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O MateMaTH4€CKOM MO/IeTMPOBAHNY (DUIBTPAIIUU KUTKOCTH
B /IPEHMPYE€MOM TPEIIMHOBATOM HAllOPHOM ILJIacTe

IIpedcmasneno unenom-xoppecnondenmom HAH Yipaunot A5, Onetinuxom

Chopmynuposana mamemamuueckas 3a0aua OmKauKu HUOKOCMU COBEPULEHHOU CKBANCUHOU C NOCTNOSHHBIM 0e6u-
MOM U3 MPEUUH08AM020 Hanopnozo niacma. Ee pewenue npedcmasnsemcs 6 6ude anarumudeckux 3a6uUcumMocmert
UCKOMBLX XAPAKMEPUCTIUK 0T PAOUYCA 30HbL 803MyueHus. Mamenenue nociednezo co spemenem onucano saoauetl
Kowwu, xomopas npocmo pewaemcs ¢ nomowpio cmandapmuvix naxemos npozpamm (Mathcad u np.). Ha npume-
Dax OUeHeHvL MOUHOCTD PACUEMHBIX 3A6UCUMOCTEN, GIUSHIUE HA DUIBIMPAYUOHHDLL NPOUECC 0OMEHA HCUOKOCTNDIO
MeNCOY CUCTEMOL MPewun 1 MAMPUYei niacma.

Kntoueswte cnosa: mpewunosamolii n1acm, CoePUEHNAS CKBANCUHA, PUILMPAYUSL, 30HA BO3MYUW,EHUS, PACUEN.

Hepenko B Ykpanne BctpeyatoTcs BoJ10-, HepTe- U Ta30HOCHBIE TIIACTBI, KOTOPbIE MOTYT paccMat-
puBaThCd Kak (PU3MKO-MeXaHWJIecKrue CTPYKTYPBI ¢ IBOKHOI mopucTocThio [1—3]. VIx moposoe
MPOCTPAHCTBO OOBIYHO 0OPA30BAHO MOPAMU [[BYX TUIIOB ¢ Pa3HbIMU (hyHKIUSAMU. Tak, KpyITHbIE
OPBI-KaHAJIBI (TPEIIUHBI) 00eCeYNBAIOT CPABHUTEIHHO OBICTPOE TIEPEMEITIEHIE MACC JKUTKOCTH
U puMecH Ha OoJbIue paccTosiHust. MeJsikue ke mopbl, KOTOPbIe MTPOHU3BIBAIOT CTPYKTYPHbIE
aeMeHThl Tacta (OJI0KW) B TPENIMHOBATHIX TTOPUCTHIX TOPOJAX, PACIIPOCTPAHEHHON pPa3HO-
BU/THOCTY BBINIEYTTOMSIHYTBIX CTPYKTYP, 3aHUMAIOT OCHOBHYIO YaCTh YKA3aHHOTO ITPOCTPAHCTBA U
BCJIE/ICTBUE WX 3HAUYUTEIBHOTO TU/PABJIUYECKOTO CONPOTUBJIEHUS WTPAIOT POJIb UCTOYHUKOB
(CTOKOB) BHYTPUILJIACTOBOI JKU/KOCTU 110 OTHOIIIEHUIO K MakponopaMm. Maremarudeckoe Mo/ie-
JimpoBanue (QUIBTPAIIMOHHOTO MPOIEcca B TPENUHOBATHIX TJIACTAX BBITIOJIHSIETCS JaBHO C HC-
MOJIb30BaHNEM KOHTHUHYATbHOTO Tonxozaa [4—7]. Ilpu aTom oM mpencTaBiasgioTcst B BUE BJIO-
JKEHHBIX [IPYT B JIpyra KOHTHHYYMOB, KOTOpPbIe GAa3UPYIOTCSl HAa PEATbHBIX CHCTEMAaX TPEIIUH U
6s0k0B. KiioueBoe 3HaueHne B TakoM cirydae npuobperaer KoahduimenT oOMeHa KUIKOCTIO
MesKIy KOHTHHYyyMamMu A. B Teopernueckunx pa3padoTKax OH, KaK IPABHJIO, TPUHIMAETCS 1MOC-
TOSTHHBIM, & €T0 OPHEHTHPOBAHHOE 3HAYEHIE YCTAHABINBAETCS MyTEM CIIENUATBHON 06pabOTKI
OTIBITHBIX IAHHBIX C IPUBJICYEHUEM PEIIEHIS COOTBETCTBYIOIIEN MaTeMaTHUeCKOH 3a1aun. Bmecte
C TeM YKa3aHHbIIT KOA(hDMUIUEHT B TPUHITHITE MOKHO 0OOCHOBBIBATH U TEOPETUYECKU, UCXO/IS U3
CTPYKTYPHBIX Mojiesieit. [locientne onuchiBaloT (GUABTPAIMIO KUAKOCTU B PENPE3eHTATHBHOM
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6s0ke (CTpyKTYpHBII moaxon). V3-3a cioxkHOCTH Mozesell (pUAbTPalUi B TPEINIMHOBATHIX 110-
po/lax MX peayu3alius aHaJTUTHYCCKUMU METOJaMU CTaja BO3MOKHON TOJIBKO Ojiarofapsi uc-
MOJIb30BAHUIO TOTIOJHUTENbHBIX fotyiiennil [8—10]. Yucsennblie ke MeTObl TEOPUU J[PeHAKA
ABJIIOTCS IeICTBEHHBIM MHCTPYMEHTOM, O/HAKO UX IPUMEHEHUEe B MHKEHEPHOH IPaKTUKe /10
CHIX TIOP OCTAETCST TIPOOIEMATUIHBIM BBHU/LY BHICOKOW CTOMMOCTH TIPOTPAMMHBIX TIPOYKTOB, JKECT-
Kux orpannuenuii Ha Hux [11—13]. [lesbto maHHOI pabOTHI IBUIOCH, IIPEKE BCETO, TTONYIEHIE
AHAJTMTUKO-YMCJIEHHOTO PEIeHrsT OHON 13 GA30BbIX 3a/1a4 TEOPUH JPEHaKa, KOTOPOE MPE/Io-
Jlaraet orpejiesienne (puAbTPallMOHHBIX XapaKTEePUCTHUK B TPEI[MHOBATOM ILJIacTe B /[Ba ATalla.
Ha nepBom aTare ncxoyiHas 3a/lada B YaCTHBIX MTPOU3BO/IHBIX CBOJMTCS K KJIACCUYECKOU 3aj1aue
Kommn. Ha BrOopom starie Tereps yke 3a/1a4a B OOBIKHOBEHHBIX TPOU3BOAHBIX U KAHOHUYECKOM
BH/I€ TIPOCTO PEIAeTCs 10 CYIIeCTBY YNUCIEHHO C TIOMOIIBIO CTAaH/ITAPTHBIX MTAKETOB IIPOrPaMM Ma-
temaTryeckoro anasmsa (Mathcad, Matlab u ip.). O6bexToM HammMx Mccae0BaHMil cTata Oju-
HOYHas COBEPIIEHHAs CKBAKMHA, PACIIOJNOKEHHAs B OJTHOPOJHOM W HEOTPAHUYEHHOM B ILJIaHE
HAIIOPHOM IIJIACTE, & UX MPEAMETOM — BO3MYIIEHHBIN OTKAUKOIl ¢ TIOCTOSTHHBIM J1€OUTOM ¢ (DHJIb-
TPAIIMOHHBIA PEKUM TIEPBOTO KOHTUHYYMa. BbliesieH yacTHBIN caydyail aBTOHOMHOU CUCTEMbI
TPENHH, a (haKTHIECKH 0OBIYHO TTOPUCTOI CPEIbl, YTO TIO3BOJIUIIO B KA4eCTBE ITAJIOHA TIPH OTle-
HUBAHWK TOYHOCTHU TIOCTPOEHHOTO MPUOJINKEHHOTO PENEHNs BOCTIOIb30BAThCSI MITMPOKO TIPHUMe-
HAEeMOl B TUAPABIMYECKUX UCCIEIOBAHUSAX CKBaKUH hopmyioit Taiica.

B pamkax rtuapaBimueckoil TeOpUM IOCTAaHOBKA 3aj/lauld HEyCTAaHOBUBIIEHCS HANOPHOM
dbuaprpanun Ha (orHe A0OBIBAOIIEH CKBAKIHBI BKJIIOYAET CJEAYION[HE CHCTEMBl yYpPaBHEHUI
(ubTpaIny B KOHTUHYYMe TPEIH U OaaHca JKUAKOCTA B KOHTHHYYMe OJIOKOB

S S
ai r—t —lr(S/—Sm):r—f, (D
or ar M/ ot
aS
M(S=Sp) =ty S 2)

a TaK’Ke oIlepaTop HadaJIbHbIX W I'PAHUYHDBIX yCJIOBI/If/)I, BRJIIO4Yasa AOIMOJMHUTEJIbHbIE YCIOBUSA Ha
BHEIITHEN T'paHMIE€ 30HbI BOSMYIIECHWA

t=0, Sf=5m=0; R, =ry; 3)
2S

r=ry, 2nryk;m—=—q; 4
W whpm="-==q (4)
R, S,=0 1 _g 5

= y = , = .
! 3r )
3nech Sy, S, — NOHMKEHUs Ibe30METPUUECKOrO HAlOpPa B KOHTHHYYMaX COOTBETCTBEHHO

TpenH u OJIOKOB; a = kf m / Hy — KOI(DPUIMEHT Mbe30MPOBOLHOCTH; kf, Hy — KoadduiieHT
(busbTpaluu ¥ yIpyroeMKOCTb KOHTUHYYMa TPEIIUH; 7 — MOIIHOCTb ILTacTa; W, — YIPyro-
€MKOCTh KOHTHHYyMa OJIOKOB; #y, R, — PaiiyChl CKBa)KUHbI 1 30HBI BO3MYII[EHHSI.
Jlst ynobersa mocsteyioniero anammsa 3azada (1)—(5) dopmysmmpyercst B GeapasMepHOM BHIE
Jd | _ agf T _ 8§f
—| 7= -AT (S-S =r—, 6
oF | oF Sy =3m)=T 55 ©)
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R -5,= 2, )

=0, §;=5,=0, R=t; ©)

=1, ai_f=—§; 9)
or

=R, §;=0; a—7=0. (10)

3nech Efy m=37, m/ho, A" — Hanop B HeBO3MYIIEHHOM TTaCTe, 7 = r/rW, t= at/r 12% A= 7121/ k/(a Hr)
5 - — 0
R,=R.[ry. =W /Wy, G=q/@rkmh).

Pemrenne 3agaum (6)—(10) cTtpouTcss B mapaMeTpuueckoil Gopme, TpUYeM ITapaMeTpOM
SIBJISIETCST OTHOCUTEJIbHBIN pasnyc R.. [Ipeskie Bcero ocpeHsioTest B pejiesiaX 30Hbl BO3MYTIEHUS
npaBbie yactu ypapaenui (6), (7) 1 BBOJAITCS JBE BCIIOMOTATe/IbHbIE (DYHKITNHT

R
: 9
Gf m(t ) = f f ~d
/IBoiiHOE I/IHTerpI/IpOBaHI/Ie no 7 ypasHeHud (6) c yuerom (7) u ycnosuii (10) maet
= = 1 = = T
S (7, ={G;+=G,, ||7T-R.—R.In—|. 1
gt W o

HoBoBBeieHHbIE (DYHKITUU yIAeTCsT MCKIIOYATh U3 Bbipaxkenust (11) Garomapst HCIOIb30-
BaHuto ycsoBus (9). Torna HECTOKHO TTOJYIUTh

791 (R.) dR,

G (;): — —
Ry

rae

¥—R,— xlnR
S;(F,R)=7q = * 12
(R =T (12)
DyHKINs §m (7,7) BbIpaxkaercs yepes S  coryacHo (7) CIeAyonmum obpasoM:
t ol —_—
S, (7, 1) =AN e DT () dE. (13)
0
Orcrona cienyet
ARG 5 © e
Cu(O)=—=—=|¢ 99(R.(€))dE |,
(R.-1)° g
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=5 =
e ¢y(R.) = ]1{2 R4>< —%— };* InR,. C yuetom BBIpaKeHuil 1 G ,, BBIBEJICHO TaKOE MHTEIPO-
muddeperimaabHOE ypaBHeHI/Ie OTHOCHTEBHO R,
R.)dR, -
“’1(_ )% M0 0, (R.(8))d = (14)

YT06bI M30ABUTHCSA OT I/IHTeraJIa B (14), 510 ypasnenue auddepeHuupyercs mo t, a 3aTeM
KOMOMHUPYETCS ¢ HOBBIM yPaBHEHUEM YKe BTOPOTO nopsiiKka. ITocie Hec105KHBIX IIpeobpazoBaHuil
MTOJIy4€HO TaKoe HeJIMHEHHOe YpaBHEHNE BTOPOTO TOPSIKA:

4R, (R-Doi(R)-oy(R) (dR. | |
d7> (R.-Doy(R,) dt

s XH+X(E—1>¢2(_E*>—E*+1]dEj _MIR =D (15)
91 (R,) dt 91(R.)
e
PTCS R ECHE SRR ST RN |
2 2 2R 4 2

Ecou GJIOKM He BIMSIOT HAa TedeHue KuAKocTH B Makporopax (A=0), to us (15) BbiTekaer
YIIPOIIIEHHOE YPaBHEHWE

dZE*_l_(E*_l)(pi(E*)_(m(E*) dﬁx 2_ E*_l d}_e* _ (16)
dt* (R. =D oy(R,) di | ¢ (R)di
Ypasnenue (16) serko ABax bl UHTErPUPYETCS TIPU yca0BuIx (8) u
o(R)dR, _
Rt R, —1 4t
B utore HOJIyqua 3aBHCUMOCTDL MeXAY £ U R, B TaKOM BUJE:
(& 1)
Kcraru, nopsiiok ypaBuenus (15) HeCJI0KHO HOHU3UTD HA €JMHUILY, €CJIU C/IEIATh 3aMEHY
dR,
=y(R,
o7 YR

EnuncrBennocts pernennst ypaBuenusi (15) oGecriednBaercs 3ajiaHieM ABYX HAYaIbHBIX
. d _
yeaoBuit. OTHUM U3 HUX sIBJIsIeTcs yeqoBue (8), a Mpou3BoiHAS d—I;* npu ¢t — 0 HeorpaHUYEHHO
pacTeT, 4YTO He TO3BOJIET TPUMEHSTH BBINIEYTIOMSIHYThIe TTakeThl TTporpaMM. [loaTomy 3amaua
Kommm otHocurensHo R, Oblia nepedopMysiupoBaHa. B pesysbrare MCKOMOI BEJUYUHON B
TpancOpPMUPOBAHHOI 3aa4e CTAI0 BpeMs [ , a caMa 3a/Ja4a IPUHIIA CIeAYIOMNI BUL:
_ . _ 2 =~ 3
d°t _|oi® 1 |dt T MR (R)-R, | di ARR( di
dR, ¢o(R) R |dR ¢1(R,) dR, o((R)| dR,
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R.=0, 7=0; %zo; (19)

rae R, =R.—1. Kpome Toro, B cBsI3u ¢ 3aMeHoll R, Ha R, BUIOM3MEHWJINCH BBIPaKEHUS IS
’
(pL 2 (pL % da UMEHHO,

R} R’ R, _R2 LR,
(P1(R*)— +7—7+ 1 (R*+1) (P1(R) 7 5 m
R3 RE R, R 1 R? R

o (R)=2 K Sn(R+), 0y(R) =

4
4 2
U onsars iosaras A =0, ,ZIBOﬁHbIM WHTETPUPOBAHNEM (18) npu ycaoBusx (19) mpocTo BBIBOAUT-
cs hopmyna (17).

YeraHoB/IeHHAsT YMCIEHHBIM Iy TEM 3aBUCHMOCTD MEXK/Y ¢ u R, (umu R,) 1aet BO3MOX-
HOCTb OTIPe/IeJIITh OTHOCUTEIbHbIE U [TOHUKEeHUS Sf, S , 1 CKOPOCTH 0OMEHA JKUIKOCTHIO MeK-
Iy BBeJeHHBIMU KoHTHHYyyMamu 1 . Tak u3 ypaHenus (6) BhITeKaeT IPHOIMKEHHOE IPEICTaB-
nenwe A S,

S, (F,R)=S,(F,R)—= + — —
/ kR 7oA R2 dR,
JList npakTHKK 0cOObBII MHTEPEC BHI3bIBAET IPOTHO3 IMHAMMKH 3a00ITHOT0 Haropa (JaBieHus ),
KOTOPBIi IIPH IPUHATHIX JONYINEHNSX CIeyeT OTORAECTBISATH € S 7, =S5 1 (1, R,) . Cormacuo (12)
BesunHa Sy, Oyner

(20)

Sfo(&)—i[(R +DIn(R, +1)-R.]. (21)
Haxoer, ckopocTs | pexoMeHIyeTcs: BBIYHCISTh 110 hopMyie
-1
7 d | ¢
I(F,R)=1[S,(F, R)-S,,(F, R)|= 72 [R +1- r+ln _ J(dR J A7 (22)

OrnucanHoe BbIllle aHAIUTUKO-YUCICHHOE PellleHre 3a/[aun HeyCTaHOBI/IBmeﬁCH bunsrpanun
B TPENIMHOBATOM HAMOPHOM TIJIacTe WJITIOCTPUPYETCS Ha psijie TTPUMEPOB C XapaKTePHBIMU
MCXOMHBIMU MaHHBIMU. [IpemmeToM pacdeToB 3/1eCh CTATN OTHOCUTETHHBIE BETMYNHBI — PATIYC
30HbI BO3MYIICHS U IPUBE/ICHHBIE TTOHIKEHIS Hatopa (S 10, m0,/7 )» CKOPOCTb IIEPETOKA JKUJKOCTH
13 KOHTHHYyMa OJIOKOB B KOHTUHYyM TperuH ([ /q) HEIOCPE/ICTBEHHO Y CKBaXUHbI (7 =1).
[ToBeseHne yKazaHHBIX XapaKTEPUCTUK OTCIEKMBANIOCh NIPU M3MEHEHUM BpeMeHu { Ha 5
nopsaakos. Jnsa koadduumuenta A 6o BoiOpanbl Tpu 3uavenus (0, 0,1, 0,2), a Takke B3ITO
ennHCcTBeHHOe 3Havenwe [ (1). Ipaduku ymoMsaHyTBIX XapaKTepUCTUK MPENCTaBJIEHBl B
MOJTyJIOTapu(PMUIECKUX KOOPAMHATAX. DTAJTOHOM TOCHYKIJIN 3HAYEHMs] 3a00IHOTO HAIopa,
HailjleHHbIe 110 TOYHOW B paMKax TupaBjndeckoil Teopun dopmyse Taiica, KOTOpas COTJIACHO
ATOW TEeOpUM [T COBEPIIEHHOW CKBAXXMHBI MOXKeT cuuTaTbes Tounoi. Ha pme. 1 kak pas
nzobpaskenbl sranonHas (1) u HpI/I6JII/I>KeHHI)Ie KpPUBbBIE POCTa TIOHWKEHUS HAMoOpa OKOJIO
CKBaKHHBI B 000X KOHTHHYyMax (S 70, Smo,) 1P ABYX 3HAYEHUSIX L. IIpexze Beero ciemyer
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5/0 1 I R«
2
4 r ‘ : 0,12 r 120
3r : : 0,09 r 90
2r : : d 0,06 60
3 4

1r 0,03 30
O 1 1 1 1 0 T 1 1 i O
-1 0 1 2 3 gt -1 0 1 2 3 lgr

Puc. 1. PocT 0THOCUTEILHOTO IIOHMKEHHS B CeTU TPEIUH y CKBAKUHEI co BpeMerem: 7,2 — A=0;3,4— A=0,2;

4 — 8,0 1— Tounblii pacyet; 2—4 — IpUOIMKEHHBII

Puc. 2. VIsmenenne co BpeMeHEM CKOPOCTH Boz[ooéMeHa MeK/ly KOHTHHYYMaMI TPEeIHH I 6s10k08B (1, 2) u pa-
nuyca 3oubl Boamymienus (3,4): 1— A=0,2;2— A=0,1;3— A=0;4— A=0,1—0,2

OTMETHUTD, YTO PEATN3YEMbIil B paboTe PUOINKEHHBIN MTOIXO0/ B COCTOSIHIUHM OOECTIEYNTD BHICO-
KYI0O TOYHOCTbH BBIYMCJIEHWH (DUIBTPAITMOHHBIX XapaKTEPUCTUK 32 WCKJIIOYEHWEM, BO3MOXKHO,
KOPOTKOTO HadaJibHOTO Tiepuozia (kpusbie 1 u 2). /lelicTBUTENBHO, paCXOXK/eHE MEXK/Yy YKa3aH-
HBIMU KPUBBIMHU OCTAETCSI MUHUMAJIbHBIM JaKe pu yeeaudernun ¢ B 10% pas. Bmecte ¢ Tem u-
TEHCUBHBIN 0OMEH JKUIKOCTHIO MEJK/y BBIIEJEHHBIMI KOHTHHYYMaMU HAOJII0IaeTCsT TIPUMEPHO
110 MmomenTa Bpemenn ¢ =100, a 3aTemM pasHuUIa MeKIy HAOPAMKU B HUX GBICTPO HUBEJIHMPYETCS
(xpuBbie 3 u 4).

Pacmmpenne 30HbI BO3MYIIEHUs TPOMCXOUT HEPABHOMEPHO M CO BPEMEHEM ITOCTEIIEHHO
3aMeIsieTcst. [IpUTOK JKUAKOCTH U3 MATPUIIBI B CHCTEMY TPEINH, KaK BUHO U3 PUC. 2, CIOCOOEH
3aMETHO TPUTOPMO3WUTH PACIPOCTpaHeHNe BO3MYIIEHUS OT CKBakKWHBL [lokasarenbHO, 4TO
koadduIenT obMena 1o Kpaitheii Mepe B pezesax ot 0,1 10 0,2 oka3piBaeT Ha Re MPAaKTHYCCKN
oMHAKOBOe BisAHMe. JleficTBUTEIbHO, OTBEYAloNIe STHM 3HAYCHUAM A KPUBbIe (haKTHYECKH
CITUJIUCH W TIOATOMY Ha PUCYHKe AaHbl ofgHoN JuHuel (4). Takke, Ha puc. 2 1eMOHCTPUPYIOTCS
pe3yJITaThl pacyetos ckopoctu I st A =0, 1, 0,2 Bo BpemenHoM auamnasone ot 1 1o 104 (kpusbie
1, 2). O4eBU/IHO, UTO IOCTPOEHHBIE KPUBBIE CYIIECTBEHHO PA3JINYAIOTCS TOJbKO B IIEPBO€E BpeMH,
a 3aTeM XapaKTep U3MeHEeHUsI Meperaia HamopoB B 000MX KOHTHHYYMaX CTAHOBUTCSI CXO/HBIM U,
KaK CJIe/ICTBUE, paCUeTHbIE KPUBBIE CIMBAIOTCS.

B sakmrouenue caenyeT mouepKHYTDh, UTO M3JTOKEHHBIE BBITIE PE3YJIbTAThl TEOPETHYECKOTO
aHaJIM3a, XOTS U He JI0Be/leHbl 710 (HDOPMYJIBHOTO BHU/A, HO BIOJHE MOTYT HCIOJIb30BATHCS B
MHKEHEPHOU MTPAKTUKE, €CJIN 33/IeHCTBOBATH JII0OO0I 113 Y ITOMUHABIIMXCST BBIIIIE ITAKETOB TPOTPAMM
MareMaTH4YecKoro aHaausa. IIpu 5TOM BajkHO, 4TO TaKuM 00pa3oM obecreyrBaeTcsl HaleKHbIi
[IPOrHO3 U3MEHEHUsI 3a00IHOTO JaBJieHus (HAallopa) B TPEIMHOBATHIX HATOPHBIX TLJIACTAX.
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[IPO MATEMATUYHE MO/JIEJIIOBAHHS ®LJIBIPALIT PIIVHN
B TPIIIMHYBATOMY HAITOPHOMY ILTACTI, 11O IPEHYETbHCA

CdopmyrboBaHO MaTeMaTHIHY 3a71ay BIKAYKM PIAMHE JOCKOHAIO0 CBEPATOBUHOIO 3 TOCTIHHIM nebitoM 3
TPIMHYBATOrO HATIOPHOTO TIJIACTA. 1i PO3B’A30K MPEICTABAAETLCA Y BUMISAL aHATI THIHIX 3aJIe;KHOCTel MIyKa-
HUX XapaKTEePUCTHUK BiJl pajiyca 30HM 30ypeHHst. 3MiHy OCTAaHHBOTO 3 YaCOM OITHcaHo 3a1aucto Korri, sika mpocTo
PO3B’SI3YETHCS 3a IOMOMOTOI0 CTaHAapTHUX maketis mporpaM (Mathcad i T.11.). Ha npukiiazax oriHeHa TOUHICTb
PO3PaXyHKOBUX 3aJIeXKHOCTEN, BIINB Ha (ibrpalliiiHuil mpoiec 0OMiHy PiZIMHOIO MiK CHCTEMOO TPIlWH i Ma-
TPHIIEIO TIJIACTA.

Kniouosi crosa: mpiuwunysamuii niacm, 00CKOHAA C8epOI0BUHA, (PLIbMPAaUis, 30Ha 30Ypens, PO3PAXYHOK.

V.L. Polyakov

Institute of Hydromechanics of the NAS of Ukraine, Kiev
E-mail: polyakov_igm@list.ru

ON THE MODELING OF THE FILTRATION OF A LIQUID
IN A DRAINABLE FISSURED HEAD STRATUM

A mathematical model of the pumping of a liquid by a perfect well with constant discharge from a fissured head
stratum is formulated. Its solution is presented by the analytic dependences of the groundwater flow characteris-
tics on the disturbance zone radius. The temporal behavior of the radius is described by the Cauchy problem,
which is easily solved by standard software packages (Mathcad, etc.). The accuracy of calculations and the effect
of the exchange of a liquid between the system of fissures and the stratum matrix on the filtration are evaluated
by a few examples.

Keywords: fractured reservoir, perfect well, groundwater flow, disturbance zone, calculation.
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