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ABTOMATU3AIINL NCCJIEJOBAHUN
OJIFONJOHACBIINIEHHBIX ITJIACTOB
METO/0M BOJIH JABJIEHN A

B.JI. Odusanos, A.I'. I'aepunros, M.H. Osvwurnuros

AnHoTanus

B craThe paccMaTpuBaoTCsa BO3MOKHBIE MPUIOKEHNS PAa3pabOTAHHOTO COTPYIHUKAMU Ka-
denpwl paano3nekTpoHnKkn Ka3aHCKOro rocygapCTBEHHOTO KOMILIEKCA THIPOJIMHAMUYIECKUX
9KCIEPUMEHTOB, MPOBOINMBIX B IIPOMBICIOBBIX yCJIOBHUAX. JIaHHBIN KOMILTEKC BKJIIOYAET pe-
au3anuio MeTona (GpUALTPAMOHHBIX BOIH JABIEHUs U UCIIOIH30BAHNE aBTOMATHU3UPOBAHHON
CHUCTEeMBI yTpaBjeHus 3KcrepuMeHTamu. OH MO3BOJISIET BBISBUTH TUM (DUILTPAIMOHHON MO-
eI UCCTIEyeMOro IIIacTa, PACCYNTATh 3HAUEHNS ero (QUIBTPAIMOHHBIX [MapaMeTpPOB, 9TO
HEeOOXOIUMO [I/IsI TPUHATHUS YyIPABICHIECKUX PEINIeHUN M0 ONTUMHU3ANUU Pa3paboTku Hed -
HOTO MECTOPOK/ICHUS.

KuroueBbie ciioBa: (GuabTparus KUIKOCTEH, TOoJIe JaBJIEHUN, TTOPUCTHIE CPEeIbl, (MUTh-
TpaIMOHHBIE BOJIHBI, KOHTPOJIbHO-U3MEPHUTEIbHBIE CHCTEMBI.

1. OCHOBBI I BO3MOXXXHOCTH MeToaga (bI/IJ'IpraI_II/IOHHBIX BOJIH JaBJI€HUA

CoBpemMenHast TEXHOJIOTHS pa3pabOTKNU HEMTIHOTO MECTOPOKICHUS MPEIN0IAraeT
UCTIO/Ib30BAHNE PErYIIPHO OOHOBISEMBIX 0a3 MaHHBIX O TEKYIIEM COCTOSHUU (DUIIb-
TPAIMOHHBIX TTAPAMETPOB T'e0JIOTUIECKHU U THAPOINHAMAYECKH 000COOIEHHBIX YIaCTKOB
HePTAHOTO IJIACTA U PE3y/IbTAaTaX ONTUMHU3ANNOHHBIX MEPOIPUATHI 110 UX BLIPAOOTKE.
IIpu sTom obrmmas cxema paboT mo BBIpAOOTKE ydacTKa HePTEHACHIMEHHOTO ILIACTa B
YACTU TUIPOJIVMHAMUYECKUX SKCIIEPUMEHTOB U BO3/IEHCTBUIl COCTOUT W3 TPEX ITATIOB:

1) mpoBenenne MPOMBICJIOBBIX TUAPOJMHAMUYECKUX IKCIEPUMEHTOB C IEJIbI0 Olpe-
JIeJIEHUsI COOTBETCTBYIOINEH MOIEN BHIPADATHIBAEMOrO yIacTKa;

2) onpenenenue dunbrpanuonnbix napamerpos mwiacra (®III), ananus 6a3 nawn-
HBIX 110 JUHAMWKE STUX HaPaMETPOB U UCIOJb30BAHUE WX MPHU MOCTPOEHUU OCTOSHHO
neiictyiomeii Mmogenu (ITJIM) yuacrka;

3) ympasjenue pa3pabOTKONl ydacTKa MyTeM 3aJaHus CTAIMOHAPHLIX U HECTAIUO-
HAPHBIX PEKMMOB pabOTHI COBOKYITHOCTH HATHETATEIHHBIX U IKCIIyaTAIIMOHHBIX CKBA-
JKWH TI0 BBLIOPAHHBIM ONTUMU3UPYIONIMM CXeMaM 3a/IaHus BAPUAHTOB Pa3pabOTKy WH-
JMUBUIYATBHO 115l KAYKI0W CKBAaYKUHBI.

Peasnuzanus merona duibrpanuonubix o jgasienud (PBI) sakmovaerca B 3a-
JIAHUM U PErucTpalui Ha OJHON CKBayKWHe (MM TPYIIE CKBAYKUH) MEPUOJUICCKUX
BO3MYIIEHWII B BUJE W3MEHEHWs pacxoma KUAKOCTH. OTHOBPEMEHHO DPEruCTPUPYIOT-
Cd OTKJIMK HA 3TO BO3MYIIEHWE B BU/€ M3MEHEHWs [IaBJIEHUs] HA ITOH JKe CKBAXKUHE
(pexkuM caMOUpPOC/IYIIMBAHKS) U OTKJIMKH B BUJE U3MEHEHUs JABJIE€HHs HAa COCEIHUX
CKBaxkKMHAX (MEKCKBAXKUHHOE IIPOCIIyIUBAHKE, WK (DUIbTPAIMOHHASA «TOMOrpadusy,
miacra). [lepsbie ananurndeckue Boipazkenus pacuéra OIIII ausa muneiinsx dbuabTpa-
MUOHHBIX Mozeneit mo meroxy @B/l Obuan mosyuenst u uccaenosansr C.H. Byswumo-
BeiMm n .JI. VupuxuabiM [1] u pazeurer FO.M. Mosnokosuuenm [2], mMaccoBbie Tpo-
MBICJIOBBIE dKcIIepuMenThI Ob1mn mposeaensl H.H. HempumeposbiM, mo3ske mpogoiKeHb
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A.B. HIrannneiv [2]. TIpu MOIETMPOBAHWE W WHTEPIPETAIIMN PE3YJILTATOB MCCIEI0BA~
HUs [JIACTA HECTAIMOHAPHBIMY THIPOIUHAMUIECKUMU METOAAME OOBIYHO UCIIOIb3YeTC s
9BOJIIOIMOHHOE YPABHEHUE [be30MPOBOAHOCTY (1 ero MOAuUKAIIUY), OIUCHIBAIOIIEE
MPOCTPAHCTBEHHO- BPEMEHHOE M3MEHEHNEe JTaBICHUS, BUIA,

Pp(rt)  op(nt) _ 10 0 6p(r,t))

K ot XTor or (p () + 7

(1)

rae p(r,t) — TaBJIeHue, X — Mbe30IPOBOAHOCTD, T4, Tp — IOCTOSHHBIE PA3MEPHOCTH Bpe-
Menu. B cooTBeTcTBUM € 3TOI MOAEBIO B CAyYae CO3TAHNUSA TIEPUOIMICCKUX N3MEHEHU I
JTABJIEHUs B OJTHOMN UJIH HECKOJIbKHUX CKBAYKMHAX IIJIACTA B HEM OYIyT PACIPOCTPAHATHCHA
BOJIHBI JTaBJeHus ¢ (Pa30BOH CKOPOCTHIO, 3aBUCAIIEH OT JACTOTHI

Vi = V@ . (2)

1/4
1+ uJQTqQ / 1 1+ MQTqu
— cos [ = arctg [ ——
1 +w?r] 2 w(rp — Tq)

Orciona nyrem uccnenoBanusi (opmbl curaanos ®BJI u gucnepcunoHnoit KpuBoit
MOYKHO BBIIBUTDH THI (DUIBTPAIMOHHON MO, ONpeaesseMblii CTPYKTYPO# MOPUCTOIt
cpenpl [3]. Pacuérsl ruapornpoBOIHOCTH € M KOMILIEKCa X/?“i B paMKaX KJIACCUYECKOMN
bunbrpanmonnoit Mozenu miacra (npu 7, = 7, = 0), ABJIAOIMIENCS AHATIOIOM ypaBHe-
uusi auddy3un mo 3akony Ouka, Mpu yCTAHOBUBIIEMCS peKuMe (DUIHTPAINH B YCJIO-
BUAX CaMOIIPOC/IYIINBAHNA CKBAXKUHbBI OCYIIECTBIAIOTCH U3 PEIIeHUs YDaBHEHUN:

1/2

1 g, (KerQ(ch)—i—KeiQ(ch)) _p, (3)

271 Xen \Ker?(Xon) + Kei?(Xep)

5 — arct Ker (X.p,) Keip (Xepn) — Kerp (Xen) Kei (Xep) o (4)
en = MO Rty (Xon) Ket (Xeon) + Keir (Xon) Kei (Xon) 4
,H.Hﬂ MEXKCKBa>KUHHOT'O HpOCJIyH_II/IBaHI/IH I/ICHO.HBByIOTCH (bOpMyJIbI:
1o ( Ker?(X,) + Kei? (X,,) )”2 _p )
2me Xen \Ker?(X,p) + Kei? (Xep) S

Kei (X,) Kerq(X.,) — Ker (X,,) Keiy (X))
A, = _T
S A e (X) Ker (Xon) + Koty (Xon) Kei (Xp) 4 (6)

Baech Xen = Telwn/X)Y?, Xn = 7u(wn/x)"?, Keri(z), Ker(z), Kei(z), - bynx-

)

nmnn Kenpsuaa 0 u 1 mopsaakos; P,y — MOCTOSHHAsS COCTABJSAIONAA TaBieHusd; P, —
AMIJTUTYIa N - TADMOHUKHU JABJIEHUS HA BO3MYIIAONIEH CKBAXKUHE, ¢, — aMIIATYIa
n-if TAapMOHMKK 1e0WTa HA BO3MYINAIOIEH CKBaxkuHe; P, — aMmmiutyga n-ii rapmo-
HUKU JABJIEHWS HA PEArupPYIONIeHl CKBAXKUHE; o, A, — PA3HOCTH (a3 MENKIy 1n-MU
rapMOHUKAMHU [1€0UTa W JABJIEHUS HA BO3MYINAIONIEH U Pearupyromneil CKBaXKUHAX CO-
OTBETCTBEHHO; X — HbE30MPOBOJHOCTH ILIACTA; € — THAPONPOBOJHOCTD IIJIACTA; T
MPUBEIEHHBIN PAJUYC CKBAXKWHBI, 7'y — PACCTOSHUE MEXKIY CKBAKWHAMHU IO TLIACTY.
Buavenns sequdaud P.o, P.,, qn, Ocn, Pin, 0., ONPEIENAIOTCS B pe3yJabTaTe rap-
MOHHYECKOTO aHAJN3a MPU MATEMATHIECKOH 00pabOTKE IKCIEPUMEHTATHHBIX KPUBBIX
q(t), P.(t) u Py(t), u cinyxkar s pacyéra ruIpOJIMHAMUYECKUX IIAPAMETPOB X, €, T¢.
[IpoBeiermbie OIEHKN OTHOCUTEIBHBIX [TOTPENTHOCTeH IPU pacderax (puIbTPAINOH-
HBIX [TAPAMETPOB B yCJIOBUAX HEYCTAHOBUBIIErOCH PE2KUMA BOJTH /IABJIEHUS TOKA3BIBAIOT,
YTO B MEXKCKBAYKUHHOM MPOCTPAHCTBE OHU HE MPEBBIIIAIOT B OOIBITHHCTBE AKTYaTbHBIX
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YcnoBHble 0603HaYeHus:

D AHanoroBbI faTynk O Mogynb ALIMN (ADAM-4017)
(maHomeTp Tna “3oHA")

E VicnonHutensHoe ycTponcTBO . Mopaynb BbiBoga (RIO-7042)

(YCTPOWCTBO ynpasrieHUst KpaHoM)

YacToTHbI gaTumnk CKXK| Cuétumk konmuecTsa xuakocty
(rnyBWHHBIA CKBaXKWHHbIN MAaHOMETP)

CBY | Cuétumk Boab! yNbTPa3BYKOBOW

Puc. 1. Annaparnas kouduryparus KOMILIEKCA PACIPEIe/IEHHON PEerucTpauu

cnyqaer 10% npm y4ere pe3yanTaToB M3MEpeHWil, HAYMHASA CO BTOPOTO TIEPUOAA, 3a1a-
Hus Kojiebanmii. OTMETHM TakyKe, YTO MPU MPOBEIEHUN IKCIIEPUMEHTOB C PA3TUIHBIMHI
MePUOaMU BO3IEHCTBUSA U TOJIYUEHUH YaCTOTHON 3aBUCUMOCTH TTAPAMETPOB MOXKHO Ha,
OCHOBE Psi/Ia TPENOI0KEHUII ONEHUTh MeCTOnooKeHne (hbPOHTA 3aKAYUBAEMOI BO/IbI
[4] 1 HEKOTODPBIE IPyIrUe XapaKTEePUCTUKK UCCJIEyeMOrO HHTEPBAJIA [1aCTa B HALIPABJIe-
HASAX MeXKJy KOHKpeTHbIME cKBaxkmHamu. Metron @B/l mo3BosgeT Tak:ke OMpeaeTnTh
JIMAMTA30H OMTHUMAJIBLHBIX YACTOT BO3JIEHCTBUSA HA TPEITUHOBATO-TIOPUCTHIE KOJITEKTOPBI
C TEJIbIO YBEJINYEHNsT OOMEHA JKUIKOCTE B cucTeMe «OJI0KY — TPeluHbl» [5].

2. ABTOMaTI/I3a[[I/I$[ IKCIIEPpMMEHTOB B IIOJIEBBIX YCJIOBUAX

Jlns yupaBieHus MUAPOJAMHAMUYECKMME SKCIEPUMEHTaMU COTpyAHuKamu Kaszan-
CKOI'0 IOCYJapCTBEHHOIO YHHUBEpPCHTETa ObLIO pa3spaboTaHO HECKOJIbKO BAPUAHTOB aB-
TOMATU3UPOBAHHBIX cucTeM. Ha puc. 1 mpuBemena cxema anmnapaTHoil KoHGUrypammun
OJTHOI M3 TIOCJIEIHUX BEPCHl MPOrPaMMHO-ANMAPATHOTO KOMILIeKca. OyHKINN dJIeMeH-
TOB 3TOr0 KOMILJIEKCA COCTOST B CJIEIYIOIIEM.

e IlenTpanbHbIi KOMIBIOTED OCYIIECTBJIAET YIPABICHUE IKCIEPUMEHTOM U PEru-
crpauio ganabix. OH CBSA3aH JTOKAIBHOM CETHIO C APYTUMU KOMIIBIOTEPAMHE, Ha KOTOPBIX
TaK¥Ke YCTAHOBJIEHBI TIPOTPAMMHEBIE TIPUJIOKEHUST KOMITJIEKCA.

e PamomoemMbl 06eCmeYnBaloT CBSA3b ¢ 00CIyKUBaeMbiMu 00bekTamu. CO CTOPOHBI
[EHTPAJIBHOTO KOMITBIOTEPA PAJIMOMOJIEM TTOIKIIOIAETCS K MOCJIEI0BATEIHLHOMY TTOPTY,
a co cTOpoHbI 00bekTa — K auann RS-485 depes mumo30B0it Mmomyib ADAM-4530.
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Puc. 2. Peannsaunﬂ KBA3UTIEPUOANIECCKUX BPEMEHHBIX 3aBUCUMOCTEMN pacxoga U JaBJIEHUA TIDU

nepuose Bosaeicreua 1T = 202 ¢

o Mamepurensubie moaynn ADAM-4017, ADAM-4080 ocytecTBasior mpeobpa3oBa-
HUE CUTHAJIOB aHAJIOTOBBIX MJIM YACTOTHBIX TATYUKOB B UG POBYIO (DOPMY s epesadn
mo RS-485 nentpanbHOMy KOMIBIOTEDY.

e Vmpasagonme moxyan ADAM-40XX mnpegnasHaveHbl i YOPABJICHUS TOM-
KJIIOYEHHBIMU KCIOJTHUTEIbHBIMA YCTPONCTBAMU, B YACTHOCTU MIATOBBIM JIBUTATEIEM
YCTPOUCTBA yIIPABJIEHUS TOTOKOM.

s mpoBeieHns KCIEPUMEHTOB IO THIPOJMHAMUYECKOMY 30HIMPOBAHUIO [TPU3aA-
OOIHOI 30HBI CHCTEMBI «IIJIACT — CKBAYKUHA» B PEXKUME CAMOIPOC/IYIITUBAHUS B COCTaBe
KOMIIJIEKCA WMEETCsT YCTPONCTBO YIPABJIEHNs TOTOKOM JKHUIKOCTH, BKJIIOYAIONee B ceOs

criennanbHbIil Kpa# [6], peryampyomuii Bo BpeMeHH DACXOJ] MPOXOASIIell Yepe3 Hero
JKHJIKOCTH 10 3aKOHY, OJU3KOMY K rapMoHmdeckoMmy. Kpan mpuBoauTCs BO BpalleHUe
[IArOBBIM JIBUTATEIEM C PEAYKTOPOM, 9TO IMO3BOJISET 33a/aBAaTh [EPUOJ BPAIIEHUS C
BBICOKOH TOYHOCTHIO B JMamia3oHe OT JIECATKOB CEKYHJ /10 MoJiyTopa cyTok. Jlms wi-
JIOCTPAINN PAbOTHI TPOTPAMMHO-ATIAPATHOTO KOMTIJIEKCA W BO3MOYKHOCTEH METOINKH
OB/l nmpeacraBuM pe3yabTaThl IKCIEPUMEHTOB TIO THIPOJAWHAMUYECKOMY 30HIAPOBA-
HUIO MEKCKBaXKMHHBIX WHTEPBAJIOB, IIPOBEJIEHHOIO HA ONBITHOM ydactke lleHTpanbHo-
AzmakaeBckoit miomaam PoMaKuuCKOro Mectopoxaeausg. CaMonpocyuBaHue Cu-
CTEMBI «IITACT — cKBaxkuHay meronoMm @®BJI paccmorpuMm Ha mpuMepe HCCIeI0BAHN
OJTHOI M3 HATHETATEJHHBIX CKBAXKUH ITOTO K€ ydacTka. VHTeprperanus moaydeHHbIX
pe3ynbTaTOB MPOBEJIeHa B paMKaX MOJIETH KJIACCHIEeCKOTo YIPYTroro pexknMa puibrpa-
muu. [Ipumep perucrpupyembix rpadukoB 3aBucumocreil pacxona xkujgkocru Q(t) u
naienus P(t) B cKBaKuHE B PEKUME HEPUOAUUECKOIO CAMOIPOC/YIIUBAHUS IIPU T1€-
puone BozzeiictBust I = 202 ¢ mpejcraBieH Ha puc. 2. YCIOBUsS IPOBEIEHUs ITOTO
9KCIIEPUMEHTA: PErMCTPUPYEMbIE TTAPAMETPHI — JIaBJIEHHE U JeOUT HA YCThE CKBAYKU-
HBI; PeKUM pabOThI CKBAYKUHBI — HATHETAHNWE BOJIBI OT HACOCHOW CTAHITUHU; YIIPABJICHUE
PACXo/IOM — € TIOMOIIBIO YCTPOMCTBA YIIPABJIEHNs TOTOKOM; MEPHOIBI BO3IEHCTBUS — OT

100 ¢ 10 6 4.
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Puc. 3. Pacyernas no gaHHBIM SKCLIEPUMEHTOB (KBaJpaTbl) U MOZEIbHAs (CILIONIHAS JIMHUS)
IU/IPONIPOBOTHOCTH MPU3a00HON 30HBI NCCIIEAYEMON CKBAYKHUHEL (€ ) TIPU PA3JIMIHBIX TEPUOIAX
Bo3zneticteus (1)

Ha puc. 3 npusenen rpaduk, moKa3bpIBAOIIINN H3MEHEHNE THIPOIPOBOIHOCTH BOIHU-
3U 3TOH K€ CKBAXKUHBI 110 MEPEe YBeJMYeHUs MePruoa BO3IEHCTBUSA, YTO SKBUBAJIEHT-
HO B PEXKWME CAMOMPOCIYIITHBAHUS JIJIs JAHHON CUCTEMBI YBEJIUYEHUIO PAINYCa 30HDI
bUIHTPAIIMOHHOTO 30HANPOBaHUs. B maHHOM ciiydae HaOJIOJAeMblii POCT PACIETHO
TUIPONPOBOHOCTH TPU YBEJIUYEHUU TEPUOAA BO3AEHCTBUST TOBOPUT 00 yXYIIIEHHBIX
PUALTPAITMOHHBIX CBOMCTBAX TPU3A00HOM 30HBI CKBAYKWHBI BOJIN3N CaMOil CKBAYKUHDI.

Huxe mpuBeensr pe3ynbraTbl IKCIEPUMEHTOB IO MEKCKBAXKUHHOMY MTPOCJIYIIABA~
HUO Tiacta. B paccmarpuBaemoil cucreme m3 6 CKBAXKWH ¢ pabOUYMMU TLIACTAMY HA,
rayoune 1750 m: Nt 1 — HarneraTebHas CKBAXKUHA, 34/1AI0IAsT TEPUOINIECKUE N3MEHEe-
HUs TABJICHUSA B I1acTe (BO3MYIIAIONIAA CKBAYKUHA, HA KOTOPOi PErUCTPUPYIOTCS 1e0UT
u nassenue); NeNt 2—6 — pearupyomiue CKBayKUHbl, B HUX PETUCTPUPYIOTCS OTKJIMKHU 1O
JTABJIEHUIO; TIEPUOJT, BO3IEUCTBUS — 2 CYT; BpeMs JUCKPETU3AIUU [IPUA PErUCTPAIUT JAH-
HBIX IO BCEM KaHayiam — 5 MuH. ['paduKn MCXOMHBIX JAHHBIX [TABJIEHUS HA yCThAX pea-
TUPYIOIMIUX CKBAYKWH BMECTe ¢ TpadUKaMU PACXO/IA U TABJICHUs HA 33JA0MIEll CKBAYKUHE
npusenensbl Ha puc. 4. [Ipu pacuere @I O6bUTM MOTYYEHBI PE3YIBTATHI, TPUBEIEHHBIE
B Tabm. 1.

N3 tabsunbt BuIHO, 9TO 3HAYEHUS THAPOIPOBOIHOCTEN U MHE30IPOBOIHOCTEH B pa3-
JINYHBIX MEXKCKBAKUHHBIX HHTEPBAJIAX OTJINYAIOTCH HA JECATKH MPOIEHTOB, 9TO JeMOH-
crpupyet Bo3moxkHocTH MeToaa @BJI o onpeneneHnio MakpoMacmTabHBIX HEOTHOPOI-
HocTelt mmacroB. Takum 00pa3oM, pacCMOTpEHHAST METOMWKA, MPOBEIEHUS TUIPOINHA-
MUYECKUX IKCIEPUMEHTOB B HATYPHBIX YCJIOBUSX C UCIOJH30BAHUEM CHCTEMBI PAINO-
SJIEKTPOHHBIX YCTPOWCTB U TATIYUKOB MO3BOJISIET PEIIUTh KOMIIJIEKC 334 IO OIPeese-
HUIO TEKYIIUX 3HAYeHWil (PUIbTPAIMOHHBIX MAPAMETPOB ILJIACTOB, OMEHUTH COCTOSHUE
npu3a0OWHON 30HBI OT/IENBHBIX CKBAXKWH, BBISIBUTH JHAMA30HBI ONTUMAJIbLHBIX YaCTOT
BO3JEHCTBYS HA TPEINIMHOBATO-MIOPUCTHIE KOJJIEKTOPBI U HEOTHOPOIHOCTH PACIpeIese-
Husi (DUIBTPAIMOHHBIX MAPAMETPOB B MEKCKBAXKMUHHOM TPOCTpaHCTBE. [lomMexoycToii-
9IUBOCTb M Oosbinasg uadopMaTuBHOocTh Meroga PBJI mo cpaBHEHHWIO ¢ CTaHIAPTHBIM
MEeTOZOM KPWBBIX BOCCTAHOBJICHHS JABJEHUS TO3BOJSIOT 3(M(MEKTUBHO HUCIOIH30BATH
[IOJIy9€HHBIE C €0 TPUMEHEHUEM CBEIEHUs O PACIPE/IeNeHudX (PUIbTPAINOHHBIX Tapa-
METPOB IJIACTOB MPU TOCTPOEHUH MOCTOSHHO JEHCTBYIOMINX KOMIBIOTEPHBIX MOIeei
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Puc. 4. Peanu3zanusa 0qHOBPEMEHHO PETHCTPUPYEMBIX N3MEHEHN BO BpEeMEeHH JABJICHNA U PAC-
Xo4a Ha BO3MYyLIalomell CKBayKUHe W JaB/eHuil Ha pearupyomuX CKBaxKHHaX

Tabn. 1

Pacuéruble 3nHauenns (l)I/I.HBTpaLII/IOHHbIX mapaMeTPOB B MEXKCKBaKUHHBIX UHTEPBaJJIaX

IMTapamerp/CxBaxkuna Ne 1 Ne 2 Ne 3 Ne 4 Ne 5 Ne 6
Paccrosinme mexay 3a00SIMU CKBAYKUH, M 805 370 600 555 755
T'uaponpoBogHOCTh HHTEPBAJIA, 0.214 | 0.228 | 0.209 | 0.226 | 0.260 | 0.190
%1078 m® /TTa-c
TTHe30MTPOBOIHOCTE MHTEPRAA, M2 /C 2.067 | 3.521 | 3.298 | 2.080 | 1.809

mecropoxkaennii (ITJIM). IIJIM mo3BoigioT pacCYUTHIBATL W TPOrHO3UPOBATEH PA3JINY-
HbIE BAPUAHTHI Pa3paboTku HeDTAHBIX MECTOPOK/IEHUN U ABJIAIOTCH BAXKHEUIITUM 3J1e-
MEHTOM B CUCTE€ME IPUHATHUs Pellienuii mo ontuMusanuu nedrenobbrau [7].

Summary

V.L. Odivanov, A.G. Gavrilov, M.N. Ouchinnikov. Automation of Research on Saturated
Porous Media by Pressure Waves Method.

The practicable applications of the investigative technique evolved at Kazan State
University Radioelectronic Chair in the field of hydrodynamical experiments in natural porous
media are considered. This technique developed from filtrational waves of pressure method
combined with original automated control system. It enables to verify the filtrational models
and calculate the saturated porous media parameters for the purpose of oil development
optimization.

Key words: fluid filtration, pressure field, porous media, filtrational waves, control and
measuring systems.
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