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AHHOTALUMA

BeeaeHune. B paboTe paccMoTpeHbl 0CO6EHHOCTN NPoBeAeHUst U 06paboTKK ONbITHO-GUABTPALMOH-
HbIX PaboT B CIOXHbIX FTMAPOre00rMYeCKUX YCNOBUSX MPY NPEPLIBUCTOM BOA00TOOPE. AKTYalbHOCTb
paboTbl 06ycnoBaeHa LWMPOKNM pacnpoCTPaHEHWEM TaKOr0 pPeXKMMa SKCMNyaTaLy BOLONOABEMHbIX
coopy:KeHwuii. MpobnemMa nccneaoBaHnsa 3aKktoUYaeTcs B BO3MOXKHOM HEOAHO3HAYHOCTY AaHHbIX, NO-
JlyyaeMblX NpU OTKauKax C NepeMeHHbIMU 3HaueHns MU aebuTa. MiccnepaoBaHus NPoOBOAUNAUCH Ha Ep-
FEHUHCKOM MEeCTOPOXAEHUMN MUHEPasbHbIX BOA, PAcnoJOXKEeHHOM B 30He couNeHeHns EpreHnHcKon
BO3BbILLUEHHOCTU 1 AONWHbI perky Bonru.

Llenb. KOppeKkTMpPOBKa METOAMUKN OMbITHO-QUALTPALLMOHHbBIX PaboT B YCNIOBUAX U3MEHSAIOLLErocs Ae-
6UTa Ha OCHOBaHMWK OMbiTa aBTOPOB U COOTBETCTBYIOLLMX UCCAEL0BAHWIA.

MaTtepuanbl U MeToabl. B 0CHOBY paboThl MNOJIOMKEH OMbIT re0NIoropasBefoYHbIX paboT Ha AelCTBY-
folem Boao3abope C Lenbio MepeoLeHKN 3anacoB NoA3eMHbIX BOA, EpreHMHCKOro MecTopoMKAEeHUS
MUHEepasbHbIX BOA, pa3paboTka KOTOPOro B COOTBETCTBUM C TEXHONOMMYECKOW CXeMOI npesycMar-
puBanacb B NPEpPbLIBUCTOM peXMMe Aebuta CKBarKWHbl. OMnbiTHas OTKayka U3 cnaboHanopHoro ep-
FEHUHCKOro rOPU30HTa NPOAOIKUTENLHOCTBIO TPOE CYTOK MPOBOAUNACH B PEXMME IKCMayaTauuu,
B X0ze KoTopoi BblaeneHbl 10 cTaauii nebuta. OnpeneneHve koadoduLumMeHTa BOAONPOBOANUMOCTHU
BbIMNOJIHEHO METOAOM CYNeprno3nuuumn no CTyrneHsM aebuta Kak 0AMHOYHOE CKaukoobpasHoe BO3My-
LeHne, NpocneXeHHoe Mo MPMBEAEHHOMY MOHUMEHWUIO B NMPUBEAEHHOM BpPEMeHW. YpOBeHb NoA-
3eMHbIX BOA QUMKCMPOBAICA AAaTUYMKOM AaBeHus, AebUT — no BOLOMEPHOMY cueTumKy. ObpaboTka
OTKauYKM NPOM3BOAMAACE METOAOM BPEMEHHOIO MPOCNEKMBAHNSA, B XOA4€E OMblTa UCNONb30BANCA OAM-
HOUYHBI Bogo3abop. MonyyeHHble JaHHble 0bpaboTaHbl B nporpamMme Microsoft Excel.

PesynbTtaTbl. iccnegoBaHo BAMSAHWE NEPUOLOB HEMOJHOIMO BOCCTAHOB/IEHUS YPOBHS NOA3EMHbIX BOA,
Ha AOCTOBEPHOCTb pe3y/bTaToB pacyeta KoadduLMeHTa BOAONPOBOANMOCTU METOAOM CKaukoobpas-
HOro namMeHeHusi febuta. CHopMynMpoBaH BbIBOA O BO3MOMHbIX MPUYMHAX 3HAUUTENbHbLIX Koneba-
HWU 3HaUYEeHU KoapduLMEHTa BOLOMNPOBOANMOCTM B XO4e 06paboTKM AaHHbIX ONbITHO-GUALTPaLm-
OHHbIX paboT, BOSMOKHOCTM NPUMEHEHUS LJaHHOrO MeTozAa nNpy 06paboTKe TaKOro poa OTKauek.
3akntoyeHve. Ha oCcHOBe pe3ynbTaToB CAeNaH BbIBOA O HAC/leAMn CTYMeHel OTKauykM C BbICOKUM Ae-
6uTOM Ha nocneaywolime. BolABMHYTO MPEANOIOKEHE O BAWSHUW FpaHuubl obnactv ¢unstpauum
III poaa Ha faHHble, NoJlyYaeMble B XO4e ONbITHO-GUALTPALMOHHbLIX paboT. Ha CTaaum 0TKauKM C BbICO-
K1M Je6UTOM NPOUCXOAUT MHBEPCUS Pa3rpy3Ky B BblLUesIeKallniA FOPU30HT, HACNeACTBO KOTOPOW Npo-
AB/ISIETCS faNee U Npu NafeHumn febuta 1 BblpaaeTcs POCTOM YPOBHS, @ HE ero CHUMKEHMWEM, KaK crie-
[oBano oxuaatb. OTMeYaeTcs, YTo AOCTOBEPHOCTb JaHHbIX, NMOoJlydyaeMbiX B xo4e 06paboTKM Takmx
OTKauek, obecneynBaeTcs B Cyyae NoJHOMO BOCCTAHOB/IEHUSI YPOBHS MOC/E NPeAbIAYLLMX CTYNEHEN.

KntoueBble coBa: OMbITHO-GUNLTPALMOHHbIE PaboTbl, MPEPLIBUCTbIA PeXUM BoAo0TOOpPa,
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ABSTRACT

Background. Specific features of conducting experimental filtration works in complicated hydro-
geological conditions of intermittent water withdrawal are considered. The works were carried out
at the Ergeninsky mineral water deposit, situated in the area of the junction of the Ergeninsky up-
land and the Volga River valley. Conclusions about the specific features of determining the aquifer
parameters under these conditions are drawn; a review of the methods used for processing such
pumps is provided.

Aim. Correction of the methodology of experimental filtration works under changing flow rate con-
ditions.

Materials and methods. The groundwater reserves of the Ergeninsky mineral water deposit were
revised based on the experience of geological exploration at the existing site of water withdrawal.
In accordance with the technological scheme, the development of the deposit was planned in the
mode of intermittent withdrawal. An experimental pumping from a weakly pressurized Ergeninsky
horizon was carried out for three days in the operation mode, during which 10 stages of flow rate
were identified. The determination of water transmissivity coefficient was performed by the method
of superposition according to the flow rate steps as a single abrupt disturbance traced by the given
decrease in the given time. The level of groundwater was recorded by a pressure sensor, while the
flow rate was recorded by a water meter. Pumping treatment was carried out by the method of
temporary tracing. A single water intake was used. The data obtained were processed using the
Microsoft Excel software.

Results. The influence of periods of incomplete restoration of the groundwater level on the reliabil-
ity of calculations of the transmissivity coefficient by the method of intermittent water flow rate was
investigated. The conclusion is formulated about the possible causes of significant fluctuations in
the water transmissivity coefficient when processing experimental filtration data, as well as about
the possibility of using this method when processing such data.

Conclusion. An assumption is made about the influence of the filtration area boundary of the third
kind on the data obtained during experimental filtration works. This correlation is expressed by the
influence of the trend (increasing or decreasing) in the change of water withdrawal on the results
of calculating the water transmissivity of the Ergeninsky aquifer by the method of intermittent water
withdrawal, which makes it unacceptable in these conditions. At the pumping stage with a high flow
rate, the discharge inversion into the overlying horizon occurs, the results of which continue further
with a drop in flow rate and is expressed by an increase in the level, rather than by its decrease, as
expected.

Keywords: filtration area parameters, intermittent water withdrawal conditions, Ergeninsky
aquifer, transmissivity, single intermittent disturbance, processing of experimental filtration
works

Conflict of interest: The authors declare that there is no conflict of interest.

Financial disclosure: no financial support was provided for this study.

Proceedings of higher educational establishments
Geology and Exploration
2025;67(2):141—148



WN.A. Wapos, H.B. ducyH

For citation: Sharov I.A., Fisun N.V. Determination of filtration area parameters under con-
ditions of intermittent water withdrawal. Proceedings of higher educational establishments.
Geology and Exploration. 2025;67(2):141—148. https://doi.org/10.32454/0016-7762-2025-

67-2-141-148 EDN: YVHACQ

Manuscript received 19 October 2024
Accepted 30 April 2025
Published 30 June 2025

* Corresponding author

MocTtaHoBKa 3agaun

CtaTbs MocBsiLLeHa BONPOCaM onpeaeneHus napa-
MEeTPOB Maacta B YCNOBUAX OAMHOYHOIO CKauyKoob-
pasHoOro MsMeHeHus aebuta. OnbIT peLleHns noaob-
HbIX 3afa4 paccMoTpeH B pabotax [1—4]. ABTOpbI
[aHHOM cTaTbu npepnaralT CBOM aHaau3 MeTo-
[OB onpefeneHns QUABTPALMOHHBIX NapamMeTpoB
B 30HE BJIVSAHUS OAMHOYHOrO BOAO3abopa, GpyHKLM-
OHMWPYIOLLEro B peXMMe MpepbIBUCTOr0 BOA00TOHO-
pa. OTMETUM, 4YTO TaKOM PEeXMM 3IKCrulyaTaumm xa-
paKTepeH AN MHOMMX BOA03abOpOB, BbIBOASLLMX
noA3eMHble BOAbl ANS 3aBOAOB PO3/vMBa U AN CaHa-
TOPHO-KYPOPTHbIX YUPEXKAEHWUI, UTO ONpefensieT ak-
Tya/IbHOCTb paccMaTpMBaeMoi Npobaemsl.

PaccmatpuBaeMblli  BOA03abop  pacnonoXeH
B 30HE COYNeHeHUs EpreHMHCKOW BO3BbILEHHOCTH
W AONVHBI pekn Bonrm B oaHOW u3 6Ganok, npea-
cTaBnaoUen cobon apoaAnpPoOBaHHYO NOKOUHY BOC-
TOUYHOro CKAOHa [IpMBONKCKON BO3BbILLIEHHOCTN.
LleneBbIM CNyXUT €epreHNHCKUA BOLOHOCHbLIA ropu-
30HT. CeBepo-3anagHas 1 1ro-BOCTOYHAsA rpaHuLbl
y4yacTKa Bof03abopa MMEKT TEKTOHWUECKUIA XapakK-
Tep W yaaneHbl OT Bogo3abopa Ha paccTosHuWe, CooT-
BETCTBEHHO, 668 n 290 M. CeBepo-BOCTOYHAsA rpa-
HMUA NpoXoAuUT Ha paccTtosHum 430 M, coBnapgas
C KOHTYPOM BbIKIMHVUBAHUS €PreHUHCKNX OT/IOMKEH U
B6/1M3N 06pbIBOB BONXKCKON Teppachl, rie OHU KOH-
TaKTUPYIOT C Xa3apCKMMKM rvHamm (puc. 1). Ha Tek-
TOHUYECKUX TpPaHuLLax B €CTEeCTBEHHbIX YC/IOBUSIX
OTMeYaeTCs pasrpyska epreHMHCKOro ropusoHTa,
1 30eCb NpY 3KCNNyaTaumMmn Bogo3abopa MOXKeT bblTb
3apaHo Y III — nHBepcus pasrpysku (W). Cesepo-
BOCTOYHAs rpaHuLa ABASETCA 3aKPbITOW rpaHuLen
c Iy II. YetBepTana (toro-3anagHasi) rpaHuua Bblae-
NIAeTCs NO BbIXOAAM LLeIeBOro ropn3oHTa Ha noBepx-
HOCTb B 0611aCTV NUTaHWSA Ha PacCTOSAHUK 4 KM OT BO-
fo3abopa, 1 B 3TOM HanpasfieHUM rpaHuua nnacTa
B rMAPOAMHAMUYECKON MOAENn MOXeT paccMmaTpu-
BaTbCA Kak 'Y 1.

LleneBoi rOpuM30OHT COAEPKMUT claboHamnopHble
BOAbl, B KPOBJIE KOTOPbIX 3aneraeT ropusoHT CKUb-
CKUX T[NH, OTAENSIOWMNX EPreHUHCKUIA TOpU30HT

OT BbILUENEeXallero BOAOHOCHOrO rOpU30HTa 4eT-
BEPTUYHbLIX OTNOMEHWUM C Pa3HOCTbIO OTMETOK AH =
8 M — rpaHuua c Iy III (choucrtas Tonwa c nepe-
TeKaHueM). 06paboTKa OTKauKM M3 WCCNefyeMoro
BOA03abopa paHee He BbINOJIHANACh, U KO3IOPULMEHT
BOAONPOBOAUMOCTA LLEJIEBOrO0 €PreHUHCKOro ropu-
30HTa 6blN NPUHAT paBHbIM 14,6 M2/CyT No pesynbTa-
TaM pasBefoYHbIX PaboT Ha CMEXKHbIX yYacTKax.

06ocHOBaHHas aBTOpaMu No pesyabTaTaM pa3Bes-
KW rMApOAMHaMMUeckas MoAeb nokasaHa Ha pUCYH-
ke 1. Obnactb ¢GunbTPaLUKM B NNaHe MpeacTaBAseT
coboii nnact M-o6bpasHoii GopMbl C ABYMS rpaHu-
uamum III popa (MHBepcusa pasrpysku W), ofHOl 3a-
KpbiTOl rpaHuueit TY II (Q = 0). BepxHeli rpaHuuei
B pa3pese cnyxut 'Y III, yuepes KOTOpPYIO NPONCXOAUT
nepeTtekaHve B CMEXHbIN Bblllesexallnii ropusoHT,
N 30ecb Takke npu paboTe Boao3abopa BO3MOMXKHA
WHBEPCUSA pasrpysku. Mo ruaporeonormyeckmM ycno-
BMSM Y4yaCTOK BojO3abopa XxapaKTepusyeTcs Tpe-
Tber rpynnon CcioHocTu. PopmmpoBaHue 3ana-
COB MOXeT obecrneuymBaTbCsi Pa3HbIMU UCTOUHUKAMMU,
BKAlOYas CpaboTKy ynpyrux 3amacoB U, BEpPOSATHO,
WHBEPCUIO Pa3rpy3kun. Pob 3aKpbITOM rpaHuLLbl ocTa-
BasaCb HESICHOWN, MOCKOJIbKY B YCJIOBUAX KpaTKOBpe-
MEHHOW OTKa4yKM OHa He NPOosiBMAACh.

[na oueHKM GUNbTPALMOHHBIX NapaMeTpoB Lene-
BOr0 ropu3oHTa Ha CTaAMU NepeoLLeHKM 3anacoB aB-
TOpaMu BbiNoAHEHa 06paboTKka OTKauKM MO AaHHbIM,
MOJlyYEHHbIM B XOLE I3KCMJlyaTallMOHHOW pa3BefKu.
Mpy oTKauke BoA03abop GYHKLMOHMPOBAN B COOT-
BETCTBMM C TEXHOJIOTMUYECKON CXeMol pa3paboTku,
KOTOpas MCKAoYana MOJIHYI0O OCTAHOBKY CKBaMWHbI,
npeaycmatpuBana ee paboTy B COOTBETCTBUU C pe-
UMOM Liexa po3/ivMBa U OAHOBPEMEHHO obecneuu-
Basia cbpoC MMHepanbHbIX MOA3EMHbIX BOA B 06beMe
4—5 m3/cyT B Lenax cB060AHOro OCTyNa HaceneHus
K UCTOUHMRY. TakMM 06pa3oM, CKBaXKMHa Haxoamnach
B paboTe HenpepbiBHO, BKAOYAs Mepuoabl TEXHOJO-
rMYeCcKMX OCTAHOBOK Liexa po3nunBa, U GyHKLUOHMPO-
Bana B NPepbIBUCTOM peKMME.

OTKauKkon npepgycMatpmBanoChb pelleHue AByX 3a-
[lay: nonyyeHne 060CHOBAHHBIX JAHHbIX O BEJIMUMHE

N3BecTus BbICLLMX yHE6HbIX 3aBefeHun

[eonorus n pa3BeiKka
2025;67(2):141—148


https://www.elibrary.ru/YVHACQ

rMAPOreonorna N UHXKEHEPHASA rECNOrng /

Puc. 1. lnaH u eeonoeuyeckuli paspes B0003abopHo20 yyacmka no JuHuu A—b
Fig. 1. Plan and geological cross-section of the water intake section along line A—b

BOAOMNPOBOAMMOCTM MaacTa WU OLEHKa BAUSHUSA rpa-
HWL 06nacTu GunbTpaLunn.

0630p MeTofoB 06paboTKU OTKAUYKX B YCIIOBUSX
npepbIiBUCTOro BogooTéopa

BonpocoM pacuyeTa napaMeTpoB Mpu CKaykoobpas-
HOM M3MeHeHUn aebuta 3aHuManuch ®.M. bouesep,
b.B. bopeBckui, P.C. LWUTteHrenos, H.B. ducyH n apy-
rne [1—4].

B pabote [3] npeanoxeH BapuaHT 06paboTku Ta-
KMWX OTKAYeK C BBELEHWEM MOMPaBOK Ha aCUMHXPOH-
HbIi pexuM aebuta U U3MeHeHUs aTMOChepHOro
faBneHus. B onbiTe yyacTBoBanu ABa Bojo3abop-
HbiX y3na (B3Y), BKAOYaoLWmMX 4 3KCNIyaTaLlMOHHbIX
N HabnofaTeNbHYO CKBaKWHY rybuHOl B cpefHeM
180 M. Pe}MM OTKauKM Ha 060Mx 3Tanax aCUHXPOH-
HbI; AMana3oH M3MEHEeHWst CyMMapHoro aeburta uns-
MeHsnca ot 2—5 go 25—30%. B TeyeHue 3UMHEro
3Tana rpynrnoBOM OMbITHO-3KCMyaTaLMOHHOW OTKau-
K1 LebUT N3MeHsANN B ABE CTYMNEHU, B TEYEHME IeTHE-
ro — Ae6UT N3MEHSNCA HECKONIbKO pas Nnpu BKAOYe-
HUK/BBIKIOYEHWM CKBaXWH. PacCTOsSIHMSA 0 MYHKTOB
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HabnoaeHns goctatouHo Beankn (5000—13 000 M)
Mo CPaBHEHWIO C NJOWAAb PacnosoXKeHUs BO3-
MyLLaloWmMX cKBauH (350 M), NMoaToMy BBeaeHMe
nonpaBKM Ha aCWHXPOHHLIA peXuM aebuta ocylle-
CTBASIIOCb MO METOAY COCPeLOTOUYEHHOr0 CKayKoob-
pasHOro BO3MYyLLEHUSI, OCHOBaHHOIO Ha npeobpaso-
BaHWUM ypaBHeHus Teiica — [KeiKkoba, aHaNnornyHo
npeanoxeHHoMy B pabote ®.M. Bouesepa [1]:
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rae ¢ = S/Q,— ynenbHoe MoHUMeHue, Q — CyMm-
MapHbIii 4ebuT Ha n-i CTyneHu UsMeHeHus aebuta;
AQ,=Q,,— Q, t,...n — BpeMs Hayasa COOTBETCTBYO-
LUMX CTYNEeHe; t — TeKyLLlee BpeMs OT Hayana onbiTa;
tnp — NpuBeAEeHHOE BpeMs.

BBegeHve nonpaBoK Ha W3MeHeHUst atMocdep-
HOro JaBfieHMs Obl10 BbI3BAaHO HEOOXOAUMOCTbIO

yyeTa W3MEHUMBOCTM aTMOCHEPHOro AaBieHUs




B XO4e TrpynnoBoM OMbITHO-3KCMJyaTaLMOHHON
OTKaUKK 1 MaibiMN BEIMYMHAMY MOHUMKEHNS YPOBHEN.
B Takux ycnoBusIX faxe OpAMHapHble U3SMEHEHUS aT-
MOChEpHOro AaBneHUs MOryT CNpoBOLMPOBaTb Cy-
LLLeCTBEHHbIE AMArHOCTUYECKME OWNOKN. CHUMKeHne
pasneHna Ha 10—20 MM B TeyeHne 5—10 cyToK
3a/lepKunBaeT TeMM MOHUMKEHUS YPOBHEW, 4YTO MO-
¥eT 6bITb OWNBOYHO AMArHOCTUPOBAHO Kak HacTyn-
JIeHVe NIOXKHOCTaLMOHApHOro pexnMa dunbtpaumn.

B ocHoBe MeToza pacuyeTa napaMeTpoB MO AaH-
HbIM OMbITHBIX OMNPO6OBaHUI MpK CKauKoObpasHOM
N3MeHeHnn aebuta, npeanoxeHHoM ®©.M. boueBepom
1 B.B. BopeBCKkuM [ 1, 2], nexxnt MeToa cynepnosnumm
nyTeM HENnocCpeaCcTBEHHOIO HaJIOKEHWS BO3MYLLEHUNA,
BbI3BAHHbIX Ka*KAOW CTYMeHb CKauyKkoobpasHoro ms-
MeHeHus nebuta. dopmyna Ans pacyeTa npu 3TOM
nMmeeT BUA;

QT

4tkm

S= (3)

R617
rae Q, — MaKCUMalbHbIVi MU HEKOTOPbIV GUKCUPO-
BaHHbIN PacX0/ CKBa*KMHbI B TeYEHME BCEro nepunoaa
OTKauku, R — 6espasmMepHoe ruapasianyeckoe co-
NpPOTUBAEHNE, KOTOPOE MOXHO paccuuTtatb no dop-
Myne:

2
T
R.=-Y" RB:E; ——M— (4)
cl Jj=1 B} i 4a(t-tj_;)
Qj—Qj-1
npwu Bj =——
Qr
B dopmyne (4): Q,— pacxoA B MHTepBase BpeMeHu
j(G=1,2,.. n,n— 4iCNO MHTEPBA/JIOB M3MEHE-
HUS pacxoaa).
paduk S-t, oTBeyaloWMii paccMaTpMBaeMoMy
CNyyald  CKaykoobpasHOro  M3MEHeHUss  pacxo-
fa, OTpa)aeT 3TW W3MEHEeHWs COOTBETCTBYHOLLU-

MW W3MEHEHUAMU YPOBHA: Ha rpaHuuax WHTepBa-
JIOB BPEMEHW MPOUCXOAUT CKAYOK YPOBHSA, a 3aTem
NMOCTEMEHHOE €ro TMOHUMKEeHue. BaxXHO OTMeTuThb,
yTO MpW BblUMCNEHUN HE3pa3MepHOro ruapasanye-
CKOrO COMPOTUBNEHUSA A5 KaxXAon CTyneHu U3MeHe-
HUs nebuTa NpMHMMaeTCa MosiHoe Bpema At = t-tj_1,
TO €CTb Tak, Kak ecnun 6bl B aNbHeNWweM OT MOMEHTa
BPEMEHN t‘j_1 [l0 MOMeHTa BpeMeHu t npmpocT aebuta
AQ = Qj— Qj_1 COXPaHAICA MOCTOAHHbLIM, @ MOHUNKEHNe
YPOBHS MoA, BAMSIHMEM 3TOro AebuTta NpouCXOoAnnio
B TeyeHue Bcero nepuopa At. BausiHue craukoob-
pasHbIX M3MEHeHWn aebuta MOMKHO paccMaTpuBaThb
N30JIMPOBAHHO, KaK BAUSHWE, HAaNpUMepP, CKBaXMHbI
c pacxogoM AQ. CymMMapHOe MOHUMKeHWe BblpasunTcs
CYMMOU MOHWMEHWUI, Bbl3BAHHbLIX BCEMU CKauKamMmu
nebuta.

WN.A. Wapos, H.B. ducyH

ABTOpamu [4] BbINOJHEH CONOCTABUTENbHbLIN aHa-
I3 pe3ynbTaToB OMbITHLIX paboT Ha BOA03abopHOW
CKBaXKMHe, QYHKUMOHMPYIOLWEA B LEXe MNpPOMbILL-
JIEHHOrO PO34MBa, B pasHbiX pexumax: Q = const =
816 M3/cyt (5 uacoB), Q = const = 1440 ™M3/cyT
(7,5 yaca) n Q # const B peunme paboTbl, KOTOPbIN
3asaBascs pabounM perMMOM Liexa po3nunBea.

B xo4e OTKaukM B pasHbIX pexuMax nebuta
NPOU3BOAMNOCH TUAPOreoXMMmnyeckoe onpobosa-
HVe, pe3ynbTaTbl KOTOPOro NMOKasanu, UTO KayecTBO
NoA3EMHbIX BOA NMPU peanbHOM MPepPbIBUCTOM BOAO-
oTbope CyLleCTBEHHO OTAMYaeTcs OT cocTaBa, MC-
CNefoBaHHOro B pexume Q = const. B ¢BA3U C 3TUM
aBTOPbI AENAI0T BbIBOJ, O MPUOPUTETE OMbITHbIX paboT
B pexume Q # const, COOTBETCTBYIOLLEM TEXHOIOMMN
NpPOV3BOACTBA, HO NapaMeTpbl NaacTa npeanaraertcs
onpeaensitb Mo pesynbTaTaM OAHON, Hambonee npo-
LO/IKUTENbHOW CTYNEeHU, B TeYeHNEe KOTOPOM MOXHO
NpUHATL Q = const.

ABTOpaMu JaHHOW paboTbl McCiefoBaHO U3Me-
HEeHMe pe3ynbTaTOB pPacyeToB QUALTPALMOHHbBIX
napaMeTpoB njacta MO MEeTOAWMKE, PAacCMOTPEHHOW
B pabotax [1, 2], nyTeM cONOCTaBAEHUsI pe3ybTa-
TOB, MOJIYYEHHbIX NMPU BKAIOYEHUN B PacUeT KamaoWn
nocneaytoLlein cTyneHu aebuta, BKAOYas 3Tanbl ero
CHUXEHUS.

MeTtoguka uccnegoBaHui

Ans oTKauku 6bln BbibpaH nepuon paboTbl BOAO-
3abopa, Npy¥ KOTOPOM AEOUT CKBaMKMHbI U3MEHSJICS
ot 0,1 1o 90,6 M3/cyT. MPOAONKNTENBHOCTb OMbITHO-
ro nepuoja cocTtaBufia TPOE CYTOK, B TEYEHUE KOTO-
pbix BblaeneHbl 10 ctaanin pebuta (puc. 2, Tabn. 1).

[ebuT duKcMpoBancs No BOAOMEPHOMY CUETUMKY,
YPOBEHb — AAaTYMKOM [aBNEHUS.

Pacuetr Ko3dppuuMeHTa BOAONPOBOAMMOCTU Bbl-
MOJIHANCA METOAOM CyMeprnosuuUU Mo CTYMEeHsM ae-
6uTa Kak 0AMHOYHOE CKauykoobpasHoe BO3MYLUEHME,
NPOCJ/IEKEHHOE MO NPUBEAEHHOMY MOHUMKEHUIO S/Q
B NpuvBeAeHHOM BpeMmeHu t . lpuBeseHHOe Bpe-
Ms paccumTbiBanock no popmyne (2).

PesynbTtaThl uccnenoBaHui

MPad1KM BPEMEHHOIO NPOCAEXUBAHUS Ha Pa3HbIX
CTyneHsaX OnblTa NoKasaHbl Ha PUCYHKe 3, pesynbTa-
Tbl pacyeta KoadpduumeHTa BOLOMPOBOAUMOCTU
Nno Mepe BK/OYEHWS B pacyeT MociefyoLmx cTyne-
Hel nebuta — B Tabanue 1 1 Ha pucyHke 4. CTyneHu
3, 7 He obpabaTbiBannCh M3-3a HEAOCTATOYHOCTU AaH-
HbIX MPOC/IEXKMBAHNS YPOBHS, HO YUTEHbI NpK pacye-
Tax t‘anB Ha nocneaylLWMx CTyneHsax aebuta. Ha cTy-
neHu 5 npocnexeH TONbKO YCTaHOBUBLUNNCS PEXUM,
BOAOMNPOBOAMMOCTb OnpeaesieHa no [ontoun.
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100 5 B 3aBWCUMOCTM OT Aaebuta cTtyneHun (puc. 5):
5 - OHW BbILLE Ha CTYMEHSX CO CHMXaLWMMes aebuTom.
80 + ot 3TO MOMET CBUAETENLCTBOBATb O TOM, UTO Ha CTaAuK
T C BbICOKMM [AebuTOM mnpoucxoamna WUHBEPCUS pas-
5607 rPysKy LENeBOro FOPU30OHTa B BblLIENEXKALLNA TO-
T 1! PU3OHT 1 MOCAE PE3KOro CHUMMKEHUS AebuTa 3Ta UH-
S 401 BEPCUSI KaKoe-TO BpeMs MpOAOJKanacb, MpuUBOAS
K POCTY YPOBHS Ha clefytowein CTYMeHU KaKk pe-
20 1 . 7 . 3y/bTaT HACc/lieICTBA OTKAUKN Ha MPeALLIECTBYIOLLEN
bevoe ot —* CTyNeHW.
0 " A — Ha ocHOBe BbIMOJIHEHHbIX PAaCUYETOB MOMHO CcAe-
0 1440 o 2880 4320 NaTh BbIBOAbI:

1. Mpn 06paboTKe OTKauUKM CO CKauyKoobpasHo
Puc. 2. Mi3smeHeHue debuma npu omKauxe M3MEHSAOWMNMCA AeBUTOM BO3MOXKHO MpPOSIBAEHME
Fig. 2. Change in flow rate during pumping Ha CTYNeHsAX HU3Koro nebuta HacneacTsa CTyneHen

c bonee BbICOKMMU aebutamu.
Kak BMAHO, TOYKM WHAMKATOPHOrO rpaduKka 2. [loCTOBEpHblE 3HA4YeHMsl MapaMeTpoB nMJja-

HE «nernn» Ha OAHY NWHWUIO, a paCCHMTaHHbIIz KO- CTa NpW HECKOJIbKMX CTYyMNeHAX nebuta OTKauKkM Mo-
3¢¢MLI,I/IGHT BOAOMPOBOAMMOCTM Ha PpPa3HbIX CTy- TYyT 6bITb noJsiydeHbl TONbKO MpW YyC/IoBUKW Mpoche-
neHsx aebuta pas3nnyaeTcd 6onee uem B 10 pa3. MuMBaHUA MNMOJIHOIO BOCCTAHOBJIEHNA YPOBHA MNocne
MOMHO 3aMeTUTb, UTO ero 3Ha4YeHUs OKa3blBATCA  KamAaoWn npe.u,bl,qyu.l,eﬁ CTyneHn OTKayKknm C 6onee
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Puc. 3. [pachuxu BpeMeHH020 npociencuBaHusi 00UHOYHO20 CKAYK00bpa3H0o20 BO3IMYUEHUS
Fig. 3. Time-tracing graphs of a single jump disturbance

Tabanua. VicxoaHble AaHHble U pe3y/ibTaTbl OTKaYKy
Table. Initial data and pumping results

MeTopg pacyeTa Ko3dpPpuLmMeHTa BOAONPOBOAMMOCTH

Nebur, AQ,
Mepuop Bpems, MVUH M3/ cyT MY/ cyT Cynepnosuuum CTauMOHapHbIA peXxum
Nnpuv KBasnCcTaLUOHAPHOM pexxume (no Aronton)
1 0—230 43,8 43,8 20,5 -
2 231—745 4,3 -39,5 214,0 -
4 961—980 4,5 -2,5 48,4 -
5 1450—1760 78,5 78,5 CTaunoHapHbIN peXum 26,8
6 1761—2340 6,45 -72,05 107,0 -
8 2891—3050 90,6 81,6 77,8 -
9 3051—4324 5,0 -85,6 89,6 -
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CTYyNeHn OTKauKu

Puc. 4. Pe3ysibmamel pacuema KosghguyueHma Bo-
donpoBoduUMOCMU Hapacmarnuum Umo2oM Ha PasHbIX
cmaousix OmKayKku

Fig. 4. Results of calculating the water conductivity
coefficient by cumulative total at different stages of

pumping

BbICOKMM AebuToM. B paccMaTpvBaeMoil 3ajaye 3To
YC/IOBUE HE BbIAEPKAHO, NMO3TOMY CNefyeT NPUHATb
3HaueHune km = 20,5 M?/cyT No nepBoOWi CTYNEHN.

3. BAvsiHWE NNaHOBbIX FPaHULL MPU OTKaUKe He Npo-
ABMAOCH. [1Nsi €ro NPOCNeXRMBaHUSA CneasyeT UMeThb pe-
3ynbTaTbl HabMOAEHWUIA OMbITHO-3KCMyaTaLMOHHOM
OTKaUKM B TEYEHNE BPEMEHW, LOCTAaTOUYHOMO ANA Gop-
MWPOBAHUS AEMPEeCcCUOHHOM BOPOHKU B paauyce ee

WN.A. Wapos, H.B. ducyH

Q, M3/cyT

0 } } } t
50,0 100,0 150,0 200,0

km, m2/cyT

250,0

Puc. 5. ViameHeHuUe pacyemHsix 3HavyeHull KoaghguyueH-
ma BoOoNpoBoOUMOCMU NAacma Ha pPasHbIX CMyneHsx
OMKayYKu CO CKaYKoobpasHbiM 0ebumom

Fig. 5. Change in the calculated values of the water con-
ductivity coefficient in the formation at different stages
of pumping with a jump in flow rate

BJNSIHUA C YUETOM PacCTOSHWUA A0 «3epKajibHO OTpa-
KEHHOWN» pacyYeTHOM CKBaXMHbI.

4. BbINOJIHEHHbIE UCCNEeA0BaHNS aKTyaNbHbl 4151 KOp-
PEKTUPOBKM METOAMKM OMbITHO-QUIBTPALIMOHHBIX pa-
60T MpU HECKONbKMX CTYMeHsax AebuTa OTKauku: Me-
ToAMKa 06paboTKM METOAOM CKauKoobpasHOro MsMe-
HEHUS YPOBHSA MPUMEHUMA AN YCIOBUWIA, Koraa aebut
MOCTOSIHHO NOBLILLAETCS, IMB60 NOCTOSHHO CHUMKAETCS.
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