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OBIIIAA XAPAKTEPUCTUKA PABOTBI

AKTYaJIbHOCTb T€MbI HCCJIEIOBAHNS

[Ipu moucke u pa3BeaKe MOPCKUX HEPTSIHBIX U Ta30BBIX MECTOPOXKIACHHN pera-
€TCsl aKTyaJIbHasl BO BCE BPEMEHA 3a/1a4a — OIPEIEICHNE HAMYUs KOJUIEKTOpA MO pa3-
pe3y CKBa)XKUHBI C OIEHKAMU XapaKTepa €ro HACBIIMICHUS W MPOMBIIIJICHHOW 3HAYUMO-
CTH.

CoBpeMeHHbIE METOAbl MHTEPHpPETAIMU PE3YJIbTATOB HCIBITAHUS B OTKPBHITOM
CTBOJIE CKB)XHMH BKJIFOYAIOT B C€0S KOMIUIEKC B3aMMOCBSI3aHHBIX TEXHOJOTHI, pa3Jiv-
YAUMXCA TEOPETUYECKOM OCHOBOW M TEXHUKOM HCIIOJHEHHS, KOTOPHIE HAIIPABIICHBI
Ha o0ecleueHrne JOCTOBEPHOCTH 3alacoB HEPTH U Ta3a, paCIIMPEHUE T'€0JOTnYECKON
nHpopmaTuBHOCTU. J[OCTOBEpHOCTh MH(OpPMAIIUK, B OCHOBHOM, 3aBUCUT OT OOBEeMa
MPOBEJICHHBIX UCCIIEA0BAaHUN U KOJMYECTBA MOUCKOBO-OIIEHOYHBIX CKBAXKUH.

N3BecTHO, 4TO MJIsI MOPCKUX MECTOPOKJICHHN XapaKTepHO Majo€ YUCJIO pa3Be-
JIOYHBIX CKBAXKMH M3-3a UX JOPOTOBU3HBI U OTCYTCTBHUE 3TAla ONBITHO-IPOMBIIUICHHOM
AKCIUTYaTallly, MO3BOJISIIOIIUX YTOYHUTH KaK re0J0r0-IIPOMBICIOBBIE XapaKTEPUCTUKU
3aJIeKe, TaK U JOCTOBEPHOCTh BEJIMYMH 3alacOB, BJIMSIONIUX Ha BBIOOP MPOEKTHBIX
pelieHui 1o pazpaboTke MeCTOpOoXaeHUs. [103TOMY BaKHBIM SIBJISIETCS TJIAHUPOBAHUE
KOMILIEKCA UCCIEOBAHUM Ha CKBaXXMHAX M HaIMUUE 3(PPEKTUBHBIX METOJIOB 00paboT-
KU MOJYYEHHBIX Pe3yJbTaTOB ISl UX IMOCJIEAYIOIEro UCTOIb30BaHUs (B Ka4yeCTBE MC-
XOJIHBIX JaHHBIX) TIPU (HOPMUPOBAHUM MPOEKTHBIX PEHIeHUI 1Mo 3()PEeKTUBHON pa3pa-
00TKE MECTOPOKICHUH.

B HacTosiiiee Bpemsi npu UCCIEIOBAHUM MOMCKOBO-OLICHOUHBIX U Pa3BEIOUYHBIX
ckBaknH Kacmmiickoro menbda s OIEeHKH MPOAYKTHBHBIX KOJUIEKTOPOB HCIIOJIB3Y-
IOTCS PE3YJIbTaThl aHAIM3a KEPHOBOTO MaTrepuana, Teo(PU3NIECKUX HCCIIeTOBAHUN
ckBaxkuH ('MIC), uaTepniperaliysi KapoTaXHbIX 3alucei (perucrpams 3a00WHOTO JaB-
JICHUS W TIOJBMXKHOCTH) M CTaHJAPTHBIM HA0Op THUIAPOJMHAMHYCCKOTO KapoTaxka |
onpo6oBanus 1iactoB Ha kadene (I'IK-OIIK), koTopsie oTpakaroT TOJBKO YacTh HH-
dbopmanyu 00 UCTIBITAHHBIX HHTEPBAJIaX MCCIICTOBAHUS.

[Ipo6nema moBbIIEHUST HHPOPMATUBHOCTH POMBICIOBO-T€0(U3HUUECKUX HCCIIe-
JIOBAaHUW CKBAXUH MOXKET OBITH pellieHa MyTeM 0oJiee MUPOKOTO MPUMEHEHHUS COBPE-
MEHHBIX IPUOOPOB Ha Kabesie, MO3BOJISIOIIUX B PEXKUME PEATbHOIO BPEMEHU MOIY4YaTh
uH(OPMAIUIO B CKBAXUHE, U PA3BUTUSI METOJIOJIOTUH OINEpaTUBHOM 0OpabOTKH MOJY-
yaeMoil uadopmanuu. [losToMy HaydHbIE HCCIIEIOBAaHUS B IaHHOM HalpaBJICHUM $SIB-
JISIFOTCSL BEChbMa aKTyaJIbHBIMHU.



Crenenb pa3padloOTaHHOCTH TeMbI

3a mocneanue 15-20 et METOAOOTHS BBISIBICHUS MPOAYKTHUBHBIX KOJUIEKTOPOB
OpU HCCIEAOBAHUU MOPCKHX IMOMCKOBO-OIICHOYHBIX M Pa3BEAOYHBIX CKBAXKUH CYIIe-
CTBEHHO U3MEHUJIOCH.

Ecnu panee nepcrneKTUBHBIMM OOBEKTaMU HCIBITAHUS B pa3pe3e MOUCKOBOM
CKB2)KUHBI CUMTAIH BCE BO3MOXHO TMPOJYKTUBHBIC W HESICHBIC WHTEPBAJIbI, B HACTOS-
miee BpeMs NMpu OypeHHH TIOMCKOBBIX M Pa3BEIOYHBIX CKBAXHH MPETyCMaTPUBACTCS
ornpoOoBaHNe NEPCIIEKTUBHBIX UHTEPBAJIOB B OTKPHITOM CTBOJIE C MOMOIIBIO MJIACTOMC-
nbITaTeNst Ha OypHIbHBIX TpyOax, 0o Ha Kaberne.

AHanu3 ucCleyeMbIX KOJUIEKTOPOB IPOBOJUTCS Ha HAJIUYME TNPOHULIAEMOM
MOIIHOCTH, HACHIIIEHHOW YTJIEBOJOPOaMH, a TAaK)Ke ONEPATUBHO OMPEIENSIeTCs IO-
TEHIAJ TPOYKTUBHOTO IJIACTa MO 0OECIEYCHUIO MPOMBIIINIEHHOTO MPUTOKA YTIIEBO-
noponioB. [Ipu OTCYyTCTBUM MONOKHUTEIHFHOTO PE3ysbTara Mo JO00OMY U3 3THX OIpEe-
JICHUW MHTEPBAJ CUUTACTCS HEMPOJYKTUBHBIM, MCTIBITAHUE O HEMY MpekpamnaoT. B
cllydae OTpULIATEIbHBIX PE3YyJbTATOB MO BCEM IEPCHEKTUBHBIM HHTEpBajaM pa3pesa
CKBaKMHY JIMKBUAMPYIOT KaK BBIIOJHUBIIYIO CBOE Ha3zHadeHue. B ciyuyae monoxu-
TEJIbHBIX PE3YJIBTATOB MPOJIOJKAIOT pabOTHI O IOPA3BEIKE OOBEKTOB.

OpHako, MIUTENHFHOCTh MPOBEACHUS HMCCIEAOBAHUS [JIsl TOMYyYEHUS OCHOBHBIX
TUAPOIMHAMUYECKUX MMapaMeTPOB SBIISETCS MPOOIEMON MPHU UCTIBITAHUSIX MOPCKUX TI0-
MCKOBO-OIICHOYHBIX U Pa3BEJOYHBIX CKBa)KMH, OOYCIIOBIMBAIoLasi HEOOXOJUMOCTh B
coBepuieHcTBOBaHUU noaxoa0B I'/IUC nns onepaTuBHOM OLEHKH KOJIJIEKTOPOB B OT-
KPBITOM CTBOJIE MOPCKOW CKBa)KHHBI.

eab padoTsl

[ToBpimieHNe MHPOPMATUBHOCTA W CO3JAHHME aNTOPUTMA HWHTEPHIPETAIMH DKC-
pecc-METOI0B MCCIEAOBAHNUS MOPCKHX MOMCKOBO-OLIEHOYHBIX M Pa3BEIOYHBIX CKBa-
KUH.

OcHOBHBIE 321241 MCCJIETOBAHUIM

1. ObGocHOBaHME METOIOB ONPEEICHUS MPOYKTUBHBIX U (DUIIBTPAIIMOHHBIX T1a-
paMEeTpOB IUIACTOB IO pe3yiIbTaTaM T'uapoauHamMuaeckoro kaporaxa (I'1K).

2. CoBeplICHCTBOBAHNUE METOIMKHU 3KCIPECC-OLEHKH MPOMBIIUICHHON 3HAYNMO-
CTH 00BEKTOB pa3pe3a MOMCKOBO-OIEHOYHBIX CKBaYKUH.

3. AHanu3 pe3ysNbTaTOB BBINOTHEHHBIX OLIEHOK MPOAYKTUBHOCTH M J1e0uTa B
HOPMAaJIbHBIX YCIIOBHUSX, BBITOJHEHHBIX pasnndabiMu MeTogamu (I'JIK u Drill Stem Test
(DST)) u obocHOBaHKE AOCTOBEPHOCTH MOJYUYCHHBIX JaHHBIX.

4. JlanmpHeillllee METOAWYECKOE PAa3BUTHE HKCIPECC-OLEHOK MPOMBIIUICHHOM
3HaYUMOCTH 00BEKTOB, 00ECIIEUNBAIOIINX MOTyYeHHEe HHPOPMAINK O HUIBTPALUOHHO-
€MKOCTHBIX CBOMCTBAX IJIACTA, O COCTOSIHUU MPU3a00MHON 30HBI U BBISBJICHUU TPaHUI]
I1acTa U TPAaHUYHBIX YCIIOBHIA.



HayuyHasi HOBU3HA BBINOJIHSIEMOIT padoThI

1. Pa3paborana TexHOJOTHS MPOBEACHUS THIPOJUHAMHYECKOTO KapoTaxa B IO-
VICKOBO-OLICHOYHBIX U Pa3BEJIOYHBIX CKBRXMHAX 3a CUET PErHUCTPALMH MPOAOTKUTEIb-
Hoii KB/I mocne oTpaboTKu MmacTa Ha pa3HbIX 4acTOTaX padOThI Hacoca (METO CIeIn-
ansHOTO ['JIK).

2. llpennoxkeH anropuT™M KOMILIEKCHOW MHTEPIpPETAluy pe3yJbTaTOB HCCIIEI0-
Banus merogom I'JIK-OIIK, Bxiroyaronuii B cedsi aHaJIU3 MPETECTOB, pacyeT K03 hu-
IIMEHTA TPOJYKTUBHOCTH B KAXKIOW TOUKE 3aMepa M 00padOTKa JOMOTHUTEIBHOU KpH-
BOM BOCCTAHOBJICHUS JABJICHUS MOCIE OYMCTKUA CKBOXKHHBI OT (UIbTpaTa OypOBOTO
pacTBOpa U MEXaHUYECKUX MTPUMECEH.

3. YcoBeplIeHCTBOBaHA METOJIMKA ONEPAaTHMBHOW HMHTEPIpETAIllMi Pe3yIbTaToB
MouuTopuHra I'JIK-uccienoBanmii, mo3BoJISIIONIAS B PEKUME PEATHHOTO BPEMEHHU Olle-
HUBATh HEOOXOJMMOCTh JAIbHEHIIEro IKCIPECC-UCCIEI0BAHNS, MEPCIIEKTUBHOCTh UC-
MBITAHKUS U OCBOCHHUS 00BEKTa B KOJIOHHE.

IIpakTHYeckasi HEHHOCTD

1. IlpennoxeHHbIE METOJUKH SKCIPECC-OLICHKNA MPOMBIIIIEHHON 3HAYMMOCTH
00BEKTOB HCNONb3ytoTcs kKomnanuamu 000 «JTYKONJI-HmkueBomkckaedTh», 000
«Hedtanas komnanus «llpuazoBuedth»», OO0 «Kacnuiickas He]TsiHAS KOMIIAHUS
IpU NPOBEJCHUU W MHTEPHPETALHUH PE3YyJIbTATOB MCCIEIOBAHUNA B OTKPBITOM CTBOJIE
CKBa)KUH.

2. Pe3ynbTaThl, MOJYyYEHHBIE B JUCCEPTAIMOHHON padoTte, oTpaxkeHsl B «MeTo-
JIMKE TUArHOCTUKH MPOAYKTUBHBIX IJIACTOB HUKHETrO Mena PakymiedHoro Bajia no aaH-
ueiM [UC, TAUC, T'JIK, xepHa u PVT-ananm3a miacToBbIX (UIFOMAOB JIJIS OIICHKH 3a-
[1ACOB IPOMBIIIEHHON KAaT€rOpUm», YTBEPKIAEHHBIE MPOTOKOJIOM 3KCIEPTHOTO TEXHU-
yeckoro cosera denepanbHoro bromxetHoro Yupexnenus «l'ocymapctBensslii Ko-
muccus no 3anacaM nosie3Hbix uckonaeMeix» (3TC OBY «I'K3») u O9PU ot 19 anpe-
a1 2012 1.).

3. O00O01IeHNsT ¥ BBIBOJIbI, TOJYYEHHBIE B JMCCEPTALMOHHOW paboTe, HEOTHO-
kpatHo nonoxkersl B 000 «JTYKOMJI-HuKkHeBOKCKHE(DTE» U PEKOMEHIOBAHBI B Ka-
9YecTBEe OCHOBBI JIJIs1 GOpMUpOBaHUS « METOIUYECKIX PEKOMEHIALUH MO0 MPOBEACHUIO U
MHTEPHPETALNUH THIPOINHAMUYECKUX HCCIIEIOBAHUN CKBAKUH B OTKPBITOM CTBOJIE JIJIS
ycnouit Kacniuiickoro menbday.

4. PesymbraThl uccuemoBanuii  asropa mosBommm 000  «JIYKOMJI-
HuxueBomkckHedTh» chopMupoBaTh MOPOrpaMMbl  CHEUAIBHBIX  MPOMBICIOBO-
reo(pu3NUecKux U rUAPOJMHAMUYECKUX UCCIeI0BaHul Oojee 35 CKBaKMH B aKBaTOPUU
Kacnuiickoro Mopst 1 Ha CyXOITyTHBIX CKBaXMHax Boirorpaackoro pernona, a MeToau-
YECKHE PEKOMEHAALMH aBTOPA [0 CUCTEME MCCIIEIOBAHMM TOMCKOBO-OLIEHOYHBIX CKBa-
YKWUH HUCTIOJIb30BAHbI B IPOCKTHBIX JOKYMEHTAX.



5. IlpenyoxeHHbie aBTOPOM METOJUYECKHE MOJIXO/bI K OIIEHKE MPOMBIIIICHHON
3HQYMMOCTH U BBISIBICHUS MEPCHEKTUBHBIX OOBEKTOB OCBOEHHUSI Ha ATale Treosoro-
pa3BeOYHBIX PabOT 3HAUMTEIHLHO JICIIEBIIC MPOBEACHUS HCCIECIOBAHUNA B yKe o0Oca-
YKEHHBIX CKBAXKMHAX 32 CYET UCKIIOYEHHUS BO3MOXKHOTO CITyCKa SKCIUTYyaTal[MOHHBIX KO-
JIOHH U BHYTPUCKBRXXMHHOTO 00OPYI0BAHMS.

MeTtoabl uccjie0BaHus

Pemienune moctaBieHHBIX 3ajJiay, OCYIIECTBIACTCS MyTeM OOOOIIECHMS U aHaIu3a
OTEUECTBEHHBIX U 3apyOEKHBIX HCCIIECIOBAHUI;, MAaTEMaTUYECKOTO MOJCTUPOBAHUS
reopu3NYECKux W THUAPOJIMHAMHUYECKUX TMPOIECCOB B CKBAKWHAX C MCIOJIb30BAaHUEM
M3BECTHBIX U YCOBEPILICHCTBOBAHHBIX METOJUK U AJITOPUTMOB.

OcHOBHBIE 3alHIAeMble T0JI0KEeHNSI

1. VYcoBepiieHCTBOBaHUE TEXHOJOTMM  MCHBITAHUS  MOPCKUX  TOMCKOBO-
OIICHOYHBIX U PA3BEJOYHBIX CKBAXXUH B OTKPHITOM CTBOJIE C MOMOIIBIO HCIBITATENS
MJIACTOB Ha KaOeJe )i MOBBIIMICHUS HHOOPMATUBHOCTH OMEPATHUBHBIX METOJIOB HCCIIC-
JIOBAHMSI.

2. Pa3paboTka MeTOAMYECKHX IMOAXOJ0B K OIEHKE MPOIYKTUBHBIX U (DHIIBTpa-
IIMOHHBIX TMApaMETPOB IIACTA-KOJUIEKTOpA MO JaHHBIM HCCIICIOBAHUI OMEPaTUBHOIO
metoaa I'JIK-OIIK.

3. Mertonnyeckre peKOMEHIAIMU 10 OMPEICICHUIO B PEKUME PEaTbHOTO Bpe-
MEHHU TPOMBIIICHHON 3HAYUMOCTH OOBEKTOB MIENb(OBBIX MECTOPOKICHUN HAa OCHOBE
pPE3yIABTATOB TUAPOIUHAMUYECKOTO KapOTaxka.

CreneHb J0CTOBEPHOCTH Pe3yJIbTATOB PadOTHI

JIOCTOBEpHOCTh PE3yIbTaTOB PaOOTHI OMpPEAENIeTCS HAYYHO OOOCHOBAHHBIMH
BBIBOJIaMH, TTOJTYYEHHBIMH Ha OCHOBE aHAJIM3a HAy4YHBIX MyOJMKAIUN TUIpOoIUHAMUYE-
CKHMX UCCIIEIOBAHUM CKBaKUH B OTKPBITOM CTBOJIE U MOATBEPKAACTCS MPAKTUKOMN MpPHU-
MEHEHHUS MPEUI0KEHHBIX CIIOCOO0B UCCIEAOBAaHUS TOMCKOBO-OLICHOYHBIX U Pa3Be0Y-
HBIX CKBAKHH, a/ICKBATHOCTBIO PE3YJIBTATOB C JAHHBIMU, NOJYYEHHBIMUA IPYTUMH Me-
TOJAMU.

AnpobGanus padoThl

OCHOBHBIE TIOJIOKEHUS U PE3YIHTATHl PA0OTHI JOKIJIAIBIBATNCH AaBTOPOM Ha MEXK-
TYHAPOIHBIX, BCEPOCCUUCKUX, OTPACIEBBIX KOHKYPCaX U KOH(MEPEHITUSX:

- KoHkypc Ha JIydiinyto MOJIOJIEKHYI0 HAyYHO-TEXHUYECKYIO pa3pabOTKy IO Mpo-
0JiemMaM TOIUIMBHO-3HEpreTudyeckoro komriekca (r. Mocksa 2012, 2013 rr.; r. Ilepmb
2015 r.; r. Tromenb 2016 1.; T. Bonrorpan 2017 1.);

- Cemunap ®BY I'K3 (r. Mocksa 2013 r);

- I, IV u V Koudepenmmn monoapix yueHsix u cnenuanuctoB OO0 «JIY-
KOMJI-Umskunupuar» (r. Mocksa 2013, 2014 rr.; r. Ilepmpb 2015 r.; r. Tiomens 2016
r.; T. Bonrorpan 2017 r);



- Mexnynapoanast koHndepenius «['EOITETPOJIb 2014» (IToasmia, r. Kpakos
2014 1.);

- Mexnynaponnas koHpepenuus «I'EOIIETPOJIb 2016» (Ilonbma, r. Kpakos
2016 r.);

- HayuHo-nipakTudeckasi kKoH(epeHius, nocpsiieHHas 55-neruro prmmana OO0
«JTYKOWJI-Vrxunnpunr» «BonrorpagHUTINMopredTh», (r. Bonrorpax 2014 1.);

- |l Hayuno-nmpaktuueckass koHdepenuusi «l'opu3zoHTanbHble CKBaXHHbI 2017.
[TpoGnemsr u nepcnexktuBby (T. Kazans 2017 1);

a Taxke Ha coBemanuigx B OAO «JIYKOPTJI—HI/DKHeBOJDKCKHe(I)TL» u OO0
«PUTIK».

IyOosmukanuu v JMYHbIA BKJIAJ ABTOPA

ITo Teme auccepranuu onmyosrkoBano 10 paboT, B TOM 4HCle TPU CTaTbU B pe-
[EH3UPYEMBIX Hay4YHBIX KypHanax, Bxoasumx B «llepedens...» BAK MunoOpHayku
Poccuu, 3 Hux oHa MyOIMKaIMs BXOJUT B MEXTYHAPOIHYIO 0a3y JaHHBIX SCOPUS.

Crpykrypa u 00beM padoThI

Jluccepranysi COCTOUT U3 BBeJeHUS, 4 T1aB 1 3akimodeHus. O0nmii 00beM TeKCTa
121 crpanuna, 21 Ttabnuma, 46 pucyHkoB. CHHCOK HMCHOJIB30BAHHOW JIUTEpaATYyphI
BKJIIOYAET 92 HAaMMEHOBaHMUSI.

ABTOp BBIPAKAET HMCKPEHHIOIO IMPU3HATEIBHOCTh W OJIArOJAPHOCTh HAYYHOMY
PYKOBOJUTEINO TOKTOpY TexHuuyeckux Hayk J[.B. Jlioraro, mpodeccopy, nokTopy Tex-
Huueckux Hayk M.H. MaHcypoBy, KaHIMJATy TEXHMYECKUX HAyK, CT. HAy4H. COTp.
B.C. JIeBueHko, KaHIUJATy Teojoro-MuHepanorndeckux Hayk H.B. Bamuymnunoit wu
KaHauaaTy TexHunyeckux Hayk A.FO. CaMoOMIeHKO 3a KOHCYJbTALMM, LICHHbIE MTPAKTU-
YECKHE PEKOMEHJAllMU U 3aMEUYaHuUs, TOJYYEHHBIE B POLECCE PEIICHNUN MOCTAaBIEHHBIX
3a/lay, a TAK)K€ KOJJIEKTUBAM CTPYKTYPHBIX MOAPA3ACIICHUNA MO MCCIEIOBAHUSAM CKBa-
)KMH U TUIAcTOBBIX (urronnos pumana 000 «JIYKOMJII-Unxunupunr» «Boirorpa-
HUITMopuedTr» B r. Bonrorpaae 3a OiaroxenaTelbHOE OTHOIICHHE W ITOMOIIbL B
npoliecce ucciaeA0oBaHui U B 0POPMIICHUH TUCCEPTAIMOHHON pabOTHI.

OCHOBHOE COAEPXAHUE PABOTEI

Bo BBegeHHUM MoKazaHa akTyalbHOCTb paboThl, chOpMysIMpOBaHA TeMa AUCCEP-
Talll{, ONPEIEIICHBI LEIU UCCIEC0BAaHUs, OCHOBHBIC 33/1a4, HAyYHasl U IPAKTUYECKas
HOBU3HA ITIOJIyYEHHBIX PE3YJIBTATOB.

B mepBoii riaBe NpuUBOAUTCS aHAIU3 TEOPETUYECKUX OCHOB T'MIAPOJMHAMHUYE-
CKMX MCCJIE0OBAaHUI IOUCKOBO-OLICHOYHBIX CKBaKMH MeTonoM KB/I, paccmarpuBarorcs
0COOCHHOCTH HEyCTaHOBHUBILICHCS (uiIbTpauu (ronga B OJHOPOJHBIX TEPPUTEHHBIX
KOJUJIEKTOPax M METOAbl OMpEeNIeHUsI UX (PUIbTPAIIMOHHO-EMKOCTHBIX XapaKTePUCTUK
IIPU KPaTKOBPEMEHHOM JIPEHUPOBAHMHU IUIACTA-KOJIEKTOPA.



Hensro I'ITNC, npoBOAUMBIX MPHU UCIBITAHUM, OCBOCHUU W IKCIUTyaTalldH MPO-
JTYKTHBHBIX IJIACTOB, SIBJISIETCS MOJyYEHHUE JAaHHBIX 00 MX MPOJYKTUBHOCTU M MPHUEMH-
CTOCTH, (PUIBTPALMOHHBIX MapaMeTpax U CKUH-(AKTOpe, BBIIBICHHUH U TPAaCCUPOBKE
TpaHUIl IJ1acTa U OCOOEHHOCTAX 30H APEHUPOBAHUS, aHU30TPOIHUH TIacTa MO MPOHUIIA-
€MOCTH U Jip. JTa uHpopMalus HeoOXoauMa JJid CO3AaHUsS JETEPMUHUPOBAHHON JIU-
HAMUYECKOM MOJIEIM TJIACTOBOW (DUIBTPAIIMOHHONW CHCTEMBbI, Ha 0a3ze KOTOpPOH ocy-
HIECTBIISIETCSl MPOEKTUPOBAHKE, OCBOCHHE, pa3paboTKa U IKCILTyaTalus 3ajexeil yrie-
BOJIOPOJIOB.

Bce ruapoamHaMuyeckue MeToAbl UCCIEI0BAHNM, TPUMEHSIEMBIE IS ONpeiese-
HUSl (QUIBTPALMOHHBIX MMAPAMETPOB IIACTa U CKBAXKUHBI, Pa3JeNSIFOTCS Ha JIBE OCHOB-
HbI€ TPYMIIbL: METOJIbI, OCHOBAHHBIEC HAa U3YYEHUU YCTAHOBUBILMXCS U HECTALIMOHAPHBIX
peXUMOB GUIbTpALMK QIIIOUAA.

[lepBas rpynna ocHOBaHa Ha 3aMepax 3a00MHBIX J1aBIIEHUNA U J€OMTOB IIPHU yCTa-
HOBHBIIMXCS IpoLieccax (pUIbTpaliy B MPOAYKTUBHBIX IUIACTaX U UMEET Ha3BaHUE Me-
TOJAa YCTAaHOBUBIIUXCS OTOOPOB (MPOOHBIX O0TKauek). CyIIHOCTh 3TOT0 METO/A 3aKJITI0-
YaeTcs B YCTAHOBJICHUU 3aBUCHUMOCTH MEXAY YCTaHOBUBIIMMCS JE€OUTOM CKBaXKHHbBI U
BEJIMUMHON €€ 3a00MHOr0 NaBiieHus: (METOJ MHIMKATOPHBIX Auarpamm). Ha Gaze aToit
3aBUCUMOCTH OIPEIEISIETCS TaKhe Ba)KHbIE XapAKTEPUCTHKH, KaK (DaKTUUECKUH KO3(-
(UUHEHT NPOAYKTUBHOCTH CKBaXXUHBI, KOAP(OUIIMEHT THAPONPOBOAHOCTH IUIACTA, 1A~
CTOBOE JJaBJICHUE.

Ko BTOpO#1 rpynie ruApoJMHaMIYECKUX METOJOB UCCIEA0BAHUM, OTHOCATCS Me-
TOJ BOCCTaHOBJICHUS (TIaJICHU) IaBJIEHUSI U METOJ, TUPOIIPOCITYIIIMBAHUS.

Metoa BOCCTAaHOBJIEHUS JABJIEHUS OCHOBAH Ha MPOCIEKUBAHUU 32 U3MEHEHHEM
3a00MHOTO NaBiieHUs U Ae0uTa B CKBa)XXKMHE, HEKOTOPOE BpeMsi paboTaBIeH, a 3aTeM
BHE3aITHO OCTAaHOBJICHHOW. Pe3ynbTaToOM UCCIEI0BAHUIA 3TUM METOJOM SIBISIIOTCSA KpU-
Bas U3MEHEHMS JeOUTa CKBOXXUHBI, KaK BO BpeMs €€ paboThl, TaK U MOCIIE OCTAHOBKH U
KpUBasi BOCCTAaHOBJIEHUS (IajeHusi) 3a0oiHOro aaBieHus mnocie octaHoBku (KBJI-
KIIJI). Ha ocHOBe aHanm3a MOJYyYEHHBIX KPUBBIX OMPENEISIOTCS HE TOJBKO CPETHUE
3HaYeHUs (PUIBTPALIMOHHBIX XapaKTEPUCTUK B APEHUPYEMOM 00JIacTH IjIacTa, HO M UX
MU3MEHEHUE HA HEKOTOPOM PACCTOSIHUM OT CKBaKMHBI M CAMO PACCTOSHUE JI0 MECTA PE3-
KOr0 M3MEHEeHHs (PUIBTPALMOHHBIX XAPAKTEPUCTUK IIacTa. DTO MO3BOJSET YTOUYHSITH
pPa3HOTO pojJa HEOJHOPOAHOCTH IIACTA-KOJUIEKTOPA, BBIABUTH HAJIMYKE HENPOHMIlAE-
MBIX M MPOHULAEMBIX T'PAHMI] IUIACTA, MECT MEPETOKOB MEXKAY IJIACTAMH U SKPAHOB,
COCTOSIHUE MTPU3a00ITHOM 30HbI, TEKYIIIEE MJIACTOBOE JIaBJICHUE U T.]I.

MeTtoa ruaponpociIyiuBaHus OJM30K K METOAY BOCCTAHOBIJICHUs naBiieHus. Ot-
JUYME 3aKIH0YAETCS B TOM, YTO IMPU HU3MEHEHUU PEKMMA JKCIUTyaTallUd CKBa)KHHBI
(mycK WM OCTAaHOBKA) M3MEHEHHUE JIaBJICHUSI PETUCTpUpYyeTCs Ha 3a0oe ApYyroil ckpa-



JKUHBL. Peructpupyemass KpuBas HW3MEHEHHS 3a00MHOTO JaBJICHUS B pearupyroieu
CKBa)KMHE HA3bIBAETCSI KPUBOW TUAPONPOCTYIIUBAHUS WIIH PEarupOBaHUS.

Hanexuocth onpenencHus GuiIbTPaIMOHHO-€MKOCTHBIX XapaKTEPUCTUK KOJUICK-
TOPOB MO pe3yJibTaTaM THAPOJUHAMHUYECKUX UCCICIOBAHUN CKBAXXUH 3aBUCUT OT Ipa-
BWJIBHOTO BBIOOpA THAPOIMHAMHYECKON MOJIETU U METOAUKU MHTEPIpPETAIUU PE3yJib-
TaToB.

[M'uapoauHaMuvecKue UCCIIeIOBaHUS CKBAXUH OTpakeHbl B padotax I1.4. [Tomy-
oapuHoBoii-Kounnoii, B.H. IllenkadeBa, M. Mackera, U.A. Yapnoro, I'.1. bapen6ar-
ta, FO.I1. bopucosa, 3.b. Uekamtoka, C.H. by3zunosa u 1.JI. Ympuxuna, b.C. UepHosna,
M.H. baznosa, A.1. Kykosa, C.I'. Kamenenkoro, JI.I'. Kynaenuna u FO.A. MscHukoBa,
P.I'. IllarueBa, P.C. XucamoBa c¢ coaBropamu, B.Jl. JIsicenko, Muiepa, Jlalieca u
XerunHcoHa, XopHepa, Xepcra, Ban-OBepaunrena, Xucamona P.C., Muxaitnosa B.C.
U MHOTHX APYTUX uccienoBareneii. Ha ocHOBe uX HayyHBIX TPYIOB CO3/aHbl TEOPETH-
YECKUE OCHOBBI THUJIPOJIMHAMUYECKHX METOJIOB HMCCIIENOBaHUS HE(MTSIHBIX U Ta30BBIX
CKBaXHMH. biarogapsi 5ToMy OHM B HACTOSIIIEE BPEMs C OOJIBIIUM YCIIEXOM HCIOJIb3Y-
I0TCS B MPAKTUKE HEDTSIHOW MPOMBIIIIICHHOCTH.

Jlns mosiydeHus JOCTOBEPHBIX (PUIBTPAIMOHHO-EMKOCTHBIX XapaKTEPUCTUK
MPEJIO)KEHHBIMU BBIIIE METOJIaMH TPeOyeTCs MPOAOJIKUTEIbHOE BpeMsl HCCIeI0Ba-
HUM, YTO B COBPEMEHHOM MPAKTUKE CUMUTAETCS MPOOJIEMHBIM (DAKTOPOM, BBUY IKOHO-
MUYECKON COCTaBIIAIONICH HCIBITAHUN, OCOOCHHO TP HCCIEAOBAHUM MOPCKUX TOUC-
KOBO-OIICHOYHBIX M Pa3BEIOYHBIX CKBAXKHUH. B CBsI3M ¢ 3TUM Hacrtosmas paboTa OCHO-
BaHa Ha pe3yJbTaTaX YCTAHOBUBIIMXCS W HECTAIMOHAPHBIX PEKUMAX TMAPOJIUHAMUYE-
CKHMX MCCJIEIOBaHUMN CKBaKUH METOJIOM MOCTPOEHUS UHAMKATOpHOUM quarpammel (MU]1) ¢
HEOOJIBIIIMM BPEMEHEM NEPUOJIOB MPUTOKA M PETUCTPALMEl KPUBOW BOCCTAHOBIICHUS
naBieHus. B manHOM paszene moapoOHO M3II0KEHBI TPAJAWIIMOHHBIE TIOIXO0IBI U TpHe-
MblI onpezaeneHus napamerpoB 1miacta no M/ u KBJ] u nepexoa K HOBBIM IOJX0AaM
unrepnpetannu AaHHbIX ['JIK-OIIK B pexxrime peaibHOTO BpEMEHH.

Bo BTOpOIi ri1aBe noapoOHO OMUCHIBACTCS METOAUKA IKCIPECC-OIICHKH XapaKTe-
pa HACBHIMICHUS W TMPOMBINIIICHHON 3HAYUMOCTH OOBEKTOB paspe3a TOHCKOBO-
OIICHOYHBIX U Pa3BEJOYHBIX CKBAXKHH.

Jns pemieHusi MOCTaBIEHHOW 3aJ]a4yd aBTOPOM MPOAHAIU3UPOBAHBI CYIIECTBYIO-
M€ METOAbl MHTEPIIPETAIMUA JTAHHBIX B OTKPBHITOM CTBOJIC U MPEIJIOKEHA METOJMKA
AKCIPECC-OLICHKU XapaKTepa HACHIIIEHUS U MPOMBIILUICHHOW 3HAYMMOCTH OOBEKTOB C
UCIIOJIb30BaHUEM PE3YJIbTAaTOB TuaApoanHamMudeckoro kaporaxa (I'JIK) u onpoboBaHus
mactoB Ha kabene (OIIK) ckBakuH ¢ TOMOIIBI0 MOTYJIBHOTO TMHAMHYECKOTO MCTIBITA-
tens twiactoB Modular formation Dynamics Tester (MDT). JlanHas MeToauka 3apeKo-
MEeHJI0Baja ce0s KaKk B TEPPUTEHHBIX, TaK U B KapOOHATHBIX OTIOXKEHMsX mmienbdha Ce-
BepHoro Kacnus v onpoOGoBaHa Ha MOMCKOBO-OLIEHOUHBIX CKBaXKWHax 2, 4, 5,6, 7,9, 9-
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bis, 11 Pakymeunsie, 1 Mopckas, Tro6-Kaparan, BII-2, G-1 MeCTOpPOXIACHHS WM.
1O. Kopuaruna, 1,2 3anagno-Capmartckue u ap.

[Tpu BeImonHeHUM nccaeaoanuii MerogoM I'JIK-OIIK nepBoHayanbHO OLlEHHBA-
eTcsl Hauuue KoJuiektopa. [lpu oOHapyXeHHH KOJUIEKTOpa MPOU3BOAUTCS JI€KOMITpEC-
cus B npudope MDT, uTo compoBokaaeTcss 3aMepoM IIJIACTOBOTO JIABJICHUSI U PEru-
crpauuen KITI-KB/I.

OnHYM M3 OCHOBHBIX YCJIOBUN OTHECEHUSs 3amacoB Y B k kaTeropun B, siBisercs
M3Y4YCHHE TI0 pe3yJIbTaTaM MCIBITAHUS U UCCIICOBAHUS CKBAXKUH KOA(DPHUITMEHTOB TIPO-
JTYKTUBHOCTH, THUAPOIMPOBOTHOCTH, IMHE30MPOBOJTHOCTH TMPOAYKTHUBHBIX ILIACTOB,
HAYaJIbHBIX TUTACTOBBIX JIABJICHUNA W TEMIIEPATyp, MOTEHIIMATLHBIX TeONTOB HEDTH, Ta3a
U KOHJEHCcaTa.

KonuyecTBeHHasi OllEHKa MEPEYHCICHHBIX MMapaMeTpOB MPOU3BOAMUTCS MO pe-
3yJapTaTaM ucneiTareneil miactoB Ha Tpyoax (MIIT, DST) B OTKpBITOM CTBOJIE WJIU TIO
JTAHHBIM TIPOMBICIIOBBIX UCCJIENOBaHUM Mep(OPUPOBAHHBIX MPOAYKTUBHBIX TUIACTOB B
00Ca)KEHHBIX CKBAKUHAX.

OpHako B HaCTOsLIEE BpeMs pellaTh aHAJOTHYHbIE 3a/1a4l MOXHO IO pe3yJibTa-
TaM KOMIUJIEKCHBIX MCCJEI0BAHUIM OOBEKTOB HUCIBITATENSIMU IJIACTOB HA KaOeje B KOM-
MOHOBKaX:

® C MPWKUAMHBIM 30HJOM — TOYCYHBIE 3aMepbl TUIACTOBOTO JABJICHUS, IIO-
JBIKHOCTH M TEMIIEPaTyphl (pUCYHOK 1);

®  C JIBOWHBIM IAaKEPOM — UHTEPBAJIbHBIC HCCIE0BaHUs, MUHU-DST

(pucyHok 1).

Pucynok 1 — Buenmnwuii Bun npudopa MDT: ¢ mprKHMHBIM 30HJIOM B BapUAHTE «IIPHU-
KUMHOM 30H1» (ClieBa) U JByXMaKepHasi KOMIIOHOBKa (CIipaBa)

Taxum oOpa3om, 000CHOBaHME MPOMBICIOBBIX XapaKTEPUCTUK IIacTa JJIsl OTHE-
ceHus 3amacoB Y B k kateropuu B; Ha HOBBIX MIomaasax TpeOyeT penieHus cleIy e
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3a1aun — obecreueHre He0OX0JUMbIX U IOCTaTOUYHBIX OOBEMOB UCCIEIOBAaHUN pa3any-
HBIMU KOMITOHOBKAMU UCHBITATENEN MJIACTOB Ha KaOesie C 1ebl0 MOJTyYeHHs! T0CTOBEp-
HBIX BEJIMYUH TUIPOAMHAMUYECKUX ITAPaMETPOB.

3amepsl IacTOBOTO JAaBieHus npudbopom MDT ocylecTBIsIOT Kak ¢ IpUMEHe-
HUEM NPUKUMHOTO 30H/1a, TaK U IPHU MOMOILM JIByXIIaKepHON KOMITIOHOBKH. J{J1s1 n3Me-
pEHUS JaBJICHUS HCIONB3YIOTCS OJTHOBPEMEHHO KBAapIIEBBIN M MbE30METPUUECKUN Ma-
HOMETPBI, YTO TO3BOJSIET 00ECIEeYNTh KOHTPOJb KAauecTBa M TOBBICUTH HAIEKHOCTH
npudopa.

Bricokasi TOYHOCTh JATUYMKOB AABJICHUS M HEOOJbIIAs MPOJOHKUTEILHOCTD 3a-
Mepa Ha OJIHOHM TOYKE MO3BOJIAET MPOBOJUTH 3HAYUTEIBHOE KOJIMYECTBO 3aMEPOB JaB-
JICHHsI B XO/I€ OJJHOW CIYCKO-TIOJBEMHOW OMEpalnuu M, TAaKUM 00pa3oM, MPOU3BOIUTH
npoUIMpPOBAaHUE TIACTOBOTO JAABJICHUS MO Pa3pesy.

[TocTpoeHue 3aBUCUMOCTEN PACCUMTAHHOTO IUIACTOBOrO MABJICHUS B KaXKJIOH
TOUYKE 3amepa OT ITyOHHBI IO3BOJISIET IO METO/1y HAMMEHbBIIINX KBAJAPaTOB MOATBEPIUTH
riyounsl KoHTakToB muiactoBbix ¢uounoB (I'HK, BHK, I'BK), xapakrep HacwieHus
KOJUJIEKTOpa IO IJIOTHOCTH (MJIIOMJIOB B IUIACTOBBIX YCJIOBUSIX C YTOYHEHHEM I'paJiueH-
TOB IJIACTOBOTO JIaBJICHUS (PUCYHOK 2).
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Pucynox 2 — [Ipodwis u rpaguent gaBiaeHus mo pesynbratam ['JIK
B ckBaxkuHe 4 Pakyiieunas

JUil OLIEHKM BEPTUKAJIbHOW M TOPU3OHTAIBHON MPOHUIIAEMOCTH HCIIONb3YHOTCS
pa3inyHble AaHAIUTUYECKUE U YHUCICHHBbIE MOJENN O0ECKOHEYHOr0 TOMOTEHHOTO TOTie-
PEYHO-U30TPOITHOTO IUIACTA.
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[Ipu n0CTaTOYHO MPOAOHKUTENIBHOM JENpeccud KpuBas U3MEHEHHUs JaBJICHMUS,
peructpupyemas BEpTUKAIbHBIM 30HA0M, 00paTHO MPOMOPLHUOHATIbHA TOPU30HTAIBHOMN
nponunaemoctu (1/Ky), a MHTEpPEepeHIHs NaBICHHS, PETUCTPpUPYyEMas TOPU30HTAIb-
HBIM 30HJIOM, OOpaTHO MPOIOPLHOHAIbHA KBaIPaTHOMY KOPHIO MPOU3BEACHUS BEPTH-
KaJbHOW M TOPH3OHTAJIBHOW MpoHHIaeMoctei ( 1/,/k,k, ). Takum oOpa3om, 3amepsis
UHTEpPPEPEHIINIO JABJICHUS B IBYX HAOMIOAATENbHBIX 30HAAaX, MOXKHO OLEHUTh BEPTHU-
KAJIbHYIO U TOPU30HTAIbHYIO IPOHUIIAEMOCTH.

Heo0xoaumMo OTMETUTB, YTO 711 MPUBOJUMOM 3/1€Ch METOAMKH pacyeTa, CleayeT
obnagaTh TouHOM MH(OpMalen o nedute oTOOpa KHUIAKOCTH, OTKAUMBAEMOU JeTpec-
CHOHHBIM 30HJ0M. Haumydrmmm cnmoco6oM AOCTUKEHUS TTOCTOSIHCTBA Jie0nTa oTOMpae-
MOM KHUIKOCTH SBJISIETCS] UCIIOJIB30BAHUE IOMOJIHUTEILHOTO MOYJII KOHTPOJIS MOTOKA.
Takke nnst co3naHus AENPECCUM MOKHO MCMOJb30BaTh TNTyOMHHBIA HACOC M OILEHUTh
ne0uT 0TOOpa Mo TEXHUYECKUM XapaKTEPUCTUKaM Hacoca.

Ucnons3oBanne texnonoruii ['JIK-OIIK mpemycmaTpuBaeT HECKOIBKO CIIOCOOOB
OIICHKU (DUIIBTPAIMOHHBIX CBOMCTB KOJUIEKTOPA.

1 B cunydae, xorna B KoHIle niepuoja otoopa kpuBas naaeHus nasinenus (KIT/I)
BBIXOJIUT Ha ACUMITOTY, IPUMEHSIETCS aHAIUTU4YECKast (popMyIia TOYEHHOT'O CTOKA.

2 MHcnonp3yercs ammpoOKCHMAIUs MPSMOJIMHEHHOTO y4acTKa KpPHBOW BOCCTa-
HoBJieHus napnenus (KBJI) Ha rpaduke 3aBUCUMOCTH TaBICHUS OT «paJUAIbHON WK
«cheprdeckoin» BpeMeHHON QyHKIIUU (XapaKTEPHbIE YUYACTKH).

3 Ilpumensiercs coBMenieHue auarHoctudeckoro rpaduka KBJ[ ¢ Ttumnosoi
KPUBOM COOTBETCTBYIOLIEH aHAIMTUYECKON Mozend. [Ipn 3TOM OIKHO BBITIOIHATHCS
YCIIOBUE COBIAJIEHUSI UCTOpUU AaBieHus B xonae Bcero uccnegoanus (KIIA u KB) ¢
pacyeTHOM, MOJIy4YEeHHOW B paMKaxX MOJEIIH.

Brtopoit u Tpetnii moaxoapl MPEACTABIAIOT COOON CTaHAAPTHBIE CIIOCOOBI 0Opa-
OOTKH U UHTEPIPETAIMN MPOMBICIOBBIX THAPOIMHAMUYECKUX HCCIECIOBAHUNA METO/1a-
mu KIT/J-KB/I.

bnarogaps Bo3moxkHoctr KoMmoHOBKM MDT 1o oTkauku ¢ronga B mpoOOOT-
OOpHBIE KaMepbl WU MPOCTO B CKBAXKUHY MPHU MMOMOILH TTTyOMHHOIO HAacoca, a TaKXKe C
UCITOJIb30BAaHUEM MOJYJISL IBOMHOIO Makepa, BO3MOYKHO MTPOBECTH TaK Ha3bIBAEMbIE WH-
TEpBaJbHBIC HUCCIIEJOBAHMS HAa HEYCTAHOBUBIIMXCS peXHMax Nputoka (MuHU-DST)
(aHaJIOT WICClIEIOBAHUSI UCTIBITATENIEM IUIACTOB Ha TpybOax). Takas KOMIIOHOBKA MO3BO-
JSieT B OMPENEICHHOM Mepe 3aMEHHUTh CTAaHJIApPTHBIM IJIACTOMCHBITATENh Ha TpyOax
(UIIT, DST) u, kak cleAcTBUE, 3HAYMTEIBHO CHU3HUTH MPOJOJIKUTEIBHOCTh HCIBITA-
Huil. OcoOyr0 IEHHOCTh 3TO MPEACTABISIET AJIS JIOPOTOCTOSIIEr0 MOPCKOTO OypeHwus,
T.e. akTyanbHo Jis menbha Ceseproro Kacmus.

Heo0xo1umMo OTMETHTD, YTO pEIICHHE TaKUX 3a7au KaK OLIEHKAa KOHTypa MUTaHUs
Y TPaHMI] TIACTa, CTOALIUX MPHU UCCIEIOBAHUSIX CTAHIAPTHBIMU THIPOIMHAMHYECKUMU
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METOJAaMH, KaK IIPAaBUJIO, HE SIBJISIFOTCS OCHOBHBIMM 33/1a4aMH, CTOSILIUMU MEPE] UCCIIE-
noBaHusiMu, nipoBoAuMbIMU ¢ moMolsio ['JIK u OIIK, Tak kak onpeneneHue 3TUX Xa-
PaKTepUCTUK TpeOyeT MOMOIHHUTEIBbHBIX 3aTpaT BpeMeHu. OIHAKO, MOXHO TPOU3BO-
IUTh 0TOOp mpo6 miacToBbIX GurouaoB ans PVT-ananusa, a Takxke, B OOJBIINHCTBE
CJIy4aeB, BO3MOYKHO, OLIEHUTh TOPU30HTAIbHYIO U BEPTUKAJIBHYIO IPOHUIIAEMOCTH.

HccnenoBanue ¢ UCMOIb30BAHUEM MOJYJIA JIBOMHOIO Makepa MO3BOJISIET B HEKO-
TOPBIX CJIy4asix OLICHUTh CBOMCTBA IJIacTa B PaUyce /10 HECKOJIbKHUX JECATKOB METPOB
¢ perucrpamuend KB/I, mpoaomKUTEeIbHOCTBIO OT JIECATKOB MUHYT 10 HECKOJIBKHUX 4a-
COB.

Pa3paboTanHblil anropuT™M MPOBENCHUS W MUHTEPIIPETAIIMU UCCIEIOBAaHUN METO-
noM creruanbHoro I'JIK, mpennokeHHbld aBTOPOM M KOJUIEKTUBOM OTJIENIa TUIAPOIU-
HAMUYECKUX M WHJIUKATOPHBIX HMCCIIENOBaHUN CKBaXWMH ¢uimana «BonrorpagHUIIN-
MOpHE(DTH» MO3BOJISECT OLICHUTh (PUILTPAIMOHHBIE U KOJUICKTOPCKHUE MapaMeTphl Iijia-
CTa-pe3epByapa, COCTOSHUS MPU3a00HWHON 30HBI U YTOYHWUTH BEIWYUHY HAYAIBLHOTO
MJJACTOBOTO JIaBJIEHUS IO pe3yJbTaTaM 3aMEPOB HE TOJBKO JIBYXITAKEPHON KOMIIOHOB-
KO, HO U IPUKUMHBIM 30HJIOM.

Ocob6enHocTh crenunaibHoro ucciegaoBanus ['JIK 3akimtodaercss B yBeIMYEHUU
BPEMEHU JIPCHUPOBAHUS TJ1acTa (32 CUET OYMCTKH CKBOXKUHBI Ha Pa3HBIX PEXUMAX pa-
00THI Hacoca ¥ 0TOOpa MpoOsl (PIIrONAa) U PErUCTpaIuy JOTOJHUTEIBHOU MPOIOIKU-
tenbHOM KBJI (~ 0,8 — 2,0 u) B koHI1Ie uccnegoBanus. O61iee BpeMs UCCIIeI0BaHUS TPU
ATOM HE MPEBBINIAET 7-8 YacOB Ha 3alNIAaHUPOBAHHOM Touke. Ampobarusi pa3paboTaH-
HOTO ToAXoAa IpoBeneHus U uHTepnperanuu cnenuanbHeix ['JIK Ha Gonee yem 10
MOPCKHX TOMCKOBO-OIIEHOYHBIX M Pa3BEJIOYHBIX CKBAXKMHAX IOKa3ajla HE3HAUYUTEINb-
HYIO TIOTpenrHoCTh (He Ooiee 19,7 %) B onpeaeneHnr OCHOBHBIX THIPOIMHAMHYECKIX
napaMeTpoB. ITO AAET BO3MOXHOCTh YTBEPKIATh, YTO JAHHBINA aJrOPUTM HUCCIEAO0Ba-
HUSI TIO3BOJIIET B PEXKUME PEATIbHOTO BPEMEHU OLIEHUTh CBOMCTBA IIaCTa B paguyce 10
HECKOJBKHX JECSTKOB METPOB B OTKPBITOM CTBOJIE CKBAKUHBI 0€3 CITyCKa KOJIOHHHI.

B Tperbeil riiaBe paccMaTpHUBAKOTCS ONPEAEIECHUS OCHOBHBIX TMAPOJWHAMUYE-
CKUX IMapaMeTpoB (IIacTOBOE JaBlicHHE, KOA((UIIMEHT MPOXYKTUBHOCTH H JCOUT) C
OIICHKAMU BBISIBJICHHBIX MOTPEUIHOCTEN MPU NPUMEHEHUH MPEAJIOKEHHOrO (CTaHIaapT-
Hoe ['JIK) u pa3pabdorannoro (cnenuansaoe I'/IK) MeTonoB sxcnpecc-uccieoBaHmil.

JIJist OlleHKHU TPOJYKTUBHBIX BO3MOXKHOCTEH IJIacTa-KOJUIEKTOpa BHIOpaH METO.
uneHtuukanuu. CyTb METOJ1a UAECHTU(DUKAIIMN CBOJUTCS K MOCTPOCHUIO MOJEIIH TJ1a-
CTa U ONPENEIICHUIO €€ MapaMeTpOB MO JaHHBIM «BO3ACHCTBHI» Ha BXOJI€ M BBIXOJE.
Jlnia nnacTa, KOTOpBIM paccMaTpUBaeTCsl Kak OOBEKT UACHTU(UKALINY, «BO3ACHCTBHUE HA
BXOJIe» — IeOUT KOHKPETHOM CKkBaKUHBI Q(1) MM MPUTOK KUIKOCTH K CKBa)KUHE, a Ha
Boixojie P(t) — n3MeHeHue 3a00HHOTO JaBIICHUS.
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BoccranoBnenue naBiieHus Ha 3a00€ CKBAKHUHBI PACCMATPUBAETCS KaK HEKHM
JTUHAMUAYECKHUNA MPOIIECC, OMUCHIBAEMBIN B MPOCTEUIIEM Ciydae ciemyronmm audde-
PEHIIMAJIbHBIM YPABHCHUEM:

dAP(t)

T. +AP(t) =C-Q(t), (1)

rme  C'= 1 - kospdunuent npoxykruBHOCTH, M/cyT-MIla;
T — Bpems mepexoHOro mpolecca, .

U3 ypaBuenus (1) nomyuaercs unrerpanpHas popmyna s oopadotku KB/I.
AV@H _1 Al T )

AP(t) C AP(t) C’

e AV(t)= j Q()]-d

Al(t) = J'Pa) P]dr;
Qo, Po — cooTBeTCTBEHHO HAaYalbHBIN 1€OUT U YCTAHOBMBIIEECS 3a00MHOE IaBe-
HUE.
[Tpu noctatouno npogomxuTenbHbix KBl 1 mocTOSHHOM HayalbHOM JeOUTE B
poliecce MPUTOKA ypaBHEHHE (2) MOXKHO YIIPOCTHUTH

+A|(t):C_Qo't ] (3)
AP(t) AP(t)
Bripaxkxenne (3) mnpencraBiseT coOoOd ypaBHEHHWE TIpsSMOM B KOOpAMHATaX
Qo -t Al (t)
HUS B YKa3aHHBIX KOOPJIMHATAX, MOKHO ONpPEAEIUTh KOI(PPUIUEHT IPOTyKTUBHOCTH.

}. Takum oOpa3zoMm, mepecTpauBas (akTUUECKHE TaHHBIC 3aMEPOB JaBiie-

CrnenyeT OTMETUTH, UTO PACCUYUTHIBAEMBI METOIOM MACHTU(DUKAIIUN KOIPPUIIH-
€HT NPOJYKTUBHOCTU OTPAKAET COCTOSHUE YNAJTIEHHOM 30HBI IUIacTa («ECTECTBEHHOE»
COCTOSIHHE).

Ha ocHOBaHNU OIIEHKM NPOAYKTHBHOCTH OTJENBHBIX MHTEPBAJIOB pa3pe3a CKBa-
YKUHBI TIOSIBJISIETCS. BO3MOKHOCTh MPOTHO3UPOBATH IKCIUTYaTAllMOHHYIO XapaKTEPUCTH-
KY BCEU UCCIEAYEMOU 3aJIEHKHU.

AHanu3 BAUSIOMUX (PaKTOPOB HA MPOAYKTHUBHOCTH MOKa3bIBAET, YTO PACCUUTHI-
BaeMasi MPOAYKTUBHOCTh MO pe3ynbTatam o0pabotku 3amepoB ['JIK merogom uimeHTH-
buKkaimm, onpenenasieTcs, B OCHOBHOM, MOJABMXHOCTbIO (PJIFOM/IA, HACBIILAIOIIETO U3Y-
YaeMbIil HHTEpBAJl B MOMEHT €r0 UCIIbITaHUS (PUCYHOK 3).
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Pucynox 3 — Onpenenenue Ko3QPUIIMEHTOB NPOAYKTUBHOCTH METOJIOM HICHTU(PHUKA-

ruu 1o ['JIK nHTepBanoB anp0ckoro (a), antckoro (0) pycoB U HEOKOMCKOTO (B) HaTb-

sApyca B CKBaxHHe 2 PakymeuHnas

Tabmuna 1 — ConocraBneHue ruipoOAMHAMUYECKUX TApaMETPOB MO Pe3yIbTaTaM UCIIbI-

TaHUM OTJIOKEHUU B OTKPBITOM CTBOJIE U B KOJIOHHE

XapakTep HachIIEHNS 00BEKTa Tractosoe aesetic, Jlenpecens, MITa Jlenr, H.Mzs‘cyr
Hurepsan nenbitanus MIla Tlorpemocrs,
Homep cxakmHbt ObbexT N | Horpeumocts, %
00BeKTa, M IIK T TIK T % Tk e [Tpornosusiit | ®axrryeckuit
(o TJIK) (o ITUC)
3206,0 - 32232 Turon-11I Ta30HACHICHHBI Ta30KOH/ICHCATHBII 3442 34,46 01 10,2 10,6 176000 184800 48
2 Capmar

3127,3-3146,8 Turon - 1 Ta30HACHILCHHBI Ta30KOH/ICHCATHBII 3348 3357 03 17 14 1111200 1084200 25
2 3an-Capmar 3235,0- 3254,0 Turon-1l | 1 Hedrera | 34,69 34,52 05 174 19,7 173100 174800 10
3221,0- 32425; Tutos T+ raxomﬂ:tcx—ncafouacm razoxonﬂcnsamm{v c 318 3403 34 1367 1367 101283 3352 197

3261,5- 3271,0 EHHBLI 11114CTOBOI BOJOI

3 Capmar -
3160,0- 31660 Trgn - | | MORRACHCATORACH || TBORORICHCATHMTL € 9349 |+ 3347 00 500 | 515 196460 199283 14

LCHHBI TUIACTOBOI BOAOI

Ta30HACHIICHHBI .

) Ta30KOHICHCATHBI ¢
4 Capyiar 32525 - 32690 Tirror-1II KomeKtope nactosoii ooin | 3458 | 34,36 06 10 10,15 26700 30428 123
TPU3HAKAMI
N npu3HAKAMH HedTH
IUIACTOBOI BOJIBI

1 HOskHas 2588,5- 26105 Turon-1I BOJIOHACHIILEHHBIH BOJOHACBIEHHBIH 21,18 21,35 0,6 0,11 0,112 2,35 23 22

ConoctaBienre ko3(pPUIMEHTOB TPOJYKTUBHOCTH IO

I'’IK-3amepaM U KOM-

INICKCHBIM THAPOJHMHAMHUYCCKUM HCCICAOBAHHUAM Ha CTAOIMOHAPHBIX M HCYCTAHOBHUB-

muxcst pexumax (I'IVC) moaTBepkaaloT MPaBOMEPHOCTH IMpeiaraéMoro IMojaxojia

(tabmuma 1).
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Kak BuaHO W3 aHanu3a JNaHHBIX TaOMuUbBl 1, MakcMMalbHas MOTPEIIHOCTh B
OILICHKE SKCILTyaTallMOHHON XapaKTepUCTUKU HEPTEHACHIIICHHBIX OOBEKTOB HEOKOM-
CKOTO HaJbsipyca He mipeBbimaet 19,7 %.

B 4derBepToii ri1aBe NMpUBEACHBI MPUMEPHI TPAKTUUYECKUX PACUETOB T'UIPOIHHA-
MUYECKUX HCCIEI0BAaHUM, BBIMIOJHEHHBIX pPa3pa0OTaHHBIMU METOJAMH, COJIEpPKaIlue
OIICHKY I'€0JIOTHYECKUX CTPYKTYP IO pa3pe3y U MPOMBIIIIICHHON 3HAYMMOCTH.

B xone paboTel Haj auccepTaleil aBTOPOM MPOBOJMIACH CHUCTEMATHYECKas
pOMBICIIOBasl paboTa, 3aKJIIOYaBIIAsIiCs B OTpaOOTKE U ampoOaiuu MpejioKEHHBIX,
pa3pabOTaHHBIX TEXHOJIOTHI MPOBEICHUS THAPOIMHAMUYIECKOTO KapoTaXka B IOUCKOBO-
OIICHOYHBIX M Pa3BEIOYHBIX CKBaXKMHAX. J[JI1 MHTEpIpeTaluy KCIOIb30BaIUCh METO-
JIbl, OCHOBAHHbBIE Ha CYLIECTBYIOILEH MaremaTuueckoil 0a3ze unHteprnperanuu KB/ u
BHOBb MPEJICTABJICHHOMY aJITOPUTMY ONEPATUBHOW UHTEPIPETALIMN PE3YJIbTaTOB MOHU-
topuHra nposeaeHus ['JIK-uccinenoBanuii ¢ UENbIO SKCIOPECC-OLIEHKH XapakTepa
HACBIIICHUS U IPOMBIIIUICHHOM 3HAYMMOCTH 00BEKTa.

JInsi MOATBEPKIAEHUS COCTOSITENIBHOCTH MPEAIaraéMoro IMojaxojia UHTepHpeTa-
MU, TOMUMO aHaJI13a UHTEPIPETAUN TIOUCKOBO-OLIEHOYHBIX U Pa3BEJOYHBIX CKBAKUH
HOBBIMHM METOJIAMH M aJITOpUTMaMHU (cTaHnapTHoe U cnenuanbHoe I'J1K), aBTopom npu-
BEJICHBI PE3YyJIbTAaThl MCCICAOBAHUN TOPU30HTAIBHOM SKCITyaTaAllMOHHOW CKBaYKHHBI
KOHTMHEHTAJIBHOTO IeNb(da B npouecce OypeHus. [lorpemtHocTh BBIMOIHEHHBIX ONpe-
JIEJICHUI, B CPABHEHUE C UCTIBITAHUSIMU B KOJIOHHE, HE MPEBBIIIAIOT 7%.

B Tekymieil rnaBe rnoka3zaHbl CONOCTABIECHUSI OCHOBHBIX PE3yJIbTATOB HCCIIEI0BA-
HUS B OTKPBITOM CTBOJIE C pe3yJIbTaTaMHU HUCIBITAHUHN B KOJIOHHE (TIOTPEIIHOCTD HE Mpe-
Bhimaet 19,7 %).

AnpoOanusi npeayoKeHHbIX aITOPUTMOB U METOJOB MHTEPIPETALUH PE3yJIbTa-
toB ['’JIK-ucciaenoBanuii mpoBOAMIACH HA CKBaKMHAX HE(PTETOOBIBAIOIIMX KOMIIAHUM:
000 «HYKOI71H—HH;KHGBOJDKCKHe(pTB» (2,4,5,6,7,8,9, 9-bis, 11 Pakymieunsic; BII-
1 u 108 um. FO. Kopuaruna, 1 Mopckas, 1 Xa3pu u 3, 4 Capmarckas, 1, 2 3anaaHo-
Capmarckas, 1 FOxnasn), OOO «Hedtsanas xomnanus «[Ipuazosaedto»» (1 I'eonoru-
geckas), OO0 «Kacnutickas HedTsanas komnanus» (1 Peroauss).

B 3ak/1l04eHUM U3JI05KEHBI TOJIyYEHHBIE PE3YJIbTATHI:

B nuccepranmonnoit pabore pa3paboTaHbl ¥ ampoOMPOBaHBI HOBBIC TOIXOJIBI K
TEeXHOJIOTUM uctibITaHusl ckBakuH Merogamu ['JIK-OIIK, o6paboTke n uHTEpHpeTanuu
NoJy4yaeMbIX AaHHbIX. [IpennoxkeH panmoHanbHbI KOMIUIEKC METOAOB, O3BOJISIOIINX
B Ipoliecce OypeHHsi CKBaXXMHBI M Cpa3y IOCIE €ro 3aBepIleHUs peniaTh C BBICOKON
re0JIOro-TUAPOIMHAMUYECKONH 3(P(EKTUBHOCTHIO 3aJa4ld MO BBISBICHUIO MPOJYKTHB-
HBIX KOJUIEKTOPOB, JOCTOBEPHOMY OIPEACICHUIO XapaKTepa MX HACBIIIEHUA U MPO-
MBIIUIEHHOM 3HAYUMOCTH.
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HccnenoBanusiMu aBTopa MOKa3aHO, YTO MOTPEIHOCTh MPEAJIAraeMbIX METOAU-
YECKUX MOJXOJ0B M3YUYECHHsS Te0]0ro-(hM3MYecKux MapamMeTpoB IJIACTOB B Ipoliecce
IIPOBOJIKU CKBaXkuH 2, 4, 5, 6, 7, 8, 9, 9-bis, 11 Pakymreunsre menbda Kacnmiickoro mo-
ps He npeBbIaeT 16 % no cpaBHEHUIO C TPAJAULHUOHHBIMHU UCCIEA0BAHUAMU B DKCILTY-
aTallMOHHOMN KOJIOHHE.

B nuccepranmonHoil pabore MOATBEP)KIAEHA JOCTOBEPHOCTh MPOPUIUPOBAHUS
nanHbeix ['JIK-3aMepoB miacToBOro AaBlIEHUS MO pa3pe3y NPOAYKTHUBHOW TOJIIUA IS
ompeseneHus: TpaHull (Pa3oBbIX MEPEXOJ0B OTOOPOM U AHATU30M MPEACTABUTEIHHBIX
riryonHHbIX OITK-ipo6 macroBoro dousa.

[IpoBeneHHBIN aBTOPOM aHAJIU3 BO3MOXHOCTEW COBpeMEHHbIX mpubdopoB MDT
MOKAa3bIBAET, YTO HMCIOJIb30BAHUE JBYXIMAKEPHOW KOMIIOHOBKU MO3BOJISIET MPOBOJIUTH
0TOOp MIYOMHHBIX MPOO IUIACTOBOIO MPOJYKTA MPH HE3HAUYUTEIBHBIX JEHPECCHSIX Ha
IJIaCT, YTO CYIIECTBEHHO MOBBIIIAET UX KauecTBO. KoHTposb mponecca oTdopa mo or-
TUYECKUM JIaTYUKaM B PEKHME PEATbHOTO BPEMEHU CHMXKAET PUCKH TOJyYEHUs He-
MPEICTaBUTEIbHBIX MPOO.

[IpensioxkeHHBIN B TUCCEPTAIMOHHONW pabOTe METOJ MPOBEIEHUS CHEIHAIBHOTO
I'’IK pacumupsier nHGOPMATUBHOCTh THAPOJAUHAMUYECKUX HCCIIEIOBAHUN 3a CUET yBe-
JMYEHMS 00JIaCTH IPEHUPOBAHUS TUIacTa-pe3epByapa.

Pe3ynbpTaThl BBHIOJTHEHHBIX aBTOPOM MCCIIEIOBAHUN MO3BOJISIIOT MOBBICHTH 3Ha-
yuMocTb MetofoB ['/IK-OIIK nnst pemenus 3aay NoucKa U pa3BeIKu NEPCIEKTUBHBIX
00BEeKTOB 1IETb(POBBIX MecTOpoXkaeHuN Kacnuiickoro mopsi.
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