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METO/1bl 1 CPEJICTBA TOBBIIIEHUA KAYECTBA THOOPMALIUHU ITPHA
IMPUHATHUU PEHIEHUU B YITPABJIEHUU TPOLHECCOM BYPEHUSA CKBAKUH

Hoxnao noceswen npobneme nogvluleHuss kKavecmsa unGopmayuy, noaiyuaemou 6 npoyecce OYpeHus.
Kauecmeso npunumaemvix 6 npoyecce OypeHus peuteHuti cyujecmeeHHbiM 00pazom 3aeucum om Kaiecmea
ungopmayuu. B ceazu ¢ smum paccmampugaromesi memoost 06pabomky OAHHbIX U AHATU3A UHDOPMAYUL,
noKasana yenecooopasHocmes NPUMEHEHUs PA3IUYHBIX Memo008, U36eCIHbIX U3 MAMeMamuyecKkoll
CMamucmuky U meopuu Heuemkux Muodxcecms. Ilokazanvl nymu npumeHeHus KOMNIEKCHOU 2e0n020-
2eopuzuyeckoll U 2e01020-MeXHONOSUYECKOU  UHpoOpMayuu npu  pewenuu 3a0ay  Kiaccuguxayuu
2e0N102UYeCKUX paspe3o8, 6blOOPA HAULYYWMUX MUNOE OO0NOM U PEHCUMHBIX NaApamempos, OYeHKU U
NPOCHO3UPOBANUS UHMEPBATIO8 OCIONCHEHU U NPUHAMUS PeuleHull npu OYpeHul CKE8ANCUH 8 OMMeYeHHbIX
VCNIOBUSX.

Knioueswie cnosa: xomnnexcnas unghopmayus, 2eonocuteckull paspes, nopood, 00J0MO, OCIOICHEHUS,
Knaccuguxayus, npunsamue peuwenul, HeonpeoeieHHoCb.

Beenenne. Ilopbimenue 3¢ (EeKTUBHOCTH W KauecTBa NMPOBOJKU CKBKWH B 3HAYMTEIBHOM
CTENEHM 3aBUCUT OT YJy4lIEHHs KauyecTBa mosiydaeMoil uHpopmanuu. [Ipm »TOM KadecTBO
KOMIUIEKCHOH  IeoIoro-reopu3nyeckol M TEXHOJOTHMYECKOM HH(opMamuu BO  MHOTOM
onpezensercs KauecTBOM HHGopManuu, IoiydaeMoil npu OypeHun ckBaxuH. OjHaKo, Kak
MOKa3bIBaeT aHAIM3, KAYeCTBO MOTy4aeMol Mpu OypeHHu MHPOpPMALMU HE BCErja COOTBETCTBYET
TpeOOBaHUSAM IPOEKTUPOBAHUS, YTO B CBOIO OYepeAb 3aTPYAHSIET MPOILECC MPUHATUS PElICHUH.
Huzkoe kayecTBO mosiydaeMoil MH(GOpMAIUK SBISETCS OJHOW M3 NPUYMH MPHHITUS OIIMOOYHBIX
pELIeHUH, YTO B CBOK) OYEPENb NMPUBOJUT K BO3ZHMKHOBEHHUIO OCJIOKHEHHW, aBapui, U B IIEJIOM,
CHIDKEHHIO TEXHUKO-IKOHOMHUECKUX TOKazaTesel OypeHus: ckBaxuH. OTMEUEHHOE, a TaKXKe OIbIT
OypeHMs] CKBaOXMH W MHOTOYMCIICHHBIE HCCIIEIOBAaHUS CBUICTEIBLCTBYIOT O HEOOXOAMMOCTH
NPOBE/ICHUS MCCIEOBAHMIN MO TOBBIIMIEHUIO KauecTBa MojyyaeMoil nmpu OypeHuu uHopManuy,
JUIsl 4ero TpeOyeTcsi MpUMEHEHHE COOTBETCTBYIOIMX METOJO0B OOpaOOTKM JaHHBIX M aHaIu3a
uHpOpMaLIUH.

Hcxons w3 3TOro, HACTOSAMIMM JOKJIAX MOCBSIIEH aHalIW3y IojydyaeMoll mnpu OypeHuu
uH(pOpMaIIKH, OIICHKE €€ KaueCTBa, MMyTsM IMPUMEHEHHS pa3IMyHbIX METO/I0OB MOBBIIIEHUS KaueCcTBa
uH(pOpMallMU IPY MPUHITUU PELIEHUI Ha pa3IMyYHbIX dTarnax OypeHus.

Poap xoMIUIEKCHOM HMH(OpPMANMU NPH pelIeHHM 32124 NOBbIMIEHUHA d(PPEeKTHBHOCTH
npomecca OypeHUsI CKBa)KMH. 3a IIOCIEIHUE TOJbl HAKONWIOCH OOJbIIOE KOJIMYECTBO
MCCJIEIOBAHMM, MTOCBSIIEHHBIX MIPOLECCY B3aUMOJEHCTBUS IIOPOIOPa3pYyIIAOLIET0 HHCTPYMEHTA C
HOPOJOH, B KOTOPBIX MPEATIOKEHBI METOJbl U CPEICTBA Ul ONpeAeiaeHHs (PU3MKO-MEXaHMUECKUX
CBOWCTB M aOpa3sMBHOCTH TOpHBIX MOpoA. Cpeau HUX — HKCHEPUMEHTAIbHBIE HCCIEIOBAHMUA,
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UCCIIEIOBaHMsI Ha OCHOBE aHAJIM3a I'e0JIoro-reo(pu3nyeckoi HHPOpMaLy, a TAKKE OCHOBAHHBIE Ha
MeToAax Kiaccupukanuu. Psyn paboT MOCBSMIEH H3YYEHUIO MEXaHW3Ma pa3pyLICHHs TOPHBIX
HOPOJ, BIMSHUSA Pa3INYHBIX (PaKTOpOB Ha 3(PPEKTUBHOCTH Pa3pyLICHUs TOPHBIX MOPOJ, PH ITOM
JIeJAJIACh  TIONBITKM ~ MAaT€MaTH4eCKOro  ONHUCAaHHUS M MCCIENOBaHUSA  COOTBETCTBYIOLIUX
3aKOHOMEPHOCTEH.

B pesynbrare npeuiokeHbl METOBI, IO3BOJIAIONIME OLEHUBATH CBOMCTBA NOPHBIX IOPOJ Kak
[0 KepHaMm, LUIaMy, ¢ IOMOLIbI PE3yJIbTaTOB I'eO(U3NYECKUX HCCIIECAOBAHUM CKBaXHH, TaK U
JAHHBIM TEO0JIOTO-TEXHOJOTHYECKUX HCCIe0BaHUi B mpouecce Oypenus. IIpu 3ToM OCHOBY
COCTaBISIIOT  KOPPEJSILIMOHHBIE  3aBUCUMOCTH  MEXJIY OLEHHMBAEMBIMM  XapaKTEPUCTUKAMU
reosyioruyeckoro paspesa [1, 2, 3, 4, 5].

B cnydae Hamuuus npeaBapUTENbHOM MH(OpMaIUM O pa3pe3e MECTOPOXKICHHs pe3yibTaThl
BBIMIOJTHEHHBIX PabOT CIYKWIM OCHOBOM NpPU HCCIEIOBAHUM XapaKTEPUCTHK padOThl J0JI0Ta,
KOTOPbIE MO3BOJISUIM CTPOUTh MaTeMaTHUECKUeE (I€TEpPMUHUPOBAHHbIE, CTATUCTUYECKHE) MOJIEINH, B
TOM WJIM MHOM CTENEHW SBISIOLIMECS OJHOTMIIHBIMH. OTH MOJEIU BIIOCIEICTBUHU CIYXHIN
6a3oBbIMM [6, 7] W pa3BUBAIMCh IyTEM IIOCJIEAOBAaTEILHOIO BBEJCHHMS B HHUX pPAa3IMUYHbIX
HEY4TEeHHBIX (pakTopoB. OHAKO B KaXJIOM KOHKPETHOM Cily4yae INPaKTUYECKOEe HCIOIb30BaHUE MX
OBLJIO 3aTPyJIHEHO BCIEACTBUE HEOAHOPOJHOCTHU I'€0I0rHuecKoro paspesa. [loaToMy B ganpHeHIIMx
MCCJIEOBAHMSIX aBTOPBI MIPEJIAraal PACWICHEHNE FE€0JOrMYECKUX pa3pe3oB Ha MayKu OJAMHAKOBON
OypumocTH, JUIsI 4Yero B KaXJOM KOHKPETHOM CIy4yae MCIOJIb30BAINCh  PA3JIUYHBIE
KJ1acCU(UKALUOHHBIE METO/IBI.

B nenom, aHanu3 BBINOJIHEHHBIX PA0OT MOKA3bIBAE€T, YTO JOOUTHCA MOBBILIEHHS YPOBHS
IIPUHUMAEMBIX PELIECHUI B HACTOSILEE BPEMs MOKHO IPU MCIOJIb30BaHUM KOMILJIEKCHOW I'€0JI0ro-
reou3sn4eckol M TEXHOJOIMUecKOl HMH(OpMalMM, KOTOpas COCTABISET OCHOBY MPUHUMAEMBbIX
TEXHOJIOTHYECKUX perteHnit. Takoro xapakrepa nHpoOpMaIyst MOXeT ObITh MMOJIydyeHa pa3IudYHbIMU
nytaMu. JlJig monydeHuss M MCIONb30BaHMs TakoW MHQOpManuu Hapsiay € 3THM HE0O0XOAMMO
UCIOJIb30BaTh COBPEMEHHBIE METO/bl OOpabOTKM NaHHBIX M aHanmu3a uHGopmauuu. [Ipu sTom
OYEHb BAXKHO YYECTb YCJIOBMs, IpPU KOTOPBIX IMPOTEKAeT IMpolecc OypeHHs, a HMMEHHO:
HEOJJHOPOAHOCTb, HEUYETKOCTh W CIIydalHbIH XapakTep (akTopoB, Ui YEro HaJAEKHOH OCHOBOMU
MOTYT TOCIYXHUTh METOJbl TEOPUM YIPABIECHUS M MPUHATUS PEIICHUN MpPH HEIOCTaTOYHON
uHpOpMalLlMU, KOTOpble B TOCIEJHEEe BpeMs MOJIYYMIM IIUPOKOe pa3BuTHe. boibiioe 3HaueHue
UMEIOT TaKXKe U METOJIbl U3yUEHHS I'€0JIOTUYECKUX pa3pe30B B Ipoliecce OypeHusl.

[lonyunBine B MOCIEAHUE TOAbl B MHPOBOM IPAKTHKE WIMPOKOE NPUMEHEHHE TI€0JI0ro-
TEXHOJIOTHYECKHE UCCIIEeI0OBAaHUS B IIpoliecce OypeHus MO3BOJISIIOT PELIUTh LEIbIN psijl 3a/1a4, KOoraa
uHpopManus o0 paszpese Oypsiieicss CKBaXMHBI OTCYTCTBYET HJIM K€ MMEETCS B OrpaHHYCHHOM
ooweme. [Ipumenenue peszynbratoB I'TU B komminekce ['MIC no3BonsieT riy0ke M3yduTh pa3pe3 u
TEM CaMbIM IIOBBICUTh KAYECTBO IIPUHUMAEMBIX PELICHUM.

OneHka W HCCIEAOBAHME B3aUMOCBS3EM MEXAY IOKA3aTENSIMU JIUTOJIOTO-€MKOCTHBIX U
MEXAHUUYECKUX CBOMCTB ropHbIX mnopon mno kommiekcy I'MC u I'TU. [lpuHsATHE ONTHMAaIbHBIX
pemieHuit npu OypeHUH CKBa)XUH TpeOyeT aHaiu3a OOBEKTHUBHO CYLIECTBYIOIIMX, BBISIBJICHHBIX B
pesyibTaTe UCCIEIOBAaHMM B  mporecce OypeHUS KadeCTBEHHBIX M KOJMYECTBEHHBIX
B3aMMOOTHOUICHUN Pa3IMYHBIX I€0JIOr0-TEXHOJOTHYEeCKHX (DaKTOPOB, BIMSAIOIIMX Ha TOKa3aTesu
TOr0  NPOLECCa, M3bICKAHUS M  BBIABICHMS  B3aUMOCBS3€H MEXKIY TI€OJIOTMUECKHMH,
reopU3sN4ecKUMH, MEXaHWYECKUMHU U TEXHOJOTHYECKUMHU XapaKTepUCTUKaMu paspesa. Takue
3aKOHOMEPHOCTH TMO3BOJISIOT emle IIy0XKe HW3Y4YUTh TEOJIOTHYECKUH paspes3, OIECHUTh Te
TeOJIOTHYECKUE XAPAaKTEPUCTHKH, KOTOPBIE PaHEE HE OLCHUBAINCH, a4 TAKXKE IOBBICUTH TOYHOCTH
paHee OLIEHMBACMBIX XapaKTEPUCTHK M TEM CaMbIM OOECIEYHTHh pa3pabOTKy CHUCTEMBI pacueToB
XapaKTEPUCTHK re0J0rHYecKoro paspesa [1, 2].

Ananu3 ompiTa OypeHHs B pa3iIMYHBIX YCIOBHUSX IOKA3bIBACT, UTO JKEIAEMOTO pe3ysbTaTa
MOXHO  JOOMTBCA TIpU  y4deTe B3aUMOCBS3€H  MEXIy  pa3IMYHBIMH  TEXHMUYECKHMH,
TEXHOJOTMYECKMMH U TE€OJOTMYECKMMM XapaKTEpUCTHUKAMH, OKa3bIBAIOLIMMHU BIUSHUE Ha
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nokasarenu OypeHus ckBaxuH. Kpome Toro, Heo0X0AMMO, Ha HaIll B3IJISAJl, TAKXKE UCIOIb30BAHUE
YPOBHSL pa3BUTHsS B IOCIEAHEE BPEMs PA3IMUHBIX MATEMATUYECKUX METOJI0OB U IPOrPaMMHOIO
obecrieyeHus NMpH KiIacCUPUKALMU OOBEKTOB, IMOCTPOCHUHM MOJENeH, MO3BOJIAIONIMX TPUHUMATh
TEXHOJIOTUYECKUE  pEIICHUs, 3aTpyJHEHHbIE HAIM4YMEeM HeompeneneHHocTH.  [IpoGiiembl
COBEPILECHCTBOBAHUS METOAOB MPHHATUS pelIeHUH Npu OypeHUH CKBAKUH C  Y4ETOM
HEOIpeAENEHHOCTH YCIIOBUM B HACTOSIIEE BPEMsl CTOSIT HA MOBECTKE JHS KaK OJHU M3 HaubOosee
BOXHBIX M akTyalbHbIX. [Ipu 3TOM >(PQPEKTUBHOCTb TEXHUKO-TEXHOJIOTMYECKUX pPELICHUH
OTIpeNeNsIeTCsl CTENEHbI0 MX HAayYHOH OOOCHOBAaHHOCTH, a TaK)K€ JOCTOBEPHOCTHIO HCXOIHBIX
JAHHBIX, I 4Yero HeOoOXOIUMbI MPABUIIbHBIE BBIOOp U NMPUMEHEHHE COOTBETCTBYIOIIMX METOIOB
noiydeHuss uHopmanuu. B maHHOM ciaydae OONBIIYIO pOJb WUIPAacT HAKOIJICHHBIM B paiioHax
BeIcHUs1 OypOBBIX pabOT OMBIT, TaK KaK MPOEKTHMPOBAHME MHOTUX TEXHOJOTHYECKUX IMPOLECCOB
TpeOyeT MOCTPOEHUSI U IIOCTOSIHHOIO YTOYHEHHMS MaTeMaTU4YeCKUX MOJENed U JIOrMYeCKHX
IOPUHIUIIOB BBIOOPAa TEXHOJIOTMYECKUX DPELIEHUH B 3aBUCHUMOCTH OT KOHKPETH3alMH TI'€0JIOoro-
reou3nYecKux yciuoBui Oypenus (uneHtudukanus). B pesynprare 0000meHHs OnbITa HAYIHBIX
UCCIICIOBAaHUM U NMPAKTHYECKUX MEPOINPHUATUN MOXKHO YCTAaHOBHUTH IOCIEI0OBATEIBHOCT PAOOT 1O
BBIOOPY TEXHHMKO-TEXHOJIOTMYECKHX PEIICHHH B TpoIecce YriyOleHus: CKBaXUHBI. DTH PabOTHI
IIPElyCMAaTPUBAIOT IPOBEJCHUE aHalW3a M OLEHKU MOJENEH, NPOTHO3UPOBAHUSA 3HAYECHUU
KPUTEPHEB, JUIS YETO B MOCIIEIHUE TOBI CO3aHbl OJIaroNnpHsTHRIEC YCIOBHS Oarofapsi pa3BUTHIO U
LIMPOKOMY IPUMEHEHUI0 MAaTeMaTH4eCKUX MeToloB. IIpuMeHeHne 3Tux METONOB I03BOJISET
MOBBICUTh KAayeCTBO HH(OpMalMM, MOJy4yaeMOM B TPOLECCE IEeOJOro-TEXHOJIOTHYECKUX
HUCCIIEIOBAHUMN.

MonenpoBaHue W OIEHKAa CBONCTB TOpPHBIX IMOPOA C MPUMEHEHHEM BEpPOSITHOCTHO-
CTaTUCTUYECKUX METOJOB M HEYETKOW Joruku. IIpu aHaimse TIeosoro-TeXHOJIOTHYECKOU
uH(popManuu o OypeHUU CKBaXXUH, B YACTHOCTHU, U JIAHHBIX, CBA3AHHBIX C MU3MEPEHUSIMU BOOOIIE,
INPUXOJUTCA HWMEThb JEJI0 C IOTPEIIHOCTSAMH, HEONPENEICHHOCTBIO U HEYCTONYMBBIMU
KOPPEJSIIMOHHBIMU CBSI3SIMU MEKIy HCCIIEeNyeMbIMU NapaMeTpaMu. Takue 3aTpyJHEHUs IpUCYIN
TEXHUYECKUM, TEXHOJIOTUYECKUM, T€OJIOTMUECKUM U Te0(PU3MUECKUM HCCIIEIOBAHUSAM, BCIEICTBHUE
CJIOKHOCTEH, CBSI3aHHBIX C CO3JaHUEM M IPUMEHEHUEM 0ojiee TOYHBIX NPUOOpPOB AJI U3MEpPEHUs
nokasarenei OypeHHus, XapaKTepUCTHUK IIIaCTOB, B OCOOEHHOCTH CO CJOXHBIM TI'€OJIOTHYECKUM
CTpPOCHHEM, pEeXHUMHBIX mapaMeTpoB u Jp. CTaHOBUTCS OYEHb CJIOXKHBIM IPOBEIECHUE
CPAaBHMUTEIBHOIO aHajIM3a MEXKIy 3HAUEHUSMU OJHOTO M TOrO K€ MapaMeTpa, 3aMEPEHHBIMHU
paznuuHbIMU TyTAMU. Hampumep, Ha npocToe H3MEpEHHE TEXHOJIOIMYECKUX IapaMeTpoB,
CKOPOCTH TIPOXOJKH, TIIOKa3aTesled CBOMCTB IIOPOJ pa3pe3a MOXKET IOBIHATH KOMIUIEKC
BO3MYILAIOIIUX BO3JIEHCTBUHM, KOTOPbIE y4eCTh HEBO3MOXKHO; K HUM MOKHO OTHECTH KOJIeOaHUs
Harpy3kd Ha J0JIOTO, MUHEPAJIOTHYECKUN COCTaB MOPOJ, UX JUTOJIOTHUS, HACHILAOIINE (PIIOUIB U
IIPOHUKHOBEHUE (uibTpaTa OypoBOro pacTBopa U JIp. B oTiivume oT TpajgMIIMOHHBIX METOIUK,
LIEJIbI0 KOTOPBIX SIBJISIETCS CBEJIEHUE NIOTPEIIHOCTEN K MUHUMYMY, OLICHKAa ¥ aHaJIW3 MOrPEUIHOCTEN
MO3BOJIIIOT 3aMETUTh, YTO B JAaHHON TOTrPENIHOCTH CKpbITa Mojie3Has wuHpopmarms [1, 2].
Nudopmanuio 06 omuOke MOXXHO HCIOJIB30BATh C LENbIO CO3JaHHs HAAEKHOTO MHCTPYMEHTA,
KOTOpBIM OBl JOMOJHS TPaJWLMOHHBIE METOJMKH, HEOOXOJUMBIE TEXHOJIOTaM, TreojioraM u
reo(u3rKaM TPy peIeHUH 3a/1a4 TPOTHO3UPOBAHHUS.

[Ipu ananu3ze paboTHI JOJOT LieIecOo00pa3HO pa3/eNsITh pa3pe3 Ha OJHOPOIHBIE HHTEPBAJIbI U B
UX Tpeseax paccMaTpuBaTh 3aKOHOMEPHOCTH M3MEHEHUS Ioka3aTesneit Oypenus. s aTux uenei
IPEUIOKEHBl pa3IMyHble KJIACCU(PUKAIMOHHbIE MeTOAbl. OJHUM M3 MPOCTBIX METOOB, KOTOPBIN
MO3BOJIIET IPOM3BOJAUTH 3Ty ONEPALMIO0, SBIAETCS M3BECTHBIM W3 TIEOJIOTUM  METOJ
. A. PonnonoBa. CoriiacHo TaHHOMY METOAY BHadajie MpPeArnoJiaraeTcsi OAHOPOJHOCTh MAacCHUBA
no Bcel riyouHe u paccuutbhiBaercsi kputepuil /. A. PoamoHOBa [uis Kakaoro MHTEpBaja IO
IIPEJI0KEHHOMY aBTOPOM BBIPAKEHUIO.

54



PA3MEJI 1. [TOPOJOPA3PYIIAIOLIAH HHCTPYMEHT M3 CBEPXTBEP/IBIX MATEPHAJIOB
U TEXHOJIOI'MA EI'O IIPUMEHEHNUA

m 2
n—1 [(n—K) Z}{=1 Xij — K Ziks1Xij]
_ 1
n(n - K)K & =~ (T xip)?

V() =

Cornacno ananu3y [8], 3Hauenust kpurepus J.A. PoauonoBa pacnpenensitoTcsi, MOJUUHSISACH
sakoHy y° Ilupcona. [103TOMy mporpaMma IpeaycMaTpHBaeT OMHTEPBAIBHOE CPABHEHHE KaXKIOTO
pacyeTHOro 3HaueHuss ¢ TaOJMYHBIM JUIsl 3aJaHHOrO YPOBHsS 3HauuMocTu. VHTepBaibl,
COOTBETCTBYIOLIME TIPEBBILICHAIO PACYCTHOTO 3HAYCHHS KPUTCPHs Hal TAGIMYHBIM 3HAYCHHEM Y
[IupcoHa, ABIAIOTCS IpaHULEHd MEXAY IBYMS OJHOPOJIHBIMM IIauKaMH, KOTOPbIE MEXIY COOOM
HeoTHOPoAHBI. C MPUMEHEHHEM OTMEUEHHOTO KPUTEPHUsi HAMU paccMaTpUBaeMblil pa3pe3 pas3zesieH
Ha OJTHOPOJHBIC MHTEPBAJIBI IO TBEPAOCTH M aOPa3UBHOCTH MOPOJ U B MpeAesax KakKJoro U3 3THX
WHTEPBAJIOB MPOU3BOAUJIICS CPAaBHUTEIBHBIN aHAIN3 U3MEHEHUs mokaszareneil Oypenus. TBepaocTs
U aOpa3MBHOCTH MOPOJIBI SBJISIOTCS OJHWMH M3 TJIABHBIX (PAaKTOPOB, OKA3BIBAIOMIMX BIIMSHUE HA
nokasarenu OypeHusi CkBakuH. Ha 3Tu cBOICTBa OKa3bIBa€T BIUSHHUE MHOKECTBO ()aKTOPOB, B TOM
grcie Gopma 3epeH, MUHEpaTH3aHs U HACHIIIAOIMINN TTOPHI (PIIOUI.

Ha pucynke moka3aHbl U3MEHEHHsI TBEPAOCTH M aOpPa3MBHOCTU C TIIyOMHOW B CPaBHEHHH C
MEXAHUYECKON CKOPOCTBbIO MPOXOJKHU Pa3IUYHbIMHU J0JOTaMU. Tam K€ BBIJEJIECHbI OJHOPOAHbIE
WHTEpPBAJbl, Pa30ypeHHbIE OIMHAKOBBIMU THUNaMH J050T. [IpuBeneHHble NaHHBIE 0O0paOOTaHBI
METO/IOM «CKOJIB3SIIEH CpeaHe», YTO TO3BOISIET CHU3UTh aMIUIMTYAY pa30poca JaHHBIX U YeTde
BBIICTIUTH TEHCHIINIO U3MEHEHUS pacCMaTPUBAEMOro apaMeTpa.

Cnenyer OTMETUTH, YTO MPHU NMPAKTUYECKOM HCIOIb30BAaHUM PE3YIbTATOB OYpPEHUsI CKBAKUH
HEOOXOUMO y4YeCTh Hamuuue IymMa. B CBA3M ¢ 3TUM BO3HUKAET HEOOXOAUMOCTH HCCIEIOBAHUS
OJIHUX CITy4alHBIX MPOIIECCOB Ha JOHE APYTUX (MMITYJIbCHBIX TOMEX ).

OnnHuM u3 HaunOonee H(PPEKTUBHBIX METOAOB SBISETCS METOJ aBTOMATHUECKOW CENeKIUH,
KOTOpBIA ObUT TIpuMeHeH B pabore [9, 10] miIs OIEHKM TOJIE3HOTO CHUTHAla B PEKUMHBIX
napamerpax. [Iporpamma, koTopas Obula MPUMEHEHA HaMH, BKIOYAET (pUIbTpAIMIO IIYMOB IpU
00paboTke d-3KCIIOHEHTHI, KOTOpasi TAKXKe MPUBE/ICHA HA PUCYHKE.

o _ MeXaHU4ECKan CHOPOCTS Ve , M/H

% i 5 Teeeaers P, M3 Puc. Pezynemamul ananuza ungopmayuu

T §.§- — — 0 OypeHuu CK6AMNCUHLL HA MECMOPOHCOCHUU
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OosibllIOe 3HAYEHUE NPU OypeHHH CKBaXXMH, OCOOCHHO B MAJOM3YyYEHHBIX PErHOHAX CO CIOXHBIMU
TOPHO-TEOJIOTMYECKUMH U IKOJIOTHUECKUMH yCI0BUsAMU. [Ipu 3TOM, Kak BUIHO U3 PUCYHKA, UMEETCS
BO3MOXKHOCTb IIPOBE/ICHHSI CPABHUTEIBHOIO aHAJIM3a U3MEHEHUI CBOMCTB rOPHBIX OPOA U CKOPOCTH
IIPOXO/IKH, BBIAEIUTH OJHOPOIAHBIE MHTEPBAJIBI I10 CBOWCTBAM T'OPHBIX MOPOJ U OYPUMOCTH B LIEJIOM,
HPOCJIEIUTh 33 HHTEPBAJIaMU BO3MOKHBIX OCJIOKHEHUH U T. .

Ha cerogusmnmii 1eHb yCIIEHIHO IPUMEHSETCS IPU OLIEHKE U UCIOJb30BaHUU XapaKTEPUCTHK
macta HedeTkas Jioruka [11, 12]. Emie B mponuioM ucciie1oBaTean B 00JaCTH €CTECTBEHHBIX HAYK
3aMETUIM, YTO MHOTME, Ha NEpBbIM B3IWIAM, CIydallHble COOBITUS  COIPOBOXKAAIOTCS
OIpe/IelIEHHbIMU 3aKOHOMEPHOCTSIMU. B BoceMHaallaToM BEKe y4eHblE BBIIBUIIM MOPA3UTEIbHYIO
CTETEeHb 3aKOHOMEPHOCTH B M3MEHEHUHU KAaKOT0-TH00 HAOIIOJCHUS BOKPYT €r0 CPEIHET0 3HAYCHHUS.
Takue 3aKOHOMEPHOCTH, WIM pacipeiesieHus], OblIM OJM3KO allpOKCUMHUPOBAHBI HENPEPhIBHBIMU
KPUBBIMH, HA3BAHHBIMH «KPUBBIMH HOPMAJIBHOTO PACTIPEICICHUS OIINO0K» U OTHECEHBI K 3aKOHAM
BeposiTHOCTEH [13, 14].

B nemoMm, kak NOKa3bIBaeT aHalW3, pEIIEHUE 3aJady MOJAEIMPOBAHUS TEXHOJOTHUECKUX
IPOLIECCOB  CYIECTBEHHO 3aTpPYyAHSETCS HaJMYUEM HEONPEIENEeHHOCTH, CBA3aHHOM Kak ¢
UCIOJIb30BAaHUEM CIIy4ailHbIX, TaK U HEYETKUX BeauuuH. CiyyaiiHble BEIMUYUHBI NIEPEAIOT TO, YTO
UccleyeMble BEIWYMHBl MOTYT C Pa3HbIMU BEpOSTHOCTSAMH IPUHUMATh pa3/IMuHble 3HAYEHUS.
Heuerkue xe BenMuuHBI NEpeAar0T MPUOIM3UTENBHOCTh B OMNPEACICHUHM CaMMX 3HAYEHUH 3THUX
BenimunH. Kpome Toro, Heuerkue BEIUYMHBI MOI'YT OKa3aTbCsl MNpeNNoYTUTENIbHEEe B Clydae
HE/I0CTaTOYHOCTH CTaTUCTHUYECKUX JAHHBIX U CBSI3aHHOM € 3TUM HH(pOpMAaIMH, HEOOXOIUMOMN s
OoJsiee JOCTOBEPHBIX M HAJEKHBIX OLEHOK. Takue OLEHKH MEXaHWYECKUX CBOMCTB TOPHBIX HOPOA
MOKHO TPOU3BOAUTH IO JaHHBIM 00 HUX (QU3MUECKUX CBOICTBAX, OLEHEHHBIX C IOMOIIBIO
reo(pU3MYecKUX MCCIEA0BaHUN CKBRKUH C IPUMEHEHHUEM BEPOSTHOCTHO-CTATUCTUYECKUX METO/IO0B U
TEOPHH HEUYETKUX MHOKECTB. VccrieoBaHNe pacCMOTPEHHBIX 3aBUCUMOCTEN MO3BOJIMIIO pa3padboTaTh
00OCHOBaHHYIO PacYETHYIO CXEMY JUIsl OLICHKH XapaKTEPUCTHUK I'e0JIOTMYECKOT0 pa3pesa.

B T0 Xe Bpems cieayeT OTMETHTb, 4YTO MpPU OTCYTCTBUU JIaHHBIX KEPHOLLIAMOBBIX
UCCIIEJOBAHUM WM  OTMEUEHHBIX 3aBUCUMOCTEH, IO3BOJSIOLNIMX OLIEHUTh  IIOKa3aTeln
MEXaHMYECKHUX CBOMCTB TOPHBIX IOPOJ, MOCIEAHHE MOXKHO OLIEHUTh C IOMOIUIbIO TI'€O0JIOro-
nerporpadguvecKoro onucanus mopo [2, 7].

3azaya B JaHHOM Ciy4ae 3aKJII04aeTcsl B aHaIM3€e W 0000IIeHnH MHQOpMalMM O CBOMCTBAxX
TOPHBIX OPOJ] € LEJBIO CO3/IaHMs yIOOCTB MPHU OLEHKE OYPUMOCTH TOPHBIX HOPOJ.

Jlig aToro paHee ObLI MPENTIOKEH METOJ MOCTPOCHUS HEUETKUX MOJIENEl, BBIPAKEHHBIX B
BUJIE MPABUJ M0 NPUHLHUIY “€CJH..., TO...” [15, 16], OCHOBaHHBII Ha HEYETKOM KJacTep-aHaJIu3e
HCXOJHBIX TAaHHBIX.

Tak, Hampumep, B pe3yibTare pa30OMeHUil, MPUBEIEHHBIX B OTMEUYEHHBIX paboTax, ObUIM
chopMyJIMpOBaHbl NATH MPaBUJI, OTHOCSIIUXCS K KaXAOMy M3 KiacTepoB. Takum oOpazom, mpu
HEI0OCTaTOYHON HH(OpPMAllMd O TOPHBIX MOpOJax IO TEOJOro-MeTporpaguueckoMy OMUCAHUIO
MO>KHO OLIEHUTh MOKa3aTeId MEXaHUYECKUX CBOMCTB C MOMOIIBI0 HEYETKOIO KJIaCTep-aHaIu3a.

Bei6op Tuna gomnota v pexXUMHBIX TapameTpoB. [IpuHATHE MPOEKTHBIX peleHuit 00yCI0BIMBACT
BbIOOp THMa OypoBOM YCTaHOBKM, 3aBHUCSIIEH OT TuMa J0J0Ta, PEXUMHBIX MapaMeTpoB,
KOHCTPYKIIMM OOCaJHBIX KOJOHH, Teorpaguueckux yciaoBuil Oypenuss u ap. Ilpu yroybnenun
CKBaXMH OCHOBHBIM IIPOIIECCOM SIBJIETCSl MpPOILECC pa3pyIIeHUs TOPHBIX MOpoAd, 3(deKTHUBHOCTH
KOTOPOT'O 3aBUCUT OT MPaBUIBHOTO BHIOOpa MOPOJOPA3PYIIAIONIET0 MHCTPYMEHTa U PEKUMHBIX
napaMeTpoB. B TaHHOM cilydyae OCHOBHBIM 3J€MEHTOM CUCTEMBI SIBISETCS MOPOJOPA3PYLIAIOLINHA
UHCTPYMEHT. PaboToCriocOOHOCTP M COBEpIIEHCTBO €ro  KOHCTPYKIMM, KaKk I[OKa3bIBAIOT
UCCJIEJOBAaHMsl U MPAaKTHKa OypeHMs, OKa3bIBAIOT CYILECTBEHHOE BIIMSHUE HA 3(P(PEKTUBHOCTH BCETO
nporecca OypeHusi B IieJIoM. BbpIOOp THIIa MOpOJOpa3pyIIAIONIET0 WHCTPYMEHTA U PEKUMHBIX
[apaMeTpOB OCHOBBIBA€TCS Ha MH(pOpMALUMM O (PU3MKO-MEXaHMUYECKUX CBOWCTBAX IOpPOJ H
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JIMTOJIOTUYECKOM CTPOCHUHU pa3pe3a MOpOJ U, BO MHOI'OM, 3aBUCUT OT KOHKDPETHBIX PETMOHAIBHBIX
YCIIOBHIA, OIIEHKA KOTOPBIX TMPOU3BOIUTCS C MIOMOIIBIO T€0JIOr0-reou3ndeckux ucciemaoBanuii. [Tpu
peanu3alMd JAaHHOIO J3Tala OCHOBHBIM SBIISIETCS IIOCTPOCHHE MOJEIH CKOPOCTH IPOXOJIKH.
[locTpoeHne Mozaenu NPOU3BOAMTCA B Ipelaenax KaKIoro OJAHOPOJHOIO HMHTEpBasa. BelnencHue
OJTHOPOJIHBIX MHTEPBAJIOB IPOU3BOAUTCS, KaK OTMEYAJIOCh BBIIIE, IYTEM pa3rpaHU4YeHUs] 0ObEKTOB
10 KOMIUIEKCY IPU3HAKOB, XapPAKTEPU3YIOIUX I€OJIOTUYECKUI Pa3pes3, 3HAUCHUS KOTOPBIX ITOJIy4EHbI
B PE3yibTaTe pealn3alluy IPOTrPaMMBI I€OJIOr0-TEXHOJOIMYECKOrO MPOrHO3UPOBAHMS 10 JAHHBIM
['TU "Kaportax", mo pe3yiabTaTaM WHTEPIPETALMH T'eoJIoro-reo(pu3ndeckoil nHpopMaIuy, aHaau3a
KEpHA C INPUMEHEHUEM CTAaTUCTHYECKMX METOJOB. BHauase CTposSTCA 4YacTHBIE 3aBUCHUMOCTH, B
KOTOpBIE BIOCIJICACTBUH MOCTETIEHHO BKJIIOYAIOTCS HEYYTEHHBIE (DaKTOPHI. 3a OCHOBY NPUHHMAETCS
OJIHa U3 M3BECTHBIX 0a30BBIX MOJEIEH CKOPOCTH MPOXOAKH, 00 3TOM OTMeyaercs B psje pador, B
gactHocTH, [5, 17, 18, 19]. [lanee paccuMThIBaeTCsS COOTBETCTBYIOMIAs CTOMMOCTH | M IPOXOJIKH.
Haunyumue pexxuMHbIe MapaMeTpbl U THIBI JOJIOT YTOYHSIOTCS (BBIOMPAIOTCS) IyTeM BapHaHTHBIX
pacueToB € MOMOIIBIO METO/IOB IPUHATHS PEIIEHUH B MHOTOKpUTEpUANIbHBIX 3aaayax. CoriacHo
JAHHOMY aITOpUTMY, IPOLECC NPUHATHS PELICHHH pealu3yeTcs B 3aBUCUMOCTH OT XapakTepa
UCXOJHON HH(popManuu. XapakTepUCTUKU T'€0JOTMYECKOTO pa3pesa, OLEHMBAEMble C IOMOIIBIO
OTMEYEHHOW BBIIIE IPOrpamMMbl, MO3BOJIAIOT pelIaTh psija 3anad B Ipouecce Oypenus. Cuenyer
OTMETUTh, YTO B IOCJIETHEEe BPEMs BOIIPOCaM MOJEIMPOBAaHMS Ipolecca OypeHUs M IMPUHATHS
pelIEHNI MOCBSILEHbl MHOTIOYMCIIEHHBIE ucciaenoBaHus. OIHAKO MPUMEHSEMBbIE aAITOPUTMBI
HYXKJAIOTCd B COBEPILICHCTBOBAaHMM IIyTeM IIOJIydeHHs Oojiee KauecTBEHHOW HH(popMaLuy,
MIOCTAHOBKH W peIIeHHs KIACCH()MKAIMOHHBIX 3a7a4, HICHTU(PHUKAIWK MOJENeH K pealbHBIM
YCIIOBUSIM, PAacCIIO3HABaHUS HEOIPEINCIICHHOCTEW, B YCJIOBUSAX KOTOPHIX NPUHUMAIOTCSA PELLEHUS.
OCHOBY Takoro THIla IPOrpaMM COCTABJISIIOT U3BECTHBIE METO/Ibl, d-3KCIIOHEHTHI U CUTMa-KapoTaxa,
IIPE/UIOKEHHBIE ~ AMEPUKAHCKUMH W UTAIBSHCKUMM  CIIEHUAIMCTAMH  COOTBETCTBEHHO H
NEPBOHAYAJILHO MPEIHA3HAYEHHBIMU JJIS1 OLIEHKU MTOPOBBIX JIaBICHUHN B Ipoliecce OYpEeHUs: CKBaXKHH.
Ha npuBeneHHOM BBIIIE PUCYHKE IMOKa3aHbl KOJIOHKA, MOCTPOEHHAs MO PE3yJbTaTaM BbIACICHUS
OJTHOPOJHBIX IO TBEPAOCTH U a0pPa3sMBHOCTH TOPHBIX MOPOJI HHTEPBAIOB, U3MEHEHHE MEXaHUUYECKON
CKOPOCTH, rpauK KOTOPOH pasfiesieH B COOTBETCTBUU C THIIaMH ITPUMEHSIEMBIX JI0JI0T, d-IKCIIOHEHTa
C TpeHJaMH HOPMAJIBHOTO YIUIOTHEHHUS M CTaTUCTHUKA aBTOMATHYECKOM CENEKLHH, MO U3MEHEHUIO
KOTOPBIX MOKHO CYJIUTh TaKk)ke 00 MHTEpBaIax BO3MOXKHBIX OCIIOKHEHUI.

Onenka ociokHeHU npu OypeHuu ckBakMH. Kak WM3BECTHO, B MHTEpBaJax paspes3a, IJe
IUIACThl UMEIOT HOPMAlbHOE THAPOCTATHMUYECKOE IaBlIEHHE, MeXaHWYecKas CKOpOCTb OypeHus
YMEHbILIAETCs, MOAYUHASCH ONpeleNeHHOMY 3akoHy. [lpm mnpubmmxenun kx 30Ham  ABIIJ]
MeXaHU4YeCcKasi CKOPOCTh YBEIMUUBAETCS, YTO OOBACHSETCS, 110 KpaiiHel Mepe, AByMs MPUUUHAMU:
HEJOYIJIOTHEHHUEM MTOPOJ Ha KPaHUPYEMOM TOJIE U CHUKEHHEM AU PepeHInanbHOrO JaBiIeHUs,
KOTOPBIM CONPOBOKIAETCS BXOXKIEHUE B 30HY aHOMAJIbHOTO JaBJICHHUS.

MHorouucineHHpIMA ~ MccieoBaHuAMU 6, 20] yCTaHOBJIEHO, YTO MEXKIYy MEXaHW4YeCKOU
CKOpOCTBIO Oypenust u JuddepeHnnaabHbIM JaBJIeHHEM CYIIECTBYET ONpe/eNiCHHasi 3aBUCHMOCTb: C
Bo3pacTaHue AuhepeHIaTbHOrO IaBICHUs] MEXaHUUeCcKast CKOPOCTh OYpEHUs] yMEHbBILAETCs, TPUYEeM
TEMIT YMEHBILIEHNS B IIEPBYIO OYEPE/Ib 3aBUCUT OT JIMTOJIOTUH MOPOJI. B CBA3M C 3TUM HEOYIIJIOTHEHUE
TOPHBIX MOPOJ ¥ yMEHbIIIEHHE TU(PPEepEeHIINATBEHOTO JaBICHUS CIYKaT MPEANOCbUIKaMU IPUMEHEHUS
METO/IOB, OCHOBBIBAIOIIMXCS HA MHCIOJIBb30BAHMM MEXAHMYECKOM ckopocTH. YTO Kacaercs
KOJIMUECTBEHHOI0 Oapbepa B 3HAYEHUSAX MEXaHHMUECKOW CKOPOCTH, MO KOTOPOMY MOYKHO ObUIO OBl
OpeUIOKUTE O TpubmpkeHun K 3oHaM ABIIJl, To OHM He WMEIOT OJHO3HAYHBIX T'PAHUYHBIX
JIMATa30HOB U UMEIOT, BEPOSTHEE BCETO, JIOKATBbHBIN MO0 IO IHBIH XapaKTep.

B pesymbrare OTMEYEHHOIO MOXKHO CJHEJaTh BBIBOJ O HEOOXOIMMOCTH —pPACIIMPEHUS
HCCIIEIOBATENILCKUX pabOT MO M3YUEHHUIO M aHAJIM3y T'eOJOrHUecKuX pa3pe3oB mo komiiekcy ['MIC u
['TW, 4ro mMO3BOMUT HA paHHEH CTaJuM JUArHOCTHPOBATh OCIOKHEHUs u Oojee 3(dexTrBHO
INpOBOJIUTh OypeHHEe Ha INIyOOKHE TOpH30HTBI B HE(TEra30HOCHBIX paloHax. bomblnasg dvacte
OCJIOKHEHHH TpH OYypeHUH TITYyOOKHMX CKBaKHH, KaK OTMEYAJOoCh BBIIIE, CBsI3aHA C IPOSIBICHUEM
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AQHOMAJILHO BBICOKOTO IU1acToBoro AasieHus (ABIIJI), BeICcOKuX TemmepaTyp, UCKpPUBICHUEM CTBOJIA,
IOIJIOUIEHUEM  OypOBBIX ~ pacTBOpOB,  HEYCTOMYMBOCTBIO ~ IIOPOJ,  CTEHOK  CKBaKUH,
He(Tera3onposBICHUAMH, aBAPUAMHU, CBSI3aHHBIMU C IOTEpEil MOJBMKHOCTH OYypOBOI'O MHCTPYMEHTA
noza BoznelcTBueM uddepeHInaIbHbIX JaBiaeHud. [Ipy MpoeKTHpOBaHMM TEXHOJIOTUH TPOBOAKH
CKB@XMH OONBIIOE 3HAYEHHME HMEeT H3y4eHUE pACHpEleeHUs] IOpPOBBIX JAaBJICHUH IO
MecTopoxkaeHuto. s obecrieueHus BO3MOKHOCTH U3YUEHUs PACIIPE/IeNICHNsI IOPOBBIX JABICHUM 110
MECTOPOK/ICHUIO C Y4ETOM KOOpAMHAT CKBOXMH HAMU IPOAHAIM3MPOBAH Marepuan o OypeHHH
CKB@)KMH HA Pa3IMUHBIX MECTOpOoXkaeHUsIX. IIpoBeneHbl pacuéTsl rpai€HTOB MOPOBBIX TaBICHUN U
IIOCTPOEHBI KapThl paclpeeIeH! ero 3Ha4eHUH 110 CKBaYKMHAM Ha IIOCTOSIHHOM TiTyOuHe.

3akirouenue. Vcrnonb30BaHNe KOMIUIEKCHOM T€0JIOrO-TEXHOIOMMYECKOH HH(OPMAIUY [103BOJISET
JOOUTHCS NOJTydeHus: OoJiee JOCTOBEPHONW MH(OpMALMKM U TOBBIILIEHUS TEM CaMbIM 3((HEKTUBHOCTH
BBIIIOJIHSIEMBIX TPOEKTHBIX PpEIIEHUH MpH IPOBEIEHUH OYpOBBIX pabOT. DTO OYEHb BAXKHO JUIS
NPUHATHA NPaBUIbHBIX pelleHuid. HakoruieHHble K HACTOSILEMY BPEMEHH HCCIIEI0BaHMS MO3BOJISIOT
pelarb B ONEPaTUBHOM IOPS/IKE pas3lIMUHbIE 3aJaud, CBA3aHHBIE C BBIOOPOM THUIIOB JIOJOT U
PEXUMHBIX 1aPaMETPOB, OLIEHKOW OCJIOKHEHHBIX MHTEPBAIOB. TO OCOOGHHO BAa)KHO JIJIsI YCIIOBUH, I1e
AQHOMAJILHO BBICOKHE IUIACTOBBIE (IIOPOBBIE) JABJICHHS JOBOJIBHO IIMPOKO PACIPOCTPAHEHBI, OypeHHe
OCJIOKHSETCS TaKXKe M MOIJIOIEHUAMH OypOBOrO pacTBOpa. YUUTHIBas OTMEUEHHBIE OOCTOSTENIBCTBA,
IPY PELIEHUH [TOCTaBJIEHHBIX 33/1a4 B JAJIbHEWIIIEM BHUMAHUE JIOJHDKHO OBITh COCPEIOTOUYEHO IJ1aBHBIM
o0pa3oM Ha MeTO/aX, HO3BOJSIIOLUIMX OLEHUBATh  (DU3MKO-MEXaHUYECKHE  XapPaKTEePHUCTHKU
T€0JIOTMYECKOT0 pa3pesa B Mporecce OYpeHusl M0 TEXHOJOTWYECKHM JaHHBIM, YTO OYEHb BAKHO TPH
OPUHATHM PELICHUH B MaJOM3y4YeHHBIX YCIOBUsX. lIpencraBisier mHTEpec H3yueHHE DPa3IMYHBIX
reOMEXaHNYECKUX XapaKTEPUCTUK Pa3pe30B MECTOPOXKICHUS, OKa3bIBAIOIINX CYLIECTBEHHOE BIIMSHHE
Ha HaNpsHKEHHOE COCTOSHUE M YCTOMUYMBOCTH TOPHBIX IIOPOJA B IPOLIECCE IMPOBOJKH CKBAKHH.
CnoXHOCTH, KakK TMpaBWIO, MOPOXKIAIOTCS BO3HMKHOBEHHMEM HECOBMECTHMBIX YCJIOBHH OypeHus,
0COOEHHO TP TNMPOBOJAKE HAKJIOHHOTO CTBOJIA B MHTEpBaJaX IJIMHHUCTBIX OTJIOKEHUH ¢ aHOMAaIbHO
BBICOKMMHU TOPOBBIMU  JaBieHUsMU. [IpoOnema ycTOWYMBOCTM CTBOJA CKBAXKHHBI  SIBIISETCS
MOCTOSIHHOM Tpo0sieMoii, KOoTopash MO HacTosllee BpeMs CTOMT Ha IOBECTKE THS U NPHUBOIUT K
CYIIECTBEHHBIM pacxojaM Ipu OypeHMH CKBaKMH. B CBS3M € 3TMM OJHOM W3 IJIaBHBIX 3ajad
OypOBHUKOB SIBJISIETCS IPEAYNPEXICHUE OTepU yecToWunBOCTH. Ocob0e BHUMaHUE IPU 3TOM yJemseTcs
BBIOOPY OYpOBBIX pacTBOPOB, OOCATHBIX KOJIOHH U JPYIMM IpOLEaypaM MpH OypeHUH CKBaXKUHBI, C
TeM, YTOOBI CBECTHM K MHHUMYMY 3TH JOpOTOCTOsIMe mpobiemsl. [l obecrnieueHus ycTOHUMBOro
COCTOSIHMSI CTBOJIa CKBA)KMHBI HYXKHO IO/0MpaTh OypoBOHl pacTBOpP HE TOJBKO COOTBETCTBYIOLIEH
IUIOTHOCTH, HO U ONPEAEIEHHOI0 XMMHUYECKOIO cOocTaBa. B mocieqHue rosipl cepbe3HOE BHUMAHUE
YIEISIeTCsl TIOJIMMEPHBIM PacTBOpPaM, a TAaKXKe pacTBOPaM Ha OCHOBE HAaHOTEXHOJIOTHH.

AHanmu3 COBPEMEHHOTO COCTOSIHMSI MO3BOJIMJI YCTAaHOBUTH OCHOBHBIE MOMEHTHI, TpeOyromiue
BHHUMaHUs B JTAJTbHEUIINX HUCCIEIOBAaHUSAX, U HAIIPABUTh YCHJIMS HA IMOJIyY€HHE U HCIOJIB30BaHUE
Ka4eCTBEHHON KOMILJIEKCHON MH(pOpMAIMU C LIEIbI0 MPaBUIBHOIO BHIOOPA MOPOI0Pa3pyIIAOIIEro
UHCTPYMEHTA, PEXHUMHBIX IapaMeTpoB, OOECHEeYeHHs] YCTOMYMBOCTH CTBOJIa M YIpPaBICHUS
COCTaBOM M CBOMCTBaMHU OYpOBBIX paCTBOPOB.

Jlonoeiob npucesuena npobremi nideuwer s SKOCMI IHGHOPMAYIL, Wo 00epHCyEMbCst 8 NPoyeci OYPIHHSL.
Axicmb nputinamux 6 npoyeci OypinHs pieHsb icmomHo 3a1eicums 8i0 axocmi inghopmayii. ¥ 368'a3xy 3 yum
PO327180aI0MbCS MEMOOU 00POOKU OAHUX | AHANI3Y IHPOPMAaYii, NOKA3aHA OOYINLHICHb 3ACMOCYBANHS PI3HUX
Memo0i8, BI0OMUX 3 MAMEMAMUYUHOI CIMAMUCMuKU i meopii HewimKkux MHO*CUuH. 110Ka3ano wisaxu 3acmocy8anHs
KOMNIIEKCHOI 2e011020-2e0¢Di3UHHOI | 2€071020-MeXHON02IUHOT iHGhopMayii npu supiuerHi 3a80aHb Kiacugixayii
2e0102THHUX PO3PI3i6, 6UOOPY HAUKPAWUX MUNIE OOJIM T PEHCUMHUX NAPAMEMPIS, OYIHKU I NPOCHO3YB8AHHS
iHmMepsanie yCK1aoHeHb i NPUHAMMS pilietb npu OYPIHHI CBEPONOBUH 8 3A3HAUEHUX YMOBAX.

Kniouosi cnosa: xomnnexcra ingpopmayis, eeono2ivnuti pospis, nopooda, 0010Mo, YCKAAOHEHH S,
KAacugikayis, NPUtiHAmMms pilueHsb, HeBUHAYEHICMb.
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U TEXHOJIOI'MA EI'O IIPUMEHEHNUA

G. M. Efendiyev’, H. H. GuliyeV? I. A. Piriverdiyev’, 1. I. Dzhanzakov?, S. K. Buktybayeva®
YInstitute of Oil and Gas of Azerbaijan National Academy of Sciences
?Institute of Geology and Geophysics of Azerbaijan National Academy of Sciences
$Atyrau University of Oil and Gas, Kazakhstan
METHODS AND MEANS OF IMPROVING THE QUALITY OF INFORMATION DURING
DECISION-MAKING IN THE MANAGEMENT OF THE PROCESS OF DRILLING WELLS

The paper is devoted to the problem of improving the quality of information obtained in the drilling
process. The quality of decisions made during the drilling process essentially depends on the quality of
information. In this connection, data processing and information analysis methods are considered, the
expediency of applying various methods known from mathematical statistics and the theory of fuzzy sets is
shown. The ways of application of complex geological, geophysical and geological and technological
information when solving problems of classifying geological sections, choosing the best types of bits and
operating parameters, estimating and forecasting the intervals of complications and making decisions when
drilling in the indicated conditions are shown.

Keywords: complex information, geological section, rock, bit, complications, classification,
decision-making, uncertainty.
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HOBOE JIOITACTHOE J0OJIOTO U EI'O UCIIBITAHHMA B IABOPATOPHBIX
YCJIOBUSAX

Lenvlo uccnedosanus sensgemcs: paspabomra JAONACMHO20 O0A0MA Muna nuxobyp, obaadarouezo
NOBBIUEHHOU  NPOU3BOOUMETLHOCIBIO, CIMOUKOCTBIO U  HOHUNCEHHOU IHEPSOeMKOCHbIO npu  OypeHuu
CKBAMNCUH 8 MACKUX NOPOOAX U YACTNUYHO 8 NOPOOAX cpedHell meepOoCmiu.

Memoouxa uccrnedosanuii O0nsi OOCMUMNCEHU NOCMABLEHHOU Yeau 3aKIo4Haemcs 6 NposedeHuu
Ce0YIouUxX Mmeopemuyeckux, OnbiMHO-KOHCMPYKMOPCKUX U IKCHEPUMEHMATbHBIX paOOm. meopemuiecKut
Memoo onpedenieHuss pearbHo20 pacnpedeneHuss GHeuHell 0Ceoll Haspy3Ku Ha pe3ybl, YCMAHOBIeHHble NO
PAOUATIbHBIM IONACMAM 00JIOMA, AHATIU3 YROMSIHYMO20 PACNPeOeneHUs. U GbISICHE s, NPpUdUHbLL “3asucanus’’
JIORACMHBIX QOJIOM HAO YEHMPATbHOU YaACmbio 30005 CK8ANCUHDL, BbINOIHEHUE ONbIMHO-KOHCIMPYKMUGHIX
pabom no co30anul0 HOBO2O JONACHMHO20 00A0MA MUNA NUKOOYD, npu OypeHuu KOMOpPbiM OMCYIMCMEyem
“sasucanue” 0onoma, npoeedeHue U3OMOBGIEHHbIMU HOBLLMU NUKOOYPAMU TAOOPAMOPHBIX UCCAEO08AHULL
cmamucmuieckas obpabomxa pe3yibmamos UCHbIMAHUL HOBbIX NUKOOYPO8 U 0DOCHOBAHUE 0HCUOAEMO20
9KOHOMUYECK020 P hexma npu ux eHeOpeHuu.

B pesynemame paspaboman, uzeomoéner u 3anameHmosan NUKOOYp, KOHCHMPYKYUs KOMOPO2O
obnadaem HOBU3HOU U NONE3HOCMbIO, NPOBEOCHHbIE NAOOPAMOPHbIe UCCIe008AHUS NOKA3AIU, HMO
nPOU3800UMENLHOCTb DYPEHUS. HOBLIM NUKOOYPOM NOSbICULOCh Ha 24 Y.

Breopenue 3anamenmoganno2o nuxodypa 8 npaxmuxy OypeHusi 20mexHOA0SULECKUX CKBANCUH 0acm
ONnpeOeneHHbI MEeXHON02UHEeCKUL U IKOHOMUYeCKUll d¢ghgexm.

Tonyuennvie pezyiomamvl Mocym OblmMb UCHONLIOBAHBL 051 CO30AHUSL TONACMHBIX NUKOOOPAZHBIX
donom, ocHaweHuvlx armaszno-meepoocniasuvimu pesyamu PDC, komopule ¢ ycnexom 6yoym npumerervl
npu Oypenuu Hehmezazoevix CKEANCUH.

Ilpogedennvie uccneoosanus umerom 0601bUIOE NPAKMUYECKOE 3HAYEHUE B8UJY MACC08020 OypeHus
2E0MEXHONO2UYECKUX CKBANCUH 0151 000bIULU YPaAH06020 cbipbs 8 Pecnybnuke Kazaxcman.

Llennocms uccne0osanuil 3aKn04AEMCcs 6 NONYVYEHUU HOGOU HAYUHOU uHdopmayuu, o00wBACHAOWe
OCNOJCHEHUsL Npu  OYypeHuy JONACMHLIMU NUKOOOPA3HBIMU O0NOMAMU U AGIIOWelicss OCHOBOU  OJisl
Paspabomku HOBbIX, RAMEHMOCNOCOOHBIX 00IOM, PA3PYUAIOWUX HOPOOY 8 PEICUME PE3ANUSL.

Knrwouesvie cnosa: «3asucanuey 0onoma, Msaekue nopoovl, NUKoOYp, yoaieHue pe3yos, oCb 6PAeHs,
paspywenue Kepra, 6yposoti pacmeop, KepHOIOM.
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