AsnakaeeckHedTs” A3.YBP 0,91
12 19475 Naenosckas HrAY "AsHakaesckHedTs” A3.YBP 0,79
13 120 XopolueHbKkas 000 "TH-Camapa” HYBP 0,86
CTPyKTYpa
B cpeaHemM no BCeM CKBaXXuHam
MpuMedyaHue:  TexHonornyeckui addeKT oT ucnonbaosaHus ACLIP ysennuuncsa Ha

3Hauenue Kuk Mpumeyanne

no no-

poae

0,37 ACLUP-1 13 10 T cmecu

0,28  ACLP-1u343T1cmecn

0,92 ACLP-1u3 18,5Tcmecn, no9tHal1u2
ctynenu. Ha 1 ctynenm - aspauus

0,68 ACLP-1 13 10 T cMecu Ha BTOPOWA CTyNeHn

0,87  ACUP-1u38,57cmecu

0,75 ACLIP-1 13 28 T cmecu (245 MM NPOMEXYTOYHAsA KOSIOHHA)

0,68 ACLIP-1 13 10 Tcmecu no 5 THa 1 n 2 ctyneHb
PTM-50 6 T Ha 2 cTyneHu

0,38 ACLIP-1u3 10 T cMecy Ha 1 CTynenu ¢ nonockanuem u 10 T Ha 2 cryneHm.

0,6 ACLP-1 n3 10 T cmecu Ha 1 cTyneHu.

0,4 ACLP-1 13 10 T cmecu Ha 1 cTyneHu.

0,92 ACLP-1 135 T cmecu Ha 1 cTyneHn

0,89 ACLP-1 135 T cmecu Ha 2 cTyneHu

0,54 28 1 PO, Ha 1 cTyneHu

ACLP-1 135 T cmecu Ha 2 cTyneHu

0,86 10,64

pyMeHTa, 3agayy MaKCMManbHOro yaa-
NeHust GUIbTPALMOHHOM KOPKM MOJSTHO-
CTblO He peluatoT. Kpome TOro, npu npo-
paboTKe 3aryweHHbI B KaBepHax Miu-
HUCTbIN pacTBOp He 06HOBASIETCY, a Mo-
pbl M TPELUMHBI KOMIJIEKTOPA HE 3aKymno-
puBatoTcs. HenonHoCTbIO yaaneHHble U3
CTBOJIa CKBaXKMHbl OCTaTKM 6GypoBOro
pacTtBopa 06YC/IOBAMBAOT HU3KYIO Ha-
npsxxeHHocTb KoHTakTa 3LK ¢ OC.

Mpucylwme npumMeHsembliM criocobam
npopaboTKKU CTBONA Nepea KpenieHnem
CKBaXKMHbl HEAOCTaTKW WCKIYaloTCs
npu rMAPOCTPYMHOM crnocobe npopa-
BGOTKM.

lyTeM aHanM3a KayecTBa LEMEHTU-
pOBaHMSA KONOHH Ha CKBaMMHax A3Ha-
KaeBcKoro YBP, npopaboTaHHbIX B OC-
NIOXKHEHHOM KaBepHOO6pa3oBaHMEM
WHTEepBane CTaHAapPTHbIM U TMAPOCTPYH-
HbIM cnoco6amu, BbIIBNEHO, YTO Hanps-
YeHHOCTb KoHTaKTa 3UK ¢ KonoHHOM No
LWeCTU CKBaXMHaM, npopaboTaHHbIM
rMApPOCTPYMHbIM CNocoboM, cocTaBuia
0,72 B CpaBHEHUU CO CpeaHen Hanps-
KEHHOCTbIO KOHTaKTa Mo YeTblPeEM CKBa-
YWHaM ¢ 6a30BOM TEXHOJSIOIMEN npopa-
60TKM 0,64. TexHonornyeckum adpodext
coctaBun 12,5%.

B 000 "bypeHune" coBMECTHO cOo cne-
umanuctamum 000 "3Kobyp" M UHCTUTYTA

Y

Puc. 3. YcTpoiicTteo CKIM-230
C A0JIOTOM AJ19 KOMMJIEKCHOM
npopaboTKu CTBOJIAa CKBaXUHbI Nepep,
KpenneHuwem:
1 - yctporictBo CKI1-230; 2- ckpebku
13 KaHaTHOW MPOBOJIOKU;
3 - ruapoOMOHNTOPHOE [0J1I0TO C Hacaakou
C Haks1IoHHo ocbkio (HHO);
4 - HarpaBsJieHne cTpyu,
coopmupoaHHovi B HHO

"TaTHUMNHedTL" paspaboTaH KOM-
MAEKCHbIN TMAPOCTPYMHbBIA cNoco6 npo-
paboTKM CTBOMa, NPU KOTOpPOM nocne
rMAPOCTPYMHOMO BO3AENCTBUSA Ha OcTaT-
Kn 6ypoBOro pacteopa, B TOM Yucie Ha
3aryleHHbI pacTBOP B KaBepHax, ocy-
LecTBASeTCS MeXaHU4yecKoe yaaneHue
GUNBTPALMOHHON KOPKK MPOBOMOYHbI-
MW anemeHTamu yctpornctea CKI1-230
(CKpebOK 13 KaHaTHOM MNPOBOJIOKM C Au-
ametpoM 230 mm). O6LWMIA BMA, YCTPOR-
cTBa NpuBeaeH Ha puc. 3.

YcTaHOBMEHO, 4TO Nocne ocylecTsre-
HUSA TEXHONOrMKM MNPOPaBOTKMU Hanps-
*eHHOCTb KoHTakTa 3LK ¢ OC cywecT-
BEHHO MOBbILLAETCS.

HoBW3Ha TEXHOMOrMKM M Ucnonbaye-
MbIX TEXHWYECKMX CPeACTB 3aliulieHa
OXPaHHbIMW IOKYMEHTaMM.

M3rotoBneHne yctporncts CKI-230
ocBoeHo B 000 HIMO "doTtoH" (r. Habe-
pexHble YenHbl).

PesynbTaTbl NpUMEHEHWS TUAPOCT-
pyrHoro crnocoba npopaboTKu cTBofa
ony6/MKoBaHbl B [5].

B ckBarunHax 000 "bBypeHune" Heno-
CPEeLCTBEHHO Mocne 3aBeplleHus npo-
paboTKM CTBOMA yCTaHABAMBAETCH CU-
NIMKaTHas BaHHa C AOGaBNEHUEM KOM-

P)
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NJEKCHOrO0 MOBEPXHOCTHO aKTUBHOIO
BellecTBa, HasBaHHoro MCP (moandwm-
LIMPOBAHHbIV CUJIMKATHbIN pacTBop). [e-
puoa AeVcTBUS BaHHbI COBMELLAETCS C
BpeMeHeM Bblbpoca 6ypusibHbIX TPY6 u
CMyCcKa KOMOHHbI 4o 3a604. B npouecce
NMPOMbIBKM CKBaXXMHbl MCP BbiMbIBaEeT-
€Sl Ha AHEBHYO MOBEPXHOCTb.

Mpn ycTaHOBKE BaHHbI BbIMOMHAOTCH
cnefyoline 3agayn:

M 3a CYET peaKLMmn }KMAKOro CTeKNa C
CONSIMW, PaCTBOPEHHbLIMU B NIAcTOBOM
BOJEe, A03aKynopuBaloTCs Mopbl U Tpe-
LWMHbI B MPUCKBAXWHHON 30HE KOJEK-
TOpa;

B co3gaeTtcs Npo6Hoe JaB/ieHMe Ha
nnacTbl NPOAYKTUBHOMO pa3pesa;

TOpa, YXyAWEHHbIE MPU NEPBUYHOM MX
BCKPbITUMN.

TexHONOrns 3alumiieHa nateHTamu u
ocyulectnsieTca npaktnyeckn Ha 30%
CTPOSILLMXCSH CKBAXKMH.

[ns nNOBbIWEHNS HaMpPSXXEHHOCTH
KoHTakTa 3UK ¢ OC npuopuTeTHbIMMK
OKa3zafncb TEXHONOMMK:

M yganeHust octaTtkoB 6ypoBOro pac-
TBOPa M3 CKBaXXMHbl MU OOGHOB/EHUS 3a-
rycreslero 6ypoBOro pactsopa B Ka-
BepHax rmMapocTpyiHbIM CNOCO60M Npu

Jintepatypa

MOArOTOBKE CTBOJIA CKBaXMHbl K Kpen-
NEHWIO;

B YCTaHOBKM BaHHbl U3 MOAMPULMPO-
BaHHOI0O CM/IMKATHOrO pacTBopa Ha nepwu-
o[l Bbl6poca GYpUIbHOM KOMOHHbI U Cryc-
Ka A0 3a605 3KCMIyaTaLMOHHOM KOMOHHBI;

B HauGonee MOSIHOMO yAaneHus oc-
TaTKkoB GYPOBOro pacTBopa U3 BHYTPEH-
HEel MOMOCTU KONMOHHbI M 3aKOJOHHOrO
NPOCTPaHCTBA C  WCMNOJb30BaHWEM
LLP3C B npouecce LeMeHTUPOBaHUA KO-
JIOHHBI.

1. NonsikoB B.H., Baxutoe B.U., UnnonutoB P.B. CuctemMHbIe peLieHuns
TEXHOJIOrM4Yeckmnx nNnpobsiem cTpouTenbCTBa CKBaXxuH. - M.: 000 "Hegpa-

BuaHecueHTp”, 2003.

[l BpeMf OCBOEHWA CKBaXXMHbl CO-

2. lopogHoe B.[l. UameHeHue 06bema HaGyxLmnx GEHTOHUTOR Nop,

BO3A4eNCTBUEM MUHEpPaNN30BaHHbIX cpep, // HX. - 1966. - Ne8.

KpaliaeTca B cpedHeM Ha [gBoe Ccy-
TOK;

M 33 CYET CHUMKEHMS MOBEPXHOCTHOIO
HaTaXeHus B cucteme "HedTb-BOAA-MO-
poaa" noa BO34ENCTBMEM KOMMIEKCHO-
ro MAB BoccTtaHaBnauBatoTca unbTpa-
LIMOHHO-EMKOCTHbIE CBOWCTBA KOJEK-

3. lOcynoe WU.I'., NMepos A.B., AxmeToB P.A., Katees U.C. kcnepumeHTanbHOe
nccnenoBaHve TepMo- U rMapoANHaAMUYECKUX XapaKTepPUCTUK 3aKOJIOHHOTO
MPOCTPaHCTBa NPU KPErnjeHun u aKcrniyataumm HarHetaTesibHO CKBaXuHbI: B
KH. "HoBble MeToApbl NOBbILLEHNS Ka4ecTBa pPa3obLLEeHNst NacToB Npu 6ypeHnn
HedTAHbIX CkBaXMH". - Byrynbma: TatTHUMNHedTH, 1975.

4. bynatoB A.U., BupoBckuii A.J1. UameHeHue paBneHus n Temnepartypbl B
3aKOJIOHHOM NPOCTPaHCTBE CKBaXWH. - M.: BHUMO3HI. 0630p nHdopmauun. Cep.
BypeHnwue. - Bein. 11. - 1988.

5. KateeB P.U., Katees T.P. lMppocTpyiiHbiii cnocob npopaboTku cTtBona //
HedTb 1 6ypeHune. - 2008. - No5.

B a2 KHMXHYI0O NONKY HedTAHUKA

9.B. babasan
bypoBbI€ TEXHOJOTHH

2-e U3g., gon. - KpacHogap: Cosert. Ky6aHb, 2009. - 896 c.

B KHUre U310XKEeHbl COBPEMEH-
Hble 6YpOBble TEXHOMNOIMKU, a TakK-
e HOBble pa3paboTKM, KOTopble
HaxoAaT NPMMEHEeHWe Ha MecCTo-

poxaeHuax HedTH M rasa.
OCHOBHas uaesl KHUIKM 3aKiio-
yaeTca B 060CHOBAHWW BENUYUHDI
andodepeHUnanbHOro gaBneHusa B
cucteMe “cKBaxkuHa - nnact”’. UMeHHO 3TOT noKasa-
Tenb MNPU COBPEMEHHOM COCTOSAHWUM TEXHUYECKUX
cpeacTB onpegensier BeIUYUHY MEXaHUYECKOW CKOpPO-
CTU BGypeHUs, CTeNeHb 3arpsa3HeHnsa Nnpu3abonHON 30-
Hbl MPOAYKTUBHbLIX MAACTOB, YCTOMYMBOCTb CTEHOK

CKBaXWHbl U1 BO3MOXHOCTb CHUXEHWSA 3aTpaT Ha JINK-
BMAaALMIO NOMNOWEHW 6YPOBOro pactBopa M ra3oHed-
TeBoONposABAEeH. BrnepBble B NOSHOM 06beME W3-
JlIOXXeHa TexHoJsiornsg 6ypeHusa ¢ 3ajaHHblM 3a60MHbIM
JaBfieHneM, B T.4. C Aenpeccuen Ha nnacr.

KHura npegHasHavyeHa Ans cneuuanucroB, 3aHs-
TbiX pa3paboTKOM NPOEKTOB Ha CTPOUTENLCTBO HebTS-
HbIX WM Fa30BbIX CKBaXWH, WHXEHEPHO-TEXHUYECKOrO
cocTaBa 6ypoOBbIX NpeanpuaTUin, 3aKa34ynMKOB-OUHAH-
CUCTOB M3 HEDTHAHbIX U Ta30BbIX KOMMNaHWN, cneunanu-
CTOB, 3aHATbIX pPa3pabOTKOM KOMMbIOTEPHbLIX MpPO-
rpamMmm. MoxeT 6biTb UCNOJIb30BaHa Ans 06y4eHUs UH-
EeHEePHO-TEXHUYECKUX PabOTHUKOB TEXHONOrUAM Y-
paBfieHUs CKBaXWMHOW MNpu rasoHepTeBOoAONposiBiE-
HUSAX U BYpeHUn C Aenpeccuen Ha nnacr.
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BHeapeHue HOBBIX HH(POPMAITMOHHBIX
TEXHOJIOTUM B IIPOIIECCE CTPOUTEILCTBA
U PEKOHCTPYKIIMH CKBAXKUH
OAO "HK "PocHedTp"

B.H. THMOnauH,

K.A. Wunoesckun,

B.P. Waranees,

M.A. YepHukoB

/000 "CamapaHUMNHedTL",
r. Camapa/

715 CYLLLECTBEHHOIO MOBbILIEHMS
3bDEKTUBHOCTHN BYpOBbIX PaboT 1
nepeXKaloLero BBoAa B aKCNy-
aTalUMI0 HOBbIX HE]THAHbLIX M ra30BbIX
CKBaXMH Ha MecTtopoxaeHusax OAO "HK
"PocHedTb" nepea NpoeKTUPOBLLMKaMU 1
WHXXEHEPHO-TEXHOIOTMYECKMMU  ClyK6a-
MM NOCTaBNEHbI CNeayoLIME 3aaun:

1. MoBbICUTb Ka4eCcTBO CTPOUTENBLCTBA
CKBaYMH.

2. YBenMunBaTb KOMMEPYECKME CPOKHM
OypeHus Ha 5% exerogHo.

3. CHmaTb BpemMsi Ha JNMKBUOALMIO
aBapui 1 OCNOXKHEHMI B NpoLiecce bype-
HKA Ha 5% exxerogHo.

4. CHMU3UTb CTOMMOCTb BYpPOBbIX U CEp-
BWUCHbIX paboT NpK OAHOBPEMEHHOM MO-
BbllWEHMN KayecTBa MNpefoCTaBSEMbIX
YCAyr.

5. CHU3UTb HENPOU3BOAUTENBHOE BpE-
Ms Npu 6ypeHnn Ha 10-15% (npocTou, pe-
MOHTHbIE PaboTbl).

PasButne MHOOPMaLMOHHBIX TEXHOSO-
T OCYLLLECTBNSIETCA B paMKax MpoeKTa
co37aHns MHOOPMALIMOHHOM CUCTEMBI
"KOHTpONb ¥ ynpaBfeHWe CTPOUTENbCT-
BOM CKBaxMH" (MC "KnYCC"), paspabo-
TaHHOW MO 3ajaHuto [enaptameHTa Oy-

PEHWS, CKBaXKMHHbIX TEXHONOMMIM U cynep-
BanauHra (ABCTC) n JenapTameHTa WH-
popMaLMoHHbIX TexHonorun (ANT) OAO
"HK "PocHedTb". OCHOBHOE Ha3Ha4YeHue
MC "KnYCC" - o6ecneyeHune Bcex ypoBHeM
ynpaenexnust OAO "HK "PocHedTb" 1, npu
Heo6X0AMMOCTH, NoAPSAHbIX BYPOBbIX M
CEPBUCHBIX KOMMaHWM MOAHOM U LOCTO-
BepHOM MHbOpPMaLMeEN 0 NpoLecce CTpo-
UTENbCTBA CKBaXKWH, NPOBOAMUMbIX pabo-
TaX, UCCNeaoBaHusX U 3aTpaTtax ans pe-
LEHNUA re0NIOMMYECKMX WU TEXHONOrn4ec-
KWX 3a4a4, NpoBeeHNst 3KOHOMUYECKOro
aHanusa 1 obecrnedyeHns cTpatertyecko-
ro NNaHMpoOBaHUS B 06nacTu CTPOUTESb-
CTBa CKBaMH. CTaguns onbITHO-NPOMBbILL-
NIEHHON 3KcnnyaTtaumu cucTembl ans pe-
LIEHWUS TEXHONOMMYECKMUX U IKOHOMUYEC-
KUX 3agay ocyllectensetcs [1poeKTHo-
UHXUHUPWUHIOBLIM LIEHTPOM MO CTPOM-
TENbCTBY M PEKOHCTPYKLMKU CKBaXKMH
(MAL) B r. Camape.

MNC "KnYCC" aBnseTca TepputopuanbHo
pacnpeneneHHoN TPEXyPOBHEBOW CHUCTE-
MOW.

Ne10/ 2009 m [HTH]
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KoHuenTtyanbHaa cxema UC “KnyCC”

1. MepBH1YHbIN YPOBEHb - BYpPOBbIE NJ10-
Waakv. Ha gaHHoM ypoBHe cynepBaw3e-
pom dopmupyeTcs onepatMBHas MHPOpP-
Mauusi, paboyas JOKYMEHTaLMS U CyTOuY-
Hasi cBogka ("XKypHan cynepsawn3sepa"),
HeobxoanMasi Ana AesTeNlbHOCTU cynep-
BaM3epPCKOM U UHXKEHEPHOW Cny»K6. baza
[aHHbIX COCTOMT M3 MPOEKTHbIX AaHHbIX,
CYTOYHbIX OTHETOB, BbILIECTOSALMX YrIpaB-
NIEHYECKUX PELLEHMI, CNPaBOYHbIX pecyp-
COB MO TEXHUYECKOMY 060pyAOBaHMIO,
XMM. peareHTam v T.4.

2. PervoHasnbHbI YpOBEHb, COCTOSILLMI
13 ABYX CUCTEM:

A) ML, NC "KnYCC" ncnonbayetcs ans
KOHTPONS UCMOSTHEHNS MPOEKTHbLIX peLle-
HWUW, CBOEBPEMEHHOM KOPPEKTUPOBKMU
MNCA, seaeHuss MHbOPMaLMOHHbLIX 6a3
JaHHbIX MO CTPOMUTENLCTBY U PEKOHCTPYK-
umm ckBaXmnH OAO "HK "PocHedTb", nHKe-
HEPHO-TEXHONOMMYECKOMY COMPOBOXAE-
HUIO paboT. basa AaHHbIX COCTOUT U3 Mpo-
€KTOB No BceM ckBaxkMHam OAO "HK "Poc-
HedTb", NPUHATLIX YNPaBAEHYECKNX peLle-
HUSX (MPOTOKObI, NPOrpamMmmbl 1 T.4.), Ha-
KOMNEHHbIX JaHHbIX B PEXMUME peasibHoro
BPEMEHM OT cTaHumu ' 1 3aborHoN Te-
NIEMETPUM, CYTOYHbIX PanopToB cynepBan-

3epoB, 6a3 AaHHbIX MO CNPaBOYHbIM pe-
cypcam, Aen CKBaXMH, aHanUTUYECKUX OT-
YETOB MO UCMONHEHMIO MPOEKTHbIX peLle-
HWI U Ka4yecTBY CTPOMTENBbCTBA CKBaXKMH.
DYHKUMOHMPOBAHWE CUCTEMbI HA AaHHOM
ypoBHe obecrnieymBaer NALL.

b) HedrerasoaobbiBatoliee ob6LWeCcTBO.
MNC "KnYCC" ncnonb3yetcs s onepaTms-
HOro ynpaBsfeHust BceMn obbeKkTamu 6y-
pPeHNUA NPeanpuaTUs, pelleHns 3ajay aHa-
Nn3a 1 oT4eTHOCTHU. baga AaHHbIX COCTOUT
N3 MPOEKTOB, MPUHATBLIX YNpPaBAeHYECKUX
peLleHn (NPOTOKOOB, NPOrpaMm U T.4.),
HaKOMNEHHbIX JaHHbIX B PEXUMe peanb-
HOro BpemeHun oT ctaHuun MU n 3abon-
HOWM TenemeTpun, CYTOYHbIX PanopToB Cy-
nepBan3epoB, AeN CKBaXKMH. PYHKLIMOHK-
poBaHWe cucTeMbl 06ecneymBaeTcs [o-
4YepHuM HedTerazogobbiBatoLlLMm 06Le-
CTBOM.

3. KopnopaTtuBHbIN ypOBEHb - MpO-
dunbHble AeNapTaMeHTbl, LIEHTP reonoru-
YECKOro COMpPOBOXAEHUS OypeHUs CKBa-
*unH OAO "HK "PocHedTb" B I. MocKkBe. Ha
3Tom ypoBHe MNC "KnYCC" obecnevmBaeT
NOCTOSAHHbIN yAanEeHHbIV (TEPMUHANBHbBIN)
[I0CTYN K AaHHbiM OGypoBOM M/OLWaAKK,
MUL, n poyepHero HedTerazogobbiBato-

wero obuwectsa OAO "HK "PocHedTb". NC
"KnYCC" obecneunBaeT nepefadvy AaH-
HbIX B pPeEXMUMe peanbHOro BpemMeHu A4nis
LleHTpa reoorMyeckoro ConpoBOXKAEHUSA
6ypeHus ckBaxkmH OAO "HK "PocHedTb".
DYHKLIMOHMPOBAHWE CUCTEMBI 06ECTIeYU-
Baetca ABCTC n ANT OAO "HK "Poc-

HedTb".
MHbopmaLumoHHas nofcuctema "Yaa-
JIEHHbIN  MOHUTOPUHI  6ypenna” (UM

"YMB") aBnsetcs OQHWM W3 OCHOBHbIX
KomnoHeHToB WUC "KnYCC", KOTOpbIN
obecrneymBaeT GOpMMPOBaHUE M 1OCTaB-
Ky reofiorMyecKomn, TEXHONOMMYecKon u
NPOU3BOACTBEHHON MHPOPMaLIMK ¢ Bypo-
BbIX NJOWAAOK Ha OObEKTbI yNpaBieHUs
(npodunbHble aenaptameHtbl OAO "HK
"PocHedTb", MWL, noyepHue HedTeraso-
[fo6biBatoLme KoMnaHuu, 6ypoBble U cep-
BUCHbIE MOAPSAYMKM), a TaKKe AOCTaBKy
YNPaBNEHYECKMUX PELIEHWUI C Pa3/MUYHbIX
YPOBHEW ynpasneHus Ha 6yposyto. UC
"YMB" no ¢GyHKLMOHANBbHOCTU COCTOMUT U3
[IBYX NMOACUCTEM:

W noacvcTeMa NOAroTOBKM M Nepeaymu
[laHHbIX B PEXMME peaslbHOro BPEMEHH U
MaKETHbIX TEXHOMOrMYECKHMX, Fe0ornyec-
KMX 1 re0DU3NYECKMX JaHHbIX;
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M noacucteMa GopMMpPOBaHUs 1 obpa-
OGOTKM CYTOYHOM OTHETHOCTM "MypHan cy-
nepsan3zepa'.

MHpopmaLMOHHO-TEXHUYECKas

apxutektypa UM "YMB"

MepBUYHbIM ypOBEHb, YCTaHaB/MBae-
MbIVi Ha 6ypOBOWM MoLWaaKe, NpeacTaBns-
€T co60W MPOrpaMMHO-TEXHUYECKUI KOM-
nfexKc B coctaBe cepBepa 6ypoBOK no-
WaAKKW, K KOTOPOMY MOAK/IOYEHbI Yepes
cetb Wi-Fi KomnbloTepbl cuctembl cb6opa
oT cTaHumn 'TU, cTaHumMmn 3a6onHOM Tene-
meTpum (3TC), ctaHuun TMC B npouecce
6yperuns (LWD).

PervoHanbHbIM ypoBEHb, yCTaHaBANBa-
embi B MWL 1 HedTerazonobbiBaOLWMX
Komnanuax OAO "HK "PocHedTb", npea-
cTaBnsieT cobor MporpaMMHO-TEXHUYEC-
KU KOMMEKC B COCTaBe cepBepa yrnpas-
NeHns, 06beANHEHHOTO B IOKabHYIO CETb
NPeanpUSTUS 1 yNpaBAsIoLWEro cepBepomM
6ypoBOW NNOLLAAKM.

KopnopaTuBHbIM ypOBEHb, YCTaHaBN-
Baemblh B MPOOWIbHbIX AenapTameHTax
OAO "HK "PocHedTb", npeactaBnseT co-
601 NPOrpamMMHO-TEXHUYECKNIA KOMIIEKC
B COCTaBe cepBepa YPOBHS ynpaBieHus,
06beAMHEHHOMO B IOKaNbHYIO CETb Npes-
NPUSTUIA U UMEIOLLEro AOCTYN K AaHHbIM,
PacnonoXeHHbIM Ha BCEX YPOBHSIX, B TEP-
MUWHA/IBHOM pPEXMMeE MO KOPNopaTUBHOM
cetu.

Puc. 2. OTknoHeHue pakTUYeCK1Ux napamMeTpoB TPAEKTOPUM CKBaAXUHbI
OT MPOEKTHbIX peLueHnn

MM "YMB" &yHKUMOHUPYET B Henpe-
PbLIBHOM KPYIIOCYTOYHOM pexume. WH-
GopmaLMOHHbBIM 0BMEH Mexay 6ypoBoK
niowagkon n obbeKkTaMu yrnpasieHus
NPOU3BOANUTCA Ha OCHOBE WCMOMb30Ba-
HWSI MOCTOSIHHOrO CMYTHUKOBOIO KaHana
cBAsn. [lporpammHble cpeactBa  MI
"YMB" o6ecneunBaloT Ba pexxmMma nepe-
Jayn nHdopmMauuu: nepegady AaHHbIX B
peXxume peanbHOro BPEMEHU 1 MaKETHYI0
nepefayy faHHblX. [JaHHble peanbHoro
BPEMEHU nepefatoTcs ¢ 4acToTou, orpe-
[engemMon xapaKTepUCTMKaMu CUCTEMbI
cbopa MHbOpMaLMM B cocTaBe CTaHLUuu
TN v ctaHuun LWD 1 nponycKHon cro-
COBHOCTbLIO KaHana cBA3K (He Jalle, Yem 1
pas B CEKyHAY).

MUWHUManbHbIM HAbopP AaHHbIX, Nepeaa-
BaeMbIX B peXMMe peasibHOro BPEMEHMU
WU B PEXXMME MaKETHOWM Nepeaayu, ¢ npu-
BSI3KOM KO BpeMeHu cb6opa nHbopmaLmu:

M rny6uHa 3a609, M;

M ry6uHa fonoTa, M;

M nonoxeHue fonota Hag 3aboeMm, M;

[ NONOXKEHWE TaneBoro 6/10Ka, M;

M CKOpOCTb [ABWMKEHWS Tanesoro 6s10-
Ka, M/C;

B MeXxaHMyecKas CKOpOCTb OypeHus,
M/Y;

M BecC Ha KploKe, TC;

M HarpysKa Ha Jon0To, TC;

M faBneHue Ha BXOAe, aTMm;

M NoTOK Ha BbIxogae, N1/c;

M TemnepaTtypa NPOMbIBOYHOW XMUAKO-
CTV Ha BbIxoge, rpad. C;

M 06bEM MPOMbIBOYHOM MMOKOCTU B
paboymx eMKOCTSX, Ky6. M;

M 06bEM MPOMbIBOYHOM MMOKOCTU B
[IO/IMBHOM EMKOCTH, Ky6. M;

B cyMMapHble ra3ornokasaHus 6ypoBo-
ro pacTsopa Ha Bbixoze, %;

M KOMMOHEHTHbIW COCTaB yrneBoAopOa-
HOro rasa u3 6ypoBOro pactesopa Ha Bbl-
xoae (MeTaH, 3TaH, nponaH, 6yTaH, neH-
TaH), %;

I TEXHONTIOTMYECKUI 3Tan, KOp;

W HeluTaTHas cUTyaLusl, KOA;

M gaHHble 3TC n LWD.

B ntone-ceHta6pe 2009 roga TectoBble
mcnbitanma NC "KnYCC" 6biv npoBeaeHs!
MPW CTPOUTENBCTBE ABYX 0GBHEKTOB - FOpK-
30HTaNbHbIX CKBarkMH B OAO "Camapa-
HedTeras". B xoge ucnbiTaHni cucTeMa
NPOLEMOHCTPMPOBasa CBOK PaGoToCMo-
COGHOCTb, BCE ee 3MIeMeHThI paboTanu B
LUTaTHOM PEXMME.

HeKkoTopble BO3MOXHOCTU CUCTEMBI
MOHO MPOAEMOHCTPMPOBATL Ha MpUMe-
pe ckBarmHbl N224 COBETCKOro MecTo-
poxaeHus. Ha atom o06beKkTe pabota UM
"YMB" UC "KnYCC" ocywectBnsinacb, B
nepBylo o4epedb, C LENblo OLEHKWU BO3-
MOKHOCTW aHasin3a COOTBETCTBUSA PaKTu-
YECKUX NapamMeTpoB BypeHust MPOEKTHbLIM
peweHuam. [ pelleHns 3Ton 3agayu B
BaroH4MKe cyrnepsan3epa Obla yCTaHOB-
NIeH cepBep C nporpaMMHbIM o6ecrneye-
Huem UM "YMB" UC "KnYCC", o6ecneyeHa
CB$3b CO CTaHUun TN, pa3BepHYT CAYTHK-
KOBbIM TepMuHas, nNpoBeaeHO obyvyeHue
cynepBan3epa ansg nepegadv nHpopma-
umun. Takke 6bI10 NpoBeaeHO 0ByveHue
cneunanuctos MWL, no pabote ¢ cucre-
MOW W BEAEHMIO MPOEKTHbIX 6a3 AaHHbIX.
Mepenava MHbOpMaumm ¢ 6ypoBOM OCy-
LLEeCTBNSNACh B PEXUME peasibHOro Bpe-
MEHMU OT cTaHuun 'Y 1 nakeTHom nHdop-
Maumm "MypHan cynepsansepa” no cxe-
Me: AaTyuMKu cTaHuuu [TU, KomnbloTep
[TH, cetb Wi-Fi, cepBep cynepBansepa,
CMYTHUKOBbIV TEPMUHAN C Nepeaadem cur-
Hana Ha UC3 "Aman", cepep OAO "HK
"PocHedTb", KaHan KoprnopaTMBHOM CBS-
3u, cepaep MULL. AHann3 NPoeKTHbIX 6a3
[JaHHbIX B CPaBHEHWU C GaKTU4ECKUMKU
pesynbrataMu Mnokasasn, 4To Haubonee

)
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Puc. 3. BoisiBneHue Npu3HaKoB OCJIOXKHEeHUN
B rpouecce CTPOUTENbCTBA CKBaXWUHbI

3HAYMMbIMKU MOKa3aTensiMu B npoLecce
OypeHust, N0 KOTOPbIM MOTYT ObITb 3aPUK-
CMPOBaHbl CEPbE3HbIE TEXHOIOMMYECKUE
HECOOTBETCTBUS, SBAAIOTCS TpPaeKTopus
CTBOJIa CKBaXMHbI, MapamMeTpbl 6ypoBOro
pacTBopa, 6anaHc BPEMEHW CTPOUTENLCT-
Ba, a TAKXKe yPOBEHb KayecTBa ycnyr, npe-
[OCTaBASiEMbIX MOAPSAHLIMKW OpraHv3a-
LUMAMK B npouecce 6ypeHust. CuctemHoe
npegoctaBieHne MHGopmMaLMK, OCHOBaH-
HO€e Ha omnepaTMBHOM KOHTPO/E TEXHOSO-
TMYECKMUX MOKa3aTenen 6ypeHus, IKOHO-
MMWYECKUX NMOKa3aTensix, MocTynatLmx ot
cynepBai3epa, AaeT BO3MOMKHOCTb OLie-
HMBaTb KA4yecTBO PaboT MO BCEM OCHOB-
HbIM LMKNaM CTPOWUTENbCTBA CKBaMKMHbI
(puc. 1). TectoBasa pa6ota WC "KnyCC"
nokasana, 4to paboTa CneunanncToB C
MCNOIb30BAHMEM CUCTEMbI NO3BONSET
BWAETb peanbHoe NOMoXeHUe aen u one-
paTUBHO KOPPEKTMPOBaTb x0f 6GYpoBbIX
pabot. O6s3aTtenbHoe OcHauieHne UC
"KnYCC" 0co60 OTBETCTBEHHbIX U JOPOTrO-
CTOSILLMX CKBaXKMH MO3BOMNUT 06ecneymnTb
[O/MKHbIM KOHTPONb Hajg Xo4oM 6ypoBbiX
paboT Ans MNoBblWEHUS HeobXx0AMMOro

KayecTBa 1 9PEKTUBHOCTU CTPOUTENBCT-
Ba CKBaWH.

Mcnonb3oBaHue MC "KnMYCC" Takxe
BbISIBWUIO psf NapaMeTpoB, COBMECTHbIN
aHann3 KOTOPbIX NO3BONSET CNPOrHO3U-
poBaTb ¥ BbIIBUTb MNOTEHLMANbHbIE aBa-
pUiHbIE CWUTyauuKW B npoLiecce CTPou-
TENbCTBA CKBaMHbl. [Ing aHann3a 6binu
B3ATbl UBMEHEHUSI HArPy3KM Ha A0M0TO,
BeCa Ha Kploke W aaBieHust 6ypoBoro
pacTBoOpa B HarHeTaTe/IbHOM IMHUK B pe-
anbHOM BpeMeHM oT cTaHuuu 'MTU. Un-
dopmMaLmMsi 0 BO3HWUKHOBEHUWU MpPU3Ha-
KOB OCNOXHEHWs B npolecce 6ypeHus
[JOMKHa MaeHTMdUUMpoBaThCs crneuua-
JIMCTOM B PEXMUME BU3YaNbHOIO KOHTPO-
N§ AaHHbIX. Cnewumanuct, OTBETCTBEHHbIM
3a KOHTPOJb PEXMMOB BypeHusi, 06513aH
CBOEBPEMEHHO BbISIBUTb Ha4vano u npu-
YWHY OCNIOXHEHWS U NPUHATL OnepaTuB-
Hble peleHus. NpaKTMYecKn onbIT no-
Kasar, 4To OTCYTCTBME ONEPaTUBHbIX Aen-
CTBUM MpW NepBbiX NpU3HaKax Havana
OCJ/IOXKHEHWUS NMPUBENO K ASIUTENbHbIM pa-
60TaM No NMKBUAALIMM OCNOXKHEHUS B Te-
yeHue OBYX Heaenb. AHanw3a, NpoBeaeH-

HbI cneunanuctamu MWL, onpepenun,
YTO MPUYUHOM OCIOKHEHWUS CTano Hapy-
LWeHWe noapsaaHOW opraHu3auunen npo-
EKTHbIX peLleHn B YaCcTU HecobtoaeHUS
napameTpoB 6ypoBoro pacrtsopa. Pe-
3ynbTaTbl paboTbl B AJaHHOM HarnpaBne-
HUM NpvBedeHbl B Buae rpaduKoB Ha
pUC. 2 ¢ COOTBETCTBYIOLLIMMU KOMMEHTa-
pUSMU.

Pa6oTta B HanpaBneHWW KOHTPONS UC-
MONHEHNS MPOEKTHbIX PelleHu Mo3Bo-
MT B ByaylieM onpeaensitb COOTBETCT-
BUS QaKTUYECKMX OaHHbIX BypeHus pe-
LWIEHNAM, 3aNIOXKEHHbIM B MPOEKTe, Mo
Bcem o6bekTaM cTtpontenbctBa OAO "HK
"PocHedTb", a TakKe BbipabaTbiBaTh OM-
TUManbHble PELUEHUS C LeNblo coBep-
LIEHCTBOBaHMS NpoLiecca CTPOUTENbCTBA
CKBaXMH. CucTeMHoe HakonneHue 6a3
[aHHbIX U BKIIOYEHME B NPOEKT adpdeK-
TUBHbIX pelleHnn NOMOryT yayylwuTb Ta-
KMe NoKa3aTesiM, KaK CHUXKEeHMe aBapui-
HOCTH, yBEMYEHNE KOMMEPYECKOM CKO-
pocTn BypeHusi, a B JalbHEWWeEM - Co-
BEPLWEHCTBOBATb TEXHWKO-TEXHOMOMNYe-
CKMe pelleHus Npu CTPOUTENbCTBE U pe-
KOHCTPYKLIMW CKBaXKWH. [19 COBEpLUEH-
ctBoBaHna MNC "KnYCC" HeobxoamMmo
pa3paboTaTb CUCTEMY MPOrHO3MPOBaAHMS
OC/IOHEHWUW, HapyleHUs PexMmoB Oy-
PEHUS U OTKIOHEHMS OT MPOEKTHbIX pe-
WeHW B aBTOMaTU3MPOBAHHOM PEXM-
me.

B Hactoswee Bpemsa NUC "KnYCC" ycra-
HOBJIEHA HAa KOPMOPaTUBHOM YPOBHE yri-
pasneHuns B OAO "HK "PocHedTb" (1. MocK-
Ba), Ha pernoHanbHbIx ypoBHAX B 000
"PH-HOraHckHedTeras" (r. HedretoraHck),
3A0 "BaHkopHedTb" (n. TypyxaHck), 000
"PH-CaxanuHmopHedTeras" (r. KOxkHo-Ca-
XanuMHck) n 000 "CamapaHUMUHedTL"
(r. Camapa). B 2009 rogy K cucteme "Ku-
YCC" nnaHupyetcs nogkatoumnts OAO "Ca-
MapaHedTeras". B nepnog 2010-2013 rr.
B MHPOopMaLMoHHyto cuctemy "KnYCC" 6y-
[yT MHTErpMpOBaHbl BCE Hanbonee Crox-
Hble U OTBETCTBEHHble BypoBble niowas-
Kn HedTerasonobbiBalOWmMX KOMMNaHWM
OAO "HK "PocHedTb", 4TO N03BONUT 06EC-
neYyuTb MOJSIHbIM U CBOEBPEMEHHbIN KOH-
TPOJIb Haf X040M 6ypOBbIX PaboT Ans co-
BEPLUEHCTBOBAHMA MPOEKTHbIX PELIEHUN,
NOBbILWEHNSA KavyecTBa U aPDEKTUBHOCTH
CTPOMUTENBCTBA CKBaXWH, BHEAPEHUSA WH-
HOBALMOHHbIX TEXHONOMMYECKMX peLle-
HUN.
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MexaHOaAKTHUBAITHOHHBIC METObI

B 00/IACTH MMPON3BOACTBA 3(P(PEKTUBHBIX
OEHTOIIOPONIKOB /I OYpeHHA

N.B. A0GpPbIHMH
/TK"Aypu", r. Mocksa/

auri

group

Mpynna komnaxun "Aypn”
119270, . Mockaea,
NyxHeukas Hab., a. 2/4, ctp. 1
Ten./dakc 8(495) 639-94-94
www.auri-group.ru

MHepanbHO-CbipbeBas 6a3a
6eHTOHMTOB B Poccuun npea-
CTaB/ieHa B OCHOBHOM HW3-
KO- U cpeflHEKa4yeCTBEHHbIMU LEeNoY-
HO3eMe/lbHbIMW BGEHTOHUTaMW U GeH-
TOHUTONOAOGHBIMKM  rAnHamu. [lpu
3TOM eXKerogHasi NoTPe6HOCTb CTPaHbI
B 6EHTOHMTax, 0COGEHHO B BbICOKOKa-
YeCTBEHHbIX, cocTaBnger 650 Tbicay
TOHH, @ 6EHTONOPOLWOK Ans 6ypeHus, B
TOM 4YuCfie aKTMBUPOBAHHbLIA, NMPOU3-
BoauTtca B KonmyectBe 150 Tbicay
TOHH. B cBA3M € 3TUM BecbMa aKTyasb-
HOW aBNsieTcs Npob6aema co3aaHus co-
BPEMEHHbIX TEXHONIOTMIN nepepaboTKu
HW3KOKa4YeCTBEHHbIX GEHTOHWUTOB C
LeNblo Mosy4eHUs Ha MX OCHOBE Mpo-
OYKUMKU C ONTUMU3UPOBAHHBIMU TEXHU-
KO-9KOHOMMYECKMMU NOKa3aTeNsimMu.
Mpn cogenctesnun cneunanmcToB oT-
pacneBblX Hay4HO-MPOU3BOACTBEHHbIX
06beANHEHUN U POCCUUCKUX rocyaap-
CTBEHHbIX YHUBEPCUTETOB Ha MPOMbILL-
neHHon nnowanke OAO "KomOGuHaT
"MpKeBaHCKUM OEHTOHUT" (ApMeEHMUSN)
NPOBOAMNUCE UCCNEeAOBaHUS NO aKTu-
BalLMM CapPUTOXCKOro GEHTOHUTa ny-
TeM KOMOGUHaLMKU MexaHUYEeCKUX BO3-
nencTBun. MHHOBALMOHHOCTb MpUMme-

HEHHOro cnocoba MexaHOaKTMBaLWu
3aKn4yaeTcs B HOBOW TEXHONOrUU U
cneunanbHo padpaboTaHHOM 060pY-
[OBaHWK, HanpaBieHHOM Ha CHWKe-
HWe obbemMa BBOAMMbLIX peareHTos,
HeraTMBHO OTParKaloLLMXCS HA HEKOTO-
pbiXx NOKa3aTensix Npu NPOXoAKe CKBa-
XWMH M Ha 9KONOrMYEeCKOM coCcTaBnsto-
en 6ypoBbix paboT.
DUINKO-XMMUYECKME CBONCTBA GEH-
TOHMTOB, MpeXae BCero aacopobLMOoH-
Hble U KaTMOHOOBGMEHHbIE, Hanpsmyio
3aBUCAT OT COAepKaHWs OCHOBHOMO
nopoaoo6pasyowero KOMNoHeHTa -
MOHTMOPUANOHUTE U OCOBEHHOCTEWM
€ero CTpykTypbl. Kak u3BecTHO, npo-
Lecc aKTMBaLMM MOHTMOPUINOHUTA
MOXHO MPOU3BOANTb PA3NUYHBIMKU Me-
Togamu. Hanbonee WHPOKO pacnpocT-
paHeHbl TpU meToAda: "MOKpbIN", "cy-
XOM" M METO[ aKTUBaLMK B CYCMEH3UN.
Mpu "MOKpoOM" akTMBaALIMK FOTOBAT Na-
CTy U3 6eHTOHMTA, BOAbl U 3aaHHOro
KoNnyecTBa COAbl,  BbICylWIMBalOT
cMecb U 3aTeM ee u3MenbyaloT. [Mpu
3TOM NONyYaloT aKTUBUPOBAHHbIN GEH-
TOHWT U 0CafOK U3 HEPaACTBOPUMBIX U

4
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MpuHUMNUanbHOEe YCTPOWCTBO YCTAaHOBKU MEXaHOaKTUBaLuuu:
A - ycTpoiicTBO ycTaHOBKU; B - TpaekTopusa ABUXeHUSa MaTepuana B paboueii 30He U cucteMma KaMHeOoTAEesIeHNs
1 - npuBog, 2 - 6yHkep, 3 - WHek, 4 - kopryc, 5 - peweTka, 6 - HOX, 7 - peLueTka KaMHeoTAeNNeHus, 8 - HOX KaMHeOTAEINTENs,

9 - Ban, 10 - kaHan KaMHEOTAE/NTENS

cnabopacTBopuMbIx conen tuna CaCO5
n MgCO3. "Cyxyto" aKtTBaLMio ocylle-
CTBNSIOT NyTEM MEXaHWYEeCKOoro nepe-
MeLMBaHMUA coabl ¢ 6GEHTOHUTOM B OM-
peaeneHHon nponopuunun. AKTuBauusa B
3TOM c/ly4ae NPOMCXOAMT 3a CYeT ecTe-
CTBEHHOM BNIAYXHOCTU CaMOro 6EHTOHMK-
Ta.

MeToa aKTMBauUMK B CYCMEH3UWU 3a-
KNo4YaeTcs B POCNYCKE MWHbI B Wapo-
BOW MeNbHULIE C BOAOW M cogon. [Ans
aKTMBaLMKM Mcnonb3oBancs pacTBop
coabl. AKTMBaUMs ocyllecTBasAacb Mo
cnepyoulen peakunn: Na, Ca, Mg - 6eH-
ToHMT + Na,CO5 (pacTBop) = Na - 6eH-
TOHUT + Ca, Mg (pacTBop).

Konnyectso Ca n Mg, nepeweawmnx B
pacTBOp, ONpeaensisioCb XMMUYECKUM
nytem. MNpun 2%-HOM KOHLEHTpaLuK co-
10N 3amellaeTcsa npumepHo 75% ot
CyMMbl 0OMEHHbIX KaTUOHOB. B pe3ynb-
TaTe NPOBEAEHHbIX OMbITOB YyCTaHOB/E-
HO, 4YTO NPU HU3KOW KOHLIEHTPALMK CO-
bl (0,1%) 3amelleHMe NPoOUCXOAUT He
NMONHOCTb0. N36bITOK coabl B pacTBope
(KoHUeHTpaumsa 2-5%) oTpuuaTenbHO
B/IMSIET Ha NPOLLECC 3aMELLEHMS KaTH1O-
HOB KalbLMs HAaTPUEBBLIMU KaTMOHAMM.
OcagoKk M3 HepacTBOPMMbLIX CcoOJien
CaCO3 1 octatkn cBOGOAHOW COAbl B
roToBOM G6GEHTOMOPOLIKE HeraTMBHO
CKas3blBalOTCS Ha npoLecce NpUrotos-
NIEHMS M 3KcnyaTauumn 6ypoBoOro pac-

TBOpa MNPV CTPOMTENbCTBE CKBAaMMH.
BeHToHUT, Npoleawnit MexaHoaKTUBa-
unto npu 1%-HoM KOHLIEHTPaALIMK CcOfbl,
noKasan MnpaKkTUYEeCKU MOoSIHoe 3aMme-
LleHWe KaTMOHOB M OTCYTCTBME Hepac-
TBOpUMbIX conert CaCO3 1 cnenos cBo-
604HOM coAbl.

Kpuctannmyeckasi CTPyKTypa MOHT-
MopunnoHuTta (MM) npeacraBnser co-
601 B3aMMOCBS3b TPEX COCTaB/SOLINX
3/1IEMEHTOB MaTpulbl - CUAMKATHOrO
CNosi C M36bLITOYHbIM OTPULATENbHbLIM
3apsaoM, MONOXKMUTENbHO 3apPSAKEHHbIX
KOMMEeHCaTopoB 3TOr0 3apsja - BHe-
cnoeBbiXx (0OMEHHbIX) KATUOHOB U MO-
NEeKyNSPHO CBA3aHHOW BOAbI, BbINOHS-
ouen GyHKUMIO HenTpanusatopa (-) v
(+) sapsagoB. Ha ocHoBe MexaHW3Ma
BO3/[ENCTBUS JaBNeHUs caBuUra paspa-
60TaH cnoco6 nonyyeHus 3addeKTUB-
HbIX IMIMHOMOPOLWKOB AN 6ypOBbIX pac-
TBOpPOB C Ao6aBKamu n 6e3 Hux. Ansa
obecnevyeHns onNnTMMasabHOM BJIaXXHOC-
TW CMEeCH BO BpeMs aKTMBaLMUKN Kapbo-

Ta6anua 1
3aBuCMMOCTb BbIXO0A4a OypOBOro pacTeopa OT BJIaXXKHOCTU GEHTOHUTa B NpoLlecce

HaT HaTpua B popmMe BOAHOIO pacTBo-
pa BBOAAT B [MIMHY, 4TO 061er4yaeT v yc-
KOopsieT aKTMBHOE B3aMMOAENCTBME WU
M3MEHEeHMe CBOMCTB MMHWUCTLIX Yac-
TMU: MoHbl Na, 3amMelatoT o6MeHHble
noHbl Ca,,. lNocne nomeleHns TaxKown
rMWHbI B BOAHbLIA PacTBOP TMHUCTbIE
4yacTuLbl NEPEXOAST B BbICOKOAMCMEPC-
HOE COCTOSIHME C MaKCMMallbHO aKTUB-
HOM MOBEPXHOCTbIO AN CBA3bIBAHMSA
BOAbI, 4TO BNeYeT 3a cCo60M HabyxaHue
FMUHUCTBIX YacTULL M POCT BA3KOCTH
rMUHWCTOro pacTeopa.

[Mpn MeHblIen BNAXHOCTU [UHbI U
0CO6EHHO MCMNOMb30BAHUU BO3AYLIHO-
Cyxux 06pasLoB MpuU WU3MeNbYeHUU
noytu He naet obmeH Ca,, Ha Na,. Ux
B3aMMOAENCTBUE MPOMCXOAUT TONbKO
nocse MOMEeLEHNS [MHOMOPOLLIKa B
BOZY, HO MEXaHW4YeCKM MOrNMoLlleHHbIE
COMM B 3TUX YCNOBUSX cnabo B3anmo-
[LENCTBYIOT C MIMHUCTbIMM YacTuLaMu;
BbIx0A 6ypOBOro pacTtBopa B HECKOJb-
KO pa3 HWXKe, YeM Y MIMHOMOPOLLKOB,

MeXaHOakKTUuBauum Ha npumMmepe rMuHbl Capurlochoro MecTopoXaeHus

Nen/n  BnaxHocTb GEHTOHUTA,
%
8
14
20
26

30

ahoON =

Bbixon 6ypoBoro pacrteopa,
Me/T
14
16
20
22
22
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NOABEPIHYTbIX MeXaHOaKTMBauUuuK Mpw
6onee BbICOKOM BfaxHOCTU. Ha npwu-
Mepe rMuHbl CapurioXCKOro MecTopoX-
[EHUsl MoKa3aHa 3aBMCMMOCTb BbiXxoJa
6ypOBOro pacTBopa OT BAAXKHOCTH, Npu
KOTOPOM MPOM3BOAMTCH MEXaHOAKTU-
Bauua (Tabn. 1).

OOHWM M3 BaXXHblX YC/OBUW Gonee
3QPEKTUBHOIO  MOAMPULIMPOBAHMS
6EHTOHWUTOB SAABNSETCS HEOO6X0AMMOCTb
HanoXeHusa Ha cucteMy "rMuHa - Moau-
dMKaTOPbl BbICOKMX BHELIHWX MEXaHU-
YEeCKUX BO3AencTBUK". JHeproHanps-
EHHOCTb MEeXaHW4YeCKUX BO3eNCTBUIN
YCTAaHOBKM OKa3blBaeTCs AOCTAaTOYHOM
He TONbKO 415 MPEOA0SIEHUS cun cuen-
NIEHUS MEXAY MWUHUCTBIMKU YacTuuamu
yepes NPOCNOMKN aacopbLMOHHO-CBS-
3aHHOW BOAbI, HO W AN NOSBAEHUS aK-
TUBHbIX LIEHTPOB W 3aKpenneHus Ha
HUX agcop6aToB, B TOM YMC/E U BOAbI.

CBA3b npouecca gedopmaumn KU3-
Me/nb4yaemMoro matepuana c OgHoBpe-
MEHHbIM BBOAOM XMMMYECKMX peareH-
TOB, SABMSIOWMXCA AKTUBHbIMU TUAPO-
GuUnbHbIMK cTabunmaatopamu, co3gaet
6onee 6GnaronpusaTHble ycnosua Ans
MoandUKauMn 3Ha4YUTENbHO GONbLLEN
NOBEPXHOCTU MHUCTOrO MaTtepuana,
4yeM Ha Heo6pabOoTaHHOM B MexaHOaK-
TUBALMOHHOM pPEXMME MOBEPXHOCTU.
Tak, npu cTaHAaPTHOM TEXHOOMMKU MO-
anduumpoBaHns, BKIKOYalOWEN TOH-
KWW NOMON FMHbI COBMECTHO C HaTPUR-
cojepxalumm consiMn B LUIAPOBbIX U
POJIMKO-MaATHUKOBbIX MeflbHULLaX, TeX-
HONIOrMYecKne napameTpbl 3HaYUTENb-
HO HU}e, YeM Y [MIMH, 06paboTaHHbIX
CNoco60M MeXaHOXMMUYECKON aKTUBa-
Lmu (Tabn. 2).

MpuHUMN paboTbl YyCTAHOBKU Mexa-
HOaKTMBaLWK (CM. PUCYHOK) CKnablBa-

€TCs U3 ABYX KOMMJIEKCHbIX BO3JENCT-
BMW Ha [MKHY: cpe3aHue C OJHOu pe-
WeTKU U NpoAaBNnBaHNe Yepes Apyryto
peLweTKy ¢ oTBepCTUsiMU. OCOBEHHOCTb
COCTOMT B TOM, 4TO 06a BO3AENCTBUA
OCYLLECTBASAIOTCA OAHUM HOXOM, KOTO-
pbl 3a cYeT onpefeneHHOro HakfoHa
nepefaeTt rMUHY OT OAHOWM peLlleTKU K
apyron. Takoe TeXHUMYECKoe pelleHue
NO3BONSAET YCTAHOBUTb Ha OAHOM Bany
HECKOJ/IbKO BpallaloWnXcad HOXen u
CTONbKO € HEeMOABWMXKHbIX PeLIEeTOK.
Cuctema He TONbKO cnoco6Ha no npo-
M3BOAMTENBHOCTU 3aMeHUTb OT 2 1o 5
rnMHonepepabaTbiBalOWMX  MallWH,
OHa K TOMY )& MHOIOKpaTHo yny4ywaet
CBOMCTBa GEHTOHWUTA, KOTOPblE HEBO3-
MOXHO MONYYWUTb TPAAMULIMOHHBIMKU Me-
ToAaMm.

BHeapeHve noAoGHbIX TEXHOMOrumn
ABNAETCH OLHOW W3 COCTaBASAIOLLNX
NpoeKTa Mo MOAEPHU3aLUU U CTPOU-
TEeNbCTBY NPeaAnpuaTMin no pobbive M
nepepaboTke OGEHTOHWUTOBOW [NIUHbI,
KOTOPbIN peanun3yeT rpynna KoMnaHun
"Aypn". Oco60e MeCTo B 3TOM nporpam-
me 3aHumaeT OAO "KombuHat "Uaoxe-
BAHCKUM GEHTOHUT" (ApMeHHS), NPoun3-
BOASALWMN M3 BbICOKOKAYECTBEHHOIO
npuMpoaHo-HaTpueBoro 6eHToHMTa Ca-
PUTOXCKOr0 MECTOPOXKAEHUA BEHTOHMU-
TOBblE MOPOLLKK AN pas3nyHbIX o6na-
cTeN NPUMEHEHMS, B TOM Yncne ans 6y-
PEHUS.

CornacHo nnaHy pa6oT, No 3aBeplue-
HUK 1- o4epean PEKOHCTPYKLMK Npo-
MbIWAEHHbIX NWHUK WQKEBAHCKOTO
KOMGMHaTa MOLLHOCTb MPOM3BOACTBA
yBenunyutcea Ha 5000 T/mec., n3 Bbinyc-
Kaemou npoayKumm 60% coctaBAT 6eH-
TOHUTOBbIE MopowKKn, 30% - NOPOLLKK
CBEPXTOHKOro nomona, 10% - 6eHTO-

rpaHynbl. JanbHenwas peKoHCTPYKLUMA
YBENUYUT NPOU3BOANUTENBHOCTL MPU-
MEpPHO B [iBa pasa M NOMOJIHUT accop-
TUMEHT TaKMMU NPOAYKTaMM, KaK opra-
HOUNbHBbIE CTPYKTYpoO6Gpa3oBaTeny,
COJieCTOMKMe 6ypoBble CMECcH U cMecu
[ONs1 TaMMNOHaXKa CKBaXXWH, MPON3BOAK-
Mble C MPUMEHEHMEM HOBbIX METOOB
MexaHOaKTUBaL K.

PaspaboTka 1 Npon3BOACTBO GEHTO-
NpPoAyKLMKM KOMOBMHaTa BKOYaeT B ce-
65 MacwTabHbl KOHTPO/b KayecTBa,
OCyLWeCcTBNSEMbIN KaK B COOCTBEHHbIX
nabopaTtopusax, Tak U ¢ NpUBIEYEHUEM
He3aBMCUMbIX 3KcnepToB. [poBeaeH-
Hbl€ UCMbITAHUS BbIMYyCKAEMbIX [IMHO-
nopolwkos mapok NMNEMBE v NMBMA B Mo-
JenbHbIX pacTBopax Ans 6ypeHus Ha-
KNOHHO HanpaB/iEHHbIX CKBAXWH MOKa-
3a/M XOPOLWY BbIHOCALLYIO U YAEPHKM-
BaloLYO CMOCOBGHOCTb, BO3MOXHOCTb
NIErKO ynpaBnaTb CBOMCTBAMK PacTBO-
poB Npu 06paboTKe XMMpeareHTaMu 1
No3BONUAN PEKOMEHAOBATb MMHOMO-
POLWKK ANS MCNONb30BaHWa npu Bype-
HWUW HAKNOHHO HamnpaBfiEeHHbIX U FOPU-
30HTaNbHbIX CKBaXMWH. [MUHOMNOPOLIOK
Mapku NBMA oTBeyvaeT TpeboBaHUAM
cneumdbunkaumumn APl RP 13A/ISO
13500:1998 (Tabn. 3).

MpumeHeHne MeTo0B
MeXaHOaKTUBaLMK CapUrioOXCKOro
6eHTOHWTa B NPOU3BOACTBE
eBponencKmux 6ypoBbix
6EHTONOPOLWKOB

[pynna KomnaHun "Aypu" TECHO co-
TpyaHuyaet ¢ MK "ZEBIEC", cTapen-
WKM ¥ Hanbonee onbITHbIM B Monblwe
nponasoauTenem 6eHToNPoaYyKLMK Ans

)

Ta6bnuua 2
MecTtopoxaeHue Cnoco6 MmoanduuupoBaHus KonnounpanbHocTb,
%

Capwurioxckoe CraHpapTtHbiii: 2,0%Na,C03 100
MexaHoakTnBauus: 100
0-1,0%Na,C0O3, W=26-30%

TuxmeHeBckoe CraHpapTHbiii: 4,4%Na,CO3 95
MexaHoakTuBauus: 100
3%Na,CO03, 3%MgO, W=14,6%

Aecatbin XyTop CranpapTHbiii: 3%NayCO3 60
MexaHoakTuBauus: 100
3%Na,CO03, 3%MgO, W=15,7%

BepesoBckoe CranpapTtHbiii: 6%Na,CO3 12,5
MexaHoakTuBauus: 60

3%Na,CO03, 3%Mg0

AddekTnBHas Bbixop, GypoBoro
BA3KOCTb, MlMa-c pacTtBopa, M*/T
40,0 16-18

95,0 28-34

28,0 12,0

82,15 31,0

11,5 9,7

81,5 30,0

3,5 6,6

30,6 14,5
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Ta6bnuua 3
CTtaHpapTHble 6eHTONOPOLUKU AJ1S1 MPUroToBNeHns 6ypoBbix pacTeopos. (TY 39-01470001-105-93)

Mokazatenu kauyecTBa En. uam. NMBMA NnsMB n6B
Bbixoa rMMHMCTOro pacTtBopa, He MeHee M /T 20,0-21,7 16,0-18,0 13,5-15,5
MaccoBas gong Bnaru % 7-9 7-9 7-9
OcTaTok Ha cuTe, He Gonee %

Ne 05 - -

Ne 0071 2-4 2-4 2-4
Bopootpaya 3a 30 MUH, He Gonee cm® 12-13 12-13 11-12

XumMmnyeckuin coctaB CapuUrtoxckoro OEeHTOHUTA:
60-65% Si02; 14-17% Al,Oy; 4,5-5,0% Fe,05; 2,0-3,2% Na,O; 3,0-3,5% MgO; 2,0-3,5% CaO; 0,5-0,9% K.0.

Ta6nuua 4

MokasaTenu 6ypoeoii cmecu Bentopol B cpaBHeHnu co ctaHgaptom APl 13A

Mokasartenu O06pa3zeuy Bentopol CranpapTt API 13A
Mokasanusa Fann npu 600 06./muH ang 22,5 r/350 cme 40 He meHee 30
OTtHoweHue YP/PV 2,0 He Gonee 3,0
Dunbrpauusa no APl 13A, mn/30 MmuH 15,0 He Gonee 15,0
MaccoBas gona Bnaru, % 9,0 10,0

OcTaTtok Ha cute 200 mesh, % 1,5 He Oonee 4,0
MnacTtunuyeckas Baskoctb PV, mMa*c 10 -
AnHamuyeckoe HanpshkeHue casura YP, dyHT/100 dyTOoB? 20 -

YcnoeHas BA3KOCTb, C 32 -

Bbixog pacTtBopa, M*/T 25,0 -
Copep>xaHue MOHTMOpPWIINIOHUTa, % 80,0 -

MokasaTtens pH, ea. 8,5-9,0 -

HacbinHag nnoTHOCTb, r/cm® 0,8-1,0 -

6ypeHuns, cTpouTenbcTBa, MeTannyp-
MU U JIMTENHOW MPOMBbILWIEHHOCTHU.
[I[pUMEHEHHbIE Ha MPOMbILWIEHHON
nnowagke OAO "KombuHaTt "MaxKeBaH-
CKMW OEHTOHUT" MEeToAbl MexaHOaKTH-
BaLMM CApPUTOXCKOro 6€HTOHUTa GblK
ncnonb3oBaHbl B MK "ZEBIEC" npu
npounssoactee 6yposon cmecu BEN-
TOPOL.

byposas cmecb BENTOPOL pa3pabo-
TaHa Ha OCHOBE BblCOKOKAYeCTBEHHO-
ro HaTPMEeBOro 6€HTOHMUTa TOHKOro Mo-
Mosa ¢ NPUMEHEHWEM MHHOBALMOHHbIX
METOAOB MexaHOoaKTMBaLMUW AN MUC-
NoNb30BaHUA B TOPU3OHTaNbHO Ha-
npaBfEHHOM M BEPTUKANbHOM BypeHuu
CKBaXXMH. McnblTaHMa nokasanu, 4To
BENTOPOL saBnsetcsa aHanorom 6ypo-
Bbix cMecen Hydraul-EZ (CETCO), Bore-
Gel (Baroid) u Maxbore HDD (M-I
SWACO), otBeyaeT Tpeb0oBaHUAM MEXK-

OyHapogaHbix ctaHgaptoB PN-EN SO
9001:2001 n cooTBETCTBYET CTAaHAapTy
API Specification 13A/1SO
13500:1998 co cnegyoumnmmn nokasa-
Tensmu (Taén. 4).

Mpeumywectea Bentopol

B YnydywaeT yCTOMYMBOCTb CTBONA
CKBaXKMHbl, 0COGEHHO B CbINy4MX 1 06-
BaNMBaloOWMXCS FPYHTaX U NecKax.

W BypoBas cmech, 9BASSACH rOTOBbIM
NPOAYKTOM, Ierko pa3melmnBaeTcs, co-
KpallaeT KOMMYeCcTBO peareHToB, He-
06X0AUMBIX ANS NPUroToBAEeHUs B6ypo-
BOr0 pactBopa, 9KOHOMUT BpeMS U 3a-
TpaThbl.

W BbICOKMM NOKa3aTtenb Bblxoda pac-
TBOpa CHWXKaeT Konn4ectso Tpebyemo-
ro Mmatepuana nu o6beM Cyxon CMecH.

B PaBHOMEpPHLIM pa3mep 4YacTul, U
6onbllas akTUBHasA NOBEPXHOCTb obec-

neyvynMBaloT xopowwne dunbTpaLnOHHbIe
XapaKTEPUCTUKKU, KOTOpblE NErko Kop-
pPeKTUPYIOTCS.

B O6ecneynBaer 3PDEKTUBHYIO
CMa3sblBaloLlylo cnocobHOCTb, obner-
Yyasa npouecc 6ypeHus.

M M6KO pearnpyeT Ha U3MEHSIOLWNIA-
¢l ypoBeHb PH M )KeCTKOCTb BOAbI.

M CMecb 04eHb NPOCTO 06CNyXUBa-
eTCca U COXpaHsieT CBOM CBOWMCTBA B Te-
YyeHue NPOACIKUTENBHOTO BPEMEHMU.

B 3a KOPOTKMI CPOK CMeCb JOCTUra-
€T NoNHOM paboToCNOCOGHOCTH.

M MpPOAYKT He TOKCMYEH M He OKa3bl-
BaeT BPeAHOro BO3[ENCTBUSA Ha OKpy-
aloulyto cpeay.

B 2009 rogy B OAO "HIMO "bypeHune"
OblIM NPOBEeAEHblI CPAaBHUTENbHbIE UC-
NblTaHWUA N0 onpefeneHnU0 BO3MOMXKHO-
CTU WUCMONb30BaHUA GEHTOHUTOBOIO
rnnHonopowka BENTONIT BENTOPOL

Ta6bnuua 5

CpaBHuUTeNbHbIE CBOMCTBA PAaCTBOPOB, NPUroTOBJIEHHbLIX HA OCHOBE CTPYKTYypooOpa3oBarteneit Maxbore n Bentopol

TexHonornyeckne CBOMCTBA NOJTy4EHHbIX PACTBOPOB

Ne CocTaB MUHUCTOro pacTeBopa,
n/n % macc
Maxbore Bentopol KML 700
1 3.0 - -
2 - 3.0 -
3 3.0 - 0.3
4 - 3.0 0.3
5 - 5.0 0.3
[HFH] = N210/2009

By yCJ/iOBHas nnact. npep. Hanp. CHC4/10; @, cm°3a30

r/cm® BA3KOCTb BSI3KOCTb, casura, yHt/100 ¢dpyHT/100 MUH. Ha BM-6
c kBapta/c cl3 KB. ¢pyTOB KB. pyTOB

1.02 27 46 16 21 12/22 12.5

1.02 20 34 12 15 7/10 28.5

1.02 33 56 25 23 10/12 4.5

1.02 26 44 22 20 6/7 11.5

1.026 35 60 29 36 12/22 6.5
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Ta6nuua 6

CeolicTBa NoAMMep-rNHMCTOro 6ypoBoro pacTeopa, NPUroToBIEHHOroO Ha OCHOBE MuHonopoluka Bentopol

CocTtaB G6ypoBoro pacteopa, % macc. Temne-

Bentopol KML Ok3un parypa, p,r/ecm® T,¢ CHCy/10, Mnn.s
700 (cyx.) °C ala mMa-c
(cyx.)
4.2 - 20 1.026 26 15/21 12.0
- 100 1.026 24 15/24 12.0
4.2 0.3 20 1.026 42 30/33 24.0
- 100 1.026 39 27/36 21.0
4.2 0.3 20 1.026 36 9/30 22.0
0.5 100 1.026 35 9/33 21.0
4.2 0.3 20 1.026 23 2/5 18.0
1.0 100 1.026 20 1/3 15.0

MapameTpbl pacTBOpa A0 U Nocyie 06paboTkun

To, aMla ®,cm® K, mm  KCK pH
3a 30
MWH
48.0 10.5 1.0 0.16 8.5
45.0 10.5 1.0 0.17 8.5
72.0 6.5 1.0 0.14 8.6
63.0 6.7 1.0 0.15 8.63
63.0 6.0 1.0 0.14 8.6
60.0 6.0 1. 0.15 8.65
21.0 6.0 1.0 0.14 8.9
18.0 6.5 1.0 0.15 8.95

ZGM "ZEBIEC S.A." B Ka4yecTBe CTpYyK-
Typoo6pa3oBaTens B MPOLLEeCCe NPUro-
TOBIEHUA OYpPOBbIX PacTBOPOB. IKc-
neptamun "HMO "BypeHue" onpeaens-
nacb NpurogHocTb o6pasua Bentopol
ONS NPUroToBaeHns GypoBbIX PacTBO-
pOB B MpoLiecce CTPOUTENbCTBA Nepe-
X0A0B Yepes BOAHbIE U Apyrue nperpa-
abl metogom MHB. CornacHo nx 3akto-
yeHuto, Bentopol, Kak M 3TanoOHHbIN
obpasey, aMepuKaHCKoM MapK#u
Maxbore, o6nagaer cnoco6HOCTbIO
6bICTPO 06pas30BbIBATbL C BOAOW OAHO-
POAHYID CWUCTEMY M XapaKTepuayeTcs
HWU3KMM Pacxo4oM Ha MpPUroToBiEeHKe
6ypoBbix pacTBopoB. [loKkasaTenb
dunbTpaumm Nerko peryavpyercs npu
COOTBETCTBYIOLLEN 06paboTKe pacTBoO-
pa (tabn. 5).

McnblTaHns No onpeaeneHnio npwm-
rogHoctn ob6pasua Bentopol ana npwu-
roToBfieHMa 6GYpOBbIX PacTBOPOB B
npouecce CTPOUTENbCTBA CKBAXMH Mo-
Kasanu, 4To pacTBOPbl, MPUrOTOBEH-
Hble Ha OCHOBE [IMHOMOPOLIKA MapKu
Bentopol, o6nagatoT BCEMMU TEXHONOTM-

4YECKMMW CBOMCTBAMMU, HEOOXOAUMbIMU
N5 6ypoBbIX pacTBopoB (Tabn. 6). Ma-
pameTpbl 6ypOBbIX PAacTBOPOB OTIMYa-
loTCs TeMnepaTypHOM CTabuIbHOCTbLIO.
Mocne nporpeBa Mx CBOMCTBA NpPaKTu-
YEeCKM He UBMEHSIOTCS.

MpaKTUKa NoKasblBaeT, YTo Npu Npwm-
roTOBAE€HUU cucTeM GypOBbIX PacTBO-
pPOB C aHaNOrMyHbIMM MOKasaTenamMu
pacxof CEPUNHO BblMYyCKAeMOro ruHo-
nopolwka mapok NBMA, NBMbB cocTaB-
naet 6-7,5%, 4to Ha 50% 6Gonble B
cpaBHeHUK ¢ o6pasuomM Bentopol.

McnblTaHna No onpefeneHuio npu-
rogHoctu o6bpasua Bentopol ana npwu-
roToBfieHMa 6YpOBbIX pPacTBOPOB B
npouecce CTPOUTENbCTBA HaKNOHHO
HanpaBnEeHHbIX W TOPU30OHTaNbHbIX
CKBaXWH metogom HB BbISIBWMAK, YTO
BCE NapaMeTpbl pacTBOPOB, NPUrOTOB-
fIeHHbIX Ha ocHoBe o06pa3LoB
Bentopol, cootBeTcTBylOT TpeboBaHu-
M, NpeabsaBNSEMbIM K pacTBOpam Ta-
KOro tuna. [MaBHbIM AABNSETCA TO, YTO
npu gob6aBneHWn B 3TU pacTBOPbI Bbl-
OYpPEHHOrOo Wiama yBenmMyMBaeTcs no-

KasaTenb "BblHOCSHLEN cnoco6HOCTH"
npv COXpaHeHUU TeKyyecTu pacTBopa
(tabn. 7).

B cpaBHeHWW C OTEYECTBEHHbIMU
rAMHonopowKamMn pacxog o6pasua
Bentopol Ha 55% Huxe pacxopa 06-
pasua aTanoHHon mapku MNBMA.

Takum o6pasom, cornacHo ooduum-
anbHOMY 3aK/NIO4YeHWI0 3aBejylollen
ceKkTopom rnuMHomatepuanos OAO
"HMO "bypeHune" K.T.H. J1.C. Manb4ymKo-
BOW, rMMHoMopolloKk Bentopol peko-
MEHA0BaH B KayecTBe CTPYKTypoobpa-
30BaTeNa Ans NpuroToBNeHus Gypo-
BbIX PacTBOPOB B MNpoLecce CTPOu-
TenbCTBa BEPTUKANbHbIX W TOPU3OH-
TallbHO HanpaB/iEHHbIX CKBaXWH, a
TaKXe nepexofoB 4Yepe3 BOAHblE U
apyrve nperpagbl 6ecTpaHLWeNnHbIM
crnoco6oM. Mpu HEBBLICOKMUX KOHLLEHT-
paunsax (3+5%) oH obpas3yeT cycneH-
3UKW C OTIMYHBIMU PEONOrUYECKUMH
CBOWMCTBaMM, MPEKPACHO BbiBOASLLIME
6ypoBoM Wwnam M obecneynBaiouime
CTabunbHOCTb OYypOBOWM CKBaXWHbl B
Pa3MYHbIX FPYyHTaX.

Tabnuua 7
CpaBHUTEbHbIA aHaNu3 CBOMCTB OYypOBbIX PACTBOPOB AJi 0ypeHUs HaKJIOHHO HanpaB/IeHHbIX U TOPU30HTasIbHbIX CKBaXXWUH,

NMPUroTOBJIEHHbIX HAa OCHOBE NPOoG6bl Bentopol u 3TasOHHOro MIMHOMOPOLLKA, UCMOJSIb3YEeMOro Npu GypeHnn CKBaXXUH Ha

nnowaaax KyéaHu

Ne CocTaB MUHUCTOro pacTBopa, MapameTpbl OypoBOro pacteopa
n/n % macc P, T nnact.  npepa. Hanp. CHC, /5, &, cm®3a KCK K, Mm
Ora- Bento Crabu- Mo- r/cmM® C KBap pH  BSI3KOCTb, CABWra, ¢yHT/100 30 MMH.
noH  pol nusaTtop pgudwuka- Ta/c cls ¢yHT/100 KB. pyTOB Ha BM-6
TOp KB. PyTOB
1 4.2 - - 1.026 26 44 8.5 20.0 10.0 8/12 10.5 0.16 1.0
2 6.5 = - 1.048 36 61 8.0 16.0 14.0 7/10 12.5 0.17 1.0
3 4.2 0.02 1.0 1.025 38 65 8.8 19.0 21.0 5/10 7.0 0.15 1.0
4 6.5 0.02 1.0 1.043 42 42 g1 15.0 16.0 9/12 8.0 0.16 1.0
5 5.0 0.01 1.0 1.032 46 48 8.9 18.0 23.0 7/12 6.5 0.15 1.0
6 7.0 0.01 1.0 1.046 5085 9.1 18.0 31.0 11/16 8.0 0.15 1.0
MapameTpbl pacTBopoB Ne5 1 Ne6 nocne nobasneHns BbIoypeHHoM nopoabl B konndectse 20% macc.
1.17 50 85 9.2 16.0 39 10/23 6.0 0.15 1.0
1.19 57 97 9.5 19.0 24 15/37 4.5 0.15 1.0

Ne10/2009 m [HTH]
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[HIH]

Crtoco0 MOBBINIEHUA CONMPOTUBACHHA OCHACTKH
KOJIOHH CTPATHBAHHUIO C MECT KPEIUICHIL

T.P. KateeB
/AYBP,

r. AnbMeTbeBCK/,
P.U. KaTteeBa
/000 "3kobyp",
r. byrynema/,
P.U. KaTees,
T.M. Na66acos
/TatHUTMMNHeDTb,
r. byrynema/,
O.E. Ctrapos
/A3YBP,

r. A3HakaeBo/,
B.B. KpbicuH
/000 "bypeHue",
r. AnbMeTbeBCK/

Ne10/ 2009

pa3paboTKe M MPOMbIC/IOBOM MC-
Nnofb30BaHWK LIEHTPaTOPOB Asl Ha-
PYXHOW OCHaCTKM O6CafHbIX KO-
JIOHH, M3roTaB/IMBaEMbIX OTEYECTBEHHbLIMU U
3apy6eHbIMKU NPOU3BOANTENSMU, UMEETCS
[0CTaTO4HO MHOIO Ny6/MKaLWi, B TOM Yucne
CTaTbM O XKeCTKMX LieHTpaTopax 000 "JKobyp"
[1, 2, 3, 4], n3rotTaBnMBaEMbIX U3 CTalM METO-
[IOM NTUTbSl, KOTOPbIE XapaKTepu3yloTcs Haw-
60nee BbICOKOM MPOYHOCTBbIO MPU OCEBLIX U
paananbHbIX Harpy3Kkax 1 npunaraembix ycu-
JIMKX CTparmBaHUa C MECT KpersieHus K Tpy-
6am 06cagHON KOTOHHbI.

Ha ocHoBe pesynbTaTtoB MpOBEAEHHOro
aHann3a nuTepaTypHbIX M MPOMbICNOBbIX AaH-
HbIX, @ TaKXKe HOBbIX pPa3paboToK npegniara-
eTcs KnaccubuKaumsa LEHTPaTopoB 418 Ha-
PY)KHOM OCHAacTKM O6CafHbIX KOJIOHH, KOTO-
pasi npuBeaeHa Ha puc. 1.

B TaTapcTtaHe 0CBOEHO U3rOTOB/IEHNE HOP-
MasnbHOro PsAa XECTKMX KOMMIEKCHbIX LIEHT-
paTopoB A1 KOJIOHH ¢ AameTpom ot 102 ao
245 MM (pUcC. 2), B TOM YUCE NIUTbIX LIEHTpa-
TOPOB-OTK/IOHUTENEN NoToKa LLOM (cMm. puc. 2,
n. 1), Typéynuzatopos notoka LTI (cMm. puc.
2, M. 2) U MOAEPHM3UPOBAHHbBIX C LUECTbIO J10-
nacTHbIMKU 3fieMeHTaMu (CM. puc. 2, n. 3),
CBapHbIX LIEHTPATOPOB - A/151 KONIOHH C AnaMe-
TpoM 146 1 168 MM (puc. 3). UsrotaBnnBatoT-
€Sl LLeHTpaTopPbl B COOTBETCTBUM C TpebOBaHK-
amu TY.

LleHTpatopbl TMna LIOMN npegHasHaveHbl
ANS npefynpexaeHns OAHOCTOPOHHEro NOAb-
ema LieMEHTHOro pactBopa Mo 3aKOIOHHOMY
NPOCTPAHCTBY M pa3pyLUEeHNs CTPYKTYpbl 3ary-
cTeBLero 6ypoBoro pactsopa B KaBepHax.

LleHTpaTopbI-TypOynun3aTopbl MOTOKa, Kak K
LLOMN, cnoco6cTByOT Hanbonee NosiHon 3ame-
He 6ypoBOro pacTBopa B CTBOSIE CKBaXKMHbI
LLEeMEHTHbIM 3a CHeT TypOyr3aLMmn NoToKa.

LLlecTunonactHble LLeHTpaTopbl MpU CrycKe
KOMIOHHbI CBOMMW flonNacTaMu npopesatoT
GUNBTPaLMOHHYIO KOPKY, 06YCnoBAnBas yy-
wee yaaneHne GpunsTpaLmMoHHON KOPKK NOTO-
KOM TEXHONOIMYECKUX XKMUOKOCTEN MNpuU Le-
MEHTMPOBAHMUMN KOMOHH.

KomnneKcHble cBapHble LieHTpaTopbl C
NPOBOMIOYHLIMW 3NleMEeHTamMK pa3pyLluatoT
CTPYKTypy OcCTaTKoB GYpOBOro pactsopa Ha
CTEHKaxX CKBaXKWMHbl MPW CMYCKEe KOMOHHbI, a
NPOBOJIOYHbIE 3NIEMEHTbI apPMUPYIOT LIEMEHT-
Hbl KaMeHb, YTO NpPeAynperxaaeT PpacTPecKu-
BaHWe KaMH$ Npu cO34aHUN MEXaHUYECKUX U
rMOPaBIUYECKNX HArpy30K Ha KOIOHHY.

[MpoBOMOYHbIN CKPeBGOK (cM. puc. 3, n. 1)
apMUPYET LLEMEHTHbIM KaMeHb CBOMMMW MpPO-
BOJIOYHbIMY 3NIEMEHTAMMU N MOXET UCMONb30-
BaTbCS B KOMMJIEKTE C YXECTKUMU WK CBap-
HbIMM LLlEeHTpaTopamu, a TaKKe OTAENbHO.

Mpn MCNONb30BaHUM MKECTKUX LEHTpaTo-
POB Ha CKBa)XMHaX OCNOXHEHWUW, CBA3aHHbIX
C UX MEeXaHMYEeCKMM HapyleHWeMm, He 6blino,
HECMOTPS Ha Cc/lydan CMeLLeHUs LEHTPaTOPOB
C MECT 3aKpenfieHns Ha paccTosiHus, 60/b-
lne, Yem npegycMoOTPEHO AEeMCTBYIOLMMM
pernameHtamm OAO "TatHedTb" [5] (HE Bonee
+2 M). YNpyrue e LEeHTpaTopbl He TONbKO
CMELLaoTCA C MECT 3aKperyIeHns, HO 1 paspy-
LatoTes, 06ycnoBMBas OCNOXHEHUS B CKBa-
XWHax. Tak, Ha ckBaxuHe N°4 Uprusckoro
mMecTopoxaernns 000 "TatHedTb - Camapa"
NMPOMEXYTOUHYIO 245-MUNTIMMETPOBYIO KO-
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Puc. 1. Knaccudukauus LeHTpPaToOpoR Al HAPYXHOW OCHACTKU 06CaAHbIX KOJIOHH MO pa3nnyHbiM dakTopam

JIOHHY OCHaCTWAM YNPYrMMU LieHTpaTopa-
mu UL-245/295 cBepxy 1 CHWU3Y Nakepa.
[Mpn NPOXOXAEHWU CYXKEHHOr0 MHTEPBa-
Nla paspe3a KoNoHHa Bctana. [locne
nogbemMa o6Hapyu/i1, YTo 06a LieHTpa-
Topa 6blnn nonomaHbl. MNocne npopaboT-
KW MHTEpBaa Cy)KeHWeM Nakep 3aluTu-
Y ABYMS XKECTKUMU LieHTpaTopamMmn tuna
LITM-JIM 245 /295 1 6€3 0CNOXHEHUS [0O-
NyCTUAN KONOHHY A0 3a004.

Puc. 2. O6Gwmii BMA HOPMaNbHOrO PSAAa JINTbIX XKECTKUX LLeHTPaTOPOB:
1 - yueHTparop-oTkIoHUTE b noToka (LJOrl); 2 - ueHTpaTop-Typbyam3aTop noToka
(UTIT); 3 - xecTkuii LeHTpaTop MOAEPHU3NPOBAaHHbIV 6-1onacTtHou (XKUM-6J1)

Mpn NPOXOXAEHUU 3aKpenIEHHbIMU K
Tpy6aM LieHTpaTtopamMu NpobaemMHbIX y4a-
CTKOB CTBOJ1a, TaKUX KaK yCTynbl, kenoba,
60/bLLUOW 3EHUTHbIV Yrofl, TofcTas GuibT-
paLMoOHHaa KopKa 6ypoBOro pactsopa,
CY)XEeHWe CTBOMa W [pyrue, Harpy3ku Ha
LlEHTPaTOpbl U CUCTEMY KpPEMeHUs MX K
Tpy6aM CyLWEeCTBEHHO MPEBLIWAIOT YCU-
NINS CTparnMBaHns 3aKpeneHHbIX LLeHTpa-
TOPOB, YKa3aHHbIe B NacnopTax.

Ha neBoHCcKoM ckBaxuHe N224895 Az-
HakaeBcKoro YBP, rae KoNoHHy nogHuma-
M BCNeACTBME HEMNPOXOXKAEHMA 4epes
yCTyn B NOAOLIBE KaBepHbl B KbIHOBCKMX
OT/IOXKEHMSAX, 0BHapyXuan aedopmupo-
BaHHbIM Ao "6ybnunka" LeHTpaTop-Typoy-
iM3aTop NoToKa cBapHoi Trna LTMN-Cr1C-
C 168/216 (puc. 4). OH He paspyLumnacs u
He NpUBEN K OCNOXHEHUSM, OAHAKO CMe-
CTUNCS C MecTa 3aKpenneHns 4o MydTbl.

MyTem npoBeAeHUs UCMbITaHUM Ha Tna-
paBMYecKoM npecce aHanora gepopmu-
POBAHHOIO LieHTpaTopa YCTaHOBWAU, YTO
ycunune, nNpu KOTOPOM Havanacb ero fe-
dopmaums, coctaBuno 80 KH. 3tumu uc-
cnefoBaHUs MU ObiN0 BbISCHEHO, YTO Ha
npo6aeMHbIX yd4acTKax CTBOMa OceBoe
YCUAME Ha LeHTPaTOpbl U Ha CUCTEMY WX
3aKpern/ieHns NoyYTH Ha MopsLoK Bbllle
NacnopTHbIX AaHHbIX Ha ynpyrue LeHTpa-
TOpbI.

Yceunue ctparMBaHus 3aKpeneHHbIX K
Tpy6am 06CcaHOM KOMOHHbI LLlEHTPaToOpPOB
TMna UTN-/IM1 ansa KonoHH 146 wu
168 MM, COrnacHo UccnefoBaHuaM Ha ru-
[paBNMYECKOM Mpecce, COCTaB/SET He
mMeHee 50 KH 3a cyeT BbINOMHEHUS ABYX
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Puc. 3. O6wumii BUAO, HOPMaNbHOro psaa CBapHbIX U3AeNuii:
1 - ckpebok NMpPOoBOJI0YHbIN paanasibHbii ceapHol (CINP-C); 2 - ueHTparop-TypOyn3a-
TOp rnotoka ceapHovi (LUTI1-C); 3 - ueHTparop-Typbynm3aTop rnotoka - ckpebok rpoBo-
JIOYHBIV cripasibHbiv cBapHol (LUTIM-ClC-C); 4 - ueHTpatop-TypOyim3aTop rnoToka -
CKpebOK rMpoBOJIOYHbIV paavanibHbii ceapHou (LTIM-Clr1P-C)

Wudp YML-JIM HopMmanbHOro papa:

YML - 102 / 124; YMU, - 114 / 144; YML, - 114 / 156;
YMU, - 146 / 216; YML, - 168 / 216; YML, - 178 / 216;
YML, - 245 / 295; YML|, - 324 / 394

(B umcnutene - ouameTp 06CagHON KOJIOHHbI, MM;

B 3HaMeHaTene - AMaMEeTP CKBaXWUHbl, MM)

Puc. 5. O6Lwiuii BUO, HOpMaJnibHOro psgaa YCTPOMCTB A pa3o0LeHus nnacTos
(YML-JIM), 3akpenneHHbIX K Tpy6am:
A - npy ucnonb3osaHuu YML, B cKkBaXXuHe C 3€HUTHbIM YI/iIOM
no 20 rpaaycoB v rnyouHoi go 1000 m;
B - Npu NnpeBbILLEeHNX 3Ha4YeHunit yrna n myouHsl nog YML, pekomeHayeTcs
yCTaHaBANBaTb XXECTKUN LLeHTpaTop

Puc. 4. NledbopMUpOBaHHbIN
B NPOGsIEMHBbIX y4acTKax CTBONa
CBapHOW LeHTpaTop
LUTn-C 168/216

OKOH (ans 3abvBaHMsa MIOCKUX CTOMOp-
HbIX KJIMHOB B MPOTMBOMOMIOXKHbIX Ha-
npaBfiEHMSIX) HA OQHOW M TOW XKe CTOpOHEe
B 060MX KOJbLIEBbIX YaCTsX LLleHTpaTopa, a
BHYTPEHHME Na3bl B 060MX HanpaBAeHUSX
OT OKHa BbIMOSIHEHbI MO dopMeE U pasme-
Py CTOMOPHbIX KIMHOB.

[na panbHenwero NoBbIWEHUS YCUns
CTparMBaHua LIEHTpaToOpoB B Haubonee
NpPo6AEMHbIX yHacTKax CTBoMa, B TOM YKC-
ne B6/M3KN NPOAYKTUBHBIX NIaCTOB, PEKO-
MEHAYETCA OCHACTUTb KOIOHHY Haf LIEeHT-
paTtopoM (BM/IOTHYLO) CTOMOPHLIM KOJIb-
LOM, 3aKpennsieMbiM K Tpy6am Mo onw-
CaHHOW BbllWe cucteMe. JTO MNOBbIWAET
yCune CTparmBaHus He MeHee 4eM Ha 15
KH. Ins TOro, 4to6bl ycunme cTparMBaHus
MPEBbICUNO 3HAYEHUSI KPUTUYECKMX Ha-
rPY30K, YCTAHOBMIEHHbIE MyTEM aHanu3a
aKTMYECKMX NPOMbICAOBbIX AAHHbIX, pe-
KOMEHAYETCH OCHaCTUTb KOJIOHHY Haj
LEHTPaATOPOM LUMPOKUM OrpaHnyuTENb-
HbIM KOMbLIOM, A€ OKHa W BHYTPEHHWE
NMPOTOYKM BbIMOMHEHbI HA OAHOM U TOW XKe
CTOPOHE KOMbLa Ha Pa3inYHbIX YPOBHSIX.
TpexypoBHEBOE KOMbLIO MOBLIWAET YCH-
NMe  cTparnBaHuWs  Harpysku Ao
50+(3x15)=85 KH, 4TO BblllE yCTaHOB-
NIEHHOW KPUTMYECKOM BENWYMHbI ANs ae-
BOHCKMX CKBaXMH Ha MECTOPOXAEHMSX
TatapcTtaHa.

Kpennenue ynpyrmx LLeHTpaTopoB Tvna
LLL K Tpy6bam o6cagHOM KONOHHbI BECbMa
HeHaJeXHoe, a ycunune ctparmBaHus co-
cTaBnser Bcero 11,2 KH.

Ha mecTopoxgeHusx TatapctaHa ynpy-
rme LeHTpaTopbl MCMOob3yloTCs TONbKO B
WHTEpBane CTBOMa, 06CaXKEHHOMO KOH-
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LleMeHTHbIN

Puc. 6. KoHCTpyKkuusa HN3a KOJIOHHbI
npu ueMeHTUpPoBaHUN C UCKJTIOYEeHN-
€M KOHTaKTa LLeMEHTHOro pacTeopa
C NPOAYKTUBHbLIM NMJ1IaCTOM:
1 - otBepcTusi Ha Tpybe;
2 - orpaHu4nTesIbHOE KOJIbLIO;
3 - MaHXxeTbl;
4 - kopniyc YMLL; 5 - npobka B Tpybe,
niognexaltyas pas3bypuBaHUO;
6 - ob6caaHasi Tpyba; 7 - He(OTEHOCHbIV
nnact; 8 - 6alimak

GpaTHoe ue-
MeHTUpoBaHue

LleMeHTHbI
pacTeop

\
\-.

Bypogoii
pacTeop

Mpsmoe ue-
MEeHTUpoBaHue

Puc. 7. Cxema npeaynpexaeHus
yXo4a LleMEeHTHOro pacTBopa B 30HY
nornoweHus npu oopaTtHom
LeMEeHTUPOBaHUN:

1 - o6caaHas kosoHHa; 2 - YML; 3 - 30Ha
ror/IoLLeHNs

LleMeHTHbIN
pacTeop

\
HedTteHoc-
HBIV NNacT, g

Puc. 8. NpepynpexpeHne
pacTpecKnBaHUA LEMEeHTHOro KamMHs
npu onpeccoBke u nepdopauuv
KOJIOHHbI ¢ nomoubio YML-JIM:

1 - o6canHasi KO/oHHa;

2 - orpaHn4nTesIbHOE KOJIbLIO;

3 - manxetsl YML; 4 - kopriyc YML|

P1 ruapocrarmeckog

%

o)

d

P

[JYKTOPOM WX NpeapblayLlien KONOHHOMN,
rae Npo6neMHble y4aCTKU OTCYTCTBYIOT.
[eodnsnyeckMmn mMetTogamu Mccneno-
BaHWM MECTOHaXOXKAEeHWe Yrpyrux LeHT-
paTopoB MOC/E MPOXOKAEHUS KOMOHHbI
NPO6AEMHbBIX YHACTKOB He onpeaensercs,
no-BMAMMOMY, M3-3a MX MeXaHW4YeCcKoro
pa3pyleHns. OCHOBHOW MPUYMHOW pas-
PYLUEHUS YIPYrMX LEHTPATOPOB ABNSIOTCA
CTparMBaHWe X OrpaHU4UTENbHOIO KOSb-
LUa C MeCTa KpenneHus 1 OanbHenlun
COABWI O BEPXHEN MydTbl, 3aTEM NPUHS-
TME LEHTPUPYILWMMK NaaHKkamn P-06-
pa3Hon GopMbl M JaNibHENLLee Jopa3py-
weHue. MpefoTBpaTUTL paspyLieHre yn-
PYrMX LIEHTPaTOPOB MOXHO, YCTaHOBMB
BM/IOTHYIO CO CTaHAAPTHbLIM KOMbLIOM [O-
nosiHMTenbHoe Konblo OO0 "Okobyp".
Mcnonb3oBaHWe [OMOMHUTENbHBIX Orpa-
HWYUTENbHbIX KOMEL, C HOBOW CUCTEMOM
3aKpenneHnst MOXEeT paclmMpuTb 061acTb
MCNOb30BaHUS YMNPYrnx LIEHTPaTopoB
KaK MMHUMYM A0 ry6uHbl 1200 MeTpoB.
OaHUM 13 BOCTpeBOBaHHbIX HE TOSIbKO
B TaTapcTtaHe BMAOB HOBbIX CPEACTB Ha-

4

HedTeHocHbI nnacTt

BOAOHOCHBIN nnacTt

B - npn ocHaweHnn KonoHHbl YML],

Puc. 9. Paspe3 LLeMeHTUPOBaHHOI0 3aKOJIOHHOIO NMPOCTPAHCTBA CKBaXXWUHbI Npu
yenoBusX Ppacrosoe”Prugpocratuueckoe ~
A - 6e3 YML: B uemeHTHOM pacTBope o6pa3oBasncs cydpPo3noHHbIN KaHan
(CM. NYHKTUPHbIE CTPeNnKn ===p=); B - Npu ocHaweHun KoNnoHHbl YMLL:
cydPO3nOHHbIN KaHan He oGpa3oBasncs
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PYXHOM OCHACTKM KONIOHH SIBNISIETCS Bbl-
nonHeHHbIn B 000 "9Ko6yp" Ha ypoBHE
naTeHTa, YCOBEPLUEHCTBOBAHHLIN Bapwu-
aHT YCTPOMCTBA MaHKETHOMO LIEMEHTUPO-
BaHusa (YMLU-J1), paspaboTaHHOro B WH-
ctutyte "TatHUMUHeDTL".

K Tpy6e o6caHOMn KONMOHHbI YML-JT 3a-
KPEennsioT TaK e, KaK W LeHTpaTopbl Mo
HOBOW cUCTEME.

B HacTosuiee Bpemsi B 000 "ISkobyp"
OCBOEHO M3roTOBNIEHNE B COOTBETCTBMM C
TY HopmanbHOro psga MoagndULMpoBaH-
Horo YML-J/IM (puc. 5).

Yetponcteo YMU-JIM npegHa3HavyeHO
1 Hapy>XHOM OCHACTKM 06CagHbIX KO-
JIOHH C Lienblo:

I LEMEHTUPOBAHMS KOMOHH C UCKIIIO-
YeHWeM KOHTaKTa LLeMEHTHOrO pacTBopa
C NPOAYKTUBHbLIM NiacTom (puc. 6);

[ 06paTHOro LIEMEHTMPOBAHUS C Mnpe-
AynpexaeHMeM yxoaa LEMEHTHOro pac-
TBOPa B 30HY MOrMoLLeHUs (pUc. 7);

I npeaynpexaeHns pacTpecKuBaHus
3aKOMIOHHOMO LIEMEHTHOIO KaMHs Npw on-
peccoBke u nepdopaunm KOMOHHbI
(puc. 8);

[0 npeaynpexaeHns cydbPpo3noHHOro
KaHanoobpa3oBaHUsi B 3aKOMIOHHOM Lie-
MEHTHOM pacTBOpe MpW HaU4UKU BbICO-
KOHanopHOro HWXHEro BOAOHOCHOMO
nnacta (puc. 9).

YMU-JIM 6onblioro gnamerpa ycnew-
HO WCMONb3YITCA ANS1 OCHALLEHWUS Ha-
npaBieHusl, KOHAYKTOPa M MPOMEXKYTOY-
HOW KONOHHbI, YML-JIM manoro anamet-
pa - NpyU KpenieHnn CKBaXKMH Manoro au-
ameTpa 1 60KOBbIX CTBOJIOB.

Jlutepartypa

K HacTosiwemy BpemeHu YMLU-JIM
pas3nnyHbIX pasMepoB YCMELWHO WC-
nonb3oBaHbl 6onee 4em B 50 cKBa-
XUHaX. B oTAenbHbIX CAyYasX KONOHHY
OCHawanu asymsa n tpemsa YML-JTM.

OT3bIBbl MOTPebUTENEN O KayecTse
LeHTpaTopoB 1 YML,, a Takke 0 pesynb-
Tatax WX MPUMEHEHWS MONOXKMUTENbHbIE.
Peknamauui Ha KayecTBO M3AENUNA He
noctynano.

1. Katees P.U, Kateera P.U., LLIBbipkoB H.®. OnbIT uCNonb30BaHUS
TEeXHUYECKUX CPEACTB AJId HAPY)XHO OCHACTKN 06CcaAHbIX KOJIOHH // MIHTepBan.

- 2002. - Ne4.

2. KaTtees P.U., Kateer T.P., Kateee U.C., Mungpiokoe A.H. Paspa6oTka,
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OCHaCTKM 06CcafHbIX KOJIOHH // BypeHune 1 HedTb. - 2006. - Ne10.

3. Katees U.C., KateeB T.P., l'ycbkoB U.B. n gp. CoBepLueHCTBOBaHuE
KOHCTPYKLMU U CUCTEMbI 3aKpPENJIEHUs XXECTKUX LLeHTPaTOPOB K Tpy6am
o06canHo KONOHHbI // BypeHue n HedTb. - 2008. - Ne4.

4. Katees T.P., 3o3ynsa B.M., Kateee U.C. PazpaboTka n ucnosnb3osaHue
XKECTKUX LLeHTPaTOPOR A1 06CaAHbIX KOJIOHH Manoro guameTtpa // C60pHuK
Hayy. TpyaoB OO0 HIMO "bypeHue”. - KpacHogap, 2006.

5. lOcynoe WU.I., AmepxaHoBa C.U., KateeB P.U. MeToauka oueHkn ka4yecTsa
CTPOMUTENbCTBA CKBAXXWUH U pe3ysbTaTbl €ee npumeHeHus B OAO "TatHedpTh" //

BypeHune n HedTb. - 2008. - Ne8.

B -2 KHUXHYIO NONKy HebTAHMKA

B.H. I'tymenko, [LA. Op;iaos, M.A. Criuna
TexHOIOTHYECKHE MPOLECCHI BCKPHITUA ILUIACTOB
U I00BIYHM He(PTH ¢ HCIOJIb30BAHUEM OOPATHBIX IMYJIbCHI

M.: UHTepKoHTakKT Hayka, 2008. - 360 c.: un.

B KHUre paccMoTpeHbl GaKTo-

pbl XWAKO- W TBepaodasHou

KofibMaTauuMn npn3abonHON 30-

Hbl NaacTa eCTeCTBEHHOI0 M Tex-

HOTE€HHOro TMPOUCXOXAEHUS B

npouecce CKBa*XMHHOW pa3spa-

60TKM HedTeraszoBbIX MECTOPOXK-

neHunn. lMNpeactaBneHbl peonoru-

YyeCcKMe W rmapoauHamuyeckune

MOZeNnu TeyeHus o6paTHbiX 3MYyNbCUWA Mo Tpybawm,
BblCTpanBaeMble C Lie/blo pacyeTta ruapaBinyecKnx
noTepb Ha TpeHWe, a TaKKe ANg YTOYHEHUS 3aKOHO-
MepHOCTEN GUNbTpaLMK NO KOMJIEKTOPCKOMY NPOCT-

paHcTBY. OcBelleHa 3PPEKTUBHOCTb MPUMEHEHMUS
06paTHbIX 3MY/IbCUI B Ka4eCTBE NPOMbIBOYHOM KU /-
KOCTU Npu 6YPEHMUUN CKBAXMWH, BCKPbITUM NPOAYKTUB-
HbIX MJACTOB, MYWEHWN IKCNNyaTaUMOHHbIX 0ObEK-
TOB, KUCNOTHOM 06paboTKe Npn3aboONHON 30HbI Nia-
cTa M orpaHW4YeHUM BOJOMNMPUTOKOB B CPaBHEHWUU C
cucTteMaMuM Ha BOAHOM ocHoBe. OnwucaHbl MeTofbl
NOJIYyYEHUS 3MYNbCUA B MPOMbLICIOBbLIX YCIOBUAX WU
nabopaTOPHOro KOHTPOJIA MUX TEXHOJIOTUYECKUX
CBOWCTB.

Onsg MHXeHepHO-TEXHUYECKUX paboTHUKOB, 3a-
HUMaloWmMxca Aobblven HedTU, TEKYLWMM W Kanu-
TanbHbIM PEMOHTOM CKBaXWH, NpenoaaBaTenen, ac-
NMMPaHTOB U CTYAEHTOB BbICIINX TEXHUYECKUX y4eb-
HblXx 3aBeAeHnn HedTerazoBoro npooduns.
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Pa3pa6oTka 6€3ITTHHUCTON IMIPOMBIBOTHOM
*KUIKOCTH JI OYPEHU CKBAKHH
B OCJIO;KHEHHBIX YCIOBHAX

0O.A. HeuaeBa,
B.B. )XusaeBa
/Camapckuii
rocyaapCTBEHHbIN
TEXHNYECKN
YHUBEPCUTET,

r. Camapa/

po6nema CTPOUTENBLCTBA CKBaXWMH B YC-

NIOBUSIX HEYCTOMUYMBbLIX TFOPHbIX MOPOA

0COBGEHHO OCTPO OLLYLAEeTCs B TeX pano-
Hax, rae 6ypeHne BeETCS B CNIOXKHbIX Fe0iornyec-
KMX YCNOBUSIX. Yenex 6ypeHnst CKBaXKMHbI B 3HA4M-
TE/IbHOM CTEeMNEeHW 3aBUCUT OT COCTaBa M CBOWCTB
OYpPOBbIX PAaCTBOPOB, KOTOPbIE JO/KHbI 06ecneyn-
BaTb 6€30MacHOCTb M 6e3aBapMMHOCTb BeAeHUS
paboT1. Pa3BuTue TexHonormm 6ypeHns Hepaspbis-
HO CBSI3aHO C COBEpPLUEHCTBOBAHMEM NMPOMbIBOY-
HbIX YXMAKOCTEeW. HeocnoxHeHHOe BCKpbITHE nna-
CTOB GYPEHUEM B CNOMHbIX FE0IOMMHYECKMX YCIO-
BUSIX MOXET BbITb JOCTUIHYTO NYTEM NPaBUILHOMO
omddepeHUMpoBaHHOro Bbi6opa TMna NnpoMbIBOY-
HbIX YXMAKOCTEN AN5 KaXKAOro KOHKPETHOro ciy4vas
M paLMOHanbHOro PEerynMpoBaHnst MX CBOMCTB B
npouecce NPOBOAKM CKBaXKMH.

BypoBoW pacTBOp - CNOXKHas CTPYKTYPUPOBaH-
Has KoarynsuMoHHO-TUKCOTPOMHas AucnepcHas
cuctema. OcobeHHOCTM 6GypoBOro pactBopa
06YCNOBAMBAIOT €0 PEONIOTMYECKUE U TEXHOO-
rM4yecKkue CBOMCTBA, rMaBHbIMU U3 KOTOPbIX ABJIS-
OTCS CTPYKTYPHO-peosniornyeckne u ounsrpaum-
OHHble. PUBMKO-XMMUYECKME MpPOLECChl UMEIDT
OCHOBHOE 3HayeHue npm o6paboTKe NPOMbIBOY-
HbIX YWOKOCTEW, NPU B3aUMOAENCTBUU WX CO
CTEHKaMW CKBaWHbl, BblGYpEHHON NOPOAOHN W
nnactoBbiMu GOMAAMM, @ TAKKE NPU BO3AENCT-
BWUW BbICOKMX 3aB6ONHbIX TEMNEPATYP U AaBNEHUN.
PazpaboTka 1 BHegpeHUe HOBbIX BbICOKOIPDEK-
TUBHbIX OYPOBbIX PaCTBOPOB OCTaeTCs aKTyasb-
HOW 3aJa4en.

ManoriMH1CTbIE PacTBOPbI MPUMEHSIOT C LieSblo
NMOBbILEHNA TEXHUKO-3KOHOMWYECKUX MOKa3are-
nen 6ypeHnst U YacTUYHOro CoXpaHeHUss GU3KNKO-
XUMUYECKMX XapaKTEPUCTUK NPOAYKTUBHOIO nJac-
Ta [1].

Cuctembl 6ypoBbIX PAaCTBOPOB Ha OCHOBE Bbl-
COKOMOJEKYNAPHBIX, YTAXKENEHHbIX NOIMMEPOB C
ONMHHOW MOJIEKYNAPHOM LIENbIO UCMONbL3YIOT K-
60 Ong KancynupoBaHUA OTOYPEHHbIX 4acTul,
YTOObI NPEefoTBPaTUTL UX paccemBaHue, Moo Ans
NOBbIWEHUSA BA3KOCTU U CHUXKEHUSA DUNbTpaLLmu.

B HacTosWwee Bpems 419 3THX Lenen B oTpaciu
MCMNONb3YIOTCA Pa3NnYHbIE NMOIMMEPDI, TaKNe Kak
Lennonosa, NpPUpoaHble NPOLYKTbl, OCHOBaHHbIE
Ha cMonax, M akpunamuibl. B kadectse apdeKTmB-
HbIX MHTMOUTOPOB MUH XOPOLLIO cebs 3apeKOMeH-
[loBanu pacTBOpbl Ha OCHOBE KCaHTaHOBOW CMO-
Nbl. Biononnmep (KcaHTaHoBas cmona) ¢ JIMHHOM
MOJIEKYIAPHON LIeNOYKOMN MPUMEHNM 19 BCEX BY-
POBbIX PACTBOPOB Ha BOAHOM OCHOBe. [JaHHas cu-
cTema obecneynBaeT cTabunbHOCTb CTBOMA CKBa-
YKUHbBI; Jayke B ManblX KOIMYyecTBax KcaHTaHoBas
CcMofia YBeNM4MBaET BA3KOCTb M HECYLLYIO CNOCO6-
HOCTb pacTBopa, YAydWaeT pexmM TeKydecTu. He-
CMOTPS Ha BCE NpenMyLLecTBa JaHHOro nonmMmep-
HOro pactBopa, MOXHO OTMETUTb €e JOCTaTO4HO
BbICOKYIO CTOMMOCTb. B CBSI3U C 3TUM BO3HUKaET
Heo6X0AMMOCTb B HOBbIX KOMMO3WULIMOHHbLIX COCTa-
Bax C aHallorMYHbIMU CBOMCTBaAMM.

Ha kadenpe "bypeHne HeDTAHbIX U ra30BbIX
ckBaxuH" CaMl'TY pa3paboTaHa HOBas KOMMO-

)
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}}} CTPONTENbCTBO CKBaXWH

Ta6nuua 1

PeuenTypbl NONMMEpPHOro pacTeopa

CopaepXaHue KOMINOHEHTOB B pacTBope, % BECOBbIX MapameTpbl pacTBOpa

Md-17 Moauduu. | B, CM3/30 p, kr/m*] T, cek TonwwmHa
Kpaxman KOPKU, MM

1 10,0 1,0 10/15 1080 1
2 6,0 : 2,0 1,0 2,5 3 9/12 1080 28 1o 1
3 10,0 5,0 5,0 1,0 - 3 10/15 1080 67 10 1
a4 6,0 3,0 2,0 1,0 5 10 9/12 1080 45 10 1,1
5 4,0 5,0 5,0 1,0 - 8 8/10 1080 40 10 1,1
6 10,0 : 5,0 1,0 : 20 6/9 1080 35 10,0 1,2
7 15,0 5,0 5,0 1,0 - 3 9/12 1080 73 10 1
8 - 5 5 1,0 . 12 0/0 1080 37 10 1,1

Bo Bcex peuentypax gobasnsetcs H,O no 100%

Ta6auua 2

FMMHOEMKOCTb 3aCOJIOHEHHOIO pacTBopa Ha ocHoee M®d-17

MapameTpbl pacTBOpa

YucTbiit pacteop 1220

98 2 247 1

1yac 1220 6/8 49 2 1220 32 3 6/8 1220 33 3 6/8
2 yaca 1220 6/8 49 2 1220 32 3 6/8 98 2 1220 33 3 6/8 246 1,6
4 vaca 1220 6/8 47 6 1220 33 3 6/8 97 3 1220 33 3 6/8 246 1,6
6 yacos 1220 6/8 47 6 1223 33 3 6/8 95 5 1223 34 3 6/8 244 2,5

MuHUCTBLI MaTepuan ¢ myouHsbl 132 M. @pakumsa muHbl 1-3 MM. M - Macca cyxoro octatka rMvHsbl, . P - KONIMYeCTBO MKHBI,
nepewleallern B pacteop, %

3UUNSA AN CTPOUTENbCTBA CKBaXKMH B
OCJIOXKHEHHbIX YCNIOBUAX - ManoriMHuUC-
Tblh GYpOBOW pacTBOP Ha OCHOBE MO-
4yeBMHO-GOpManbaerngHom CMOJbI
M®-17. OnpeneneHHbli NOPsSAOK BBe-
[EHUS KOMMOHEHTOB B CMCTEMY MO3BO-
NAeT Nofy4YnTb PacTBOP C HEOBXOANMbI-
MW CTPYKTYPHbIMW  CBOWCTBaMW. ITO
JOCTUraeTcs 3a CYeT aKTMBM3auuu
6eHTOHMTa B npecHon Boae. OnTumanb-
Hoe cofepraHue cmonbl M®-17 B no-
NIMMEPHOM pacTBOpe cocTaBnser 6-
10%. YBenuyeHue Konuyectsa CMOJbI
He [aeT ynyyleHus napameTpos, a
yMeHblleHne MeHee 6% NpuBOAMT K
NOBbIWEHWUIO BOLOOTAAYM pacTBopa
(tabn. 1).

C uenblo onpedeneHns arperatmuBHom
YCTOMYMBOCTMU MPOMbIBOYHOM KMAKOCTH
NPOBOANINCH UCCNEeA0BaHUS MMMHOEMKO-
CTU pactBopa. [ns 3Toro 6bi71M oTo6paHbI
06pasLbl MUHUCTOrO mMaTepuana ¢ y-
61H 132 M (aneBponuThbl BYporo u Kpac-
HO-6YypOBOro LBETa, 3arvncoBaHHble C
BKpanneHus M1 MAPOOKUCIOB MapraH-
ua) M 314 m (aneBpuTUCTbIE 3€1eHOBAaTO-
cepble MMUHbI).

[nst OLEHKM MUHOEMKOCTU U Perynmpo-
BaHWUS CBOWCTB MAafOMIMHUCTOrO MNOU-
MEPHOro pacTBoOpa NPUMEHEH METOA NpU-
BeAEHUs PacTBOPOB K OAHOWM BA3KOCTM
cpaBHeHUs1. MMHOEMKOCTb PacTBOpPOB B
nabopaTopHbIX YCNOBUAX onpeaensercs
ans pasHblx dpakumnin. PasoBble Jo06aBKK

NAacToBOWM MWHbI B PAcTBOP COCTaBM/M
5%, 10%, 25% no Karkgon ¢pparuuun. OT
o6bemMa pas3oBoM A06GaBKU MMMHUCTOrO
mMatepuana 3aBUCUT MexaHU4YecKas CKO-
POCTb 6YPEHMS, T.€. KONIMYECTBO BbIOYPEH-
HOWM Nopofbl, MOCTYNUBLUEN B pacTBoOp 3a
eMHWLY BpeMeHu BypeHuns; Bpems nepe-
MeLUMBaHUS CYCNEH3UN OTpaXkaeT BpeMms
nogbema 4YactvL, BblGypeHHOW Mopoabl
noToKoM 6ypoBOro pactBopa oT 3a605 40
YCTbS CKBaXMHbI.

NccnepoBaHusa nokasanu, 4To M-
HUCTblE YacTULLbl JaXKe pa3dMepoM Me-
Hee 1 MM B pacTBope Ha ocHoBe M®-
17 pacnycKaloTcs O4YeHb MJIOXO U B
CTPYKTYpOoO6pa3oBaHWM He y4acTBY-
10T.

Ta6nuua 3
FMMHOEeMKOCTb 3aCOIOHEHHOIO pacTBopa Ha ocHoBe M®d-17

' %noGaBKM MMHBI . 5% | 10% | 2%% | 40%
MapameTpbl pacTBOpa

YucTbii pactBOp 1220 3 6/8

1 yac 1260 34 3 6/8 1230 32 3 6/8 1260 34 3 6/8 1350 39 3 6/8

2 yaca 1260 34 3 6/8 1240 32 3 6/8 1270 32 3 6/8 1350 37 3 6/8

4 yaca 1260 34 3 6/8 1240 32 3 6/8 1300 28 3 6/8 1350 30 3 6/8

6 yacos 1260 34 3 6/8 1240 32 3 6/8 1300 24 3 6/8 1350 27 3 6/8
MuHWCTBIM MaTepuan ¢ rmy6uHbl 132 M. Ppakums mMuHbl MeHee 1 MM
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Ta6bnuua 4

FMmuHoemkocTb GecconeBoro pacTteopa Ha ocHoBe M®P-17

MapameTpbl pacTBOpa

Yucreiii pactBop 1220 3 6/8 1080 1080 6/8

1 yac 1260 40 3 6/8 49 2 1080 40 3 6/8 99 1 1080 40 3 6/8 245 2
2 yaca 1260 40 3 6/8 46 8 1080 40 3 6/8 93 7 1080 40 3 6/8 240 4
4 yaca 1260 40 3 6/8 45 10 1080 40 3 6/8 85 15 1080 40 3 6/8 225 10
6 yacos 1260 40 3 6/8 43 14 1080 40 3 6/8 84 16 1080 40 3 6/8 214 15

MuHucTbLI MaTepuan ¢ mybuHsl 132 M. M - macca cyxoro octaTka muHbl, I. @pakuus muvHel 1-3 MM. P - KONMYECTBO MVHBI,
nepeweallern B pacteop, %

Ta6bnuua 5
MuHoeMKoCTb 6ecconeBoro pacTteopa Ha ocHoee M®-17

S 10%  25%
MapameTpbl pacTBOpa

YucTbiii pactBop 1080 6/8

1 yac 1100 37 3 6/8 1140 40 3 6/8 1200 53 3 6/8 1280 68 3 6/8
2 yaca 1100 37 3 6/8 1140 40 3 6/8 1200 50 3 6/8 1280 63 3 6/8
4 yaca 1100 35 3 6/8 1140 40 3 6/8 1200 45 3 6/8 1280 54 3 6/8
6 yacoB 1120 35 3 6/8 1140 40 3 6/8 1220 39 3 6/8 1290 51 3 6/8

[MUHKCTBIN MaTepuan ¢ rmyouHbl 132 M. dpakums muHbl MeHee 1 MM.

BA3KoCTb M NNOTHOCTb pacTBopa npu
3TOM MPaKTUYECKN He U3MeHstoTcs. N3-
3a OTCYTCTBUSA CTPYKTYpbl B A@dHHOM pac-
TBOPE YacTULbl BbiGYpPEHHOM Nopoabl 6y-
AyT BbIHOCWUTbCS Ha MOBEPXHOCTb TONbKO
3a CYET CKOPOCTU BOCXOASLLEr0 MOTOKa
HUIOKOCTK.

CnepnyeTt OTMETUTb, YTO 3aCO/IOHEHHbIN
nosMMepHbIV pacteop (Tabn. 1, 2) okasbl-
BaeT 60/1ee CUNbHOE MHTMBUpYLoLLEee fen-
CTBWE Ha IM1HY, Yem 6eCcconeBon.

TaK, KONMYeCTBO MMHbI (FOPU30OHT 132
M), nepelielen B 6ecconeBon pactsop

(tabn. 4) nocne 6-4acoBOro nepemMeLlu-
BaHus, B 2-4 pa3a 60/blle, YEM [JIUHbI,
nepellelen B 3acCONIOHEHHbIN pacTBop.

[Mpn po6aBneHwn B PacTBOP [UHbI
dpaKkuun <1 MM (ropm3oHT 132 1 314 ™)
HabnoaaeTca cneaylouee: U3MeHeHUe
napameTpoB NOMMEPHOro pacTBopa, Co-
nepxatulero 5-10% nnactoBoW [fMHbI,
NPOMUCXOAUT NULLb 3@ CHET MEXAHUYECKO-
r0 HaKOMNIeHMs TOHKOAMCNEPTUPOBAHHbIX
4yacTuL, C nocneaylowmMm mux oceaaHuem
npu npeKkpaweHnn nepemenBaHns
(tabn. 5).

1

M- 5%

B coneHom pacTtBope

M-10% M-25%
Pa3oBasi no6GaBka NyiacToBOM MUHbI B pacTBOP

Puc. 1. AGconioTHOE KOIMYECTBO NJAaCTOBOW MUHbI, NepeLuealeii 3a 6 yacos
rnepemMeLunBaHNs B COJIEHbI pacTBOp

M3 npuBeAEHHbIX AaHHbIX BMAHO, 4TO
COMEHbIR MOMMMEPHbLIA PaCcTBOP OKas3bl-
BaeT 60/1ee CUSTbHOE MHIMBUPYLOLLEe AeN-
cTBMe. BennynHa pa3oBon Jo6aBKu Nia-
CTOBOW MMHbI U MepBOHaYanbHas KOH-
LeHTpaums Wwnama B pacTBOpe 3aMeTHO
CKa3blBaloTCs Ha MHTEHCMBHOCTU pa3mo-
KaemocTM nopogbl B pacTeope. Yewm
MeHblLe MnepBOHaYyaNbHas KOHLEHTpa-
UMa Wwnama, TeM Bbllle OTHOCWUTENbHas
MHTEHCMBHOCTb €ro pPa3MOKaeMocTV B
pacTBope.

AGCONOTHOE KONMYECTBO NIacTOBOK
rMWHBI, NepelleLen 3a 6 YacoB nepeme-
LUMBaHWSA B pacTBOpP, COOTBETCTBEHHO ee
HayanbHOM KOHLUEHTpauun B 5, 10, 25%
coctaBuno B coneHom pacteope 0,3%,
0,5% 1 0,6% (puc. 1).

B npecHom pacTtBope abConoTHOE KO-
SIM4ECTBO NNIAcTOBOM [MUHbI, Nepelues-
Len 3a 6 YacoB NepemMellrBaHus B pac-
TBOP, COOTBETCTBEHHO €€ Ha4yalbHOM
KOHUEeHTpaumu B 5, 10, 25% coctaBuno
0,7%, 1,6% v 3,6 % Beca MuHbI K 06be-
MY ¥MAKOCTH (PUC. 2).

MHrnéupyiolee aencTene pacteopa Ha
nopoay MOXHO MoKasaTb Ha peay/bsratax
ceMMeHTaLMOHHOro aHanunsa. Cegumen-

4
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Ta6nuua 6

Pe3ynbratbhl CEAMMEHTALMOHHOIO aHanNn3a B BOAHON cpeae

31 24

0,5 53

1 42 47,5 11 61 19 1,8 37 7 6,4
2 26 34 16 79 33 2 58 5 3,1
3 22 24 4 89 16 4 78 2 0,5
4 19 20,5 3 96 2 1,5 98 2 0,6
S 17 18 2 99 15 7,5 119 55 27,5
6 15 16 2 101 14 7 119 42 21

nMuHa ¢ ropusoHTa 132 M, dppakums 1 MM, KOHUEHTpauus TBepaon ¢asbl 1%. NpombiBOYHas cpeaa - Boga. Q - BEC 4aCTUL, MKHbI,
OCEBLUMX Ha Yalleyke TOPCUOHHbIX BecoB. F(r) - dyHkums pacnpeaenenuns. AQ - Bec 4acTul, MMEBLUNX paauycbl OT rn oo r+1

B npecHo acTeope
NPEecHOM pacTEop N1kl (Tabn. 5, 6), U3 KOTOPbIX BUAHO, YTO

YacTuLbl MMHbI B BOAHOM cpeae npwu ne-
pemewwvBaHun gucneprupytot. MNocne 4
4acoB NMepPEMELLMBAHNSA CYCMEH3UN pes-
KO BO3pPacTaeT KONMYECTBO YacTuLl, UMe-
IoLWmMx pagmyc 16 mMK. PactBop Ha ocHoBe
M®-17 nogaBnsieT AMcneprupoBaHune va-
CTuL. NpoMCXOaUT AaxKe WX YKPYMNHEHue -
BO3pacTaeT KONMYECTBO 4acTul, MMeElo-
LMX pagmyc 96 MK.

TakuMm 06pa3oM, BbliOYpeHHas MMUHKUC-
Tas nopoJa He y4acTBYET B CTPYKTYpPOO6-
pa3oBaHMM MONMMEPHOro pacTBopa Ha
ocHoBe M®-17 BcneacTBue ero CUAbHOro
WMHIMOUPYIOLLLErO AENCTBUS Ha KHY. pun
HEo6X0AMMOM KOHLEHTPauuu CMOJbl
M®-17 B pacTBOpe HabnoaaeTcs MaKcK-
MaslbHblM 3OPEKT MO KancynMpoBaHUio

1
M-5% M-10% M -25%
Pa3soBasi o6aBka NjacToOBOWM MMUHbI B pacTBOp

Puc. 2. AGConoTHOE KONIMYECTBO N1aCTOBOW MMUHbI, Nepelwleaweii 3a 6 yacoe
rnepemMeLlunBaHus B MPECHbI pacTBOP

TALMOHHbIA aHanM3 npuMmeHsieTca ans 132 M) B pacTBope Ha ocHoBe M®-17.

onpeaeneHns pa3mMepoB TBEPAbIX YacTuL,
B CycrneHsusax. bbinn npurotosneHol 1%
pacTBOP MWHbI B BOAE U MWHbI (FOPU3OHT

AHanu3 nposogwuncsa nocne 1- un 4-yaco-
BOr0 MepeMellMBaHuns cycrneHsun. Pe-
3ynbTaThl 3KCNEPUMEHTa CBEeAeHbl B Tab-

BOAOYYBCTBUTENbHbIX [MIMH B pacTBOpeE U
BblIOYPEHHOW MOpPOAbI, Cnaratollen pas-
pes CTBONA CKBaXKMHbI.

Ta6nuua 7

Pe3ynbraThl CEAMMEHTALMOHHOIO aHaNu3a B NOJIMMEpPHOM pacTBope Ha ocHoee Md-17

0,5 133 39 25

1 98 115 35 68 42 1,2 40 21 0,6
2 93 96 5 85 17 3,4 54 18 3,6
3 75 84 18 85 13 0,7 63 19 1,1
4 65 70 10 85 0 0 63 4 0,4

[MuHa c ropmnaoHTa 132 M, dpakumnsa 1 MM, KoHLEeHTpauus TBepaon dasbl 1%. MNpomMbiBOYHasA cpena - NoAMMEpPHbIN pacTBOP HA OCHOBE
M®-17. Q - BeC 4acTuy, MNHbI, OCEBLUNX HA Yalleyke TOPCUOHHbIX BECOB; F(r) - dpyHkums pacnpenenenus; AQ - BeC H4acTuL, UMEBLUNX

panuychl OT I, A0 I4q
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MeToj ruIpOMEXaHHIECKOT'0 YIIPOUYHECHHUA

CTBOJIA - OCHOBA CHCTEMHOI'O
COBEPIICHCTBOBAHUA TEXHOJIOTUA
CTPOUTENBCTBA U IKCIUTYATAIIUH
HE(TAHBIX U IA30BBIX CKBAKUH

U.A. CarupynnvH,
B.H. Mongkos
/000 "Keapu",

r. A3HakaeBo/

cToM4yMBas TEHAEHUMUSA
HEYKJIOHHOIo pocTa C/IOX-

HOCTM Teonoro-TexHu4yec-

KWX YC/IOBUW CTPOUTENbCTBA W
3KcMayaTaunmn CKBaXWH npupoa-
HOrO U TEXHOTEHHOTO MPOMUCXOXK-
[leHUs HEraTMBHO OTparkaeTcs Ha
noKaszartensx Mx KayectBa u ad-
deKkTBHOCTM [1]. XapaKTepHOM
0COGEHHOCTbIO TEXHOOTMYECKMX
onepauui, NpoBOAMMbIX B CKBa-
KWHE, ABNsfeTca HecTauuoHap-
HOCTb TMAPaBANYECKOIO COCTOSN-
HUS W NOBEAEHUS CUCTEMbI
"CKBa)MHa - MacCuB FOPHbIX Mo-
poa", KOHTPONb M peryinposa-
HWE KOTOPOMW OCTalTCsHA OAHWMMU
M3 rNaBHbIX NPo6aEeM B TEXHOO-
rmn 6ypoBbix paboT. Mpouncxoas-
WwMe nNpu 3TOM NPOLECChbl UHTEH-
CUBHOIO rMapaBanM4yeckoro n ou-
3UKO-XMMWYECKOTO B3auMoaen-
cTBUS GNMIIOMAOHACHIWEHHbIX NNa-
CTOB Y HEYCTOMYMUBBIX FTOPHbIX MO-
poA, Hapywas TEXHONOrMo, Npwu-
BOAAT K pas3fM4yHOro poga oc-

NOXHeHnsaAM. HeraTuBHbIMKM MoO-
CNeACTBUSAMMU 3TUX Heynopsaao-
YEHHbIX (XaOTU4YHbIX) MPOLLECCOB
CTaHOBUTCS 3aKOHOMEPHOE CHU-
KEHWe KNYeBbIXx Mokasartenen
KayectBa U 9PPEKTUBHOCTHU
CTPOUTENBbCTBA CKBaXWH: yXya-
WeHWe KONNEKTOPCKUX CBOMCTB
NPUCKBaXXWHHOW W yaaneHHou
30H MPOAYKTMBHBIX MNNacToB, Ha-
pylleHne repmMeTM4YHOCTU Kpenu
C BO3HWMKHOBEHMEM MEXKNNacTo-
BblX MNEepPeTOKOB, 3aKOJNOHHbIX
dnongonposaBneHnin M1 obbeau-
HEeHMEeM MPOAYKTUBHOM TONWM B
eauHbIin dunbTp [1]. B KOHEYHOM
cyeTe, BCe OTMEYEHHOe MPUBO-
OWUT K paHHEeMy W nporpeccupyto-
wemy 06BOJHEHMIO CKBAXKWH, Ha-
pyweHuto cucteMm pas3paboTku
HedTerasoBbIX 3aNexen U CHU-
YKEHUIO WMHTErpanbHOro nokasa-
Tensd - KoapopuuneHTa uaBneve-




Puc.1. Anarpamma 3amepa AaBneHus B 3aTpyOHOM NPOCTpPaHCTBE B NpoLuecce
cnycka-nogbema 6ypoBOro MHCTPYMEeHTa v MPOMbIBKA FOPU3OHTaNIbHOIO CTBOJIA
ckBaXknHbl Ne2880:
| - cnyck HCTpymMeHTa B BePTUKAJIbHOM YaCTy CTBOJIA CKBaXWHbI; Il - peMOHT
obopynosaHus; lll - criyck nHCTpymeHTa B y4acTke Habopa 3eHUTHOro yrna
U rOPM30HTaIbHOro cTBoa; IV - npoMbiBka ¢ pacxaxviBaHnem 6ypoBOro MHCTPYMEHTA;
V - noagbem MHCTpyMeHTa 13 ropu3oHTaIbHOro CTBOJIA 1 y4yacTka Habopa 3€HUTHOro
ymna; VI - noagbem MHCTpyMeHTa B BEPTUKA/IbHOM y4acTKe;

A - 20,7 Mlla - BoCCTaHOB/IEHNE LINPKYISLNN;

b - 16,9 MTlla - npombiBKa C pacxaxvBaHnem

Mo cTaHmapTHOW TEXHONOrMN C npumeHeHnem MK "Ksapy"

1. MpouncxoamT kaBepHooOpa3oBaHue.

2. MpouncxoaunT 3arpa3HeHne Npru3aboiiHon 30HbI
dunsTpaTammn ¢ MukpoyacTmuamm 6ypoBoro
pacTBopa.

3. MpoucxoauT nornotlieHne 6ypoBoro
(LemMeHTHOro) pacrteopa.

4. MponcxoauT canbH1KoobpasoBaHue.

5. CyLiecTByeT BO3MOXHOCTb MEXMIACTOBbIX
NnepeTokKoB. Bbicoka BEPOATHOCTb NoJly4eHnsa
Hes3annaHMpPoBaHHO NPOAYKLMN NPU OCBOEHWUU
CKBaXWH.

1. CoxpaHstoTCsa KOIIEKTOPCKME CBONCTBA
NPOAYKTUBHBIX NAACTOB 3a CYET YNPOYHEHUS
CTEHKM CKBaXWHbI, yMEHbLLEHWUS TOSLLMHbI
OUNBTPALIMOHHOM KOPKU W 30HbI
NPOHUKHOBEHUS pubTpaTa NPOMbIBOYHOM
KUAKOCTW.

2. NoBbILLAETCH repMeTUYHOCTb 3aKOSIOHHOIO
NPOCTPAHCTBA 1 Ka4eCTBO Pa3obLLeHns
$NIOMAOHACHILLEHHbIX M1ACTOB.

3. YBennunBaeTcs CyTOuHbI AebuT HedTn

1 6e3BOAHbIV MepUoL, aKkcryaTaumm
CKBaXKWHbI.

4. KpaTHO cokpallaeTcs Cpok 1 3aTpatbl Ha
OCBOEHVE CKBaXWHBbI.

Puc. 2. BckpbiTe NPOAYKTUBHOIO NiacTa No CTaH4apTHOW TeXHOJIorum
(cneBa) n c npumeHennem MAK "Keapy"” (cnpaBa)

HUa HedTn (KWUH).

MpumMeHeHne TpaAULMOHHBIX W
BHOBb pa3pabaTbiBAEMbIX TEXHOJO-
r'Mi, Kak NOKa3blBaeT MPOMbICIOBbIN
ONbIT, HE MPUBOAUT K 3QDEKTUBHOMY
pPEeLIEeHUNI0 3TUX TEXHONOTMYECKUX NPO-
6/1eM, CBMAETENLCTBOM Yero sBNseT-
Cfl HAMETUBLLMICS 3acTOn B 3TOW 06-
nactu. CrnoXuBlieecs TMONO¥KeHne
06YyC/NI0BNEHO TEM, 4YTO NPUMEHAEMbIE
N paspabaTbiBaeMble TEXHONOIMU U
TEXHUYECKME cpeacTBa HanpaBieHbl
Ha peleHne YacTHbIX MPOMbICNOBbIX
3a4ay Kaxaoro atana 6ypeHus u 3a-
KaHYMBaAHWUS CKBaXWH, TOFAa KaK cuc-
TEMHOMY Pa3BUTUIO TEXHONOMUKU BYpPO-
BblX paboT, OCHOBaAHHOMY Ha MCKO-
YEHWUU NPUYUH UX HaPYLLEHWUS, cneLm-
annuctaMu AOSKHOrO BHUMaHUA He
yaensetca. lpu aTomM npeBanupylo-
Lee BAMSHME Ha TEXHONOIMUIO U MOKa-
3aTenn 6ypoBbix paboT OKa3biBaloT
HecTauMoHapHble BWOGPOBOJIHOBLIE
npouecchbl r’MAPOMEXaHMYECKOro Co-
CTOSIHUS M MOBELEHUS CKBaXWH, a
TaKXe HeynpaBnsemble PUINKO-XU-
MWYECKMEe B3aUMOAENCTBUSA TEXHONO-
TMYECKUX HKMAKOCTEN U MaccuBa rop-
HbIX NOPOA.

XapaKTepHble MposiBNEHUSA HecTa-
LMOHAPHOCTU TMApaBAMYECKUX YCNO-
BUM OGYypeHWs CKBaXKMH MpU MNpou3a-
BOACTBE Pas3fM4YHbIX onepauunin npea-
cTaBNeHbl Ha puc. 1.

AHanu3 nyb6nuKauuin oTe4yecTBEH-
HbiX MccnepoBaHui [1, 2, 3] u nsyde-
HWEe MPOMbIC/IOBOrO ONbiTa B AAHHOWM
061acT NoKasbliBaloT, HTO OCHOBHOM
NPUYUHOWM OCNOXKHEHUN ABNAETCA aK-
TUBHaA ruapoaMHaMmuyeckas cBS3b
CKBaXMHbl C BCKpbIBaeMblM KOMMNNEK-
COM nMpOoHMUaeMblx nopoa. Takas
TpaKTOBKa npegonpeaenser gaibHewn-
Wee HanpaBneHue peleHns npobne-
Mbl - HEOB6XOAMMOCTb COBMELLEHUSA
npouecca BCKPbITUA MPOHMULAEeMbIX
nopoj € MpoLLeccoM WX rmMapoun3ons-
Lmu.

Ha atom ocHoBaHuu B 000 "KBapu,"
MoanbuuMpoBaH M HaxoAuT ycnelw-
HOoe npuMeHeHue "MeToa rmapomexa-
HWYECKOro ynpo4yHeHu1sa cTBOMa B NPo-
Luecce 6ypeHUs cCKBaxuH" (puc. 2) [2].
9dpdeKkTMBHaAA rnapomsonsauns CTBo-
Nla JOCTUraeTcs 3a CHET COBMELLEHUSA
npoLeccoB 6ypeHus U KonbmaTauuu

[HTH] = Ne10/2009




Ne22079

MK, “Keapy”

KonbmMmataumm

KOJibMaTaymm

Hauano 06paboTku CKBaXXMHbI
30Ha A - 30Ha ynpasnsemom

30Ha B - 30Ha Heynpasnsemoin

CpaBHuTeNbHas kaBepHorpamma

Ne22080

[HwnameTp cTBONa (kaBepHomep) AC

BbiGuTa Hacazka konbmaTaropa

Ne28976

Puc. 3. Marepuansl reopusanyecknx uccnenoeaHuii onbiTHbix (NeNe 22079, 28976) n 6asoebix (N2 22080) ckBaXxuH

CTEHOK CKBaWHbl Yepes3 rmMagpoMOHH-
TOPHYIO HacajKy B HajgAONOTHOM ne-
peBOAHMUKE, peann3aumn KMHeTuyec-
KOW 3Hepruu CcTpym M MexaHu3ma
"pacKkanHUBaloLlWEro” agaBfeHUs, Npu-
MEHEHUSA B MUHUCTBLIX (MOAUMEPIIN-
HWUCTbIX, MaNnoOrMMHWUCTbIX) BGYPOBbIX
pacTBOpax MOAMPULUPOBAHHOIO ANC-
nepcHoro kpemHesema (MAK) Topro-
Bon Mapku "KBapuy'". NpoMbICNOBbIN
OnbIT MNOKasan, 4YTo TMNpPUMEHEHUE
MAK:

- YCUIMBAET Ka4yecTBO 3aK0/bMaTu-
POBAHHOIrO TMAPOM30NPYIOLLETO 3K-
paHa C 0QHOBPEMEHHbLIM CHUXEHUEM
TONLWMHbBI TIMHUCTON KOPKMU;

- MOBbIWAET TMAPOMEXaHUYECKYIO
NPOYHOCTb CTBONA A0 FpajueHTa rop-
HOoro naBNeHuns (0,020-0,023
MMa/m);

- CHUXaeT KoaddUUMEHT Npuemunc-
TOCTU NpoHuLaemMblx nopoa ao (0,01-
0,015)-102 m3/(c-MMNa) npu gencTeun
penpeccui;

- Npu AENCTBUKU Jenpeccuin repme-
TUYHOCTb CTBOJIa COXPaHAeTcHd B Tep-
PUFEHHbIX OTNOXEeHUAX npu 2-4 Mlla,
B KapboHaTHbIX - 3-5 MMa [1, 2].

MpenmyllecTBa U HepocTaTKu Tpa-
OWUWMOHHONM M MOAMDUUMPOBAHHOM
TEXHONIOTMIA NpuUBEAEHbl B MOAPUCY-
HOYHOM MoAnucK puc. 2.

Ta6nuua 1

Bnuauue MAK "Keap

Ha TeXHoJNormyeckne napameTpbl GUIbLTPALMOHH

K5 - koHTponb. MuHonopowok 9,2%. HedpTb

K; - KoHTponb. MuHonopowok 6,3%.
KMLL-700 (Kamckuii) 0,25%.
HedTb

0,8 6,8

lMonyyaemble ruapounsonupyolimne
XapaKTePUCTUKM 3aLLMTHOTO 3KpaHa
Nno3BOASAIOT NPOM3BOANTL TMAPOMEXA-
HUYECKyl0 OMpeccoBKY cTBona Ang
OLLEHKMW ero TEXHUYECKOro COCTOSHUSA
B npouecce O6ypeHWUs CKBaMWHbl W
3Ha4YUTENbHO MOBbLICUTb Ka4yecTBO ee
NOArOTOBKM K KpenaeHuto (puc. 3).

Kpome TOro, npoBeAeHHble uccne-
poBaHua [2] no wu3yyenuwo MAK
"KBapu" B cocTaBe MWHUCTbIX 6Gypo-
BblX PacTBOPOB COBMECTHO C MOJy-
YeHHbIMW MPaKTUYECKUMU pe3ynbTa-
TamuM MOKa3biBaloT, 4TO Hanuyue
KpemMHe3eMOB 3Ha4yuUTeNbHO NOBbIWa-

0,3 -
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Ta6bnuua 2

Bnunaaumne MAK "Keapu” Ha AUHaAMUKY KanuinsapHOro BcacbiBaHUSA

AuctunnupoBaHHaa Boga - 100%

K+(0,01+0,05)% MAK "Ksapu”

3,14-3,5

9-10

CreneHb HabyxaHus, %

! - 1-Basoebiii BapuaHT [« . 2-MAK - 0,034rp

Bpewmsi, MUH

- - 3-MAK - 0,073rp

€T Ka4eCTBO CaMOW [IMHUCTON KOPKKU
(Tabn. 1), cHWKaeT cTeneHb Habyxa-
HUS MKUH (pUC. 4) M CKOPOCTb Kanwui-
JIAPHOTO  BCacCbiBaHUA  XUAKOCTH
(Tabn. 2). OcHoBHble GUIUKO-XUMUYE-
ckue ceonctea MK "KBAPL" npuBe-
neHbl B Taba. 3.

YCTaHOBNEHO, 4YTO KOHTPOJibHaf
3MynbCUA (BOAa + AM3TOMNIMBO) B ABa
pa3a 3amMennser KanuingapHoe npo-
[OBUWXEHWE B CPAaBHEHUU C AUCTUIIU-
poBaHHOM Bogon. [lo6aBka 0,01-
0,05% MK K aTo# aMynbCUK CHUXKa-
€T CKOpPOCTb €ee KanuiispHoro Bca-

Puc. 4. KuHeTtuka HaGyxaHus KbIHOBCKOW IIMHbI B MPECHOW BoAe B NPUCYTCTBUM
MAK "Keapy™ no meTtoauke BacunbeBa, XXuraya-fpoBa
(TatTHUMUHeDTL, 2004 1.)

cbiBaHus B 10 pas, a npu KOHUEHTpa-
unm 0,3% MAOK ckopocTb BcachbiBa-
HUA 3amMennsetca 6onee yem B 280
pas.

Ha puc. 5 npuBeneHa cxema pas-
MELLEeHUS TEeXHUKKU Ans o06paboTKMU
cTBONa MOAMOULMPOBAHHBLIM AUC-
NepcHbIM KpeMHe3emMoOM BO Bpems
NepBUYHOr0 BCKPbLITUS MNPOAYKTWUB-
HOW TONLWMN.

CoBpeMEHHbIE PbIHOYHbIE OTHOLIE-
HUA U yCnoBuA pa3paboTKM 6ONbLUNH-
CcTBa HedTAHbIX MECTOPOXKAEHWUI Tpe-
OyloT OT KOMNaHui obecneyeHuns ad-

GEKTUBHOCTU KanuTalbHbIX BJOXe-
HUW B CTPOWUTENbCTBO CKBaXMH 3a
CYeT yBENMYEHUS, B YAaCTHOCTH, Aebu-
TOB MO HEDTU HA HOBbIX CKBaXMHaXx,
4YTO B 3HAUYUTE/bHOW CTENEHU 3aBUCUT
OT  COXPaHEHUS  KOJIIEKTOPCKUX
CBOMCTB MPU MEPBUYHOM BCKPbITUM
npoayKTMBHOro naacta. C aToi Lenbio
B OAO "TatHedTb" B 2001 r. 6bina
npuMHaATa nporpamMmma no onpo6osa-
HUIO 1 MacCOBOMY BHEAPEHUIO HOBbIX
TEXHONOMMI BYPEHUS U BCKPLITUS NPO-
AYKTUBHbIX nnacTtoB. Mpu UX oueHKe
cneuvanuctammn  "TatTHUMNHePTL"
OblI0 OTMEYEHO, YTO MaKcMMallbHOM
apdeKTMBHOCTbIO 06Gnagaet "TexHo-
JIOrUsi BCKPbITUA MPOAYKTUBHLIX naac-
TOB € Kofibmatatopom U MK "KBapuy"
(4).

BbiBOAbI

1. MpumMeHeHHne TpaaULUOHHbLIX 6Y-
POBbIX TEXHOJIOTUI HA ANUTENBHO
pa3pabaTbiBaeMbIX MECTOPOMKAEHH-
AX, KaK CBMAETENbCTBYET NPOMBIC/IO-
Bas NpaKTUKa, He NPUBOANT K 3d-
GEKTMBHOMY pelleHUI0 Ha3peBLUnX
TEXHOJIOTMYECKUX NpobsieM, 4TO Nog-
TBEpPXAaeTCs HaMeTUBLIMMCS 3acTo-
eM B 3Toi o6nacTtu.

2. YcoBepLeHCTBOBaHHbIN
000 "KBapu" meToa rugpoMexaHuye-

Ta6bnuua 3

OCHOBHbIE XapaKTepUCTUK1U MOAUPULUPOBAHHOIO AUCNepcHoro kpemHesema (MAK),
cooTtBeTcTByilowme TY 2458-001-50618596-2009
Haumewosaume nokasareneid

BHewHui BUpA, Cbiny4unii NOPOLLOK OT Gesioro A0 Cepo-XenToro LeerTa

MiapodoGHoCcTb, % no 99,8

YpenbHas NOBEpPXHOCTb, M?/T

Paamep yactuy*, Hm
_ _

CopepxxaHue ankuibHbIX FPynn, rpynn/Hm? 0,20 - 2,35

*-no nacnopTHbIM AaHHbIM C 3aBOA0B - NOCTAaBLLMKOB CbIPbs

[HFTH] = Ne10/2009




Puc. 5. Cxema pasmelleHus TeXHUKN anga o6paboTkm nnacrta

mMoandULNPOBAHHBIM AUCNEPCHbIM KPEMHE3E€MOM BO BPEMS NepBUYHOro

BCKpPbITUA

CKOIro ynpo4HeHus cTBONa B NpoLec-
ce 6ypeHus1 CKBaX1H ¢ UCMONb30Ba-
HMeM B 6GypOBbIX pacTBOpax MOAHU-
GMLUUPOBAHHOIO IUCNEPCHOIO KPeM-
He3eMma (MAK), Kak noka3anu pe-
3ynbTaTbl NPOMbIC/IOBLIX paboT, AB-
NifeTcs OAHUM U3 NepPCNeKTUBHbIX
Hay4YHO-TEXHUYECKMX HanpaBieHUi
COBEPLIEHCTBOBAHUS TEXHONOIMHK By-
poBbIX paboT, peannsauns KOTOpPoro
NPUBOAUT K HEJIMHEHHOMY POCTY
KJII04YEBbIX KAY€CTBEHHbIX M TEXHUKO-
9KOHOMMWYECKHUX NMOKa3aTenein CTpou-
TeNbCTBA HEPTSAHbIX U FA30BbIX CKBa-
KUH B CNOXHbIX U U3MEHSIOLUXCSA
reonoro-TeXHM4YECKUX U ruapoanHa-
MUYECKHUX ycnoBuax 6ypeHusa v 3a-
KaHYMBaHUS CKBaXWH.
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1. NMonsikos B.H., Baxupes B.U.,
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}}} CTPOUTENbCTBO CKBaXWH
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00 "MHbOpPMaLMOHHBbIK MO-

HUTOPUHI  CTPOUTENbCTBA

CKBaXXMH" 6bl10 CO3[aHo B
2007 ropy rpynnon cneunanucros,
3aHuMawumxca cepsucom MMM ¢
2000 ropa. Hawa opraHmnsaums pas-
pa6aTbiBaeT HOBblE METObl U TEXHO-
norum B obnactu reonoro-reodusn-
YEeCKUX nccnegoBaHumn.

3ajayn, pewaemble B npouecce
npoeeaeHunss TN, Henb3sa Has3BaTb
TPUBMANbHbIMU: 3TO HE TOJIbKO KOH-
TpONib M ONTUMM3aLuMa npouecca 6y-
peHusa, obecnevyeHne Hanbonee 3Ko-
HOMMWYHOTO peXMma NPOXOAKM CKBa-
¥WHbI, c60p, aHannM3 K XpaHeHue
JaHHbIX N0 OypsALlEeNCcs CKBaXkWHe,
opraHv3daums BuaeoHabnwaeHusa ¢
peruvcrTpaumnen faHHbIX, HO U pelle-
HWe npobneM, AaneKo BbIXOASALMX
3a YMCTO TEXHUYECKME PaMKW - Bbl-
AB/lIeHWe 30H aHOMasbHO BbICOKOrO
n1acToBOr0 AaBNeHUs, Npefynpex-
[eHWe aBapuiHbIX CUTyaLun, Bbige-
fleH1e None3HblX KONNEKTOPOB U On-
peaeneHne xapakTrepa WX Hacbluwe-
HUS.

Onupasacb Ha MHOrOMIETHWUI OMbIT
paboT B faHHOW chepe, Halla Komna-
HUA B COTPYAHMYECTBE C OAHWMM U3
cTapemnllumnx poCCUNCKKX BY30B - Ca-

PaTOBCKUM TFOCYAAPCTBEHHbLIM YHU-
BepcuTeToM nmMeHn H.IL YepHbiwes-
CKOro - pagpaboTana v BHeapuna B
NpoM3BOACTBO BCe BUAbl 06opyaoBa-
HUSA, HEO6X0AMMOro Ans NPpoBeAeHuUs
paboT Mo reonoro-TeXHONOrMYeCcKUm
nccnefoBaHUAM.

OpraHugdauus npeanaraet ycnyru
no NpoBeAeHU0 reodU3n4ecKknx uc-
cnejoBaHW B npolecce CTpouTeNb-
cTBa HedTerasoBblIX CKBaXWH U pe-
LWEeHMI0 CONYTCTBYIOLWMX 3ajay Cc pac-
LWMpPEHHBbIM npodunem. Mmetotcs no-
NIOXXUTENbHbIE OT3bIBbl OT TaKUX 3a-
Ka34yukoB, Kak 000 "HOraHckHedTe-
rasreodousunka" v ap.

Hawa KomnaHusa gBnsfeTcs TaKxe
NnocTaBLWMKOM reodunsnyeckoro o6o-
pyaoBaHWS AN MHOTUX KPYMHbIX Op-
raHusauumn, paboTtawuwmnx B chepe
reosloro-TEXHONOMMYECKUX UCCNeno-
BaHUM, Takux Kak 000 "lMeTpoBaw-
3ep", 000 "TeoTanm", HePpTAHASA KOM-
naHua "leonnact" U MHOrKe apyrue.

000 "MHbOPMaLMOHHBIA MOHWTO-
PUHI CTPOUTENBCTBA CKBaXMWH" CO-
TPYAHWYAET C reoNorM4eckum oa-
KynbTeToMm CapaTOBCKOro rocyfapcr-
BEHHOrO yHMBepcuTeTa MMeHn Yep-
HblweBckoro (CrY), npeaoctaBndas
BbINMYCKHMKAM BO3MOMXHOCTb MPONTU




B ctpouTenbCTBO CKBaXWH

Puc. 1. latyuk ypoBHs GypoBOro
pacTBopa

Puc. 2. Alatuuk nnoTHocTn BP Ha Bxoae ¢ ucnonb3oBaHnemM paganoakTMBHOIO
MCTOYHMKA MaNio MUHTeHcuBHOCcTU Na22

Puc. 3. JaTuuk nnotHoctn BP
Ha BbIXO4E C UCMOJ/Ib30BaHUEM
PaAVo0aKTUBHOIO UCTOYHMKA MaJliou
nHTteHcmBHocTtu Na22

NPOM3BOACTBEHHYIO MPaKTUKY C nep-
CMNEKTMBOMW Mnocneaytolero TpyaoycT-
ponctBa. B nnaHax panbHenwero pas-
BUTKS coTpyaHuyectBa 000 "MMCC" ¢
Kadenpon reodusmMKn - coBMecTHas
pa3paboTKa AaT4yMKa MO KOHTPOJO 3a
coflepKaHMUEM XNop-uoHa B 6ypoBOM
pacTBope ANs onpeaeneHns MOHHOTo
o6bMeHa 6ypoBOro pacrtsopa v npw-
POAHbIX BOA.

B Hawewn opraHnsaumnun paspaboT-
Ka W M3roToBfieHWE JaTYMKOB U
o6opynoBaHWs, MOArOTOBKa Kafa-
pOB, KOMMJEKTaLunsa CTaHLUWi, MeTo-
anyeckoe obecnevyeHune - Bce Haxo-
ANTCS B OAHUX PyKax U O4eHb GbICT-
pO peannsyetcs C y4eTOM BO3MOX-
HOFO U3MEHEHUSs 06BHEMOB W/IN He-
06X0OAMMOCTU peleHns HecTaH-
JapTHOW 3aja4yu, NoCTaBAEHHON 3a-
Ka34nKOM.

B cnyx6e 'TU MHOrnx reopunsunye-
CKMX OpraHu3auunim npm ncnoab3oBa-

Puc. 4. UugukaTop noToka Ha Bbixoae

HMM NpuBGOPOB AN U3MEpPEeHUs
ypOBHSA 6ypOBOro pacTtBopa B €MKO-
cTSX npeo6najatoT AaTyMKKM nonnas-
KOBOro TMMa (Pe3ncTopHble, repKo-
HOoBble, paboTatluMe Ha OCHOBe
npuHuuna addekrta Xonna). OHU yxKe
[aBHO TEXHWYECKM U MOPaNbHO ycTa-
penu. NMpaKTMKa NPUMEHEHUS YNbT-
pa3BYKOBbIX 4aTYMKOB NOKasana Mux
60NblY0 3aBUCUMOCTb OT Mcnape-
HWUW NPOMbBIBOYHOW XWAKOCTHU, OCO-
O0eHHO B 3UMHee Bpemda roga. Mol
npeanaraem MHoe peleHne 3agayu
KOHTPONS ypoBHA 6YypOBOro pacTBo-
pa. NMpuMeHeHWe MHHOBALMOHHBIX
TEXHONOIMMM NO3BONUIO CMOAENNPO-
BaTb KOHCTPYKLMIO AaTyuKa, pabo-
Talowero 6e3 KakKuUx-NMb6o MexaHu-
YECKUX nepeMeleHnn, npuHuun
LEeNCTBMA KOTOPOro OCHOBaH Ha
npeo6pa3oBaHUU 3NEKTPUYECKOM
€MKOCTU YYBCTBUTENbHOIO 3fieMeH-
Ta, MW3MeHswWwencs nNponopumo-

Puc. 5. JaTtunk nonoxeHusa nedenku

HaNbHO YPOBHIO M3MEPSAEMON XKWA-
KOCTH.

Tak KaK B pasHbiXx OpraHusaumax
NPUMEHAIOTCA pas3jiMyHble CUCTEMbI
c6opa, Haw npubop npeaocTaBnseT
BO3MOXHOCTb CHUMaTb BbIXOJHOM
CUrHan ¢ gaTynka B npegenax 0-10 B
n 4-20 MA 0QHOBPEMEHHO, 4TO NO3-
BO/NSIET UCMONb30BaTb ero ¢ nt6ou
CUCTEMOW peructpaumvm n céopa MH-
dopmaLmn 6e3 JONOSHUTENbHbIX NPU-
cnocobneHun n yctponcte. K gocto-
MHCTBAM 3TOr0 pPeLWEeHUs MOXHO OT-
HECTWU NpaKTUYecKu N6ov ananasoH
U3MEepPEeHUI, BbICOKYID AMCKPETHOCTb,
a HebOoNblUOW BEC U raGapuTbl yCTPOK-
cTBa o6neryawT AOCTaBKY €ro Ha
06BbEKT M caM MoHTax. OTcyTcTBME
TPYWMXCHA 3NEMEHTOB MOBAMANO Ha
[ONTOBEYHOCTb paboTbl NpUGOPOB,

)
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}}} CTPONTENbCTBO CKBaXMWH

Puc. 6. latunk Temnepartypbi
GypoBoro pacTeopa

Puc. 7. JlaTyuk X040B Hacoca
1 06opPOTOB poTopa

Puc. 7. JaTuuk Beca

NPOXOAMBLLMX UCMbITAHUSA B YCIOBUAX
KpanHero Cesepa.

M3 HOBOro 060pyaoBaHUs MOXEM
pekoMeHaoBaTb AAaTYMK MJIOTHOCTH
BP Ha Bxoge ¢ nMcnosb3oBaHUEM pa-

Puc. 8. laTunk MoMeHTa Ha poTope

AMOAKTUBHOIO UCTOYHMKA MaNoMn WH-
TeHcuBHoOCTH Na22 .

CraHpapTHbIM KoMmnneke 'TU, npea-
naraembin 000 "MHOOPMALMOHHBIN
MOHMWTOPUHI CTPOUTENbCTBA CKBa-

XUH", cbopMUpPOBaH B COOTBETCTBUMU
¢ P[] 153-39.0-069-01 «TexHMn4ecKasa
MHCTPYKLMA NO MPOBEJEHUIO reoso-
ro-TEXHONOMMYECKNX MCCNefOoBaHUM
HEedTAHbIX U Ta30BbIX CKBaXMWH».

Hamu nonyyeH ceptudukat coot-
BETCTBUA M3rOTOBMSEMbIX CTaHLMM
reosoro-TeXHON0rM4ecKnx uccneno-
BaHUM (ctaHuun I'TU) TpeboBaHMAM
ctaHpgapta CT EAIFO 051-01 "Teodwu-
3MyecKas annapartypa u o6opyaoBa-
Hue. KoMMNbloTEPU3UPOBAHHbIE CTaH-
UMW TFEe0NOoro-TEXHONOrMYEeCKUX UC-
cnegoBaHun. lapameTpbl, XapakTe-
PUCTUKHK, TpeboBaHnsA. MeToabl KOH-
Tponsa u ucnbitaHnn" NeCCIM 01.1.1-
165 o1 10 mapTta 2009 roga, a Takxe
ceptudunkar COOTBETCTBUA
NeCAC.TM.CMK.00219-09 Cuctema
MeHeaXmeHTa KavecTtBa ISO
(9001:2000).

B HacTosuee Bpema 000 "UHop-
MaUWOHHbIA MOHWUTOPWUHI CTPOUTENb-
CTBa CKBaXWH" Monogas, 6bICTpo
pa3BuBaloLWancad KOMMaHWsA, UMelo-
was npoM3BOACTBEHHYIO 6asy, YHMU-
KaflbHbl OMbIT U TEXHONOTMKU MPOU3-
BOACTBa 060pyAoBaHUs And NPOMbIC-
JI0BOM re0dpU3nKHK, onblT paboT B pas-
NNYHBbIX reorpadunyecKkux 30Hax Ha
Tepputopun Poccuu - ot MoBOMKbS A0
3anonapbs.

Mbl OTKPbITbI ANS COTPYAHMUYECTBA U
6yaeM pagbl pa3dpaboTatb M co3haTb
Heob6xo4Mmoe HeTunoBoe o6opyaoBa-
HWe, noaxogsuwee nof TpeboBaHuSA
3aKa34uKa.

Paboyee mecTo

Puc. 9. YctpoiicTeo c6opa u o6paboTtku (YCO)
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OCO0EHHOCTH HHBEPTHO-3IMY/IbCHOHHBIX
OYpPOBBIX PACTBOPOB IIPHU OYPEHHH MOJIOTHX

H TOPHU3OHTA/IbHBIX CKBAKHH

Ha MecropoxaeHuax 000 "Iykomn-Ilepmp"

10.B. dedenos,

A.B. Kapaces,

U.JN. Hekpacoea,

A.M. HauenuHckas

/000 "MepmHUMNHedTL"/

HacToslwee BpemMs 6GONbLOWN

06beM paboT Mo CTPOUTENLCT-

BY CKBaXWH Ha MecTopoxie-
Huax MNepmckoro MNpruKkambs Beaetcs B
NPUPOAOOXPaAHHbIX 30HaX U 30Hax NpPo-
MbILIEHHOrO 3anaca KalWiHbIX CO-
nen. Ha aTux MecTopOXKaEHUAX B CBS-
31 C yBenuyeHnem obbemMa OypeHus
CKBaKMH C 60/IbLLUMM MPOIOXKEHUEM U
CNOXHbIM NpoduUIeEM pelleHne Bonpo-
ca Bblbopa onNTUManbHOW peLenTypbl
6ypoBOro pacTBopa fIBAseTcs gocTa-
TOYHO aKTyaNbHbIM.

BONbWHWHCTBO  FOPU3OHTaNbHbIX
CKBaXXWH CO CBEpXAanbHUM OTKIOHE-
HMEM OT BEpTUKanu NpobypeHo C UC-
nonb3oBaHneM O6ypOBbIX PacTBOPOB
Ha yrneBogopoaHoM ocHoBe. Tvun yKa-
3aHHbIX pacTBOPOB Ana 6ypeHus
CW/IbHO MCKPUBNEHHbIX CKBAXWH Bbl-
6upaeTcs UCXoas M3 HEOBXOLMMOCTH
peleHns OCHOBHOW NpobsieMbl, CBS-
3aHHOM C nepejayen Harpy3Ku Ha go-
N10TO, MOCKO/bKY peannsauuns Harpys-
KW Ha 3aboi nytem nepegayvm cobCeT-
BEHHOro Beca OGypWIbHOW KOMOHHbI
(BK) Ha ponoto npu 60MbLIKMX 3EHUT-
HbIX yrnax M 60MblIKMX NMPONOKEHUAX

orpaHuyeHa BeNIMYMHOW conpoTuBNe-
HWUI, BO3HWKAWOLWMX MPU ABUKEHWUK
BK B cTBO/MIE CKBaXXMHbI, U 3aBUCUT OT
3€HUTHOTO yrna u KoadduuneHTa Tpe-
HUA (KTp) B nape "mopopa-metann"
[1]. Hanbonee [OCTYNMHbLIM METOLOM
peweHna 3Ton npobremMbl sSBASETCH
CHUXEHWe cui TpeHuns B nape "nopo-
da-meTann" 3a cyeT peryaMpoBaHus
TPMBOTEXHUYECKUX CBOMCTB BYPOBOIro
pactBopa. B 6onbuwen mepe Takumu
cBOWCTBamu obnajatoT 6ypoBble pac-
TBOPbl Ha YrneBOAOPOAHOW OCHOBE
(PHO, N3P).

B 10 e Bpemsi 6ypoBon pacTBOp
ans 6ypeHus CKBaXXMH B OC/IOXKHEH-
HbIX YC/0BUSIX, 0COBEHHO NpK NPOBOA-
Ke CTBOSIa MO HEYCTOMUYMBbLIM OT/I0XKE-
HUSM € 6ONbLUMMW 3EHUTHBLIMM YTrIamu,
LO/KeH o6nagaTb ONTUManbHbIMKU
CTPYKTYPHO-PEOSOTMYECKMMU XapaK-
TepuUcTukamm ans obecrneyeHuns BblHO-
ca Y yaepaHus Wwnama, CHUXKEHUS ru-
ApaBAMYECKUX COMPOTUBNEHUN MNpuU
NPOMbIBKE, BBICOKMMU UHTMOBUpPYLOLLE-
rmapodobumsnpyloLMMM CBOMUCTBaAMMU
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NSt COXPaHEHUS YCTOMYMBOCTU MIMHUC-
TbIX MOPOA.

HnsKkasa adpHEKTUBHOCTb MHOTMX pas-
paboTaHHbIX GYypOBbIX PaAcTBOPOB Ha
yr1eBoJOPOAHON OCHOBE ANA GypeHus
CWIbHO UCKPUBJ/IEHHbIX CKBaXWH 06YyC-
NIOBNIEHA UX NpefenbHO BbICOKMMKU pe-
0JIOTMYECKUMU XapaKTepUCTUKaMK (M U
T) NPU BbICOKMX CKOPOCTSAX cABMUra w
HU3KMMW PEOSIOTMYECKUMU XapaKTepu-
CTUKaMM MPU HU3KMX CKOPOCTSX caBMra
(Mpo4YHOCTb rens), 4to obycnoBnMBaeT
BO3HWKHOBEHMWE GONbWKUX AOMOHM-
TeNbHbIX TMAPaBAMYECKMUX CONPOTHUBIE-
HWW NpPU NPOMbIBKE, HO He obecneyu-
BaeT HeO6XOAMMOWN yaepKuBatowen
CNOCOBGHOCTH.

PerynuposaHue csoncts PYO, WH-
BEPTHO-3MY/IbCMOHHbLIX ~ PacTBOPOB
(M3P) mocTturaetcs 3a c4yeT crneymanb-
HbIX peareHToB pas3jiM4yHoOro GyHKLUMO-
HaNbHOIr0 Ha3HAYeHUs: 3IMYNbraTopoB,
cTabunmnsatopos, rmapodobr3aTopos,
NOHU3UTENEN GuUnbTpaLnmK, perynaTo-
poB peosiorMn. MHOrOKOMMNOHEHTHOCTb
N3P 06bsACHAETCH TEM, YTO BONbLINHCT-
BO peareHToB, NpeaHasHa4YeHHbIX Ans
dopMHUpOBaAHUSA YCTOMYMBOW TMAPO-
do6HOM 3amynbcuKn TMMNa "Boda B Mac-
ne'", He o6nagaeT KOMMIEKCOM HEOOXO0-
AWMbIX Ka4yecTB, T.e. NOAWDYHKLMO-
HanbHOCTbIO. B pesynbraTte cHuxKaeTcs
TEXHONOMMYHOCTb NpurotoBneHus N3P,
YCNOXHSETCS COCTaB U ynpaBieHue mx
CBOMCTBaMMU.

Haun6onee npocTbiIMK MO KOMMOHEHT-
HOMy cocTaBy aBnstoTca NP Ha ocHo-
Be HedTU U AU3TOMAMBA, NOCKOJbKY B
3TUX cUCTeMax cTabunmnsatopamun wu
IMynbratopamMmu 3MynbCHUIR ABASIOTCSH
NPenMyLLecTBEHHO apoMaTU4eckue
COefIMHEHUS, cofepKalimecs B 3TUX
npoayKktax (CMosibl, acdanbTeHbl), u
CEpPHUCTbIe CoeanHeHUs. Ho aTu e co-
eANHEHNS ONpPeaenstoT U BbICOKYIO TOK-
CMYHOCTb PacTBOPOB Ha yrneBOAOPOA-
HOM OCHOBE.

B HacTosiulee Bpemsa paspaboTKa
3KONOMMYECKM ManoonacHbix Moandu-
Kauun UIP mpet B HECKONbKUX Ha-
npaBfeHnax, U B Ka4eCTBEe OCHOBbI UH-
BEPTHbIX 3MYNbCWUIA MCMONb3YIOT OYU-
LWEeHHble U MeHee TOKCU4YHble MUHe-
panbHble Macna C COAepXKaHWeM apo-
MaTUYEeCKUX YrNeBOAOPOLOB HUXKe
0,5%; BblaeneHHble U3 CMecH yrneBo-

Aopoaos otaenbHble dpakunn Cqn-Cqg
(NpenmMylwecTBeHHO NapaduHo-HadTe-
HOBbl€), NMOABEPIKEHHbIE OMOAECTPYK-
LMK; NPOAYKTbl Ha OCHOBE Macen pac-
TUTENbHOrO, XMBOTHOIO M CUHTETUYEC-
KOro MPOWCXOXKAEHUS.

B MHCTUTYTE NpoBefeHbl uccnegoBa-
HUA NO pa3paboTKe HETOKCWUYHbIX Oy-
POBbIX PAaCTBOPOB Ha HEBOAHOW OCHO-
Be ANnd 6ypeHUs CKBaXMH C 6ONbLIMM
NPOJIOKEHUEM.

B KkadectBe oneodunbHoOM Gasbl
3MYNbCUOHHbLIX PacTBOPOB MpPeaIoKe-
Hbl HUBKOBSI3KME MWHEpPanbHble (MHAY-
cTpUanbHble) Macna, TPpUrAnLEepPUAab
BbICWMX MMPHbIX KWUCAOT (CNOXHbIE
3dupbl pacTUTENbHbIX Macen), a Takxe
CUHTETUYECKME MKMAKOCTM M3 Knacca
nonvanbpaonedmHos. CoeanHeHUs
3TUX KnaccoB Ha 50-90% nmeloT MeHb-
LYt TOKCUYHOCTb B CpaBHEHUU ¢ 6a30-
BbIMWM CUCTEMaAMW Ha OCHOBE AM3TOM-
NIMBa, ABNAIOTCA 3KONOrMYeckn 6onee
6e30MacHbIMM MO TaKUM KPUTEPUAM,
KaK TOKCMYeCcKoe BO3AENCTBME Ha KO-
CUCTEMbI, CNOCOBHOCTb K 6MO- U dOTO-
XMMUYECKOWN aerpagaumun B NpupogHom
cpefe Ao 6e3onacHblX NPOAYKTOB, Mo-
KasaTenn npomMcaHuTapuu M noxKapo-
6e30MnacHoOCTH.

OTcyTcTBME "MPUPOAHbLIX" 3MyNbraTo-
poOB M CTAabMAN3aTOPOB 3IMYNbCUI MpU
MCMONb30BaHWN MaNOTOKCHUYHbIX He-
apoMaTU4yeCcKMX YyrneBogopoaoB B Ka-
yecTBe AMcnepcuoHHomn cpeabl MAP no-
TpeboBano NOMCKa HeCTaHAapPTHbIX Me-
TOAOB peleHns npobnemMbl cTabunmsa-
LMW MHBEPTHbLIX AMYNbCUN.

PaspaboTaH KOMMNEKCHbIN peareHT
IMYyNbrupylowe-ctabunansnpytowero
nevicteus (PKA) v MHBEPTHO-3IMYNbCU-
OHHbIM 6YPOBOKW pPacTBOp Ha €ro OCHo-
BE, XapaKTepu3yloLWnincs peonormyec-
KUMMW, TAKCOTPOMHbIMU, NCEBAOMNNACTU-
YECKMMU U GUNbTPaLMOHHBIMU CBOWCT-
BamMu, Heob6XoAuMMbIMKU AN GypeHus
NOIOrMX M CYGropm30HTaNbHbIX CKBa-
YWH M BCKPbITUSA NPOAYKTUBHbIX Niac-
ToB [2]. B coctaB PK/ BX0ASaT NpoayKT
nepepaboTKK TanNo0BOro Macna Ha oc-
HOBE BbICLUMX XMPHbIX KUCMOT, Kanue-
BbIV WenoyHon peareHt, NMMK, mano-
TOKCHUYHbIA YrneBOAOPOAHbIM pPacTBO-
puTenb.

MexaHna3Mm cTabunusaunmn amynbcum
3aKno4yaeTcd B ob6pa3oBaHuM Ha no-

BEpXHOCTM pasgena a3 OpueHTUpo-
BaHHOW B NPOCTPaHCTBE r’MApOdPUILHO-
0oneoPUNbHOM  CTPYKTYPUPOBAHHOWM
NAEHKU B pe3ynbTate B3auMo4eNCcTBUSA
PK/[ c copepxawumucs BO BHYTpEH-
Hel BOAHOM da3e KaTMoHaMu Luenoy-
HbIX U LLEN0YHO3EMESbHbIX METASNOB.

MpoayKTbl nepepaboTKK TanloBOro
Macna Ha OCHOBE BbICLIMX MUPHbIX
KWUCNIOT, KOTOpblE MO CBOEMY COCTaBy
OTHOCATCH K KapbOHOBbLIM KKCOTaM
anndaTnyeckoro psga ¢ AJIMHOM Lenu
B ocHoBHOM C,5-C47, B peaxuun co
LLEeNOYHbIM peareHToM, NpeacTaBieH-
HbIM TMAPOKCMAOM Kanus, o6pasyioT
KanumeBoe Mbl10, KOTOpOe BCieACcTBUE
CBOEro XWAKOro arperaTtHoro cocTos-
HUSI paBHOMEPHO pacnpegensercs B
cocTaBe pacTBopuTens, o6pasys Kof-
nouaHbin pacteop MNAB, o6ecnednBato-
MM HU3KOE 3HAYEHME MOBEPXHOCTHO-
r0 HaTSKEHMA Ha rpaHuLe C BOAHOM
$a3om 1 cnocobHbIM 06pa30BbIBATL Ha
MeXda3HON MOBEPXHOCTU MPOYHbIE
3alUTHbIE MNEHKM.

Pearent MNMMK npu B3aMmMoaencTemu
C BOAOW 4acTM4YHO o6pas3yeT Manopac-
TBOPMMbIW B BOAE FMAPOresb, KOTOPbIN
KOHLLEHTPUpPYEeTCHS Ha MNOBEPXHOCTH
pasgena ¢as, BbINOMHAS POSib CTPYKTY-
poo6pasoBatens.

B KayecTBe peareHTa, yBenu4mBato-
wero  3HavyeHus PeonorMyecKmnx
CBOWCTB WHBEPTHbLIX 3MY/IbCUK MpH
HWU3KMX CKOPOCTSAX CABWIa, a TaKKe Be-
INYUHY Ha4vyaNbHOM MPOYHOCTU reng,
HEeoOX0ANMbIX AN Ka4eCTBEHHOW O4M-
CTKM CTBOMI@ MOAOrMX U CYyGropu3oH-
TaNbHbIX CKBAXWH, B CUCTEMY AOMONHU-
TeNbHO BBOAMTCA BbICLWAs XUPHas He-
npegenbHas Kucnota LMC-KOHUrypa-
LMK, K Npumepy, onenmHoBas. MNockonb-
Ky yKa3aHHas Kucnota BBOAWUTCA Ha
cTagvu 3aBeplieHns GopMUpPoOBaHUS U
cTabunnaaumm MHBEPTHOM 3MYIbCUU U
He yyacTByeT B peaKuusix, npoTeKato-
LWMX Ha MNOBepxHOCTU pasgena o¢as,
OHa paBHOMEpPHO pacnpegensierca B
01e0dUNBLHON AUCNEPCUOHHON cpeje
pacTBopa 1 o6pasyeT ceTyaTylo CTPyK-
TYPY U3 AJIMHHBIX YIEBOAOPOAHBIX Le-
no4YeK, CoeaAnHEHHbIX MEeXay CO60MN XU-
MWYECKUMU WU KOOPAMHALMOHHbIMMU
CBA3SMM.

C 1cnonb30BaHMEM KOMMAEKCHOIO
peareHta 3aMynbrupytowe-cTabunnsm-

[HFTH] = Ne10/2009




B ctpouTenbCTBO CKBaXWH

pYylOLLErO JENCTBUS MONMYyHEHbI AMY/IbCUM C COAEPIKAHUEM -
opodunbHon aucnepcHon ¢asbl 40-70%. MapodmnbHaa
aucnepcHas das3a MOXeT ObiTb npeactaBfieHa BOAHbIMU
pacTBOpaMM CONEN LLENOYHbIX U LLENOYHO3EMENbHbIX MeTan-
JIOB pPa3/IM4HON KOHLEHTpaLWK, N1acToBon BOAOW, 6e3ru-
HUCTbIMKM GYpPOBbLIMM pPacTBOpPaMu Ha OCHOBE MojMcaxapu-
[oB. B 3aBUCMMOCTU OT COOTHOLIEHUSA MACSSHOW U BOAHOM
da3 M KOHUEHTpauuMu KomnoHeHToB B PK/l MHBEpTHble
3MYNbCHUM XapaKTePU3YIOTCS CieaytoWwuMm NoKasaTensimu:

[1oTHOCTB, KI/M? 900-1510
lNokazaTtenb puabtpauymu (no AHM), cm?

npu t=20 °C 0-2
npu t=80 °C 2-5
lnactnyeckas BA3KocCTs, (1) mlla ¢ 25-120
lpoyHocTb rensd, pyHT/100 pyT? 4-20/5-26
[AunHamudeckoe HanpsixeHne casura, (t) alla 50-460

He meHee 150
10000-40000

9neKTpocTabusibHOCTh, (3) B
BHCC, mlla-c

MccnegoBaHue cTabunbHOCTUM PacTBOPOB (METOA LIEHT-
pudyrupoBaHns) CBMAETENLCTBYET O TOM, YTO MHBEPTHbIE
3My/NbCKU, NONYYeHHble Ha ocHoBe PK/, nocne ueHTpuody-
rMpoBaHWS OCTaloTCA arperatMBHO M CeAMMEHTALMOHHO
YCTOMYMBBLIMU, 3NEKTPOCTAbUNbHLIMKU U COXPaHSAOT CBOU
MCXO[Hble PEeOoNiorMYecKkMe napameTpbl. BbiaepxuBaHue
TEPPUTEHHbIX NOPOA4 KbIHOBCKUX OTNOXEHUN B cpeae MIP
Ha ocHoBe PK/l nmoka3ano WMHEPTHOCTb MWH MO OTHOLlIe-
HWIO K AaHHbIM pacTBOpaM M COXPaHHOCTb 06pa3L0B Kep-
Ha B Te4YeHune Bcero nepuoga HabnwoaeHnn (1 mecsau). Kpo-
Me Toro, noAaTBepaeHa yctonunsocTtb N3P K 3arpsasHsato-
WeMy AeNCTBUIO TaKUX KOMMOHEHTOB, KaK MMnHa, LEMEHT 1
nnacToBble BOAbl.

[Mpu pa3paboTke nporpaMMbl paboT No 6ypoBbIM pacTBO-
paM ANs KOHKPETHOW CKBaXWHbl OMpefensitoTcs XxapakTre-
PUCTUKU PEONIOTMYECKOr0 MOBEAEHUS WMHBEPTHbLIX 3IMY/b-
CUI B KONbLEBOM NPOCTPaAHCTBE, PpacCYMTbiBalOTCS NoTepwm
naBfeHns n KoapdpuumeHT BbiHOCa wWnama. o atum pe-
3ynbTataM MNPOBOAWUTCSH KOPPEKTMPOBKA KOMMOHEHTHOro
cocTtaBa V3P anga obecnevyeHuns onTUMalbHbIX peosiormyec-
KWX XapaKTepPUCTUK.

N3P npowen caHUTapHO-r’MrMeHUYECKY0 3KCNepTmay, no-
fly4eHbl MaTeHTbl Ha PacTBOpP M CNocob ero yTuamaauuu,
pa3paboTaH 1 yTBepxaeH B PocTexHaasope "PernameHT no
TEXHONOrMKU NPUrOTOBNEHUA U MPUMEHEHUS WMHBEPTHO-
3MYNbCUOHHOIO 6ypoBOro pacrteopa”.

locne ycnewHoro OnbITHO-MPOMbLIC/IOBOIO MCMbITAHUSA
pactBopa B 2007 roay npu 6ypeHnn 6GOKOBOro CTBOMa Ha
Kyp6aToBCKOM MECTOPOXAEHUN (HOMUHANbHbIK CTBOJ
CKBaXWHbl B UHTepBasne 6ypeHns Ha MIP, BbiIHOC KepHa 97-
100%, otcytcTBMe npobnem npu CMO, yaoBneTBopuTeb-
HOe KayecTBO LemeHTupoBaHusa) B 2008 roagy Havanacb
CcTaaus NpoMmbIWNeHHOro BHeapeHua UIAP npu ctpouTenb-
CTBE CKBaXMWH CO CMOXHbIM Npoduiem.

B 2009 r. ¢ ncnonb3oBaHnem N3P 3aBepluaeTcs CTPOU-
TENbCTBO LWECTOM CKBaXKMUHbl C FOPU30HTaIbHbIM OKOHYaHM-
eM (4 akcnnyaTauMOHHbIE CKBaXXMHbl U 2 GOKOBbLIX CTBOA).
[ns pEKOHCTPYKLUMU CKBAXKUH BypeHneM 60KOBbIX CTBOSIOB
JaHHbIM TN pacTBopa O6bll M3HAYANbHO 3aNlOXKEH B NpPO-
E€KTHO-CMETHYI0 AOKYMEHTaLMI0 UCXOAA M3 re0Noro-TexHM-
yecKnx ocobeHHocTen 6ypeHus. OTANYUTENbHON OCOBGEH-
HOCTbIO Npodunsa AaHHbIX GOKOBbLIX CTBONOB ABASOTCH
60/blUNE 3EHUTHbIE YIbl B HEYCTOMYMUBbIX TEPPUTEHHbIX OT-
NOXEHUAX, @ UMEHHO B OT/IOXKEHUAX TYSIbCKOro, 606PUKOB-
CKOro v pajaeBCKOro ropu3oHToB (cBbiwe 80°). NpoBeaeH-
HbI @aHaNN3 CTPOUTENBbCTBA CKBAXXWH Ha 6aM3nexalimx me-
CTOPOXKAEHMAX MOKasan, 4To Mpu NPOBOLKE CKBAXMWH C
NPOMbIBKOW ManorfiMHUCTbIMU U GE3IMNUHUCTBIMKU GYPOBbI-
MW pacTBOpaMM, B KOTOPbIX 3EHUTHbIN Yyron CTBOJIa CKBa-
WHbl B TEPPUIrEeHHbIX OTNOXEHUAX npeBbiwaeT 70°, Ha-
6ntoaanncb OCNOXHEHUS, CBSA3aHHble C HEYCTOMYMBOCTbIO
ctBona. C uenbio CHUXEeHNS BEPOATHOCTU BOSHUKHOBEHUS
OCNOXHEHWUN U aBapui B npouecce 6ypeHns B MHTepBasne
OYpPEHUS TEPPUTEHHBIX OTNOXEHUI U BCKPbLITUS NPOAYKTUB-
HOro naacTa 6bI10 NPeayCMOTPEHO Ucnonb3oBaHue NIAP.

Ha aKkcnnyaTauMOHHbIX CKBaXKMHaX AaHHbIM pacTBOpP MUC-
nonb3oBancs Ang NMKBUAALUU aBapPUNHbIX CUTyaLIMN, CBS-
3aHHbIX C HApyLlEHWEM YCTOMYMBOCTU TEPPUTEHHBIX NOPOA,
4TO 6bI10 06YCNOBNEHO HEKAYEeCTBEHHOM YCTAaHOBKOMW Le-
MEHTHbIX MOCTOB B MHTEpPBae BEPENCKUX OTNIOKEHUN, BO3-
HUKHOBEHMEM MPOW3BOACTBEHHbLIX Npob6aeM y 6ypoBOro
noapsiaynKa (octaBieHME MHCTPyMeHTa Ha 3aboe) U, Kak
cnefcTeBue, yBennM4eHneM BpeMEHU CTPOUTENbCTBA B ABa U
6onee pasa. B yactHoCcTH, Ha OAHON N3 CKBaXXWH C UCMOJIb-
30BaHWEM BbICOKOMHIMOMPOBAHHOIO MaNoranHMUCTOro 6y-
pPOBOro pacTBopa Ha 6ypeHune nHtepBana 1680-1804 m 6bl-
N0 3atpayeHo 40 gHew, BKIOYaAsA NUMKBUAALMIO OCNOXKHE-
HuW. MNocne 6e3pe3ynbTaTHbIX MOMNbITOK AanbHeNnwero 6ype-

>

TexHONorn4yeckme AaHHble No CKBaXUHaM ¢ ncnosb3osaHnem U3P

ckB. 1 CKB. 2 CcKkB. 3 ckB.1 CKB. 2
MakcumarnbHbI 3€HUTHbIA Yros 90 83,4 83 93 84,7
WUHTepBan GypeHusi, m 1870-2137, 1656-2080 1709-1980 1320-1711 1330-1709

5 (267,5 m) (423,9 m) (271 m) (391 m) (379 m)
Bpems GypeHus uHTepsana, CyT. 50 11 15 21 17
MexaHu4yeckass CKOPOCTb GypeHus, M/4 1,37-4,37 3,16-4,39 1,79-3,2 0,3-2,9 2,64
OCHOBHbIe TEXHOJIOrMYecKMe napamMeTpbl pacTeopa:
MnacTnyeckas BA3KOCTb, MlMa*c 62,5-118 55-81 74-85 64-90 46-94
AnHamMmuyeckoe HanpsxeHue casura, glla 104-225,9 81,6-153,6 100,8-168 53-268,8 101-264
Mokazarenb dunsTpaumm no AHU, cm?® 0,2-1 0,4-2,5 1-2,5 0 0-2,8
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HMS 6bI10 MPUHATO pelleHne o 3abypu-
BaHMM HOBOrO CTBO/MA M Mepexoae Ha
N3OP, B pe3ynbrate 3a 11 gHew Gbin
npobypeH nHTepBan 1656-2080 m w
CKBaXKMHa ycnelwHo JoBefeHa Ao npo-
E€KTHOW rNyOuHbI.

N3P ob6ecneynn Heo6XOAUMYIO WH-
rMGMPYIOLLYIO, BbIHOCHYIO U yaEepK1Ba-
fOlLYl0 CMOCOGHOCTbL pacTBopa M, Kak
cneacTBue, AOBEAEHME CKBaMWH [0
MPOEKTHOMN rNYy6UHbI.

Bce cKBa)MHbl C MCMNONb30BaHWEM
N3P npobypeHbl 40 MPOEKTHOM rNy6u-
Hbl 6€3 0CNOXHEeHUK. OCHOBHbIE TEXHO-
NIOrMYeCcKMe AaHHble Mo NPOB6YpPEHHbIM
CKBaXMHaM npeacraBfeHbl B Tabn. 1.
Mo pesynbtatamM O6ypeHUs CKBaXWH
MOYHO BbIAENUTb CneayloLlne npenmy-
uecrta nucnonbsyemoro N3P: ctabunb-
HOCTb M BO3MOXHOCTb OMEpPaTUBHOI0
perynMpoBaHuns CBOMCTB pacTBopa BO
BpeMs 6ypeHus; OTCyTCTBME NPobNem ¢
YCTOMYMBOCTbIO CTBOM@ CKBaXKWHbI;
NMOJSHbIX BbIHOC BbIGYPEHHOrO LWNama;
OTCyTCTBME NPOGAEM MPU CNYCKOMOAbL-
€MHbIX onepauunsx M NpoBeaeHnn Ka-
poTaXKHbIX paboT.

Heo6Xx04MMO OTMETUTb BbICOKYIO CTa-
6unbHOCTb N3P BO BpeMeHU, 4To No3-
BONISIET COXPaHATb Y NepPeBO3nUTb 40PO-
roCTOSILMIA pacTBOp A8 UCNONb30Ba-
HUS Ha APYrMX CKBaxMHax. B yacTHoc-
M, Npu OGypeHun nepBoro GOKOBOro
cTBONla 6YpOBOV NOAPAAYMK COXPaHWU
pacTBOp ¥ UCMOAb30Ban ero npu Gype-
HWUU cneaytoller CKBaXWHbl (M3 46 m3
3aroToB/ieHHOro pacrteopa 31 m® co-
cTtaBun otTpaboTaHHbii N3AP). Mpwu cTpo-
UTENbCTBE IJKCMJlyaTaUMOHHbIX CKBa-
UH 65 m® oTpaboTaHHoro MIP nepe-
BE3€EHO C O[JHOM CKBaXKMHbI Ha ApYryto,
4YTO MO3BOSINIO COKPATUTb OGBEM 3aro-
TOBJIEHHOrO pacTtBopa Ha 50%. llo-
BTOPHOE WCMNO/Nb30BaHME OTpaboTaH-
Horo N3P Ha nocneayoumx CKBaXKnMHax
06YyC/N0BNIMBAET HE TOMbKO TEXHOMOMU-
YECKYI0, HO M 3KOHOMMYECKYIO Lieneco-
06pa3HOCTb BHEAPEHUS 3TOro PacTBo-

JinTtepatypa

pa Ha CKBaXMHax CO CMOXKHbIM Npodu-
nem. B 6onblien cTeneHn aKoHOMMUYec-
Kas MNpuBAEKaTeNbHOCTb MPUMEHEHUS
noporocrtoswmx N3P 6yaeT Bo3pacTtaTb
B C/lydae pelleHus Bompoca yTuausa-
LMK 3TMX PacTBOPOB C MOcCneayowmnm
BO3BpallEHUEM B TEXHOJIOTMYECKUI
LMK Yr1eBoaOpOAHOM cocTaBasowen
6ypoBOro pacreopa.

Ana o6ecnevyeHuUss 3aMKHYTOro
uUuKna ucnonb3osaHna UIP paspa-
60TaHa TexHONOorMsa paspyweHus

N3P Ha 6noke ®CY ¢ BbiaeN€HUEM U
nocneaywuen ytunMsaumen HeBoa-
HOM OCHOBbl (MUHEpPaNbHbIX, pacTu-
TENbHbIX MW CUHTETUYECKUX Macen).
970 MO3BOMNT 3HAYUTENbHO COKpa-
TUTb pacxofbl Ha NPUroToBAEHUE
MIAP U CHWM3UTb TpaHCMNOpPTHble pac-
X0fbl Ha BbIBO3 OTPabOTaHHbLIX Tex-
HONOTUYECKUX KUAKOCTEN.

1. NMpodunun HanpaBNEHHbIX CKBaXUH U KOMMOHOBKW HU3a OYPUNbHBIX KOJIOHH
/ A.l.KanuuuH, 6.A.Hukutun, K.M. Conoakuii u ap. - M.: Hegpa, 1995. - 303 c.
2. NateHTt PP 2336291. dMynbratop-cTrabunmMaaTop UHBEPTHbIX AMYJIbCU U
cnoco6 npurotoBneHusa USP Ha ero ocHoBe.
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0060CHOBaHHUE BBIOOPA THCIIEPCHOCTH

U COZIEP:KAHUA KOJIBbMATAHTA B OYPOBOM PaCTBOpE
IS ITIOBBIIMICHHSA KAY€CTBA BCKPBITHA ILUIACTA

B.U. AkoBeHkoO,

H.}10. Moiica,

M.M. OBCAHHUKOB
/OAQ "HIMO "BypeHue”,
r. KpacHogap/

KTyalbHOW 3ajayen npu cTpo-

UTENbCTBE CKBaXKMH ABNSeTCs

OXpaHeHWe MPOHULLAEMOCTH
nprM3abonHON 30Hbl MPOAYKTUBHbIX
nnacTtoB, 4YTO 3aBWCUT OT KayecTBa
NepBMYHOro BCKPbITUS nnacTta. B
OAO HIO "bypeHue" Ha OCHOBaHWK
35-neTHero NPOMU3BOACTBEHHOIO
onbiTa AOMNOAHUTENBHO GbINW BbINOA-
HeHbl MccnegoBaTeNlbCKUe, CTEHAO-
Bble paboTbl, HANpPaBfEHHbIE Ha OM-
pefgeneHve onTMMasnbHOM KOHLIEHT-
pauuMuM 1 OUCMEPCHOCTU TBEPAOW CO-
cTaBasowen 6ypoBoro pacrsopa M
NoIMMEPHOM OCHOBbI €ro dunbTpaTta.
Ka4yectBO BCKpbITMUA naacTta npu 6y-
peHun onpegensieTcs CTENEHbl Co-
XPaHEeHWs yCNnoBUIM NpUTOKa HedTH 13
nnacTa B CKBaXKMHy Yepes NnoparKeH-
HYlO TBEPAOMN U XuAKon dazamu 6y-
POBOro pacTtBopa Npu3abonHyto 30HY
nnacta (MN30).

OCHOBHbIMKM (daKTopamu, OKa3bl-
BaOWMMKN BAUSHME Ha MNpoOHMULae-
MOCTb nopoj Konnektopa B M3M1 npu
€ero BCKpbITUM BypeHueM, ABAstoTcs
penpeccusi, NPOAOIKUTENBHOCTb ee
[OEencTBMUS, cocTaB U CBOWCTBa Bypo-
BOro pactsopa. Penpeccus onpeae-
N9eT NPUHLMMMANBbHYIO BO3MOXHOCTb

BO34encTBUS GypoBOro pacTesopa Ha
nnact. OHa ABNgaeTcs NpUYMHOn Gop-
MWUPOBAHMS Y CTEHKMU CKBaXMHbI Ha-
PYKHON GUABTPALMOHHON KOPKKU M
30Hbl KONbMatauuu, Yepes KoTopble
XuaKkas dasza (bunbtpaT) oTPUNBLTPO-
BblBaeTcs B nnact. [loa aencreuem
penpeccuu MNpoucxoauT 3ajaBnuBa-
HWEe KOMMOHEeHTOB 6YpPOBOro pacTso-
pa B eCTeCTBEHHble WU NPUHYAW-
TeNbHO PacKpbITble TpewuHbl. Mepu-
Off BPEMEHU BCKPbITUS NPOLYKTUBHO-
ro uWHTepBana, T.e. NPOAOIKUTENb-
HOCTb AENCTBMSA penpeccuun Ha nnacr,
onpegenser pasMepbl 30H Mopaxe-
HWS NnacTa TBEPAOW M Xuaxkon dasza-
Mu 6ypoBoro pactsopa. U ecnu rny-
6MHa 30HblI Konbmatauuun, Gopmupy-
louencs B nepuog MrHOBEHHOM
dGunbTpaLmm ANnTeNbHOCTbIO 1-3 CeK,
COCTaBNSAET OT HECKONIbKMX MUNIUME-
TPOB A0 HECKOMIbKUX CaHTUMETPOB [1,
2 v ap.], To paamep 30Hbl MPOHUKHO-
BeHWA GunbTpata 3aBUCHUT OT CKOPO-
CTu noctynnexHusa dunstpata 6ypoBo-
ro pacTBopa B naact yepes chopmu-
pPOBaBLUYIOCA Ha CTEHKE CKBaXKWHbI
GUNbTPaLMOHHYIO KOPKY M 3aKo/ibMa-

»
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TUPOBAHHbIV MPUCTEHOYHbIW CION MOPO-
abl.

Pagnyc 30Hbl (Rjp) NPOHWKHOBEHUS
dunbTpata 6ypoBOro pactBopa onpeje-
naetcs no dopmyne [3]

Ry= RN(1+(2VT/ mxR,)), 1)

roe R, - pagvyc CKBaXKUHbl, M; Vq,, -
CKOpPOCTb @unbTpaLmn, M/c, onpeaens-
emMasi aKcrnepuMeHTanbHo; T - npogon-
UTENbHOCTb IEMCTBUS PEMPECCUM, C; M
- MOPUCTOCTb KOJIJIEKTOPA.

CkopocTb ¢unbTpauun Vy 3aBucuT
OT MPOMNYCKHOM CNOCOBGHOCTU KOPKK U
NPOHMLLAEMOCTU 30Hbl KOSibMaTtauuu,
onpeaensemMbix GpaKLMOHHbIM COCTa-
BOM W cBOMCTBamu TBepaomn dasbl 6y-
poBoro pactsopa. KavectBeHHble 6y-
poBble pacTBOpbl, o6ecnevynBalolme
MWHWMabHbIA pPaguyc 30Hbl MPOHUK-
HOBeHUA dunbTpata B naact, UMelT
CKOpoCcTb GunbTpaumnn nopsagka 10-
7 m/c.

Taknm 06pa3om, A1 NOBbIWEHUS Ka-
YyecTBa BCKPbITUS M1acToB HEO6X0ANMO
MCnosb3oBaTb TakMe GypoBble PacTBO-
pbl, KOTOPbIE B KOHKPETHbIX FTOPHO-Te0-
JIOFMYECKMX YCNIOBUSAX oBecneynBanu
6bl MMHUMaNIbHO BO3MOMHbIE pa3Mepbl
30H nopaxeHus Konanektopa B M3 npu
MaKcumasibHO BO3MOXKHOM COXpaHeHWHU
NPOHMLLAEMOCTV MOPOA NNacTa B 3TUX
30Hax. M3 cKa3aHHOro BbITEKAlOT OC-
HOBHble TpeboBaHWS K CBOMCTBaM TBEp-
non dasbl 6ypoBOro pacrtsopa, npej-
Ha3HaAYeHHOro Ans BCKPbITUS MNPOAYyK-
TMBHOrO naacra:

B An9 COKpalleHus nepuoja MrHo-
BEHHON dUNbTpaumu, Npu KOTOPOW Npo-
UCXOAMT BHeApEeHWe TBepAblX YacTuy, B
NopOBble KaHasbl NMOPOAbI-KOANEKTOPA,
pa3Mep 4acTul, LOSMKEeH COOTBETCTBO-
BaTb pasMepam Nnop UCXOAs U3 yCnoBus
o6pa3oBaHUsA CBOAOBbLIX NepeMblyeK
HenocpeACTBEHHO y MOBEPXHOCTU MpPo-
HULAEeMOW NOpPoAbl, KOHTAKTUPYIOLWEWN C
6ypPOBbLIM PACTBOPOM;

B TBepaas dala [JoNXKHa coaep-
}aTb B CBOEM cOCTaBe U 6onee Men-
Kue, BNAOTb A0 KOMIOUAHbIX, YacTu-
ubl ans o6pa3oBaHus CBOAOBbLIX Me-
pemblyeK Ha  yMeHblalouencs
BClleACTBME OcaxkaeHusa 6onee Kpyn-
HbIX YaCTWUL, NMPOCBETHOCTU MOPOBLIX
KaHanoB U GOpMMUpPOBaHUSA MJIOTHOM
HU3KOMpPOHULL@aEMON bUNbTPaLNOH-
HOW KOPKW;

B [MCNEepCcHOCTb M KOHUeHTpauusa
TBepaon ¢dasbl B GYypOBOM pacTBope
LONXKHbI 06ecneymBaTh TaKylo MPoHULa-
eMoCTb GUNLTPALMOHHON KOPKU U 3a-
KONbMaTUPOBAHHOIO MpPU MIHOBEHHOWM
GunbTpaLMmM NOBEPXHOCTHOrO CNos Mno-
poabl, MPY KOTOPOM B YC/IOBUSX BCKPbI-
TUS KOHKPETHOrO MNfiacta Be/IMinHa CKO-
pocTu dunbTpaLmMmn coctaBnset qu =10-
7 wm/c;

B OM3MKO-XMMUYECKNE CBOMCTBA MO-
BEPXHOCTHOM MJIEHKWU }XWOKOCTU, 0OBO-
NlaKnBaltoLlen TBepable YacTuLbl B 6ypo-
BOM pacTBope, AO0/MKHbI 06ecneynBatb
MUHUMaNIbHO BO3MOXHYIO aAre3MOHHYH0
CMOCOGHOCTb YacTuL, MO OTHOLIEHWUIO K
HedTeHacbILEHHOW Nnopoae.

Bbi6opy rpaHy10MeTpuyecKoro co-
cTaBa TBepAon ¢pasbl M €€ KOIMYECTBEH-
HOro cogepaHusi B 6ypoBOM pacTBope
B HacTosillee BPeMS MOCBSLWEHO AOCTa-
TOYHO MHOro pabor [4, 5, 6]. Tak, ans co-
30aHKa 3QOEKTUBHOM OCHOBbI GUNbTPa-
LIMOHHOM KOpPKK BGypoBOM pacTBop A0I-
JKEH cofepyaTb OCHOBHble CBOA0O6GPa-
3yloLLMe YacTULbl, pa3mep KOTOpbIX He-
CKOJIbKO MEHbLLE cCaMblX KPYMHbIX MOp B
nnacTte, HO He MeHee OfHOW TPETU WX
pa3smMepa. [ns 3aKynopuBaHusa 6osnee
MEJIKMX Nop B naacTte u o6pasoBaBLIEN-
Csl CBOAOBOWM MepemblYKe HEOBXoaAWMbI
4acTULbl MEHbLUEro pasmepa BNAoTb A0
KONNOWUIHbIX.

YKa3aHusg o Bblbope cBoA006pasyto-
LMX YacTul, NnpuBeaeHHble B [4] Ha oc-
HOoBEe OMy6/AMKOBaHHbIX AaHHbIX, CBf-
3blBalOT pa3Mep 3TUX YacTUL, C NPOHU-
LaeMoCTbio Mopod, 4YTO, CTPOro roBo-
psi, HE COBCEM KOPPEKTHO, TaK KakK 3a-
KyrnopKke nogsepratTca nopbl naacTta.
A npsAMow 3aBUCUMOCTU MeXAY NPOHU-
LLaeMOoCTblO M MOPUCTOCTbIO, a Tem 60-
flee pa3amMepom Mnop, He CylecTByeT.

Bbl6op KonbmaTtaHTa Ans 3aKynopKu
TPEeLWmH B naacTe npu ycnoBUMU MaKcu-
MaflbHOrO COKpalleHuUs nepuoaa MrHo-
BEHHOW GUNbTPaLMK COCTOUT B BbliOOpE
pasmepa cBOAOO6PA3YIOWMX YacTUL, U
MX KOHLeHTpaLuuKn B 6ypoBOM pacTBope.
CornacHo Tpe6oBaHuam [6], nepen
BCKPbITUEM TPELMHHOro KoNineKkrtopa
Heobxo4MMo B cocTaB TBepaon dasbl
BBOAMTb KONbMaTaHT C pa3MepoM vac-
ML, He MeHee 0,6 OT pacKpbLITOCTH Tpe-
MH B KonuyectBe He meHee 10 ¢/0 oT
obuero Konn4yectsa TBepaon dasbl. Pe-

KOMeHAyeTCs TaKkke BBOAUTb B COCTaB
TBEepLon dasbl 6ypoBOro pacTsopa Kuc-
JIOTOPACTBOPMMbIE KOMMOHEHTbLI B KO-
yectBe 3,0 ¢c/o0 oT obuiero obbema
TBEpaon dasbl.

BmecTe ¢ Tem cneagyet oTMETUTb, HYTO
onpeaennTb CTeNeHb PaCKPbITOCTU Tpe-
LWMH B peasibHbIX NaacTtax NpakTUYecKu
HEBO3MOXHO. TPeLWMnHOBATOCTb KEPHOB
TaKXe HeajeKBaTHa TpPeLMHOBATOCTH
KONNeKTopoB. B 60/blIMHCTBE ClyYaeB
PaCKpPbITOCTb TPELWMH B KEPHAX He npe-
BbllUAET HECKOIbKUX AECATKOB MUKPOH,
W TPELMHbI, BAUSOWMe Ha paboTy CKBa-
WHbI, 06bIYHO KEPHOM HEe PUKCUPYIOT-
C, TaK KaK KepH B npoLecce otbopa
pacnagaeTcs No 3TUM TpelmHam. [lo-
3TOMy A9 Bbl6Opa KoNbMaTtaHTa, Hau-
6onee apPEKTUBHO 3aKynopmBatoLLEero
BXO[ B TPELMHbI Pa3HOM PacKpPbITOCTH,
NoNb3yKTCA KEPHOM C MCKYCCTBEHHOM
TPEeLMHON.

PacKkpblTOCTb TpewuH B peasbHbiX
KONNieKTopax B OOMbLIMHCTBE ClyYaeB
He npeBblwaeT 10 MKM, HO MOXET ObITb
W 3Ha4yuTeNbHO Gosnblie. B cBA3M C OT-
CYTCTBMEM TOYHOW MHOPMALMKN O Aen-
CTBUTENbHON BEMYMHE PACKPLITOCTH
TPEWMH B YCNOBUSIX BCKPbITUS peasb-
HbIX MN1ACTOB 3aKYNOPWUTb UX 3HAYUTENb-
HO CNOXHEee, YeM MOPOBbLIA KOMIEKTOP.
N ecnn ckopocTb GOPMUPOBaHUSA 3aKy-
nopvBatoLLero TamrnoHa Ha Bxoje B Tpe-
LLIMHY HEBeNWKa, TO B NepMoa MrHOBEH-
HOM QUNbTPaLMK MefbYanLLMe HYacTuLbl
TBEpAON dasbl 6ypoBOro pacteopa npo-
HWKaIOT B TPELLMHY M OTKNaablBalOTCS Ha
CTeHKax, NMoKa BCS TpellMHa He 3anof-
HUTCA PUNBLTPALIMOHHON KOpKOW. Takne
BHYTPEHHME KOPKW He yaansoTcs npu
ob6bpaTHOM TeYeHMM NNacToBbIX GIOU-
[40B. 03TOMy B TakMX Cnyyasx PeKo-
MeHayeTcsl Ucnonb3oBaTh 6ypoBble pac-
TBOPbI C pa3naraemon TBepaon dasom
[4, e].

0606Waa U3noKeHHoe, Heobxoanumo
OTMETWUTb, YTO BCE PEKOMEHAaLMu Mo
BbI6OpY KOnbMaTaHTa ANs YCMNELWHOro
3aKynopmBaHmna GUALTPALMOHHBIX Ka-
HaNoB KaK B NOPOBbLIX, TaK U B TPELLMH-
HbIX KO/TIEKTOPax HanpaBfeHbl Ha Mak-
CMManbHO BO3MOXHOE COKpalleHue ne-
pvofa MrHOBEHHOM GMALTPALIMK U CBO-
ATCA K OnpeAeneHuto onTUManbHOro
pa3mMepa CBOAOOGPa3yOWMX YacTul, B
3aBWCUMOCTM OT CPeaHero paaunyca nop
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WUIN PaCKPbITOCTU TPEeLMH. 3TN peKo-
MeHAauMn HOCAT BeCbMa YCNOBHbIN
XxapakTtep, Tak Kak 6a3upyloTcd Ha
naeann3npoBaHHOW reoMeTpun Nopo-
BOr0 npocTpaHcTBa. [eTanbHoe xe
paccmMoTpeHue MexaHu3ma 06paszo-
BaHWS CBOAOBLIX NepeMblyeK, Gopmu-
poOBaHMS 30HbI KoibMaTauuun u Gunb-
TPpaLUWOHHOW KOpPKK [4, B] yKa3biBaeT
Ha TO, YTO cam npouecc 3aKynopuea-
HWA MOPUCTOM MOPOAbI COMPOBOXKAA-
eTCs NOCTOSAHHbLIM YMEHbLUEHUEM MPO-
CBETHOCTM KaHanoB O&UAbTPaLMK MU,
cnefoBaTenbHO, MU3MEHEHMEM Tpebo-
BaHUW K pa3mepam cBOAo06pa3syto-
LWMX YacTul, Mx GopmMe 1 cogepKaHunio
B 6ypOBOM pacTBope.

O6uiMe ykazaHunsa no Bonpocy Bbl6o-
pa cB0oA00Gpa3yoLWmMX YacTuL, B 6ypo-
BOM pacTBope, npuBedeHHble B [4, 5],
CBA3bIBAOT pa3mMep I3TUX YacTuy, C
npoHuMuaemocTblo nopoa. CornacHo
3TUM YKa3aHWaM, 4YacTuubl AMameT-
pom o1 1,5 no 10 MKm ob6ecneymBatoT
3dbEKTMBHOE 3aKynopuBaHuWe BCEX
NPOHUL@EMbIX NOPOS C NPOHMULL@EMO-
ctbio 0,1-1,0 MKM2 A npaKTUYecku
no6on 6ypoBOoin pacTtBOp, MpU UC-
NoSb30BaHWKU KOTOPOro npobypeHo
HECKONbKO METPOB CTBONa CKBaXXu-
Hbl, COAEPXUT OKONO 3 Kr/m® yactuy,
dpakumn 2-50 MKM. 3TOro Konmn4yecT-
Ba BMOJIHE AOCTATOYHO Ans o6pas3o-
BaHWS CBOAOBbLIX NMEPEMbIYEK Ha Mo-
BEPXHOCTU CLEMEHTUPOBAHHBIX MO-
poAd NpoHULAeMOCTbIo A0 1 MKM?2. lMpu
pa3bypvBaHuM Takux nopon npobne-

10 T, cyTkn

N3meHeHne paamnyca 30Hbl NPOHUKHOBEHUSI hunbTpata Ry OT Bpemenun
aenctens penpeccumn T

Mbl Bbi6Opa KosbMaTaHTa BoobLe He
CyLLeCTBYET, U HMKaKUX 0COObIX mMep
NpefoCTOPOXHOCTU MPUHUMATb HeT
HEeob6Xo0AUMOCTH.

Ona 6onee npoHuLaemMbix Nnopoa (40
10 MKM?) 6ypOBOW pacTBOp, CoaepKa-
WK1 Habop vacTul pasmepom go 74
MKM, crnoco6eH ¢opMupoBaTb CBOLO-
BYIO NepeMbliKy U OUNbTPaLMOHHYIO
KOPKY Ha MOBEPXHOCTK BCEX M1AcTOB,
3a UCKJTIIOYEHMEM KOJITEKTOPOB C MaK-
pOKaHanaMu U OTKPbLITbIMU TpeLMHa-
MU 60NbLLIOK PACKPbLITOCTH.

B 6ypoBbix pacTBopax npu ux ad-
PEKTUBHON OYUCTKE B MECKO- U UJIO-
OTAENUTENSX MOTYT OTCYTCTBOBATb Ya-
cTuUbl pa3dmepom 6onee 50 MKM, no-
3TOMY MPU BCKPbITUM BbICOKOMPOHMU-
LaeMblX M KPYMHOMOPMUCTbIX MIacToB
Heo6Xx0aMMO oTperynnpoBaTb Mexa-
HUYECKMe cenapaTtopbl (BubpocuTa)
Takum o6pa3om, 4YTobbl B pacTBope
coxpaHanucb 6onee KpynHble 4acTu-
Ubl.

MexaHn3M 3aKynmopKW KoajaeKTopa
TBepaon daszon 6ypoBOro pacrteopa
Ha cTagun nepdopaunm CKBa*KWHbI
aHanorMyeH onvcaHHomy Bhlwe. U ec-
N1 Npu NpocTpene naacta UCNoNb3y-
eTCA Ja)ke COBEPLWEHHO He cofepiKa-
wasa TBepaon dasbl XUAKOCTb, TO U3-
3a pas3gpobneHns U ynnoTHeHWUs no-
pPOAbl y CTEHKU NepdpopaLMOHHOIO Ka-
Hana NPOHMLAEMOCTb 30HbI pa3apob-
NIEHHbIX NOPOS MOXEeT COoCTaBNATb
nmuwb 20% oT nepBoHa4YaNbHOro 3Ha-
yeHus [4]. Bce nepeyncneHHble Bbllle

NONOXKEHNS U PEeKOMeHAauuK No Bbl-
60py cocTaBa KojJibMaTaHTa B 6ypo-
BOM pacTBope, nNpegHasHa4eHHOM
4NA BCKPbITUS NPOAYKTUBHbLIX nfac-
TOB, ABNSAOTCA HEOOXOAMMBIMU, HO
ABHO HeJoCTaToYHbIMKM Ans obecne-
YeHUS BbICOKOrO KayecTBa BCKPbITUA
nnacra.

He mMeHee BaXHblM acnekTom B
o60cHOBaHWKM BbiGOpa cocTaBa U
CBOWCTB TBepaon ¢as3bl 6ypoBOro
pacTtBopa Mpu BCKPbLITUM MPOAYKTUB-
HOro niacTa ABASETCA CTeNeHb OYUCT-
KW 3aK0/1bMaTUPOBAHHOIO TBEPAbIMU
yactTMuamu NPUCTEHOYHOrO CNOS Mo-
poAbl NpY BbI30OBE NPUTOKaA M3 naacTta
B CKBaXXuHy. Befb rnaBHOW uenblo
CTPOUTENBCTBA CKBaXXWHbl SABNSETCH
nonyvyeHue nnacrosoro dawouga c ge-
6MTOM, MaKCUManbHO MPUBNUKEH-
HbIM K MOTEHLManbHO BO3MOXHOMY. K
COXaneHuto, B NUTepaTypHbIX MCTOY-
HUKax Mbl He BCTpeyanu nybamMkauun,
NOCBSALWEHHbIX UCCIELOBaHUAM Mexa-
HM3Ma JeKo/ibMaTaluu ropHbiX NOpos
n daKkTopoB, BAMUAOWMX Ha 3Ipdek-
TUBHOCTb 3TOrO npouecca.

AHann3 gBNEeHWN, NPOUCXOAALMUX B
NOPOBOM MPOCTPaHCTBE peasibHbIX
KONJIEKTOPOB MPU UX 3aKyrNopKe TBEP-
AbIMW YacTuuamu M3 6ypoBOro pac-
TBOpa, U GaKTOPOB, Bbl3biBaIOLWMUX 3TU
ABNIEHUS, NMOKasas, YTo NpPUMEHEeHne
YUCTO MEXaHUYeCKUX npeacTaBlieHU#
0 MexaHM3Me MNpoLeccoB KojibmaTa-
LMW M JeKonbMaTtauuu nopoj CoBep-
WEeHHO HemnpaBoMepHo. [laxke cam
TepMuH "TBepaas ¢dasa" npuUMeHu-
TeNbHO K 6YpOBOMY pacTBOpy BeCbma
yCNOBEH, TaK KaK AeNCTBUTENbHO
TBEPALIMU YacTULL@MU MOXKHO cYMTaTb
Wb 3epHa YTAXKENUTENS U HEKOTO-
pbIX MWHEPANOB U3 BblOYPEHHOM MO-
poabl pasamepom 6onee 1 MKM, a Bce
oCTallbHbl€ YacTULbl - KOMNOUAbI.

Mexay Tem u3BecTHO [8], 4TO ocC-
HOBHOW W BakHenlwen 0CO6EHHOCTbIO
KOJITOUAHbIX CUCTEM ABIAETCH COoCpe-
[0TOYEHMEe 3HA4YUTENbHOM 4OSIN BCEN
Macchbl CUCTeMbl U ee CBOGOAHOM
3Heprum B MexdasHbIX NMOBEPXHOCT-
HbiX cnosix. CBOMCTBa 3TUX CNOEB OT-
JIN4alOTCH OT CBOWCTB pas3fefiieMblx
MU 006beMHbIX da3, a npupoga ux
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}} CTPOUTENbCTBO CKBaXWH

BO3HWKHOBEHUSA CBA3aHa C npossie-
HUEM WMOH-AMMNO/bHbIX B3aMMOLEWNCT-
BWIN. JNeKTpuyecKas npupoga norpa-
HUYHbIX MNJEHOK 06ycnoBnuBaEeT Ta-
KMe CBOMCTBa KOHTaKTUpyloWmnx das,
KaK cMaynBaHue, aaresuns, Koreaus u
ap. 9T cBOKMCTBa SBNSAKOTCA MepBO-
NMPUYUHON NPOABAEHUS MOJIEKYNsap-
HO-MOBEPXHOCTHbIX 3DDEKTOB, CTPYK-
TypupoBaHua 6ypoBOro pacresopa, ar-
perauuMm MUKPOYaCTUL, U KPYMNHbIX MO-
JIEKYN1 HEKOTOPbIX nosnmepos. lNepe-
YuUCNeHHble SBJIEHUS 3a4acTylo OKa-
3bIBalOT 60Jiee HeratTuBHOe BIUSHUE
Ha MNPOHWLAEMOCTb MOPUCTbIX KOJI-
JIEKTOPOB B 30HE MPOHWKHOBEHUS
TBEpAON da3bl, HEM MPOCTO MEXaAHU-
yecKasl 3aKynopka. 3TuM, B 4acTHOC-
M, 06bACHAETCA M TOT dakKT, 4To no-
iIMepHble 6ypoBbIE PacTBOPbI Aake
npu oTCcyTCTBUKU TBEPAON da3bl (B 06-
WENPUHATOM MOHMMaHUKU) cOo3[atoT
Ha MNOBEPXHOCTU MOPUCTbLIX MNoposa
HU3KOMPOHULLAEMYIO U TOHKYIO OUbT-
PaLMOHHYIO KOPKY, XOTS M3HayalbHO
M He cofeprKaTt YyacTul, cBofoobpasy-
loulero pasmepa. pyrumu cnosamu,
KONJIOUAHbIE YacTULbl B AMUCMNEPCHbIX
cucTemMax npu AOCTaTO4YHOW MX KOH-
LeHTpauuu npugatoT 6ypoBOMy pac-
TBOpPY CTPYKTYPHO-MExaHu4yecKkue
CBOWMCTBAa, a UX accoumaunun npu BHe-
ApeHnn B nopbl nopoj njiacta Beayt
cebs KaK nceBaoTBepAble CBOL006-
pasyloume Yyactuubl.

Kpome aToro, niobas TBEpaasa yac-
TMua, Haxoadlwasaca B OypoBOM pac-
TBOpE, MOKPbITa MJIEHKOW Aucrnepcu-
OHHOW cpefbl, KoTopas WMeeT Ha
BHEWHEN MOBEPXHOCTU W3ObITOYHbLIN
ANeKTpu4yecKkun sapsan. Paborta agre-
3UK (NpUNMNaHnUe) TakoM YacTuubl K
TBEpPLON NOBEPXHOCTU 3aBUCHUT OT UH-
AnBUAyanbHbIX CBOWCTB 06BOJlakuBa-
jollen 4YacTuuy MNIEHKU XUAKOCTU W
TeM 6ofiblie, YeM Bhllle BENMYMHA NO-
BEPXHOCTHOr0 HaTAMEHWUSA Ha rpaHu-
Le B3auMOLEeNCTBYIOLWMNX has3 u nyyule

CMayMBaHue nopoabl LJaHHOW XUAKO-
CTblO.

MexaHn3m 3aKkynopku dunbrpaum-
OHHbIX KaHaNnoB KONJeKTopa TBepLoWM
$pazon 6ypoBOro pacteopa B 3Ha4u-
TeIbHON Mepe UMEET 3NEKTPUYECKYIO
npupoay. lMpu 3TOM CWNbl aaresuu,
yaepXKuBaloLnme YyacTuLbl Ha CTEHKax
NMOPOBbLIX KaHanoB, MOryT 6biTb Ha-
CTONIbKO BEJIMKMK, YTO OTPbIB YacTUL, OT
TBEPAOW NOBEPXHOCTHU U BIHOC MX MO-
TOKOM nnacTtoBoro dnounaa B CKBa-
YWHY NPV BbI30BE NPUTOKA M3 nnacTta
[laXke Npu MakCcUManbHO JOMNYCTUMbIX
fenpeccuax BecbMa 3aTpygHeH. Ha
npaKTUKe 3TO MOATBEPXKLAETCH TeM,
4YTO CTENEeHb BOCCTAHOBNEHUS MPOHU-
LaeMoCTU MOPUCTbIX cpel B 30He
KofbMaTauMu HUKOrga He agocTuraet
100%.

OT0 CBA3AHO HE TOJIbKO CO CNOXHOWM
reoMeTpuen 4YacTul, KOoSibmaTaHTa W
nycToT KOJINeKTopa, MNposiBleHUEM
MONIEKYNAPHO-MOBEPXHOCTHbIX U ApY-
rMx 9GPEKTOB TIEKTPUYECKOMN NPUPO-
[bl, HO 1 B HE MEHbLLUEN Mepe C TeM,
4TO cam Mnpouecc AeKonbmaTaluu
NPOMCXOAMUT B YCNIOBUAX HEMPEPLIBHO
yMeHbllatolWweroca rpaaneHTa aasne-
HWSA B 30HE KOJMibMaTalMK, CBA3aHHO-
ro C BbIMOIAa}XMBaAHWEM BOPOHKKU [ie-
npeccuu.

[loaTOMy He cny4yaHO MHOrue uc-
cnefoBaTenn, Kak 3TO YETKO onpeje-
NieHo B [4], ans nonyyeHus Hanbonee
[lOCTOBEPHbIX Pe3y/NbTaToB MO OLEHKe
3P OEKTUBHOCTHN 3aKyNOPKN NOPUCTbIX
nopoa pPEKOMEHAYIT onpeaenatb
pa3mep OCHOBHbIX cBOAoOGpasyio-
WMX 4YacTUL, KofbMmaTaHTa 3KCNepu-
MEHTasIbHbIM MYTEM C UCMNOSb30BaHU-
eM 06pa3L0oB KepHa M3 MOpPOAbl, KO-
TOpylo npegnofiaraeTcs BCKPbITb. Ta-
Kne uccnegoBaHusl, NMpoBeAeHHble B
ycnoBusax, 6IM3KMX K N1acTOBbIM, MO-
ryT AaTb OOGBEKTMBHYIO OLLEHKY He
TONIbKO KOMbMaTupylowemy AeNCTBUIO
6ypoBOro pactBopa, HO M, YTO HE Me-

Hee Ba)HO, BO3MOXHOW CTeNneHwu
BOCCTaHOB/IEHWUSA NPOHULEEMOCTHU MNo-
pofbl Npu ee AeKosibmaTtauumu.

[JOCTOMHCTBO TaKWX 3KCNEepUMEH-
TOB COCTOUT B TOM, YTO OHU NO3BONS-
I0T y4uTbiBaTb BCe MHOroo6pasue
BO3MO}HbIX BBaUMOJENCTBUI KOMMO-
HEeHTOB 6ypoBOro pacreopa ¢ HedTe-
HacbllWEHHOW MOPOAON B KOMIJIEKC-
HOM WX MPOSAB/IEHUN.

OAO "HIO "bypeHue" yxe B Teye-
HWE HECKOJIbKUX AeCATUNEeTUN ycrell-
HO MNpoBOAUT paboTbl NO BbIGOPY U
060CHOBaHMUIO ONTMMabHOro cocTa-
Ba U CBOWCTB XUAKOW 1 TBepaon ¢pas
6ypoBOro pacTtBopa [Ana KayecCcTBeH-
HOT0 BCKPbITUS HedTeHachblWeHHbIX
nnacTtoB B pPasfiMYHbIX FOPHO-reoso-
r’MYecKux ycnosuax. lNpuHUMNManb-
Hble OCHOBblI METOAMKW MNpOBefeHUd
uccnefoBaHWM Mo 3KCNepuMeHTasb-
HOW OLEeHKe O6NOKMPYIOLWMX CBOUCTB
6ypoBbIX PacTBOPOB NOLPOOHO U3NO-
eHbl B [6, 7], a B paboTe [7] npuBe-
[leHbl onucaHua obopyaoBaHus, Mo-
PAAOK NOATOTOBKU, MPOBEAEHUSA U UH-
TepnpeTtaunn pesynbTaTtoB 3IKCNepu-
MEHTOB.

Hapa6oTaHHbIM ONbIT NpoBefeHUS
NoJOOHbLIX UCCciefoBaHUW MO3BOJIUA
pa3paboTaTb KpUTEpPUKM ONTUMANbHO-
CTW nNpu BbIGOpe cocTaBa U CBOWCTB
TBepaon dasbl 6ypoBOro pacteopa
AN BCKPbITUA HedTeHachllUEeHHbIX
nnacToB. YUcNeHHble 3HAYEHUSA KPU-
Tepues, obecrneymBaloWmnX BbICOKOE
KayecTBO BCKPbITUA nnacTa, npuse-
[leHbl B Tabnuue.

Ha puUCyHKe ans HarnsggHocTH noka-
3aH rpadvMK M3MeHeHWs pa3mMepoB
30Hbl 06BoAHEHMUS 31 BO BpeMeHH,
paccyuMTaHHbIX no ¢opmyne (1) and
clefyloumnx ycnoBum:

R.=0,1m; V= 2,5x107 m/c ; m=
0,18.

HenocpeactBeHHO oLEeHKa 610KK-
pyloLwmx CBOMCTB 6YPOBbLIX PacTBOPOB
npu NpoBeAeHUn NabopaToOpPHbIX IKC-

HanmeHoBaHue nokasarenemn
CkopocTb pubTpaumm vy,

Papuyc 30HbI NpOHUKHOBEHUS dunbTpaTa 3a 10 cyTok, Ry,
KoadppuumeHT BocCTaHOBNEHUS MPOHULLAEMOCTU 30HbI

Konbmarauwm 3, 4,
CkuH-dakTop S
OTHOCUTENbHAast MPOAYKTUBHOCTb Of
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Cnoco6 nony4yeHus
SKcnepuMeHTanbHO
no metopuke [7]
Pacuer [6,7]
OKcnepuMeHTanbHO

OnTuManbHOe 3Ha4YeHune
<2,5x107 m/c

<0,5m
>0,49

no dopmyne B 4 = Kq/Ko [7]

Pacuer [3]
Pacuert [3]

<0,35
>0,95




B cTponTenbCTBO CKBaXWH

NepMMEHTOB Ha eCTECTBEHHbIX 06pas-
Lax ropHbIX MOpoA BK/OYaET B cebs
nocnegoBaTeNbHOE BbINMOSIHEHNE Clle-
Aytowmx paboT 1 onepauum:

B 13roToBJIEHWE OMbITHbIX 06pas-
LLOB FOPHbIX MOPOJ M3 HATYPHOrO Kep-
HOBOro maTepuana;

B onpepeneHve abCoONOTHOM Mpo-
HULLAEMOCTN 06pa3L0B KepHa;

B noaroToBKa Npo6 paboyen xua-
KOCTH;

B HacblleHMe nopuctoro obpasua
nnactoBbiM GAOUAOM;

B dopmMMpoBaHME OCTATO4YHOM BO-
AOHAaCbIWEHHOCTU B 06pa3Lie KepHa;

B co3paHue TepMobGapUyecKnx yc-
NIOBUI nccnegyemoro o6bLeKTa;

B onpeaeneHne UCXo4HOW Macno-
npoHuuaemMocT obpasua nopoabl Kg;

B vmuTauMsa npolecca BCKPbITUA
nnacrta;

B u3mepeHue CKopocTu bunbrTpa-
LMK Vdﬂ

B pacyeT paguyca 30Hbl MPOHUKHO-
BeHus ¢unbTpata Ry M nocTpoeHune
rpaduka Ryp=f(T);

B uvmuTauua npouecca BbI30Ba
NPUTOKa M3 NaacTa B CKBaXUHY;

B onpegeneHve KOHEYHOW Mmacno-
npoHuLaemocTu obpasua nopoabl Kj;

B pacyeT KoadoduMuMeHTa BOCCTa-
HOBNEHUS NPOHULLAEMOCTH
Bn.g=Ki/Ko

B ycTaHOBJIEHWE NOCNeacTBUI B3a-
nMogencTeusa teepaon dasol 6ypoBo-
ro pacTtBopa c njactomMm no nokasaTte-
NI M KayecTBa, CKMH-paKTopy S u oT-
HOCUTENbHON NPOAYKTMBHOCTKU OT1:

S =((1/Bsp)-D) In ((Re+L)/R.)), (2)

roe R, - pagnyc CKBaKuHbl, M;
L - pnvHa onbITHOro o6pasua nopo-
Ibl, M.

OIl=(1/(1+(S/2m)). (3)

lMony4yeHHble Ha OCHOBE 3KCMNepU-
MEHTaNbHbIX AaHHbIX YKa3aHHble Bbl-
e nokasaTenun B c/ly4ae COOTBETCT-
BWS WX 3HAYEHWN MNPUBEOEHHBIM B
Tabnuue KpUTEPUSM MOTYT CIYXWUTb
060CHOBaHMEM COOTBETCTBUSA
CBOWCTB TBepaon ¢a3bl JaHHOro 6y-
pPOBOro pacTBopa YC/AO0BWUSM Ka4yecT-
BEHHOr0 BCKPbLITUS MfiacTa, M3 KOTO-

poro 6bl1 OTOGpPaH uccaeayembln
KEpPH.

Mpv HEJOCTUKEHWUM ONTUMasbHbIX 3Ha-
YeHUN KpuTepuesB KadectBa (CM. Tabnu-
Lly) B 6ypOBOW pacTBOp CneayeT A0MNO/HU-
TENbHO BBOAMTb KOJMlbMaTaHT, HauuMHas C
cambIX MENKKX (2-5 MKM) GppaKumn.

Moa6op rpaHynoOMeTpMYecKoro co-
CcTaBa TBepAoro HanonHutens [4] npo-
M3BOAMTCS A0 TeX Nop, NoKa 670KKpY-
lowme cBoncTBa GypoBOro pacTtBopa
He 6yayT oTBeYaTb KPUTEPUAM Kauye-
CTBa, YKa3aHHbIM B Tabnuue.

B 2004-2009 rogax Ha OCHOBaHUU
nccnegoBaHWM KepHOB U BNOKKUPYIO-
LLLMX CBOWCTB MPUMEHSAEMbIX BYPOBbIX
pacTBOpPOB M UX GUNbTPATOB, a TaKXKe
aHaNUTUKNM MHIOPMaLMOHHON 6a3bl
YyCMNEeLWHO OCYLLECTBAEHO CTPOUTENLCT-
BO 605ee 450 H/H CKBaXnH 1 38 rop.
CKBaXWH Ha peuentypax 6ypoBblIX
pactsopoB OAO "HIMO "bypeHue".

PesynbTatbl aTux paboT MOryT cny-
UTb 06OCHOBAHWEM MNPUMEHEHUS
BblGpaHHOro 6ypoBOro pactsopa Ans
BCKpPbITUSA HedTeHacbIWeHHOro nnac-
Ta B KOHKPETHbIX FOPHO-reosiormyec-
KWUX YyCNOBUSAX.

KoHconnanpoBaHHbIA 9KOHOMMUYeEC-
KU addeKT, AOCTUTHYTbIn 3a 4 roja
6narojaps yBefmMyeHunio 4ebUToB CKBa-
XWH OTHOCWUTENIbHO MPOEKTHbIX 3Haye-
HUA OT NPUMEHEeHUs BypPOoBbIX PacTBO-
poBs "MOJIMBYP" n "BYPBWC", coctaBun
6onee 2,5 MUNNMOHOB J0N1APOB.

Jintepartypa

BbiBOAbI

1. Takum o6pa3om, oJHOBpPEMEH-
HOoe [OeWCcTBUE MHOrOYUCNEeHHbIX
¢$aKTOpOB U Bbi3biBa€MbiX UMU 3-
peKToB Ha MexaHU3M KoJibMaTaluM
M 0CO6EHHO feKoNnbMaTaluuU NPOHHU-
LaeMbiX Nopoj He No3BoAsET aHa/U-
TUYECKUMHU, B TOM YUCIEe U CTaTUCTU-
YEeCKUMU BEPOATHOCTHbIMKU MeToaa-
MU peLWnTb BONpoc 06 onTUManbHOM
cocTaBe U cofep:KaHWU KoJibMaTaH-
Ta B 6ypOBOM pacTBope, npegHasHa-
YEeHHOM A/ BCKPbITUA MPOAYKTUB-
HbIX NJacToB.

2. Ha ocHoBe peTtanbHOro usyde-
HUA MeXxaHW3Ma KolbMaTauuu U pe-
KONbMaTaluuK rOpHbIX Mopojs TBep-
Lo d¢asoil OypoBOro pacTtBopa
o6ocHOBaHbl O6WMWe MPUHLUNBI Bbl-
6opa pasMepa M KOHUEHTpauuu
KoJibMaTaHTa B MPOMbLIBOYHOW WS-
KOCTU MPU BCKPBLITUU MPOJYKTUBHOIO
naacra.

3. YcTaHOBNIEHbl 3HAYEHUA KpUTe-
pueB KayecTBa BCKpbITUS nnacTa, oT-
Bevalolue onTMMaabHOMY coCTaBy 1
CBOMCTBaM KojsibMaTaHTa B 6ypoBOM
pacTBope.

4. MNpaKTnyecKoe Ucnonb3oBaHUe
MeToAMKKU nogb6opa AUCNEPCHOCTU U
cojepaHua TBepaoin ¢asbl B 6ypo-
BOM pacTBope MpU BCKPbITUU pe-
anbHbIX KOJIZIEKTOPOB MOKa3alio ee
BblCOKY0 9P PEKTUBHOCTD.
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pobnema Haubonee MnosHOro

W3BNEYEHNs YrNeBOAOPOAOB M3

Heap CTaBuT nepepg HedbTaHOM
HayKOM BaKHble 3ajayu Mo CO3[aHuio,
UCMbITAHMIO U BHEAPEHUIO HOBbIX TEXHO-
SIOMUIA, HanpaBJ/IEHHbIX Ha MOBbIWEHWE
3DPEKTUBHOCTM pa3paboTku HedTera-
30BbIX MECTOPOKAEHWUN.

B nocnegHwue rogbl B pa3paboTKe Hed-
TerasoBblX MECTOPOXAEHUI MPOU30LLK
M3MEHEHUS, KOTopble MPUBENK K BO3pa-
CTaHWIO [0NW TPYOHOW3BMEKAEMbIX 3a-
nacoB HedTH, MPUYPOHEHHbIX K CIIOMKHO-
NMOCTPOEHHbBIM, MaNOMPOHMULIGEMbIM, Ma-
NIONPOAYKTMBHbBIM MaacTaM. B cBaA3un ¢
3TUM BOMPOCHI 3aKaHYMBAHMNSA CKBaXMH
NpUOBPETAIOT CErOAHA 0COBYI0 aKTyalb-
HOCTb.

M3BecTHO, YTO PpopMMpOBaHUE U MNO-
crnefylollee COCTOHUE NpPU3aboMHOM
30Hbl nnacta (M3M1) cunbHO BAUSIOT Ha
NPOAYKTUBHOCTb CKBaXKMH. Camo dop-
MUpoBaHue coctosiHusa M3M 3aBUCUT OT
onepauun, KoTopble NPOBOASATCH MpuU
CTPOMUTENBCTBE CKBAXMH: NEPBUYHOIO 1
BTOPUYHOIO BCKPbITUS MPOAYKTUBHbIX
nnacToB, LEMEHTUPOBAHMS, OCBOEHUS U
T.4.

3aKynopuBaHue OKONOCKBAaXKMHHOIO
npocTpaHcTBa GuabTpaTaMu 1 TBEPAONH
da3oit 6ypoBbIX M TaMMOHaXKHbIX pac-
TBOPOB NMPUBOAMNT K CHUMKEHUIO DUNLTPa-
LIMOHHBIX M EMKOCTHbIX NapameTpoB He-
3HauYUTENbHbIX MO pa3mMepam MNpUCKBa-
UHHBIX 30H. OAHAaKO MMEHHO 3TW 30Hbl
OKa3blBAlOT CYLECTBEHHOE B/IMSIHWE Ha
BEIMYMHY TMAPOAMHAMMUYECKOrO COMpo-
TUB/IEHWS MOTOKY HebTU MK rasa npwu
[BWXeHUW GNomaoB U3 nnacta B CKBa-
uHyY. Mpy 3TOM Anst NPeoaoneHuns rma-
POAMHAMUYECKMX COMPOTUBNEHMI HEOB-
XOAMMO CO3[aHWe COOTBETCTBYIOLLMX
rPagveHTOB AaBfEHUI MPU OCBOEHWMU,
YTO He BCEraa BO3MOXHO M3-3a OrpaHu-
YeHHbIX 3HEPreTU4eCKMX BO3MOXKHOCTEN
nnacta v Tvna nnactosoro dniouga. B
pe3ynsTate ¢dasoBas NPOHULAEMOCTb
MOXET CHUXKATbCA B JECATKM pa3. B He-
KOTOPbIX CNly4Yasix OTMEYaETCs CHUKEHWE
NPOHMULL@EMOCTU B MPUCKBAXMHHOM 30-
He B cpeaHeM B 4,4 pa3a (Mo oTaeNbHbIM
U3MepeHUsM - U B 17 pa3s) no cpaBHe-
HWIO C yaaneHHoM 30HOMN. Npn 3aTOM cTe-
neHb yMeHbLUEHUSI NMPOHWULLIAEMOCTH Or-
penensieTcs rMyGuHON MNOBPEXAEHMUS
nnacra.




B nosbilueHne HedpTEeraszooTaaum NNacToB

YxyaweHne npoHMLaemMocTu npusa-
60MHOM 30HbI 0ObIYHO OLIEHUBAIOT "CKUH-
addeKTomM". Ero npomcxoxKaeHne oomwsc-
HAETCS HaluyMeM 30Hbl MOHWKEHHON
NPOHMLLIAEMOCTU BOKPYI CTBONI@ CKBaXM-
Hbl, BO3HWKLLEWN B pe3ynbTaTte 3arps3He-
HUS YacTMuamu GypoBOro pactBopa WU
ero GunbTpaToM, a TaKxKe oTpuLaTelbHo-
ro BJIMAHUA [PYrMX TEXHOJIOTMYECKUX
UAKOCTEN, NPUMEHSIEMbIX MPU 3aKaH4K-
BaHWW Y OCBOEHWU CKBaXKMH. MPOHMKHO-
BEHME TBEPAbIX YacTuL, U dunsTpaTa by-
POBbLIX PacTBOPOB, OT/IIOXKEHUe acdasib-
TEHOB, CMOJl M NapapuHOB Ha CTEeHKax
Kanunnspos, yMeHbLIEHWE NPOHULaeMO-
CTU BCNeACTBME U3MEHEHUs 3DDEKTUB-
HOr0 rOpHOro [JaBfieHUs NPUBOAAT K
yMeHbLeHWIo HedTeoTaauu nnacra u, co-
OTBETCTBEHHO, CHUXEHUIO TEMMOB pas-
pPaboTKM U YXyALWEHWIO rmapoanHamMmyec-
KWX NoKazaTtenen nnacra.

CHWXXeHWe NPOHMLLaeMOCTH MOopoA Ha
pPacCTOAHUM HECKONTbKUX CAHTUMETPOB OT
NMOBEPXHOCTU Mjlacta B CTBOJIE CKBaXM-
Hbl MOXXHO MCKJIIOYUTL MNyTem OypeHus
NpoTsXKeHHbIX, 40 1000 MM, dunbTpaLm-
OHHbIX KaHasloB NMpu BTOPUYHOM BCKPbI-
TUK nnacra.

B HacTosiuee Bpems 6onee 95% Bcex
00bEMOB BTOPUYHOIO BCKPbITUSA Miacta
NPOU3BOAUTCH KYMYNATUBHbIMK Nepdo-
paTtopamu, 3HaYUTENIbHO Pexe - rmapo-
NEeCKOCTPYMHbIMU, LLENeBbIMU, CBEPNS-
WMUMK, a TakxKe O6ecrnepdopaToOpHbIM
CnocoboM. BcKpbITMe nnactoB Kymyns-
TUBHbIMK NepdopaTopamu B 60JbLUNHCT-
Be c/lydaeB obecrneymBaeT xopollee Ka-
4eCcTBO IMAPOAMHAMUYECKON CBA3U
CKBaXuHbl ¢ nnactom. OgHako npobus-
Hasi CroCOBGHOCTb KYyMYNATUBHOM CTPyM
4aCTMYHO CHWXKaeTCcs W3-3a Hanu4us
CNosi YXMAKOCTU Mexay nepcdopaTtopom 1
KOJIOHHOW, B CBA3M C YeM 4acTb 3HEepruu
CTPYM pacxofyeTcs Ha ee NpeofosieHne.
[My6uHa KaHana, NpPo6uTOoro B Mnepero-
pofiKe, 3aBUCUT OT ee MJIIOTHOCTU U Mexa-
HWUYECKMX CBOMCTB MaTepuana.

bonblioe 3HavyeHue uMeeT guameTp
npo6UTOro oTBEPCTUA. ITO OCOBEHHO
BaXHO MpW KYMynTUBHOM nepdopaumu,
TaK KaK pacnnasBfeHHbIi matepuan 06-
JNIMLOBKN KYMYNATUBHOM BblEMKW ABU-
eTcsa Bcne 3a KyMynsiTUBHOM CTpyen co
CKOpPOCTbIO, NpUMepHO B 10 pa3 MeHb-
LEeN CKOPOCTM FOMIOBHOW 4acTW CTPyM, U
npu Manom gMameTpe OTBEPCTUS MOXKET

€ro 3aKynopwuTb, a BbICOKasd Temnepary-
pa onnaBnsieT CTEHKU MONYYEHHOrO Ka-
Hana B nopofe A0 COCTOAHUSA CTEKNOBUA-
HOW KOPKW, YTO 3HA4YUTENIbHO CHUXKaeT
PUNbTPaLMOHHbIE XapPaKTEPUCTUKKU CO-
3[aBaeMbIX KaHanoB.

KymynatueHas nepdopaums Headdek-
TUBHA TaKXXe B C/IOXHbIX F€0/10ro-TeXHU-
YECKMX YCIOBUSX, YTO OObSACHAETCA 3Ha-
4yuTeNbHbIM Npeobpa3oBaHMeEM duU3NYe-
CKUX N (DU3UKO-XMMWUYECKMX CBOWMCTB
M3M Kak B npoLiecce CTPOUTENbLCTBA
CKBaMHbI, TaK U NP1 BTOPUYHOM BCKPbI-
TMKU. PaboTy KyMynaTUBHbIX nepdopaTo-
POB CONPOBOXJatOT 60/1bLUNE B3PbIBHbIE
nasneHus. Mpu KymynsaTuBHon nepdopa-
umn TMKC-80 B 06CagHOM KOJIOHHE
146 mm oHu pocturatotr 200 MMa, npwm
KYMYNSiTUBHOWM nepdopauunu MK-
103(105) - 80 MMMa. MNpn 3TOM NULLb He-
6osbLIasi YaCTb SHEPTMU B3pbIBA COBEP-
lIaeT none3Hyo paboTy, HanpaBEHHYO
Ha co3faHue KaHanoB, COO06LIaloUInNX
NPOAYKTUBHBIM MAACT C MONOCTbIO KOTOH-
Hbl. OcTanbHas YacTb 3HEPTUK yxyallaeT
rMapoaAMHaMUYECKME CBOWCTBA BCKPbI-
TMS MPOAYKTMBHOro nnacta. OHa BbI3bl-
BaeT MMMyNbCHyO AedopmMaumio obcaa-
HOM KOJIOHHbI M, KaK CleacTBue, paspy-
LUEHME 3aKONOHHOMO LIEMEHTHOI0 KaMHsl,
4YTO CMOCOGCTBYET MPOPbLIBY MIACTOBbIX
BOJl M3 HWXKenexaumx Henepdopupo-
BaHHbIX M1acTOB-KOMEKTOPOB. Kpome
TOro, NPV NPUMEHEHUN 3TOIO METOAA He
KOHTPOMpPYOTCS pa3mepbl 06pa3oBaB-
LUMXCS OTBEPCTUN. Mpu NpUMEHEHUU Ky-
MYNATUBHON nepdopauun Heobxoanmo
nosly4eHue crneumanbHbIX paspelnTenb-
HbIX JOKYMEHTOB Ha XpaHeHue, 40CTaBKy
WU MNPUMEHEHME B3pbIBYATLIX MaTepua-
/0B, a TaKKe NpoBeAeHNe cneLnanbHon
NMOArOTOBKM NepcoHana.

M3BeCTHbIE HEOCTATKU KYMYNSTUBHOM
nepdopaunn obycnoBun passutue 6e3-
B3pPbIBHbIX METOOB BTOPUYHOIO BCKPbI-
TUS MPOAYKTMBHbBIX NNaCTOB.

Ceepaswmm cnocobomM BTOPUYHOTO
BCKPbITUS Mnacta sBAseTcs cnocob6 ¢
NpPUMEHeHNeM cBepnsLiero nepdpoparto-
pa NC-112, He oKa3blBalOLLErO UMMY/bC-
HO-yAapHOro BO34ENCTBUS Ha 06CaHyo
KOSTOHHY M LLEMEHTHbIN KaMeHb 3a KOJTOH-
HOW. AHaNIM3 MPOMBIC/IOBbIX UCMbITAHUH
npUMeHeHns ceepnswero nepdpopatopa
MNC-112 npu BTOPUYHOM BCKPbLITUU NPO-
LYKTUBHbIX MAacToB MoKasas, 4To ad-

}EKTUBHOCTb OT MCMONb30BaHWSA AaHHO-
ro nepdopartopa 3HAYUTENBHO HUKE
0XMaaemMoro pesynbrata BcneacTteue
Mafioro NPoHWKHOBEHUS B nnacT. B psae
Cly4aeB BO3HWKNA HEOBXOAMMOCTb NPO-
BeJeHWs NOBTOPHOI0 BCKPbLITUS naacTa.

000 "HedTtebypcepBUC" COBMECTHO C
OCKB paspabotano "YPrK-1" - yctpon-
CTBO AN GOPMUPOBAHUS MPOTAKEHHbIX
$UNBTPaALMOHHbBIX KaHaNOB B NPOAYKTUB-
HOM nnacte gnameTpom 20 MM U ry6u-
How go 1000 MM ¢ nnouwaapto dunbTpa-
ummn 628 cm2

YcTponcTBO paboTaeT B 3KCMayaTalm-
OHHOM KONIOHHE AnamMeTpoM 168 mm 6e3
OrpaH1YeHuns B TONLUMHE CTEHKM SKCMya-
TaLMOHHOM KOMOHHbI M B 3KCMyaTalMOH-
HOWM KONMIOHHE AvameTpom 146 MM ¢ Ton-
LLIMHOM CTEHKM He 6onee 9,0 mm. Paccyu-
TaHO Ha 3KCMnayaTaLmio ¢ reoPpU3anYecKum
NOABbEMHMKOM, OCHaLLEHHbIM Kabenem
Tmna Kr-3x0,75-60-150 anuHon Ao
5000 m.

MpuHuMn pa6oTtbl YOINK-1

YCTPOMCTBO CMyCKaeTcs B CKBaXKWHY
Ha KapoTaxkHOM Kabene tuna KIr-3x0,75-
60-150 u cneumanbHbIM YCTPOMUCTBOM
duKcHpyeTcs B KOMOHHE no ocu. Mpu no-
MoLLM dpesbl n Habopa ByPOBbIX BTY/OK,
a TaKXe COO6CTBEHHOro MWHWOGYPOBOro
Hacoca Npor3BoaMTCS BypeHre aKcnya-
TaLMOHHOM KOSIOHHbI, 3aTEM - LIEMEHTHO-
ro KamHs M nopogbl. Kak otmevanoch Bbl-
e, co3aaetcs KaHan ayametpom 20 MM.
TaK KaK HapyKHbl OuMaMeTp 6ypoBbIX
BTY/IOK cocTaBnser 14 mMm, TO ocTaeTcs
CBOOOAHOE MPOCTPaAHCTBO MexAay 6ypo-
BbIMW BTY/IKAMMW M CTEHKaAMW KaHana no
3 MM Ha cTopoHy. [ocne 6ypeHus no Ko-
MaHAe C nynbra ynpasfeHus npubop
CHMMaeTca ¢ GMKCaTOPOB, HATSKEHUEM
Kabena cpesaetcs nocnegHsas 6yposas
BTy/NKa. KonoHHa 6ypoBbIX BTY/IOK BMeEC-
Te ¢ dpe3on ocTaeTca B naacte, a ycT-
POMCTBO NOAHMMAETCS Ha YCTbe.

MNocne nogbema NPon3BOAMTCS 3aMeHa
MyCTOM KacCeTbl Ha HOBYIO, 3apSKEHHYIO
6ypoBbIMK BTY/IKAMUW. YCTPOUCTBO CMyCKa-
€TCS B CKBaKMHy, U onepauus no 6ype-
HWIO CReaytoLLEro KaHana noBTopseTcs.

YOIK-1 coCTOUT U3 CKBaXKMHHOTO Npu-
60pa U Ha3eMHOro 610Ka ynpaBfeHus,
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6 - KacCceTHuK

pa3MeLLEeHHOro B creuunanbHOM aBTOMO-
6une.

YOIMNK-1 npegHa3HayeHo ans cosja-
HUS NPOTAXKEHHbBIX PUIBTPALIMOHHbIX Ka-
HanoB nytem 6ypeHus o6cagHow TpyObl,
LLEMEHTHOMO KaMHS1 M FOPHOW Nopofbl.

[laHHas TEXHONOrMsl BTOPUYHOIO BCKPbI-
TUS NPOAYKTMBHOIO MiacTa NO3BONSET:

1) Npon3BECTU BCKPbITUE NMPOAYKTUB-
HOro mnnacta TaK Ha3biBaeMbiM "Waas-
WwMM" METOAOM, TO eCTb 6€3 pa3pyLleHUs
LLe/TOCTHOCTM LLEMEHTHOIO KaMH$ B 3aKO0-
JIOHHOM MPOCTPAHCTBE;

2) BCKpbIBaTb MAacTbl MOLLHOCTbIO OT
0,5 m n 6onee;

3) BCKpbiBaTb NaacTbl ¢ BHK;

4) BCKpbIBaTb MAacT Ha penpeccuu,
paBHOBECHM W AENPECCUM;

5) ncnonb3oBatb HedTb UK HedTeCo-
JEprKallyto 3MYNbCUIO KaK MPOMbIBOY-
HYIO *WAKOCTb NpKU BypeHnu nnacta, uc-
KtoYass 3TUM BO3MOXHOCTb Ko/bmaTa-
LMW KaHana, 4YTO yMeHbllaeT BPeMS Bbl-

9) NPOW3BOANTL BCKPbLITUE MHOTOKO-
NIOHHOM KOHCTPYKLMKW, T.e. BTOPUYHOE
BCKPbITME Mfacta, Yepes aKcniyatauu-
OHHYIO U TEXHUYECKYIO KOSTOHHbI.

CospaHne NpoTSKEHHbIX GUALTPALIMOH-
HbIX KaHanoB MO3BOMAET BKIOYUTL B pa-
60Ty paHee He 3aeNCTBOBAHHbIE Y4aCTKM
nnacra, noy4uTb MOMOMMTENbHYIO AnHa-
MWKy MO rMAPOMNPOBOAHOCTH, MbE30MpPo-
BOAHOCTU M CKMH-GaKTOpY, 4To BeaeT K
YBEMMYEHMIO NNACTOBOrO AaBNeHus, nebe-
Ta CKBaMHbI, KO3AdbULMEHTa NPOAYKTUB-
HOCTM U K yMEHbLLEHWIO 0GBOAHEHHOCTH.

TexHU4yeckme xapakKTepucTUKu
YOK-1
* MaKkcumasnbHoe faBieHue paboyen
cpeabl, Mla 35
* MaKkcumasibHas pabovas
Temnepartypa B CKBaxkuHe, °C 105
* KosimyecTBO KaHasoB 3a OA4MH CyCK,
LUT. 1
* Pazmepbl GUIbTPaLMOHHOIo KaHana,
MM:

XO/[la CKBaXMHbl HA PEXUM; - J/IMHa 1000
6) KOHTPONMPOBATb NPSIMbIM U KOCBEH- - IMaMeTp 20
HbIM (rpaduyYeckum) MeToaamu rmyéuHy  *Iiowanb puibTpaLUmoHHOro KaHana,
NPOGYPEHHOTO KaHana; cm? 628
*
7) coapaBaTh KaHan cTporo nog 90° or- - Hanpsxenne nutakms, B 380
*
HOCHTENIbHO OCH CKBAMMHbI 3a cueT e~ | IPOAOKUTENLHOCTb GYpeHHs 60
0/IHOro KaHana, MUH
CTKOro coeanHeHus 6ypoBbIX BTYOK; A
* Bpemsi nepe3apsKy KacceTbl,
8) ycTaHaBAMBaATb CBA3b MeXay Hed- MUH 60
Ter"a30HaCbIIJJ,veHHbIM nnactom v o6cag- * [a6apUTHbIE pasmepb!
HOW KONOHHOWM KaK B HOBbIX CKBaXMHax, CKBaMWHHOIO Mpu6opa
06wl Bng YOMK-1: BblWeAWNX U3 BYpeHUs, TaK U B cTapblX, MM:
1 - nynbT ynpasnexusi; 2 - 610K HaxoAsalmMxea B aKcnayatauuu, B nep- - guamerp 121
SJIEKTPOHUKY; 3 - JNIEKTPOABUIraTE b, dopunpoBaHHbIX U He nepdbopupoBaH- - AMHA 3860
4 - y3en ¢ukcaumu; 5 - y3en 6ypeHus; HbIX paHee UHTepBanax; *Macca, Kr 120

Ta6nuuya 1

lfeonoro-¢usnyeckas xapakrepmMcTuka NnpoAyKTUBHbIX NnactoB P,_;, Bo3elickoro mecropoxaeHus

NeNen/n Teonoro-¢usunyeckue nokasartenm nnacra Py EauHuua nsmepexnns 3HaueHus nokasarenei
1 CpepHsis y6uHa KPOBAM NnacTa M 1618
2 Tun 3anexun NJacToBbIVi, CBOA0BbIN
3 Tun konnekTopa nopoBbIii
4 CpepHsas o6Luas ToNMHA niacTa ™M 6,7
5 CpepnHasn HedTerasoHachILEHHas TONILMHA NlacTa M 2,2
6 MopucTtocTs % 25
7 MpoxnuaemocTb MKM? 0,760
8 KoadduumeHT necuaHmcroctn DOV eAnHULL 0,35
9 KoaddpuumeHT pacuneHeHHOCTH DOV eANHULL 1,35
10 HauanbHasi nnacTtoeas TeMneparypa °C 34,3
11 HauanbHoe nnacToeoe AaenexHve MnMa 14,5
12 Bs3kocTb HeTU B NNaCTOBbIX YCAOBUAX mMa-c 112,5
13 AGcontoTHaa otmeTka BHK ™M -1433
14 CopaepxaHue cepbl B HepTn % 1,37
15 CopnepxaHnue napacduHa B HepTu % 2,42
16 [aeneHue HacbileHUs HedTU MnMa 1,6
17 FaszocopepxaHuve m3/T 3,4
[HFH] = N210/2009
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Ta6Gnuua 2

U3meHeHne ruppoanHaMnyeckux nokasarenen nnacra P, npn ¢opmupoBaHum
NMPOTSXEHHbIX APeHaXHbIX kKaHanoB B M3 Ha ckB. 442

TmppoaviHamuyeckue En.

nokasarenu nnacra n3mepeHns N0 dbopmupoBaHus nocne GopMUpoBaHUS
Mnowansb punsTpaummn cm? 2512

MnacToBoe naeneHne MMa 12,375 12,665

[.e6uT no xmuaxkocTn M3/cyT 2,57 6,61

KoadpuumeHT npoayktueHoctn  Mm%/cyT-MMfa 0,9 1,2
MMpponpoBoaHOCTb A-cm/cN3 0,70 0,89
Mbe3onpoBogHOCTL cm?/c 41,553 52,464

CkuH-pakrTop - -2,73 -3,05

OGBOAHEHHOCTb % 62,9 51,6

3HayeHus nokasarenei nnacrta

U3meHeHue noka3atenen
(+ - yBenuueHue,
- -yMeHblueHune), %

+2,34
+239,7
+33,3
+27,1
+26,3
-11,7
-18,0

MpombicnoBble ucnbiTaHna YPMNK-1
NPOBOAMNINCL Ha CKBaxKMHax 560 n 442
Bosenckoro mectopoxaenusa TN "J1Y-
KOWJI-YeuHcKHedpTeras".

24.04.2008 1. Ha cKBa)knHe 560
6bl10 NpobypeHo 4 NpPOTAXKEHHbIX
GUNbTPaLMOHHbBIX KaHana ryouHon
1000 mm Kaxgbih B nnacte P, Ha
rnyéunHax 1688 m, 1689 m, 1690 wm,
1691 m.

01.07.2008 1. Ha ckBarkmHe 442 6bI10
NPo6ypeHo 4 MPOTAKEHHbIX GUIbTPaLLK-
OHHbIX KaHana B paHee nephoprpoBaH-
HOM nnacte P, B WHTepBanax
1566,0 +1572,0Mm1 1576,0 - 1580,0 m
Ha rnybuHax 1571 m, 1577,5m, 1578 m,
1579 M C BbINOMHEHWEM FMAPOAMHAMM-
YECKMX nccneaoBaHui 10 n nocne gop-
MupoBaHus MNOK.

Bcero cdhopmrpoBaHO B Kaxaow CKBa-
*WHe no 4 KkaHana gnameTpom 20 MM U
annHon 1000 mm. CymmapHasa nnowaib
dunbTpaumn 4-x KaHanoB B KaxKaow
CKBaXXunHe coctaBuia 2512 cm?.

B ta6n. 1 npuBeaeHa reonoro-pusnye-
CKasi XapaKTepucTuMKa MNpPOAYKTUBHbIX
nnactoB P, UeHTpanbHOW BepxHe-
NepMcKon 3anexu Bo3encKoro mecto-
POXKAEHMS.

McnbiTaHna oueHMBanucb No pesysib-
TaTam 06paboTkM KBY. B KayectBe Kpu-
TepueB OUEHKMN MPUHATLI:

[ nnacTtoBoe JaBJieHue;

1 KO3PDULIMEHT NPOAYKTUBHOCTH;

1 Nbe3onpoBOAHOCTb;

[ "CKUH-adPpeKT";

[1 06BOAHEHHOCTb A0OLIBAEMOW HED-
™ (cm. Tabn. 2).

M3 Tabnuubl BMAHO, 4YTO nocne ¢op-
MWUPOBaHWS MPOTSXKEHHbIX GUabTpaLm-
OHHbIX KaHanos B 131 oTMe4aeTcs no-
JIOXKUTENbHas AMHaAMUKa No BCeM Imi-
poAvHaMUYeCKMM NoKasaTensm nnacta
P2-111.

Takum 06pas3om, Ha OCHOBaHMK MpPo-
BeAEHHbIX MPOMbIC/IOBbIX UCCIEA0BaHNUM
Ha CKBa)kmHe 442 B03eMCKOro mecTo-
POXAEHWS YCTaHOBNEHO creayiollee:

paspaboTaHHas HoBasi TExHMKa anga 6ec-
nepdopaTtopHOro crnocob6a BTOPUYHOIO
BCKPbITUS NMPOAYKTMBHbLIX NAacToB o6ec-
ne4yvBaeT GOPMUPOBAHWUE NMPOTHKEHHbIX
GUNBbTPALIMOHHBIX KaHaNoB M3 3KCMya-
TalUMOHHbIX KOMOHH aAnameTpom 168,
146 MM B WaAsWEeM pexume IMHON
1000 mm 1 gnametpom 20 Mm. TexHono-
rma dopmupoBaHua 6ecnepdopartop-
HbIM CMOCOGOM MPOTAKEHHbIX GUIbTPa-
LIMOHHbIX KaHanoB B 3[1 no3Bonser:

I CyLLeCTBEHHO YNy4lUUTb TMAPOANHA-
MUWYECKME CBOMCTBA BCKPbLITUS NPOAYK-
TUBHbIX MN1aCcTOB;

1 MOAHOCTbIO MCKIYUTL MMMYbC-
Hyl0 gedopmauuio aKcnayaTauMOHHON
KOMIOHHbI M paspylleHne 3aKONOHHOro
LLEMEHTHOI0 KaMHS.

YHUKanbHOCTb Aa@HHOro YCTPOWCTBA
3aKJ/1I04aEeTCs TaKKe B TOM, 4TO C ero no-
MOLLbIO BOSMOXHO BCKPbITUE MHOMOKO-
JIOHHOM KOHCTPYKLIMK, TO €CTb BTOPUYHOE
BCKpbITME NnacTa Yepes aKcnayaTaLmoH-
HYIO Y TEXHUYECKYIO KOSTOHHbI.

H3 0T4€TOB 110 Pe3yJIbTaTaM HUCII0Jb30BaHuA ycTporicTea YOIIK-1
KaK METO/la BTOPHYHOTI'O BCKPBITHA IUIACTA

3aKpbiTOE akLMOHepPHOE 061eCTBO
"Tatex" npu vCnosb30BaHUM yCTPOM-
cTBa Y®IK-1 Kak meTozja BTOPUYHOIO
BCKPbITUSA MPOAYKTMBHOIMO rnaacta BO
BpeMsi MpoBeAeHUs PEMOHTHO-M30-
NISILUMOHHbIX paboT U Npu BBOAE B IKC-
nayaTaumnio HOBbIX CKBa*WH PYKOBOJ-
CTBYETCS TEM, YTO A@HHbIN METOA N03-
BOJISIET:

I poM3BECTM BCKPLITUE MPOAYK-
TUBHOrO naacta "waasawmm" Metogom,
TO ecTb 6€3 pa3pyLeHns Le10CTHOC-

TM LUEMEHTHOIro KaMHs B 3aKOJIOHHOM
npocTpaHcTBe;

Il BCKpbIBaTb n1acTbl TOJLWMHON OT
0,5 m n 6onee;

I BCKpbIBaTh naacTsl 6€3 rnocaeay-
rowen obpaboTKku npu3aborHoOM 30-
HbI;

[0 BCcKpbIBaTh naactbl nociae PUP ¢
MCrnosib30BaHNEM XWMWUYECKMX pea-
reHToB;

I BCKpbIBaTh niactbl ¢ 6/7M3KO pac-
M0/10)KEHHbIM BOAOHEQPTSHbIM KOHTaK-
TOM.

Mcnonb3oBaHWe AaHHOro metoga B
2008 r. gano rnoaoxutesbHble pe3ysib-
TaTthl Ha CKBaxkumHax 11574, 11268,
11285 OHOGUICKOro MECTOPOXKAEHMUS,
B 2009 r. Ha cKkBakmHe 11289 OH6M-
CKOIro MECTOPOIKAEHUSI U HA CKBaKMHe
4616 [IEMKMHCKOro MeCTopOXKAEHMUSI.
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CxBa:xkuHa 1.1
OHOHUIICKOE MECTOPO:KICHIE CKB 1.1
Hara Oypenus 1992 r.

TeKywnin 3a6oi: 1096 m
MHTepsan nepdopaumu:
-907,5-911,3 M1 913,9-915,7 m
(BEPENCKUIM FOPUBOHT);
-921,1-926,5 m; 928,9-931,1 ™m;
936,0-941,0 m

(6aWKMUPCKUI TOPU3OHT);
-1221,0-1230,4 m
(606PUKOBCKUIM FOPU3OHT)
M30MPOBaH LLEM. MOCT;
-1096-1280 m, OOBOAHEHHOCTb, %
1254,0-1255,0 m n 1258,0-1259,5 m Le6eT, m*

(YNMUHCKMIW FOPU30HT) M30/IMPOBaH.

MNepdopauus nposogunacs MK-105

(ycuneHHble 5 oTB. Ha 1 m).

[MnactoBoe aaBnexnue 41 atwm,

onpeaeneHo 02.10.08.

[e6but uaroctn 3,2 m3/cyT. [1ebut HedTn 2,64 T/CyT.

06BoaHeHHOCTb 10% bk 12,2 M3/T.

9.10.08 npu nomolm YPIK-1 nponsseneHo 6ypeHne NpoTaKEHHOro GUbTPaLMOHHOIO KaHana Ha rnybuHax
914,14 m n 908,5 M rnyémHon 1000 mm 1 anametpom 20 mm. O6uias nnowaab GunbTpaunmn coctaBuna 1256 cm?.
XapaKTepuCThKa n3meHeHus paboTbl CKBaXMHbI NpeAcTaBfieHa Ha rpaduKe.

O6GBOAHEHHOCTb

AHn

DeGet

CkBa:xuHa 1.0

OHOHUIICKOE MECTOPOKICHHE
BBoj u3 Gypenus 2008 T. CKB 1.0
NHTepBan nepdopaumm
-1132-1140 m (606PUKOBCKUIA);
-1149-1152 (4epeneLKkui);

- 1156-1159 (YynuHCKKM).

B pe3ynbrate nepdopaumm NMK105
(ycuneHHble 5 otBEpPCTMM Ha 1 M)
nonyyeH cnabbli NPUTOK
NM1acToBOW BOJbI.

YcTaHOBNEH LIeMEHTHbIM MOCT Ha
rnyéuHe 1100 m 1 pa3bypeH 1o
rny6uHbl 1138 Mm. O6BOAHEHHOCTb, %

B nHtepBane 1132-1136 Oe6er, v®

npounaBeneHa nepdopaums NC-112

(5 oTBEpPCTUIM Ha 1 MeTp).

PesynbraT nepdopaumu - cnabbin

NPWUTOK NIAcTOBOM BOAbI.

20.08.08 npu nomouwn YOIK-1

npoussefeHo 6ypeHne NpoTaXKEHHOro GUNLTPaLMOHHOIO KaHana

Ha ry6uHe 1134,6 m ryéuHon 1000 mm 1 guameTtpom 20 MM, niowaab GuabTpaLuMoOHHOIro KaHana 628 cm?.
XapaKTepuCThKa M3MeHeHWs paboTbl CKBaXMHbI NpeAcTaBfieHa Ha rpaduKe.

O6GBOAHEHHOCTb

AHun

DeGeT

[HFTH] = Ne10/2009
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HjeMeHThl HOBU3HBI
IIPU BTOPUIHOM BCKPBITUH
IPOAYKTUBHEIX ILIACTOB

A.M. HyiKkuH,

B.®. KopuaruH,

MN.E. Kasaukos,

A.B. Amutpues,
B.A.PegHukoB

/000 "CepsucHedreras”,
r. Camapa/

00O "CepsucHedreras”
443080, r. Camapa,

yn. PesontounoHHas, a. 70,
nutep 2, obuc 412
Ten./dakxc: (846) 342-67-07
342-67-17

info@sng-s.ru

yab6a npu3abonHON 30HbI

NPOAYKTMBHOrO nniacrta Ha-

YyMHaeT GopmupoBaThCcHd C
TOro MOMEHTa, Korga [o/soTo npu
6ypeHMU CKBaXMHbl KOCHYNOCb
KpoBnu &aoMaoHachIULEHHON Ton-
WM rOPU30HTa.

[Mpun aTom Hanboee oTpuLaTenb-
HbiMM daKTopamu, KofibMaTupyto-
WMMK NpU3abonHyt0 30HY NPOAYK-
TMBHOIO NnacTa, ABASOTCH:

1) dmunbTpaT NPOMbIBOYHOM XKKA-
KOCTM (BOAHas cocTaBnsiowWwas riu-
HMUCTOrO pacTBopa);

2) BeNMYMHa pernpeccuu Ha 3a-
60€e CKBaXKWHbI (MpeBbIlEHE AaB-
NleHns ctonba NPOMbIBOYHOM XUA-
KOCTM Ha 3aboe Haj JaBleHuem
dnonga B NpoayKTMBHOM nnacTe);

3) TeXHoNorna W AAUTENbHOCTb
6GYpPEHUS CKBaXKUHbI;

4) cnocob M KayecTBO LEMEHTU-
pPOBaHUA CKBaXWHbl M 06CaAHbIX
Tpyo.

Pagnyc npoHWUKHOBEHUS GUNbT-
paTa B naacT B pa3HoW nuTepaType
npeacTtaBneH pPasinMyHbIMU BeU-
YyuHamu. Bce 3aBUCUT OT dunbTpa-
LMOHHbBIX XapaKTepuUCTUK crarato-

Lero KossneKkrtopa, oT coAepXaHus
B HEM TEppUreHHoro u KapboHar-
HOro MaTepuana. B Tex nnacrtax,
rae LUeMEeHTUPYILWNM 3JIEMEHTOM
ABNSETCH rNNMHa, NpyU BO34ENCTBUMU
npecHoro dwunbTpata NPOUCXOAUT
Heo6paTUMbIM npouecc pasbyxa-
HUS TJIMHUCTBIX YacTuy,. A B Kap6o-
HaTHbIX TPELMHOBAaTbIX KOJIJIEKTO-
pax rMUHUCTbIM pacTBOP, NPOHUKaA
B TPELMUHbI, TMUHU3NPYET ux, Gop-
MUPYA TNUHUCTYIO KOPKY Ha CTeH-
Kax, u obpasyeT WlaMoBble K/u-
HbA.

B cnabonpoHuuaeMbix nnacrtax
pafuyc NpPoHUKHOBEHUA dunbTpaTa
MOXeT ObITb OrpaHUYeH gecaTKkaMmu
CaHTMMETPOB.

B BbICOKOMpPOHML@EMbIX KOMJIEeK-
Topax dunbTpaT MOXET NPOHUKaTb
Ha HECKO/IbKO MeTpoB OT cTBoOfa
CKBaXXWHbl. B paboTe (6) nokasaHa
MaKcuManbHas BeNWYUHa 3O0HbI
KofibMaTtaluuu, paBHas 6 metpam. A
B paboTe (1) npuBeneH npumep wmc-
CcNnefoBaHWs KoNneKkTopa ¢ nomo-
Wbl nnacToucnbiTaTens nnactos

)
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Ha Tpy6Gax B npolecce CTpoUTeNbCTBa
CKBaXMHbl: OTOOPaHHbIM 06BbEM PUIb-
TpaTa nepecyuTaH Ha rNy6GuMHY ero
NPOHWKHOBEHUS, KOTOpas paBHANach
2 mMeTpaM. K MOMEHTY BTOPHUYHOTO
BCKPbITUS niiacTa 3TOT napameTp mMo-
ET TONbKO BO3pacTy.

BennunHa ctatnyeckomn penpeccuu
B CKBaXMHax 6€3 aHOMaslbHO BbICO-
KWX NNacToBbIX AaBJIeHUI Konebnetcs
oT 2 go 5 MIa. OgHaKo npu cnycKe 6y-
PUNBHOIO MHCTPYMEHTa "C BeTepKom"
AVMHaMWKa MNepeMeHHbIX penpeccui
pe3Ko BO3pacTaeT 3a cyeT adpdeKTa
nopLHeBaHMs.

TexHonorug 6ypeHns, npeaycmoTt-
peHHasa v yTBEPKAEHHAa reonoro-Tex-
HWYECKMM HapaaoM, AOMIKHa coaep-
KaTb Waasuune mMeToabl BCKPbITUS W
NPOXOAKN NPOAYKTUBHbIX N1acToB (a3-
pUpOBaHHble PacTBOPbI, PACTBOPLI Ha
HedTaHOM ocHoBe K1 ap.) (3). AnuTtenb-
HOCTb npouecca 6ypeHus npu 3TOM
[OMKHA OblTb MUHUMANbHOM, T.€. CKO-
POCTb MPOXOAKMK - MaKCUManbHon. 13-
BECTHO, 4YTO MpuBAEKaTeNbHas KOHCT-
PYKLMSA CKBa*KWMHbl C TOPU3OHTaNbHbIM
CTBOJIOM MO NPOCTUPAHUIO NPOAYKTUB-
Horo cTtBosia Ha 100-500 m ob6ycnoBs-
nvBaeT ANuTeNbHOe Bpems 6ypeHus
no NaacTy, POCT 30HbI KOibMatauuun v
yBennM4yeHue 3aTpaT Ha OCBOeEHMWe
CKBaXXWHbl.

B pa6oTe (4) nokasaHo, 4TO B Npu-
3a60MHON 30He naacta npoHuuae-
MOCTb B HeOOGCaX}eHHOW CKBaXXWHe B
3aBUCUMOCTH OT JIMTONIOTUU CHUXKaET-
cqa B 2-10 pas.

KpenneHue CKBa*kuHbl B HalLEM pe-
rMOHe, KaK npaBuio, BeAeTcs B OAWH
npuemM CNyCKOM 3KcnayaTauUOHHOWM
KOSIOHHbI CO CMJIOWHbIM LEeMEHTUPO-
BaHueM. [1pn aTOM TaKKe HEU36EXHbI
3HaYyuUTENbHbIE PENPECCUU Ha NIacT U

duneTpaymna BOAHOM OCHOBbLI B KOJI-
nektop (2).

K atomy BpemeHu cyabba npusa-
GOMHOM 30HbI NPOAYKTUBHOIO nnacta
B OCHOBHOM cdopmupoBaHa. Bbibop
TEXHUKW U TEXHONOTUU BTOPMYHOIO
BCKPbITUS njacta HeceT OTBETCTBEH-
HOCTb 3a ycyrybfneHue 30Hbl KOnbMma-
Tauuu uav 3a ee NpeofosieHne u pac-
dopmMupoBaHue.

OCHOBHble KpUTEPUM BbIGOPA TEXHU-
KW W TexHonoruum ansg nepdopauum
3KCNyaTalMOHHOM KOMOHHbI:

1. Nepdocucrtema, paboTatowasa ¢
KYMYISTUBHbIMW 3apajaMu HOBOTO
nokonexHus cepuun M (rny6okoe npo-
6utne) n cepun bO (6onblioe oTBEP-
cTue).

2. MNepdocuctema, nossondiowas
npoBOAUTb CNycK nepdopaTtopa Ha
HKT (HacoCHO-KOMMpEeCcCOopHblie Tpy-
Obl).

3. MNepdocucrtema, no3pongdouias
NPOBOAWTb BTOPUYHOE BCKPbITUE
NPOAYKTUBHOIO njacta npu rny6o-
KOW genpeccuun ¢ 6e3onacHom U Ha-
LEeXHON OOGBA3KOW YCTbA CKBaXMW-
Hbl.

4. lMepdocuctema, paboTawouas B
Wajawem pexmme no LeMeHTHOMY
KaMHIO.

5. Nepdocuctema, nospongwouas
BCKpbIBaTb OAHOBPEMEHHO 2-3 npo-
naacTka ¢ Mponyckamu YnOTHEHHbIX
nepemMblyeK.

6. Nepdocuctema, B KOTOPOW MpU-
MEHSETCS MHULMUPYIOLLAA WTaHra ¢
rMyGUHHbLIM MaHOMETPOM, PErucTpu-
pyloLWMM MOMEHT cpabaTbiBaHWsa nep-
dopatopa.

7. Mepdocuctema, nossondaowas
cpasy nocne nepdopaumm otpabathbl-
BaTb MJ1IaCcT Ha pexumax 6e3 nogbema
HKT n nepdopatopa.

Bcem 3TuM KpuTepuam oTBedatoT
Tpy6HO-KapKacHble CUCTEMblI OAHO-
KpaTHoro npumeHeHus KIO npowus-
BoactBa KomnaHum OO0 "lMpomnep-
dopartop" (cM. Tabn.).

Bce 3apsaabl npownun ceptuduKkaum-
OHHbI€ UCMbITAHMS MO POCCUNCKOM Me-
Toamke CC-05 # ycrnewHo NnpuMeHstoT-
CSl Ha MecTopoXAeHusx Kak Poccum,
TaK 1 6AMKHEro 3apyberbs.

Bbi6op rny6okon pgenpeccuu Ha
nnacT JOMKEH y4YuTbiBaTb cnegyloline
yCnoBus:

1 IMTONOTUIO MPOAYKTUBHOIO nnac-
Ta (AaHHble aKyCTUYeCKOro M MaoTHO-
CTHOrO KapoTaxa);

[0 nepenaj AaBfieHWs Ha nakepe
(Npn KOMMOHOBKe nepdocucTembl C
nakepom);

1 NPOYHOCTHblE XapaKTEPUCTUKHU
HKT 1 o6cagHon KOnoHHbI (5).

PykoBoasawmmn oOKyMeHT (7) npeana-
raeT cnepywouiee BblpaxkeHue gns on-
peaeneHns aenpeccuu:

AP=P(2,8-4,2),

roe AP - nnaHupyemas genpeccus
Ha nnact (MMa);

Pp - (daKTuyeckasa penpeccuss Ha
nnact npuv GYPEeHUM MNPOAYKTUBHOIO
ropmsoHTa (Mlla);

AL
T 100"

P, - ruapocraTuyeckoe faBfieHne Ha
3a60e CKBaXWHbl nNpu OypeHun npo-
[OYKTMBHOro ropuaoHTta (MMa);

H - rny6uHa CKBaXXuHbl Npu 6ypeHnn
NPOAYKTUBHOIO ropnM30HTa (M);

Y - MNOTHOCTb MPOMbIBOYHOWM KUA-
KOCTW rpun 6ypeHuun (r/cme);

P., - nnactoBoe fasneHune (Mla).

B 3apybexHon nutepaType npea-
CTaBJIEHbl CBOM NOAXOAbI K BbIGOPY Ae-
npeccuM Ha MPOAYKTMBHLIM naacT,
CTPOro y4uTbiBatolWMe MAOTHOCTb MO-

OCHOBHbIE TEXHU4YecKue XapakTepucTuku neppocucrtem

06Go3HauyeHue nepdoparopa Knoz3 Knoso
Bec BB ogHoro 3apsga, r 22 22

Cepus 3apsga rn rn BO
AnameTtp nepdopartopa, MM 73 89
MuHUManbHbIA guamMmeTp 06CaaHOo KOJIOHHbI, MM 90 115
MakcumanbHasa Temneparypa npumeHeHus, °C 150-170 150-170
Dasnenue (min/max), MMa 1/130 1/130
MakcumanbHas nnoTHOCTb nepdopaumm, oTe./M 10 20
dasuposka pacnosioXXeHus 3apsaos, rpag. 60 60
ny6uHa NnpoGuTUS N0 KOMOMHUPOBAHHOK MULIEHn, Mm 700 760 260
[AunameTp BXOQHOrO OTBEPCTUS, MM 12 12 20
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KMo102 Knoii4
30 30

m BO rn BO
102 114

127 145
150-170 150-170
1/130 1/130

20 20

60 60

960 280 1000 280
12 22 12 22
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poA4 KOMNIEKTOPaA M CKOPOCTb pacnpo-
CTPaHEHWS YNPYyrux BOJSIH B 3TUX NOPO-
fax.

CkBaxkuHa N21 Ha rpanuue ¢ Capa-
TOBCKOW 06/1aCTbto: 6allKUPCKUMA ApycC
(rnybuHa 2530 M) npeacrtaBneH Kap-
6OHATHbIMWU OT/IOKEHWUSIMM, MIOTHOCTb
FMHUCTOro pacTeBopa npu 6ypeHuun y
= 1,18 r/cm® PacueTt genpeccuu no
dopmyne (1) n no 3apyberkHbIM rpa-
duKam nokasan Aenpeccuto, paBHyto
8,5 - 9,0 MMa.

B nepdocucteme, Kpome rnybuHbl 1
aAvameTpa KaHana, Ba)KHeWwWwum
nokasaTenem sBnsetcs ¢asnpoBKa:
60 rpagycoB ¢ NnogbeMoM Mo crnupanu
[JatoT Te 6 nydyen, KoTopble MO OKPYK-
HOCTW pajnanbHOro NoToKa No3BoNs-
0T MMEeTb MOJIHbIK OXBaT Npu3abou-
HOW 30HbI NnacTa.

Ha puCyHKe npeacTaBneHa reomet-
pus nepdoprMpoBaHHOM CKBaXMHbI.

KayectBO LemeHTMpoOBaHUa obcaj-
HOM KOMIOHHbI aKTMBHO BAIMSIET Ha [0-
OblBHbIE BO3MOXHOCTU CKBaXMWHbI.

O6BOAHEHHOCTb HEDTU WMHOPOAHOM
NnnacToBOW BOAOW, NOCTynatLwen B 30-

freomeTpusa nepdPopupoBaHHON CKBAXXUHbI

TpebyWmn 3HAYUTENbHBLIX OOMOMHMU-
TeNbHbIX 3aTpaT Mpu MIO0NALMOHHbIX
pa6oTax.

CoBpeMeHHOe BuaeHWe npobaembl
No3BONSET €€ pelaTb YyCnewHo B ToM
cnyyae, ecnu Hegpononb3oBaTenb B
TEXHONOTMI0 CTPOUTENbCTBA CKBAXXW-
Hbl 3aN0XMWT rAylWeHUne BOAOHOCHbLIX
rOPM30OHTOB A0 crnycka o6cajgHOM Ko-
NOHHbI. B pa6oTe (4) npuBeaeH oaunH
M3 BapuMaHTOB peanunsauuu npaktuye-
CKOro noaxofa K pelweHuio npobaemsl
C MOMOLLbIO UCNbITaTeNemn NnacTos.

Cnegylowmnm BapMaHTOM MOXKET Cny-
WUTb YCTAHOBKa B KPOBJ/Ee M NogowBse
HedTEeHOCHOro nnacrta B coctaBe 06-
CcaflHOW KOJIOHHbl HabyXxaloWmx nake-
poB SwellpackerTM.

3akno4yeHune
Hegpononb3oBaTenu, KOTopble
TBOPYECKM MOAXOANAT K TEXHUYECKNUM U
TEXHONOTMYECKUM HOBUHKaM, MMeEIT
BO3MOMXHOCTM Ha MPOEKTHOW CcTaauu
3a0XNTb Waasune pexmnmbl 6ypeHns
NPOAYKTUBHbLIX FOPM30HTOB, NMPK CTPO-
UTENbCTBE CKBaXWHbl MPOBECTU Me-
ponpuaTUs, KOTOpble NO3BOAAT AO6bLI-
BaTb Ka4yeCTBEHHble Yrn1eBOAOpPOabl,

Hy dunbTpaTta 3a cYET 3aKONOHHbIX Me-
peToKkoB - ¢daKTop, B OONbLWIMHCTBE
CNly4yaeB KaXKylWKUNCAa HEU3OBEKHBbIM WU

noao6patb yNbTpacoBpEeMeEHHbIE nep-
dbocucTeMbl A1 BTOPUYHOIO BCKPbI-
TMS NPOAYKTMBHOIO NaacTa.
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00 "Texreobyp" opraHn3oBaHoO
9 Hosbps 1999 roga. lono-
BHOM oduC GUPMbI HaxoauTCs

B . Camape. lpodunb BbINOSHAEMbIX
paboT - UHKEHEPHOE TEXHMKO-TEXHOMO-
rmyeckoe conposoxaeHue (UTTC) npo-
uecca 6ypeHus HaKIOHHO HamnpaBfeH-
HbIX M FTOPU30HTASbHbIX CKBaXKMH. C MO-
MEHTa cOo3[aHus NpeanpuaTMa UM 1o
KoHUa 2009 roga NnpoBeaeHo MHXKEHEpP-
Hoe conpoBoxaeHue 6onee 2000 Ha-
K/OHHO HamnpaBfEHHbIX CKBaXKMH. [lpu
3TOM MCMONb30BaNNUCh TENECUCTEMBI C
3MIEKTPOMArHUTHLIM Y TMAPaBANYECKUM
KaHanamu CBSI3M.

Bce atn roabl gearenbHoctb 000
"Texreobyp" Hepa3pblBHO CBfA3aHa C
[LEeATENbHOCTbIO MHOTMX MpeanpusaTui
3anagHo-CMOGUPCKOro pervoHa, TaKux
KakK:

© 3A0 "Nykonn-AUMK" (¢ 1999 no
2008 1. - 399 cKBaXKuH);

© OAO TNM "AraHHedTerasreonorus”
(c 2000 no 2002 r. - 28 CKBaXKUH);

© 000 CM "BATOMAN" (c 2001 no
2003 . - 76 CKBaXWH, U3 HKX 13 - 6OKO-
Bble CTBOJbI);

© OAO "CeBepHasi HedTb" (I. YCUHCK,
¢ 2003 no 2004 r. - 17 CKBaKuH);

© 000 "KHI" Cnbupb"/ "PH-BypeHue"
(r. YeuHck, ¢ 2004 no 2008 . - 83 cKBa-
HUHBbI);

© 000 CCK C® (r. Crpexeson, c
2003 no 2004 r. - 33 CKBaXMHbI);

© 000 "MernoHckoe YBP" (r. Meru-
OH, ¢ 2004 no 2008 1. - 292 cKBaXuWHbI);

© OAO "CnaBHedTb-MernoHHedTe-
ra3" (c 2005 no 2008 . - 506 cKBaMH);

© OAO "CnaBHedTb MerunoHHedTe-
rasreoniorna” (c 2005 no 2008 r. - 48
CKBaXXWH);

© 000 "PyccUHTerpan-3anCu6 HBK
"MMMOHEP" (¢ 2007 no 2008 r. - 64
CKBaXWHbI);

© 000 "BHBK" (r. Pagy*HbIR, ¢ 2007
no 2008 r. - 55 cKBaXuH);

© 000 "PyccHedTb-bypeHnue" (r. Hu-
*HeBapToBCK, ¢ 2007 no 2008 r. - 28
CKBaXWH).

JKcneamumm, 6asunpytonecs B ropo-
nax Koraneime, MermoHe u YCUHCKe, co-
CTOAT U3 60nee 4em 30 NPOn3BOACTBEH-
HbIX NapTUA U MEXaHWYECKOro y4acTKka
N0 PEMOHTY M NpodunaKInKke Tenecuc-
Tem.

OnepatuBHble MOGU/bHbIE NapTUK
OCHalleHbl cucTeMamMu 3ab6OMHOrO Tene-
MeTpuyeckoro kommnnekca 3TK-172 u
YKOMMJIEKTOBAHbI BbICOKOKBaNUdULM-
POBaHHbLIM MEPCOHaNoOM, CMOCOGHbLIM
OCYLLECTBNIATb MHXEHEPHOE TEXHUKO-
TEXHOOrMYECKOEe COMPOBOXKAEHME NPO-
Lecca 6ypeHus HedTAHbIX M ra3oBbixX
CKBaMWH, a TaKXe ornepaTMBHO peLllaTb
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HecTaHJapTHble 3aAayn Mo KOPPEKTU-
pPOBKe NapaMeTpoB NpPodunst B 3aBUCH-
MOCTH OT C/IOXMBLUENCS re00ro-TeEXHM-
4eCKOM 06CTaHOBKM.

CTaHuMW ynpaBneHusi pasmeLlleHbl B
MO6UNbHbIX  3aaHuax "THKATb-22",
"Kegp-22", a/m "KAMA3" 1 NOAHOCTbIO
OCHalleHbl HeobxoaMMbiM 06opyaoBa-
HWEM Ansl paboTbl C TENEeCUCTEMaMM.

MpumeHeHune ctaHumn MU no3sonset
HenpepbIBHO KOHTPOIMPOBATL U PErucT-
pupoBaTb OCHOBHbIE NMapamMeTpbl Gype-
Hus. OnepaTuBHOE WCMNONAb30BaHWE
3TUX AaHHbIX B npoLecce 6ypeHns gaet
LOMOJHWUTENbHbIE BO3MOXHOCTM B MNaHe
ONTUMM3aLMN UCTMIONb30BaAHUS KOHKPET-
HbIX TMNOB 3ab0MHbIX ABUratenemn, Ao-
10T, a TaKXKe NoBblWeHUsA 3ODEKTUBHOC-
TV YNpaBaseMOoCTU 3ab60MHbIX KOMMOHO-
BOK.

[Mpn BbINOIHEHWKU PaABOT NO NPOBOAKE
CKBaXMH Ha mecTopoxaeHunsax 000
"CnaBHedTb-MernoHHedpteras"”, 000
"PyccHedTb" BCe 4alle ucnonb3yetcs
cxema, B COOTBETCTBMMU C KOTOPOM Beay-
wmn TexHonor 000 "Texreobyp" BbINOA-
HAeT 0653aHHOCTU KOOPAMHMPYIOLLErO
TEXHONIOTMYECKOro opraHa. Ha Hero Bo3-
NIO¥EHbl 0683aHHOCTM B NiaHe Bblaayu
peKkomMeHauMin no onTUManbHOMY MC-
NONb30BaHMUI0 31EMEHTOB KOMMOHOBOK
HW3a 6ypWIbHOM KOMOHHbI, @ TaKXe aHa-
M3y paboTbl rMapaBIMyecKux 3aboMn-
HbIX ABUraTenew.

3a roapl pabotbl 000 "Texreobyp" Ha-
KOMJIEH OrPOMHbIM OMbIT UCNO/b30BaHUSA

CyGropusoHTanbHasa cKBaxuHa AMCOBENCKOro MecTopoXaeHus

TENEMETPUYECKUX CUCTEM B Pa3UYHbIX
pervoHax ctpaHbl. leorpadus BbinonHe-
HMA paboT, 6e3 NpeyBennyeHuns, oxeatbl-
BaeT MpaKTnyeckn Bclo 3anagHyto Cu-
6u1pb, CeBep Poccun 1 LieHTpanbHbIN pe-
TMOH.

Co BpeMeHeM paclwupsatoTcs BO3-
MOXHOCTH cepBuca GUPMbI, UICNOAL30-
BaHuA HOBOro obopygoBaHus. Tak, or-
POMHbIN UHTEPEC NPeACTaBASET NPUMe-
HeHue Tenecuctem C rmapaBavyeCKUM
KaHanom cBsa3nM APS SureShot MWD,
KOTOpOE NO3BOJIU/O0 BbIMOMHATL PaboThbl
Nno COMPOBOXAEHUID Mpodunen ropu-
30HTaNbHbIX CKBaXkMH. 000 "Texreobyp"
SABNSETCH WCKIOYUTENbHBIM KIMEHTOM
KomnaHun APS Technology, 3aHumato-
enca paspaboTKoOM M NPOM3BOACTBOM
TenecucTemM C TMAPaBAMYECKMM KaHa-
nom cBsi3u. KomnaHus ogHOM U3 nepBbIxX
B Poccun Havyana npuMeHsTb AaHHbIN
BUA o6opyaoBaHuA. B HacTosiwee Bpe-
MA Cc conpoBoxjeHnem 000 "Texreo-
6yp" npobypeHo yxe 6onee 30 ropu-
30HTa/IbHbIX CKBaWH W TPAHCMOPTHbIX
CTBOJIOB.

Cneuunanuctbl KOMMa@HUKU HEyCTaHHO
ULLYT HOBbIE PELUEHUS C LIeSIbl0 ONTUMMU-
3aUnn TEXHUMKO-TEXHOIOMMYECKOrO cep-
BUCca. TaKk, B nocnefHee Bpems pacluun-
peHbl HanpaBneHUs AeATeNIbHOCTU Npes-
NnpUATUS:

O MMosiBUNacbL BO3MOXHOCTb Mpeno-
CTaBNIeHUS1 3aKa34MKy rMApPaBINYECKUX
3a60MHbIX ABWUraTenen, 4oNoT U d1eMeH-
ToB ocHacTkn KHBK.

TexHonornyeckasa cnyx6a 000
"Texreobyp" BbIMNOMHAET pacyeT NPOEKT-
HOro NPOdUIA CKBAXKMHbI, BblAAET PEKO-
MeHAauMKn no onTMMasabHOMY UCMONb30-
BaHMWIO [0OJIOT, TMAPaBAMYECKMX 3a60M-
HbIX ABUraTenewm, 3/1IEMEHTOB KOMMOHOB-
KW HM3a BYpUIbHOM KOMOHHLI. [na pac-
4YeTOB WMCMOMb3YeTCH 3apEKOMEHJ0BAB-
WK cebs NMUEH3UOHHbBIM Mporpamm-
HbIM NpoayKT KomnaHun HALLIBURTON
"Compass 2003.21".

MpepocTaBasOTCA yCayru no opu-
E€HTUPOBAHUIO KIIMHOBLIX OTK/IOHMTENEN
npw 3ape3ke 60KOBbIX CTBOJIOB, a TaKKe
JaNbHENILEMY WHKEHEPHOMY TEXHWMKO-
TEXHOSIOTMYECKOMY COMPOBOXKAEHUIO 6O-
KOBOro CTBOJIa. Y KOMMNaHWKW ONas 3TOn
LLeSIM UMEIOTCH COBPEMEHHbIE Tenemert-
pUYECKME KOMIMIEKTbI Manoro avamert-
pa.

Pa3paboTaHbl, NpoLAnN UCMbITaHNUS
M WWMPOKO MPUMEHSIOTCH KOMMIEKTbI
3TK-172 anqa Typ6b1HHO-BpaLaTebHOro
6ypeHuns.

Ans BpaueHMs 6ypuabHON KOMOHHbI
co3aaHbl cneumanbHble 30Habl, 0TIMYa-
foLMecs oT paHee NPUMEHSIEMbIX NOBbI-
LLIEHHOW NPOYHOCTBIO U YCTOMYNBOCTBIO K
Harpyskam KpydeHusi. C Lefblo UCKILO-
YeHUs BpeaHblX BO3AENCTBUIN BUOBpaLINI
Ha MexaHW3M AaT4yMKOB nocnegHue us-
roTOB/MIEHbl TBEPAOTE/NbHBIMK - 6€3 Bpa-
LIAIOLWMXCHA YacTen.

000 "Texreobyp" ¢ NpMMEHEHMEM Bbl-
LLIEeONMUCaHHbIX KOMMIEKTOB 6bl10 NPOBY-
peHo 6onee 25 CKBaXKMH Ha MECTOPOXK-
AeHUsAX AHUMOBCKOM, YUCTUHHOM, Jlyro-
Bom OOO "CnaBHedTb MermoHHedTe-
ras".

MpaKTMka BHeApPeHUS TypOUHHO-PO-
TOpHOro cnoco6a OypeHust Mo3BONSET
YBEPEHHO rOBOPUTL O €ro HEOCMOPUMbIX
npeumylectTBax nepes TpaauLMOHHbIM
TYPOGUHHBIM MeTogoM. [penmyliecTBa
TYPOUHHO-POTOPHOro crnocoba - 6onee
KayeCTBEHHas O4YMCTKa MPOMbIBOYHOIO
areHTa oT WnaMa W, Kak cnefcreue, no-
BbllUEHWE MeXaHWYeCKom CKopocTu 6y-
peHusi, a TaKke 6ofiee ycTonynsoe Co-
CTOSIHWE CTBOMA CKBaXKMHbI U CHUXEHWE
OCEBbIX PaCTArMBaloWMX Harpy3oK npu
CMYyCKONOAbEMHbIX OnepaLmsx.

AHanu3 BNWSHWA BpalleHus 6ypuib-
HOW KONOHHbI Ha U3MEHEHWE MeXaHuye-

)
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CKOWM CKOPOCTK BYpeHUs U Ka4eCTBEHHOE
COCTOSIHME CTBOJIa CKBaKMHbl MOKas3bl-
BaeT, 4To o6a napameTpa TeM nyulle,
yeMm 60/iblle 3eHUTHbIV yron. 310 No3Bo-
NneT peKomeHaoBaTb 0653aTefibHoe
NpPUMeEHEHne TypOGUHHO-BpaLLATEbHOIo
cnocoba npu 6ypeHnn ropu3oHTaNbHbIX
Y4aCTKOB W TPaHCMOPTHbIX CTBOJIOB rO-
PU30HTaNbHbIX CKBaXMH.

FApKMM NPUMEPOM MUCMONb30BaHUS HO-
BOro o6opyaoBaHus ABNSeTcs cybropu-
30HTaNbHas CKBakKMHa $MCOBENCKOro
MECTOPOXKAEHUS.

Mpn 6ypeHnn TpaHCMOPTHOro cTBoOfa
3TOV CKBaXKMHbl MPUMEHSIICH KOMMIEKT
obopynoBaHua Ona TypOWHHO-Bpalla-
TEeNbHOro 6ypeHnsi COBMECTHO C KOM-
nnektom 3TK-172 ¢ aneKTpoMarHUTHbIM
KaHanom cBs3n. B cootBeTcTBMM C npo-
€KTOM OblNl JOCTUIHYT 3€HUTHbIV yron B
90 rpagycoB. PaHee TeneMeTpruyecKnumm
KOMMaHusaMu ans 6ypeHuss TpaHcnopT-
HbIX CTBOJIOB FOPU30HTaNbHbIX CKBaXMH,
KaK MnpaBwWio, UCMONb30BaiUCb KOM-
nneKTbl 060pya0BaHUS C rMapaBanyec-
KUM KaHanom cBsA3u. NprMeHeHne KoM-
nnexkta 3TK-172 cOBMECTHO CO CTallb-

HbIM 30HAOM MO3BOMNO KAYeCTBEHHO
BbIMOJIHWTb MOCTaBMIEHHYIO 3adayy M
3Ha4YUTENbHO CHU3WUTb CTOMMOCTb PaboT.

B nocnegHee Bpems ¢ NosiBAEHUEM
ponot TMna PDC u3meHuncs noaxon K
TEXHONOTMMW NPOBOAKK Npodunen ckea-
YMH. 3TO 0TPa3MNoCh Ha BbIGOPE KOMMO-
HOBOK, NOBAMSN0 Ha onpeaeneHue v on-
TUMU3aLMIO NapaMeTpoOB pexnma bype-
HWUS, MPUHLUMMNbBI MOCTPOEHNUS PacHETHOro
NPOEKTHOro npoduns.

TexXHONOrM4ecKon cnyx6on Hallen
KOMMNaHuK npoBegeHa paboTa No pas-
paboTKe TEXHONOMMK PaboTbl 3a60MHbLIM
OTK/IOHUTENEM C MNPUMEHEHMEM [0AO0T
Tuna PDC. OnpeaeneHbl METOAbI CHUXKE-
HUS 4O MUHUMYMa BPEAHbIX COCTaBASA0-
WKX, BAUSIOWMX Ha ynpaBnsemMoCTb
KOMMOHOBOK. Tenepb Mpu pauuoHasnb-
HOM MPOEKTUPOBAHUN NPOdUIA CKBa-
WHbl U NPaBUIbHOM BbIGOpPE KOMMO-
HOBKMW HU3a BYPUIbHOM KONOHHbI HaLK
TEXHONIOMN YBEPEHHO YNpaBnsioT pabo-
TOW OTKNOHUTENs npu 3aboe CBbllle
3000 m.

06006LeHHbIN OMbIT BHEAPEHUSA HOBbIX
TEXHONOTUM HaXOAMT OTPaXKeHWe B Tex-

HUYECKMX pa3paboTKax KOHCTPYKTOP-
CKOro OTAena KomnaHuu. MNocTosHHO co-
BEPLUEHCTBYETCA KOHCTPYKLMS npubo-
pPOB 1 060PYAOBAHUS.

000 "Texreobyp" Ha 6nuanLiee 6yay-
lwee CTaBWT nepen cobon cnegyolime
NPUOPUTETHBIE 3aaa4u:

© [JanbHellwee NoBblLLEHWE KaYecTBa
NMPOBOAKW CTBOJIOB CTPOSILLMXCS CKBa-
XWUH U COKpalleHWe CPOKOB CTPOUTENb-
CTBa B peasynbrate NpuMeHeHus 3abon-
HbIX TENIECUCTEM.

© ConpoBoxaeHne 6ypeHns CKBaXKMH
C MCMONb30BaHMEM TEXHOMOMMK TYPOUH-
HO-POTOPHOrO BypeHUs.

© CoBepLIEeHCTBOBaHWE 3KCMJyaTauu-
OHHbIX XapaKTepPUCTUK 060pyLOBaHUSA C
NPUMEHEHWEM HOBEWLLIMX TEXHONIOTUI U
KOHCTPYKLIMOHHbIX MaTepMasnoB.

© TecHoe COTPyAHMYECTBO C NPeanpw-
ATUAMU, 3aHMMaIOLWMMUCA BypeHuem
CKBaXKMH B pas/IMyHbIX pernoHax Poccum
N GNIVKHEro 3apyberbs.

© CoBepLUEHCTBOBaAHUE CUCTEMbI Me-
HeQ)KMeHTa KayecTBa KOMMaHWM U Nnoga-
rotoBka K ceptudukaumn  MCO
9001:2000.

B Ha KHNMXHYI0O NONKY HedTAHUKA

I0.A. KopHuibies

TuapoAuHAMUYECKHHA aHATH3 Pa3pad0TKH
3ae;kerl He(pTH rOPU30HTATBHBIMU CKBAKITHAMH

KasaHb, 2002. - 230 c.
B KHWre npeacTtaBneHbl pe3ynbrathbl
M3y4YeHUs TMNpoueccoB pa3paboTKu
HEedTAHbIX MECTOPOXKAEHUM C Mpume-
HEHWEeM ropu30HTalIbHbIX CKBaXKMH Ha
aHanoroBblX U GUIUYECKUX MoJensx
HedTaHOro nnacta. PaccMoTpeHbl pas-
JIMYHbIE BapMaHTbl PAAHbIX U naowaa-
HbIX CUCTEM 3aBOAHEHMWS MPU OTCYTCT-
BWU U HANIM4MUK 30HANIbHOM HEOLHOPOA-
HocTW. CMoJenupoBaHO BbITECHEHME
HedTU BOAOW U3 TPELLMHOBATLIX KOJ-
JIEKTOPOB MNpPU CTaLMOHAPHOM W YMPYro-LMKIMYECKOM PEXMU-
Max BO34eNCTBMA Ha nnacT. Ha cneuunanbHO pa3paboTaHHON
aBTOPOM MOAENN U3y4eH 0OMEH XUOKOCTbIO B cucTeme "610K-

TpewmHa" ang ruapodUnbHbIX U TMAPOPOBHbLIX KONNEKTOPOB.
Ocob6oe BHMMaHWe yaeneHo aHanuady rmapoavMHaMWKK Mpo-
LLeCCOoB, MPOTEKAIOLMX B NaacTax C0XHOI0 CTPOEHMUS.

o pesynbraTaM BbINOJHEHHbIX UCCNELOBaHWUA aBTOPOM
clienaH BbIBOJ O TOM, 4TO B OT/IM4ME OT BapMaHTOB pa3paboT-
KM HEPTAHbIX MECTOPOXKAEHUN BEPTUKANIbHLIMU CKBaXKMHaAMM
BapMWaHTbl C UCNOJIb3OBAHNEM FOPU30OHTaNbHbIX CKBaXMWH 06-
napatoT 6osbluien cneundukon u TpebytoT 6onee rny6oKon
npopaboTKM BOMPOCOB, CBA3AHHbLIX C 0OOCHOBAHMEM WX MPU-
MEHEHUS B KaXAOM KOHKPETHOM clyvae.

KHura npeactaBnsieT MHTEpPEC U NpeaHa3HayYeHa ans cne-
LManncToB B 061aCTM NPOEKTUPOBAHUA U pa3paboTKK HeDTS-
HbIX MECTOPOXAEHUN, a TaKkXKe AN npenogaBaTenewn, acnu-
PaHTOB M CTYAEHTOB CTapLUMX KypCOB BY30B COOTBETCTBYIOLLMX
crneumanbHOCTEN.
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IpynnupoBaHue 00bEKTOB Pa3pabOTKU

MECTOPOXKICHUMI

000 "JIykoitn - 3amagHas CuOHups"
C HIEJIBI0 CO3JaHUA MOJIETTH Pacyera

apdexrusnocTH I'TM

3.M. lOn6apucos,

P.T. WupraswuH,

B.P. BagauTtoBa,

U.M. IOn6Gapucos,

M.3. AaBneTKy>XuH

/000 "KoranbiIMHUMNHedTL"/

MCTEMbl pa3paboTKM MeCTo-
‘ POXAEHUW Ha No3aHEen cTa-

WKW, nNpumMeHeHuMe MeToLOB
yBennyeHna Hedrteotrgayn (MYH) wu
WHTEHCUDUMKAUMKM [0OblYM  HedTH
(MOH) TpebyloT Hay4HO 0OGOCHOBaH-
HOro noaxofa npu MPUHATUK pelle-
HWUI O NPUMEHUMOCTHU 3TUX MEPOMPU-
ATU. [Ona Mcnonb30BaHWUS HaKon-
JIEHHOTO MOJIOXUTENbHOrO OnbiTa
pa3paboTKM MECTOPOXKAEHUN HEeOob-
XOAMMO BblaeNieHne OAHOPOAHbIX
rpynn o6beKToB pa3paboTKu co
CXOAHbIMW FE0N0ro-PU3NYECKUMNU U
reosloro-TEXHONOrMYECKMMM XapakK-
Tepuctnkamu. lMNpu peweHnn nogob-
HOro poja 3afjay B reoflorMYeCcKMnx
uccneaoBaHUAX M Npu pas3paboTke
HedTAHbIX M ra3o0BbIX MeCTOpOXie-
HMI Ypano-MoBomkba M 3anagHoMn
Cnbupu Haunbonbllee NpPUMEHeHUe
HaxoAAT MeToAbl rMaBHbIX KOMMOHEHT
(MI'K) 1 AMCKPUMUHAHTHOrO aHanmn3a
(M.A. Tokapes, 1990; LW.X. CynTtaHoB,
2000; B.B. KanuHuH, 2000; B.U. He-

KpacoB, 2000; W.U. A6bi36aes,
2001; M.l BaT4MHUH, 2001;
A.A. Wamcyapos, 2002; .M. Hazmu-
eB, 2003 u ap.).

Bblgenve rnaBHble KOMMOHEHTHI,
MOXHO paccyuTbiBaTbh UX AN pa3HbIX
06bEKTOB ¥ CrpynnupoBaTtb 3T 06b-
€KTbl MO 3HAYE€HUSAM KOMMOHEHT UAKU
Ha OCHOBE 3TUX KOMMOHEHT cocTa-
BWUTb ypaBHEHWE perpeccuu, no KoTo-
POMY MOXHO YETKO BbIIBUTb CYLLECT-
BEHHblEe M HecyllecTBeHHble daKTo-
pbl.

B otanumne ot MIK, npu KoTtopom
rpynnupoBaHue - npoueaypa BHyT-
peHHe 3aMKHyTas, onupalolwascs Ha
MCXOAHYI0O COBOKYMHOCTb [JaHHbIX,
OUCKPUMUHAHTHbIV aHanns3 npoBoauT
rpynnMpoBaHve Ha OCHOBE anpuop-
HbIX AaHHbIX, T.€. YUCNO FPynn AOJIK-
HO 6bITb 3apaHee 3ajaHo. Mcnonb3o-
BaHWe meToda AUMCKPUMMHAHTHOrO
aHanusza (MJA) no3Bonser:

4
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‘ Metooe ON3

[pynnul MeTogoe

I Meroae: RTINS HuMHHECKEne [Tt ERSHTIT N
MeTomL METOLI METOAL!
Buae! (2) Buael (25) Buael (51) Bugsl (7)
1 2 1 2 | 3 | 4 123|456 1 P
| [ [ [ ] [ T 1 | |
| TepETOPNAINIEHUE NPORIBOLGTEEHHOS NPSLNDNETHE
I [ I
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I I
| MecTopomaeHHa
[ [ [ I
| z || : | ! | | ® |
[ I [
| O0bekTe pazpaboTrm
[ [
| 32 | | 32 | 33 | | 16 |
I I [ I
| IpynnupoeaHre 00LeKTOE pazpaloTrM
I I [ [
Ip. obbekToB Mp. 00LEeKTOB Ip. 0BLeKTOR Ip. 0BLEKTOR
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CpegHue sHaYeHKA MopHO-TECNOTHHECKMX W TEXHONOTMYSCKKX NapaMETDOE IEynn obLekToR

| TEXHUKD-3KOHOMUHECKNE pacHeThl athciekTuedocTr OMN3

| PaspaboTka peromMeHaumMi no nossiweHn sguberkTHeHocT

Cxema aHanusa apPpektnsHoctu UOH metogamum ON3
B 000 "Jlykoiin - SanagHaa Cubupb”

B 106UTbCS Haunyywero pasaene-
HUA rpynn 06bEKTOB B MHOTOMEPHOM
NMPOCTPaAHCTBE;

B NpoBePUTb MPaBUIbLHOCTb OTHE-
CEHUS KOHKPETHOro o6beKkTa K Tou
WK UHOW rpynne.

PaHee B [1] HamMKn paccMOTpeEHbI BO-
npocbl rpynnupoBaHus 'TM no TexHo-
NlornyecKkomy npuaHaky. O6uwas cxema
aHanu3a apdektuHoctM NOH npuse-
[eHa Ha PUCYHKe.

Mo TMMN "KoranbimMHedTeras" oTto6-
paHbl 32, no TMI "JlaHrenacHedTe-
ra3" - 32, no T "MokavyeBHedTEeras"
- 33, no TIMMN "YpanHedTeras" - 16
06bEKTOB pa3paboTku (Tabn. 1-4).
Bce 06beKTbl rpynnuMpoBannchb no 17
napameTpam: npousBegeHune adpdek-
TUBHOW TOJILWMHBI NnacTa, Koadoduum-
€HTa MOpPUCTOCTM U KOoapdUUMEHTa

HedTeHachlWEeHHOCTH (Had)*m*KH),
BSABKOCTb HEPTU (4H), NPOHULLAEMOCTb
(Kn), KoaddMUMEHT MEecYaHUCTOCTH
(Knecu), NNOTHOCTb CETKW CKBaXWH
(S), yoenbHble 3anacbl Ha CKBaXKWHY
(Q6/N), oTHOlIEHWEe KonuyecTBa [o-
O6blBalOLWMX CKBAXKWUH K HarHetaTeb-
HbIM (NJ/NH), 6e3pa3mepHoe Bpems
pa3paboTKM o6beKTa (1), KOMMNEeHca-
uusa otbéopa 3akaudkon (Komn), mak-
cumalnbHbiM Temn oT6opa ot HWU3
(tmax), OTHOWeEHWE CpeaHECYTOYHOMN
NPUEMUCTOCTH HarHeTaTeNbHbIX
CKBa)WH K cpefHecyTo4HOMY AebUTy
Nno XWUAKOCTU AOGbIBAOWMX CKBaAXWUH
(g3/qxc).

[Ons BblaeneHunsa Koandyectea GakTto-
poB BHayane 6bln UCMOAb30BaH Me-
Toao KaTttenna (Kputepuin oTceuBa-
HuS). B pesynbtate KONMYECTBO Bbige-

NIeHHbIX No KaTttenny ¢akTopoB Bbl-
6paHO paBHbIM cemu. 3aTtem O6bin
npoBefeH aHann3 pe3ynbLTaToB pelle-
HMa no MIK, KoTopbiM MOKasas, 4To
no TMM KHI u3 11 rnaBHbIX KOMIMO-
HEHT Ha nepBble 5 nNpuUxoauTcs
74,36% oblwen gucnepcun napamet-
poB no o6bektam, no TMM JIHI Ha
nepsble 4 npuxoautca 71,07%, no
TAN MHF Ha 4 - 71,34%, no TAMN YHC
Ha 4 - 75,63%. lNpvBeaeHHbIE JaHHblE
No3BONSAIOT cAaenaTtb BbIBOA, 4TO Mpw
BblAE/IEHUN OTHOCUTENbHO OAHOPOA-
HbIX rpynn o6bEKTOB BMOMIHE AOCTa-
TOYHO PaAcCMOTPETb MX B NPOCTPAHCT-
B€ TO/IbKO 3TUX YeTblpex-naTu rnas-
HbIX KOMMOHEHT.

Ka4vecTBO pacno3dHaBaHWA 06beK-
TOB, OnpeaeneHHoe MeTohOM [auc-
KPUMWHAHTHOrO aHalnsa, coctaBns-
et 98-99%, 4TOo cBUAETENbLCTBYET O
NPaBUIbHOCTU MONYYEHHbIX pPe3yib-
TaToB MO rpynnupoBaHUIO U pasje-
NIEHUI0 YCTAHOBMIEHHbIX TPYyNM 06beK-
ToB. Kaxaas 13 rnaBHbIX KOMMNOHEHT
HOCWUT cofep)aTeNbHbI XxapaKTep,
nogfaeTcs CMbICIOBOM MHTepnpeTa-
LMK, oTpaxas TO UAN MHOE CBOWCT-
BO, XapaKTepusylolee ycioBua 3a-
nieraHus, reonoro-ousn4yeckme u pu-
3WKO-XMMWYECKNe CcBOWCTBa nnac-
TOB M HachblWwalwmx ux GAonMgos m
TEXHONIOTMYEeCKNe napameTpbl pas-
paboTKMU.

TNN "KoranbiMHedTeras". OcHoOB-
HOW BKNaj B MepPBYIO rMaBHYIO KOM-
NMOHEHTY BHOCHAT BA3KOCTb HEDTU U
yaenbHble 3anachbl, npuxoasuimecs
Ha 1 CKBaUWHy, OTHOLWEHWE KOoNnye-
cTBa [0ObIBalOWMUX CKBaXWUH K Ha-
rHeTatenbHblM (Na/NH) u 6e3pas-
MepHoe Bpemsa pa3paboTKu 06bekK-
Ta (7).

BTopasi rnaBHas KOMMOHEHTa OTpa-
aeT KoOadPULUMEHT NECHAHUCTOCTHU U
MaKcuMManbHbIM Temn ot6opa oT HN3.

TpeTbsl rnaBHas KOMMOHEHTa OTpa-
aeT npousBeaeHne KoadpPpuuMneHTa
NOPMCTOCTH, HedTEeHaChIWEHHOCTH,
3bDEKTUBHON TOJIWMHBI NnacTa, a
TaKXe MPOHULAEMOCTU U MAOTHOCTH
CETKM CKBaXMH.

YeTBepTass rnaBHas KOMIMOHEHTa
oTparkaeT 3HayeHne KomneHcauuu
oT6opa 3aka4dykon (Komn) n OTHOLIE-
Hue (q3/qoic).
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UcxopHasa maTpuLa reosiorM4eckux U TeEXHOJIOrM4eCcKux napaMmeTpoB 06GbEKTOB pa3paboTku
mecTopoxaeHun TN "KoransimHedTeras™




Ta6bnuua 2

UcxopHasa MmaTpuLa reosiorn4eckux U TeXHOJIOrM4eckux napamMmeTpoB 06 bEKTOB
pa3paboTku mecTtopoxaenuii TMNM “JlaHrenacHedTeras”
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Ta6nuua 3

UcxopgHas maTpuLa reosiorM4eckux U TEXHOJIOrMYEeCKUX NapamMeTpPoB OGLEKTOB pa3paboTku
mectopoxaeHuin TMNMN "KoransimHedTeras™
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Ta6nuua 5

Mapametp 1rpynna 2rpynna
Hagpmnkn 0,553 0,469
UH 1,603 0,725
Knp 0,192 0,090
Knecu 0,624 0,626

S 21,000 21,684
Q6/N 99,485 158,607
NO/ Nu 2,941 4,735

T 3,290 0,544
Komn 87,969 77,963
tmax 6,469 3,600
q3 /qonc 2,702 7,792

[anee 6blIN paccynTaHbl UX 3Ha4e-
HUA ana "cpeaHux" TMMNOTETUYECKUX
3anexen (tabn. 5).

Kaxkgas n3 BblAe/IeHHbIX FPynn 06b-
eKToB o6slagaeT cBOUMMU cneumdpunye-
CKMMU OCOBEHHOCTSAMMU.

MepBasg rpynna o6beKTOB XapakKTe-
pu3yeTcs HanboNblLMMU 3HAYEHUAMU
KoadpdurumneHTa NPOHULAEMOCTH,
MaKcuMMaNbHOro Temna ot6opa oOT
HWU3 (tmax), nponsseaeHns Koapou-
LlMEeHTa NMOPUCTOCTHU, HEPTEHACHILLEH-
HOCTH, 3QPEKTUBHOM TOJLMHbBI Nnac-
Ta (Hs¢h*m*Kn), BA3KoCTH, 6e3pas-
MEPHOro BpemMeHn pa3paboTKkn 06b-
eKTa (1), KoMneHcauun otbopa 3aKay-
Kown (Komn).

BTopasa rpynna xapaktepu3dyeTcs
HanbOobWMMKN 3HAYEHUAMU KOIDDHU-
LMeHTa necyaHuctoctun (Knecu), nnot-
HOCTM CETKM CKBaXMH (S), OTHOLEHNS
KonnyecTtBa A06bIBAIOLLIMX CKBAXUH K
HarHeTaTenbHbIM (Nd/NH), OTHOWe-
HUS CPEAHEeCYTOYHOM MPUEMMUCTOCTH
HarHeTaTeNbHbIX CKBaXWH K cpefaHe-
CYyTOYHOMY [Ae6UTY MO MKWUAKOCTU Ao-

OblBalOWMX CKBaXKWH (g3/qac), yoenb-
HbIX 3anacos (Q6/N).

TAN "NanrenacHedTteras". OcHOB-
HOM BK/aA B NEPBYIO M1aBHYO KOMMO-
HEHTY BHOCHAT npoun3BeaeHue apdekx-
TUBHOW TONWMHBI NnacTa, Koadoduum-
€HTa MOpUCTOCTU M KoadPuLMeHTa
HedTeHacblWweHHOCTU (Hag *m *Kn),
KO3 DdUUMEHT NpoHULL@eMocTHn (Kn) n
KOadpUuMneHT necyaHUCTOCTH
(Knecu).

BTopas rnaBHas KOMMNOHEHTa oTpa-
aeT ygenbHble 3anacbl (Q6/N) u
MaKcuManbHblM Temn ot6éopa oT HN3
(tmax).

TpeTbsl rnaBHas KOMMOHEHTa oTpa-
YaeT NIOTHOCTb CETKU CKBaXMH (S) u
OTHOLEHWE CPpefHECYTOYHON NPUEMMU-
CTOCTM HarHeTaTeNbHbIX CKBaXWH K
cpeaHecyToYHOMy Ae6UTY Mo XKUAKOC-
TW [OGbIBAIOLWMX CKBAXWH (g3/qoic).

YeTBepTas rnaBHas KOMMOHEHTa
oTpaaeT BA3KOCTb HedTH (uH), OTHO-
WweHne KofinyecTBa [0oOblBaOLWMX
CKBaXWH K HarHetaTtenbHbiM (Nd/
NH), 6e3pa3mepHoe BpemMs paspa-
60TKM 0OBbEKTa (7) M KOMMEeHcaLuto
oT6opa 3aKka4Kkown (Komn).

PaccynMTaHbl MX 3HayeHus Aans
"cpeaHux" TMMNOTETUYECKUX 3asexen
(Tabn. 6).

lMepBas rpynna o6bEKTOB XapakKTe-
pu3yetcs HanboNbWUMMU 3HAYEHNAMM
H3¢p *m *Kn, BA3KOCTH, 6€3pa3MepHO-
ro BpeMeHn pa3paboTKku o6beKTa (1),
KOMMeHcaumMn oTbopa 3aKa4dykou
(Komn), makcMManbHOro temna ot6o-
pa ot HU3 (fmax), KoadduumeHTa
NPOHULAEMOCTH.

BTopasa rpynna xapaKTtepusyeTcs
Hanb6oNbWMMN 3HAYEHUAMN KOIPPH-

LUMeHTa necyaHuctoctu (Knecu), nnot-
HOCTM CETKM CKBaxWH (S), yaenbHbIX
3anacoB (Q6/N), OTHOLIEHNS cpeaHe-
CYTOYHOWM NPUEMMUCTOCTM HarHeta-
TENbHbIX CKBa»XWH K CpeaHEecyTO4HO-
My 4e6UTY MO XUAKOCTK J06bIBaAIOLLMX
CKBaXWH (q3/qorc).

TpeTbsl rpynna xapaKkTepusyetcs
HanboNbWNUMW 3HAYEHUSMU OTHOLIE-
HMA Konn4yecTBa A06bIBaOWMX CKBa-
WH K HarHeTatenbHbIM (NJ/NH).

TNMN "MokayeBHedTeras". OcHOB-
HOWM BKNaj B MePBYIO rMaBHY0 KOMMO-
HEHTY BHOCHT NNOTHOCTb CETKMW CKBa-
XWH (S), yaenbHble 3anacekl (Q6/N),
KOMMeHcaumsa oTbopa 3aKadkou
(Komn), makcnumanbHblM Temn oT6opa
oT HN3 (tmax).

BTtopas rnaBHasi KOMNOHEHTa oTpa-
aeT npousBegeHne 3adOEeKTUMBHOM
TO/WMHBI nnacTa, KoadpduuneHTa no-
pUCTOCTU U KoaddUuumeHTa HedTeHa-
collweHHocTn (Hag *m*Ku), 6e3pas-
MepHoe BpeMs pa3paboTku o6beKTa
(1), KOIQPULMEHT MNECYaHUCTOCTH
(Knecu), oTHOWeEHWE CpedHEeCYTO4YHOMU
NPMEMUCTOCTU HarHeTaTeNbHbIX CKBa-
WH K CpeAHecyToYHoMy Ae6uTy no
UAKOCTM [06bIBAOWMX CKBaXWH
(g3/qorc).

TpeTbs rnaBHas KOMMNOHEHTa oTpa-
aeT BA3KOCTb HeDTU (uH).

YeTBepTas rnaBHas KOMMOHEHTa
oTparKaeT NpoHnLuaemMocTb (Kn).

TaKke paccyuTaHbl MX 3HAYeHUA
ans "cpegHux" rMnoTeTUYECcKUxX 3ane-
wen (tabn. 7).

lMepBas rpynna o6bLEKTOB XxapaKTe-
pu3yeTcs HanboNblWMMMN 3HAYEHUAMU

)

Ta6bnuua 6

MapameTtp 1rpyn. 2rpyn. 3rpyn.
H>¢pmnkn 0,553 0,469 0,411
UH 1,603 0,725 0,905
Knp 0,192 0,090 0,024
Knecu 0,624 0,626 0,374
S 21,000 21,684 19,727
Qo/N 99,485 158,607 104,520
No/ Nu 2,941 4,735 8,139
T 3,290 0,544 0,306
Komn 87,969 77,963 32,218
tmax 6,469 3,600 2,218
q3 /qonc 2,702 7,792 3,597

Ta6nuua 7

Mapametp 1rpyn. 2rpyn. 3rpyn.
H>¢pmnkn 0,48 0,46 0,58
UH 1,41 1,46 1,39
Knp 0,097 0,08 0,25
Knecu 0,54 0,44 0,69

S 31,00 21,40 26,46
Q6/N 42,26 182,21 198,25
No/Nu 14,12 3,41 3,6

T 0,89 0,71 0,79
Komn 22,28 124,69 88,98
tmax 9,37 3,64 3,29
q3 /qonc 4,43 4,18 3,25

Ta6nuua 8

MapameTp 1rpynna 2 rpynna
H>gpmnkn 0,64 0,31
UH 1,28 1,17
Knp 0,11 0,44
Knecu 0,50 0,35
S 25,88 23,81
Q6/N 144,73 88,46
NO/ Nu 2,68 4,23
T 1,43 0,42
Komn 107,10 91,85
tmax 7,01 4,40
q3 /quc 2,62 5,68
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NMJIOTHOCTU CETKU CKBaXWH (), OTHO-
LeHUs Ko/JuyecTBa AoO6biBaOLUMX
CKBaXWH K HarHetatenbHbiM (NJ/Nh),
MaKcuMMalbHOro Temna oT6opa oT
HW3 (tmax), oTHOWeEHNS cpeaHecyTou-
HOM MPMEMMUCTOCTM HarHeTaTeNbHbIX
CKBaXWH K cpeaHecyTo4HOMY Ae6uTy
No XMAKOCTM A06bIBAOWMX CKBAXWH
(g3/qxc), 6e3pa3MepPHOro BpPeMeHwu
pa3paboTkn o6beKTa (7).

BTopasi rpynna xapaKkTtepu3yeTcs
HanMb6oNbWNMKN 3HAYEHUAMMN BA3KOCTH
HedTU M KOMMEeHcaunn oTbopa 3aKay-
Kow (Komn).

TpeTbsl rpynna XxapakTepuayeTcs
Han6oNblNMU 3HaYeHUaMu
Hs¢ *m *Kn, npoHuuaemocTn (Kn), Ko-
apduumneHTa necyaHuctoctu (Knecu),
yaenbHbiMK 3anacamu (Q6/N).

TN "YpavHedTteras". OCHOBHOM
BK/Maj4 B NEPBYIO rMaBHYO KOMMNOHEH-
Ty BHOCAT npousBeaeHne apPpeKTuns-
HOW TOJMWMWHbBI NnacTa, KO3apPULUMEHTa
MOPUCTOCTU U KoadPUUMEeHTa HedTe-
HacblWweHHOCTU (Hag *m *Ku), KO3d-
duumneHT necyaHuctoctn (Knecu),
yaenbHble 3anacbl (Q6/N), OTHOlWeHHe
cpeAHecyTo4HOM MPUEMMUCTOCTU Ha-
rHeTaTeNbHbIX CKBAXWH K cpeaHecy-
TOYHOMY AEOUTY MO KUAKOCTU AOOBbI-
BaloLWWKUX CKBaXMWH (g3/qorc).

BTopas rnaBHas KOMNOHEHTa OTpa-
aeT NNOTHOCTb CETKM CKBaXMUH (.S).

TpeTbsl rnaBHas KOMMNOHEHTa OTpa-
aeT npoHuuaemocTtb (Kn), 6e3pas-
MepHoe BpeMsl pa3paboTKM 06beKTa
(7).

YeTBepTas rnaBHas KOMIMOHEHTa
OTpaaeT BA3KOCTb HedTU (uH), KOM-
neHcaumio otéopa 3aka4dykon (Komn),
OTHOLLEHWE KONMYecTBa A06bIBAOLLMX
CKBaXWH K HarHetatenbHbiM (NJ/NH),
MaKcuMManbHbIM TeMn oT6opa oT HN3
(tmax).

MepBaa rpynna cpeaHux "runote-
TUYeCKUX" OOBbEKTOB XapaKTepuayeT-
¢ HanbonNbWWMMM  3HAYEHUAMMU
H3¢ *m *Kr, NNOTHOCTbIO CETKU CKBa-
*KUH (S), yaenbHbix 3anacoB (Qo6/N),
6e3pa3MepHOro BpeMeHu paspaboT-
KW 06beKTa (1), KomneHcaumn otbéopa
3aKkaykon (Komn), MaKCMManbHOro
Temna ot6opa ot HU3 (tmax), BA3KOC-
™ HedTH (1), KOabdPMuMeHTa necya-
HuctocTn (Knecu), OTHOWEHUS CpeHEe-
CYTOYHOWN MNPMEMMUCTOCTU HarHeTa-

TeNbHbIX CKBaXMWH K CPeAHEeCYTO4YHO-
My Ae6UTY NO KWUAKOCTU JO6bIBAOWMX
CKBaWH (q3/qorc).

BTopas rpynna xapaKTtepu3yeTcs
Hanb6oNbWNUMN 3HAYEHUSIMMU NPOHULLA-
emocTu (Kn), oTHOWEHUA Konn4yecTBa
AO6GbIBAOWMX CKBaXWMH K HarHeta-
TenbHbIM (NJd/Nn) (Tabn. 8).

MoaBeaem HeKoTopble UTOrU. B pa-
6ote [1] Ha npumepe TMI "Koranbim-
HedTerasz" Hamum gaHa KnaccudwuKka-
LMS MECTOPOXKAEHWI NO CTENEHWU Bbl-
paboTKK 3anacoB oT HU3. Nx MOXKHO
pas3fenntb Ha 3 KaTeropuu: co ctene-
Hbto BblpaboTKK 3anacos 60nee 50%,
MeHee 20% v ot 21 go 50%. Mpw co-
NOCTaB/IEHUU ITUX KaTeropum mMecTo-
POXAEHMW C MONYYEHHBIMU B AAHHOM
pa6oTe ABYMS rpynnamu MOXKHO OT-
METUTb ceaytollee: BCe 06BbEKTbI Me-
CTOPOXKAEHWNN C BblpabOTKOM 3anacoB
6onee 50% OTHOCATCS K NepBOW rpyn-
ne; 06bEKTbl MECTOPOXKAEHUN C MUHU-
MallbHOW BbIpaboTKOM 3anacoB (A0
20%) oTHOCHATCA KO BTOpOW rpynne.
Mpn 3TOM NnacTbl ¢ BblpaboOTKOW 3a-
nacos oT 21 ao 50% 3aHWMaloT npo-
MEXYTOYHOE MNONOXKEHMUe, T.e. YacTb
OTHOCHUTCH K NepBON, Apyras 4acTib -
KO BTOpPOM rpynne.

BbiBObI

1. lMpoBejeHa cTaTUcTUYecKana
06pab0oTKa NMPOMbICIOBLIX AaHHbIX
MEPOMNPUATUA HUHTEHCUPUKALWKU
LO6bI4M HEDTM NO MECTOPOKOEHH-
sm TMNMN 000 "JIYKOWN - 3anagHas
Cubupb" ¢ UeNblo rpynnupoBaHus
06bEeKTOB pa3paboTKu (MPOAYKTUB-
HbIX NNacToB) B 3aBUCUMOCTU OT

Jlntepartypa

reoJIOrMY4ECKUX U TEXHOJIOTMHECKUX
napameTpoB.

2. Ona kaxgporo TMM BbiaeneHbl
rpynnbl, CXO4HbIE MO Treo0j0ro-Tex-
HOJIOTMYECKMM MNapameTpam: "Ko-
ranbiMHedpTeras” - 2 rpynnsl; "JlaH-
renacHedTeras" - 3 rpynnsol; "lloka-
yeBHedTeras" - 3 rpynnol; "Ypan-
HedTeras" - 2 rpynnol.

3. Ha npumepe MecTopoxaeHuwn
TNN "KoranbiMHedTEras" noxkasa-
HO, 4TO Ha BCeX 06bEKTax MEeCTO-
pOXAEeHUW He3aBUCUMO OT cTene-
HU BbIpabGOTKKM 3anacoB Haubonee
CyLleCTBEHHOE BNINSIHUE OKa3biBa-
I0OT TaKue reosoru4eckne dakro-
pbl, Kak 3¢deKTuBHaAA TOJlWMHA
nnacrta, NOPMUCTOCTb, HedTeHachl-
WEHHOCTb, NMECYaHUCTOCTb, a M3
TeXHONoOrnyeckKknx ¢axKkTtopos -
NAOTHOCTb CETKU CKBa¥WH U KOM-
neHcauna [o6bl4M XUAKOCTU 3a-
KayKoW BofAbl. YTO KacaeTcsa apy-
rux @¢axkTopoB, TO A/ NepBOH
rpynnbl (npu BbipaboTKe 3anacos
6onee 50%) 310 BABKOCTb HEPTH
(BO3MOXHO, nMpeTepneBlIEN YyXKe
BTOPMYHbIE UBMEHEHUSA B Npouec-
ce J3Kcnjayartauuu), MNpoHuUae-
MOCTb nnacrta, 6e3pa3mepHoe
BpeMs pa3paboTKU, MaKCUMab-
Hbli Temn oT6éopa HedpTU. B OTHO-
IWUeHWN BTOPOK rpynnel (Mpy Bbipa-
60TKe 3anacoB A0 50%) MOXHO OT-
METUTb, 4TO Hanbonee Cyl,ecTBEH-
HOoe BJIUSIHUE OKa3biBaloT TaKue
daKTopbl, KaK yaenbHble 3anachl,
COOTHOLWIEHUE KonuyecTBa J06bLI-
BaloWMKX W HarHetTaTeNbHbIX CKBa-
WUH, a TaKXe WX Oe6UTbl U Mnpu-
€MUCTOCTHU.

1. On6apucos 3.M., lOn6apucos U.M., OBunHHukos P.B.

BnusiHne reonorn4eckmx u TEXHOJIOrn4eckmnx pakTopos

Ha nssne4vyeHmne HedpTu // HedTb. 3. HoBaumn. - 2009. - Ne 7.

- C. 26-31.

2. lOn6apucoe 3.M., Baneee M.A1., Makapoe A.B.,

KOn6apucoe U.M., AaeneTkyxuH M.3. C60p u cuctematusaums

NMPOMbICJZIOBOr0 MaTepuasna no npoeegeHHoim NMM

Ha MecTopoxaeHuax 000 "JIYKOWI - 3anagHas Cubupsb” // HedTb.
lag3. Hoeauun. - 2009. - Ne7. - C. 48-51.
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IIpiMeHEeHNE HOBBIX TEXHOJIOTHH

IpPH OypEeHNH OOKOBBIX HAKJIOHHO
HANIPABJIECHHBIX CTBOJIOB HA MECTOPOKIECHHUAX

OAO "Camapanedrera3s"

B.A. flwikos,

A.H. KopoTtkoB

/OAOQO "CamapaHedTeras”,
r. Camapa/

MpoBoaka 60KOBbIX CTBOJIOB
B OCJIOXKHEHHbIX
reosiorm4eckux ycJsjoBusix
Camapckoro permoHa

Peanusauua nporpammbel no 6ype-
HUIO 60KOoBbIX cTBoNoB B OAO "Cama-
paHedTeras" 6bina Havyata B 2005 ro-
ay. Ha nepBom atane npoBOAMI0CH He-
OpUEeHTMPOBaHHOe OypeHne GOKOBbIX
CTBOJIOB Ha OOBbEKTAx C aBapUMHbIM
3a60eM, He MNO3BOSAKWMM 3KCMaya-
TMPOBATb CKBaXMWHY.

C y4eToM NepcrneKTUBHOCTU JaHHOIO
HanpasneHua B 2008 rogy 6bin no-
CTaBfieHbl HOBbIE 3a4a4M No NPoOBOAKE
OPUEHTMPOBAHHbIX HAKNOHHO HanpaBs-
JIEHHbIX 60KOBLIX CTBOJIOB C LiE/bio 13-
B/IEYEHMS OCTATOYHbIX 3anacoB HedTH.
B pesynbrate yCnoxKHMNacb KOHCTPYK-
LM GOKOBbIX CTBOJSIOB, YTO HaLWIO OT-
pa)keHue B yBENMYEHUMN PACCTOAHMSA OT
"MaTepPUHCKOW" aKcnyaTalMOHHOM KO-
NIOHHbI 40 400 METPOB U YCNOXKHEHUM
npoduns (yrnbl HakNoHa cTBOM0B A0 85
rpagycoB), a TaKKe 3aKaH4YMBaHUU Ya-
CTW HaKNOHHO HaMnpaBNEeHHbIX CTBOSIOB
rOPU30HTaNbHbIM XBOCTOBUKOM.

B npouecce peleHns noctaBneHHbIX
3aja4y cneunanuctol OAO "Camapa-
HedTeras" CTONKHYNIUCb C npobnema-
MM, CBSI3aHHbIMWU C BO3HWKHOBEHWEM
onpeaeneHHbIX TPyAHOCTEW MNpWM MNpo-
BOJKe GOKOBbIX CTBOJIOB B CNOMXHbIX
reofIorMYecKmx yCnoBusX - Yepes Heyc-
TOWYMBbIE OTNOXEHUS, CKNOHHbIE K
oCbINsgM 1 o6Banam.

OcHOBHble Npo6nembl C yCTOMYMBOC-
TbiO CTBOJSIOB Mpu GypPeHUM BOSHUKIN B
TynbCKMX U KbIHOBCKMX TMUHUCTBIX OT-
NOXEHMUAX, HAXOASALWNXCS Ha KpOBeb-
HOW 4acTblo MPOAYKTUBHbLIX FOPU30H-
TOB, TaK KaK Npu HegoCTaToO4YHOM runa-
pOCTaTUYECKOM [aBfieHUU, KoTopoe
Heo6xoanMo obecneynBaTb noaaep-
aHWeM yaenbHoro Beca 6ypoBOro
pacTBopa B npeaenax 1,23-1,28 r/cm®
M ero BogooTAayu B npegenax ao 3 cm?®
3a 30 MUWH, B JaHHbIX pa3pes3ax BO3HU-
Kann o6Banbl MopoA, MpPMBOASLIME K
3aKMHUBAHUIO GYPUSIBHOIO WHCTPY-
MeHTa.

YCTOMYMBOCTb CTBOJSIa AOCTUranacb
yAEPKMBAHWEM YyENbHOIro Beca U BO-
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SPPeKkTUBHBIN HIOKYASTHT

lNpenotspallaet aucnep-
cuio Lwnama

CrabuneH npv Temnepary-

paxgo 150 C
| CHuxaet KoagppuumneHT
TPEHus!
2 He Tpebyet cnoxHbix npo-
e =N _
uenyp npy Beoge B 6ypoBo
CLAY GRABBER pacTBOp (NoCTaB/ISIETCS B

BbICOKOMOHeKyﬂﬂprIVI COMONIMMEP NONN-  pacTBope ¢ 38% akTUBHOCTbLIO
aKpynaMmmaoBoro psiaa Ajs UHrMbnpoBaHus B kaHucTpax 20 11)
nopoA no MexaHU3my nHKarncynsunmn

CH,—CH—1

Bbicok0a¢PekTUBHbIN
MOHN3UTEs1b BO4ooTAa4YnN

MuHyManbHo BVSIET Ha
peosorvio
C = o CrabuneH npu Temnepa-
Typax o 205 C

He TpebyeT cnoxHbix
npowuenyp npv seoze B 6y-
POBOVi pacTBOp (MOPOLLKO-
BbIVi peareHT, BbICOKasi CKO-
pOCTb Aucrnepcun)

Na

POLYAC PLUS
Monuakpunat HaTPUS ANst KOHTPONS
3a BogooTaaven

Puc. 1. Bypoebie pacTeopbl Halliburton Baroid Fluid Services

[A00Ta4YM 6ypoBOro pacTBopa B 3aflaHHbIX Npeaenax, ogHaKko
B YC/NOBWSAX MNPOAO/IKUTENbHOM 3JKcnayaTauumn "uenesbix"
niacToB NPOM30LLIIO CYLLECTBEHHOE UBMEHEHME UX TMAPOAN-
HaMMWYECKMX CBOMCTB, B YAaCTHOCTW, 3HAYUTENIbHO YMEHbLLIN-
NIoCb NnactoBoe AasnieHue. o aTon NpuynHe GypeHne 60Ko-
BOr0 CTBO/IA C NMPUMEHEHWUEM TSXeNbIX 6YPOBbIX PACTBOPOB
MO0 6bl MPUBECTU K MPEBLILLEHUIO PENPECCUU Ha MPOAYK-
TUBHbIA MAACT U KoMbMaTauuu (YMEHbLUEHUIO dUbTpaLmm)
npn3abonHON 30HbI NaacTa.

C uenbto pelleHns gaHHoM Nnpobnembl 6bina NpoBeAeHa pa-
60Ta C Np1B/IEYEHNEM CNEeLnann3npoBaHHON CEPBUCHON Op-
raHusaunun no 6yposbiM pactBopam Halliburton Baroid Fluid
Services n unHctutyta "CamapaHUlUHedTh". B pesynbrate
6blna nogob6paHa peuenTtypa NPOMbIBOYHOM XMAKOCTU. 3a
OCHOBY 6bl/1 B3AT 6MOMNOAMMEPHbIM BYpPOBOW pPacTBOp, B CO-
CTaB KOTOPOro BKJIOYEH BbICOKOMOJIEKYSPHbLIA cononnmep
nofiMakpunaMmMaHoro psaa Ans MHrMbuMpoBaHMs nopoA Mo
MeXaHU3My MHKancynsaumMm n BbICOKOIOOEKTUBHBIN MOHU3K-
Tenb BOAOOTAAYU. [JONONHUTENBHO ANK YNyYlWEHUS PEONOrUK
pacTBopa B €ro coctaB 6blM A06aBNEHbl CUNNKaThI (PUC. 1).

Taknum o6pas3oM, yaoBneTBopuTe/ibHas YCTOMYMBOCTb CTe-
HOK CTBO/A CKBaXKMHbl B MHTEPBANax HEYCTOMUYMBbLIX OT/IOXKE-
HUW aNng npoBeaeHus 6e3aBapuUiMHON NPOBOAKK CTBONA, CTe-
HOK CTBO/MA CKBaXKMHbl B MHTEPBANax HEYCTOMUYMBbLIX OT/IOXKE-
HUW 6bla JOCTUTHYTA.

Ho gaHHyo cucteMy 6ypoBOro pactBopa HEBO3MOXKHO MpU-
MEHSTb MPWU BCKPLITUM U NPOXOXKAEHUM NPOAYKTUBHBIX Naac-
TOB, TaK KakK 370 Nary6HO BAUSET Ha UX KONNEKTOPCKME CBOW-
CTBa, KOTOpble yXyAWwatoTcs BNAOTb 40 NPeKpalleHns nNpuTo-
Ka. OCO6EHHO 3TO OLLYTMMO B MaacTax C TEPPUreHHbIMU OTNO-
KEHUAMMU, T.e. C 06/IOMOYHbIMU FOPHBIMKU NOPOAAMMU.

[nqa peweHuns Bonpoca MUHUMKU3ALMKU PUCKOB BAUSHWUS Ha
KONIEKTOPCKME CBOMCTBA NMPOAYKTMBHOIO niacta Heo6xoam-
MO 6bIS10 UCKIIOYNUTL U3 BYPOBOro pacTBOpa YacTb peareHToB
1 LO6GaBOK MyTEM €ro O4UCTKM U HaCTUYHOM 3aMeHblI.

Ho npoBeaeHne 04UCTKM pacTBOpa OT CUIMKATOB M CNeLu-
anbHbIXx J06ABOK MOI/10 HAaC BEPHYTb K Npo6iemMe yCTOM4MBO-
CTW CTEHOK OTKPbLITOro CTBOMA CKBaXKMHbI.

PesynbTtathbl, NONy4eHHblE Ha NPaKTUKe, NoKasanu, 4To Bpe-
MEHMW HaXOXAEHUS HEYCTOMYMBLIX NOPOS B CTabUIbHOM CO-
CTOSIHUM, NOCNE OYUCTKKU pacTBOpa OT CUIMKATOB, LOCTaTOM-

HO A5 NnpoBeAeHns paboT No BCKPbLITUIO MPOAYKTUBHbBIX FOPU-
30HTOB ¥ 06CaXKMBaHWIO GOKOBOIO CTBO/IA XBOCTOBUKOM.

BypeHune 60KOBbIX HAKJIOHHO HanNpPaBJ/IeHHbIX
CTBOJIOB U3 3KCMNJIyaTaLWOHHbIX KOJIOHH
139,7 MM Cc NPOXOAHBIM BHYTPEHHUM
Anametpom 122 mm

B 2009 roay Tpe6oBanocb NpoBecTH paboTbl N0 6ypeHuto
HaK/IOHHO HanpaB/EHHbIX GOKOBLIX CTBO/IOB Ha TPEX CKBAXM-
Hax C aKcnayaTauMOHHbIMU "MaTEPUHCKUMU" KONTOHHaMK au-
ameTpoMm 139,7 MM (ABE M3 KOTOPbIX - C FOPU3OHTAsbHbIM
OKOHYaHWeM MNpoTsKeHHOCTbo 200 M) C BHYTPEHHUM MNpo-
XOAHbIM AnameTpom 122 mm.

BbinonHeHne nocTaBfieHHOW 3afdayn 3aTpyaHANOoCb TeM,
yto B Poccumn B HacToslee BpemMss Hanbonee pacnpocTpa-
HEHHbIM ABNSeTCs 6ypeHne GOKOBbIX CTBOJIOB U3 KOMIOHH AM-
ameTpoMm 146 n 168 mm. PelweHne npobnembl TpeboBano
MHOMBMAYaANbHOrO noaxoja - nog6opa BbipPe3alolmx YCT-
POWCTB (KIMHOOTKIOHMTENSA C dpe3amu), NnopoaopaspyLLato-
LLIErO UHCTPYMEHTA, BUHTOBbIX 3a60MHbIX ABUraTenemn n ocHa-
CTKM ONS 3aKaHYMBAHNS M KPEMIEHUS CKBAXKMUHbI.

C y4yeToMm TOro, 4T0 MUHMUMa/bHbIA BHYTPEHHMIW MPOXOAHOM
AMaMeTp KCnyaTaLMOHHON KOIOHHbI HE NO3BOSET UCMOSIb-
30BaTb O6LENPUHATLIN NPU BypeHUM BOKOBbLIX CTBOMOB MO-
poAopa3pyllalolWnt  UHCTPYMEHT Tunopasmepa 123,8
(124) mm 1 3aborHble BUHTOBbIE ABuUratenun APY-106, rpyn-
na cneunanuctoB OAO "CamapaHedTeras" cCOBMECTHO C cep-
BMCHbIMUW OpraH13aunamMn padpaboTana psa MEPONPUATUN,
B pea3yfbTaTe Yero MpuHATbI K MCMNOMHEHUIO ABa BapuaHTa
NPOBOAKN GOKOBbIX HAK/IOHHO HamnpaB/ieHHbIX CTBOMOB M3
CKBa)XMH C 3KCMNyaTaLMOHHbIMKU KOMOHHaAMKU AUWAMETPOM
139,7 MMm.

[epBbii BapnaHT NPOBOAKM 6GOKOBLIX CTBO/IOB U3 3KCMya-
TaUMOHHbIX KOMIOHH AvameTpom 139,7 MM MpPUMEHEH Ha
CKBaMHax C YyCNOXHEHHbIM Npodunem, TpebytoLmx NpoBoa-
K1 6OKOBOr0 CTBOJIa C UHTEHCUBHOCTLIO Habopa yrna 6onee 4
rpagycoB Ha 10 MeTPOB M 0TX0AaMW OT MnacTonepeceyeHns
no 500 meTtpoB. B 2009 rogy no gaHHOMY BapuaHTy ocylie-
CTBNIEHbI NepBble paboTbl Ha ABYX CKBaXWHax, oAHa U3 KOTO-
pbIX - C FOPU3OHTaNbHbIM OKOHYaHneM B 200 meTpoB. bype-
HWe npoBoaunock gonotom 120,6 MM 1 3a60NHbLIM ABUraTe-
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Puc. 2. Pacwumpurtens pasgBuxHoro Tuna PP, npeaHa3Ha4YeHHbIl A pacluMpeHns y4acTkoB

B NloGoM VUHTEepBaJsie CTBOJiIa CKBaAXXUHbI

nem APY-95. [laHHOE co4yeTaHMe Nnopo-
Aopa3pyllatoWero MHCTPYMEHTa U BUH-
TOoBOro 3abownHoro asuratensa (B3M)
NO3BOMIN/IO COXPaHWUTb HEOBXOAUMYIO
reoMeTpui0 KOMMOHOBKMK A4S MPOXOX-
[AEHUS B 3KCMNyaTaLMOHHON KONOHHE U
[o6UTbCc HEOOXO0AMMON MHTEHCUMBHOC-
™™ npoduns.

OfHaKo npu 6ypeHun JaHHOM KOMIMO-
HOBKOM OCTasCca HepelleHHbIM BOMpoc
0 HeJOoCTaTOYHOM AMameTpe OTPbITOro
ctBona (120,6 mm), npy KOTOPOM He-
BO3MOXHO 06€ecneynTb KayeCcTBEHHOEe
3aKaH4YMBaHWE CKBaXWHbl. [uameTp
OTKPbITOro 6GOKOBOro cTBOJSIa Obln yBE-
NIM4eH ¢ HoMUHanbHoro B 120,6 MM g0

139-146 MM 3a CYeT MCMNOJIb30BaHUSA
rMAPaBAMYECKUX paclumMpuTenen Tuna
PP (puc. 2). Onepauus pacluMpeHus
CTBOSI@ MO3BOMSET YMEHbLWUTb PUCKK
MO HEMPOXOXAEHWIO KONOHHbI XBOCTO-
BMKOM 101,6 MM 1 MOBbLICUTb KAa4eCTBO
KpenneHus LLeMEeHTHOro KaMHs 3a cyeT
YBENYEHUS KOMbLLEBOro MPOCTPaHCT-
Ba. Ho npu npuMeHeHUM JaHHOW TEXHO-
normn 6ypeHns 60KOBOro CTBosia Heob-
XOAUMO Y4MTbIBATb, YTO AaKe NpU Hanu-
YUU PasSINYHbIX KOHOUIYpaumm (KOHCT-
PYKUMI) TMAPaBAMYECKUX paclunpuTe-
nen NpUMeEHeHUe Ux UMeeT 3HaYnUTeNb-
HbI MUHYC - OHO YBENUYMUBAET LMK BY-
peHua 60KkoBOro cTeona. CnegoBarenb-

Puc. 3. BuueHTpuyHbie gonoTa

HO, Ha MecTopoxaeHusax OAO "Camapa-
HedTeras" npu 6ypeHnn 6OKOBbLIX CTBO-
0B cneuunanucTbl MCNONb30Bann AaH-
HYIO TEXHONOIMIO, MPUHUMaAs BO BHUMa-
HWE PUCK, CBA3AHHbIN C BO3MOXHOCTbIO
yBENNYEHNS CPOKOB BypeHums.

Of4HaKO C y4eTOM reosiorMyecKoro
CcTpoeHus nnactoB CamapcKoro peruo-
Ha U MOLLHOCTEN HEYCTOMYMBBLIX FOPU-
30HTOB OMWCaHHas TexHonorus 6ype-
HUS GOKOBOroO CTBO/MA NPUMEHsANach B
KOMOWHaLUKN C BULLEHTPUYHBIMK A0N0-
Tamu. bypeHne GULEHTPUYHBIMKU AONO-
TaMW OCYyLLEeCTBASNOCH B WHTepBanax
ctabunusaumn Habopa yrna, npwu
BCKPbITUM MPOAYKTUBHbLIX MIacToB W
NPOBOAKE FOPU30OHTANbHOIO Yy4yacTKa.
370 NO3BOMUIO COKPATUTb BPEMS Mpo-
BOAKM CTBOSI@ U MMHUMWU3UPOBATb pPUC-
KW NONYyYEHUS reonorM4eCcKMX OCNOXHe-
HWIN, CBAA3AHHbIX C OCbINAMK U o6Bana-
MU HEYCTOM4YMBBIX MOPOA, 3a CYET COo-
KpalLleHWs CPOKOB pacluMpKu GOKOBOIo
cTBONa.

Btopow BapuaHT NpoBoAKM 6OKOBOIO
CTBO/MIA M3 3JKCMNyaTaLMOHHbIX KOMOHH
avametpom 139,7 Mm Obll NpUMEHEH
Ha ckBaxnHe N2 69 CeBepo-KameHcko-
ro MectopoxaeHus. MNpu peanusaunu
[aHHOro BapuaHTa NpoBOAKW 6OKOBOIO
HaKJIOHHO HanpaB/IEHHOroO CTBOJA C ro-
PU30HTaNbHbIM OKOHYaHMeM B 200 me-
TPOB cneunanucTbl NowWan no nytm 6y-
peHus Bcero cTBofia C MPUMEHEHUEM
OULIEHTPUYHBIX AONOT. g 3TOro 6b110
pPacCMOTPEHO MHOIO KOHMUIypaLnn 6u-
LLEHTPUYHbIX A0JIOT, TaK KaK OCHOBHbIM
N HeobXoAMMbIM TPeGOBAHMEM K HUM

)
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ABNSNOCh OTCYTCTBME BMGpauuu, yn-
paBAEMOCTb U BOSMOMXHOCTb GypeHus
C NPUMEHEHNEM TENEMETPUYECKON CHC-
TeMbl (puc. 3). Bbibop 6blal OCTAHOBNEH
Ha pa3paboTKe cneuunannm3npoBaHHOM
KoMmnaHun 00O "PupgXawnkanor Ownn-
¢dung Cepsuces". lNpeanoxkeHHasa OaH-
HOW KOMMaHWen matpuua OGULIEHTPUY-
Horo gonota 120,7/136,5 ygoBneTtso-
psina NocTaBNeHHbIM 3ajadvyaM (4010TO
CTabuNbHO K BMOpPaLUKU, UM MOXHO yn-
paBnaTb B npouecce 6GypeHus C ycTa-
HOBKOM M T.A4.) U 6blla NPUHATA K UC-
Nnonb30BaHUI0 Ha cKBaxuHe N269 Ce-
BepOo-KamMeHCKOro MeCcTopoXaeH!S.

Kpome Toro, ans obecneyeHus npo-
uecca 6ypeHus OUULEHTPUYHBIM [0J10-
TOM MO 3aJaHHOW TPaeKTopUK HeobXo-
aMmo 6bl10 nogo6patb BUMHTOBbIE 3a-
60MHbIE ABWUraTenn, KOTOpble B KOM-
nnexkce no3Bonsian 6bl pewnTb 3anna-
HUpPOBaHHbIE 3ajayu. MpumeHaemble
06bI4HO KOHOUrypaLunn BMHTOBbLIX 3a-
60MnHbIX aBuratenen (APY-106) ansa 6y-
pPEHUsT GUUEHTPUYHBIMKM JONOTamMuU M3
KOMOHHbI C MPOXOAHbIM BHYTPEHHUM AU-
amMeTpoMm 122 MM He nogownu no reo-
METPUM KOMMOHOBKM. JaHHas npobne-
Ma 3acTaBuna 06paTUTbCs K pa3paboT-
YMKaM M MNPOU3BOAMUTENSM BUHTOBbIX
3ab60MHbIX ABUraTeNien ¢ NpealoXKeHu-
€M M3roToBUTb 3abOWMHble ABWraTenu,
umMetoume raéaputbl 85 MM 1 95 MM,
HO C coxpaHeHueM napameTpoB B3/
APY-106.

B pesynbrate Ans NpoBOAKM CTBONA
Ha CKBarKMHY GblnKn JOCTaBAEHbl 3KCMe-
pUMEHTaNbHble BUHTOBblE 3a60MHbIE

nBuratenu tuna AOT-85 u [OPY-95 ¢
NPOOUINPOBAHHBIMU CEKLMAMM, UIro-
ToBneHHble OAO "lMepmMHedTEMaLlIpe-
MOHT", n Vektor 3-3/4 7/8M/[06.7
Stage, npoussegeHHble 000 "PugXan-
Kkanor Onndowung Cepuces”.

CoyeTaHne OGULEHTPUYHBIX [JONOT
120,7/136,5 ¢ BbllienepeincneHHbimum
BMHTOBbIMWU 3a00MHbLIMW ABUraTensimMu
NnoKasano OT/IMYHbIK pe3ynbTaTr No Me-
XaHWYECKOM CKOPOCTU OypeHuss u yn-
pPaBNAEMOCTY KOMMNOHOBKM.

MNMocne 6ypeHns GOKOBOro cTBOMa Ha
ckBaxunHe N269 Ceepo-KameHcKoro
MECTOPOXKAEHUST Obll NPOBEAEH KOM-
NNexkc reodUsnYecKnx UccnefoBaHuUin,
KOTOPbIM NOATBEPAMN HaNUM4yMe HOMMU-
HanbHOTO nvameTpa CKBaUHbI
136 MM, 4TO, B CBOI o4epenb, CTano
CBUAETENLCTBOM OTIMYHOWN COBMECT-
HOM pPaboTbl GMLIEHTPUYHOrO AofoTa ¢
B34 O0T-85, APY-95 u Vektor 3-3/4
7/8M/[06.7 Stage.

3akaHuYuBaHue 60KOBbIX
HaKJIOHHO HanpaBJ1IeHHbIX
CTBOJIOB B CKBaXXUHaXx

C NPOXOAHbIM BHYTPEHHUM
anametpom 122 mm

[Mocne npoBOAKM GOKOBbLIX CTBOJIOB
N3 3KCMyaTalUMOHHbIX KONIOHH AMaMeT-
poMm 139,7 MM C MPOXOAHbIM BHYTPEH-
HUM gMameTpoMm 122 MM nepen Hamu
BCTan BOMPOC O 3aKaHYMBaAHWW CKBa-
WH XBOCTOBMKOM 101,6 MM. YyutbiBas
TOT MOMEHT, 4TO Ha TeppuTopuun [lo-
BOJIIKCKOIO pervoHa MnpoBOAMMbIE pa-
60Thbl ABMASIOTCA €AMHUYHBIMU, T.€. 3KC-

KMO3MBHbLIMU, Mbl CTOJIKHYIUCb C MpPO-
6nemon noabopa OCHACTKM XBOCTOBM-
Ka. C uenbto pelieHns atorn npobnemsl
6blla NpMBAeYeHa crneumann3mpoBaH-
Has opraHu3auus, oavH M3 NMAEPOB B
JaHHoM cdepe, - 000 "HTL, "33PC".
PaccmoTpeB nocTaBfieHHble 3ajauw,
cneunanuctel 000 "HTL, "33PC" npoBe-
1 paboTy No noabopy U N3roToBAEHMUIO
OCHAaCTKM A9 XBOoCcToBMKa. K 3aBeplue-
HUIO 6ypeHnss 6OKOBOIro CTBOJa Ha nep-
BOW CKBaknHe Oblna noarotoBneHa wu
opraHvM3oBaHa AocTaBKa Heo6Xx0AMMO-
ro 060pyaoBaHMNS: NOABECKA XBOCTOBMU-
ka MXIMLU.102/140-85/117 v nakep
rMAPABANYECKMI MaHXKETHOro LieMEeH-
TMpoBaHua NIrML-2.102 000.

[locTaBneHHoe ob6opyaoBaHWe MNoO3-
BOMIMNO MPOBECTU Ge3aBapuiHble pa-
60Tbl MO CMYCKY XBOCTOBWKa B UHTEPBa-
e MUHUManbHbIX AnameTpoB 1 obecne-
YWUTb KayecTBEHHOE pa3obLieHune nnac-
TOB MNP €ro KpenieHuu.

C y4eToM JOCTUMHYTbIX HA MECTOPOXK-
neHuax OAO "CamapaHedTeras" pe-
3ynbTaToB (Tab/.) HoOBblE TEXHOOTMK MO
nNpoBoAKe BGOKOBbIX HAKNOHHO HanpaBs-
NIEHHbIX CTBOMIOB M3 CKBAXXWH C OrpaHu-
YEHHbIM BHYTPEHHUM AMameTpoM "Ma-
TEPUHCKUX" IKCMNyaTaLMOHHbIX KOOHH
B CNOXHbIX F€0N0MMYECKMX YCNOBUAX
CamapcKoro pervoHa B 2010 roay nna-
HUPYeTCS MPUMEHUTb YXKe Ha LWecTH
CKBaxWHax. MNocTtaBneHHasa 3ajaya Ha-
LeneHa Ha oTpaboTKY U COBEPLLEHCTBO-
BaHWe TEXHONOMMYECKMUX MPOLLECCOB C
nepcrnekTMBON Ha MCNOSb30BaHWE B
nocneayloLme roapl.

UHdbopmauusa no pedbutam ckeaxuH nocne 36C B 2009 rogy

Ne ckB. lMepeyeHb CKBaXXWUH, CAAHHbIX C H.T.

Tun 60Kk0BOro

AdPekTuBHOCTL cCTPpOUTENLCTBA BC

MecTopoxaeHue Moapsaaunk cTBONA PacuyeTHble dakTuueckue napameTpel
napameTpbl nocne BHP (3anyckHbie)
Qx, QH, % Qx, QH, %
M3/CyT TH/CYT BOAbl M3/CYT TH/CYT BOAbI
53 LllymanruHckoe Od 3A0 "CCK" H/H 28 21 20 28 28 36
132 KpacHoropoaeukoe OAO "YIMHM n KPC" H/H 55 16 68 45 35 15
78 AnekceeBckoe 3A0 "YHB" Brc 22 6 67 22 14,05 25
119 TBepckoe 0Od 3A0 "CCK" H/H 114 41 56 130 18,26 83
43 BuHHo-BaHHOBCKOE 3A0 "YHB" Brc 51 31,8 40 70 68 1
57 LUymonruHckoe 000 "J1-BypeHue” H/H 20 10 46 22 2,51 90
185 BapuHoBcko-Jle6sxxuHckoe 00O “J1-BypeHue” H/H 69 31,5 50 110 91 1
64 CeBepo-KameHckoe 3A0 "YHB" Brc 460 36,4 91 397 320,1 3
190 TBepckoe 0Od 3A0 "CCK" H/H 15 12 10 15 12 10
69 CeBepo-KameHckoe 3A0 "YHB" Brc 70 38 40 240 8,73 96
145 BocTo4yHoe 000 "J1-BypeHue” H/H 52 42 5 20 17,3 1
273 B-Yy6oBckoe Od 3A0 "CCK" Brc 147 38 70 160 140 1

Utoro pedbut no HedpTH, TH/CYT (yAeNbHbIN Ha OOHY CKBaXWUHY) 62,91
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HccrenoBaHua CKBA:KHH METOJIOM

AKYCTHYCCKOI'O KapOTazKa.

YisrpasBykoBoH KOMILIEKC "Cxkanep-2000"

M.®D. Ouenet-Kunbpees
/OO0 "HMO "Mownck",
r. CaHkT-MNeTepbypr/

T OnepaTMBHOIO U TOYHOIO On-

peaeneHus pasmepos, dop-

Mbl YU MPOCTPAHCTBEHHOIO MO-
JIOXKEHUS NOA3EMHbIX Kamep pacTBope-
HWS 3aBUCUT paLMOHanbHOE UCMO/b30-
BaHMWe Heap, a TakkKe 3dPEKTUBHOCTb
ynpaBfieHUs1 NpoLEeccom Ao6blyn conu
M UCMONb30BaHMA XpaHunuul. [MnaHo-
Bble UCCNEJOBaHNS CKBaXXWH MO3BONS-
0T M36€eraTb KatacTpod, CBA3AHHbIX C
o6BasioM 1 npocegaHnem rpyHta. Bce

Puc. 1. CKBaXXuHHbI Nnpubop
"CkaHep-2000"

NMOMHSIT MCTOPMIO, KOTOPas Npou3oLna
B 40-x rogax nNpowsoro cronetus B
CLUA Ha mecTopoXKaeHUM "YUAMUHITOH"
(wtat KanudopHus) - npocegaHue Ha
rny6uHy no 10 MeTpoB MpUNoOBEPXHOCT-
HbIX CnoeB ¢ o6pa3oBaHWEM B LIEHT-
panbHOM YacTu 4Yaleobpa3Hon BNagu-
Hbl, COMPOBOX/AaeMoe aHOMafbHbIMU
nedbopmMaumsiMmM 3eMHOM KOpbl M MO-
BpEXAEHUAMM 06CaAHbIX KOMIOHH B 292
CKBaKMHax, M3 KoTtopblx 6051ee 100 6bi-
NIM IMKBMAMPOBaHbI. dKCnyaTaums me-
CTOPOXAEHUI HedTH, raza U COMK - 3TO
npouecc, Tpebylwmnn 60bLON OTBET-
CTBEHHOCTM M MOCTOSIHHOIO KOHTPONS.
[na ero o6ecneyvyeHns cos3gatoTcs npu-
60pbl, MO3BONSAIOLIME KOHTPOAUPOBATL
napameTpbl GOpMbl U pa3mMepbl Noa-
3EMHbIX KaMep M XpaHUIWLL Ha MecTax
MEeCTOPOXAEeHUA. OAHUM M3 TaKKX Npwm-
60pOB ABNSETCA YNbTPa3BYKOBOW aKyc-
Tnyeckun komnnekc JIAC "CKaHep-
2000".

YNbTpa3ByKOBOW aKyCTUYECKUI KOM-
nnexkc JIAC "CkaHep-2000" paspabo-
TaH B lNeTepbypre Hay4HO-NPOU3BOACT-
BEeHHbIM 06beaeHnem "MOUCK". MpuH-
1N aencteus npubopa - ynbTpasByKo-
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Puc. 2. Cxema npumeHeHus

3XO0JIOKALMOHHOro KoMrsiekca
"CkaHep-2000"

Puc. 3. O6pa6oTka pe3ynbTaToB 3X0JI0KaLUN.

TpexmepHoe n3obpaxeHne Pa3MbITON MOJIOCTU

Puc. 4. O6pa6oTka pe3ynbTaToB 3X0JI0KaLUU.
AKcoHOMEeTpUYecKkasi NPOEKUUsi CKBaXUHbI

Bas flokaums. Nprubop COCTOMT U3 CneaytoLinx OCHOBHbIX Yac-
Ten:

B cKkBaXmHHbIM nNpubop "CKAHEP-2000" (norpy»kHon mo-
Aynb);

l Ha3eMHbIN 610K COMPSXKEHUS;

B nepcoHanbHbIl KOMMNbIOTEP B MEPEHOCHOM WCMOMHE-
HWUM M MporpaMmHoe oGecneyeHne ANns ynpaBiaeHus Mnpo-
LLeCCOM perncTpaumnmn JaHHbIXx 1 06pabOTKK pe3y/ibTaToB U3-
MepeHus.

AKYCTMYECKMI KOMMIEKC W3rOTOBMAEH M3 crneuunalbHbIX
KOMMO3WTHbIX HEMarHUTHbIX MaTep1anos (puc. 1).

MpuHuMn peinctBus. CKBaXKMHHbIA nprubop "CkaHep-2000"
NOAK/IOYAETCA K KapoTaxHOM CTaHLMKU Yepes rofloBKY 30HAa
FOCT 14213-89 I363-60 M TpexKWbHbIM reoPpU3nyecKum
Kabenb (KTb 3 NOCT 6020-68) 1 npy NnoMoLLlM NOAbEMHOIo
KpaHa 4yepes CKBaXMHy ONycKaeTcs B MCCNeayeMyto Noa3em-
HYtO MON0CTb. Perncrpaumns 4aHHbIX NPON3BOANTCS MO CEYEHU-
SIM C LUarom Mno OKPYKHOCTU B 2 yrnoBbix rpagyca (180 uame-
pPeHWM Ha oHO cevyeHue B TedeHune 70 cek). [laHHble B peanb-
HOM BpeMeHU oTobpaxatoTcs Ha akpaHe K 1 no komaHgam
onepaTtopa MoryT 6bITb NPOMYLLEHbI MK COXPaHEHbI AN Aalb-
Henwen 06paboTKK.

Puc. 5. O6pa6oTka pe3ynbTaToB 3X0JIOKaLUN.
Bo3mMoXHOCTb NpocMoTpa AaHHbix B EXCEL

MpeaBaputenbHaa o6paboTKa pe3ynbTaTtoB UCCNeaoBaHUN
CKBa)XWMHbl BK/OYAET UHTENNEKTYyalbHble anropuTMbl OTCEW-
BaHWS CUIHaNOB MHTEPdEPEHLMN U MHOFOKPATHO OTPayKeH-
HbIX BOSTH, LOMOMHEHMS MPONYLLEHHbIX UBMEPEHUI, CINaXKMBa-
HWS M MOATOHKM KOHTYpa CeYEeHUs Ha OCHOBE anpuoOpHOMN WH-
dopmaumn cneumanucTa-mapKllengepa. lNporpamma obpa-
OOTKM [aHHbIX, MOMYYEHHbIX MPU UCCNEOOBaAHUN CKBAXMHbI,
paccyuTbiBaeT OCHOBHblE MapameTpbl cevyeHus: naowagb,
MaKCUMasbHbIM U MMHUManbHbI Paanychbl, CMELLEHWE LeHTpa
ceyeHus, KoadPUUMEHTbI OTKIIOHEHUS GOPMbl Ce4YeHUs OT
naeanbHOM, 4TO NO3BOJISET OLLEHMBATbL CTEMNEHb aHN30TPOMUK
npouecca pa3mbiBa. [lporpamma npeaocTaBnseT UHCTPYMEH-
Tbl ABYX- M TPEXMEPHOM BU3yaNnu3aLnu, CpaBHEHUS CeYeHum
pa3HbIX YPOBHEW M Pa3nnyHbIX CTyNeHen pasmbiBa.

06paboTKa pesynbLTaToB axoNioKkauuu (puc. 3, 4, 5, 6):

a) TpexMepHoe n3obpaxkeHne pPa3MbITOM MNONOCTH;

b) akcoHOMeTpHUYeCKas NPOEKLMSA CKBaXKMHbI;

C) BO3MOXHOCTb MPOCMOTPa AaHHbIx B EXCEL.
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Puc. 6. OGpaboTka pe3ysibTaTOB 3X0JI0KaLUMN.
Bupg kamepbl B pa3pese

TexHn4yecKkue gaHHble:

B MaKcMManbHOoe M3MepeHHoe pac-
CTosiHWe (N0 YCNIOBHOMY pagMycy) - 4o
120 m ¢ norpeluHocTbio £0.33 m;

B NOrpelHocTb a3numyTaabHON Opwu-
eHTaumu - He 6onee +3°;

B [0onycTMMOE BHELLHEee rmapocTaTu-
yecKoe gaBneHue - go 28 Mlla;

B paGoyas cpeaa - paccon ¢ Temne-
patypon ot O °C go +85 °C;

B raGapuTHble pasMepbl - guameTp
76 MM, annHa 970 mm;

B ro/loBKa CKBaXXWMHHOro npuéopa
cTaHgapTtHasa - 363-60 MOCT 14213-

89, aKkcnnyaTupyeTcs B KOMIMJIEKTE C Ka-
POTaXKHbIM MOABLEMHUKOM.

C 1991 roga HIMO "MoucK" Beget pas-
paboTKy NpubGOpPOB A5 AUArHOCTUKMK
pa3mepoB M GOPM MOA3EMHbIX XPaHU-
v, u Kamep. o 2000 roga 3apy6ex-
Hble aHanorM Mo CBOMM TEXHWYECKUM
XapaKTepUCTUKaM 3Ha4yuTeNbHO npe-
BOCXOAM/IN POCCUIMCKKNE Npubopsbl. Cero-
[LHA CWUTyauusi B KOPHE M3MeHunaco.
Mpnbopbl POCCUMUCKOro MNPOM3BOACTBA
NPaKTUYECKM HEe yCTynalT 3apybex-
HbIM, HO FIABHOE - OHW 3HAYUTENBHO Je-
WweBne v ygobHbl B aKCNayaTauuu.

YNbTpa3ByKOBOW aKyCTUYECKUN KOM-
nnexkc JIAC "CkaHep-2000" gaBnsetcs
npuéopom 4-ro nokoneHus. [JaHHbIM
npubop npeacraBnsgeT cobom UTor MHo-
ronetHen paboTbl HAY4YHOrO KONIEKTU-
Ba, BK/OYaloWen onbiT o6WeHns ¢ 3a-
py6eXHbIMM Konneramum W pesynbratbl
3KcnayaTaumMm npubopa Ha pasnuyHbIX
CKBayKuMHax.

OCHOBHble MnpeumMyliecTBa HOBOIO
npuéopa:

W [pUMeHeHMe YHUKaNbHbIX TEXHO0-
MM Jano BO3MOXHOCTb CO34aTb CKBa-
YWUHHbIM NPUOOP MasblX pa3mMepos (4/1n-
Ha 970 mm, anameTp 76 mMm). HoBbIN
"CKaHep-2000" 6onee 4em B ABa pasa
MEHbLLEe YCTapeBLMX aHanoros, 4OCTU-
raBlWWX ANnHbl B 2-2,5 meTpa.

B BNOK aHTEHH U3roTOBJIEH C NPUMe-
HEHWEM HOBENIUMX HAHOTEXHONOMUW,
YTO NO3BOMIMNO OTKa3aTbCs OT 3aLLUTHO-
ro oprcTekna, KOTopoe MUCnonb3yeTcs B
YyCTapeBLLUMX CKBaXWHHbIX Npubopax, a
TaKXKe BblgeprKuBaTb 60fbllee BHeL-
Hee rugpocrtaTMyecKkoe AaBfieHne - A0
35 mlla - B cpaBHeHWM C ycTapeBLWHUMHU
JIOKaToOpaMu, BblAEPKMBAKOWUMU TOSb-
Ko 20 mla.

B KuHemaTtuyeckun 610K NO3BOJMN
NOBbLICUTb KPYTALMIA MOMEHT M yCTpa-
HWUTb MOMEXM OT KOJIIEKTOPHOrO y3na.

)

OCHOBHbIe TEXHUYECKMNE XapaKTepucTuku nepdpocucrem

1 Anana3oH uamepsieMbiX PaCCTOSIHUI NPU YITPa3BYKOBOW JIOKaLu B pacTBope 120 m
(B cTaHgAPTHOI KOMMIEKTauum npuodopa)
2 MuHuManbHoe n3amepeHHoe paccTosiHue (Mo yC/l0BHOMY paauycy) 0,3m
3 MorpeLwwHoCTb N3MEepPEeHUs paccTosiHUiA (NPU Ha3eMHOoW NpoBepkKe), He Gonee +2 %
4 MorpelwHoCTb yrna a3auMyTasibHOW NPUBA3KU MO MarHUTHOMY nosiio 3emnu, He Gonee +1°
5 JonycTMMoe BHeELWHee rmapocTaTtuyeckoe aaerneHue, He Gonee 28 mlMa
6 PaGouasa cpepna XXupkas (paccon NaCl, ymeso-
A0poAabI M HepTENPOAYKTHI)

7 Temnepatypa akcnnyaTtauum (paboueii cpepbl): oT o°Cc

Ao +85°C
8 FaGapuTbi: a) auameTp, He Gonee 76 mm

0) nnunHa, He Gonee 970 mm
9 Macca, He Gonee 18 kr
10 Tun KapoTaXHOro NogbeMHMUKa NKC-2
11 Mapka reopusunyeckoro kabensa FOCT 6020-68 (KI 3x075-60-90) Kre 3
12 [AnuHa reodpusunyeckoro kabens B 3aBMucuMocTu ot 6yxrtel KC (1000-5000) m
13 Tlonoeka 3oHpa FOCT 14213-89 r363-60
14 [AunameTtp reopm3nyeckoro kabesnbHOro HakKOHe4YHUKa 60 Mm
15 Hanps>xeHue nutaHusa (cetb 50 My) 110-240B
16 [lMoTpeGnaemas MOLHOCTb, He Gonee 60 BT
17 Cpok cnyx0bl, He MeHee 10 net
18 Bpemsa perucrpauum ceuyeHus, He 6onee 70 cek
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}}} TeXHoNorum reodpmusanyecKknx nccnenoBaHUim CKBaXuH

Puc. 8. Kutaiickue konneru
UCMONb3YIOT NPUGOP NMPU KOHTPOJIb-
HbIX UBMEPEHUIX B XpPaHUIULLAX
HedTEenpoaykToB

B LUndpoBon 610K 3NEKTPOHUKN BO-
naoTna B cebe HOBeWlMe pa3paboTku
BOEHHO-MPOMbIWIEHHOTO KOMMEKca
Poccumu, 4To Aano BO3MOXKHOCTb YMEHb-
LUNTb pa3Mepbl CKBaXKMHHOro npunéopa,

Puc. 7. Cbemka ckBaXuHbl B NpoBuHUUn AHxoy (Kutai)

CHWU3UTb NOTPEBAAEMYIO MOLLHOCTL 060-
pynoBaHusa go 60 BT, npoBoanTb paboThbl
N0 CKaHWPOBAHMWIO MOA3EMHbLIX MOM0C-
Ten (CKBaXKMH) 6€3 NOAHATUS TEXHONOI M-
YECKMX KOMOHH.

B bonee BbicOKas paboyas 4acToTa
no3Bonnfia Mnofly4nTb CHOKYCMPOBaH-
HbIK Nlyd aHTeHH. 3a CYeT UCMNoNb30Ba-
HUSI BbICOKOW 4acCTOTbl TOYHOCTb M3Me-
pPeHMM Ha 60MbLINX PACCTOSTHUAX YBENN-
Yyunacb 6osee 4eM B ABa pasa Mo cpas-
HEHWIO CO CKBAXMHHbIMW NOKaTOpamu,
MCNOMb3YIOLWNUMN HU3KWE YacToTbl - 360
1 250 KIu,.

B Bpems peructpaumm oaHOro KOHTy-
pa (ceyeHus) coctaBnset Bcero 70 ce-
KyHa, 6narogaps 4yemy no4yTv B ABa pasa
yMeHbluaeTcs obliee Bpems paboT no
CKaHWPOBAHWIO CKBaXMH.

B Manble rabaputbl 1 Bec npubopa
No3BONAIOT MPUMEHSATb €ro NPU TEXHM-

Puc. 9. MpoBeaeHne paboTt Ha 6aLLKMPCKNX MECTOPOXAEHUNAX

YECKMU CNIOXKHOM COCTOSIHUM KONOHH, He
605icb NOTEPATL MPUOOP B CKBAXKMHE.

B lpnbop MOXKET TaKXKe WUCMOosb30-
BaTbCA KaK loKkaTtop MydT.

JloKaTopbl aKyCTUYECKUE CKBaXKMH-
Hble cemencTtBa "CKAHEP-2000" ycnew-
HO QYHKUMOHMPYIOT Ha MECTOPOXKAEHMU-
ax Pecnybnukn benapycb, BO MHOIMMx
pernoHax Poccuu, a Takxe 3a pybe-
KOM.

B KoHLe 2006 roga 6bina npovn3Beae-
Ha oyepefHass CbeMKa CKBaXKWMHbl B
npoBuHUMK AHxoy (KuTan). C 2000 ro-
[la KUTaMCKMe KoNNeru ncnonb3yoT npu-
60p NpU  KOHTPOSbHLIX U3MEPEHUAX B
XpaHunuiLax HedbTenpoayKToB, Npu pas-
MbIBE XpaHWAMLLA OTXOLOB, NPWU TEXHU-
YECKMU CNIOKHOM COCTOSIHUM KOJSIOHH, B
TOM 4uUche NMpu U3MEPEHUSAX Yepes Ko-
NOHHY (pUcC. 7, 8).

Puc. 10. 2007 rop - uccneposaHue
CKBa)XXVH Ha TeppuUTOpPUN
Pecny6nuku Benapycb ¢ uenbio
noctpoenus NXr

B 2007 roay 6bin10 NpoBeaeHo ncene-
[lOBaHWe CKBaXKWH Ha Tepputopun Pec-
ny6nuKkn benapych ¢ Lenbio NoCTPOEHUS
MXT. B Tom e rogy npoBoAMIUCH pa-
60Tbl Ha GALLKUPCKMUX MECTOPOKAEHUAX
(puc. 9, 10).
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B sv3vTHaqa KapToyka npeanpuaTtma

000 "HIIO "TIouck"

AKYCTHYECCKHE CHCTEMBI IOKAIIUH 1 H3MECPCHUA

195197, r. CaHkT-lNeTepbypr,

MontocTpoBCKUK Np., A. 28 "N", opuc 212

Ten./dakc: (812) 740-68-74, (812) 971-77-79, (812) 495-69-30
mail@npopoisk.ru www.npopoisk.ru

Hay4yHo-nponsBoacTBeHHoe npeanpusatue "MONCK" BeaeT cBoto
ncTopuio ¢ ceHTabpsa 1990 r. 3a cpaBHUTENbHO HEAONTUI
Nepuoa CyLLeCcTBOBaHUS NPeanpuUsaTUE YKe NonyYnno
oduumManbHOe NpPU3HaHUe 1 ABNSeTCs BeAyllen opraHM3aumnen
B 06/1aCTN reodU3N4ECKUX UBMEPEHUIN U aKyCTUYECKOro
KapoTaa.

He MeHee BaxHbIM HanpaBneHWeM AESTENbHOCTH NPeanpuUaTUs
ABNSETCA NPOBEAEHNE IOKALMOHHbIX paboT No UccreaoBaHuio
CKBaXXWH - onpeaeneHnto 06beMoB U GOpPMbl CEHEHUSA
noA3eMHbIX pe3epByapoB, 06Pa3YyOLLMXCS B OTIOKEHUAX
KaMeHHOM CON1, METOAOM PACTBOPEHMUS UK APYrMM CNOCOBOM
Ha BCex aTanax CTPOUTENbCTBA U IKCMyaTalMn NoL3eMHbIX
XPaHUIULL rada U XKUAKKUX YreBOAOPOAOB.

B -2 ckHUXHYI0O NONKY HepTAHUKA

B.A. IKTHCaHOB T.L. Ta0my/nH
FI/[,I[I)OI[I/IHQMI’I‘ICCKI/IC HCCICTOBAHUA U MOICTHPOBAHHE TexHHKA ¥ TEXHOJIOTHA
MHOTI'OCTBOJIBHBIX I' OpI’IBOHTaJILHI)IX CKBAaKHH OHepaTI/IBHI)IX HCCJICI[OBaHPII’I
CKBAKHH
2007.-124 c. 2005.-340c.
Pa6oTa noceslleHa BONpocam MpoeKTUpoBa- B KkHure npeactas-
HWS, AKCNAyaTaLmmn U rMAPOAUHAMUYECKUX UCCe- NeHbl  matepuansl 0

TEXHUYECKUX CpeacT-
BaX M TEXHOJIOMMYECKUX
npuemax npoBeaeHus
onepaTuBHbIX Wcche-
[OBaHWM CKBaxuH. [a-

[I0B@HWI CKBaXXMH CNOXHOW apxuTeKTypbl. Mpea-
JIOXKEHbI YNPOLWEHHbIe CNOCO6bI ONUCaHUA YCTaHO-
BMUBLUENCS M HeyCTaHOBUBLLUENCH uUabTpaumu
MMUOKOCTU K OAHOSPYCHBIM MHOIOCTBOJIbHbIM O-

PU30HTaNbHbLIM CKBaXKMHaM. Pa3pa6oTtaH 1 anpo- Hbl 31EMEHTbI TeophM
6vpoBaH cnocob MHTepnpeTaLnm KpMBOM BOCCTa- OTAENbHbIX  U3MEpH-
HOBNEHMS AaBneHus. M3ydeHo BAUSHUE TPaEKTo- TeNbHbIX Mpeo6paso-
PUM CTBOJIOB CKBaMMHbI Ha €e MPOAYKTUBHOCTb. BaTeneil, npeactasns-
MpennoXeHo reosoro-sKOHOMUYECKOe peLleHne 3aJadun onpeaeneHus foLMX COGOM COCTaBHyIO YacTb anmnapatypbi
ONTUMasbHOW TPAEKTOPUM U ANMH CTBONOB. MoKa3aHa 061acTb NpuMe- AR NPOBEANEHNA ONEepaTUBHbIX MCCNenoBa-

HUIM CKBaXXWMH, a TaKXe MeToaMYyecKue npu-
eMbl MPOBEAEHUS WUCCNEeOOBaHUM CKBaXKWH,
06pabOoTKN MX pes3ynbLTaToB C Y4ETOM OTAESb-
HbIX MCKaatoLmx GaKTopoB.

KHura npegHasHayeHa Ansl MHXKEHEpHO-

HEHMS MHOIOCTBOJIbHbIX FOPU30HTaNbHbIX CKBaXMH. PaccMOTpeHbl BO-
npockl ynpaBneHus BbipabOTKOM 3anacoB, APEHNUPYEMbIX MHOrOCTBO/b-
HOWM CKBaXXWMHOW.

KHura npegHasHavyeHa ans WMPOKOro Kpyra uccnegoBarenen B 06-

nactn paspaboTKM HeDTAHbLIX MECTOPOXKAEHUM, OGypeHuns HedTAHbIX TEXHUYECKMX U HAy4YHbIX PaGOTHMKOB HedTs-
CKBaXXMH, a TaKXe Ans CTyAeHTOB, MarncTpaHTOB U acnMpaHTOB COOT- HOM MPOMBILNEHHOCTH, @ TaKXKe ANs CTyAeH-
BETCTBYIOLWMX cnelmanbHocTen. MoHorpadusa npeacraBaseT cobom Tpe- TOB HedTAHbIX BYy30B M GaKy/bTETOB.

TbiO KHUTY U3 cepum "MexaHu3mbl U Gpusnka (Mud) HebTenssnedeHus". Ta6n. 33, unn. 73, 6ubnuorp. 212 Hass.
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