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C auccepTtaumen MOXHO O3HaKOMUTbCS B 6ubnmnoteke PIY HedTU 1 rasa MMeHu
N.M. I'ybkuHa.

ABTOpedepaT pasocnaH « » 2010 r.

Y4yeHbI cekpeTapb ANCCEPTALMOHHOIO CoBeTa
A.T.H., npodeccop B6.E. ComoB



OBLLUAA XAPAKTEPUCTUKA PABOTDbI

AKTyasibHOCTb npobsieMbl. B CTpyKType eXerogHblX KanuTanoBNOXEHUNN B
HedTerazono06bivy 3aTpaThbl HA CTPOUTENBCTBO M PEKOHCTPYKLUMIO CKBAXXWH MO pas-
HbIM oueHkaMm cocTtasnsaoT oT 30 Ao 50 %. Mpu 3TOM Aonsa AedeKTHbIX 3aKOHYEH-
HbIX CTPOUTENbCTBOM CKBaXWH AOCTUraeT AeCSTKOB rnpoueHToB. MosToMy B 605b-
LWWHCTBE C/lydaeB NOTPEBHOCTb B MX PEMOHTE BO3HMKAET YXe MOC/e HEeCKONbKUX
NeT aKcnayaTaumMm u pacxoAbl Ha noagep)XaHue TEXHUYECKOro COCTOSHUSA CKBaXXUH
pocturatoT 20 % exeroaHblX CyMMapHbIX m3gepxek fobbiBatowmx npeanpusaTun.
OTcropa cnefyeT, UYTO yaydlleHne KavyecTBa CKBaXXWMH U, KakK cneacrteue, cokpaue-
HUEe n3gepXxek Ha nogaep)XaHme UX TEXHUYECKOro COCTOSHUSA - 3TO BaXXKHbIA pe3eps
NoBbIWEHNS NMPUObLINLHOCTN HedTerasoBblX KOMNAaHWN.

MNepexo4 Ha pblHOYHbIE OTHOWEHUS B Poccmn npuBen K peopraHm3aumn npo-
W3BOACTBEHHON AeATeNbHOCTU B 6ypeHuM nyTteM BblaeNeHus m3 HedTerasosbiX
KoMnaHumn 6ypoBbIX NpeanpusaTuim n obpasoBaHuMsa pbiHKa 6ypoBbIX NOAPSAYMKOB.
MpuobpeTss cTaTyC CaMOCTOATENbHbIX XO3SUCTBYKOLWMX CyOBLEKTOB, OHW CTanu ne-
pea BbI6OpOM - 06QHKPOTUTLCS MU MOBLICUTb YPOBEHb KOHKYPEHTOCMOCOBHOCTU:
yaydlwaTb KayecTBo paboT, cOBEepLIEHCTBOBATb TEXHOMOMMU, CHMXaTb U3LEPXKKN U
T.4. KpomMe TOro, 3HauynTenbHO paclvpuncs Kpyr cybbekToB, ¢ KOTOpbiMn 6ypoBoe
npeanpusaTMe CBA3aHO AOMOBOPHbIMU U MHbIMK 0693aTeIbCTBEHHbIMU OTHOLUEHUSAMM
(cybnoapsaunkm, nocTaBLMKKW, WHBECTOPbl, CTPaxXOBLUMKK, AKLMOHEpbl U T.4.).
Kaxablh U3 HUX, CTpeMsCb CHU3UTb CBOW PUCK, BblbMpaeT AenoBOro napTHepa,
OPUEHTUPYACb Ha ero KOHKYPeHTOCNOCObHOCTb, KOTOpas onpeaensercs, rnaBHbIM
o6bpa3oM, pe3ynbTaTMBHOCTbIO N 3 HEKTUBHOCTBIO €ro AesTeNbHOCTU.

Teopusa n npaktnuka 6ypeHus okasanmncb He AOCTaTOYHO MOArOTOBMIEHHBIMU K
TakuM maMeHeHmaMm. Ocoboe oTCcTaBaHWe Npu 3TOM MNpossBnseTcsa B obnactu MeTo-
ponornn (TEpMUHONOIUS, CTPYKTYypa, /Iornyeckas opraHmsauns, MeToabl U CpeacTt-
Ba) obecnedyeHus pe3ynbTaTUBHOCTU (CTeneHb peanusauum 3anjJaHUpoBaHHOM
AeATeNbHOCTU U AOCTMXEHUS 3anjlaHMPOBAHHbLIX pe3ynbTaToB) U 3MHEKTUBHOCTHU
(cBA3b MexAy AOCTUMHYTbIM pe3ynbTaTOM M UCMOSIb30BaHHbIMK pecypcamMun) bype-
HUSA CKBaXXWH. Takmm ob6pasoM, cyllecTByeT npakTtunyeckass noTpebHoCTb B pelle-
HUN KPYMHOM Hay4YHOW Npobnembl, MMelwen BaXHOE XO3SMCTBEHHOE 3HadeHue, -
COBEpPLUEHCTBOBAHUN METOA0I0MMYECKNX OCHOB MOBbIWEHUSA pe3y/ibTaTUBHOCTU U
3 PeKTNBHOCTM BypeHUs CKBaXXMH B COOTBETCTBMM C U3MEHMBLUMMUCS YCIOBUSIMU
NPOU3BOACTBEHHOWN AEATENbHOCTU B BypeHun.

AKTYanbHOCTb MUCCMef0BaHUN NOATBEpXAaeTCa TakXe TeM, YTO OHM ocylle-
CTBNSAANCb B COOTBETCTBMM C  TOCYAAPCTBEHHbIMM  MJI@aHAMWU  Hay4HO-
nccneposatenbckmx pabot (1987-1999 r.r.), peweHuem cekumm «bypeHune wu
CTPOUTENBCTBO CKBaXWH» Hay4dHo-TexHu4deckoro coeeta OAO «lasnpom» (Hoa6pb,



2006), nHHOBauMoOHHOM obpa3oBaTenbHOW NporpamMmon «Pa3BuTMEe WMHHOBALMOH-
HbIX MPOdeCcCUOHaNbHbIX KOMMAETEHUMNIN B HOBOW cpeae obyyeHuss — BUPTYyasbHOM
cpene npodeccnoHanbHOM AesTesIbHOCTU» NPUOPUTETHONO HaLMOHANbHOIMO NpoeK-
Ta «Ob6pa3zoBaHune» (2005-2008 r.r.).

CreneHb paspaboTraHHOCTM npobrsembl. [Nns CTPYKTYpUpOBaHUA wuccne-
ayeMmon npobnembl M BbISIBEHUSA 3a4ad, NoANneXxawmx peleHMio B NPUOPUTETHOM
nopsake, B AuCcepTaunm npoaHanmsmpoBaHbl paboTbl, aBTOpaMu KOTOPbIX SABASA-
totcs: ABetucoB A.l., AsetoB P.B., ArzamoB ®.A., AHrenonyno O.K., AwpadbsiH
M.O., banatk b.B., bacapbirmH H0.M., bactpukos C.H., benopycos B.O., baunsHio-
ko B.lO., byrnos H.A., byaHukos B.®., byabko A.B., bynatos A.WU., BapTymsH
I.T., BacuneHnko W.P., NacymoB P.A., THoeBbix A.H., TopoHoBu4d C.H., Mpuryneukni
B.l'., N'ycman A.M., EBceeB B.[., )XuBaea B.B., 3o03yna B.ll., 3o3ynga I.l1., nno-
nuntos B.B., UcmakoB P.A., Kawkapos H.I., KoHoBanos E.A., KoueTtkoB J1.M., Ko-
wenes B.H., Kpbinos B.W., KpbicuH H.W., KykcoB A.K., Kynues K.H., Kynukos
B.B., Kynbunuknn B.B., KypbaHoB .M., Kypymos J1.C., JleoHoB E.l., JluxywuH
A.M., Jlywneesa O.A., MasntwToB M.P., Mup3agxaH3sage A.X., MHauakaHoB B.A.,
Hukntun B.A., HudaHtoB B.W., HoBukos B.C., OBuYMHHMKOB B.ll., OBYMHHMKOB
M.B., Oranos A.C., OraHos I'.C., lNeHbkoB A.W., MNMosanuxuH A.C., NMoaropHos B.M.,
Monsikos B.H., Motanos A.l., MNynsa l0.A., PabokoHb C.A., PabuyeHko B.U., Cena-
Pza M.K., Cepatok H.N., CumoHsaHy C.J1., CnuBak A.N., TpeTbsak A.{A., Ynawesa
H.M., YpmaHueeB B.W., YcbiHMH A.®., ®epgopoB B.H., Xy3uHa J1.b., Yybuk I1.C.,
Wapwunos A.Y., WupunH-3age C.A., Wtonb B.®. v gp. 3apybexHbiMM aBTOpamu,
TPYAbl KOTOPbIX COCTaBWUAW TeopeTuyeckyr 6asy mccnenoBaHus, aBAaoTca: Ana-
pna Y., AnnmxaHos M.T., bopk X., BonteHnko B.C., Nagxunes M.A., 3apybuH 10.0.,
Erep .0., KapabanuH Y.C., Koukynuu A.C., Mbicniok M.A., TepHep J1., Togop @.,
XaHMmamenos M.A., Apemunuyk P.C., Sicos B.I'. u ap.

B pe3ynbTaTte aHanmsa HayudHbiX nyb6anMkauumm n onbiTa 6ypeHus CKBaXuH
BbISIBNIEHbI ABa acrnekTa COCTossHUS npobnembl. Bo-nepBbiX, YCTAHOBIEHO, YTO TEO-
pus HE NOJIHOCTbK COOTBETCTBYET MNOTPEOHOCTSAM NpakTUKKM 6ypeHusa CKBaXKWH, Tak
KaK TeXHOJSIoOrM4yeckne npouecchbl 1 onepauum paccmMaTpmaBalTCsd aBTOHOMHO, @ HE B
BMAE LENIOCTHOW CUCTEeMbl, pe3ynbTaToM (QYHKUMOHMPOBAHUS KOTOPOW SABNSETCHA
3aKOHYEHHas CTPOUTENbCTBOM CKBaXXunHa. BO-BTOpbIX, B pe3ynbTaTe aHanmsa wu
0606LweHns TeopeTnyeckon 6asbl nccnegoBaHUs BbiSIBNIEHbI HOBblE U HEpPELUEHHbIE,
MeTOAO0NIOrMYEeCKM Mano M3y4yeHHble acnekTbl Npobnembl, OTHOCALWMECs, npexae
BCEro, K CUCTEMHOMY obecneyeHuto KadecTBa CKBaXWH WU addekTnBHOCTU bBype-
HWUS, NMPOMbIBKE CKBAXXWH, TEXHUYECKOMY PErysiMpoBaHMNIO CTPOUTENLCTBA CKBAaXWUH.
MpoTueBopeuns Mexay MNpakTUKON bypeHuss U ee TeopeTUYeCKUM OCMbICIEHUEM,
Mexay pa3HbiMM O0O6BbACHEHUSAMU, MHTEpNpeTaumsaMn npakTukm 6ypeHus coctaBns-



IOT CYLLHOCTb C(POPMYNMpPOBAHHON HaMum Npobnembl, 3akno4valoWwencs B HecoBep-
LEeHCTBE METOA0/I0MMYECKMX OCHOB MOBbILLEHUS pe3ybTaTUBHOCTU U 3P PEKTUBHO-
CTN BypeHns CKBaXXWH.

Llenb mnccnepgosaHusi. loBbllleHNE pe3ysbTaTUBHOCTU U 3P DEKTUBHOCTHU
6ypeHna CKBaXKMH NyTeEM CUCTEMHOIO COBEPLUEHCTBOBAHMS ero MeToA0N0rmyecknx
OCHOB.

OCHOBHbIe 3aga4yn mccnegqoBaHms. [N AOCTUXEHMUSA NOCTaB/IEHHOW Lenu
B AMcCcepTauMoHHOW paboTe 6biiM NOCTaBNEHbl cneayowme OCHOBHbIE 3a4auu.

1. BbInONHWUTbL aHanmM3 n obobueHne cocTtosiHMs npobnembl obecneyveHus pe-
3yNbTaTUBHOCTUN N 3D DEKTUBHOCTU BYpPEHUSA CKBAXMUH.

2. PaspaboTtaTb MeTOAONOrMYECKME OCHOBbI YINpaB/ieHNs KayeCcTBOM B BypeHuu.
3. TeopeTnyecku n skcnepmMmeHTasibHO 060CHOBaTb NYTW MOBbIWEHNS pe3ysibTa-
TUBHOCTU N 3(PEHEKTUBHOCTN BypeHUS CKBaXXMH MyTEM COBEPLUEHCTBOBAHMSA MNpo-
Lecca NpoMbIBKM CKBAXMWH.

4. Pa3BUTb Hay4Hble U METOA0NOrMYECKMEe OCHOBbI TEXHWUYECKOro peryanposa-
HUSA 3KOSIOMrMYEeCKMX acnekToB obecneyeHns pesynbTaTUBHOCTU U 3D PEKTUBHO-
CTN BypeHns CKBaXXuH.

O6beKT n npeagMmer mnccsaegoBaHunsi. O6LEKTOM MCCNefoBaHUA SABNSETCS
6ypeHne CKBaxuH, NpeaMeTOM — MEeTOAO0SIOrMYeckme M TeXHOI0rM4YecKkne OCHOBHbI
NOBbIWEHNS pe3yNbTaTUBHOCTU N 3(DDEKTUBHOCTU BypEeHUS CKBAaXUH.

MeTtogosiornyeckas, TeopeTrm4YyecKass u smMmnumpudyeckas 6asza mccnego-
BaHus. MeTtoponormdeckon 6a3on mccnenoBaHus ABNAKOTCA NOoAXO0Abl, METOAbI,
MCNONb30BaHHble B AMCCEPTAUMOHHOM MCCNeaoBaHUW. [ONna peweHns nocTaBlieH-
HbIX 3a4ay MPUMEHSINCb: MEeTOAbl CUCTEMHOrO aHasm3a, MeToAbl aHaNUTUYeCKUX
nccnenoBaHMM M HaydHbiX 0606LWeHn, cTaTuctmyeckas obpabortka n aHanus dak-
TUYECKMX MPOMBICAOBbLIX AAHHbIX; CheunanbHO pa3paboTaHHble METOAUMKW uccne-
AOBaHUMN N 3KCNEpPUMEHTasIbHblE YCTAHOBKW; CTEHAOBbIE N MPOMbIC/IOBbIE UCCNEeao-
BaHMsA. KpoMe Toro, Mcnonb30BasiMCb MeTOAbl MUKPOCKOMMUYECKOro, XMMUYECKoro,
PEHTreHOCTPYKTYPHOIro n Tepmorpadumnyeckoro aHaansos. MayyeHne cBONCTB 6ypo-
BbIX TEXHONOMMYECKNX XUAKOCTEN N TEXHOOMMYECKNX O0TX0A0B BypeHunsa ocyLuecT-
BNANOCb CTaHAApTM30BaHHbIMM U anpobuMpoBaHHbIMKM B MCCNenoBaTeIbCKOM Mpak-
TUKe MeTtogaMu. [JOCTOBEPHOCTb 3KCNEpPUMEHTasNbHbIX UCCneaoBaHUMn obecnedeHa
Kak MyTeM WCNONb30BaHMA MNPUHATBLIX B WCCNeaoBaTeNIbCKOM MNpaKTUKe MeToAMK
NIaHUPOBAHUS IKCMEPUMEHTOB U MaTeMaTMYeCcKon o0b6paboTKn nx pesynbTaTtos, TakK
M KaK NMyTeM CONOCTaB/IEHUS NMPOMbICIOBbIX U 3KCNEPUMEHTAsIbHbIX AAHHbIX.

TeopeTnyeckon 6a3om nccnenoBaHUsa SBNSAOTCS TeopeTudeckne paboTbl oTe-
YEeCTBEHHbIX U 3apybeXxHbIX yYeHbIX U CNeumanmcTtoB B naydaemon obnacru.



OMnupuyeckas 6asa wuccnenoBaHUs — UM3ydyeHHast BbIGOpoOYHas COBOKYM-
HOCTb CBOMCTB Ob6bekTa uccnenoBaHus: pe3ysibTaTUBHOCTb M 3(PdEKTUBHOCTb bOy-
PEHUS CKBAXXWH.

Hay4yHble pe3ynbrarbl, BbIHOCHMMble Ha 3awurty. 1. CTpyKTypHO-
dyHKUMOHaNbHas Moaenb 6ypoBon TexHonorndeckon cuctembl (BTC), koTopyto
NpeasioXXeHO UCMoNb30BaTb B KayecTBe obbekTa ynpaBneHus pe3ybTaTUBHOCTbIO
N 3PPEKTUBHOCTbIO BYpeHUS CKBaXXUH.

2. MeTogonornyeckme OCHOBbI OLEHKW coOTBeTCTBUS B 6ypeHumn, H6asupyio-
LMeCs Ha BblAesIeHUN ABYX OCHOBHbIX 06beKTOB (TeXHO/0rM4Yeckux npoueccos by-
PEHNS N 3aKOHYEHHOW CTPOUTENbCTBOM CKBaXWHbl), YTO MO3BOJISET aBTOPMU30BaTb
OTBETCTBEHHOCTb 3a pe3y/bTaTbl AeATe/IbHOCTU KU obecneunTb nocneaoBaTesbHOE
yCTpaHeHne HeCOOTBETCTBUMN.

3. O60CHOBaHME XU3HEHHOro UMKa CKBaXXMHbl HA OCHOBe npeacTaBAeHun o
CKBaXMHE KaK rOpHOTEXHUYECKOM COOPYXEHUN U TOPHOTEXHUYECKON CUCTEME.

4. Vicnonb3oBaHWe B KayecTtBe onucatenbHon mogenn BTC paboyero npoekra
Ha CTPOUTENbCTBO CKBAaXWHbl, AOMNOJIHEHHOrO pasgenamu «3aKaH4YMBaHME CKBaXW-
Hbl», «AHaNM3 N OLEeHKa TEXHOI0MMYEecKoro pucka» n «OueHka COOTBETCTBUS».

5. MeToauka OueHKU (PU3NKO-XMMUYECKOrO pasynpoOYHEHWUS TAMHUCTbIX MNO-
poA ANCMEepCUOHHOW Cpenon MPOMbIBOYHOWM XWMAKOCTWM, OCHOBAHHAs Ha onpeaene-
HUW CKOPOCTU MPOMUTKM N CKOPOCTU HabyxaHua obpasuos nopos B dunbTpaTte
MPOMbIBOYHOW XWUAKOCTU, MO3BONSAIOWAS MOBbICUTb Pe3y/bTaTUBHOCTb U 3 dek-
TUBHOCTb BypeHUsi CKBaXWH.

6. MpuHUMNbI OUeHKK aKonormdeckon besonacHoctun BTC, yumTbiBawowWwme ms-
MEeHeHMe cocCTaBa M CBOMCTB BewecTs, obpawatowmxca B TEXHONOMMYEeCKnx npo-
Leccax 6ypeHuns CKBa>kuH.

7. HayuyHoe obocHoBaHuMe n MeToamnyeckoe obecneyeHne npodeccmoHanbHOM
noaroToBkn 6ypoBbIX CyrnepBamM3epoB, HarnpaBfieHHOE Ha MNOoBblWeHWe pe3yfbTa-
TUBHOCTU N 3P DEKTUBHOCTU BYpPEHUSA CKBAXMUH.

AnccepTaumsa npeacrasnseT cobom Hay4yHO-KBanndmKaunoHHy paboTy, B KO-
TOPOM M3N0XEHblI HAY4YHO OB6OCHOBAHHbIE TEXHUYECKNE, SKOHOMUYECKNE U TEXHOS0-
rmyeckue pelleHus, BHeApeHUe KOTOPbIX BHOCUT 3HAYUTENbHbIA BKA4 B pa3BuUTue
3KOHOMWKM CTpaHbl. B Ancceprauum cucteMaTmsnpoBaHbl, 0606LLeHbl U pa3BUTbl Ha-
y4Hble nccnenoBaHusi, BbiNoOIHEHHbIE aBTOPOM B TeyeHne 1978-2009 rogos.

Hay4yHasi HOBM3Ha pe3y/ibTaToB MCC/IefoBaHMs 3aK/l04YaeTCca B paspa-
60TKe U pa3BUTUM METOAOSIOMMYECKUX OCHOB MOBbIWEHUS pPe3ynbTaTUBHOCTU U I@-
deKTMBHOCTM 6ypeHMs CKBaXXWH, 4YTO MNpeacTaB/feHO COBOKYMHOCTbIO CNeayrLwmx
NOSIOXKEHWUN:



1. PaspaboTaHa MeTOoA0/I0rMs MOBbIWEHNS pe3ynbTaTUBHOCTU N 3 PEKTUBHO-
CTN BypeHuns CKBa>XWH, OCHOBAHHas Ha MUCNOSIb30BaHMKN B KadectBe obbeKkTa ynpas-
neHus 6ypoBon TexHonorndeckon cucrtembl (BTC), npeacrasnswowen cobon coBo-
KYNHOCTb (PYHKLMOHANbHO B3aMMOCBS3aHHbIX CPeACTB TEXHONOMMYecKoro OcHalle-
HUSA, NpeaAMETOB MPOM3BOACTBA U UCMOMHUTENEN AN BbINOSHEHUS B periameHTUpo-
BaHHbIX YC/I0BUAX MPOM3BOACTBA TEXHONOrMYECKMUX MPOLECcCOoB M onepauuin no 6y-
PEHUIO CKBaXXWHbI. PaszpaboTaHa CTpyKTypHO-(dYyHKUMOHanbHas moaenb BTC.

2. Pa3paboTaHbl MeTOAONOrMYecKne OCHOBbl OLUEHKW pe3y/bTaTUBHOCTU U
3 PeKTUBHOCTU BypeHUss CKBaXKMH, 0COHBEHHOCTbIO KOTOPbIX SIBNSIETCS BblAesieHne
B KayecTBe 06bEKTOB OLEHKW TEXHOSIOrMYecKkux npoueccoB b6ypeHus n 3aKOHYeH-
HOW CTPOUTENbCTBOM CKBaXWHbl. DTO MO3BOJISET aBTOPM30BaTb OTBETCTBEHHOCTb
Y4YacCTHUKOB 6ypeHnss CKBaXKuHbl 3a pe3ynbTaTbl AeATENbHOCTM M obecneumTb nNo-
cneposaTesibHOEe yCTpaHeHMe HeCOOTBETCTBUMN.

3. PaspaboTaHa MeToAMKA OLUEHKM pa3ynpoyHstowen cnocobHocTn 6ypoBbix
TexHosormdyeckux xumakocrten (BTX), kotopasi, B 0T/iM4Me OT U3BECTHbIX, MO3BONSA-
€T YyJYyeCTb pa3aeflbHO BINSIHME CKOPOCTM MPOMNUTKU U HabyXaHUsa ANCMEePCUOHHOMN
cpeabl BTXX Ha npouecc pasynpoOyHeHWs MUHUCTbIX MOpoA B CTEHKE CKBAXWHbI.
Ncnonb3oBaHMe 3TUX NokasaTesieln No3BONSET NOBbICUTb Pe3yNbTaTUBHOCTb U (-
(EKTUBHOCTb TEXHOIOMMYECKUX PpEeLUeHU MO COXPaHeHuio AedopMauMOHHOWN YyC-
TOMYMBOCTU CTBOJSIA CKBAXMUHBbI.

4, DKCnepuMeHTaslbHO YCTaHOBJ/IEHO N TeopeTnyeckn o60CHOBaAHO, 4YTO B yC-
NIOBUSIX OTCYTCTBUA AOCTOBEPHOM MHPOPMauUMM O CBOMCTBAX FMHUCTbIX Nopoa B
CTEHKE CKBaXWHbI CYLWECTBEHHO MOBbICUTb Pe3yNbTaTUBHOCTb MHIMOUPOBaHUS MX
pa3ynpoOYHEHNss MOXXHO NyTEM BBEAEHMS B MPOMbIBOUYHYO XUAKOCTb MUKPOMONMNAO0-
6aBok, npeacTtaBnarWmMx cobom cMecb MHIMOGUTOPOB Ppas3yrnpovYHEHUS Pas3IUYHOMN
npupoabl. HOBM3Ha CO34aHHbIX peuenTyp peareHToB U BTXXK noareepxxaeHa aBTop-
CKMMW CBUAETENbCTBaMM M NaTeHTaMM Ha U3o0bpeTeHuns.

5. YcTtaHoBNneHo n TeopeTmyeckn 060CHOBaHO, YTO NpU OLEHKE 3KON0rM4yecKom
6e3onacHoctT BTC Heob6XxoANMMO yuuTbIBaTb OTXOAbl HE TOSIbKO MPOMbIBOYHOM, HO W
APYrnUX TEeXHONOrMYeCcKMX >XWAKOCTEN, a OueHKa 3KOJIONMYHOCTU Bewects, obpa-
LLAKOLWMXCA B TEXHOIOMMYECKMX npoLeccax A0/KHA OCYLLEeCTBAATbCA C YY4ETOM UsMe-
HeHMs cocTaBa u cBONCTB BTXX B npouecce uMpKynsumm yepes CKBaXKuHy.

Teopernueckass M npakTndeckasi 3HaYMMOCTb paboTbl. TeopeTnyeckas
3HAYMMOCTb paboTbl 3aK/lO4YAETCa B TOM, YTO MeTohosorndyeckoe obecneveHme no-
BbILLWEHMS pe3yNbTaTUBHOCTU N 3(PPeKTUBHOCTU BypeHnss CKBaXKmMH B Hayke cnabo
pa3paboTaHo, UMeTCA NpoTMBOpeYmnBble Noaxoabl. PaspaboTka 3ToM TeMbl A0OMON-
HseT NpeacTaB/eHns No psaay TeOpETUYECKNX BOMPOCOB, OTKPbIBAKOTCSA HOBble Nep-
CNEeKTUBbI AN NMPUKIAAHbIX NCCef0BaHUN.



MpakTnyeckas noTpebHOCTb B MEeToA0N0rMyeckoM obecneyeHnn MnOoBbILEHUS
pe3ynbTaTMBHOCTU N 3PPEKTUBHOCTU BypeHUs CKBaXKMH AOCTaTOYHO BblpaxeHa. Pe-
LeHMe 3TON NpobneMbl NOSOXUTENbHO CKAXETCS Ha PasfIMYHbIX CTOPOHAX MPaKTUKMU.
MpakTnyeckas 3Ha4YMMOCTb paboTbl onNpeaenseTcs CeayoWwnMm NOSTOXKEHNAMN

- pa3paboTaHbl Hay4yHoe WU MeTogoNornyeckoe obecredeHne U MoAesnb CUC-
TeMbl yNpaB/ieHUS KayeCTBOM CTPOUTENbCTBA CKBaXWH, yaosnetsopswowme Tpebo-
BaHUAM MeXAyHapoaHbiX ctaHaapTos cepun UCO 9000;

- NpeasioXeHa MeToauKa OoueHKM nHrnbupytowen cnocobHoctn BTXK, no3so-
nawowas ynpoctuTb npoueaypy Bblbopa MX cocTaBa M CBOWCTB 3@ CYET MCMNOJ1b30-
BaHWSA MeHee TPYAOEMKUX AN onpeaeneHns rnokasatenen - CKopocTten NponuTku m
HabyxaHus.

- pa3paboTaHbl B COABTOPCTBE HA YPOBHE M306peTeHunii: coctaBbl N Crocobbl
NpUroToBaeHnsa 6ypoBbIX NMPOMbIBOYHbIX XWUAKOCTEN, peareHToB U MaTepuasnos 414
X MPUrOTOB/IEHMS U KOHAMUMOHUPOBAHUSA, MUKpoNnonnaobasok (aBTopckue cemae-
TenbctBa N9: 1114691, 1266851, 1454822, 1536806, 1623180, 1781281; naTeH-
Tol N2: 1745750, 1752752, 1776270, 1788962, 1814652, 1838363, 1838365,
2003658, 2026876, 2051944, 2055089, 2055855, 2064570, 2087513, 2088627,
2177492, 2234598, 2234598), cnocob O4YMCTKM rOpU30OHTAILHOIO yyacTka CTBOSa
CKBaXWHbl OT wWaMa nyteM obpaTHom npoMbiBkM (nateHT N2 2166061), cnocob
NMKBMAaAUMM Noa3eMHON CONSIHOM KaMepbl, coaep Kalen onacHble Xnakme oTxoabl,
C MCNOsb30BaHUEM MMAPOU30NNPYIOLLEr0 COCTaBa Ha OCHOBe HedennHcoaepKalle-
ro cbipbs (NaTteHT N? 2221148);

- Hay4yHoe M MeToam4veckoe obecrneyeHune TexXHONOrM4Yyeckoro Hagsopa (cy-
nepBarnsuHra) B 6ypeHun peanumsoBaHO B Buae [ocynapCTBeHHbIX TpeboBaHUN K
MUHUMYMY COAEpPXaHUS U YPOBHIO TpeboBaHMIM K cneuymanncrtaMm no AOMOSHUTENb-
HOW npodeccuoHanbHOM obpas3oBaTesibHOM MNporpamMme ANns NoAy4YeHUs AOMOJIHU-
TenbHOW KBanudukaumm «Cneunanmnct TeEXHONOrM4YecKoro Haa3opa npu CTpouTenb-
CTBe CKBaXWH (cynepBamnsep)», yTBepXAeHHbIXx MnHobpHaykun Poccuun (pernctpa-
LMOHHbIM HoMep 'TMAK 40/03 ot 10.05.2006) 1 y4yebHbix nocobuim «besonacHoOCTb
TEeXHOMorM4ecknx npoueccos 6ypeHuss ckBaxuH» (PIY HedTn mn rasa mmenm U.M.
N'ybknHa, 2007), «be3onacHOCTb TexHOoNormyeckmx npoueccoB Aobblun HedpTn u
rasa» (OO0 «Heppa-busHecueHTp», 2008, coaBTopbl AyHOWKNH N.U. 1 MNaBneHKo
B.MN.) u «YnpaBneHne kadectBoM B 6ypeHum» (OO0 «Hegpa-busHecueHTp»,
2008), nonyumBwmx rpud YuebHo-meToamuyeckoro obveamHeHus By30B PO no
HedTerazosomy obpasoBaHuto.

CooTBeTcTBMe Agnccepraumy nacriopty Hay4YHoOM crneymnasibHoOCTh. Pe-
LUEHWEe HAY4YHbIX WU TeXHn4Yeckmnx npobnem cneumanbHoctn 25.00.15 «TexHonormna 6ype-
HUS WU OCBOEHWS CKBaXXMH» HArMpasfeHO Ha pa3paboTKy TEXHOMOMMA N TEXHUYECKUX



CpeAcCTB A1 MOBbIWEHNSI KayecTBa M CHUMXKEHUS CTOMMOCTU CTPOUTENbCTBA CKBAXWH.
Mo3ToMy uenb AuccepTaumm, 3aKO4aLWANcs B MOBbILWEHUN pe3ynbTaTUBHOCTU U (-
heKTMBHOCTK BypeHnst CKBaXKMH NMyTEM CUCTEMHOIO COBEPLUEHCTBOBAHMS €ro MeTOA0/10-
rMYEeCKnX OCHOB, NMOMTHOCTbIO COOTBETCTBYET (hopMye CrneumanbHOCTH.

Obnactb AMCCEpPTALMOHHOro MCcnenoBaHMsa BK/KO4YaeT pa3paboTKy MeToao-
NOrMYecKMx OCHOB MOBbIWEHNA pPe3ynbTaTUBHOCTM U 3DPEeKTUBHOCTU 6ypeHus
CKBaXWH, MoaenmnpoBaHue npoueccoB OypeHus, npeaynpexneHue OCI0XHEHWUN,
npeaynpexaeHne 3arpsasHeHus Heap, obecrnedeHme OxpaHbl OKpyXatowen cpeabl,
pa3paboTKy Hay4HbIX OCHOB 060CHOBaHMSA M ONTUMU3ALMK peuenTyp TeXHoNornye-
CKUX XUAKOCTEN, XMMUYECKMX peareHTOB M MaTepuasnoB ANs CTPOUTENbCTBA CKBa-
XWH. MoaTomMy obnacTb ANCCEPTALUMOHHOIO MCCNenoBaHMA COOTBETCTBYeT opMyne
CneunanbHOCTM, @ UMEHHO: NYHKTY 3 «OU3MKO-XMMUYECKNE MPOLEeCChbl B FOPHbIX
nopogax, 6ypoBbiX U LEMEHTHbIX pacTBopax C Lesbto pa3paboTkyM HayyHbIX OCHOB
060CHOBaHMS M ONTUMM3ALUN PeLEnTYp TEXHOOMMYECKMUX XNAKOCTEN, XMMUYECKNX
peareHToB M MaTepuanoB ANs CTPOUTENbCTBA CKBAXWH», NYHKTY 4 «Tensomacco-
obMeHHble npoueccbl Npyn 6ypeHun CKBaXMH C Lenblo pa3paboTky TEXHOMNOMMU U
TEXHUYECKUX CPeACTB MO Y/y4YLWEHNIO KOITEKTOPCKMX CBOMCTB Npu3aboMHOM 30HbI
nnacra, WHTeHcuduMKauumm npuToka nnactosoro dnwuaa, npeaynpexaeHus 3a-
rpsi3HeHns Heap, obecnevyeHMs OXpaHbl OKpPYXXatoLWen cpeabl» U NyHKTy 5 «Moge-
NMpoBaHMe M aBTOMaTU3aumMsa MpoueccoB GypeHuMss U OCBOEHUS CKBaXUH Mpu yr-
nybneHnn cTtBONa, BCKPbITUM U pasobLieHMK NAacToB, OCBOEHUWM MNPOAYKTUBHbIX
rOPM30HTOB, PEMOHTHO-BOCCTAHOBUTENbHbIX paboTax, npeaynpexaeHnn n nUKBu-
AaLUNN OCITOXHEHUN>».

Anpobayns pe3ysnbTaTtoB nccinegqoBaHns. OCHOBHble Hay4Hble, MeToanye-
CKMe W npuKnagHble pe3ynbTaTbl, NoNyyYeHHble B paboTte, 06CcyXaanncb Ha MexayHa-
POAHbIX N OTEYECTBEHHbIX KOH(EpEeHUMSAX, CEMUHapax U COBELLaHNAX:

TexHuyeckom cosewaHmn B MIMO «EHncenHedTerasreonorns» (KpacHosipck,
1982); MOCKOBCKOM ropoACKOM Hay4yHO-MpakKTUyeckon kKoHdpepeHumn MYmMC no npo-
6neMaM oCcBOeHUs1 HEPTSAHbIX M ra3oBblX MeCTopoXaeHuin 3anagHon Cubupn (1983),
roe paborta 6bina ygoctoeHa [ModeTHoM rpaMoTbl MockoBckoro npasneHms HTO um.
N.M. T'ybknHa; Bcecoto3Hon KoHdepeHuun MYnC «lMpobnembl KOMMNAEKCHONO OCBOe-
HMS HedTAHbIX M ra3oBblX MecTopoXaeHun» (YukekeH, 1984); Hay4HO-TEXHMYECKOMN
KOH(epeHuMn «YCKOpeHMe Hay4YHO-TEXHMYECKOro nporpecca npu nouckax M paspa-
6oTKe HedTAHbIX U rasoBbiXx MectopoxaeHun» (Mepmb, 1987); I (1987) mn II (1988)
MOCKOBCKMX KOHpepeHumsax «Monoaexb - Hay4yHO-TEXHMYECKOMY nporpeccy B Hed-
TSHOMW M ras’oBOW MPOMbIWIEHHOCTU»; TeXHM4YeckoM coselwlaHnm B HMO «Heppa»



(dpocnaenb, 1991); 2-M, 3-M 1 5-M MexayHapoaHbIX ceMnHapax <« 0Opu30oHTasbHblEe
CkBaXkumHbl» (MockBa, 1997, 2000, 2008); 3- Hay4yHO-TEXHMYECKOM KOHdepeHumn
«AKTyasnbHble NpobsieMbl COCTOSHUSA U pa3BUTUSA HedTerasoBoro Komnsekca Poccum»
(MockBa, 1999); cekummn «TexHunKa n TexHonorms 6ypenuns ckeaxmH» HTC OAO «las-
npom» (TioMeHb, 1999); MexayHapoaHon koHdepeHumn ctpadH CHIM «Monogble y4e-
Hble - HayKe, TexXHoNorusM m npodeccruoHanbHOMy 06pa3oBaHuIo AS19 YCTOMYMBOIO
pa3sBuTUs: npobsembl N HOBble peweHnsa» (Mockea, 1999); MexayHapogHOM CEMUHA-
pe «OxpaHa BOAHbIX 6MopecypcoB B YC/I0BUSAX MHTEHCMBHOMO OCBOEHMsA HedTeraso-
BbIX MECTOpOXAEHUM Ha wenbde n BHYTPeHHNX BoAHbIX 0bbekTax Poccurckon dege-
paunn» (Mocksa, 2000), Hay4yHO-TeXHMYECKOM ceMuHape «[eknapuvpoBaHMe WU 3KC-
neptusa npombiwneHHon 6e3onacHoctu» (OpeHbypr, 2000), Hay4HO-TEXHMYECKOM
cemmHape 00O «[lloasemrasnpom» (Mockea, 2000), 1-n MexayHapoaHoOW KoHdepeH-
umn «HedTeotaaya-2003» (MockBa, 2003), cekumn <«bypeHne n CTPOUTENLCTBO
CKBaXknH» Hay4dHo-TexHuuyeckoro coseta OAO «lasnpom» (TioMeHb, 2005); Mexay-
HapOAHOW Hay4YHO-TEXHMUYECKOW KOHpepeHunn «lMoBbllWeHne KavyecTBa CTpOUTENbCTBA
ckBaxunH» (Yda, 2005); HaydHO-NpakTUYeCKOM ceMUHape «TexHu4eckoe perynamnpo-
BaHue, NpoMbllieHHas 6e30nacHOCTb, CTaHAAPTM3aunsl, MEHEOAXXMEHT U KOHKYPEHTO-
CNOCOBHOCTb B HedTerasoBoM KOMMJIEKCE U CMEXHbIX cdepax 3KOHOMWKM Poccum»
(MockBa, 2007); 7-n BCcepoCCMMCKOM Hay4YHO-TEXHUYECKON KOHdepeHUunn «AKTyanb-
Hble Npob6neMbl COCTOSAHUSA N pa3BUTUA HedTerasoBoro Komnsekca Poccmn» (Mockea,
2007); BcepoCCMNCKOM HayYHO-METOAMYECKOM KOHdepeHUunn «YrnpaBrieHne KaudecT-
BOM 0bpa3zoBaTesibHOro rnpouecca B yCNoBMAX MOAEPHM3ALUMM POCCUIMCKOro obpasosa-
Hua» (YxTta, 2008), cekummn «CtpoutenbctBo ckBaxuH» HTC OAO «lasnpom» (Mock-
Ba, 2009), XVIII N'yBKMHCKNX YTeHUAX «NHHOBALMOHHOE pa3BUTUE HEPTAHOM U raso-
BOM NPOMbILWNIEHHOCTM Poccumn: Hayka u obpasoBaHue» (Mocksa, 2009).

Peanumzaynsa pe3ynbrartoB uvccriegoBaHunsi. OCHOBHble MNOJIOXEHUS AucC-
cepTaunm MCNoab30BaHbl B paboumx npoekTax, TEXHOOrMYEeCKON AOKYMEHTauUun m
peanun3oBaHbl Npu 6ypeHun ckBaxunH B BocTtouHon Cnbumpu (ckBaxxuHbl N° 5 BaHa-
BapckBas U N° 6 HmxHe-TyHrycckas), cBepXxrinyboknx ckBaxuH B lMpuKacnmmckom
pernoHe (Ky3sHeuosckas CI, KapadaraHakckas CI, Kockynbckasa CI, [epkynbckas
CI n YTBnHckas CI).

TexHONorma O4YMCTKU FOPU3OHTASIbHOMO y4dacTKa CTBONa CKBaXWHbl (MaTeHT
N 2166061 Ha m3obpeTeHue «Cnocob OUYMCTKM CTBOSIA CKBAaXMUHbI») BHeApeEHaA B
CtenHoBckoM YBP. UHTepakTuBHas 6a3a AaHHbIX «[1pOMbIBKa CKBa>XWH>» NpuUMeHe-
Ha B AO «Cnbupckasa TexHonornyeckass KomnaHmsa» (r. HWxHeBapTOBCK).

Pe3ynbTaTbl UccnefoBaHMM UCMONb30BaHbl, B YaCTHOCTU, MPU BbIMNOJIHEHUU
aBTOpPOM paboT No ayauTy NPOMbIWIEHHOW U 3Konornyeckon 6esonacHoctn (Poc-
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CMNCKO-aMepuKaHckas KoMnaHua «BaiTex», byrypycnaH, 1998), KOHCynbTUpOBa-
HUIO NO OLEHKe BO34ENCTBMSA Ha okpyxatowyto cpeay (OBOC) cTpouTenbctBa no-
MCKOBO-pa3BefoYHON CKBaXMHbl KOXHO-[lonrmHckasa B Nevyopckom Mmope (KOMMNaHus
«lMasgpnor» OAO «lasnpom», MockBa, 1999), pa3paboTke TEXHOOMMYECKON YacTu
OBOC cTpouTenbCTBa rpynnbl CKBaXXMH Ha BaHKOPCKOM MeCcTopoXaeHun (Komna-
HMA «EHuncenHedTb», KpacHosipck, 1999), skcnepTu3e npombliwneHHon 6esonac-
HOCTM BeLlecTB U MaTepuanoB Ans 6ypeHus n akcnayaTaumMm CKBaXXuH (KOMMNaHUs
«XannnmbypToH WMHTEpPH3WHA MHK», Mockea, 2000), KOHCYNbTUPOBAHUM CO34AHMUSA
pekoMeHgaumii OAO «lMasnpom» «KayecTBO CKBaXMHbl. OLEHKa COOTBETCTBMS MNpu
cTtpoutenbcTee ckBaxuH» (OAO «CesKasHWIMUras», 2009-2010).

Onsa yyebHo-MeToamyeckoro obecneyeHmss NoArOTOBKM W MOBbIWEHMS KBa-
ndukaumm  Kagpos  HedTerasoBoW oOTpacau  pas3paboTaHbl 28  yuyebHo-
MeTOANYECKMX AOKYMEHTOB. B Heob6xoauMbIX cny4vasix 3TUM AOKYMEHTbl COrjacoBa-
Hbl C FocroptexHaa3opoMm Poccum (B H.B. PocTexHaa3op). YuebHo-MeToan4deckue
AOKYMEHTbI UCMONb3YOTCSA:

e B y4yebHOM npouecce PIy HedT n rasa mmenn U.M. lN'ybkunHa (kadeapa 6ype-
HUA HedTSHbIX M ra30BbIX CKBaXWH, Y4ebHO-nccneaoBaTeNnbCKMn LeHTp no npobnemam
NOBbIWEHNS KBanudukaunm, TpeHaXepHbIN LeHTP Mo YNpaBfeHMI0 CKBaXXWUHOW);

e Npn 06byyeHUn n noBblWeHnN KBanudmkaunm nepcoHana (pykosoautenen,
cneunanucrtoB un pabounx) B OAO «lasznpom»;

e ANS NOArOTOBKM 3KCNEpPTOB MO MNpoMblwieHHon 6e3onacHoctn B obnactum
CTpOUTENbCTBA CKBaXMH B HauMoHanbHOM UMHCTUTYTE HedTH K1 rasa.

My6ankaynn. PesynbTaTbl HAY4YHbIX WUCCea0BaHMM aBTopa onyb6/IMKOBaHbI
B 144 paboTtax. o Teme gncceptaumm onybnmkosaHa 131 paborta, B TOM uucne: 3
MOHOrpadun, 9 yuyebHbix nocobuin, 74 crtatbn (37 N3 HUX B U3AAHUAX, BXOAAWMNX B
nepeyeHb BAK), 19 Te3ncoB Aoknanos, 26 onmcaHunii naobperteHui.

CTpyKTypa gnccepraymu. [lucceptaumoHHas paboTa COCTOMT U3 BBEAEHUS,
5 pasgenos (1. CoctosiHMe npobnembl, uenb U 3agadn nccnenosaHusa; 2. Cucrem-
HbI aHann3 npouecca 6ypeHns ckBaxmH; 3. HayuHble 1 MeTOA0/I0rMyeckme OCHo-
Bbl ynpaBneHuss kadyectsoM B 6ypeHun; 4. CoBeplleHCTBOBaHME npouecca npo-
MbIBKM KaK CpeACTBO MOBbIWEHUS pe3ynbTaTUBHOCTU U 3D HEKTUBHOCTU BypeHuns
CKBaXWH; 5. HayuyHble n MeToao0rmnyeckme OCHOBbl TEXHUYECKOro perynpoBaHus
9KONIOrMYEeCKMX acrnekToB obecrnedyeHns pesynbTaTUBHOCTU U 3 deKTUBHOCTU By-
PEHNS CKBaXWH), OCHOBHbIX BbIBOAOB W pekoMeHzaumin. OHa wm3noxeHa Ha 308
CTPaHMLAX MALMHOMMUCHOro TeKCTa, BKAK4YaeT 65 pucyHkoB, 66 Tabnuuy, cnucok
MCNONb30BaHHOW NnTepaTypbl - 581 HanMeHoOBaHwMe.
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COAEPXAHUE PABOTDI

Bo BBefeHMM npeacTaB/ieHa KpaTkas XapakKTepucTuka Jaucceptauuu,
060CHOBaHa aKTyaslbHOCTb TeMbl, CHOPMYIMPOBaAHa LEb, OnpeaeseHbl OCHOBHbIE
3aZlayn uccnenoBaHMin, NokasaHa Hay4vHasi U npakTudeckasl 3Ha4YMMOCTb MOJTyYeH-
HbIX PEe3y/IbTaTOB.

MepBblX pa3aen NocBsLLEH aHaAn3y COCTOsiHUS nNpobrieMbl 1 060CHOBaHMIO
uenen v 3agay nccnenoBaHus.

Pe3ko Bo3poclumne TpeboBaHMSA K KauyecCTBY CKBaXWH, YBesIM4YeHue rinybuHbl u
HapacTaHne MacwTtabHocTn npobnem B npouecce 6ypeHUs CKBaXXWH NpU OrpaHu-
YEeHWUU CPOKOB M pecypcoB, OTBOAMMbBIX Ha UX pelleHne, — BCe 3TO 3HaduMble dak-
TOpbl, KOTOpble nNpeaonpenenstoT Heo6Xo0ANMMOCTb CUCTEMHOIO NOAX0AA K peLleHunto
TexHosnorm4yecknx npobnem b6ypeHuss CKBakmH. HeCMOTps Ha 3TO CUCTEMHbIE WUC-
cnepoBaHma B 061acT CTPOUTENBbCTBA CKBAXUH HOCAT dparMeHTapHbIM XapakTep.
3a4acTyr0 CUCTEMHbIN NOAXOA OTOXAECTBASAETCA C KOMMIEKCHbIM. Mexay TeMm, ak-
TyanbHbIM ABJISETCHA peleHne He TOJSIbKO YACTHbIX TexXHosornyeckmux npobnem 6y-
peHUs, B TOM 4YKUCNEe KOMMJEKCHOE U CUCTEMHOE, HO, Mpexae BCero, CUCTEMHOE
obecrneyeHne KayecTBa CKBAXWH, CPOKOB BbIMOSIHEHNSA paboT n ux crtommoctu. Ans
CTPYKTYpPUPOBaAHUSA 3TOM NpobriemMbl 1 BbiISBAEHUS 3a4a4, NoASexXawmX peLeHunto B
NPUOPUTETHOM MNOpSAKE, B AMCCEPTALMM B XPOHONOMMYECKOM MopsaKe rnpoaHanun-
3upoBaHbl paboTbl B obnactn metogonorum obecneyeHns pesysibTaTUBHOCTU U 3~
(eKTUBHOCTM OypeHna CKBaXXWH, OLEHKW W YyrnpaB/ieHUs KadyecTBOM B 6ypeHuwu,
aBTOpaMM KOTOPbIX, B YacTHOCTU, aBnstTcsa: Axmeanos K.C, bagosckuin H.A., bpoH-
308 A.C., Komm 2.J1., Koponbko E.N., Mopo3os C.I., lMNencunkos H0.B., CMHULbIH
B.A., ®egnoposa H.I., ®pymbepr B.A., Wenunno O.H., Ocynos U.T.

Ha ocHoBe cucTteMHOro noaxoga v aHanusa paboT npeawecTBEHHUKOB bbina
naeHTndununposaHa npobnema, chopMynmMpoBaHbl U3NI0XKEHHbIE BbllWe Lelb U 3a-
Aayn nccneposaHus, o6ocHoBaH 1 paspaboTaH anropuTM peleHns npobremsl.

Bo BTOpOM paspgene aucceprauuMm MNpuBOASATCS pe3ysibTaTbl CUCTEMHOMO
aHanusa npouecca 6ypeHns CKBaXKuH.

CUCTEMHbIA aHann3 OCHOBbLIBAETCS Ha MHOXECTBE MNPUHUUMOB, NaBEHCT-
BYIOLWMM N3 KOTOPbIX SABASETCHA MPUHUUIM KOHEYHOW Lenun, 3aknaidarowmics B ab-
CONIIOTHOM npuopuTeTe rnobanbHON, cuctemoobpasyrollen Lenn CUCTEMbl Haj uda-
CTHbIMM UEenssMn ee noacucTeMm. pons3BoACTBEHHbINM npouecc bypeHna ocywecTs-
NSeTcs C uenbkto NosyvYeHUs 3aKOHYEHHOM CTPOUTENbCTBOM CKBaXWHbI, KayecTBO
KOTOPOW COOTBETCTBYET YCTaHOBMNEHHbIM TpeboBaHMAM. DPPeKTMBHOCTb npouecca
onpeaensieTcs 3aTpataMm pecypcoB AN AOCTMXKEHUS 3Toro pesynbTata. Mcxoas mn3
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3TOro, aBTOPOM MpPeAsIoXEeHO paccMaTpuBaTb B KayecTBe obbekTa ynpasneHus 6y-
poBYyl0 TexHonornyeckyt cuctemy (BTC), npeacraBnsiowyto cobom COBOKYMHOCTb
(pYyHKUMOHANbHO B3aMMOCBSA3aHHbIX CPeACTB TEXHONOMMYECKOro OCHalleHus, npea-
MeTOB MPOU3BOACTBa M UCMNOSIHUTENEN ANS BbINOJHEHUSA B periaMeHTUPOBAHHbIX YC-
NOBUSX MPOU3BOACTBA TEXHOIOMMYECKUX npoueccoB 6ypeHus ckBaxuHbl. Paspabo-
TaHa CTPYKTYpHO-dYyHKUMOHanNbHas mogens BTC B BMAe B3aMMOCBSA3aHHbIX U B3au-
MOAENCTBYHOLLMX MPOLECCOB — 06bEKTOB yNpaBieHUsl, KaXAbli U3 KOTOPbIX BbIMOS-
HAET PYHKUMIO, TaK UM MHA4Ye CBSA3AaHHYIO C ee ueneBon dyHkumen (puc. 1).

! ! !

TexHoJsIoOrMYyecKkue onepauum

AeicTBne

r_i
[_J. ! ! !

CpenctBa UcnonHutenun Mpeamet
TEXHO/1I0rMYECKOoro (nepcoHan 6ypoBoii npou3BoACTBa .
OCHalLLeHUs 6puraabl) (ckBaXkmHa) .

I I .

v .

[ TexHoNormieckue npouecchl ]
v .
Yrnybnenue KpenneHue TaMnoHun- 3akaH4yunBa- [MpoMbiBKa
CKBaXMWHblI CKBaXMWHblI poBaHue HUe CKBa- CKBaXMWHblI :
obcagHom CKBaX>MWHblI XXMHbI .

KOJIOHHOM .

Bbixopa
o

Puc. 1. CTpyKTypHO-(pyHKUMOHanNbHas mogenbs BTC

@OyHKUMOHanNbHbIM aHann3z BTC no3sonwui onpeaennTb ee OCHOBHble CBOWCTBA U
KPUTEPUN OLIEHKW, @ CTPYKTYPHbIA — COOTBETCTBME 3/IEMEHTOB CUCTEMbI AOCTMXKEHUIO
KOHe4yHOM uenu. Ona ynpasneHus noacmcteMamn BTC chopMynupoBaHbl Len Uux
yHKUMOHMPOBaHUSA, OB6OCHOBaHbl MoKasaTenu AOCTUXEHUA uenen wn paspaboTaHbl
CpeAcTBa ANs onpeaeneHns 3TuxX nokasartesnen. B cBs3m € 3TUM nogvyepKHEM, YTO NpPUH-
UMNnanbHbIM ABJISETCA BblAENEHWE MpoLecca, Kak COBOKYMHOCTU MocnefoBaTeNbHbIX
AENCTBUI ANs AOCTUMIXKEHUS KaKoro-nnbo pesynbTaTta n CoO6CTBEHHO pe3ynbTata npouec-
ca — NpoAyKumun. 3To HeobxoanMo, nNpexae BCero, NoTOMy, YTO AN OLEHKM npouecca u
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NPOAYKLMM MCMNOMb3YKOTCA pas3Hble nokasaTenu. MNMpoaykuus xXapakTepusyeTcsi rnokasa-
TeNsMM KayecTBa, a NpoLecc — pe3ybTaTUBHOCTbIO U 3P HEKTUBHOCTLIO.

ABTOpOM 060CHOBAHO BblAeNEHNE 5 TEXHONOrMYeckux npoueccoB 6ypeHus,
KaXkAblM N3 KOTOPbIX NpeasoXXeHo onucbiBaTb cneundmnyeckon COBOKYMHOCTbIO Mo-
Ka3aTenen pexmma OCYyLIECTB/IEHUS MpPoLEecca U CBOWCTB ero pesdynbTtata (Bbixoaa)
npu 6ypeHnn noa Kaxayto n3 obcaaHbiX KOJTOHH CKBaXUHbI (Tabn. 1).

Tabnuua 1
CTpyKTypa TEXHO/IOMMYECKMUX NpoueccoB 6ypeHns CKBa>KUHbI

TexHonornyeckun | ®yHKUMOHaNbHOE PesynbTaTr Mpumepbl XxapakTepu-
npouecc Ha3HayeHune npouecca CTUK npoLecca u ero
npouecca pe3ysibTaTa
OcHOBHble npouecchl
Yrnybnenve dopMuposaHue CTBON CKBaXWHbI | Harpyska Ha nonoro,

CTBOJ1a CKBa>XuHbl

CTBOJ1a CKBa>XWHbI

AONVHa N AnaMeTp
CTBOJ1a CKBA>XUHbI

KpenneHue cTBO-
Jla CKBa>XWHbI 06-
CaaHOW KOJTOHHOM

Pa3melueHune B
CTBOJ1€ CKBAXXWHbI
06cagHOM KOJTOHHbI

O6cagHas ko-
noHHa (OK)

CkopocTtb cnycka OK,
AnvHa v anametp OK

TamnoHunpoBaHue | CoszgaHue repme- | O6onouka uns CKOpOCTb NOTOKa TaM-
3aKOJIOHHOro TUYHOM 060/1I0UKN | TAMIMOHAXHOIO MOHAXHOW XXNAKOCTU B
NpOCTpPaHCTBa M3 TAMMOHAXHOr0 | KaMHS Mexay 3aKOJ/IOHHOM MpPOCTpaH-
CKBa>WHbI KaMHs MexAay CTEHKOWN CKBa- CTBe, AaBieHne onpec-
CTEHKOMN CKBaXn- | XUHbl n OK COBKM 060/104KN N3
Hbl 1 OK TaMMOHAXHOI0 KaMHS
MeXay CTEHKOW CKBa-
XWHbI 1 OK
3aKaHuymBaHue dopmMupoBaHue Cucrtema «ckBa- | CKOpOCTb MexaHunuye-
CKBa>WHbI CUCTEMbI «CKBa- XWHa - NpoayK- | ckoro 6ypeHus npwu
XMHA - NpoAyK- TUBHbIN NnacT» NepBMYHOM BCKpPbITUMU
TUBHbIN NnacT» nnacra, KoadpduumeHT
rmapoaMHaMmMyecKkoro
COBEpPLIEHCTBA, OTHO-
LeHne peasibHOM
NPOAYKTUBHOCTM K
noTeHunanbHOm
BcnoMoraTtenbHbIl npouecc
NMpoMbiBKa CospaHue ycno- Ycnosusa bype- MAOTHOCTb NPOMBI-
CKBa>WHbI BUN ansa 6ypeHusa | HUS CKBaXXMHbI BOYHOW XNAKOCTH,

CKBaXuHbl (yr-
nybnexHue, kpen-
neHune, TaMnoHn-
poBaHMe N 3aKaH-
ymBaHue)

(yrnybnenwue,
KpenneHue,
TaMMnoHMpoBa-
HME N 3aKaH4un-
BaHuMe)

KOHLUEHTpaumsa Konio-
nAHOM dasbl, Npouns-
BOAUTENBbHOCTb 6ypo-
BbIX HAaCOCOB
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OTMEeTUM, YTO KOHEYHbIN NPOAYKT MOXET UMETb Pa3/INdHylo npupoay (MaTepwu-
anbHbIM 06bEKT WM HekoTopble dYyHKUMKM npeobpasoBaHus). Hanpumep, npouecc
LMPKYNSLUMM NPOMbIBOYHOM XMAKOCTU, SIBNSISICb BCNOMOraTesibHbIM, HE CO34a€eT HOBbIN
MaTepuanbHbli 06bEKT, ero pesynbTaToM SABASAITCA PyHKUMM npeobpasoBaHus: rma-
poTpaHcnopT 6ypoBoOro wnama, cogaHne AaBfieHNs Ha CTEHKY CKBaXXWHbI U T.4.

B nepsomM, rpybom npubnmxeHnn B KadyecTBe onucatesnbHon moaenn BTC
MOXHO paccMmaTpuBaTb pabouynmii NMPoOeKT Ha CTPOUTENbCTBO CKBaXWHbl. OaHako
aencrteytowmin maket pabouero npoekrta (P 39-0148052-537-87) yxe AaBHO He
COOTBETCTBYIOT COBpPEMEHHbIM TpeboBaHMSAM, N HE MOXET MCMONb30BaTbCA C YKa-
3aHHOM uenbto. Mo3TOMy ero npeanoXeHo AOMOAHUTHL pa3sfenamMu «3akaHuymBaHue
CKBaXWHbI», «AHaNN3 N OuUeHKa TEeXHO0rMYecKoro pumcka» um «OueHKa COOTBETCT-
BUA>». B 4aCTHOCTN, HEOBXOANMOCTb COCPEAOTOUYEHNS NMPOEKTHbIX peLleHn No BCcemy
KoMnsiekcy paboT, BbINOMHSAEMbIX B NPOAYKTUBHOM MJjacTe, B pa3aene «3akaH4yuBa-
HME CKBaXXWHbI» 0bycnoBneHa NoTpebHOCTAMM MCNONb30BaHUS CUCTEMHOIO NoAX0Aa
K 3aK/Il04YnTENbHOMY U Hanbonee OTBETCTBEHHOMY 3Tany CO34aHMSA CKBaXXWHbI. oa-
pa3gen 10 «lMcnbiTaHMe CKBaXWHbI» AeNCTBylOWero maketa pabouero npoekta B
COBOKYMHOCTM C MPOEKTHbIMU peLleHMSMM MO 3aKaHUYMBAHWUIO CKBaXXWHbl, U3narae-
MbIMW B ApPYIMX €ro noapasgenax, He AatoT LUesioCTHOro npeacrasneHmns o dopmMumpo-
BaHWM CUCTEMbl «CKBaXWHa - NpPOAYKTMBHbIN nnacT». Mexay Ttem, 6ypeHue ropu-
30HTasIbHbIX M MHOMOCTBOJIbHbIX CKBAXWH, KOIMYECTBO KOTOPbIX MOCTOSIHHO BO3pac-
TaeT, CONPOBOXAAETCH, B YACTHOCTW, YBEIMYEHNEM MPOAOSIHKUTENBHOCTU TEXHOIEH-
HOro BO3AENCTBMUSA Ha NPOAYKTUBHbIN nnact. 3T1o obycnasnmneaeT NnoTpebHOCTb B CUC-
TEMHOM peLleHnN 3a4a4 3aK/IIYNTENbHON CTaAnM CO34aHNSA CKBAXMHDbI.

B 6ypeHun, B OoTAnyme OT ApYrux BUAOB AeATENbHOCTU, CTpOroe cnepoBaHue
NPOEKTHOM AOKYMEHTauuM nNpakTM4Yeckn HEBO3MOXHO - ynpaB/eHue npoueccoMm by-
PEHUSI OCYLLECTBNSIETCHA, rMaBHbIM 06pa3oM, Ha OCHOBE onepaTMBHOM MHDOPMaLUN.
MoaTtoMy B amcceptaumm 060CHOBaH TE3MC, UTO B COBPEMEHHbIX YC/NOBUSAX Hapsiay C
paboumMM NpPOEKTOM Ha CTPOUTENBbCTBO CKBaXMHbI, KOTOPbIA HEOBX0AMM KakK opuan-
YEeCKMN [OKYMEHT, AOo/MKeH pa3spabaTbiBaTbCs BMpTyanbHblit aHanor BTC, nosso-
NSALWNIA BU3yanm3npoBaTb €e COCTOSHME B ANHAaMUKE, OCYLLECTBASATb UMUTALMOHHOE
MOAENMPOBAHNE Pa3IMYHbIX CUTyauMn. DTO CYLLECTBEHHO 06/1erymT B3anMoaencrame
N B3aMMOMOHUMaHWEe Mexay BCEMU 3auHTEpeCcOBaHHbIMM CTOPOHAMU, YYaCTBYOLWMMN
B CTPOUTENbCTBE CKBaXWHbl. MNogyepkHeM, 4YTO pedb MAEeT O BUPTyaslbHOM aHanore
KoHKkpeTHon BTC, a He 06 aBTOMaTM3MpoBaHHOM pabouyeM MecTe cneuuanucra, oc-
HaWEHHOM TUMNOBbIMW MPOrPaMMHbIMN NPOAYKTaAMMU.

Knaccuueckmne noaxoabl K ynpaBaeHMio npoueccamm OCHOBAHbI HA Npeanosio-
XeHun 06 unx [eTepMMHMPOBAHHOCTU (06YCNOBNEHHOCTM, MNpeaonpeneneHHoCTH).
Cneunduka 6ypeHus 3aknyaeTcs B TOM, YTO BMECTO TOYHOro BMaa maTemaTuye-
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CKOM Mogenn obbekTa nuuy, NpUMHMMaloWeMy pelleHne, Kak npaBuao, AOCTYrHa
TOJIbKO anpuopHas nHdopMaumsa 0 COCTOSAHUAX 0bbeKTa ynpaBneHus, ynpaBnsoLwmx
BO34ENCTBMAX Ha HeEro un pesynbTaTax BO3AEUCTBUI. [103TOMY aBTOPOM yrpasrieHune
BTC naeHTMdMUMpOBaHO KaK aAanTMBHOE, OCHOBAHHOE Ha MPUHATUM ynpaBneHye-
CKUX pelleHn Ha OCHOBE KOpMOpaTMBHbIX 3HAHWK, B TOM 4ucne, cCOH6CTBEHHOro
npodeccnoHanbHOro onbiTa, N0 aHanorum, Koraa Ans peleHus Tekylen npobnemsol
MCNONb3YETCSA ee pelleHne B CXOXEeN cuTyauuu - npeueneHTt. ng toro, 4tobbl OHO
6b1710 pe3ynbTaTUBHbIM, NUA, NPUHMMaOLWMe peLleHnsl, AO/KHbI AenaTb 3TO He UH-
TYWTUBHO, @ Hay4yHO 060CHOBaHHO. Mo3ToMy obocHOBaHa HEO6XOAMMOCTb comnpsixe-
HUS BUpPTyanbHOro aHanora BTC Cc MynbTUAUCUMMIIMHAPHOMW CUCTEMOM KOMMbIOTEP-
HOM MOAAEPXKU MPUHATUA YNpaBieHYeCKUX peLleHuin, BK/Yarwen nomMuMmo Tpa-
AVWLUNOHHbIX 3/1EMEHTOB, B TOM uucne, 6a3y AaHHbIX NpeLeaeHTOoB.

B kauecTtBe nepBOro wara no co3gaHuio BupTyasnbHOro aHanora BTC npea-
NOXEHO WCNONb30BaTb €€ CTPYKTYpPHO-(YHKUMOHANbHYIO Moaenb (CM. puc. 1).
Cneaywowmn war — aHanms 3ToW MoAenn C uenbtlo BblAeNeHusa Ans Kaxaoro nepap-
xnyeckoro yposHsi BTC: obbekTa ynpaBneHusi, o6bekToB U CpeacCTB BO3AENCTBUS,
napaMeTpoB ynpasiaeHns n KOHTponsa (obpaTHOM CBSA3KM), XapaKTEPUCTUK 06bEKTOB
M CPeACTB BO34AENCTBMSA, nepefatodHbiX QYHKUMR, OTpaxalwwmx B3anMoaencTeme
CTPYKTYPHbIX eAnHUL, aHaNn3npyeMon noacmuctemMbl nnm ee GyHKLUMOHANbHbIE CBSI-
3U C ApyrmMmu noacmcreMamu. MeToaonormyecku BblIBEPEHO TakOW aHasn3 BbINO-
HeH A.3. JleBuukum (1992). BO3MOXHO TakXe MCMNosib30BaHWE COBPEMEHHbIX MNpo-
FPA@MMHbIX CPeAcTB, AEKOMMNO3UUMKM U rpaduyeckoro npeacraBfeHUMs MpoLeccos,
HanpuMep, Ha OCHoBe M3BecTHou MmeTtogonornm IDEF, B KOTOpOM NpOW3BOACTBEH-
HbI MpoLuecC B Lensx aHanusa npeacTaBAstoT COCTOSALWMM N3 COBOKYMHOCTU (PYHK-
LMOHanbHbIX 6/10k0B 60/1€e HU3KOro YpOBHS MepapxXum C COOTBETCTBYHOLWMUMN CBSA-
39MU1, BXOAAMM U BbIXOA4AMMU.

Mpon3BOACTBEHHbLIN MPOLLECC CTPOUTENbCTBA CKBaXWHbl B LENSAX ero moje-
NVUpPOBaHUA aBTOPOM NPeAsIoXeHO CTPYKTYpMpoBaTb crieaytowmm obpasom:

1. CTpouTenbHO-MOHTaXHble U NOArOTOBUTENbHbIE PaboTbl K BypeHuto CKBaXu-
Hbl (3eMneycTpouTenbHble paboTbl, COOpPYXEHMEe OCHOBaHWI U PYHOAAMEHTOB, MOHTaX
6ypoBOM YCTAaHOBKW, CTPOUTENLCTBO BCMOMOraTesbHbIX COOPYXXEHUA M MOHTaX MHXe-
HEepPHbIX KOMMYHWKaLUMA, NOArOTOBUTENbHbIE paboTbl K 6ypeHNt0 CKBaXUHbI).

2. bypeHune ckBaxuHbl (yrnybneHue, NpoMbiBKa U KpenseHune CKBaXXMHbl 06-
CaZiHOW KOMIOHHOM, TaMNOHMPOBAHWE 3aKOSIOHHOMO NPOCTPaHCTBA).

3. 3aKkaHuMBaHMe CKBaXWHbl (MepBMYHOE BCKpbITME MPOAYKTMBHOIO nnacra,
obopyaosaHue nNpr3aboriHOM 30HbI CKBaXWHbI, BTOPUYHOE BCKPbITUE NPOAYKTUBHOIO
njacra, UCnblTaHME U OCBOEHNE CKBaXUHbI, crieumasibHble paboTbl B CKBaXXWHE).
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4, 3aknouunTtenbHble paboTbl MO OKOHYaHUKN BypeHUs U 3aKaHYMBaAHUS CKBa-
XWHbl (AeMOHTax 6ypoOBOM YCTaHOBKMW, BCMOMOraTeflbHbIX COOPYXEHUN U WNHXe-
HEepPHbIX KOMMYHUKaUWN, YTUAM3ALMS N 3aXOPOHEHME NPOM3BOACTBEHHbLIX OTX0A0B,
peKynbTUBaLMS 3eMeNIbHOro y4yacTtka).

Ha ctagnn CcTpouTenibHO-MOHTAaXHbIX U MOAFOTOBUTENbHbIX paboT K 6ypeHuto
CKBaXWHbl naet cosgaHue BTC, Ha ctagmn 6ypeHns n 3aKaHUYMBAHUSA CKBa>XUHbl —
ee aKcrnsyataums, a Ha CTaaun BbINOSIHEHMS 3aKIK4YUTENbHbIX paboT - pacdopmu-
poBaHue BTC.

C ncnonb3oBaHMeM MeTOAONIOMMU CUCTEMHOIO aHanmsa U NpoLecCHOro noaxo-
Aa Hay4yHo 060CHOBaHO, 4TO cucTema npoueccos BTC He MoxeT 6bITb NOCTpoeHa
NPOU3BOJIbHBLIM 06pa3oM, a AO/IKHA OCYLLECTBAATLCA C yYeTOM cneayowmx npasun:

1. CucteMa npoueccoB AO/KHA BKA4YaTb B ceba BCHO AeATeNbHOCTb MO
dopmumpoBaHuto Bbixogos BTC. Kaxabi npouecc gomkeH A06aBnaTb LEHHOCTb Bbl-
X0A4y NO OTHOLWEHWUID K BXOAY, TO eCTb He A0J/IKEH coBnaaaTb C BXoaoM. Konnuecrt-
BO MpPOLLECCOB AO/MKHO 6blTb HEOOXOAMMBbIM W AOCTAaTOYHbIM AN HOPMUPOBAHUSA
BbIXO4OB CUCTEMbl. BbiaeneHune mn3bbITOYHOro KOAu4yecTtBa MNpoOUECCOoB 3aTpyaHseT
ynpassieHne CUCTEMOMN.

2. MNMpouecc AoMXKeH MMeTb Kak MUHMMYM MO OAHOMY BXOAYy W Bbixody. Bxopn
npouecca Ao/KeH O6bITb BbIXOAOM APYyroro rnpouecca. HapylweHne 3Toro npasuna
NPUBOAUT K BblAENEHUIO NpoLecca, KOTopbin NM60 POpMUPYET BbIXOA «U3 HUYEro»,
nmbo He nMeeT noTpebutens (aBnsaetcs 6e3pe3ynbTaTHbIM).

3. Ansa Kaxkaoro BbiXxoAa AO/HKHA CyLLEeCTBOBaTb MOCNeA0BaTENbHOCTb AENCTBUM
BHYTPU npouecca, popMmnpyroLLas 3TOT BbIXO4 U3 OAHOMO MW HECKOSIbKNX BXOA0B.

4. llpouecc He MOXeT MMeTb BbixOo4a, COBMagarloLwero C BbIXOAOM ApPYroro
npouecca, U He MOXeT coAepXaTb BUAbl AeATENbHOCTU, BK/IIOYEHHble B ApYromn
npouecc, NpuHaanexalwmn gaHHON CUCTeEME NpoLEeCCOoB.

5. He MeHee ogHOM napbl BXoAa W BbIX0Aa AO/XKHbI UMETb OAMHAKOBYHO Mpu-
poAy, TaK KakK HeMmaTepuasibHbl BX04 HEBO3MOXHO npeobpa3oBaTb B MaTepuanb-
HbIXN BbIXO4 M HAO6OPOT - MaTepuanbHbIM BXOA B HEMAaTEpUabHbIA BbIXOA,.

MocKonbKy pe3ynbTaTbl peanu3aunm OTAENbHbIX MPOLECCOB AOIKHbI 6biTb
HanpaBseHbl Ha AOCTUXeHne uenu pyHkumoHmposaHusa BTC, To BO3HUKaAeET Heob-
XOAUMOCTb B KOHKPeTU3auMu MOHATUMA CKBa>XWHbl U MPOM3BOACTBEHHOrO npouecca
ee cTpouTenbcTBa. ABTOpoM obocCHOBaHa Lenecoobpa3HOCTb pacCMOTpPEHUsI CKBa-
XXWHbI B ABYX acrneKkTax: KakK rOPHOTEXHUYECKOrO COOPYXEHUS U TOPHOTEXHUYECKOM
cucTtemMbl. B NpomM3BOACTBEHHOMW CUCTEME HeApOonosb30BaTeNsl CKBaXXWMHa SABMSETCS
COOpY>XeHMEM U BbINOSHAET (YHKUMM OCHOBHOro cpeacTtsa Npou3BoAcTBa. bype-
HME OTHOCUTCHA K FOpHbIM paboTaMm, MO3TOMY CKBaXWHy MNpeasioXXeHo paccMmaTpu-
BaTb KaK FOpPHOTEXHMYECKOoEe COoOopyXeHune (COOopyXeHue B Heapax), >XWU3HEHHbIN
LMK KOTOPOro BKJIOYaeT 3Tanbl NMPOEKTUPOBaAHUSA, CTPOUTENbCTBA, 3KCnyaTaumu
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n nukeugauumun. lNpun 3TOM 060CHOBaH Te3nC, YTO TEXHONOrnYyeckKmne peweHna B pa-
6ouem NMPOEKTE Ha CTPOUTENBbCTBO CKBa>XWMHbl AOJ1>XXKHbl OLEHMBATLCA C TOYKUN 3pe-
HUSA UX NOCeACTBUIN Ha NMPOTAXEHUN BCEIO €€ XXU3HEHHOIO UnKa (pMC. 2).

MpoekTnpoBaHme
CTpounTenbCcTBo

A

oKcnnyatauus

— KanuTtanbHbIA peEMOHT >
T PekoHCTpyKuUMA >
|| TexHnyeckoe >
rnepeBooOpyXeHune
Puc. 2. )KU3HEHHbIN UMK/ CKBAa>XWHbI
| MoaepHunsauuns q

B reonoro-texHuyeckom cucrteme Ao06bI4M NPUPOAHbBIX YrNeBoAOPOAOB CKBa-
XMHA paCCMATpUBAETCA B COBOKYMHOCTM C OKPYXaloLWWMM ee ropHbIM MaccuBoM (B
4YaCTHOM C/lydae C NpOAYKTUBHbLIM MacToM), TO eCTb npeactasnsieT cobor ropHo-
TEXHUYECKYI cucteMy. o xapaKTepy CTPOEHMS 3Ta CUCTEMA OTHOCUTCH K CJI0X-
HbIM, MOCKOJIbKY XapaKTepu3yeTCsi pa3BETB/IEHHOM CTPYKTYpPOMA W 3HauYUTeNbHbIM
YMCNIOM B3aMMOCBSA3@HHbIX M B3aMMOAEUCTBYHOLWMX 3S/IEMEHTOB, BbINOAHAKOLWMX
CNOXHble (YHKUMM, CTOXAaCTUYHOCTbIO MOBEAEHUS, U3MEHYMBOCTbIO BO BPEMEHMU.
CneayeTt noAvyepKHYTb, YTO CKBaXXMHa paccMaTpmBaeTCs HaMM KaK rOpHOTEXHUYe-
CKasl cMctemMa B Lle/IoM, @ He TONIbKO B npeaenax NpoayKTUBHOrO nnacra, Kak B U3-
BECTHOM CUCTEME «MJIaCT-CKBaXXMHa».

K TexHM4eckon noacmcrtemMe ropHOTEXHUYECKOM CUCTEMbl OTHOCUTCS NOA3EM-
HOEe W Ha3eMHOe OCHalleHue, aBnsuweecs CoO6CTBEHHOCTbIO HeApOonosib30BaTenNs.
OCHOBHbIM ee 3/1IEMEHTOM SABASIETCS Kpernb CKBaXWHbI, nocregoBatenbHo hopmu-
pyemas B npouecce 6ypeHus.

K ropHom noacucrteMe ropHOTEXHMYECKOM CUCTEMbl OTHOCUTCS MacCuMB MOpoA4
BOKPYI CTBOJSla CKBaXWHbl, CBOMCTBA KOTOPOro B pe3ynbtaTe 6ypeHus M3MEeHUIUCH
N0 CpaBHEHWUIO C UCXOAHbIMK (TEXHOrEHHbIN MaccmB). MNoaxoa K onpeaeneHuio rpa-
HMLblI 3TOM 4YaCTU FOPHOr0 MaccMBa 3aBUCUT OT KOHKPETHOM CUTyauuMn Ha 3aa4aHHOM
yyacTke Heap. B cooTBeTCTBMM C METOAONOrMMEen CUCTEMHOrO aHanmsa ropHas nog-
CUCTEMA CKBaXWHbl NOCNeaoBaTeNlbHO AEKOMMNO3MPYETCS Ha CTPYKTYPHbIE D/1EMEHTHI
6onee HU3KOrO MepapxmMyeckoro YpoBHS, KaXAbl U3 KOTOPbIX B LensX AeTanbHOro
N3y4yeHnsa TakKXKe pacCMaTpuBaTbCs KaK OTAeNlbHas cMcTeMma.

18



B TpeTrbeM paspgene AuccepTauMM UN3N0XEHbl Hay4dHble U MeTodonornye-
CKMe OCHOBbI YrNpaBneHNsa KayecTBoM B 6ypeHunu.

B Teopun 1 npakTukKe ynpasfieHUs Ka4yeCTBOM BblAENSIOT ABa OCHOBHbIX Ha-
npaBfieHnsl: KBANMMETPUIO NPOAYKLUMW M COBCTBEHHO YyrnpaBfieHMe KadecTtBoM (Me-
HeQKMEHT KayectBa). lNpu 3TOM ynpaBnsTb KAyeCTBOM MOXHO TOJIbKO 3Has KBanu-
MeTpuYecKkme nokasatenu NpoayKumMu, TakK Kak OHM SBNAKOTCS NapaMeTpamu obbekTta
ynpaeneHus. Mo3ToMy B TpeTbeM pasgene auvcceptaumm paccMOTpeHbl ABe npobne-
Mbl: KBAJIMMETPUSA CKBAXWH M yrnpaBfieHNne KayecTBoM B 6ypeHuu.

O6bI4HO NoTpebuTens nHTepecyeT He npouecc NpomM3BOACTBA, @ ero KoHey-
HbIW pe3ynbTaT — NPOAYKLMSA COOTBETCTBYHOLEro Kayecrtesa. B 6ypeHun, B otanume
OT APYrMX BMAOB AeATENbHOCTM, TEXHOOMM4YeCcKme npoueccobl 6onbluen 4acTbtlo He-
AETEPMUHMPOBAHbI, TO €CTb UX pe3yNnbTaT ABASETCA He 3a4aHHbIM, a NUlb npea-
nonaraembiM. CnepoBaTesibHO, HEYKOCHUTeNbHOe cobnioaeHne paboyero npoekrta
He o6s3aTesibHO MPMBOAUT K TOMY, YTO KayeCTBO 3aKOHYEHHOW CTPOUTENbCTBOM
CKBaXMHbl 6yaeT COOTBETCTBOBATb MPOEKTHOMY. B 3TOM cnyyae npeTeH3nm K 6ypo-
BOMY MOAPSAYMKY MO KayeCTBY 3aKOHYEHHOW CTPOUTENbCTBOM CKBAaXWUHbl SIBNSAKOT-
CSl HenpaBOMepHbIMU, TakK Kak ee aedeKkTbl MOryT 6biTb 06yCnoBMEHbl, HaNnpuMep,
HU3KNUM KaQuyeCTBOM MNpoeKTa WAn HeaAOCTOBEPHOM MHpOpMaumen B 3a4aHnMM Ha Npo-
eKTupoBaHune, paspaboTaHHOM Hegpononb3oBaTeneMm. TakuMm obpasomMm, cywecTeyeT
npakTnyeckas noTpebHOCTb B pasrpaHUYeHUM OTBETCTBEHHOCTM Y4YaCTHUKOB
CTPOUTENbCTBA CKBaXWHbl NYTEM UCMOJIb30BaHMS B pas/iMyHbIX npoueaypax (TeH-
Aep, MeHeOXMEHT KayecTBa, OLEeHKa COOTBETCTBUS) OLEHKM pe3ynbTaTUBHOCTU U
3P DEKTUBHOCTUN UX AeaTenbHOCTM (puc. 3).

Moka3artenu pe3ynbTaTuBHOCTHN U 3 PEeKTUBHOCTHU

AKT
MeHeA)XMeHTa KayecTBa BIAT el
[Mpouecc e
NPOEeKT Ha c o
CTPOUTENLCTBO z cE
SKESXAHRL ML g9
2/
©5
PernameHT *
b oueHku
COOTBETCTBUS ‘
e YcTpaHeHue
Jorosop noapsaa: HEeCOOTBETCTBUS
* KayecTBo
CTpaxoBaHWe PUCKOB | * TpeTeHsnoHHas
. ° CPOK paboTta

* CTOMMOCTb

Puc. 3. icnonb3oBaHWE KBa/IMMETPUU B BypeHuUmn
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Mo3TOMY OAHO M3 MPUHUUMUANBbHBLIX NONOXEHUN pa3paboTaHHOW MeToA0NO-
rMu ynpasneHus KayectBoM B BypeHun 3akro4vaeTcs B BblAaeneHun npouecca 6y-
PEHNS N 3aKOHYEHHOW CTPOUTENbCTBOM CKBaXWHbl KaK CaMOCTOSITE/IbHbIX 06bEeKTOB
oueHKn cooTBeTCcTBMA. CneanoBaTesibHO, NepeyYeHb NnokasaTenen, Kputepmes U Me-
TOAMK UX OLEHMBAHUA MU KOMMJIEKCUMPOBAHUS AN 3TUX OO6bEKTOB OLIEHKW COOTBET-
CTBMS TaKXe AO0IKHbI 6bITb pa3HbIMU, YUYUTbIBAOWMMU NX CreunduKy.

BHegpeHne 6ypoBbiMM MoApSAYMKAMU  CUCTEMbI yNpaBNEeHUS KadecTBOM
cAepXXmBaeTcs, No HaWeMy MHEHWUID, UMEHHO OTCYTCTBMEM TEOPUMN KBAIMMETPUN B
6ypeHnn. Kak cneancreme, MHOMOYUCNEHHbIE NMPeAsIOXEHUS MO OLEeHKe KayecTBa B
6ypeHnun, aHann3 KOTOpbIX NpeacTaBfeH B NEPBOM pasgene guccepraumu, Heaoc-
TaTOYHO HAay4YHO 0H6OCHOBaHblI M HOCAT (pparMeHTapHbIA XapakTep. HegoctaTkm no-
KasaTenemn kavectsa B 6ypeHun, npeanoxeHHbiX pas3in4yHbiMKM aBTopaMu, obycnos-
NeHbl CNeayrLWwmnMm OCHOBHbIMM METOA010MMYECKUMU YNYLLEHUSMA

1. Mpouecc CTpouTenbCTBa CKBaXWHbl U €ro pe3ysbTaT — CKBaXWHa He Bbl-
AeneHbl B KayecTBe CaMoOCTOosTeNbHbIX 06bekToB aHanusa. Kak cneacreme, HeT
YEeTKOro pasgeneHuns nokasaTesien, XapakTepu3yLwmXx CKBaXUHy (nokasaTenn Ka-
yecTtBa) M npouecc (nokasaTtenu pe3ynbTaTUBHOCTU N 3PPEKTUBHOCTH).

2. B KauecTBe KBa/IMMETPUYECKMX UCMONb3YIOTCS HEM3MEpPSEeMble noKasaTenu.

3. MNpeanoxeHns No OLEeHKe KayecTBa CKBAaXXWH OrpaHMYMBAKOTCS C/I0XHbIMU
nokasaTensiMn, KOTOpble: BO-MNEPBbIX, HE pa3BEpPHYTbl A0 MPOCTbIX €ANHUYHbIX,
HenocpeaCTBEHHO M3MEpPSIEMbIX; BO-BTOPbIX, HE YUMUTbLIBAETCS, YTO KOJIMYECTBEHHAS
XapakTepuctmka (Mepa) O4HOro M TOro Xe CBOMCTBA MOXET 6biTb pa3HOMW.

4. ToHATME noKasaTesis KadecTBa KaK KOJIMYECTBEHHOW XapaKTepUCTUKWU O4-
HOMO MM HECKOJSIbKMX CBOWCTB MPOAYKLUNMK, 3a4acCTy0, MCMNONb3YETCS NMPOU3BOJSIbHO.

CKkBaXKMHa CO34aeTcs NMyTeM NocnenoBaTeNbHOro OCyLeCTBEHUS TEXHONOMM-
YEeCKMX MpoLEeCcCoB, UMKINYHOCTb KOTOPbIX COOTBETCTBYET KONMYecTBY 0O6CaaHbIX
KONOHH. M03TOMY M OLEHKY COOTBETCTBMS npouecca 6ypeHns yCTaHOBNEHHbIM Tpe-
60BaHUSM MpeasioXKeHO OCYLEeCTBAATb No3TanHo, Npu 6ypeHnn noa ovyepenHyto 06-
CadHY0 KOJIOHHY, paccMaTpuBas NocneaoBaTeNbHO KaXAbl TEXHONOMMYECKNn npo-
uecc (cM. Tabn. 1). TeopeTnyeckun, yem 6onblle NoKasaTenen UCNonb3yTCA B Kaye-
CTBE XapaKTepuCTUK npouecca, TeEM TOYHee ero MoXHo onucatb. OaHako npu dop-
MUPOBAHUM MepeyHs MnokasaTtenem ANs OLEHKM COOTBETCTBUSA TEXHOIOrM4YyecKmx
NpoLEeccoB LenecoobpasHo NpuMaEepXKMBATbLCS MPUHUMMNA Pa3yMHOW AOCTAaTOYHOCTM -
KONIMYEeCTBO MoKasaTenen AO/MKHO 6biTb HeobXoaMMbIM M AOCTATOYHbIM ANS afeK-
BaTHOro ONMcaHusa npouecca C y4eToM TOro, YTO 3HAYEeHNEe nokasaTtenen MoxXeT 6biTb
(PUKCMPOBAHHBIM, U3MEHAKOLWMMCSA NO FMyObMHE CKBaXXWHbl, U3MEHSOLWMMCA BO Bpe-
MeHu. MNpn pa3paboTke nepeyHst nokasaTenenm OueHKM COOTBETCTBMSA mnpouecca 6y-
peHns HeobxoaMMO UCKUYUTL X AyH6npoBaHue C NokasaTeslsMU OLEeHKM KayecTBa
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3aKOHYEHHOM CTPOUTENIbCTBOM CKBaXWHbI. MOCKOMbLKY KayecTBO npouecca bypeHus
OLleHMBaeTCs C TOUKWN 3peHUs BAUSIHUS Ha Hero, npexae Bcero 6ypoBoro noapsgym-
Ka, TO B NepeyeHb BK/OYAKOTCA TO/IbKO Te NoKas3aTenu, BeIM4YnHa KOTopbIX 3aBUCUT
oT 6ypoBoro noapsayvka. Npun 3TOM Nokasatenu A0/KHbl 6bITb: @) KONMYECTBEHHbI-
MW; 6) NPOCTbIMU, TO €CTb HENOCPEACTBEHHO U3MEPSEMbIMU; B) LOKYMEHTUPYEMbIMU.

Mpouecchbl 6ypeHns CKBaXXMHbl — 3TO, Kak MpaBuio, crneumanbHble NpoLeccsl
B TepmunHonorun NOCT P NCO 9000-2008, To ecTb Takue, noaTBepXaeHue cooT-
BeTCTBUSA pe3ynbTaTta (MPOAYKUMM) KOTOPbIX 3aTPYAHEHO WUIN SKOHOMUYECKN Hele-
necoo6bpasHo. MaeHTuduMKauma crneumanbHbIX MNpoLeccoB - 3TO ob6a3aTesbHbIN
3/1eMeHT npoueccHoro noaxoaa B 6ypeHunn, NOCKONbKY OObIYHbIA U CrieymanbHbIN
npouecc OpraHuU3yrTcs pasnnyHbiM 06pa3oM. Pe3ynbTaTUBHOCTbL O6bIYHOrO Mpo-
Lecca oLueHMBAETCa COOTBETCTBMEM pe3ysbTaTa 3a4aHHbiM TpeboBaHUAM, a cneun-
a/IbHOro — COOTBETCTBMEM AENCTBUMN, BbIMNOSIHEHHbLIX B paMKax npouecca, yCTaHOB-
NeHHoM TexHonoruu. MNoatoMy aAnsa obbIYHOro npouecca AOCTaTOYHO perfnaMeHTu-
poBaTb ero BbIXO4 NMyTeM U3MepeHus pesyrnbTaTa, ANS OpraHm3aumun crneymanbHoro
npouecca HeobxoaMMO periameHTUpoBaTb OLEHKY €ro COOTBETCTBUS MPOEKTHOM
TexHonorun. OTClo4a cneayeT, YTO OUEHMBATb pe3ysibTaTUBHOCTbL Mpouecca CTpou-
TeNbCTBAa CKBaXWHbl TOSIbBKO MO pe3yfbTaTaM ee KBaJIMMETPUM HenpasBuiibHO,
AO/MKHbI 6bITb BannampoBaHbl Bce npoueccobl B BTC, pe3ynbTaTbl KOTOPbIX HE MOryT
6bITb BepUdPUUMPOBaHbI MOCIEAYOWMM MOHUTOPUHIOM WU U3MepeHusaMu. Banu-
Aaumns (noaTBepXAeHue MnocpeacTBOM rMpeacTaBneHns ob6bekTUBHbIX CBuae-
TeNbCTB) AO/IHKHA NPOAEMOHCTPUPOBaTb CNOCOOHOCTb 3TUX MNPOLECCOB AOCTUraTb
3anaHNPOBAHHbLIX pe3ynbTaTtoB, B TOM yucne TaMm, rae 31o npuMmeHummo (FOCT P
NCO 9001-2008): onpeaeneHHble KpUTEPUN NS aHaNM3a N yTBEPXAEHUSA npoLlec-
COB; YTBEPXAEHWE COOTBETCTBYHOLWEro obopyaoBaHus n KBanudukauum rnepcoHa-
na; npuUMeHeHue KOHKPETHbIX MeToA0B W npoueayp; TpeboBaHMsa K 3anucaMm; no-
BTOpHasa Banuaaums.

O606WMTb M3BECTHbIE NOKa3aTeNn KayecTBa CKBaXWH BCNEeACTBUE U3NT0XKEH-
HbIX Bbllle METOAO/IOrMYECKUX YNyLweHUNn He npeacTtaBfisseTcss BO3MOXHbIM. [lo-
CKOJIbKY CKBa)XWHa KaK C/I0XHas cuctemMa MoXeT 6biTb OXapakKTepu3oBaHa Kak MU-
HUMYM [ecAaTKaMu nokasaTenen, TO nepBoHayvasbHO uenecoobpa3Ho co3aaTb rpy-
6yt0, YNpOLLEHHYIO MOAENb, KOTOPOM NMPUCYLLM HEMHOIME, HO CYLLEeCTBEeHHble CBOM-
cTBa. NpnyeM OHa MOXET CcOo34aBaTbCA KakK NO NPUHUMUNY «OT 06LEro K 4yacTHOMY»,
Tak U Mo NPUHUMNY «OT YacCTHOro K obwemy». B ganbHenweM 3a CYeT pa3BepTbl-
BaHMA (B C/lydae MCronb30BaHMA MpUHUMNA «OT obWero K 4YacTHOMY») Wau cCBep-
TbiBaHMA (B Cny4vyae MCNOMb30BaHUA MPUHLMNA «OT YacTHOro K obuwemy») nokasa-
Tenem Moaesnb COBEpPLUEHCTBYETCS.
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O606uweHne (KOMNNEeKCUpoOBaHME) eANHUYHbIX MOoKasaTenem Ans NonydYeHus
NTOrOBOW OLLEHKW COOTBETCTBUSA npouecca 6ypeHus uam 3aKOHYEHHOW CTpouTeNb-
CTBOM CKBaXWHbl COMPSXXEHO CO 3HAYUTENbHbLIMU TPYAHOCTSAMU, O0O6YCNOB/IEHHbLIMYU,
npexae Bcero, 60NbWMM KOMMYECTBOM MCMNOAb3yEMbIX €AMHWYHBLIX MNOoKa3aTenemn
cooTBeTcTBMA. B nasectHon metoamke TatHUMNHedTHM ntorosas oueHka KadecTtBa
CKBaXMHbl pacCyYMTbIBAETCS KaK cpeaHee apudMeTnyeckoe nokasaTesien Kavyecrtsa.
B 3TOM cny4dae MOXHO Mcnonb3oBaTb 60/bLIOE KONMYECTBO NokasaTesien, KoTopble
pacCMaTpMBAOTCA KaK paBHO3HauuMble. [pn 3TOM HU3KME 3HAYEHUSA OAHUX eaun-
HUYHbIX MoKasaTesiel MOryT KOMMEHCUMPOBATbLCSA BbICOKUMU 3HAYEHUSAMWU OPYIUX,
4YTO AenaeT KOHe4YHbl pe3ynbTaT 3aBUCUMbIM OT npeobnagatollero Buaa nokasare-
nen - B 3TOM HeAOCTaTOK MeTOAMKWU. BbIXOAOM M3 3TOW CUTyauuun siBnsieTcs BBene-
HMEe ANS Ka)XAoro nokasaTtens KadecTtBa KoadduumeHTa BECOMOCTU (3HAUMMOCTK).
[Ans oTBeTa Ha BOMPOC, BO CKOJSIbKO pa3 WM HACKOJSIbKO OAMH MoKasaTeslb BaXKHee
APYroro, MCnonb3ylT 3KCNEPTHble U aHanuTMyeckme metoabl. B 6ypeHun eanHcT-
BEHHO MpueMsieMbIM SIBASIETCA MeToA 3KCNEepPTHbIX OLEHOK, XOTS BeCOMOCTb MoKa-
3aTesien MOXeT Ha3HauYUTb AUPEKTUBHO M HeApOonosib30BaTeslb, B TOM Yyncne, coob-
pasyscb C pe3ynbTaTaMW aHanm3a TeXHUYEeCcKOro COCTOSAHMUSA (POHAA CKBaXXWH Ha
MecTopoXxaeHun. OTMETUM, 4YTO B Ccuiy cneumdukmn bypeHmns CKBaxxuH npoueaypa
onpeaeneHnsa KoaddUUMEeHTOB BECOMOCTM B 3HAYUTENbHOM CTeneHun sBAsdeTCs
cybbekTuBHON, TeM 6onee, B cCay4yae 3aMeHbl MeToAa 3KCNEPTHbIX OLEHOK 3KC-
NnepTHbIM OMPOCOM 4YseHOB npmeMoyHon komuccum (CesKasHUIMNras, 2009).

MoCcKoNbKy CyMMa KO3(MdUUMEHTOB 3HAYMMOCTM AOKHA 6biTb paBHa 1, TO
yBenmMyeHne BEeCOMOCTM OAHOro rnokasaTenss MOXET MPOMCXOAUTb TOSIbKO 3a CuyeT
YMEHbLUEHNS BECOMOCTU APYrMX. YBE/IMUYEHME KONMYeCTBa NoKasaTenen BeAeT K HU-
BENIMPOBAHMIO pasnnunMin Mexay HMMW. Hanpumep, npu MCnosib30BaHUK, KakK B METO-
anke TatHUMWHedTH, 21 nokasaTens, cpeaHee 3HadeHue KoadhduumeHTa 3HauymMmo-
ctn coctasnset 0,0625 (6,25 %). NMOHATHO, YTO 3KCNEpTaM OLEHUTb N PaHXUPOBaATb
C TAKOW TOYHOCTbK 3HAYMMOCTb MNOKas3aTesneKn, No KpamHen Mepe, O4YeHb TPYAHO.
3HauYUTENbHO MNpOLLE peLnTb YKa3aHHY 3a4ady nyTeM nepapxmyeckoro CTpyKTypu-
poBaHWA nokasaTtenen kadecresa. C 3TOM LeNnbio aBTOPOM CO34aHa MOAeNb KayecTBa
CKBaXWHbI, npeacTaB/ieHHass Ha OCHOBe Teopuu rpadoB B BuAe AepeBa KayecTsa,
COCTOSILLEro M3 Tpex YpPOBHEW: HyneBoro (COOTBETCTBYET MHTErpasibHOM OLEHKE),
nepBoro (CoOOTBETCTBYEeT KOMIMJIEKCHOMY MoKa3aTesto) WU BTOpPOro (COOTBETCTBYET
eANHWYHbIM nokasaTensam). [pn oueHke COOTBETCTBMSA npouecca 6ypeHnsa Ha BTOPOM
YPOBHE Takoro mepapxmyeckoro gepesa npensioxXeHo paccMaTpuBaTb BETBU: Yrny6b-
NleHne N KpenneHue CTBOMIa CKBaXWHbl, TAMMOHMPOBaHME 3aKOJIOHHOIO MPOCTPAHCT-
Ba, MPOMbIBKY M 3aKaH4YMBaAHWE CKBa>XXWHbl, MPU OLEHKe KayecTBa 3aKOHYEeHHOM
CTPOUTENBbCTBOM CKBaXWHbl — 3Tarbl €e CO34aHus: HanpaBneHue, KOHAYKTOp, Npo-
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MEXYTOUHbIe U 3KCMyaTauMOHHAsA KOMOHHbI, @ TaKXe CUCTEMY «CKBa)XMHa - naacr».
TakuMm o6pa3oM, KONMMYECTBO BETBEMW Ha BTOPOM YPOBHE MOXHO CBEeCTU K 5-6 npwu
obweM konuyectse nokasatenen 25-30. DTO cywecTBeHHO obneryaet 3KCNEpTHYH
OLEeHKY KO3 PULUNEHTOB 3HAUMMOCTU KaXA0ro rnokasaTens.

O6obuweHne nokasaTenem KadecrtBa C WCMOMb30OBaHMEM KO3(PPULUNEHTOB
3HAYUMOCTMK LenecoobpasHoO Npu OLEHKE COOTBETCTBUS 3aKOHYEHHOW CTPOUTENbCT-
BOM CKBaXWHbl. B 3TOM cnyyae MOXHO M HYXHO YUYUTbIBaTb BK1a4 3/1EMEHTOB KOH-
CTPYKLMN CKBAXUHbl B €€ Ka4eCTBO KaK COOPYXeHUs, nNpeaHa3Ha4YeHHoro Ans Aos-
roBpeMeHHOM aKkcnayatauuun. MNpun 3TOM, KaK yXe OTMeyanocb, ewe npu npoekTu-
pPOBaHUM AO/MKHbl 6bITb yUTEHbI BCE BO3AENCTBMS HAa CKBAaXWHY Ha nocneayrLlmx
3Tanax ee XW3HEeHHOro umkna (B npouecce peMOHTa, PEKOHCTPYKUNM, NpOBeAEeHUS
paboT no yBennyeHuio HedTeoTAauM NNACTOB M T.4.). HYeTkoe pernameHTMpoBaHue
YyCNOBWIA 3KCMNyaTaunm CKBaXXMHbl B MPOEKTHbIX AOKYMEHTax Mo3BOJINT, B YaCTHO-
CTWU, UCKIKOUYUTb BO3HMKAKOLWME B NMPOMbICIOBON MPAaKTUKE CrOpHbie BOMPOCHI, CBS-
3aHHblE C ee YCKOPEHHOW aMopTusaumen.

Mpwn oueHKe COOTBETCTBUSA npoueccoB bypeHuss BMeCTo onpeesieHns Koad-
(GUUMEHTOB BECOMOCTU €AMHMUYHbIX MoKasaTenenm npeanoXeHo MCNosb30BaTb W3-
BECTHYIO B KBaJIMMETPUMN OUCKPETHYIO TPEXYPOBHEBYIO WKany. B aTtom cnyvyae no-
Ccne OueHMBaHUS eAMHMYHbIX NoKasaTesien KayecTBa MM MNpMCBamBaloT METOAO0M
9KCMEepPTHbIX OLEHOK ypoBeHb: Bbicokun — B (1,0), cpegHuin — C (0,5) v HU3knn - H
(0,0).

B ancceptaumn 060CHOBAHO NONOXEHME, YTO B OT/IMYME OT nokasaTesien Ka-
yecTBa 3aKOHYEHHOM CTPOMTENbCTBOM CKBaXXWHbl AONYyLlEHME O paBHO3HAYMMOCTMU
nokasaTtenen npouecca bypeHus sBNAETCA MpaBOMepHbIM. [103TOMY KOMMYECTBO
NpUMEHSIEMbIX MOKa3aTeNnen He orpaHuMYmBaeTcs. BaxHO noayYepKHyTb, 4TO Aony-
LeHne O paBHO3HAYMMOCTWU NoKasaTenen AOSHKHO NPUMEHATbCA OTAENbHO ANS No-
KasaTenemn, xapakTepusyrwmnx npouecc (nokasatenm BTOPOro YpoBHS), TO eCTb
BHYTpUW npouecca, U oTAenbHO ANnsa 0606WeHHbIX nokasaTenen npoueccos (Nokasa-
Tenu nepBoro ypoBHs). MNpn Heo6XxoAMMOCTM MNoKasaTesn NepBOro YPOBHS MOryT
6bITb 06061 EHbI C UCNOb30BaHMEM KO3 DULNEHTOB 3HAUYMMOCTMN.

OTob6bpaHHble Ha OCHOBE W3/I0XKEHHbIX Bbille KpUTEPUEB MNoOKas3aTenu OLEHKMU
npouecca 6ypeHns npeanoXXeHo NpeactaBnsaTb B Buae Tabnuupbl, coaepkallen CCbinky
Ha METOAMKY M3MEepeHUs U npoueaypy AOKYMEHTUPOBAHUS KaXAoro rnokasartens. IT0
BaXXHO AN obecnevyeHnss BO3MOXHOCTU peLleHUst COPHbIX BOMPOCOB MpaBOBbIMU Me-
ToAaMun, B TOM uucne B cyaebHoM nopsake. C 3TOM Lenbio NpeasioXXeHO AOMOAHUTb
MakeT paboyero npoekTa Ha CTPOUTENbCTBO CKBaXXMHbI pa3aenoM «OueHKa cooTBeT-
cTBMsi». Ha ocHOBe 3TOro pasgena, Kak npuioXeHue K AOoroBopy noapsiaa Ha CTpou-
TEeNbCTBO CKBaXWHbl, @ Npu HeobxoaMMOCTN 1 K cybnoapsaHbIM AOroBOpaM, npeaso-

23



)XeHO pa3pabaTtbiBaTb «PernamMeHT OLEeHKM COOTBETCTBUS Mnpouecca bypeHns CKBaXku-
HbI» N «PernamMeHT OLEeHKM COOTBETCTBUSA 3aKOHYEHHOW CTPOUTENLCTBOM CKBaXXMHbI» B
obbeMe, He06X0AMMOM M AOCTAaTOYHOM AN NPaKTUYECKOM peanmsaumm OLEeHKU COOoT-
BeTCcTBUA 6e3 obpalleHns K ApyrMM AOKyMeHTaM. «PernaMeHT OLEeHKM COOTBETCTBUS
npouecca 6ypeHus CKBaXXWHbI» SIBMSIETCS OCHOBHbIM AOKYMeHTOM ans 6ypoBoro cy-
nepBam3nHra, a <«PernaMeHT OLEHKW COOTBETCTBMS 3aKOHYEHHOW CTPOUTENbCTBOM
CKBaXXMHbI» — A5 NPUEMKUN CKBaXXWHbI 3aKa34MKOM.

OCco6eHHOCTbIO reo0sIoro-TeXHUYECKOM cucteMbl No Aobblye yrnesoaoponoB
ABNSIETCSA TO, YTO CKBaXMHbl HaxoAuUTCA B COBCTBEHHOCTW Heaponosib3oBaTens, a
Heapa - rocypaapcrtea. OTcoaa n pa3Hoe OTHOoWweHMe CO6CTBEHHUMKOB K 3TOW CUCTe-
Me. ABCONOTHBIM NPUOPUTETOM HeApPOMNOb30BaTeNs KaK CybbekTa 3KOHOMUYECKOM
AesATENbHOCTU ABMSIETCA u3BrevyeHue npubbinn npm cobnoaeHnm, pasyMmeercs, 3a-
KOHOoAaTeNbHbIX TpeboBaHuii, B TOM yuncne, B 061acCTM NPOMbILAEHHON U 3KOOMM-
yeckon 6e3onacHocTn. FocynapcTBO Kak CO6CTBEHHUK Heap 3auHTepeCcoBaHO B No-
NYYEHUN SKOHOMMYECKOW BbIroAbl OT NpeaoCTaBNeHUs B NOSb30BaHME CBOEWN cob6-
CTBEHHOCTW npu ycnoBum obecrnevyeHns 6e30MaCHOCTM MNPOM3BOACTBEHHOW JAesi-
TeNbHOCTW.

NmeHHO 6e30MacHOCTb HeApPOroJb30BaHNA U pauMOHanNbHOE MUCMOJIb30BaHME
Heap ABNASIOTCS OCHOBHbIM KaMHEM MPeTKHOBEHUS BO B3aMMOOTHOLUEHUSIX rocyaap-
CTBa M Heapononb3oBaTtens. [MaBHbIM 06pa3oM 3TK NpobsieMbl MMET OTHOLLEHNE K
3Tany 3aKcnayaTaumu CKBaXXWH, 0AHAKO MepBOMNPUYMHON OGONbLUMHCTBA U3 HUX SB-
NSAeTCcs HeyA0BAEeTBOPUTENbHOE KAyeCTBO 3aKOHYEHHbIX CTPOUTENBbCTBOM CKBAXWH.
CTpemneHne Heaponosnb3oBaTenenm nonyymTb Npubbiib SABNSETCS AOMUHUPYHOLWMM,
3a4acTyo B ywepb 6e30nacHOCTM NPOU3BOACTBEHHOM AEATENBHOCTU U pauuoHanb-
HOMY MCMNONb30BaHUIO Heap. NpuMepamMu TOMYy SIBASKOTCSA HU3KUI KOHEYHbIN KO3d-
PUUMEHT n3BneyeHns yrnesoaoponoB, TeEXHOreHHoe obpa3oBaHMe MeCTOpPOXAEHU N
C TPYAHO M3BJIeKAEMbIMW 3anacaMu, AECATKU TbICAY CKBAXWH C 3aKOJIOHHbIMW Mne-
pPEeTOKaMM U MEXKOJIOHHbIMW AaBfieHUsiMU. [1pyM 3TOM rocyaapCTBO B OLEHKE Kaue-
CTBa CKBaXWH He y4yacTByeT, XO0Ts 6bl NOTOMY, 4YTO Takoi ob6a3aTesnibHOM npoueay-
pbl He cyulecTByeT. [oCyaapCcTBeHHOe perynmpoBaHue 6e30macHOCTM HeApornosb-
30BaHUA M pauMoHanbHOro MCMNosib30BaHUS Heap OCYLLECTBASAETCA NyTeM YCTaHOB-
NeHna OorpaHvYeHnin M HOPMATMBOB C MOCMEeAYHLWeEN OLUEHKOMW COOTBETCTBUSA B
¢dopMe rocyaapCTBEHHOro HaA30pa KOHTPOS, roCyAapCTBEHHOW 3KCMepTM3bl, IKC-
nepTu3bl MPOMbILWIEHHON N 3KoNormyeckon 6esonacHocTn. PeanmsoBaTb 3TU nNpo-
ueaypbl B NOJIHOM o6beMe MOXHO TOJSIbKO, MCMO/b3Yys KOJIMYECTBEHHbIE MoKa3aTenu
COOTBETCTBUS CKBa>XWHbl B COCTABE reosloro-TeXHMYeCcKon cucTeMbl No fobblye yr-
nesogopoaos. C 3ToM Lenbio aBTOPOM NPeAsIoXeHO MCMOoNb30BaTb MOAE/b KayecT-
Ba CKBaXMWHbI, BK/KOYAIOLY KOMMJIEKCHbIE NoKasatenu: (pyHKUMOHanbHOCTM (COo-
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OTBETCTBME Ha3HAYEHWUID CKBaXXWHbl), HAAEXHOCTM (CBOWMCTBO COXpaHATb BO Bpe-
MEeHW B YCTaHOBMEHHbIX Mpegenax 3HaydyeHus Bcex napameTpoB (YHKLUMOHANbHO-
cTn), 6esonacHocTn (CBOMCTBO obecneumBaTb NPMEMNIEMbIN YPOBEHb OMACHOCTU Ha
BCEX CTAAMAX XMU3HEHHOro LMKa CKBAaXWHbl) U peCcypcoeMKoCTU (ypOBeHb 3aTpaTt
peCcypcoB Ha BCeX CTaAMsIX XU3HEHHOrO UMKAa CKBaXWHbl). Kaxaoe M3 aTUX KOM-
NJEKCHbIX CBOMCTB NyTEM MoOC/eA0BaTe/lbHOr0 MHOMOYpPOBHEBOIrO pasgeneHus (ae-
KOMMO3MLUMKN) NpeasioxXeHo NpeacTaBuUTb B BUAE rpynnbl MEHee C/I0XHbIX, a, B KO-
HEYHOM UTOre, MPOCTbIX CBOWCTB, OLEHWBAEMbIX KONMYECTBEHHO B BuMAE eAnHWNY-
HbIX MOKa3saTefen KavyecTBa CKBaXWHbl (PYHKLUMOHANBbHOCTU - @;...Dy, HAAEXHOCTHU
- Hi...Hy, 6e3onacHoctn B;...6, n pecypcoeMkoctn — Pi...Pn). AKTYyaslbHOCTb OLIEHKMU
COOTBETCTBMSA, B YacTHOCTU, 6€30MaCHOCTM CKBaXXWMH Ha OCHOBE KOJIMYECTBEHHbIX
nokasaTtenen obycnossieHa nepegaden 4acTu MOSIHOMOYMMA MO OLEHKE COOTBETCT-
BUS cCaMOperysimpyeMbiM opraHusaumsam.

B 6ypeHun BbICLUMM AOCTUXEHMEM CUUTAETCSs COOTBETCTBME 3aKOHYEHHOW
CTPOUTENBbCTBOM CKBaXXWHbl paboyeMy npoekTy. Takas oueHKa C Haunydwemn cro-
pPOHbl XapakTepusyeT 6ypoBOro nogpsgvnka, HO, Kak MOKa3blBAa€T MHOMONETHWUM
onbIT aBTopa B 06/51aCcTM aKCNepTM3bl NPOEKTHON AOKYMEHTaLUMW, He KayecTBO pa-
6o4yero npoekTa Ha CTPOUTENbCTBO CKBaXWHbI. B CBA3M C 3TUM NpeanoXeHo Bblae-
NATb YPOBHW KayeCTBa CKBaXXWHbl: naeanbHoe, NOTEHUMasllbHOEe, MPOEKTHOe, pe-
aslbHOE, MMHMMAaNbHO AOMNYCTUMOE.

NoeanbHoe KayecTBO COOTBETCTBYET COBPEMEHHbIM MpeacCTaBAeHUsAM O CO-
BepweHHoOn, T.e. abconTHO yaosBneTBopsoen TpeboBaHNAM CKBaxuHe. B 3TOM
clyyae eauHM4YHble MoKasaTesM KayecTBa MMeKT Haulydllne Xenaemble 3Hade-
HuA. MNMpeacTtasneHnsa 06 naeanbHOM CKBaXXWHE COBEPLLUEHCTBYHOTCS B COOTBETCTBUM
C TEXHUYECKMM MpPOrpeccoM W, Kak CNneacTBMe, aKTyanm3upyrloTcs eAMHUYHbIe MOo-
KasaTenu kKadectBa M uUX Kputepuun. M03TOMy naeanbHoe KayecTBO HeAOCTMXMMO
Ha NpaKTUKe — 3TO TeOpPeTUYECKMN YPOBEHb KadecTBa, CNyXallun OpMeHTUpPOM ANs
Pa3BUTUSA TEXHONOMMN BypeHnsa CKBaXXUH.

MoTeHuManbHOE KAa4yeCTBO — 3TO NPAKTUYECKM AOCTUXKUMbIA YPOBEHb KayecT-
Ba Ha TeKyweM 3Tane pasBuUTUSA TexHonormm 6ypeHus npum ycnoBun OTCYTCTBUSA Y
HeApOonosib30BaTeNs OrpaHUYEHUn Ha pecypcbl, npexae Bcero ¢puHaHcoBble. VHbI-
MW CNOBaMu, 3TO HaMBbICWINMA YPOBEHb KayecTBa, KOTOPbIA MOXeT 6biTb obecneueH
Heaponosib3oBaTeneMm, obnagarowmM HeorpaHMYeHHbIMM BO3MOXHOCTSMM MO MUC-
NONb30BAHMIO HAWTYYLUMX MUPOBbIX TEXHONOMMNA.

MpoeKkTHOe KayecTBO SABNSIETCS pe3y/ibTaTOM KOMMPOMWUCCA MeXAy BO3MOX-
HOCTbIO MPOEKTHOM OpraHmsauuMm BOMIOTUTL B paboyeM npoekTe Haunydwume Mu-
poBble TEXHONOrMM BypeHnss CKBaXXMH M CNOCOBHOCTbIO HeaApOMnosb30BaTeNs MHBe-
CTUPOBATb CTPOUTENbCTBO TAKOM CKBaXWHbl. [laxke ecnu Heapononb3oBaTelb uMe-
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€T COOTBETCTBYIOLIME BO3MOXHOCTU, TO BypeHne BbICOKOKAYECTBEHHOM CKBAaXWUHbI
MOXeT 6biTb COUTeHO UMM HeuenecoobpasHbiM, Hanpumep, C UeSbi COKpalleHUs
n3gepxxek Ha pas3paboTKy MeCTOpOXAEHMUS.

PeanbHOe KayeCcTBO COOTBETCTBYET YPOBHIO KayecTBa 3aKOHYEHHOW CTpou-
TENbCTBOM CKBAXWHbl, MMHUMaNbHO AOMNYCTUMOE - YPOBHIO KayecTBa, HUXEe KOTO-
pOro CKBa>uHa He MOXeT PYHKLUMOHMPOBaTb B COCTaBe A06bIiBalOLLEr0 KOMMAeKca.

Takum obpasoM, yyacTve rocyfapcreBa B OLEHKE AOCTUMHYTOrO YpOBHS MNpo-
€KTHOIro KayecCTBa CKBaXXWH sABnseTcs HeobxoamMbiM ycroBueM obecneyeHus 3Ko-
NOrMYeckom M NpoMmblWIeHHONW 6e30MNacHOCTM OCBOEHUS MECTOPOXAEHUWN YreBoO-
A0pOAOB.

Knaccudukaums ypoBHeW KayecTBa CKBaXXWH MMEET MpUHUMNWaNbHOE 3Ha-
yeHne M KO BTOpoM npobremMe, paccmaTpuBaeMon B TpeTbeM paspene aguccepra-
UMK, - YyNpaBiEeHUIO KayecTBOM B BypeHUmn, NMOCKOJSIbKY YPOBEHb KayecTBa CKBaXW-
Hbl onpeaenseT uenb Heagnponosib3oBaTensa B 061acTtn KayecTsa.

HecmoTpsa Ha cyuwecTBoBaHue npobnembl obecneyeHuss KayecTBa CKBaXMWH,
3auKkcnpoBaHHOM B nybnmkauusax, no kpamHen Mmepe, 40-neTtHen AaBHOCTU, MO-
TpebHOCTb B CUCTEMHOM YrpaB/iIEHUN KAayecTBOM B BypeHun Heanpornosb3oBaTesns-
MU 1 6ypOBbIMM NOAPAAYMKAMM A0 CUX NMOP HE pacCMaTpMBAETCA KakK OAHa U3 KIIto-
yeBblX. OcHoBoMonarawwWMMM, BUAUMO, SABNAIOTCA Hawa cTtaTba «CTpoUTENbCTBO
CKBaXWH: OT MOBbIWEHNS KayecTBa — K CUCTeMe ynpaBneHunsa kadyectsom» (2003) m
nepsoe B HedTerasoBoM oOTpaciM yyebHoe nocobume no ynpabBieHUD KayeCTBOM
(2008). bBe3ycnoBHbIA MNpUOPUTET B MNPaKTUYECKOM TMPUMEHEHUN KBaNUMETPUMU
ckBaxuH npuHagnexut OAO «TaTHedTb», rae oueHKa KayecTBa CKBa>XWH UCMNOJIb-
3yeTcsa B obuiern cucteme ynpaBneHms npeanpusatueM. OTO HECOMHEHHbIN Nporpecc
B CPaBHEHUW C APYTMMW KOMMAaHUAMWU, XOTA NNWb YaCcTUYHOEe pelleHue npobnemsl
KayecTtBa. MupoBas Teopus M NpakTuUKa nokasanu, YTo eAUHCTBEHHO MpaBUSIbHbIM
€ee pelleHneM SABNSeTCs co3daHume B paMkax obuen cuctembl ynpaBfieHus npea-
NPUATUEM CUCTEMbI MEHeAXMeHTa KadyecTsa. [103TOMYy NorMyecknMm npoaosIKeHUem
3TOoM paboTbl 66110 6bl BHEAPpEHNE B KOMMNAaHUW CUCTEMbI YrpaB/ieHNsS KauyecTBOM B
6ypeHun.

BeposTHO, nepBbiM 6ypoOBbIM MOAPAAYNKOM, BHEAPUBLLUUM CUCTEMY MEHeOX-
MeHTa KadectBa, aBnsetrcs 3A0 «Cubupckas cepBuMcCHas KOMMNaHUS», KOTOpas B
2008 rogy nonyuyumna ceptudukat COOTBETCTBUA ee MexAyHapoAHOMY CTaHAapTy
ISO 9001:2000. OgHako crnenyeT NOAYEPKHYTb, UTO 3Ta CUCTEMa MEHeO)XMEeHTa
KayecTBa cepTuduUMpOBaHaA TONIbKO B obbeMme ynpaBieHus, a He BbINOJIHEHUS
paboT nNo 6ypeHnto HEPTAHbIX N ra30BbIX CKBaXMWH.

HecMmoTpsa Ha Hanunume 3apybexHblX aHasioroB CUCTEM YrpaB/iEHUS KadecT-
BOM KaK HenocpeacCTBEHHO B OypeHuun, Tak U B H6NM3KMX MO YCNOBUSAM OTpacnsax
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NpON3BOACTBEHHON AEATENbHOCTU, CUCTEMbl MeHeA)XMeHTa KadecTBa B OTe4ecT-
BEHHOM 6ypeHuun elle NpakTUYecKn He UCMOSb3YyTCA. DTo 06yCcnoBneHo, npexae
BCEro TeM, YTO CUCTEMbI yNpaBieHUss Ka4yeCTBOM B OCHOBaHbl Ha MPOLIECCHOM MoA-
xopae, Hanbonee spdheEKTUBHOM MNpU CEPUNHOM NPOU3BOACTBE MNpPOAYKUMWU. B 3TOM
c/lyyae ecTb BO3MOXHOCTb Noapo6HOro AOKYMEHTUPOBaHMS BCEX MPOLLEeCCOB MNpo-
M3BOACTBA NPOAYKUMKM, @ Npu ObHapyXeHun AedeKTOB - BHECEHUS COOTBETCTBYIO-
LWUNX U3MEHEHMN B TEXHONIOMMYECKY AoKyMeHTauuto. Cneunduka xe bypeHmnsa 3a-
KJIIOYAETCSA B TOM, YTO CKBaXMWHa, B OT/INUME OT APYTNUX COOPYXEHUN, HE Ha3eMHOe,
a FOpHOTEXHMYEeCKoe, TO eCTb CO34aHHOe B Heapax COopyXeHue. DTo obycnosnu-
BaeT 4Ype3Bbl4YalHO LMPOKYI U3MEHUYMBOCTb YCNOBUN BypeHUs CKBaXUH U Hepoc-
TaTOYHOCTb AOCTOBEPHOM MHGOpMauMu ans ynpaBneHUss TEXHOOMMYECKMMU Npo-
neccamun. NoaToMy TexHONornyeckme npoueccobl 6ypeHus 6onblien 4acTbio ABNSA-
IOTCS HeAEeTEPMUHUMPOBAHHbLIMU, TO €CTb HE MMEeKLWWMMMU OAHO3HAUYHOW CBSA3M BO3-
AEeNCTBuSA C ero pesynbTatoM. Kaxkaas CKBaXMHa OpuUrMHaabHa M NOBTOPEHWEe an-
pobupoBaHHOW TexHosormmM 6ypeHuss Ha ApYyron CKBaXXwHe He Bceraa AaeT noJsio-
XUTENbHbIN pe3ynbTaT, TpebyeTcsa ee onepaTnBHas agantaums HENOCPEeACTBEHHO B
npouecce 6ypeHuns. MoaToMy gaxe npu HaaNyYMM METOANYECKUX PYKOBOACTB, pa3spa-
60TaHHbIX Ha OCHOBE MeXAYHapOAHbIX CTaHAAPTOB, eAUHOro wabnoHa ANnS Co34aHus
CUCTEMbl yMpaBfeHMUs KayecTBOM B BypeHun 6biTb HEe MOXeT. Takas cucteMa CTporo
cneuyndunyHa. MHbIMM cnoBamu, CKONbKO 6ypoOBbIX MPeanpuUsaTUn — CTOSIbKO U CUCTEM
ynpaBfieHust Ka4ectBoM. EAMHBbIMM A0MKHbI 6bITb TEPMUHONOMMSA, CTPYKTYpa, Nnornye-
CKasi opraHusaumsi, MeToabl U CpeacTBa - METOAOOMMS yrnpaBneHnsa KadecTBoM B Hy-
PEeHMM, OCHOBbI KOTOPOW pa3paboTaHbl B AuccepTaumu.

C y4yeTOM WCNOMb30BaHUSA pa3HbIX MoAeNen opraHusaumm CTpoUTenbCTBa
CKBaXXMH aBTOPOM BblAEeSIeHbl ABAa YPOBHS ynpaBfeHUss KayecTBOM B OypeHun -
CTpaTernyecknum n onepaTtmeBHbin. CTpaTernyeckoe ynpasJieHMe KadecTBOM ocylie-
CTBNAETCA Heaponosib30BaTeNleM WM 3aktoyaeTcs B GOpMynmMpoBaHMn TpeboBaHU
K KayeCTBY CKBaXWHbl, YCTaHOBNEHNN KPUTEPUEB OLIEHKN COOTBETCTBUSA 3TUM Tpe-
6oBaHMaM pabouyero npoekTa Ha CTPOUTENBbCTBO CKBaXXWHbI, npouecca 6ypeHus,
3aKOHYEHHON CTPOUTENbCTBOM CKBaXXWHbl U obecrnedyeHns KayecTBa Ha Kaxaom u3
3TanoB XWU3HEHHOro LMKNa CKBaXXMHbI.

OnepaTnBHOE ynpaBieHne KayeCTBOM 3aKIK4YaAEeTCa B yNpaBeHUN KOHKpeT-
HOM 6ypOBOMN TEXHOSIOMMYECKON CUCTEMOWN, TO eCTb bypeHMeM CKBaXKWHbl, C LeNblo
AOCTUXXEHUSA MPOEKTHbIX MokKasaTenen ee Kavecrsa. B cnyyae reHepanbHOro noa-
paga — 3To yHKuMsa 6ypoBoro noapsadvka, npu MHTErpupoBaHHOM noapsae -
Heaponosib30BaTenNs.

Ons onpeaeneHHbIX BUAOB NPOM3BOACTBEHHOM AEATENbHOCTU Hanlnuyme cuc-
TeMbl MEHe)XMeHTa KadecTBa SBASETCS AOCTaTOYHbIM yCnoBueM obecneyveHus mx
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rapaHTUPOBaHHOM pe3yNbTaTUBHOCTU, 3(PPEKTUBHOCTM U KayecTBa MNpPoAyKUUN.
Mpn CTpoUTENbCTBE CKBAXWH 3TOr0 HeaoCTaToOuHO. OueHUTb YpOBEHb KaudecTBa
3aKOHYEHHOMN CTPOMUTENIbCTBOM CKBaXXWHbl B CUly ee cneumdukn npu TpagnmunoH-
HOM NpueMke ob6bekTa 3aKa3zuUMKOM MNpaKTUYeCKM HEBO3MOXHO. CKBaXXMHa, Kak yxe
nog4YyepKmMBanochb, npeacrasnseTr cobon ropHOTEXHUYECKOE COOpYXeHWe, KayecTBo
KOTOpOro nocnenosaTefibHO (OpMUPYETCS B XOAEe TEeXHONOrMYecKux rnpoueccos,
coBepllaeMbIX B Heapax, U MUX pe3ynbTaT Henb3s B NOJSIHOM Mepe MpoBepuTb MNo-
cneayrwmMm KOHTPOAEM U UCMbITAHUAMU, a UCNpaBneHne AonyuweHHoro 6paka 3a-
TPYAHEHO UM HEBO3MOXHO. lNpaKTUyeckn eanMHCTBEHHbIM BbIXOAOM U3 3TOMN CUTYya-
UMK ABNSIETCA HaA30p 3a Npom3BOACTBOM paboT M, Npyv BO3MOXHOCTM, MO3TaAMHbIN
KOHTPOJIb TEXHONIOMMYECKNX MNpOoLeccoB U UX peldynbTaTtoB. CucTeMa TexHonornye-
CKOro KOHTPO/SA M Haa30pa HeApONnOb30BaTeNs 3a CTPOUTENbCTBOM CKBaXWHbI NO-
nyymna HassaHue 6ypoBoOro cynepsamsmHra. KOHTpoab M Haa30p 3a XO040M CTpOum-
TeNbCTBa CKBAXMWHbl, KA4eCTBOM BbINOJHEHMSA paboT, ypoOBHEM TEXHO/0rmyeckKmx
NpoLeccoB W onepauuin, KadyecCTBOM WCMOJSIb3YEMbIX MaTepuanoB U TEXHUYECKUX
cpeacTtB, cobnogeHneM 6e3onacHbIX YCNOBUWA Tpyaa ABASeTcs oba3aTefbHbIM 41K
Heapononb3oBaTesiensd B COOTBETCTBUM C TpeboBaHusaMM N. 2.1.8 npasun 6e3onac-
HocTn B 08-624-03. Hannuune cuctembl 6ypoBoro cynepsansnHra CTaHOBUTCS ANS
Heapononb3oBaTensa obsa3aTenbHbIM B ClyvYae BHeAPEHUS CUCTEMbl MEHeXMeHTa
kayectsa (FTOCT P NCO 9001-2008).

NMOCKONbKY OCHOBHOE coaep)aHue 6ypoBOro cynepBan3nHra 3ak/al4aeTcs B
NPSMOM MNMN KOCBEHHOM onpeaeneHun cobnioaeHns tpeboBaHuii, npeabsBnsaeMblX
K 06bekTy (nNpoAaykuusi, npoueccbl NMpou3sBoACcTBa U T.4.), To 6ypoBOM cynepBamn-
3WHI, NO CyTU, Npeactasnsetr cobon oueHKy cooTBeTCcTBUSA. CnepoBaTesibHO, Aes-
TEeNbHOCTb CnyX6 6ypoBoro cynepeam3nHra HedTerasoBbiXx KOMMNaHUM 1 cneumanm-
3UPOBAHHbIX CEPBUCHbIX KOMMNAHWW, NpPeAoCTaBAAWNX ycnyrm no 6yposBomMy cy-
nepBam3nHry, AO/HKHA OCYLLEeCTBAATbCA Npu cobnoaeHnn cneumanbHbiXx Tpebosa-
HMn (Hanpumep, EN 45004 «O6wme kKputepum @yHKUMOHMPOBAHUSA pa3fnYHbIX BU-
A0B KOHTPOIUPYIOLWMNX OPraHoB») U akKkpeamTaumm B KayecTBe opraHa oueHKU co-
oTBeTCcTBMA B 061actn 6ypoBoro cynepsamsnHra.

BypoBoi cynepBam3uHr Kak AesaTeNbHOCTb MO OLEeHKe COOTBEeTCTBUSA npeano-
naraet u BnonHe onpegeneHHble TpeboBaHMsa K npodeccMoHanbHOM MoAroToBKe,
TeopeTUYeCKMM 3HaHUSAM M MNpaKTUYeCKOMYy OnMbITy cynepBan3epoB. lMockonbky 6y-
pOBOM CyrnepBan3nHI SIBASETCS HOBbIM BMAOM AeATeNbHOCTU CneunanmncroBs, TO aB-
TOpoM pa3spaboTaHbl [ocyaapcTBeHHble TpeboBaHMA K MUHUMYMY COAEPXaHUSA U
YPOBHIO TpeboBaHUI K cneunannucrtaMm no AOMOSHUTENbHOW nMpodecCcuoHanbHON 06-
pa3oBaTe/IbHOW NMporpamMMe A9 noslydeHus AONOSHUTENbHOW KBanudukaumm «Cne-
LMANUCT TEXHOSIOMMYECKOro KOHTPONA M Haa30pa Npu CTpoOUTENbCTBE CKBaXUH (6y-
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poBoKn cynepsansep)» obbemMom 1030 4acoB M COOTBETCTBYHOLLEE yyebHOE N MeTo-
Andeckoe obecneyeHue. MNocne 3aBepweHus obyuyeHna 6yposble cynepBansepbl MO-
ryT 6bITb cepTMdmnumMpoBaHbl B OpraHe rno ceptudukaunm nepcoHana.

Mpn MHTErpMpoOBaHHOM MNOAPSAE BO3MOXHbI pa3Hble CXeMbl OpraHm3aummn 6us-
Hec-npoueccoB. Hambonee adpdhekTMBHOM (POPMON U3 HUX SBASIETCS YMpaBfeHue
npoekTaMn (MPOEKTHbIN MEHeOXXMeHT). be3ycnoBHo, Hanbonee pesynbTaTUBHbLIM SAB-
NSIeTCs UCMoJsib30BaHWE ynpaB/ieHnsl NpoekTamMn B NosiHoM obbeme. OgHaKO Ans 3TO-
ro HeobxoaMMbl COOTBETCTBYHOLIME pPECYpChbl, Mpexae BCero crneumanmnctbl No npo-
€KTHOMY ynpaB/ieHnt0 B 6ypeHun. Mo3TOMy B KayecTBe MepBOro wara B Hanpasne-
HMW OCBOEHWUSI MPOEKTHOro yrnpassieHns B 6ypeHnm aBTOpOM peKOMeHA0BaHO nNpuMme-
HEHWEe CKBO3HOM CUCTEMbl ynpaB/ieHMs KayecTBOM (MO HUCXoasWwen OT Heaponosib-
30BaTens K 6ypoBoMy noapsaumky, cybnoapsaunkaMm m nocraBlUMKaM) B COYETAHMK
C KOHKYPCHbIM OT6OPOM UCNOSHUTENEN U OLEHKOW cooTBeTCTBMS (puUc. 3).

e [OCT P NCO 10006-2005
«CUCTEMBI  MEHeKMEHTa
KauyecTtesa. PyKkoBOACTBO Mo
MEHEIXKMEHTY KayecTsa v
npv NPOEKTUPOBAHUM» KoHKypCHbIN OT(?OP
NCNoNHUTENEN

-

[MpropuTETHBLIE SNEMEHTHI
yrnpaB/eHUsa NpoeKkTamMun PesynbTaTtuBHOCTL
B 6ypeHuu

Cucremsl
MeHeaXMeHTa
KayecTBa

* UCO/M3K
« FOCT P UCO 9000-2008 OueHka 170T080 = fﬂgjj%,‘f*;"a X
«CHUCTEMbI MEHEKMEHTA COOTBETCTBUS Geenr=EETTlizl, (CrIeEE

M obwme NpuHUmnbI»
e O3 «O TEXHNYECKOM
perynnpoBaHum»

kKayectBa. OCHOBHblE MNO-
NOXEeHMS n cnoBapb»

e [OCT P NCO 9001-2008

«CncrtemMbl MEHEAKMEHTA

KauecTrAa. TheborRaHUG»

Puc. 3. NpuvopUTETHbIE 3NEMEHTbI YNpaBieHUs NpoeKkTamMn B 6ypeHnmn

Mpwn uHTerpmpoBaHHOM noapsige ynpasneHune BTC ocyulecTBnsieTcss Heapo-
nonb3oBaTeneM 4yepes cneunanmsnpoBaHHOe noapasaeneHne, KOTopoe no aHasno-
rMu C opraHmsauunen paboT No cxeMme reHepasbHOro noapsaa He BMOJSIHE KOPPEeKT-
HO Ha3bIBAKOT CynepBam3epckuMm. Ha camom pgene, pyHKUUM STOro nogpasaeneHus
3aK/104aloTCsA B YNpaB/ieHMN MPOLECCOM BypeHnss KOHKPETHOM CKBaXXWHbl (ynpas-
NIEHMN NPOEKTOM CTPOUTENbLCTBA CKBaXWHbl), @ He B 6ypOBOM CynepBam3uHre, To
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€CTb B HaA30pe M KOHTpOJie 3a NMPOLEeCcCOM CTPOUTENbCTBA CKBaXMHbl. DTO pa3Hble
BUAbl AEATENbHOCTU U UX YETKOe pasfesieHne MMeeT MpUHUMNUAnbHOEe 3HaveHue,
no KpanHen mMepe, No ABYM NpUYMHAM.

Bo-nepBbIX, CyLleCcTByeT MHeHWe, 4TO CynepBansep — 3TO cynepcneumanuct,
naeanbHO MNOAXOASLNMIA ANS NPUHATUS ObICTPbIX U TEXHUYECKN FPaMOTHbIX pelle-
HUN B YCNOBMAX HeEMpepbiBHOMO TEXHOMOMMYECKOoro npouecca, NoCTOSHHO MeHso-
lwencss obCTaHOBKWM, KOTOpbI HemMeaneHHo, 6e3 nMpoBOaOYEK, BHeapsieT BCe, 4TO
CNoCcob6CTBYET KauyeCTBEHHOM MPOBOAKE CKBaXXWHbI, HE COrfacoBbiBas CBOWU AEUCT-
BUS C BIOpOKpaTUYeCKMM annapaTtoMm U T.4. U T.n.

Bo-BTOpbIX, pacnpOCTPaHEHHbIM SBASETCA TaKXe MHEeHue, 4To AN onepa-
TUBHOrO ynpasneHuss 6ypeHneMm AOCTaTOMHO MMETb CUCTEMY KOHTPOAS npouecca
6ypeHunsa (cmctemy yaaneHHOro MOHUTOPUHIa 1 T.n.).

Oba MHeHus, ABAAKTCHA, NO HaweMmy MHeHuo, owmnboyHbIMKU. Bo-nepBbiX,
bypoBas TexHonormyeckas cucrema — 3TO C/NIOXKHas CUCTeMa, pe3ynbTaTUBHOE WU
addekTnBHOE (PYHKLUMOHMPOBAHME KOTOPOM He MOXeT obecneumTb oaMH creuma-
NNCT - HYXeH MHOronpoduibHbIA KONEKTUB NpodecCMoHanoB, OpraHNM30BaHHbIN
Ha NpUHUMNAX MPOEKTHOro ynpasseHus. Bo-BTOpPbIX, HanAM4YMe CUCTEMbl KOHTPONSA
- 3TO HeobxoanMoe n AocTaToyHoe ycnoBue ans 6ypoBoro cynepBam3uHra, Ho He
AocCTaTo4yHoe - Ansg ynpasneHus BTC, KOTopoe BKAKOYaeT PYHKLUMN KOHTPONS, pe-
rynmMpoBaHus U ONepaTUBHOIO ynpasiieHus.

NHdopmMmaumoHHoe obecneyeHue 6ypeHunsi, ocobeHHO B nocnegHue nontopa-
ABa OECATUNETUS, CYLLECTBEHHO BbIpOC/IO - MOSBUIACb BO3MOXHOCTb MOJSy4aTb BU-
3yanu3npoBaHHy MHdopMaumio o npouecce 6ypeHus, MHTEPaAKTUBHYIO MOAAEPKKY
NPUHATUSA TEXHONIOTMYECKMX PELLEHUN B peXuMe peanbHoro spemMeHn un 1.4. OaHako
cnefyeTt OoTMETUTb M 0bpaTHYI CTOPOHY 3TOro npouecca - ecnn euwe HeAaBHOo crne-
UManuUCTbl-6ypoBMKN UCMbITbIBANM HEAOCTAaTOK MHOpMauum O TEXHON0rM4yeckoMm
npouecce, TO CerogHs, 3a4acTylo, OHM He B Cuax CNpaBUTbCS C ee NOTOKOM. MHO-
roobpasme TeXHONOrMYECKNX 3aaay 1M Bo3pacTtatowmi 06beM nHdopmaumm o npouec-
ce 6ypeHus TpebyloT X B3aUMHOWM yBSA3KK, obecnevyeHmns obLien LeneHanpaBneHHo-
CTW. HO 3TOro TpyAHO AOCTUYb, €C/TN HE YUYUTbIBATb UX C/TI0XXHOM 3aBUCUMOCTU MeXAay
cobon, X CUCTEMHbIN xapakTep. COBpeMEHHOMY CneunanncTy-6ypoBuKy yxe He-
AocTaTovyHo obnagatb y3KkocneuuanbHbIMU 3HAHUSAMM, YMEHUSMU U HaBblKaMu, OH
AO/KEeH 6blTb KOMMETEHTEH N B CMEXHbIX C 6ypeHneM obnactax AesaTenbHOCTU, YTOo-
6bl B pexuMe peasibHOro BpeMeHn paboTtaTb B KOMaHAe pa3HONpoduU/bHbIX crneyma-
ANCTOB. B yacTHoCTM, N1Muo, NpuHUMatlowee peweHns, 4OMKHO obnaaaTtb 3HaHUSAMK,
YMEHUAMUN N HaBblKaMW Hay4YHO 060CHOBAHHOIo aHanusa npobnembl, reHepUpoBaHUS
N NPUHATUA yNpaBfieHYeCcKnX pelwieHui. lMNpodeccrmoHanbHas noarotoBka M coaep-
XXaHMe TaKMX BbICOKOKBANIMMPULUMPOBAHHbLIX CrneuManuctoB Ha 6ypoBon BecbMa 3a-
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TpaTHbl. LlenecoobpasHo, cneays 3apybexHoMy onbITy, co3a4aBaTb KOpPNopaTUBHbIE U
pernoHanbHble LLeHTPbl OnepaTUBHOro ynpasseHus 6ypenmem (LLOYB). 210 no3sonut
coaepxkaTb Ha 6ypoBOM TONbKO CneumManmcTtoB-ncnoHUTENEN, @ BbICOKOKBaANUMULUm-
poBaHHble Kagpbl cocpenoTountb B LLOYE. O60CHOBaH Te€3UC, YTO 3HAHWE NepCoHa-
nom 6ypoBoi TexHonornyeckom cucrtembl n LLOYB pe3ynbTaToB CBOEN AEATENbHOCTM
BbICTyNnaeT MHCTPYMeHTOM 06paTHOM CBS3M ANS KOPPEKTMPOBKM CBOMX npodeccuo-
Ha/IbHbIN 3HAHWN, YMEHUA U HaBbIKOB, @ B UTOre CNoCO6CTBYET MOBbILEHUIO pe3y/ib-
TAaTUBHOCTU N 3P HEKTUBHOCTN PyHKUMOHMpOoBaHus BTC.

YeTBepTbii paspaen nocBslWEH COBEPLUEHCTBOBAHUIO MpoLecca MpOMbIBKU
KaK cpeACTBY NOBbIWEHNS pe3ynbTaTUBHOCTU N 3DDEKTUBHOCTM BypeHUS CKBAXXMH.

NMocpencTBOM TEXHONOMMYECKUX XUAKOCTEN OCYLLECTBSIETCS BO3AENCTBME Ha
OKOJIOCKBAXMHHbIN MAaCcCUB rOPHbIX NOPOA C Lenblo co34aHuns ycrioBui ansa 6ypeHus
CKBa>XWHbl U COXPAaHEHWUSA KOJIJIEKTOPCKMX CBOWCTB MPOAYKTMBHbIX NnactoB. Hapy-
LEeHWe paBHOBECUSA B FOPHOTEXHUYECKOM CUCTEME NPUBOAMUT K OCNOXHEHUSM B Npo-
uecce 6ypeHusi, CHUXEHUIO ero pesybTaTUBHOCTM N 3ddekTnsHocTn. Cpean MHO-
XKeCTBa 3HauuMbIX (pakToOpoB Hambosnbllee BANSAHME TEXHONOrMS NPOMbIBKM OKa3bl-
BaeT, BepoATHO, Ha AedOpMaLMOHHYO HEeYCTOMYMBOCTb CTBOJIAa CKBAXWHbI B MMHU-
CTbIX OTNOXEeHUAX. [MTOMMMO BO3MOXHOCTWU BO3HWKHOBEHWUSI OCNOXHEHWUI 6ypeHune B
FMUHUCTBIX OT/IOXEHUSAX XapaKTepu3yeTCs TakxXe yXyaweHuneM 3(pEdeKTUBHOCTH
OYMCTKM MpoMbIBOYHON xuakoctn (MXK) n, kak cneacreme, HapaboTkon ee n3bbl-
TOYHbIX 06beMoB. Bo3pacTtaeTr pacxon XuMpeareHToB Ha 06paboTKy MPOMbIBOYHOM
XNAKOCTN, BO3HMKAKOT CNIOXXHOCTU C ee pa3MeLleHneM, yTuamsaumen n 3axXxopoHeHN-
eM. VICKNUnTb BO3SHUMKHOBEHNE OCNOXHEHUN MK, NO KpalHen Mepe, CyLEeCTBEHHO
CHU3UTb UX TSXECTb U YNMPOCTUTb OMNEepPaTUBHOE peLleHMne BbllleyKa3aHHbIX npobniem
MOXHO €elle Ha 3Tane NMpoeKTUPOBAHUS TEXHOSIOMMN MPOMbIBKN CKBaXXWHbI, Npexae
BCero, nyteMm Bbi6Opa NMpPOMbIBOYHOM XUAKOCTU, B Hanbonbllen CTeneHn COOTBETCT-
Bytowen cneymduke pasbypmBaeMbiX MMUHUCTbIX OT/I0XKEHUN.

B HeyCTOMYMBbLIX MMHUCTbIX NOPOAaX MCNOAb3YIT NPENMYLLECTBEHHO MUHE-
panusoBaHHble K, no3ToMy B KadecTBe obbekTa mccnenosaHuss 6bin Bbib6paH
3TOT TWUM NPOMbIBOYHbIX XWNAKOCTEN. AHA/IN3 OTEYECTBEHHOIO M 3apybexXHOoro onbl-
Ta MCNONb30BaHMA MUHepanm3oBaHHbIX MX nokasan, 4To HapsAay C NONOXUTESNb-
HbIMM OHM 06napalT M OTpuUATENbHLIMWU CBOMCTBAMW, Cpean KOTOpbIX crepyeT,
npexae BCEro, BblAENTb TPYAHOCTU C perysmpoBaHMeM TEXHOSIOrMYecKkux napa-
MeTpOB, MOBbLIWEHHY MaTepmanoeMKoCTb, CHMXeHne 6ypuMOCTU FOpHbIX Nopoa,
oTpuUaTeNbHOE BAUSIHME HA OKPYXaloLylo cpeay.

naBHas npobnema, kKoTopas HensbexxHO BO3HMKaAeT npu 6ypeHun B rUHU-
CTbIX OTNOXEHUsX, - 3TO obecnevyeHne yCTOMYMBOCTU CTEHKM CKBaXXWHbl. Anutenb-
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HOCTb COXPaHEHUs YCTOMYMBOCTM 3aBUCUT OT COOTHOLUEHWUS MPOYHOCTU MOpoL B
CTEHKE CKBaXWHbl M UX HAMPSXXEHHOro COCTosAHMS. Npn KauyeCTBEHHOM OLEHKe npu-
roaHocTn MX ansa pa3bypuBaHUs MMMHUCTbLIX NMOpPoA B NabopaTopHbIX YCIOBUSAX ee
BIMSSHWEM HA U3MEHEHME HAMpPsXXEHHOro COCTOSHMS, Kak npaBwuao, npeHebperatorT.
ConocraBiieHMe MCMoAb3yeMblX B MCCNea0oBaTeNbCKOM NpakTuke cnocobos onpeae-
neHns nMHrmbumpytowen cnocobHOCTM MokasbiBaeT, YTO B pade C/yyaeB OHM He no-
3BOJIAKOT OAHO3HAYHO oueHuTb MX, a Takxke m3yyaTb (PaKTOpbl, OTBETCTBEHHbIE 3@
dopMnpoBaHme nMx pasyrnpoyHSOLWMX CBONCTB. B CBOKO odyepeab OTCYTCTBME UYETKUX
NpeacTaB/iEHMA O MexXaHu3Me pasynpoyHsowero BamsaHma MNMX Ha rMnHUCTbie Nopo-
Abl HE MO3BONSET LeneHanpaBieHHO (popMMpoBaTb X peLEnTypbl.

Ons o60CHOBaHMA METOAMKWU OLEHKWU MHrmbupytowen cnocobHoctm MXK a.-
TOPOM MpOBeAEH aHa/IM3 UCNOSIb3yeMbIX B MUCCeA0BaTENbCKOM MpPaKTUKE Croco-
60B. NoOKa3aHO, YTO B UX OCHOBE JIEXUT U3y4YeHMe NpoLeccoB, npeanaratLmxcs
OTBETCTBEHHbIMWN 3a HapyLUeHne YCTOMUYMBOCTM CTEHKM CKBaXXWHbl. B ancceptaunm
pacCMOTpEHblI UCCNeaAoBaHUSA: @) MNPOYHOCTHbIX N AedOpMaLMOHHbLIX CBOMUCTB; 6)
pa3MoOKaHus; B) HabyxaHus; r) yBfaxXHeHus; A) OAHOBPEMEHHO HECKOJIbKO Mpo-
LeccoB. DT cnocobbl aHaNM3MpPYOTCS C Tpex no3uumin: a) oblas xapakTepuctu-
Ka; 6) aKkCcnepMMeHTanbHO onpeAensieMble rnokasaTenu; B) CBOWCTBA XWAKOCTEN,
obycnosnmeatowme nx BAMSHME Ha YCTOMYMBOCTb NOPOA,.

AHaNM3 KaXxaoro 13 yKasaHHbIX CNocoboB nokasas, YTo UX CYWHOCTb COCTOUT
B MPSIMON WMIN KOCBEHHOM OLEHKE WM3MEHEHUSI MeXaHM4YeCKUX CBOWMCTB TNIMHUCTbIX
nopoa npwu KoHTakTte ¢ MK nnn ee dunbtpatoM. CaenaH BbIBO4 O TOM, YTO LieNneco-
06pa3HO MCcnosnb3oBaTb MeToAbl, OCHOBaHHble Ha HENOCPeACTBEHHOM M3YYEeHUN Me-
XaHUYECKNX CBOWCTB MIMHUCTbLIX MNOpOJA, MOCKOJSIbKY B 3TOM C/lly4yae eCTb BO3MOX-
HOCTb MPUMEHEHUS Pe3y/IbTaTOB dKCNEepUMEHTaNbHbIX NCCNea0BaHUN Npu aHannTU-
YEeCKOM peleHun 3agay YCTOMYMBOCTM MPUCTBOSIBHOM 30HbI CKBaXXWHbl MeToAaMu
rOPHOM MexaHuKW. MoaToMy B AuccepTaumm BnusiHue MK Ha yCTOMYMBOCTb MMHU-
CTbIX MOPOA B CTEHKAX CKBa>XWHbl OLLeHMBanK no rnpo4YyHoCcTn obpasua Ha 0OAHOOCHOE
okaTtue. [Ina 3Toro no OpurnHanbHOM MeToauKe onpeaensnn KoadpduumeHT pasy-
npoyHeHuns K,, npeacrasnaiowmnii cobor oTHOLWEHWE NPOYHOCTN obpa3sua Ha oxaTue
nocne B3aMMOAENCTBUSA C UCCeaYyEMOM XUAKOCTbIO P’ K MCXOAHOM P MeToaunka,
KaK rnokasanu pe3ysbTaTbl BU3YasibHOr0O OCMOTpa pa3pe3aHHbiX obpa3uos, obecne-
yMBaeT AOCTOBEPHbIE UCMbITaHMS 06pa3uoB Npu rnybmHe NpPOHMKHOBEHUA GubTpa-
Ta He 6onee yeM Ha 3/4 ux paauyca. B 3TOM cnyyae, Kak U B CTEHKE CKBa>WHblI,
noMmmo 061acTn, 0XBa4yeHHOM BO3AENCTBMEM (UbTpaTa, COXPAHAETCSA 30Ha, B KO-
Topon nopoaa obnagaet CBOMMWU NepBOHaYabHbIMWU CBONCTBaAMM.

O6pa3ubl 4N UCNbITaHUI NPUroTaBAMBaIN METOAOM MPEeCcCOBaHUSA M3 Men-
KoAucnepcHoro 6eHToOHnTa, €AUHCTBEHHbIM MIMHUCTBIM MUHEPANIOM KOTOPOro, Kak
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nokasasn peHTreHodasoBbIM aHanun3, SGBASETCA MOHTMOPW/IJIOHUT. Tak Kak 3ToT
MUHepan Hambonee 4YyBCTBUTENEH K YBJAXHEHUI0, To, Taknm obpasomMm, 6binm Co3-
AaHbl ycnoBus, Hanbonee GnaronpusTHble Ans pa3ynpoyHeHus. Ona nony4veHus
obpa3uos c Tpebyemon no yCnoBUSM onbiTa UCXOAHOM BNaXHOCTU 6HOKCbl C HaBec-
KaMu rAMHOMopoLWKa nepesj npeccoBaHMEM W rotoBble obpasubl BblaepXnBann B
3KCMKATOpe HaZA HacbIWeHHbIM pacTBOPOM 3/1EeKTPONnTa C U3BECTHbIM OTHOCUTESb-
HbIM AaBNleHMEM NapoB BOAbI.

Bbi6op KOMMOHEHTHOro coctasa MK MOXHO OCyLlWecTBNATbL MeToa0M Npob wm
ownbok, onpenensasa ana Kaxaon peuentypsbl K,. Ho 3To AnnTenbHbIN, TPYA0EMKUN
N ManoMH@OpPMaTUBHLIA NyTb. [ONa ueneHanpaBaeHHOro opMMpoBaHUsS COCTaBa
MK HeobxoaMMo nMeTb nNpeacTaBsieHne 0 ee CBOMCTBax, obycnoBnmeaoWmx Benm-
YnHy Kp, TO eCTb 0 MexaHu3Me pas3ynpoyHeHus. B nccnenosaTeNbCKON NpakTUKe
NCNoNb3yrTCa ABa noaxoaa. OaHa rpynna uccnenosaTtesiel NblTaeTcs MCNOb30-
BaTb ANS OMUCaHus npouecca pasynpoyHeHus GU3MKO-XMMUYECKNE CBOMCTBA
XWAKOCTW, KaK NpaBuio, BA3KOCTb, aKTUBHOCTb, MOBEPXHOCTHOE HaTsXeHwue, Au-
3NEeKTPUYECKYI0 NPOHMLAEMOCTb, KOHLEHTpauuo MOHOB BOAOPOAA, BTOpas - UHTe-
rpanbHble NokKasaTesn, XxapakTepusylume O4HOBPEMEHHO COBOKYMHOCTb CBOMUCTB
XXNUAKOCTU 1 nopoabl, Hanpmumep, napaMeTpbl HabyxaHus.

B amncceptaumn npuMeHeHbl oba BbllWeyKa3aHHbIX noaxoaa. OgHaKo okasa-
N0Cb, 4YTO (PU3MKO-XMMUYECKME CBOWCTBA XWAKOCTEN CMIOXHbIM 06pa3oM B3amMoO-
CBSI3aHbl MU BapbWpoOBaTb MNpW MNpPoOBEAEHUN OMNbITOB BEMUYMHOWM OAHOrO napaMeTpa
npu UKCUPOBAHHbBIX 3HAYEHUSIX OCTasIbHbIX HE MPEeACcTaB/SAeTCa BO3MOXHbIM. [1o-
3TOMY NepBbIN MyTb peanm3oBaTb He yAanoCb, XOTS OH SABASETCS XenaTeflbHbIM,
Tak KakK gaeT BO3MOXHOCTb MPOrHO3MpoBaTb WUCMNOAb30BaHMe TOr0 WM MHOMO Be-
wectea B coctaBe XK no ero GpuM3nko-xMMnM4yecKnM CBOMCTBaM. B KauecTBe MHTe-
rpasibHbIX MOKasaTenen 4vawe WCNOoNb3YKT napamMeTpbl MPOLECcCOB YBAAXHEHUS U
HabyxaHusa. MNoaToMy B aucceptaumum 6bina npuHATa pabodass rmnoTtesa, 3aK/ko-
yalwasca B TOM, YTO pasynpoyHsawee samaHue MXK Ha obpasubl rMMHUCTON MNO-
poAbl onpeaensiercsa Tpems pakTopamMu - CKOPOCTbIO YBAAXHEHUS UX AUCNEPCUOH-
HOM cpepon MK, cKopoCTbio HabyxaHuUs U ANUTENbHOCTbIO B3aUMOAEUCTBUS XUA-
KOCTU C o6pa3uom.

Ona nposepkn paboyen runoTtesbl Nog pyKoBOACTBOM npodeccopa, A.T.H.
E.l'. JleoHoBa npoBeaeHbl nNapanfenbHble UccnefoBaHMs MNPOYHOCTU MUHUCTbIX
06pa3uoB M KMHETUKU UX YBAAXHEHMS M HabyxaHuma B duabTpaTax pas/nyHbIX
MK. bbiin nccnepnosaHbl 41 peuenTypa Kak MHrMbupyrowmx, Tak U He MHrnbu-
pytowmx MK (tabn. 2). Takon Bblbop M)XK, a Takxe pa3zHoobpasne UX MHrpeaueH-
TOB BbI3BaHbl HEO6XOAMMOCTbLI MOAYYEHUSA peuenTyp C WMPOKMUM AMAna3oHOM U3-
MEeHEeHUS n3y4vyaembix napaMmeTpos.
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Tabnuua 2

XapaKTepucTMKa UccnefoBaHHbIX MPOMbIBOYHbIX XWAKOCTEN HA BOAHOW OCHOBE

MpOMbIBOYHAA XMAKOCTb MNpeaenbl U3MeHEeHUs NapaMeTpoB
Twun Konuuecrso Wpp, CM/4 W6, CM/Y Kp
peuentyp

NymaTHasqa 6 0,240-0,432 | 0,053-0,072 | 0,13-0,25
JlInrHocynbdoHaTHas 6 0,115-0,435 | 0,048-0,070 0,15-0,38
KanbuueBas 4 0,150-0,420 | 0,016-0,051 0,28-0,65
ANOMUHN3NPOBAHHas 11 0,050-0,430 | 0,016-0,031 0,33-0,73
MmaporenbMarHuesas 8 0,090-0,429 | 0,016-0,031 0,25-0,73
Kanvesas 6 0,070-0,430 | 0,016-0,027 | 0,30-0,70

MNpumeyaHne: W, — ckopocTb NponnTkn, Wys — CKOPOCTb HabyxaHus.

ONs n3yyeHuss NpoueccoB yBAAXHEHNA U HabyxaHus rMUHUCTbIX 06pa3uoB B
dunbTpaTax MX (puc. 4) ncnonb3oBanan KOMMAEKCHbIM HAabyxoMeTp, NMO3BONSAOLLNA
onpeaensatb npupaweHne obvema obpasua Vi (N0 MHAMKATOPY JIMHEMHOrO nepe-
MELLEHNA) N KOJIMYECTBO NorsowaeMmon nm xunakoctn Vg (No mepHon Tpybke).

V, oM’

Puc. 4. TunnyHble 3a-
BUCUMOCTU KUHETUKMU
yBnaxHeHunsa Vs, Haby-

XaHua Ve M NponuTKu

Vnp 6eHTOHUTOBOrO 06-

pa3ua @uabTpaTOM Ha

npuMepe  rMAporesib-

MarHMeBOM MNPOMbIBOY-

HOWM XXWAKOCTU

- N
oTan
NPONUTKN Tpp \
d Q“ Vip
2 ST
OT1an HabyxaHua Tyg

0 1 1 1
1 2 3 4 5

~

t,4

Ana ynpoweHnss 3KCNEPUMEHTOB 3@ CYET UCK/YEeHUs aKTopa BpeEMEHMU
ANNTENbHOCTb BblAEpXWBaHMS 06pa3LoB B XUAKOCTU NpuU onpeaeneHnn koagpdu-
LMeHTa pa3ynpovyHEeHMs COXpaHsiacb HEUM3MEHHOW. AHanu3 3KCNepuMeHTasNbHbIX
AaHHbIX Mokasan, 4yto K, B LeNOM KOppenmpyeTcsi CO CKOPOCTbK YBNaXHEHUS U
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HabyxaHus, XOTS MMeeT MeCTO 3HauuTesbHbIn pa3bpoc ToueKk. DKCnepuMeHTabHO
NOKasaHo, 4YTo 3TO 06yCNOBAEHO, B YAaCTHOCTU, TeM, UTO HabyxaHune u yBnaxHeHue
B3aMMOCBS3aHbl.

Mpouecc ysBnaxHeHusa (kpusas Vyg(t)) Hanbonee MHTEHCMBHO NpOTEKaeT Ha
HayanbHOW CTagMM KOHTaKTa MIMHUCTOro obpasua C XMAKOCTbI. MOCKONbKY npu
3TOM yBenunyeHne obvema obpasua (kpusas Vus(t)) He3HauMTeNnbHO, TO NIOFMYHO
NnpeanosioXUTb, YTO BCA BMNUTaBlasacs B obpaseu XWMAKOCTb pacXoAyeTcs Ha 3a-
NOMHEHME ero NopoBOro MpOCTpaHCTBa, T.e. Ha nponuTky obpasua. B npouecce
YBNa>XHEHUs MOXHO BblAeNnTb ABa 3Tana, XapakKTepu3ylLwnxcsa pa3HbiIMU CKOPO-
CTAMU U, 4TO 6oNee CywecCTBEHHO, pPa3HbIMWM MexaHM3MaMu yBnaxHeHus. Ha Ha-
YanbHOM 3Tarne BpeMeHu T, YBNAXHEHME OCYLLUECTB/ISIETCA MO MEXaHU3MY MPOnnUT-
KW, T.€. 3aBUCUT OT TEKYYECTU XNAKOCTU N rmaponpoBoaHOCTN obpa3ua. Mpu 3ToM
obbeM nocnefHero MeHseTcs He3HauuTenbHo. Ha cnepyrowem 3tane (Tnp) AOMU-
HUPYIOLWMUM ABASETCA npouecc HabyxaHus, uU yBnaxHeHue obpasua 3aBUCUT OT
CNocobHOCTN NopoAbl U3MEHSATb 06beM B AAaHHOWM KOHKPETHOM XWUAKOCTU. Takum
06bpa3oM, yBnaxKxHeHWe rIMHUCTON MNOopoAbl MPOUCXOAUT B pe3ysbTaTe pas3BUTUS
ABYX pPa3/IMYHbIX NO CBOEN Npupoae npoueccosB - NponuTtku u HabyxaHua. Cnepo-
BaTe/IbHO, ANs Toro, 4ytobbl ¢ Hambonblwen 3hPEeKTUBHOCTLIO 3aMeniATb YBAax-
HeHue, cnefyeT yuuTbiBaTb cneumduky 3TMx npoueccoB. Mcxoass M3 3Toro ang
onucaHmsa npouecca pasyrnpoyHeHUs MNpeanoXeHO UCNOAb30BaTb ABa He3aBUCU-
MbIX MapameTpa - cKkopocTb HabyxaHnsa Wys 1 CKOPOCTb MPONUTKN N Wpp:

KP = f(WHGI Wnp, t) (1)

C npuBneyYeHmeM OCHOBHbIX MOSIOXKEHUN (PUBUKOXUMUU AUCAEPCHBIX CUCTEM
NMOKa3aHo, YTO CKOPOCTb HabyxaHus SBNAETCA OTBETCTBEHHOM 3@ BE/INYMHY CHU-
XXEeHUSI CPOYHOCTU eAMHUYHOro KOHTaKTa MexAay MIUMHUCTbIMKM YacTuuaMun, a CKo-
POCTb MPOMUTKK onpeaenseT KONM4YecTBO eAMHUYHbIX KOHTAKTOB, MOABEPXEHHbIX
pasynpo4vHSAWEMY BANSAHUIO ANCMIepCMOHHON cpeabl XK.

®dyHKUMOHanbHasa 3aBncMMocTb (3) ¢ ydetom ycnosusa K, = 1 npn Wy, = 0
nnn Wys = 0 moxeT 6bITb NpeactasneHa GOpMyion:

Kp = Pex/ (P + b Wrp" Wye™), (2)

rae K, - KoaddPuumneHT pasynpoyHeHus; Pex - NPOYHOCTb obpasua Ha oxa-
Tne, MMa; W,s - ckopocTb HabyxaHusa, cM/4; Wy, - CKOPOCTb NMPOMUTKKU, CM/Y; b,
n, m - aMmNupmnyeckme KoadpaPuLUmeHThbI.

Ana 6onbwunHcTBa MXX B MakCMManbHO AOCTUraeMoOM Aunana3oHe U3MEHEHUS
n3yyaemblx napameTpoB (Tabn. 2) pacyeTHbIM NMyTeEM MNOJAy4YeHbl cneayluwme 3Ha-
UEeHUS IMNUpUYecknx koadduumeHtTos: b = 1,9x10° (4/cm)™™, n = 0,709,
m = 1,543. KoadbduumeHT koppensumm r npm ypoBHe 3Hauummoctn a = 0,05 no
Z-npeobpasoBaHnio duiepa HaxoauUTCA B CAeAYyHWMX AOBEPUTENbHbIX FpaHuLax:
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Fmin = 0,953 <r = 0,975 < rmax = 0,987.

Takmm 06pas3oM, BblUYSIEHEHWE U3 MpoLecca YBMAaXHEHUS ABYX ero cocTaB-
NAWKUX - NPONUTKM U HabyxaHus MNO3BOMSET MNOBbLICUTb MHAOPMATUBHOCTL pe-
3yNbTaTOB onpeaeneHns MHrnbupyrowen cnocobHoctn 6ypoBbiX pacTBOPOB (KOH-
TPONNPYIOTCA OAHOBPEMEHHO ABa NapameTpa) nNpu OAHOBPEMEHHOM €ro ynpolle-
HUW, NO CPaBHEHUIO C onpeaesieHneM, HanpuMmep, KoadduumeHTa pasyrnpoyHeHuns.
B auncceprtaumu npuBOoAMTCS aHanM3 pas/IMYHbIX BapMaHTOB MOBbIWEHUS UHIM6K-
pytowen cnocobHoctn MXK ¢ npuMeHeHMeM ans ee OUEHKU CKOPOCTeN MpPONUTKK U
HabyxaHus.

Hanbonee TpyAOEMKMM M OTBETCTBEHHbIM 3TarnoOM WMCMNOJSIb30BaHUSA MNpeano-
XEHHOW MeTOAMKM ABNSETCS HaxOXAEeHMe IMMNUPUYECcKnx KoadpdnumneHTos B ypas-
HeHun (2) AN KOHKPETHOro Tumna rAMHUCTOW nopoAbl. B ancceptaunmm metoauka
peanusoBaHa ans obpasuoB U3 6E€HTOHUTOBOW MMHbI. [MOCKONbKY MOHTMOPWIO-
HUT M3 BCEX MMHUCTbIX MUHEpPanoB Hanbonee BOCAPUUMUYNB K BO3AENCTBUIO XUA-
KOCTW, TO MNOJIyYeHHble pe3y/sibTaTbl OTHOCATCA K 3aBeAOMO XYALWWM YC/I0BUSIM,
Mpn OTCYTCTBUM LOCTOBEPHOM MHPOpPMaumMM 06 MHXXEHEPHO-reonorM4yeckmx CBOM-
cTBax pa3bypuBaeMbix NOpPoOA4 MX MOXHO B35iTb B KayecTBe 6osee HaaeXHOW OLeH-
Kn. Ona HakonseHus nHdopmaumm cosgaHa 6asza AaHHbIX «[poMbiBK@ CKBaXXWH»,
Nno3BonsloWas yTOYHSATb YKa3aHHble KO3 uumMeHTbl ans APYrux MUMHUCTbIX MNo-
poA. JOCTOMHCTBOM METOAMKU SBMSETCHA TakXe TO, YTO ee MOXXHO MCNONb30BaTb B
6ase 3HaHW AN KOMMNbIOTEPU3MPOBAHHOM BblAauyn MCKOMOM peuenTypbl MK mnu
pekoMeHaaumn no ee obpabotke. OnTuMmM3aumsa coctasa MK B 3TOM cnyyae ocy-
LLEeCTBNSAETCS C ucnonb3oBaHueM dopmynbl (2).

HenocpeacTBeHHas oueHKa pas3ynpoyHeHuns o06pas3uoB MAMHUCTLIX MNOpoa
BeCbMa TpyAOeMKa, a anpuopu CKasaTb KAakKOM M3 KOCBEHHbIX CMoCob0B OLEHKMU
MHIMBMpYytoWwen cnocobHOCTN BYPOBbIX TEXHONOMMYECKNX XUAKOCTEN AaeT nydlime
pe3ynbTaTbl TpyAHO. [loaToMy npeacraBnsercs uenecoobpasHon paspaboTka
CTaHOAAPTU30BaAaHHOM METOAMKM OUEHKUM WHrnbupytowen cnocobHoctn 6ypoBbix
TEXHOJIOMMYECKNX XNAKOCTEN, HanpmuMep, Ha ocHoBe HabyxoMeTpa un TaliMepa Ka-
nunnapHon nponutkn OFITE. B Hactoswee BpeMsa 3TW Npubopbl NOAy4YMnn Hau-
6onbllee pacnpocTpaHeHne B UCCnenoBaTeNbCKOM npakTuke. [pun 3TOM cneayet
y4yecTb, 4YTO TamMmepe KanunnspHon nponutkn OFITE wnccneayerca npouecc npo-
NMTKW dunbTpoBanbHONn 6ymarn, cnepoBaTesibHO, HE Y4YUTbIBAKOTCS (PU3NKO-
XUMUYECKNe CBONCTBA MIMHUCTbIX MOPOA.

Hannune ctaHaapTU30BaHHOW METOAMKWU OLEHKWU WMHIMbupytowen crnocobHo-
CTN 6ypOBbIX TEXHOIOMMYECKMX XUAKOCTEN HE UCKIOYAET UCMOb30BaHMNA Hapsaay
C Hen Apyrmx metoauk. bonee Toro, oAHOBpEMEHHOE WUCMNOJSIb30BaHME CTaHAapTU-
30BaHHOM (3TanOHHOM) M APYrMX MeToAMK MO3BOJUT MO Mepe HaKoMIeHus Heob-
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X0ANMON MHpopMaumm 060CHOBaTb COMOCTAaBMMOCTb UX pe3y/bTaToB. ITO BaXHO,
NOCKOMIbKY B OGypeHnn pacnpoCcTpaHeHO MNPUHATUE YMpaB/ieHYEeCKUX pelleHUin Ha
OCHOBe COb6CTBEHHOro npodeccuoHasbHOro onbiTa, MO aHasnaoruu, Koraa Ans pe-
WeHnsa Tekywen npobneMbl NCNOMb3YETCA ee peleHne B CXOXen cutyauum (npe-
ueaeHT). OTcyTCcTBME 06BbEKTUBHbLIX NOKasaTenen Ans8 onvcaHus cuTyauum nNpueo-
AVT B nocneaywowem K cybbekTMBHOMY Bbi6Opy npeueneHta U, COOTBETCTBEHHO,
NPUHATUIO HEBEPHOro pelleHusa Tekyuwen npobnembl. Hannume 6as3bl AaHHbIX MO
6ypeHunto MHTepBanoB HEYCTOMYMBBLIX FAMHUCTBLIX NOPOA, CoAepXKaller OonucaHus
KOHKPETHbIX CUTyauuUh Ha OCHOBE CTaHAAPTU3OBAHHbLIX MoKa3aTenen, Mno3BonuT
NOBbICUTb O6OCHOBAHHOCTb U 06 BEKTUBHOCTb TEXHONOMMYECKNX PELLUEHUN.

MNpwn peanusaunm NpeasioXeHHON METOAMKU CHUXEHWE CKOPOCTU MPOMUTKMK
AOCTUraeTca 3a CYyeT peryampoBaHMs BSA3KOCTHbIX W MOBEPXHOCTHO-aKTUBHbIX
CBOWCTB AucrnepcnoHHon cpeabl MXK. YTo e KacaeTcsd CKOpoCTU HabyxaHus, TO B
pe3yfnbTaTe U3ydeHunsa yBnaxHsawwen cnocobHoctn dunetpatos MK ycraHoBneHo,
YTO HU3KME CKOPOCTU HabyxaHusA Nosy4varoTcs, Kak npaBwusio, Npu MCNOSIb30BaHUN
MHOFOKOMMOHEHTHbIX XK. JononHuTenbHble UCCNefoBaHUA B 3TOM HanpasBieHUu
nokasasnan, 4to Haumbonee s3PHEKTUBHLIMU SABASAKOTCA KOMMNO3WUWUMK, coaepxalime
BellecTBa pas/iMyHbIX KJ/1aCCOB: 3MeKTponutbl, nonumepsl, MNMAB. Bbbino caenaHo
npeanonoXeHne, 4To BbiCOKas 3PPEKTUBHOCTb MHOMOKOMMOHEHTHbLIX KOMMO3ULNI
obycnoBneHa paclwmpeHmeM Mx BO3MOXHOCTEN MO MpeaoTBpalLleHMIo rmapaTtaumm
FMWHUCTBIX MUHEpPasnos, NpU yBEUYEHUU Yncia UHrpeameHToB. [lo3ToMy B Kadve-
cTBe KOoMMoHeHTOB MK npeanoxeHo wmcnonb3oBaTb Mukpononuaobasku (MMA),
COCTOSILLME U3 BELWECTB pa3/InYHbIX KNaccoB (pa3HOBasNEHTHbIX coneun, NondyHK-
UMOHanbHbIX nonumepos, MAB) n MenkoaMCNEepCHOro HanoJIHUTENS, BbINOHSIO-
wero B MK dyHKUMM cTpyKTypoobpa3soBaTensa u KonbMaTaHTa. B kayecTse Hanon-
HUTeNs uenecoobpasHO MCMONb30BaTb BOSIOKHUCTbIE KUCIOTOPAcTBOPMMblE MaTe-
puanbl, HanpuMmep, INrHWH, Topd, acbecrT.

B ueTBepTOM pasgene Aucceptaumm U3N0XKEHbl TaKXe pe3ynbTaTbl U3yYeHus
BNUAHNA MUHEpann3oBaHHbIX MK Ha 6ypuMOCTb ropHbiX nopoa. Mx npumeHeHune,
NO MHEHWUID psAda uccnenoBaTesien, CONPOBOXAAETCH CHMXeHneM 6ypuMoCcTu rop-
HbIX NOopoA (MexaHW4YecKom CKOPOCTU Npoxoakn). MNMpeanonaraercs, 4TO MEXaHU3M
CHMXeHMs 6ypuMOoCTM MOXeT ObiTb CBSA3aH C MPOSIBIEHNEM WHIMOUpYOWmMX
cBoncTB XK. BbissicHeHMe ponu MUHepanusaumu MK B npoueccax pa3ynpodyHeHus
nopoa No3BonuT 060CHOBaTb NpaBW/IbHbIM NOAX0A K BblIbOpy peuenTtyp MUHepanu-
30BaHHbIX XK.

Ha nepBom 3Tane nccnefoBaHuUin C NpuUBEYEHUEM METOAOB MaTteMaTU4yeCcKowm
CTaTUCTMKK O6bls1 NpoBeAeH aHasn3 MpPOMbIC/IOBbLIX AAHHbIX MO [pUKaACNUMCKOMY U
BocTouHO-CnbumpckoMy pervoHaM. [aHHble ANs aHanusa, BK4Yaswue MHdopMa-
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UM O pe3ynbTaTtax oTpaboTku npuMepHo 10 TbiC. A0NOT, 6bIAKM cobpaHbl Mo nep-
BUYHbIM AOKYMeHTaM (CyTouHble panopTa 6ypoBbix MacTtepoB). CpaBHEHWE CpeaHUX
3HAYeHMN MeXaHW4YeCKOM CKOPOCTU MPOXOAKWM MpPU MPOMbIBKE pPasUYHbIMU TUNAMU
MX nposoamnu no MeToamke A5 MasnbiX BbIGOPOK, MMeLWMX pa3Hble AUCNEPCUM, B
NnpeanooXXeHNM HOPMasbHOIMO 3aKOHa U3MEHEHMS MU3yyaemoro rnpusHaka. B 60nb-
LWWMHCTBE CNy4yaeB oTpuuaTenbHoe BAnsHUE MuHepanusauum MX Ha adhdekTUBHOCTb
paboTbl NopoAopas3pyLLatoLLero MHCTPYMeHTa 3aPUKCMpoOBaAHO O4HO3HAYHO.

AN yCTaHOB/EHNS BO3MOXHbIX MPUYUH CHMXEHUS 6ypumocTn 6binm npose-
AEeHbl ABe Cepun dKCNEePUMEHTOB: UCCnegoBaHNUe MexaHM4YeCknX CBOMCTB o0bpa3uos
MpaMopa npu CTaTM4yeCcKOM BAABAMBaHMW wTamna no metoay J1.A. LWpenHepa un
bypeHune HaTypasibHbIMW A0SI0TaMU B CTEHAOBbLIX YC/IOBUSX.

MeToauKa u3y4yeHus BAUSHUSA 6ypoBbiX pacTBOPOB Ha 6YypMMOCTb FOPHbIX
nopoA (B KayecTBe 3KBMBANIEHTHOrO MaTepuasna MCNoSib30BaH MpaMop) BKato4ana
nabopaTtopHble nccnenoBaHUs rno oueHKe BO3AENCTBUSA XUAKOW cpeabl HA MeXaHu-
yeckme cBomcTBa obpas3uoB Npu BAABAMBAHWUM WITamna u CTeHAOBble MccneaoBa-
Hus. [ocnegHue npoBoAnIUCbL Ha 6a3e 6ypoBOro creHAa, COCTOSILLEro M3 CTaHKa
3ND-1200A n KoMnnekca U3MepuTesbHbIX NMpnbopoB, MNO3BONAKOWMX MPOBOAUTb
HENpPEepbIBHYIO 3anuUcCb TEKYyLen NpoxXoaKu B 3aBUCUMOCTU OT yucna obopoToB Ao-
nota. O BAUSAHUM XNOKOCTU Ha BYPUMOCTb rOpHax nopoa Cyausun no BefndmHe yr-
nybnenunsa gonota 3a oamH 060poT.

N3 nepBon cepun 3KCNEPUMEHTOB He yAanocCb caenaTb AOCTOBEPHbIX BbIBO-
[O0B, MOCKONIbKY ornpeaensemMble 3KCNepuMMeHTasibHO TBEepAOCTb, MNNACTUYHOCTb M
yaenbHasa paboTta paspyleHuns, nameHanucb B npegenax 10%. PesynbtaThl 6ype-
HMSA B CTEHAOBbIX YCNOBUAX OKaszanucb 6onee MHGOpPMATMBHbIMWU. YCTAaHOBNEHO,
4YTO Ha OTHOocuTenbHoe yrnybneHmne aonota 3a oAMH O060pPOT, T.e. MeXaHW4yecKyr
CKOPOCTb MPOXOAKW, CYLLEeCTBEHHOE B/INSHNE OKa3blBaeT BA3KOCTb ANCNEPCUOHHOM
cpeabl MK. XMMnuyecknin coctaB M NMOBEPXHOCTHOE HaTsXKeHUe XUAKOCTEN OKa3bl-
BAKOT HE3HauuTeNbHOE BANSAHUE Ha 6ypuMOCTb.

B passutne nccnenosaHmii no 6ypnMocTn Bnepeble 3KCNEePUMEHTANbHO U3Y-
YEHO BJINSAHUE BA3KOCTHbIX CBOWCTB XUAKOW cpeAbl HA 6YpUMOCTb MOpPHbIX NOpoa
A0N0TaMu WapoLeYHbIMM U UCTUPatoLLe-pexyLero Tmna. DKCnepMMmeHTaabHO yC-
TaHOBJIEHHAs MeHblas 3aBUCUMOCTb MNokasaTenen paboTbl AONOT MUCTUpaKOLLe-
pexyLwero Tuna oT BA3KOCTHbIX CBONCTB ANCNEPCUOHHON cpeabl MK no cpaBHEHWUIO
C LWapowe4yHbiMn npegonpenenseT uenecoobpasHOCTb MX WCMNOAb30BaHUSA MpU
NPOMbIBKE MUHEPANN30BaHHbIMW pacTBOpPaMM.

OCHOBHble peKOMeHAaLumn, BblTEKalLWwmne U3 pacCMOTPEHHOIO MexaHu3Ma pa-
3YNPOYHEHUS TUHUCTbLIX MOPOA N UCCNEeA0BaHUSA BAUAHUS MUHepanm3oBaHHbIX MXK
Ha 6ypMMOCTb FOpHbIX MOPOA, MUCMONb30BaHbl Npu paspaboTke peuenTtyp 6e3rnnHM-
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CTbIX MUHepanu3oBaHHbIX K. MNMpu 3TOM nUcxoamnu mns Toro, 4yto MXX npm npoymnx
paBHbIX YCIOBUAX A0/HKHA 061aaaTb HU3KMMU CKOPOCTAMU NPOMNUTKM U HabyxaHus,
BA3KO-CTHbIMWM CBOMCTBaMW AUCMEPCUOHHOW Cpeabl, MaTepuanoeMKocTbto. besrnn-
HUCTble MUHepann3oBaHHble K TakXe AO/MKHbI COCTOATb U3 AOCTYMHbIX UHIpeau-
€HTOB U MMeTb 3KO0rMYecKme XapakTepUCTUKM He Xyxe TPpaauLMOHHbIX peuenTyp.

K uncny 6e3rnMHuUcCTbiX MMHepanusoBaHHbIX XK, oTBevyawwmx 3Tum Tpebo-
BaHUSAM, OTHOCATCA rugporenbMmarHmeBble MK MOHMXXEHHOW MaTepuanoeMKOoCTH,
pa3paboTaHHble HaMM NoA PyKOBOACTBOM npodeccopa, A.T.H. O.K. AHrenonyno.
CHMXeHMe pacxofa MarHMeBbIX Cosier AOCTUranocCb 3a CYeT UCMonb3oBaHMA acbe-
CTO-, TOpO-, KoMAareHo-, JIMrHO-, WAaM-INFHO- M canponenewenoyYyHon 3aTpa-
BOK, KOMMEHCUPYHOLWMX MNOTEp MNPOYHOCTM CTPYKTypbl MK m3-3a HepoctaTka
CTPYKTYpoOobpasyrLwmx MOHOB MarHus. CHMXEHWE KOHLEHTpauum MarHueBbIX CO-
nemn, Hapaay C BBe4eHWEM B COCTaB Kanuncogepxawmx nobasok, npegonpenenser
CHMXEeHMe BA3KOCTHbIX CBOMCTB dunbTpaTta MXK. MNMOHMXKXEHHbI ypoBEHb MHIMOU-
pyowmnx csoncts MK, gaxe nNpum HEKOTOPOM MNOBbIWEHMM CKOPOCTU MPOMNUTKK,
obecneuymBaeTcs 3a CHET MMKPONOANMA06aBOK.

B ancceptaumn npueBeaeHbl npuMepbl pa3paboTkm 6e3rNMnMHUCTbIX MUHEepanu-
30BaHHbIX XK, coaepxawmx Mukpononmaobasku, C UCNONb30BAHUEM PA3NYHbIX
cnocoboB oueHKkU nHrnbupyowen cnocobHoctn (no K, n nytem onpeaeneHna Ws
n Whpp).

Mpwn paspabotke peuenTtyp 6€3rMMHUCTLIX MUHEpanu3oBaHHbIX MK ycTaHOB-
NeHO, YTOo ANg yny4weHus 6ypuMoCTy nNopoa B UX COCTaB LenecoobpasHo BKAOYATb
NUrHOCYNb(OHaTHbIE peareHTbl, MONIeKYy bl KOTOPbIX, BUANMMO, obnaaatoT cnoCobHO-
CTblO NOA AENCTBMEM BHELLHEN Harpy3kKu 1erko M3MeHsiTb MPOCTPAHCTBEHHYIO dop-
My, 4To obecneumsaeT punbTpaTty MNMX HU3KME BA3KOCTHbIE CBOMCTBA.

B naToM pasgene aucceptaumm U3I0XKEHbl Hay4Hble U MeToAMYecKume oc-
HOBbl obecrnedyeHns aKonormyeckon 6esonacHocTn 6ypoBon TEXHOIOMMYECKOMN CUC-
TeMbl.

Jkonormyeckasa 6e3onacHoOCTb 6ypoBOM TEXHOIOMMYECKOM CUCTEMbI onpeae-
nsieTcs, npexae Bcero, 06beMOM N TOKCMYHOCTbIO Obpallalowmxcsi B HEN BeLLECTB
(maTtepnanos, cbipbsi, 0TXx0A0B). CoBpeMeHHass NpakKTUKa pernaMeHTUpOBaHUS
aKosornyeckonm 6e3onacHoOCTU 6ypoBbIX TEXHOMOMMYECKMX XWUAKOCTEN, B YaCTHO-
CTWU NPOMBbIBOYHbIX, OCHOBaHa Ha pa3paboTka ux npeaesibHO AOMYCTUMbIX KOHLIEH-
Tpauun (NAK) B BoAax BOAHbIX 06beKTOB pbi6OX0O3IMCTBEHHOIO 3Ha4YeHns (Npukas
PocpblbonosctBa oT 18 aHBaps 2010 r. N2 2010). MNpwu pa3paboTke pblbOX0O3AUCT-
BEHHbIX HOPMaTUBOB MOCTYAMpyeTcs, 4To MXK: a) aBnaTCa CMeCsaMM NMOCTOSSHHOIO
coctaBa, 6) umelT cooTBeTcTBYtOWMN HOMep TOCTa mnu TY, HOMep rocperncrpa-
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LMn, MexayHapoaHbln Ko, onpeaensiowme CBOMCTBA 3TUX BewecTB (KONMYeCTBO
N KaQ4yeCcTBO NpuMecemn). DTN yTBEPXKAEHUS ABASIOTCSA OLMOGOYHbIMMN.

XUM3HEHHbI UMK 6ypOoBbIX MPOMbIBOYHbBIX XWAKOCTEN BKAOYAET MPOEKTU-
poBaHue, NpPUroToBSiEHME, UCMONb30BaHNE, KOHANUNOHMPOBAHME M NMepeBos B OT-
X0Abl MpoM3BoACTBa. Kak MaTepuanbHbin 06bekT MK nossnserca Ha aTane npuro-
ToBNeHMsa (McxogHasi, KOHAMLMOHHAA MPOMbIBOYHAS XMAKOCTb), €€ UCMoSib30Ba-
HMe 3aKIK4YaeTCs B MHOMOKPATHOM MpOKayMBaHWUK 4Yepe3d CKBaXXMHY Mpu KOTOPOM
€e COCTaB M CBOMCTBA M3MEHSAIOTCA B pe3y/ibTaTe:

e oboraweHns 6ypoBbIM LLINAMOM;

® XMMMYECKUX peakunm un (PU3NKO-XMMUYECKOrOo B3aMMOAENCTBUS Mexay
KOMMOHEHTaMN AMCNEPCUOHHON cpeabl U aMcnepcHon dasbl, @ TakXe C nopoaammu
B CTEHKe CKBaXWHbl (NyTb umpkynsumm MX yepes ckBaxuHy, KoTopas, Mo CcyTw,
ABNSETCS XMMUYECKMM peakTOpPOM C MOBbIWEHHbIMU TeMNepaTypon 1 AaBNeHUEM,
COCTaBNSET HECKOIbKO KMIOMETPOB);

® MeXaHOXMMWYEeCKMX MPOLECCOB B 3/1IEMEHTaX UMPKYASUMOHHOMN CUCTEMBI,
npexae BCero B rmpOMOHUTOPHbIX HacagkKax AonoTa.

PasymeeTcs, pedb He MAET O TOM, YTO COCTaB M ceoncTBa BIMXK cywecTBeHHO
U3MEHSIIOTCS YyXe B TeYeHMe NepBoro umkia umpkynaumm. NHTEHCMBHOCTb CHUXe-
HMUSI KayecTBa MPOMbIBOYHOWM XUAKOCTU B Npouecce UMPKYyNsaumMm 3aBUCUT OT MHO-
rmx akTopoB M BOMPOC NULWb B TOM, KOraa 3TW U3MEHEHUS CTaHYT 3KONOrm4yecku
3Ha4YnMbIMU. CoxpaHass 06bEKTUBHOCTb, CrieAyeT TakKXe OTMeTUTb, YTO Hemsbex-
HOe yXyAlleHne TEXHONOrMYeCcknx CBOMCTB He obs3aTtenbHO 6yaeT conpoBoXAaTb-
CS YXYALIEHMEM M 3KONOMMYECKNX CBOMCTB MPOMbIBOYHOM XMAKOCTU. He nckntoye-
HO, YTO B pe3y/ibTaTe XMMUYECKUX peakuumn n OU3MKO-XMMUYECKUX MpPOoLLecCcoB
3KOSIOrMYecKkme CBOMCTBA UMPKYIUPYHOLLEN MPOMbIBOYHOM XWMAKOCTU yNydllaTcs
No CpaBHEHUIO C ncxoaHor. OAHAKO M3HaYabHO 3TO HE U3BECTHO.

B npouecce uupKynsumm n3 CKBaXMUHbl BbIXOAUT HEKOHAMUMOHHASA MPOMbI-
BOYHAs XMAKOCTb. [1ns BO3BpaLlEHUS NCXOAHOIMO KayecTBa ee KOHAMLMOHUPYIOT, B
TOM 4yucne, Nnepnoanyeckm nyTeMm xmmmyeckonm ob6paboTkn. Takmm o6pa3oM, MOXHO
BblA€NUTb TPU COCTOSIHUS MPOMbIBOYHOM >XWMAKOCTU: MCXOAHOE, ANs KOTOpOro
¢dopmanbHO HopMaTue MNAK yTBepXaeH, a Tak)Ke HEKOHAMLMOHHOE (Ha Bbixoae M3
CKBaXWHbI) N KOHANLUMOHHOE (nocne xuMobpaboTkn), Ansa KotopbiX HopMmaTue MAK
HEn3BECTEH.

Hopmatue MAK onpepensieTcs ans ogHOro MKCMpPOBAHHOINO 3HAYeHUS KOH-
LEeHTpaunm KoOMNoHeHToB MK, XOTS 3TO OANH M3 MHOXECTBa BO3MOXHbIX BapUaHTOB
ee peuenTtyp. B nNpoeKkTHOM M TEXHOMOrMYEeCKONn AOKYMeHTauuMm Ha CTPOMTENbCTBO
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CKBaXXMH NpPUBOASATCA MHTEpBasibl 3HAYEHUN KOHUEHTpaumm komnoHeHToB IMXK. Me-
pea MpuUroToBsieHMEM MPOMbIBOYHOM XWMAKOCTM Ha 6ypoBOW OCYLLECTBASAKT OTpa-
60TKYy ee peuenTypbl B nabopatopum M3 peareHTOB U MaTepuasioB, UMEKLWMXCS Ha
npeanpuatn. ONTUMmM3aumsa peuenTypbl NPOMbIBOYHOM XWMAKOCTU B nabopatopum
OCYLLECTBNSETCS N0 TEXHOIOMMYECKMM CBONCTBAM, KOTOpbIE, B OT/IMYME OT 3KOS0rMu-
YeCcKMX, MOXHO onepaTUBHO M3MepuTb. TakuM obpas3oM, 3agava BOCMPOU3BELAEHMUS
MXX B COOTBETCTBUM C peuenTypon, ykasaHHon B nepedHe MNAK, He cTtaBuTtcsa. lMo-
3TOMY COBMaAeHne peuenTypbl NPUroToBneHHomn 6yposon (MCXO4HOM) NPOMbIBOYHOW
XUAKOCTU N ee YyTBEPXAEHHOro aHanora — Aeno cnydas. KoHueHTpaumm nHrpeau-
eHToB K mnameHsa0TCa B WMPOKUX npegenax. CnegoBaTenbHO, CyLWeCcTBYyeT Bepo-
ATHOCTb TOr0, YTO 3KOSIOrMYeckme CBOMCTBa (paKTUYECKU MCMNOSIb3YEMOWN MPOMbIBOY-
HOM >XXWAKOCTU MOryT 6bITb Xy>XXe ee aHanora, ykasaHHoro B nepedde MNAK. OAnsa To-
ro, 4tobbl 3TO UCKIOUYNTBL, LenecoobpasHo 6bi10 B nepedHe MNAK npmMBecTn KOHUEH-
Tpaumn nHrpeagmeHToB BIMXK B BMae nHtepsana 3HavyeHun, a senndnHy MNAK ykasaTtb
AN CaMoMn XyAlwen B 3TOM OTHOLWEHUM peuenTypbl NPOMbIBOYHOM XUAKOCTU. Bnpo-
4yeM, M 3TO He caenaeT yTBepXAeHHbIn HopMaTuB MNAK peasibHbIM, TaK Kak COCTaB U
ceoncTBa MK B npouecce LMpKynauum N3MeHstoTCS.

Llenbio pa3paboTku pblbOX039MCTBEHHbIX HOPMATUMBOB CMeCeBbIX NpenapaToB
ABNSETCA SKCNepTHas OLEeHKa 3KO0JI0MMYeCcKoro pucka npuMeHeHus npenaparta, npo-
BeAeHMe SKOMOrnMyeckom u pblbOX035IMCTBEHHOM 3KCMNEepTU3bl, a TakXe NoAroToBKa
MaTepuanos AN npeabsBieHns UCKOB 3a yllepb, HaHeCeHHbIM BOAHbIM 6uopecyp-
cam. lNpun oueHke yuwepba BogHbIM BUMOpecypcam CONOCTaBAAT (PaKTUYECKY KOH-
LeHTpaumio BewecTB B BoAe C npeaenbHo gonyctuMon. CnegosatenbHoO, npoueaypa
paspabotkmn n yteepxaeHus MNAK ana MX nMmeet npakTMyeckyto LEHHOCTb TOIbKO
npu Haauunum METOAMK UX aHANIMTUYECKOro KOHTPOsiA B BoAe. MocKkonbKy, nonaaas
B BOAY, NMPOMbIBOYHANA XUAKOCTb NepecTaeT CyLlWweCcTBOBaTb, pacnajascb Ha OTAe b
Hble KOMMOHEHTbI, PacTBOPAIOLWMECH U OCaxadalowmecsa B BOAE, TO pedb MOXET UATU
O CO34aHWN MEeTOAMK aHaNUTUYEeCKOro KOoHTpossa He DK B uUenoM, a ee KOMMOHEH-
TOoB. OQHAKO W yTBEPXAEHHbIX B YCTAaHOBMEHHOM MNopsAaKe Takux metoauk. Cnepno-
BaTE/IbHO, HaMpsIMYK MCNonb30BaTb 3HayeHue MAK npOMbIBOYHOM XUAKOCTU Mpu
oueHke yuwepba BoAHbIM BuMopecypcaMm He NpeacTaBnsgeTcss BO3MOXHbIM. BennunHa
NAK NpOMbIBOYHOMN >XWAKOCTU XapaKTepusyeT ee MNOoTeHUMANIbHYK 3KOS0MMYHOCTb
Ha OCHOBe uccneaoBaHUs TONbKO OAHOWM M3 BO3MOXHbIX ee peuenTyp. HekoTopas
npakTuyeckas nosb3a oT 3TOro, 6e3ycnoBHo, ectb. Hanpumep, 3Hasa MNAK, Ha aTtane
NPOEKTUPOBAHNSA MOXHO BblbpaTb MPOMbIBOYHYIO XWUAKOCTb C MEHbLUMM MNOTEHLMU-
anbHbIM ywepboM BogHbIM buopecypcam. OgHAKO C y4eTOM ANUTENBbHOCTU U Tpyao-
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€MKOCTM npoueaypbl pa3paboTkm U YTBEPXAEHUS 3SKOSOro-pblbOX035IMCTBEHHbIX
HOPMaTMBOB, @ TaKXe HEeUCYUCIMMOro KOosMyecTBa CyllecTBylwmnx peuentyp MK
Takon MyTb BPsSA /I MOXHO Ha3BaTb pa3yMHbIM. Ha cTaaum npoekTUupoBaHWUs, BU-
AVMO, MOXHO OrpaHuMuYnUTbCA MPUMEHEHMeM NpUBNMXEeHHOro pacyeTHoro cnocoba
onpeaenennsa akonorndHoctn BIMXK mnnun, ecnn Heobxoanm 6onee TOYHLIN pe3ynbTarT,
— Mcnonb3oBaTb MeToa buotecTnpoBaHms. OgHAKO M pacdeTHbIM cnocob n buotec-
TUPOBaHWE HYXAAKTCS B agantaunm K ycnosusam éypeHus. C aTon Lenbo B auccep-
Taumm npmBeaeHbl pe3ynbTaTbl UCCIeA0BaHMM TEXHOMOMMYECKUX 0TX0A40B bypeHus.
O6bekTamMn uccnegoBaHum 6ol oTpaboTaHHas NMpoMbiBOYHAA XuakocTb (OMXK) um
6yposon wnam (BLU), nonyyeHHble npu 6ypeHunm ckBaxuHbl N2 T1-1 HOXHO-
MecuoBOro ra3oKoOHAEHCATHOro MecTopoxaeHus ToMmeHckon obnactu. Uccneposa-
HMSA NpPOBOAMNM MO O6LWenpuUHATLIM MeToAMKaM B Hay4HO-uccneaoBaTebCKOM MH-
CTUTYTe 3KOJ0MrMM 4YenoBeka M FMrneHbl okpyxawuwen cpeabl MMeHn A.H. CbicMHa
PoccMmnckon akageMnm MeanmuuMHCKUMX Hayk no4 pyKOBOACTBOM npodeccopa, A.M.H.
3.1. XongakoBown.

JKCNepuMeHTasibHO YCTaHOBIEHO, YTO uccnegosaHHasa OIMXK gengeTcsa MHO-
FOKOMMOHEHTHOW CMeCbto, 3arpsi3HEHHON XUMUYECKUMU d1eMEHTaMmn n HedTenpo-
AyKTaMn, 6ONbLUMHCTBO M3 KOTOPbIX MNpeBblwaeT rurneHmnyeckme MAK, ycTtaHoOB-
NeHHble Ana BoAbl BOAHbIX 06bekToB. Be3onacHoe pa3sBeaeHne OIMK no ee Bnus-
HWIO Ha OpraHosienTMYeCcKne CBOMCTBA BOAbl onpeaeneHo kak 1:111100, Ha caHu-
TapHbIN peXxXnuM BoaoeMoB - Ha yposBHe 1:25000. be3sonacHoe pa3seaeHue OMNXK no
ee BAUSAHUI0 Ha rmMapobumnoHTbl coctaBmno 1:4000, noaToMy oTBeAeHME TaKoW ee B
BOAHble 06BbeKTbl AOMYCTUMO TONbLKO nocne obe3BpexuBaHua wunu pasbasneHus.
Mpu 3TOM cnefyeT oCyWeCcTBAATb KOHTPOJIb NO NMPUOPUTETHOMY NoKasaTesto Bpea-
HOCTU — OpraHonenTu4yeckoMy, C KpaTHOCTbIO pa3ssefeHus 4mctom sogom 1:111
100, a KOHTpO/b 3PPEKTUBHOCTU OUYUCTKM — MO CBMHLY.

Ha ocHOBaHWWM pe3ynbTaTOB KOMMAEKCHbIX CaHUTApPHO-TUrMEeHNYeCKUX 3IKC-
nepuMeHTasbHbIX MUCCNefOBaHUM MO OUeHKe CTeneHW TOKCUMYHOCTM (OMacHOCTKn)
bW n3 ckBaxuHbl N° [1-1 ycTaHOB/IEHO, 4YTO ero crneayer OTHeCTU K 3 Kjaccy
onacHoctu. B npeacraBnseT 3HaUYNTENbHYO ONACHOCTb, 06/1agaeT TOKCUYECKUMHU
CBOMCTBAMW U MOXET OTpuuUaTeNbHO BO34ENCTBOBATb Ha 3KOJIOrO-rMrmeHnYyeckoe
COCTOSIHME MOYBbI M OKPYXatoLylo cpeay B LESIOM M OKa3blBaTb BAMSHME HA 340-
pOBbe 4YesioBeka.

YcTaHoBMEHO, 4YTO nNpu buoTecTMpoBaHuUM C npeaBapuTenbHbIM pa3baBneHu-
€M TexXHOSI0OrM4yecknx oTxoaoB bypeHus BOAOM HeobXO0AMMO Y4UTbIBaTb TOKCUY-
HOCTb He TO/IbKO MOJIYYEeHHOM AUCNEPCUOHHOW cpeabl, HO U AUCNepCHON da3bl.
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K TeXHONOrmyecknMm oTxoaaM GypeHus B HacTosllee BpeMss OTHOCAT 6ypo-
BOW WnaM, 6ypoBble CTOYHblE BOAbl M OTpPAbOTaHHble MPOMbIBOUHbIE XXWUAKOCTU.
ABTOPOM YCTaQHOB/IEHO W TEOPETMUYECKM 060CHOBAHO, UTO MpU OLEHKE 3KOoJoruye-
ckoi 6e3onacHocT BTC HeEO6X0ANMMO YyUUTbIBATb OTXO/bl HE TOJIbKO MPOMbIBOYHOM,
HO U APYrMX TEXHOMOMMUYECKUX XKUIAKOCTEN.

B pe3synbTaTe NpuUBEAEHHbIX UCCNeA0BaHUI YCTAHOBIEHO, YTO €AUHOro /0-
KyMeHTa, (DMKCUPYIOLLEr0o 3KOSIOMMUYHOCTb BELLECTB U MaTepuanoB, UCMOJb3yeMbIX
B 6ypeHMM, B HaCToslLlee BpeMs HeT. B CBA3M 3TMM B MPOMbICIOBOM MpPaKTUKE
MMEIT XOXJAEHWEe AOKYMEHTbl JIOKanbHOro HasHauveHus (KapTa ToKcukosoruye-
CKUX XapaKTepUCTUK, TOKCUKONOrMYeCcKMii nacnopT u T.n.). OCHOBHOWM HeaoCTaToK
TaKUX AOKYMEHTOB - HEBO3MOXHOCTb CKBO3HOro (NMpeanpusaTne - oTpacib - deae-
panbHble OpraHbl KOHTPONA M HaA30pa) U KOMMNIEKCHOro (oueHKa BO3AeNCTBUA Ha
OKpY>KaloLLylo cpeny, 3KOJIOFMUYECKME KOHTPO/b, CepTUdMKaLMs, CTpaxoBaHUE,
ayamT u T.4.) UX WUCMNONb30BaHWA. B cBA3M C 3TUM B AuccepTauum paspaboTaH
DKOJIOFMUYECKUIA MacrnopT MPOMbIBOYHOM XUAKOCTM U TEXHOJIOMMUYECKUX OTXO0A0B
6ypeHunsa, KOTOpblii NO3BOMIUT peLlaTh BECb KOMMIEKC BOMPOCOB, CBA3AHHbLIX C UC-
No/SIb30BAHMEM BELLECTB U MaTepuanoB B 6ypeHMn, B YACTHOCTU: YCTAaHOBUTb eaun-
HbI, 06a3aTeNbHbI NOPSAAOK OLIEHKM 3KOIOMMYHOCTU BELLECTB U MaTepuanos, UC-
No/Ib3yEMbIX B BYPEHUM, U 3a CUYET 3TOro MOBbLICUTb 3KONOrMYECKY0 6€30MacHOCTb
CTPOUTENBLCTBA CKBAXWH; Y/y4YlUTb KOHTPOJIb 3@ UCMO/Ib30BaHNEM BELLECTB U Ma-
TepuanoB B 6ypeHuM nyTeM (pUKCUPOBaAHUSA UX SKONOTMYECKUX XaPaKTEPUCTUK W
METOA0B KOHTPO/IA MOKasaTesiell 3KOMOrMYHOCTU B 3KOMOMMYECKOM nacnopTe; no-
BbICUTb JOCTOBEPHOCTb OLIEHKM BO3AENCTBUSA Ha OKPYXaloLLY Cpeay U 06bekTus-
HOCTb 3KOJIOTMYECKOM 3KCMEPTU3bl MPOEKTHbIX PELIEHUIA 3a CUYET UCMOJIb30BaHUSA
€AUHOro MNoAxoZla K OLIEHKE 3KOJIONMYHOCTM BELLECTB M MaTepuanos, MUCMoJb3ye-
MbIX B 6YpE€HMM, Ha 3Tanax NPOEKTUPOBAHMUS, COrTaCoOBaHUS U SKCMEPTU3bI NMpoeK-
TOB; OCYLIECTBUTb MPAKTMUYECKYID peannsauuio 3KOJIOMMYECKOM cepTuduKaumnm
XUMpEeareHToB A/ 6ypOBbIX TEXHONOMMYECKUX XXNAKOCTEN.

B aucceptaumn noapobHO NpoaHanu3MpoBaHa MpaKTUKa WCMO/b30BaHUA
PbI60OX03ACTBEHHbBIX HOPMATUBOB B 6ypeHuu. [okKas3aHo, YTO OCHOBY MpUPOAO-
OXPaHHbIX MEPOMPUATUIN B HACTOSLLEE BPEMSA COCTABNSET KOHTPO/SIb COBMOAEHUS
HopM MAK. KoNnMuyecTBo HOBbIX TOKCMKAHTOB, UCMNOJIb3yEMbIX B 6ypOBOI NpaKTUKE,
YBEIMUYNBAETCA M AENCTBME UX CMECEIN Ha XXMBble OpraHu3Mbl TPYAHO NpeacKasye-
Mo. BBuAy TOro, UTo B NpPUEM/IEMbIE CPOKN HEBO3MOXHO OMpEeAennUTb aHanuTuye-
CKMMM METOAaMW COAEpPXAHMUE BCEX MPEACTABAOWMX ONACHOCTb ANSA YenoBeka U
XUBOTHbIX npumecei, a NAK ycTaHoBNeHbl A1 HEGOMbLLOW YacTu 3arpsasHUTENen,
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oLeHKa TEXHOreHHOro 3arpsi3HeHust BOAOEMOB, OCHOBAHHAs Ha rMAPOXMMUYECKNX
nokasaTenax, He MOXeT CYMTaTbCs AOCTAaTOYHOW. [NaBHbIM HEAOCTaTOK rMApPOXM-
MUYEeCKMX MeToaoB B TOM, 4To MNAK camm no cebe He roBopsAT O CTENEHU TOKCUY-
HOCTM BOAbl ANSA XMUBbIX OPraHM3MoB. TOKCMYHOCTb - XapakKTepuctuka buonormye-
cKasi, U He MOXeT 6biTb onpeaeneHa 6e3 6umonornyeckoro obvekta. bnonornye-
CKMe MeToAbl Aal0T MHTerpasbHyl OLEHKY Bpeaa, Bbl3biIBAEMOr0 CyMMapHbIM Ael-
CTBMEM BCEX TOKCMKAHTOB C YYE€TOM WX CMHEpPrn3aMa M aHTaroHmama. YTtobbl Bbi-
ABUTb peaKuMI0 Ha CyMMapHoe coAep)XaHne TOKCMYECKMX KOMMOHEHTOB B BOAHOM
cpene CroXHbIX 6MONOrnMYecknx CUCTEM, B 3KOTOKCUMKONOMMYECKNX IKCNEPUMEHTaX
nx moaenupytot 6onee npoctbiMun (buotectnposaHue). Nosatomy Hambonee nep-
CNEeKTUBHbIM A8 OUEHKM 3KOJSIOrMYHOCTM HETOBApPHbIX BELLECTB NpeacTaBnsieTcs
Ncnonb3oBaHMe MeToda 6MONOrMYEeCcKOro TeCTMPOBaHMSI.

B HacTosiwee BpeMsa MeToaMK BMOTECTMPOBaHMS, yYUTbIBAOWMX crieumndunky
obpawieHuns BelwwecTB B 6ypeHnun, HeT. [103TOMYy NpeanoXxeHo:

e obocHOBaTb onpeensieMble nyteM 6MOTECTUpOBAHMSA MOKasaTenu 3KO0-
MMYHOCTN BELWECTB C Le/bl0 yYeTa He TO/IbKO TOKCMYECKOM, HO U APYrMX COCTaB-
NSAWKNX TEXHOMEHHOro BO3AENCTBUSA BELLECTB Ha OKpYXXatoLwyo cpeay;

e pa3paboTaTb WKany OUEHKW YPOBHS TEXHOrEHHOro BO34ENCTBUS Ha 06b-
€KTbl OKpYyXalLen cpeabl Mo nokasatensaMm bmotectupoBaHus (kenaTenbHO Andgd-
bepeHuMpoBaHHYO N0 permoHam, 4Tobbl yyecTb BCe MHOroobpasme mn cneumduky
NpMpPOAHbIX PaKTOpOB);

e paspaboTaTb METOAUKY onpeaeneHns nokasaTenen 3KoAorm4yHoctu b6ypo-
BbIX TEXHONOMMYECKNX XKNAKOCTEN N TEXHONOMMYECKNX 0TX0A0B BypeHus.

OTO NO3BOMIMT OCYLLECTBIATb aHanM3 PaKTUYeCKOM 3KO0rM4YeCcKOm ornacHo-
CTK BewecTs. pu 3TOM npoueaypa aHanmMsa 3KONOrMYECKOro pucka HeToBapHbIX
BewecTB 6yaeT OCHOBaHa Ha COMNOCTaB/IEHUN U3MEPEHHOro rnokasartens 6uortecTu-
pOBaHMS M COMNOCTaBJ/IEHUS €ro CO LWKaslo YPOBHS TEXHOMEHHOro BO3AEMUCTBUSA.
TakmMm o06pa3oM, BMEeCTO YTBEpXAaeMblX B HacTosiee BpeMs 3KOJ0ro-
pbl60X035NCTBEHHbIX HOPMATMBOB AN BCEX MCMNOJIb3yEMbIX HETOBApHbIX BELWECTB
HeobxoaAnMO yTBEPAUTb METOAMKY OMOTECTMPOBAHMSA N KPUTEPUM YPOBHS TEXHO-
reHHOro BO34EeNCTBMSA Ha OKpYXaloLylo cpeay.
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OCHOBHBbIE BbiBO/1bl U PEKOMEHAALIN

1. BbinonHeHbl aHanun3 n caenaHo obobuweHmne coctoaHua npobnembl obecne-
YEeHUS pe3ysbTaTUBHOCTM N 3(PEHEKTUBHOCTU BypeHns CKBaXXMH. YCTaHOB/IEHO, 4TO
nepexo Ha pbIHOYHbIE OTHOWEHNA B Poccmu npueen K peopraHumsauum nNpousBoa-
CTBEHHOW AeAaTeNlbHOCTM B BypeHun nyTeM BblaeneHns U3 HedTerasoBbiX KOMMNAHUN
6ypoBbiX npeanpuaTMin n obpasoBaHMsa pblHKa 6ypoBbiX noapsadmMkos. OaHako
Teopus 1 npakTuka bypeHmnsa okasasncb He COBCEM MOArOTOB/IEHHLIMU K TaKUM U3-
MeHeHusaM. Ocoboe oTcTaBaHume nposiBnsgeTca B obnactu mertogosnornm obecneve-
HUSA pe3ynbTaTUBHOCTU U 3(PPEKTUBHOCTU BYpPEHNS CKBAXKUH.

2. B pe3ynbTaTe TeoOpeTUYeCKMX M 3KCMepuMeHTaNbHbIX UCCeA0BaHMN pas-
paboTaHa MeToA0n0rMs MOBbIWEHNA pe3yNbTaTUBHOCTU U 3PPEeKTUBHOCTU BypeHuns
CKBa>XWH, OCHOBaHHas Ha MCMNOJb30BaHMKN B KavecTBe obbekTa ynpasseHus 6ypoBow
TexHonormndyeckon cucrtembl (BTC). BBegeHo onpeaenenHme BTC Kak COBOKYMHOCTMU-
(PYHKUMOHANbHO B3aMMOCBSA3aHHbIX CPeACTB TEXHOOMMYECKOro OCHAaLWEeHWUs, npea-
MEeTOB NMPOU3BOACTBA U UCMONHUTENEN A1 BbINOSIHEHUSA B pernaMeHTUPOBaHHbIX yC-
NOBUSIX MPOU3BOACTBA TEXHOIOMMYECKMX MPOLIECCOB U onepauuin no bypeHuto ckea-
XXWHbI. PaspaboTaHa CTpyKTypHO-dYHKUMOHanbHaa mogens BTC.

3. Hay4yHO 060CHOBaHbl NPUHLMMbI OLEHKN pe3ysibTaTUBHOCTU U 3 PeKTUB-
HOCTN BypeHUs CKBa>XWH, 0COBEHHOCTbIO KOTOPbIX SABASAETCS BblAe/leHMe B KayecT-
Be 06bEeKTOB OLEHKM TEXHOIOrMYECKMX npoueccos 6ypeHns n 3aKOHYEHHOW CTpoun-
TeNbCTBOM CKBaXWHbI. DTO MNO3BOJSISET aBTOPU30BaTb OTBETCTBEHHOCTb Y4YaCTHUKOB
bypeHna CKBaXkuHbl 3@ pe3ysibTaTbl AesATeNbHOCTM U obecneynTb nocnenoBaTesib-
HOe yCTpaHeHue HecooTBeTCTBUN. KpoMme TOoro, 3HaHMe nepcoHanoM, NpUHMMaloLWnM
yyactne B 6ypeHun CKBa>KnHbl, pe3ysbTaToOB CBOEN AEATE/IbHOCTU BbICTYNAET WUHCT-
pyMeHTOM 06paTHOM CBA3WN A8 KOPPEKTUPOBKN CBOMX MPOdeCcCUOHaNbHbIX 3HAHWUN,
YMEHWI 1 HaBbIKOB, @ B UTOre CnocobCTBYeT MOBbIWEHUIO pe3y/ibTaTUBHOCTU U 3d-
dekTnBHOCTM BypeHus.

4. MNpennoxXeHo UCMob30BaTb KOMYECTBEHHbIE NoKasaTenn dyHKUMOHanNb-
HOCTW, HaAEXHOCTMN, 6e30NacHOCTU U PecypCOEMKOCTU CKBAXXWH C Liesibio MOBbiLle-
HUSA 3P PEKTUBHOCTU FOCYyAAPCTBEHHOIO perynmpoBaHumsa 6e3o0nacHOCTM Heaponob-
30BaHMSA M pauMoHanbHOro UCNosb30BaHUS Heap B npoueaypax OueHKM COOTBETCT-
BUs. MakeT paboyero npoekTa Ha CTPOUTENBbCTBO CKBaXWHbl NpeanoXXeHo A0Mnos-
HUTb pasjenamMmn «3aKkaHuYnmBaHMe CKBaXXWHbI», «AHaNM3 1 oueHKa TeEXHONOrMYecKoro
pucka» n «OueHka cooTBeTCTBUA». Ha ocHoBe pasaena «OueHKa COOTBETCTBUSA» Kak
NpUNOXeHWe K A0OroBopy noapsaa Ha CTPOUTENbCTBO CKBaXXMHbI, @ Npu Heobxoanmo-
CTM 1 K cybnoapsaHbIM A0roBopaM, pekoMeHAoBaHO pa3spabaTbiBaTb «PernameHT
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OLIeHKM COOTBETCTBUSA npouecca 6ypeHns CKBaXKMHbI» U «PernameHT OueHKWN COOTBET-
CTBMSI 3aKOHYEHHOW CTPOUTENLCTBOM CKBaXMWHbI» B 0bbeMe, He0obxoaAMMOM U AoCTa-
TOYHOM A5 NPaKTUYECKOMN peanu3aumm OLEeHKU COOTBETCTBUSA 6e3 obpalueHus K apy-
MMM OOKYMeHTaM. «PerniameHT OUEeHKW COOTBETCTBMS npouecca 6ypeHus CKBaXKMHbI»
ABMSETCS OCHOBHbIM AOKYMEHTOM Ansi 6ypoBOro cynepBam3nHra, a «PernameHT oueH-
KN COOTBETCTBUSA 3aKOHYEHHOM CTPOUTENBbCTBOM CKBAXWHbI» — A1 MPUEMKN CKBaXu-
Hbl 3aKa34YMKOM.

5. PazpaboTtaHbl [ocypapcTBeHHble TpeboBaHMA K MUHUMYMY cOAepXXaHus w
YPOBHIO TpeboBaHUI K crneumanmcrtam no AonoaHUTeNbHoOM npodeccuoHanbHom 06-
pa3oBaTesibHOM nNporpamMe Ass noayyYeHus AONOSHUTENbHOW KBanudukauum «Cne-
LMANINCT TEXHOIOMMYECKOr0 KOHTPOSIS M Haa30pa Mpu CTPOUTENbCTBE CKBaXUH (6y-
poBON cynepsansep)» (perncrpaumoHHbii HoMep MwuHob6pHaykm poccum [TIMAK
40/03 ot 10 Masa 2006 r.), a Takxe y4dyebHoe MU MeTOoaAMYecKoe obecnevyeHme npo-
deccnoHanbHOM NOArOTOBKM 6YPOBbIX CynepBan3epos.

6. Pa3paboTaHa MeTOAMKA OLEHKW pa3ynpoyHstowen cnocobHocTn 6ypoBbiX
TexHonormyeckmx xumakocten (BTX), koTopas, B OTAMYME OT U3BECTHbIX, NO3BO/ISA-
€T y4yeCTb pa3feflbHO BJINSIHME CKOPOCTM MPOMNUTKM U HabyXxaHUsa ANCNEepCUOHHOMN
cpeabl BTXK Ha npouecc pasynpoyHEHUS TNUHUCTbIX NOPOA B CTEHKE CKBaXWHbI.
Ncnonb3oBaHMe 3TUX NokasaTesiern No3BOSISET MNOBbICUTb Pe3yNbTaTUBHOCTb U -
(EKTUBHOCTb TEXHOIOMMYECKUX PELUEHUI MO COXPaHeHMo AedopMauMOHHOWN YyC-
TOMYMBOCTU CTBOJSIA CKBa>XUHBbI.

7. DKCNepuMeHTasibHO YCTaHOB/IEHO N TeopeTuyeckn o60CHOBAHO, YTO B YC-
NOBUSIX OTCYTCTBUA AOCTOBEpPHOM MHMOpMauMm O CBOMCTBAX MIMHUCTbIX NOpos B
CTEHKE CKBaXWHbl CYLECTBEHHO MOBbICUTb Pe3y/ibTaTUBHOCTb MHIMOMPOBaAHUSA UX
pasynpoYHeHUss MOXXHO NyTeM BBEeAEHUS B MPOMbIBOYHYHO XNAKOCTb MUKPOMOANAO0-
6aBok, npeacTaBasoWmMx cobon cMeCb UHIMOBUTOPOB pa3ynpPOYHEHUS PasINYHON
npupoabl. HoOBM3Ha co34aHHbIX peuenTyp peareHToB n BTXX noareepxaeHa 26 aB-
TOPCKUMN CBMAETENbCTBAMU M NATEHTAMM Ha U3obpeTeHus.

8. MNpun oueHke skonornyeckon 6esonacHoctn BTC npensioxXeHo y4uTbiBaTb
06BbEeMbl OTXOAOB HE TOJbKO MPOMbIBOYHOM, HO U APYTUX TEXHOOMMYECKUX XUAKO-
CTel, a OUEeHKY 3KOSIONMYHOCTU BeLLeCTB OCYLLEeCTBAATb C Yy4EeTOM U3MEHEeHUs UX CO-
CTaBa M CBOMCTB B Npouecce UMpKynaunm yepes ckBaxmHy. C Lenblo OUeHKM 3KO0-
MYHOCTN BeLecTB MeToAoM BMOoorMyeckoro TeCTMpoBaHUSA BMECTO YTBeEpPXAAaeMbIX
B HacToslee BpeMs 3KON0ro-pbl60OX039MCTBEHHbIX HOPMAaTUBOB MpPeasIOKEeHO pas-
paboTaTb MeTOoAMKY OBMOTECTUPOBaAHMSA N KPUTEPUU YPOBHSA TEXHOMEHHOro BO34en-
CTBUS HA OKPY>KaKLWYHO cpeay.
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OCHOBHble ony6/siMKoBaHHbIe pa6oTbl NO TeMe aUccepTaLuum

OcCHOBHOE coaep)aHune AnccepTaunoHHoM paboTbl nanoxeHo B 131 nybnu-

Kauum, B TOM ymucne B 3 MOHorpadusax, 9 yuyebHbix nocobusx, 74 crtaTtbsax, 19 Tesn-
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