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AHHOTaumsA. B ctatbe paccMoTpeHbl NPOMbICNIOBbIE U TMAPOANHA-
MUYEeCcK1e NCccrneaoBaHns CKBaXWH Ha [onspHOM MecTopoXaeHUN.
BbinonHeH aHanmM3 KOMMNEKCHbIX UCCefoBaHNIN Ha PasHbIX PeXu-
Max C permcTpaumen KpMBon BOCCTaHOBMEHNs AaBneHnsi. OnucaHbl
WHAMKATOPHbIE MEeToAbl U3ydeHns nnacrta (TpaccepHble nccnego-
BaHWA nnacrta).

KnioueBble cnosa: NpoOMbICITIOBbIE U TMOPOANHaAMUN4YEeCKne nccne-
[0BaHNA CKBaXXMH, KOMIMJ1EKCHbIE NUCCNEOOBaAHNA Ha pPa3HbIX PeXu-
Max, yCTaHOBIiE€Hue FI/Iﬂ,pOD,I/IHaMI/I‘-IeCKOIZ CBA3N MeXay CKBaXu-
HaMun, YyCTaHOBIIE€HUEe (bI/I.I'IpraLI,I/IOHHbIX NOTOKOB HarHeTaemomn
XNAOKOCTU, KpnBasa BOCCTAaHOBIIEHUA AaBneHnA, UHOUKaTOPHbIE Me-
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Annotation. The article discusses field and
hydrodynamic studies of wells in the Poly-
arnoye field. The analysis of complex studies
in different modes with the registration of the
pressure recovery curve is performed. Indica-
tor methods for studying the reservoir (tracer
studies of the reservoir) are described.
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TOObl U3yYeHUs nrnacTta, TpaccepHble NccneaoBaHns nnacra.
r napoanHaMmnyeckne MeToabl CCnenoBaHNI CKBaXKUH ABNSAOTCS O4HMM M3 OCHOBHbIX BUAOB KOH-
Tpons 3a pa3pabdoTtkon mectopoxaeHusi. Mog FANC noHMmaeTcs cuctema MeponpusaTUiA, NPoBoO-
OUMbIX Ha CKBa)XKMHaX Mo crneuuanbHbIM NporpammMam: 3amep ¢ NOMOLLbIO NpUBOPoB psiaa BENUYMH — N3Me-
HeHne GydepHOro 1 3aTpybGHoro Aaenenun, gebuta (NPMEMUCTOCTH), YPOBHEN pasadena ¢as B CTBoNe, TEM-
nepaTypbl M 3a00NHOro faBneHns BO BpEMEHM 1 Ap., OTHOCALLMXCS K MPOAYKTUBHBLIM nnactam. MNMocnegytoLlas
06paboTka 3amepsiemMblX faHHbIX, MHTepnpeTaumsa n aHanua FAVC no3sonsaeT nonyyYnTb MHOPMaLMIo O Npo-
OYKTUMBHbIX XapakTepucTMKax NnacToB U CKBaXKWH, onpenensite unbTpaunmoHHO-eMKOCTHbIe cBolicTBa (PEC)
nnacra, a Takke OCOOEHHOCTU OKONOCKBaXKWHHOW M yOanéHHOM 30H nnacTta (reoMeTpuio nracta, Hanmvume
HenpoHWLaeMbIX pa3noMoB 1 obnacTer NOCTOSAHHOIO AAaBIEHNS: Ta30Bble LUAMNKM U aKTUBHbIE aKBUGEPDI) U
TUN KonnekTopa (Hannyne BTOPUYHON NOPUCTOCTM) U T.M.
B ycnoBusix Hanu4msi KONNeKTopa co CrOXHbIM CTPOEHNEM MYCTOTHOrO NPOCTPAHCTBa U HEOAHOPOLHO-
CTel B BAE HEMPOHUL@EMbIX rPaHuL, BOMPOC pacnpeneneHus 4obbiumM No MHTepBanam nnacra u BbipaboTku
3anacoB ABMSETCA HaMbornee CroXHbIM 1 TPeOYIOLWNM T AaTENbHOrO aHannaa n 060CHOBaHHOCTM MOAXOA0B
n metoauk. Konnekropbl MonspHOro MecTopoXaeHus OTHOCATCS K TPELLMHHO-KaBEPHO3HO-NMOPOBOMY TUMY.
MosTomy KpOMe CTaHA4apTHbIX 3a4ay rMapoaMHaMnYeckmx nccnegosanuin ckeaxkuH (FANC) no onpegenexuto
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NnacToBOro AaBneHus!, NPOHULIAEMOCTU N CKUH-haKTopa, a Takke NPOMbICIIOBO-reothu3nyeckux nccrnenosa-
Hun (M) No ycTaHOBNEHMIO MHTEPBAIOB NPUTOKA Y MPUEMNCTOCTM, BO3HMKAET 3a4a4a OLLEHKWN PO TPELLMH,
KaBepH M NOPOBOro NpocTpaHCcTBa B obecrnedeHnn nputoka. ATu 3agayn He MoryT ObiTb pelleHbl 6e3 gocra-
TOYHOro o6 bEMa MccneaoBaHuii, HanpaBnNeHHbIX Kak Ha YTOYHEHUE reonoro-un3nyecKkMx XxapakTepucTuk nna-
CTOB, TaK U KOHTPOIb 3a BbipaboTkon 3anacos. [Ons MonsapHOro MecTopoXxaeHusi BolopaHbl METOLAMKN, KOTO-
pble MO3BOMAT ONPEAENUTL (PUNbTPALMOHHBLIE MAapaMeTPbI NacTa u NPoOBOAUTL aHanm3 BblIpaboTkM 3anacos,
a TaKke MnnaHMpoBaTb pasfuyHble reonoro-TeXHMYeCcKMe MeponpusaTUsl, HanpasreHHble Ha MoBbIWeHne 3d-
hEKTUBHOCTU pa3paboTKM.

OCHOBHbIE MPUHLMIMbI UCMONb3YEMON METOAMKN, CrEeAYyOLLME:

1) MOCTOSIHHLIA KOHTPOSb 3a 06bEMaMKN A0ObIYM, 3aKaykM, 06BOOHEHHOCTBIO NPOAYKUMA, OUHAMUKOWN
naBneHun;

2) KOHTpOrb 3a 3ab0MHbLIM N YCTbEBLIM JABMEHNEM B L0OObIBAOLLMX U HAarHETATENbHbIX CKBAXUHAX,;

3) MOCTOSIHHO AewcTBylowwast unbTpaumoHHas Mogenb U MOAerb CETU eCTECTBEHHbIX TPELUWH, Y4iu-
ThiBalOLLME pe3yrbTaThl BCEX NPOBEAEHHBIX HA MECTOPOXAEHUN UCCNea0BaHWN,;

4) [oCTaTOYHBIN OXBaT UCCEqoBaHUSIMU LOObLIBAIOLLENO M HArHETATENbLHOIO (OOHAA CKBaXXUH.

YCrnoBHO BCe METOAbl KOHTPOSS Ha MECTOPOXAEHUSX NofeneHbl Ha «TekyLume» U «agpecHble». [log
«TEKYLLMMU» METOLAMU MOHUMAOTCA METOAbI, HarnpaBeHHblE HA KOHTPOSb TEKYLLMX NapaMeTpoB A00bium
XWAKOCTU, OOBOAHEHHOCTU, 3aKadk1, OMHAMUYECKOrO YPOBHS, YCTLEBOIO U 3abOMHOMO AaBMneHUn, ra3oBoro
dakTopa u T.4.

K Tekylwnm metogam KOHTPONSA OTHECEHbI:

1) 3amepbl 4eOMTOB XNOKOCTU, 0OBOOHEHHOCTU NPOAYKLNUU, NPUEMUCTOCTY;

2) MOHWUTOPWHT ra3oBOro hakTopa;

3) rnyOGuHHbLIE 3aMepbl AaBreHNs Ha 3aboe C MOMOLLbIO JAaTYMKOB OaBMNEeHUsA B 40ObLIBAOLLMX CKBaXU-
Hax (B T.4. C BO3MOXHOCTbI CHMTbIBAHUS MHOpMaLun B pexume online);

4) ycTbeBble U MMYyOUHHbIE 3aMepbl AaBMNEHUS B HAarHeTaTelbHbIX CKBAXKUHAX.

[nsa 3amepoB 0ebUTOB XXMOKOCTU U MONYTHOrO ra3a JobbiBaloLwmnx U oTpabaTbiBaeMblX Ha HE(PTb HarHe-
TaTemnbHbIX CKBaXXMH PEKOMEHOYETCS NMPUMEHSITL pa3nnyHble 3amepHble ycTaHoBKU (3Y) € uamepeHnem mac-
coBoro pacxofa no Hed T 1 xuakoctn Tuna «O3HA», «<ACMA», «PhaseTester» u T.M.

3amepbl AebrTOB 4OOLIBAIOLLNX CKBAKUH U pacxofa B HarHeTaTerNbHbIX CKBaXKMHAX He06XoauMo npo-
n3soonTb exenHeBHo. OT6oOp Mpob CKBaXXMHHOW NMPOAYKUMM AN onpefeneHns obBOgHEHHOCTM NPOM3BO-
anTcs 2 pasa B Hegento. KoHTpornbHble 3amepbl 3a00MHOro AaBneHns (GUHAMUYECKOro YPOBHS), YCTbEBOTO
JaBneHusl — He MeHee 5 pa3 B MecsLl.

MNoa «agpecHbIM» KOHTPOMeM MOHUMAaKOTCS MeToAbl UCCNeaoBaHUs, HarnpaBlieHHbIE Ha onpeaeneHne
PUNbTPALIMOHHO-EMKOCTHBIX MapaMeTpoB MracTa, OLEHKU TUna KOmnekTopa, yCTaHOBNeHWe ruapoamHamum-
YECKOWN CBA3M MeXy CKBaXXMHAMWM N YTOYHEHUS rpaHuL, nnacTa.

K anpecHbIM MeToiaM KOHTPONS OTHECEHbI creayoLme:

1) wcnbitatens nnactos (UMNT, MDT);

2) KOMMIEeKCHble UccnenoBannst Ha pasHbix pexumax (VIK) ¢ pernctpaumnen KpMBowm BOCCTAHOBMEHUS
pasnexusa (KBO);

3) rmgponpocnywmBaHue;

4) MHOUKaTopHble METOAbI U3ydeHUs nacTa (TpaccepHble UCCNeaoBaHus nnacra).

VcnbiTaHne nnacra — 3To TEXHONMOMMYECKUIA KOMMNEKC paboT B CKBaXKMHE, CBA3AHHbIA CO CMYyCKOMNoAb-
€MHbIMW onepaunsiMM MHCTPYMEHTA, co3gaHueM rmybokon Senpeccun Ha nNnacT, MHOMOLMKIOBbIM Bbl3OBOM
NpUTOKa NNacTOBOM XUOKOCTM M OTOOPOM MMYOUHHBIX NPob C perncTpaumen guarpamMmm N3MeHeHN AaBneHns
1 Temnepatypbl Ha 3aboe 1 B TpyGax aBTOHOMHbIMWY MaHOMETPaMMU.

KaxgbIii LMK COCTOUT N3 OTKPBLITOro Nepuoga ¢ permcrpaumen kpmuson nputoka (KIM) n 3akpbitoro ne-
puoda C perncrpaumen KpuBon BoccTaHoBneHus aaenenns (KBL). MpooomkntenbHOCTL NEpMoOgoB BbiOU-
patoT, ucxoas 13 pellaemon 3agadn. Tak, Ang onpegeneHnsa HadanbHOro NacToBOro AaBneHuUst UCNoMb3yoT
KB, nocne KpaTKOBPEMEHHOIO NpuUToKa (NepBbli LMKI), AN oToopa npeacTaBUTENbHOM Npo6bl M1acToBOro
dnonga N oueHKN akTUYecKon MPOAYKTMBHOCTU TpebyeTcst Gomnbluas NpogosmKUTENbHOCTL NPUTOKA, a
Takke anutenoHas KB ansa onpeneneHnsa rmaponpoBOAHOCTM yAanéHHOW 30HbI nnacTta, NoTeHumnanbHOn
NPOAYKTUBHOCTU U CKUH-GhakTopa (BTOPOM LMKN).

WIMNT npumeHsioT 4nsa cnbiTaHWin NNacToB B OTKPLITOM CTBOSE B npolecce OypeHus, a Takke B obca-
XEHHbIX 1 NepopMpOBaHHbLIX CKBaXMHAX, KOrga ucnonb3oBaHne ctaHaapTHbIX TexHonorun KB n U mano-
WH(OPMATUBHO:

e B HU3KO- U cpeaHeAeOnTHBIX SKCNITyaTaUMOHHbBIX CKBaXKMHAX;

e Mpu HanNMuuu nepdopaLmmn AByx cTpaTurpadmnyeckn pasnuyHbIX NracTos;

e pu paboTe CKBaXWNHbI B PEXNME HEYCTONYMBOrO (hOHTaHNPOBAHKS.

Mpeumywectsa UMT 3akntodaoTcs B BO3MOXHOCTY CO34aHMsa Marnoro nognakepHoro oobéma, 4to nos-
BOMSIET CHU3UTb BIUSIHNE YNPYron peakLMmn CTBOMa CKBaXKUHbI U, TEM CaMbIM, MOMY4YNTb HEOOXO4MMbIE YCIO-
BMS ounbTpaLmm B NnacTte nNpu CyLLEeCTBEHHO MeHbLUEN NPOAOMKUTENbHOCTN NCCNea0oBaHUN.
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TeMm He MeHee, BpeMd HaxoXaeHnda NHCTPpYMEeHTa Ha 3a00e CKBaXKMHbI OorpaHn4eHo TexXHOoJ10rm4eCcknmmn
npun4ynHamn (HeCKOJ'IbKO qacos). I'IoaTomy paanyc nccnenoBaHuda nnacta npu WIMT HeBenuk un nony4yeHHble
napameTpbl nnacrta nnilb np|/|6n|/|3|/|Teano XapaKkTepusyrT [00bIBHbIE BO3MOXHOCTU CKBaXKMHbI B ycnoBuax
ANNTENbLHON Kcnnyartayun.

KomnnekcHble nccnegoBaHusi Ha pa3Hbix pexumax (UK)
C peructpaumen KpuBown BoccTaHoBneHusi aasneHus (KBA)

Llenb nccnegoanmii: onpegeneHe unbTpaLMoHHO-eMKOCTHbIX MapaMeTpoB nnacTa (rMaponpoBoa-
HOCTW, NPOHNLLAEMOCTU, CKUH-(haKTopa), KoauLMeHTa NPOAYKTUBHOCTY CKBaXMHbI, MNIAaCTOBOro AaBMeHus,
OLleHKa Tuna Konnekropa.

'MapoaMHammyeckne MccneaoBaHWsi OCHOBaHbl Ha YCTaHOBIIEHUM B3aMMOCBS3en Mexay aebutamu
CKBaXXKWH W ONpeaensowmmMm nx nepenagamu aasnenus B nnacre. PasnuyaioTt nccnegoBaHns Ha yCTaHOBUB-
LLUMXCS pexrnMax hunbTpauum — MeToq CHATUSA MHAMKATOPHOW anarpammsbl (M) n Ha HeyCTaHOBMBLUMXCS pe-
XMMax — MeToabl KpUBOW BoccTaHoBMNeHus aasnerus (KBL), kpusow nagenns gasnexus (KMQ), kpuson Boc-
cTaHoBreHus ypoBHs (KBY) nnu kpusow nputoka (KIT).

C yyétom cneumdukn MonspHOro MecTopoXAeHUs pekoMeHAyeTCs MPOBOAWUTb UCCNEeAoBaHUs Npu
hOHTAHNPOBaHUK C perncTpaumnen 3adbonHoro gaeneHns n Aebutos Ha pasHbix pexxumax (U0) v ¢ panbHen-
e OCTaHOBKOW AN pernctpaumm KpMBOW BOCCTAHOBMEHUS OAaBMEHUS NYTEM repMeTu3aummn ycTbsl nocne
paboTbl CKBaXMHbl. B criyyae HEBO3MOXHOCTU BbiBOAA CKBaXKWH Ha PeXvMM OHTaHMpOBaHWA HeobXxoammo
oTpaboTaTb 1 UccrnenoBaTb CKBaXKMHbI C MOMOLLbIO CTPYMHOMO Hacoca.

MeToa cHATMA uHamkaTopHou Anarpammbl (M) npumeHsieTcsa ¢ Lenbio onpeaeneHns onTMManbHoro
cnocoba akcnnyatauum CKBaXuHbl, NU3y4eHNs BINAHUSA pexxuma paboTbl CKBaXKMHbI HA BeNUUuHy aebuta. UH-
AVKaTOpHble AnarpaMMbl CTPOSITCA NO AaHHbIM YCTAHOBMBLUMXCSH OTOOPOB M MpeacTaBnstoT cobon 3aBucK-
MoCTb AebuTa oT Aenpeccun unv 3abonHOro AaBneHus.

MeToa ycTaHOBMBLUMXCSH OTOOPOB NPUMEHUM As CKBaXXUH C YCTOWYMBBIMU AebuTtamm u npegycmarpu-
BaeT npoBefeHne 3amepoB Ha 4-5 ycTaHoBMBLUMXCA pexnMax. OTpaboTka CKBaXKUHbI, Kak NpaBumio, NpoBo-
ANTCA Ha LWTyLepax C pasnuyHbiMyi gmnameTtpamu. [pn oTpaboTke ¢ NOMOLLBIO CTPYMHOro Hacoca peXxvMbl
3ajalTca NyTEéM M3MeHeHust AaBneHus Hacoca. [py kaxaoMm pexvmMe namepsoT 3aboviHoe aaBrnexve, ae-
OuUTbI XXnaKomn 1 razoobpasHoi a3 nnactoBoro dnonaa, 06BOAHEHHOCTM U Op.

OcHOBHbIMK OnpeaensieMbiMy napaMmeTpamm SBNSIOTCS NNacToBOe AaBrieHne N KO3 PULMEHT NPoayK-
TUBHOCTU. [1na 6Gonee NorHom oueHKN UnNbTPaLMOHHBIX XapakTepuCTMK nnacta HeobxoaMMo KOMMNIeKcupo-
BaHWe ¢ metoaoM KB/l B 0OCTaHOBITEHHOW CKBaXXUHE.

[na onpegeneHns napameTpoB YAan&HHOW OT CKBaXKMHbI 30HbI Nnacta ANUTENbHOCTbL perncTpaumnm
KBL, oomkHa GbITb 4OCTAaTOMHOW ANSl UCKIMIOYEHUS BIUSIHWSA «MOCMENPUTOKa» (MpoAorKaroLerocs npuToka
XKMOKOCTU B CTBOJT CKBaXWHbI), MOCIEe Yero yBenmyeHne AaBneHns NponCcXoamT TOMbKO 3a CHET CxaTus Xua-
KOCTW B MracTte u eé€ punbTpaumnm 13 yaanéHHom B BrvkHIO 30HY nnacta (KoHeuHbIn ydacTok KB[).

MpoOomKNTENBLHOCTL NCCIIeNOBaHNA 3KCMTyaTaunmoHHON ckBaHbl MeTodoM KBJ1 MmoxeT cocTtaBnsith
OT HECKONbKMNX OECATKOB YaCOB 40 HECKOMbKMX Heaenb, brnarogaps Yemy paguyc uccrnegoBaHns oxsaTblBaeT
3HaUUTENbHYIO 30HY Nnacra. Tem He MeHee, Npu BOMbLIOK ANNTENbHOCTM NCCNEAOBAHNS KOHEYHbIE YYaCTK/
KB moryT 6bITb MCKaXeHbl BAMSHWEM COCEAHUX CKBaXWMH Ha pacnpeneneHne AaBrneHns B yaanéHHon 30He
nnacTa, 4YTo No3BOMNSEeT ONpeaAenvTb rpaHuLbl BIIMSHAS BOPOHKN (DUNbTpauum COCEAHUX CKBaXKUH, a Takke
onpenenuTb rpaHnLbl racTa, copockl 1 pasfomsbl.

lNopsidok nposedeHusi pabom

'ANC npoBoasaT nocrne BTOPUMYHOIO BCKPbITUSA NnacTa. [Ans BbiBOAA CKBaXKUHbI HA PEXUM (POHTaHUPO-
BaHUS HEOOXOANMO NPOBECTU CHUXKEHNE 3a60NHOro AaBNEeHNs1 KOMMPECCUPOBaHNEM.

MaponpocnywmBaHme — 3TO €AUHCTBEHHBIN Ccrocob onpedeneHnst B SBHOM BUAE Nbe30NPOBOAHOCTU
NNacToB B MEXCKBaXXMHHOM MPOCTPaHCTBE.

Llenb nccnepgoanunii: onpegenenme punbTpaLMoHHO-EMKOCTHbIX NapaMeTpoB nnacTa (rMaponpoBoa-
HOCTW, NPOHNLLIAEMOCTM, NbE3OMNPOBOAHOCTY).

CyLiecTByeT MHOIO MOAMMMKALIA FTMAPONPOCHYLUMBAHUS, OTIIMYAIOLLMXCS TONbKO CNOCOBOM Co3aaHus
nUMnynbca AaBreHnsi B BO3MYLLAIOLLEN CKBaXXMHE M MeTOAOM 06paboTkM nonyyYeHHon nHdopmaummn. Obwmm
HeQoCTaTKOM TpaAMLMOHHbBIX CNOCOB0OB co3aHMs BO3MYLLAIOLWErO MMNYNbCa AaBMNEHNs SIBNSETCs Manas UH-
TEHCMBHOCTb BO3MYLLIAIOLLLENO, YTO 3aTPyOHSET ero naeHTudnkaumo Ha oHe eCTECTBEHHLIX NMOMEX AaXe B
OCTaHOBIEHHbIX pearmpyoLLmMx CKBaXKMHaXx.

WMccnenoBaHMa MeToOooM rMaponpocnyLlMBaHUS NpearionaralnT U3MepeHnst AaBrneHvst B Habnoga-
TENbHbIX CKBaXWHaX, T.e. PEMMCTpaums OTKNMKa Ha BO3MYLLEHNE, CO30aHHOE B aKTMBHOW CKBaXMHe. Boamy-
LLIEHNE B aKTMBHOWM CKBaXkMHe co3daéTcs B npouecce BypeHus CKBaXkWHbI, MpU BTOPUYHOM BCKPbITUMK MnnacTa
(nepdhopaums), Nnpn oTPaboTKe CKBaXKWUHbI (CMEHA PEXNMOB O0TPaboTKM, OCTAHOBKa UMK 3aryCK CKBaXKUHbI).

Bce paboTbl B CKBaXMHAxX NPOBOASATCS C 3aMepOM B HAbMoAaTenbHbIX CKBaXXMHaX: AaBNeHns 1 Temne-
paTypbl — YCTbEBbIX M 3a00NHbIX. B aKTUBHbLIX CKBaXKMHaX HeoBXoAMMO perucTpupoBaTb Bpemsl Havana
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pa36yp|/|BaH|/|;| ncenegyembix 00BbEKTOB, BTOPUYHOIO BCKPbITUA niacTta, USMeEHEHNE peXXMMoB MNnpn OTpa6OTKe
M NpoOBOAUTb 3aMepbl nebuToB Ha pexnmax.

Ecrn npu rmgponpocnywmnsaHnn B CKBaXKMHE He OTMeYaeTCqa pearmpoBaHUe Ha USMeHeHune 0T60pa B CO-
cefHewn CKBaXkvHe, TO 3TO YKa3bIlBa€T Ha OTCYyTCTBUE FI/IﬂpOﬂI/IHaMI/I‘-IeCKOIZ CBA3N MeXay CKBaXnHamMu BCrneacresne
Hanmn4ymna HenpoHMLUaemMoro 3KpaHa (TeKTOHI/I‘-IeCKOFO HapyLlieHUA, BbIKITNMHNBaHUA I'IJ'IaCTa). Takum 06pa30M, mapo-
npocnywmsaHmne no3BonAeT BbiABUTb 0cobeHHOCTU CTPOEHUA nracta, KOTopble He BCerda npencraBnAaeTcAa BO3-
MOXXHbIM YCTaHOBUTb B MNpoLecCe pa3Benkn 1 reoriorm4eCkoro n3yyveHmnAa MeCtopoxKaeHus.

MH,D,VIKaToprIe MeToObl U3yv4eHus nnacrta (Tpaccepl-lble unccnegosaHus HﬂaCTa)

Llenb nccnegosaHui:

1) ycTaHOBNEeHWE MapOLNHAMNYECKON CBSA3M MEXOY CKBaXKMHAMU;

2) ycTaHoBneHne UnbTPaLUMOHHBIX MOTOKOB HAarHETaeMOW XUAKOCTH;

3) onpegenenue ckopocTen unbTpauum;

4) onpepeneHne UNbTPaLMOHHbBIX NAapaMeTPoB nnacTa.

VHanKaTopHbIN MeToa NO3BONsSeT N3ydaTtb ABUXEHWE NacTOBbIX U HarHeTaembIx ¢oritovMaos, onpeae-
NATb UX NPUPOAY, OLEeHNBaTb PUNbTPALMOHHbIE XapaKTepncTuUKi nnacTta-konnekropa. NMpu aTom Ang pelle-
HWS 3adad, CBA3aHHbIX C N3y4yeHneM punbTpaLmmn HepT HENOCPEACTBEHHO B NNACTOBbLIX YCOBUSIX, HEODOXO-
OMMO MCNOoNb3oBaTh MEYEHbIe XUOKOCTU Ha HedTsiHOM ocHoBe. NpnMeHeHne BOAHbIX NHOMKATOPOB HE No3-
BOMNSAET pellaTb 3TM 3afayn, TaK Kak MeyeHas XUAKOCTb AO0MKHa MNOMHOCTbI0 AeHTUOULMPOBATLCS C U3yda-
eMblM hnonaoM, B JaHHOM cryyae nnacTtoBo HedTblo. MeueHble XXMAKOCTU Ha HeDTAHOM OCHOBE NO3BO-
NAT peann3oBaTb BO3MOXHOCTU MHAMKATOPHOro MeTo[a Ha Ka4eCTBEHHO HOBOM YPOBHE U peluaTth psfj 3a-
Aay HedpTenpoOMbICITOBOW reonorMn Ao Havana 3aBOAHEHUS U, YTO OCOOEHHO BaXXHO, Ha CTagun pas3Bedku B
npoLiecce ONbITHOW 3KChnyaTaunu.

BeuecTBa, Ucnonb3yeMble B Ka4eCTBE NMHOUKATOPOB, AOMKHbI XOPOLLO pacTBOPATLCHA B HE(PTU, HE Bbl-
nagatb B 0C3[0K, He COpOMpOBaTbLCS FOPHOW MOPOOOW, COXPaHATLCA B MMACTOBbIX YCIOBUSX BECH Nepuog
nccnegoBaHU, pPerncTpupoBaTbCa B LUMPOKOM UHTEpBare KOHLEHTpauun, He 3arps3HATb OKpYXaroLLyto
cpeny. [NpakTnyeckm Bcem nepevncrieHHbIM TpeOoBaHMSAM OTBEYAET TPUTUEBLIN UHAMKATOP.

Onsa npuroToBneHns meyeHon HedhTM OTOMpatoT Npoby NIacToBON HETU N PA3rOHSIOT €€ Ha Temne-
paTypHble dpakumm. HacTb aToMOB BOAOPOAA B MOfMeEKyne 04HOM U3 BblAeneHHbIX pakumi HedpTn 3ameLLa-
€TCAa pagMoaKTUBHbLIM N30TOMNOM — TpUTMEM. MeueHasn dpakums CMELLMBaETCS C NacToBON HE(TLIO 1 3aKa-
ymBaeTca B nnact. BoaMoxHO ncnonb3oBaHne Ang MEYEHUs1 BMECTO BblOENEHHOWN ppakunmn HedpTM Xumnde-
CKM YncTbix YB, Hanpumep, rentaHa, OKTaHa, KOTOpbIE Nocrne MevyeHnss 4o6GaBnAT B NNACTOBYO HedTb. o-
3TOMYy (PUNbTPALMIO TAaKOW MeYeHON HeddTU MOXHO OOHO3HAYHO COMOCTaBUTb C [BUXEHMEM MacToBOM
HedTH, TaK KaKk No CBOMM (PU3UKO-XMMUYECKMM CBOMCTBAM OHW NPaKTUYECKM HE OTNUYAIOTCH ApYr OT Apyra.

Moatomy ansa onpegeneHns uUnbTPaLMOHHBLIX NapaMeTpoB nnacTa no pesynbTataM UHAMKATOPHbIX
nccnegoBaHUi, NPOBOANMBIX C MEYEHOW HedThio, NpeanaraeTcs MeToAuMKa, 3aKkniovaroLasca B U3yyeHnn
punbTpaLmMmM MevyeHon HedTW, KOrga oHa He MoABepraeTcs BblTECHSAOLLEMY BO3AENCTBMIO 3akadMBaeMoro
areHTa. TakMe uccrnegoBaHMs MOXHO NPOBOAMTL Ha 3Tane pasBedku 3arnexu, npyu Oodbiue HedpTM POoHTaH-
HbIM UMM MEeXaHM3MpPOoBaHHbIM cnocobamun 6e3 nogaepXKaHns NIacToOBOro AaBMneHus, T.e. 6e3 HarHeTaHus B
nnacT BbITECHSAOLWEro areHTa. MeyeHast HebTb BBOAUTCS B NNacT Yyepe3 HabnogaTenbHyto, KOHTPOSbHYHO,
pa3BEeAOYHYI0 UMM OCTAHOBIEHHYHO 3KCMIyaTaUMOHHYI0 CKBaXXUHY. MHavkaTop OyaeT npoasuratbcsa no nna-
CTY 3a CYET eCTECTBEHHOIO (OUMbTPALIMOHHOIO MOTOKA, BbI3BAHHOIO OTOOPOM XXMAKOCTU U3 SKCNyaTauMOoH-
HbIX CKBaXXMWH, T.e. Oy4eT nponcxoauTb Apend MedeHon HedbTn. MeToa [aéT BO3MOXHOCTb OLEHUTb PUIb-
TpaUMOHHbIE NapaMeTpbl MOAENM NfacTa: YMcna NPOCroeB N 3HAYEHUIA X NPOHNLLAEMOCTEN U TOMLLNH.

B pesynbTate TeopeTMYecKUX U aKCcnepuMeHTanbHbIX NCCReaoBaHUI NOKa3aHo NpuHLMNnanbLHoe oT-
nu4yne nepeHoca OTOPOYKN MeYeHON He T No NNacTy OT Aperda OTOPOYKU MEeYEHON BOAbI, 3aKroyaloLLeecs
B 3aflepXKKke 4acTn MeYeHon HedpTn B nnacTte. Takas 3aaepkka nHankatopa oobACHSAeTCss 0OMEHOM MeYeHom
N OoCTaTO4YHOM HedTU. 3Hasd KONMYECTBO OOOLITOrO U3 Mracrta uHauKaTopa, MOXHO paccuyMTaTb 3HAYeHue
OCTaTO4YHOM HedTeHAChILLLEHHOCTM HENOCPEACTBEHHO B NNAacTOBbIX YCIOBUSAX.

[nsa onpegenerHns unbTPaLMOHHbIX NapaMeTPOB MEXKCKBAaXXMHHOM 30HbI NacTa no pesynbTatam UH-
OVKATOPHbIX MCCNeooBaHUA, NPOBOAUMBIX Ha CTaaun pasBedkM MecTopoXaeHUs, HeobxoauMo MPUMEHSTb
METOAMKY, 3aKMOYaloLLYHOCH B U3YYEHUM XapakKTepPUCTUK Apendda OTOPOUKM MeYeHON HedTn 3a CHET ecTe-
CTBEHHOro hnnbTPaLMOHHOIo NoToKa.

[nsa ycTaHOBKM dhaKTa NosIBNEHUSI MHOUKATOpa PEKOMEHOYETCA UCNOMb30BaTh 00 BbEMBI 3aKa4NBaEMOro
pacTBopa nopsigka HeCKOSbKMX MPOLEHTOB NOPOBOro 00bEma Mccneayemon Yactu nracTa; 3akayumBaTb UH-
ONKaToOp MakCUMarbHOW KOHLIEHTPaLMK1, OMYyCTUMON TpeboBaHUAMN pagmaumoHHON 6e30nacHOCTH.

lNopsidok nposedeHusi pabom

[lo Hayana MHOMKaTOPHLIX NCCNeaoBaHN HeOBX0AMMO NOAroTOBUTL U obecneynTb GecnpensaTCTBEH-
HbI OOCTYN K KaXOOW CKBaXXMHE Ha 0ObekTe. TeXHOMOrMst UHONKATOPHbIX UCCNEeAOoBaHUA He NpeabaBnsieT
cneynanbHbIX TpebOBaHMI K KOHCTPYKLMKW YCTBEBOIO U NOA3eMHOro obopyaoBaHus.
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OOLee KONMMYECTBO CKBaXKUH, PEKOMEHAOBAHHbIX A1 uccrnegoBaHusl Ha MonspHOM MeCTOPOXAEHMHN,
cocTtaBnseT 20 (ckBaxkuHbl NeNe 2n, 20n, 1001, 1010, 1008, 1058r, 1004, 1011, 1052r, 1002, 1012, 1059r,
1005, 1017, 1023, 1007, 1018, 1045r, 1019 n 1003). Ha mecTOpoXOeHUn pekoMeHOyeTCsl MPOBECTU 3aKayky
MEYEHOW XnaKocTn B ckBaxkmHy Ne 2n. Bo BpeMsi npoBeAeHus nccrneaoBaHuin BblIOpaHHbIE CKBaXXUHbI ByayT
BbINOMHATE PYHKUMIO HarHeTaTenbHbIX. OOBbEM 3aKauMBaEMON MEYEHON XUOKOCTU ONpenenseTcs B 3aBUCU-
MOCTU OT 06 BbEMa NOPOBOro NPOCTPAHCTBA CEPBUCHOM KOMMaHUW, NPOBOASLLEN NCCNEeoBaHNUs C cornacosa-
HMEM C 3aKa34MKOM.

OCHOBHBLIMW YCIOBUSIMA NMPY MPOBEAEHUN NHONKATOPHBLIX PaboT SABNATCA TEXHMYECKas NCMPaBHOCTb
yCTbeBOro 060py0BaHNS, FePMETUHHOCTbL HACOCHO-KOMMNPECCOPHbIX TPYO, 3KCNITyaTaLMOHHOW KOJTOHHbI 1 3a-
KOMOHHOro NpocTpaHcTBa. [Jo Havyana MHOUKATOPHbIX MCCeAoBaHMIn HEOOX0ANMO OCYLLECTBUTL KOHTPOSb
TEXHUYECKOrO COCTOSIHWS BbIOpaHHbIX HAarHeTaTeNbHbIX U 40ObIBAIOLNX CKBaXUH (YCTLEBOW apMaTypbl, Npo-
600TOOPHNKOB, MPOBEPUTL OTCYTCTBME MEXMNITACTOBbLIX NEPETOKOB). NpK BbISIBIEHHOM HEYAO0BMNETBOPUTENb-
HOM COCTOSIHUM CKB2XXWH B 00513aTENbHOM NOpsSAKe A0 Havana MHONKATOPHBLIX UCCeqoBaHWIA Ha HUX MPOBOAAT
COOTBETCTBYHOLUME paboTbl N0 yCTPAHEHNIO HeENCNpaBHOCTEN. [1py1 HEBO3MOXXHOCTU NPUBEOEHMNS CKBXXWH B YA0-
BMNETBOPUTENBHOE COCTOSIHNE ANsi NPOBEAEHMS UCCNEeA0BaHNN — AN 3aKkayku NoaduparoT Opyrve HarHeTaTernb-
Hbl€ CKB2XKWHbI, MOAKOHTPOSbHbIE 0OLIBAOLLME CKBXKUHBLI 3aMEHSAIOT Ha ApYrve, NMMbo cokpaLlakoT UX YMCHO.

C uenbto onpegeneHns OHOBOW KOHLIEHTPALMN NHAMKATOPA B NPOAYKLMN A00ObLIBAOLLMX CKBAXXWH MNe-
pea HavaroM UCCReLOoBaHUIM He paHee, Yem 3a 5 CyToK 40 HaMeYeHHOW AaTbl NPOBEAEHUS MCCNeaOBaHWN
HeobOX04MMO BbINOMHUTL OTOOP hOHOBBLIX NPO6 NpoAyKUMM OOBEMOM He MeHee 1 nuTpa no JobbiBaloWmUM
CKBa)KMHAM B KONMYECTBE HE MeHee ABYX MPob OT KaX4oW CKBaXKUHBI.

Mocne BBEOEHMS] B KOHTPOSbHBLIE HAarHETATENbHBIE CKBaXKUHbI 334aHHOMO OObEMa MEYEHOM XUOKOCTU OHA
OTTECHSIETCH K KOHTPOSbHBLIM J0ObIBAIOLLIMM CKBaXKMHAM BbITECHSIFOLLIMM areHToM MyTEM nocrneaytoLen (nocne 3a-
Ka4Kn MEYEHOIO BELLIECTBA) HENPEPLIBHOM MNOAAYN HEQITU B KOHTPOIbHBIE HAarHeETaTeNbHbIE CKBAXKMHBI.

OAHOBPEMEHHO C YCTbs 40ObIBAIOLLMX CKBAXXMH HaYMHAOT Npon3BoanTb 0Toop npob. OT6op npob un nx
XpaHeHue cneayeTt Npon3BoANTb B METamNMYECKMX, CTEKMAHHBIX UMM NacTMacCoBbIX EMKOCTSAX, AOMNyCKato-
LLMX MHOrOKpaTHyt0 MonKy. O6bEM oTOMpaemMon npodbl gomkeH obecneunTs oT 30 cm® go 50 cm® pobbiBae-
MoW xuakoctn. OTobpaHHble NPOOLI aHANU3NPYIOT B JTabOPaTOPHbLIX YCMOBUSIX ANsl ONpeaeneHns Hanmums
Tpaccepa 1 ero konu4yecrtea. NccrnegoBaHust no otoéopy Npob npogorkarTcs B TEYEHNE BPEMEHMW NOCTyNe-
HWS1 Tpaccepa C KOHLEHTPaLUMEN, paBHOW NOMIOBUHE MaKCUMaribHOW KOHLIEHTPAaLMM NOCE ero NpoXoXaeHus.
YkazaHHas BENUYMHa ABNSETCS MMHUMANbHOWN NS NOMNyYeHNsT OLLEHKM UNbTPALMOHHbBIX NapamMmeTpoB nna-
CTa No TpacCepHbIM AaHHbIM. [rs YBEPEHHOIO peLLeHNs 3agavm NpoaorHKUTENbHOCTb AOMKHa ObITh yBENU-
yeHa Ha 30-40 % ans y4éTta CTeneHu HeO4HOPOAHOCTU MCCNedyemoro ydacTtka. ViccnegoBaHust moryT
anutbes 0,5-1 ropa.

YacTtota npob onpeaensieTca pelaemon 3agaden. Ecnn ctaBuTca 3agadva TOMbKO Ka4yeCTBEHHas —
yCTaHOBIEHNE MTMAPOSNHAMNYECKON CBSI3N OO BLEKTOB, TO OCHOBHBIM KPUTEPUEM YaCcTOThl 0TOOpa Npob byaeT
dukcaums Tpaccepa B A0ObIBaOLLIEN CKBaXMHE (CTaBUTCA 3aaqa «He NponycTuTb» Tpaccep). Ecnu ctaButcs
3agava onpegenexHns UNbTPaUMOHHbBIX NapaMeTpoB Macta Mo TPacCePHbIM AaHHbIM, TO YacToTa oTbopa
pe3Ko YBENNYMBAETCS, TaK KaK BaXKHO 3aperMcTpnpoBaTh He TONbKO hakT NOsIBNEHMS Tpaccepa, HO U 0COBeH-
HOCTU KPUBOW «KOHLIEHTpaLus Tpaccepa — Bpemsi». [pu pelleHnn KayecTBEHHbIX 3a4a4y KOMMbIOTEPHOE MO-
OennpoBaHue He TpebyeTcs — OCTAaTO4YHO B TEYEHNE NepBbiX AeCATU AHEN oTOMpaTh Npobbl eXxeqHEBHO, a
3aTeM — 2—-3 pa3a B Hegento. [pu pelleHnn KonnMYecTBEHHbIX 3a4ad st onpeaeneHnst YactoTel otéopa npod
HeobX04MMO NPOBECTU cneLnanbHOE MOLAENMPOBAHNE B NPOLIECCE NCCIEef0BaHNS C YHETOM yXKe 3aMEPEHHbIX
OaHHbIX «KOHLeHTpauus Tpaccepa — Bpemsa». Metoauvka, npegnoxeHHas BcepoccMnckum Hay4Ho-Mccnego-
BaTENbCKUM UHCTUTYTOM FeONIOrMYecknx, reopmsnyecknx n reoxmmmyecknx cuctem «BHMreocucrems», nos-
BOMUT MMHUMU3MPOBATb Pacxod NHAMKATOpa U ONTUMU3MPOBATL BPpEMS MPOBEAEHUS NCCNEA0BaHNUIA U rpadomk
oTbopa npob.

Onpegensiemble BENNYUHBI:

e [OsIBIEHNE MHOMKATOPA B KOHKPETHOM J00ObIBaOLLEN CKBAXMHE;

e BpeMS OBWXEHWS MHAMKaTopa B NnacTe;

e M3MEHEHMEe KOHLEHTpaUun MHAMKaTopa BO BPEMEHM;

e N3MEHEHNe BO BpeMeHM obLLero KonmyecTsa nHaukatopa, oToopaHHOro M3 gaHHon gobbiatoLen
CKBa>)KUHBI.
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