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Ipononyemovcs memoouka Onsi GU3HAYEHHS mpusanocmi nepiody (onmanysanus Haghmogoi ceeporosunU 3d
JHcamu c8epONoBUHU, Y C8EPONOBUHI Yl 8 Nokaadl. Pinbmpayis piouHU 8 NAACMI ONUCYEMBCS OBOUIEHHOIO, CIMeneHe-
6010 4 JIHIUHOW 3anedxcHicmio. Memoouxka modice 3acmocosy8amucsi Oisi OYIHIOBAHHS MPUBALOCmi nepiody Gon-
MAHY8aAHHS CEEPOTOBUHU HA OCHOBI GUKOPUCAHHS OAHUX NPOEKNLY PO3POOKU HAPMOBO20 pOOOBUYA.

Kitro4oBi cltoBa: poioBHIlle, CBEPAJIOBUHA, TPUBAJICTD Nepiony (OHTaHYBaHHS

IIpeonooicena memoouxa onpedeneHusi nPOOOINCUMENbHOCIU Nepuodd QHOHMAHUPOBAHUS HeQMAHOU CK6a-
JHCUHBL NO PEMPOCHEKTMUBHBIM OAHHBIM (AKMUYECKOU ee IKCIIYAMAYUU ¢ YUemom Havaia pazea3uposanus Hegpmu
30 NPedeNamu CKEANCUHDL, 6 CKEaNCUHe Ul 8 3anedxcu. urbmpayus JHCUOKOCMU 8 NAACIEe ORUCHIBACTNCS O8YUICH-
HOU, CMEneHHol Uny JUHelHoU 3asucumocmamu. Memoouxa modcem 6Gvlmb NPUMEHEHA O OYEHKU NPOOOINCU-
menbHOCmU Nepuooa GOHMAHUPOBAHUSL CKEAJICUHBL HA OCHOBE UCHOIb308AHUSA OAHHBIX NPOEKMA pPaspabomKu Hegp-
MSAHO20 MECMOPONCOCHUS.

KitroueBrle ci10Ba: MECTOPOXKIEHHE, CKBAYKHHA, ITPOJODKUTENLHOCTH Tepuoaa (GOHTAHUPOBAHUS

The procedure of the oil well flowing duration identification on the basis of the retrospective data of its actual
operation in consideration of the beginning of the oil degasification beyond the well, inside the well or in the reser-
voir has been introduced. The fluid filtration in the ledge is described by the binomial, power or linear dependence.
The procedure can be applied for the estimation of the well flowing duration on the basis of the oil field-
development program data.

Keywords: field, well, flowing duration identification

[TigpuiieHHs eEeKTUBHOCTI eKCIUTyaTallii Ha-
(TOBUX CBEpIIIOBHH, 30KpeMa (HDOHTAHHUM CIIOCO-
O0oM, € HaJI3BUYallHO aKTyalbHOIO MPOOIEeMO0 B
YKpaiHi, WO 3yMOBIECHO HEOOXiAHICTIO 3abesre-
YEHHS KOHKYPEHTHO3/IATHOCTI BIIaCHOI HahTH Ha
BITYM3HSAHOMY 1 CBiTOBOMY pHHKax. @DoHTaHHI
CBEP/UIOBUHM MpALIOIOTh 33 PAaXyHOK IJIACTOBOI
eHeprii, a B Mipy ii BUCHaXXCHH: iX [ePEBOATE HA
MeXaHi30BaHI CIocoOM eKcIlTyaTailii, 10 MOoTpe-
Oye 3aBYacHOI 1 BIAMOBIAHOT MArOTOBKH [1], OCKi-
JBKU CBEPJJIOBUHA MPHUNUHSE (OHTAaHYBAHHS, KO-
T BUOIHHMIA THCK 3HWKYETHCS HIDKYE BijJ MiHIMa-
JBHOTO BUOIHHOTO THCKY (oHTaHyBaHHS [2]. 3Bin-
CH BKJIMBUM € TWTAaHHS BU3HAYCHHS TEPMiHY
NpUIUHEHHS (OHTaHYBaHHS CBEP/UIOBHHHU. Take
MUTaHHS SKICHO OOT'OBOPIOETHCS IIiJT Yac MPOCKTY-
BaHHS (OHTAHHOTO TMiAHIMAaYa 3a METOJIUKOIO
O.I1.KpurnoBa ans KiHIIEBUX YMOB (POHTaHyBaHHS,
MpH IbOMY Je0IT KiHIsl (POHTaHYBaHHS 1 00BO/IHE-
HICTh BUI00YBaHOI MPOIYKIIII amnpiopi OepyTh 3ri-

JIHO 3 TIPOEKTOM PO3POOKH MOKIANy, & TPHBAIICTH
(ponTamyBaHHs HE BU3HAYAIOTh YEPE3 BIICYTHICTH
K JIOCTOBIPHUX NMPOEKTHUX NAHMX, TaK i METOIM-
KH PO3PAXyHKY TpuBajocTi GoHTaHyBaHHA [3]. ¥V
Janifi pobOTI 3aNpOINOHOBAHO METONMKY BH3HA-
YEHHS TEPMiHy TPUIMHEHHS 1 BIANOBIAHO TpHBa-
nocTi mepiony (QoHTaHYBaHHS KOHKPETHOI CBEp/I-
JIOBUHU 32 PETPOCIIEKTUBHUMH JAHUMH (PaKTHUHOT
ii ekcruIyaTarfil.

I3 yMOBHM CHUIBHOI Y3ro/KEeHOI (CTiiikol) po-
060TH (OHTAHHOrO MifHIMAaua 1 TIacTa 3HaeMo [2],
W0 NP 3aJaHuX (BiZOMHX) po3mipax midToBuX
Tpy0 (moBxkHHI L, BHYTpilIHBOMY Aiamerpi d) Ta
eKCIUTyaTaliiHoi KOMOHN (BHYTPIUIHBOMY JliaMeT-
pi D) XapaKTEPUCTHKAX CBEPUIOBUHHU (rmubwuHi H,
3EHITHOMY KYT1 Haxuiy o) i ¢umioiniB (THCKY Ha-
CHUCHHS Ha()TH TA30M Py, Koe(bluleHTl PO34YHHHOC-
Ti Tasy B HaTi oy, eKCIUTyaTauiiHOMy razoBoMy
(akropi Go, JUHAMIYHUX KOoeillleHTax B’sI3KOCTI
HaQTH L, 1 BOIH L, TYCTHHAX HA(TH Py 1 BOTH Py,
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0OBOIHEHOCTI NPOAYKIUIi 77, TOWIO) Ta THPIOBOMY
TUCKY Py CTiliKe (OHTaHYBaHHS MOXKIMBE TUIBKH B
OJHOMY TEXHOIOITYHOMY PEXKUMI, TOOTO 32 OnHiel
MEBHOT 3HAYNHH BUOIHHOTO THUCKY py.

Sx Bigomo [1], ¢doHTaHyBaHHS CBEpAJIOBUH
MOXIIUBUM € TPH BHOIMHOMY THCKY p,, HE MEH-
IIOMY BiJ MIHIMaJIbHOrO BHOINHOIO THCKY (hOHTa-
HYBaHHS Py min, TOOTO Py = Py min. PO3PI3HAEMO CBe-
panoBunu 1-ro (apresiancbke QoHTaHyBaHHS), 2-
ro i 3-ro (razmidrHi q)OHTaHyBaHH;I) THUIIB, KOJH
BIJIIIOBITHO TUCKH Py 2 Py, Pi< Pu < Py, Pe< Pus 1€ Pu
— THCK HacHU4YeHHS HaTH ra3oM; p, — TUPIOBUH
(6ydepHuit) THCK (TUCK Ha BHXOJI i3 CBEPIJIOBH-
HW); p, — BUOIitHMIA THCK [2]. ApTe3iaHCbKe 1 2-T0
BUy ra3nmidrHe (OHTaHYyBaHHS MOXIIMBI IPH BO-
JOHAITIPHOMY (TIPUPOJHOMY YH IITYYHOMY) 1 Mpy-
KHOMY peXKHMMaXx, a rasnidpTae GpoHTaHyBaHHS 3-TO
BUJly IPHU PEWITI PEKUMIB poboTH mokiany (pos-
YHHEHOr'0 ra3y, ra3oHamipHOMY, BHTICHEHHI ra3o-
BaHOI HaTH BOJIOIO).

3 yacom, y Mipy BinOupaHHsS Ha(TH 3 MOKJIA-
1y, 3MIHIOIOTBCSI YMOBH PO3POOKH (B T.4. Tepexin
OJTHOTO PEKUMY POOOTH TOKJIaay B IHIIHH) 1, SIK
HACIIIOK, yMOBH (POHTAaHYBAHHsI: 3MIHIOThCS I11a-
CTOBUH THUCK Py, BUOIMHHIA THUCK P, )2[661T pl}Z[I/IHI/I
0, 361JII)IHy€TI)C$I 00BOJHEHICTH HponyKun Ny 1 T
A TaKi 3MiHM MOXXyTb NIPU3BOAKMTH JI0 MOTIPIICHHS
yMOB (pOHTaHYBaHHS 1 B KIHIIEBOMY Pe3yJbTaTi J10
TIPUITMHEHHS (3pUBY) (QOHTAHYBAHHS CBEPVIOBUHH.

Ockinbkn (OHTAHHMI MiAHIMAY MPALIOE 3a
paxyHOK eHeprii ruiacta (TiactoBoi eHeprii), To
(hoHTaHYBaHHS MOXIIUBE JIO TUX IIip, TOKH €Hepris
Ee, ska HeoOXigHa I MigHIMAHHS QUIIOIIIB Y
CBEP/UIOBHHI, € HE MEHIIIOK Bij IJIaCTOBOI eHeprii
Eyy, WO HAAXOAWTH i3 MOKIALY y CBEPJIOBHHY.
3Bi/icH BU3HAYAEMO TPUBATICTD Mepiony poHTaHY-
BaHHS fy (Bil MOMEHTY IIPOrHO3YBaHHS UM Bif I110-
YaTKy BBE/ICHHS CBEPIOBHHH B EKCILTyaTallilo).

CrocoBHO 10 apTe3iaHChKOro (hOHTaAHYBAHHS
Ha MIiJCTaBl PIBHIHHS OajaHCy €HEpTrii y CBepIo-
BUHI (TOTEHIIIaJIbHA EHEPTisl TIOJOKEHHSI IOPIBHIOE
N00YTKY TUCKY Ha 00’€M PiIHH) MOXKHA 3aIMCaTh
piBHAHHS OanaHCy THCKIB i, BIANOBIAHO, yMOBY
apTe3iaHChKOro q)OHTaHyBaHHs[ [4]:

Py 2cgH+Ap +p,, (1)
abo I B3aEMOIIOB’S3aHOI CITUTBHOI Y3rO/KEHO1
po0OTH T1acTa i CBEPATIOBUHH

pnn_AQ+BQ2:ch+ApT+pr’ (2)
ne: A, B — xoeinieHTH QuIbTpaIiiHOrO O1opy y
JIBOYWJICHHOMY PIBHSHHI NPUIUIMBY PiJUHH JIO CBe-
P/UIOBHHM (BM3HAYAlOTHCS 3 IHMKATOPHOI Jiarpa-
MH), anqOMy B pasi QinbTpanii 3a 3akonom [lapci
A= , B =0; Ky — xoedimieHT TpOIyKTUBHOCTI
CBep}ZUIOBI/IHI/I [5]; H — tnuOuHa CcBepIUIOBUHH,

H = H'cos6, abo H = ZH cos6, ; H' -

BiJICTaHb BiJl TUPJIA 10 BH60}0 B3JI0BXK OCl MOXMJIO
CBEPAJIOBUHU; 7 — KUTBKICTh JUISHOK PI3HOTO i-T'0
BUKPHUBIICHHSI CBEPIUIOBHHHU; C — CepeaHboapud-
METUYHA TYCTHHA PiMHHU (BOAOHA(DTOBOI Cymilmi)
JUls yMOB BMOOIO | rMpIa; g — INPUCKOPEHHS Bilb-
HOT'O TIaJIiHHS;, Ap,— BTpaTH TUCKY Ha TEPTSI.

PiBHSIHHSI TIPUIUTMBY PIUHH Y CBEPIUIOBUHH
3a II€I0 METOIMKOK MOXXHa OpatH (3a OaxaHHSM
YyhTaya BIAMOBIIHO 10 YMOB KOHKPETHOI CBEpJIJIO-
BHMHH) Y BUTJIAAAX [5]:

Pu — Py = A0+ B0y (3)
Q= Ko (Pan—ps)" 4)
Q= K(’) (Pun— Do)s )

1 — MOKa3HUK pekuMy dinbrpanii, 127>0,5.

PiBusinns (3) i (4) onucyioTh q)lm)Tpauno 3a
HENiHIfHUM 3aKOHOM (iHAWKaTOpHA Jiarpama ma-
pabomiyHa), a piBHsHHA (5) — 3a 3akoHOM [lapci
(imnukatopHa giarpama — npsMa JiHis). [lo Tekcry
JUTS IPUKIIA Ty 3alicaHo Pi3Hi piBH;IHH;I

['ycruny BomoHadTOBOI CyMilli po3paxoBye-
MO 3TiJTHO 3 IPAaBUIJIOM aJUTUBHOCTI 32 (POPMYJIIOIO:

c=c,(l-n,)+c,n,, (6)
€ Pu, Ps — TYCTHHH BIAMOBIIHO HEPO3ra3oBaHOI

HadTH 1 MJIACTOBOT BOJIH.

Brpartu TrCKY Ha TepTs Ap, po3paxoByeEMO SIK
cymy BTpatr THcKy Ap'; B HKT i Ap;’ B €KCILLya-
TauiﬁHiI‘/'I KOJIOHI (JIOBXKHMHH 1 JllaMeTPH BiIIOBIIHO
L; diH-L; D) 3a popmynoro [lapci-BeiicOaxa [6]
y 3aJISKHOCTI BiJj peKUMY PyXY PiIMHHU (JaMiHap-
HUl, TypOynenTHui). [Ipu nboMy JUIsl pO3paxyHKY
HEOOX1THO 3HATH JMHAMIYHHA KOE(IIIEHT B’A3KO-
CTi BogOHAa(TOBOI CyMmillli, KU i3 30LIbIICHHSIM
OOBOJIHEHOCTI 71, CIOYATKY 3pOCTA€ BiJ| 3HAYMHU
JMHAMIYHOrO KoedillieHTa B’s3K0oCTI HaQTH My i
csra€ MakCHMAJbHOI BENMYMHH (B TOYLI iHBEpCii
eMyIIbCii), a BiATak criajiae /0 3HauHHU JMHAMIY-
HOr0 KoeQiuieHTa B’S3KOCTI IUIACTOBOI BOLH .
OCKIJII)KI/I FOro 3HAYMHA 3yMOBIIIOETHCS HE TUIBKH
B’SI3KOCTSIMH KOMITOHEHTIB (HadTu i Bomm), ane i
JMCTIEPCHICTIO CyMIlIi (UM 1HAKIIEe PYyXOM CYMIiIlIi),
TO IS BU3HAYCHHS Kpallle BUKOPUCTOBYBATH €KC-
MEePUMEHTAJIbHI 3AJISKHOCT] a00 PO3paxoByBaTH 3a
Bimomoro Qopmynoto arunka i Cabpi [6] ym 3a
dbopMyaaMHu A1 CyMIIeld KparelbHOI Ta eMYJib-
CIfHOT cTPYKTYD [3].

Tomi mast ogHOro OyAb-IKOrO0 MOMEHTY 4acy
PIBHSHHS yMOBH apTe3iaHCBKOTO (POHTaHyBaHHS
PO3B’sI3y€ThCS ,,Bpy4YHY TrpadoaHaTiTHIHUM Me-
TOJIOM 4YH IIJIIXOM ITepalliii abo i3 3aCTOCYBaHHSIM
[IEOM (3a craHAapTHOIO MAIMHHOIO IpOrpa-
MOI0), TOOTO BH3HAYAETHCS Ae0IT CBEPATOBUHU (),
a BiJTaK 3a PIBHSAHHSM NPUILTUBY PiAWHU — BUOIN-

HUI TUCK P!
p, = P, — A0~ BQ". (7

3 4yacoM 3MIHIOETBCS Py, O, A, B, ny, TOOTO
BOHM € (DYHKIIISIMH 4Yacy f, a came: pu(7), O (f), 4
(), B (1), 1y (2).

Tomni 3a paKTUYHUMH PETPOCHIESKTUBHUMU J1a-
HumHu 3 gonomoror [IEOM (3a cranmapTHOIO Ma-
HIMHHOIO MPOrpamoro) abo ,,BpydHy’ IUIIXOM EKC-
TpanoJsALil BU3HAYAEMO 3HAYMHH I[UX BEIMYMH Ha
MIEPCIICKTUBY.

Binrak Ha meBHI 3aJlaHi MOMEHTH 4acy ! po3-
PaxoBYeEMO py, (¢), O (¢), A (¢), B (¢), n, (f), BU3HA-
YaEMO BUOIMHHMU THUCK p,, IPHUOMY Py < Py, @ J€-
oir Q> 0. ko BusHaueHuit nedir O = 0, TO 11
BIJIMIOBi1a€ MOMEHTY NPHUITMHEHHS apTe31aHChKOTO
(oHTaHyBaHHS.

60 )
60 )
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Cr0CcOBHO /10 rasniTHOro pOHTaHyBAHHA BH-
3HAa4Ya€MO TIIMOWHY PIiBHS MMOYATKY BHIUICHHS Ta3y
3a opmyIioro:

0,5
» 1418e,Geqd ™" pg

L=03 ¢, +le,2+ 22 | (8)
cg %)
ne: e, =Lu P2, )
cg
P.+ P .
G, =|G,-6, Tz—p (1-n,); (10)

po =10 ITa (aT™MochepHHii THCK); p — I'yCTHHA
PiIMHY; pemTy M03HAYeHb JAMB. BUIIE.

Sxmo po3paxoana rimbuna L < H, TO MiHi-
MaNbHU BUOIMHUN THCK Ta3miTHOrO (OHTaHY-
BaHHS CBEP/UIOBHH 2-TO THITY

mein =pH+(H_L)cg’ (11)
a 1e0iT, HanpUKIIa, i3 JBOYJICHHOTO PiBHSAHHS (3)

_ _A+\/A2 +4B(prm _mein)

(12)
2B
a6o ripu B = 0 3a piBHsAHHSA (5)
Q = KO (prm_mein)- (13)

Skmo L > H, To MiHIMaabHUN BUOIMHHI THCK
ps TasmidTHOrO (OHTAHYBAHHS CBEP/UIOBHHU 3-TO
THUITYy BU3HAYAEMO 13 TPAHCIICHJICHTHOTO PIBHSIHHS:

Go -6, szﬁ—po (1-ny)=
_0282Lcglleg—(p, —po)] (19
d%(py — p2)poIn 22
Pr

a B3SBIIA Py = Py min, BUIIOBIIHO PO3PaXOBYEMO
Ne0IiT 3a BINMOBIIHOK (OPMYIIOI TPUILTUBY JI0
CBEPJIOBUHH.

3MmiHHUMHE B 4aci ¢ TyT € Gy (?), n, () 1 Bigno-
BITHO p (1), pua (1), O (1), A (1), B (0).

Janbine, aHaJOTiYHO MOIEPEAHLOMY, PO3pa-
XOBYEMO iX 3HAYMHHU Ha TEPCIEKTUBY, BU3HAYAEMO
L, pymnTa Q 1 BCTAHOBIIOEMO MOMEHT 4Yacy IpH-
MUHEHHS ra3aigTHOro GOHTaHYBaHHSI.

PospaxyHok TpuBaiocti mepiomy (GoHTaHY-
BaHHS CBEP/UIOBUHHM BHKOHYEMO B Takiii MOCIiIO-
BHOCTI.

Beonumo st pospaxyHKy BXimHi Aai (TyT
3alMCaHo BXiOHI JaHi CTOCOBHO TPbOX piBHSHb
MPUIUTHBY PITUHHM):

pr — TupnoBuit (OydepHuit) THCK (THCK Ha BU-
X0/ 13 cBepATIoBUHN), [1a;

Pun — IUIACTOBUH THUCK, [1a;

Pu — THCK HacH4eHHs HaTH Tazom, [a;

L — nosxuHa migHIManbHUX TpyO, M;

d — BHYTPILIHIH zuaMeTp HKT, m;

D — BHyTpimHIA JiaMeTp eKcITyaTamiiHol
KOJIOHU TPYO, M;

H - rnbuna CBEP/UIOBHHH, M;

H' — Bingcranb Bij rupia 10 BUOOIO B3/IOBXK
0Ci TTOXHUJIOT CBEP/JIOBUHH, M;

— 00OBOJHEHICTH ITPOIYKIIii, YACTKA OAMHMIIL;

0, — Cepe/IHill 3eHITHUH KyT HaXuily cTOBOypa
CBEPJIOBUHM (Bijl BEPTUKAII), TPALYCH;

M — KUIBKICTh JUISTHOK Pi3HOTO i-TO BUKPHB-
JICHHsI cTOBOypa cBeputoBuHu; m = 1;2; 3;...

05 — 3CHITHUH KyT HAaXWIy i-TOi JAUISIHKH CTO-
BOYpa CBEpIOBUHH, IPalyCH;

H'; — noBxxvHa i-TOI AUISHKKA CTOBOypa CBep-
JUTOBUHU, M;

Pup — TYCTHHA PO3ra30BaHoi Ha(QTU MPU CTaH-
JMapTHUX YMOBaXx, KI/M”;

Punn — TYCTHHA IIACTOBO Ha(TH, KI/M;

Peer — TYCTHHA TUTACTOBOI BOAU MPH CTaH):[apT-
HUX YMOBax, KI/M;

Penn — TYCTHHA TIIACTOBOI BOJHU TIPH ILIACTO-
BHX YMOBaX, KI/M;

Wyp — AUHAMIYHUN KOe]II[ieHT B’SI3KOCTi po3-
ra30BaHOi Ha(TH TPH CTAHIAPTHHX yMOBax, Ma-c;

Wyny — AMHAMIYHUNA KOeillieHT B’S3KOCTI I11a-
cTOBOi Ha(TH NPH IJIACTOBUX YMOBaXx, [la-c;

Wser — IMHAMIYHUN KOE(IIIEHT B’A3KOCTI ILjIa-
CTOBOI BOJM IIPH CTaHIAPTHUX YMOBax, [la-c;

Wpnr — JIMHAMIYHUE KOe(iliEHT B’S3KOCTI Ijia-
CTOBOI BOJIM IIPH IIJIaCTOBUX yMoBax, [la-c;

Pu — TUCK HacCH4eHHs HadTH Tazom, [a;

A — ekBiBaJIeHTHA MIOPCTKICTh BHYTPINIHBOT
noepxHi HKT, wm;

A, — exBiBaJIeHTHa MIOPCTKICTh BHYTPINIHBOT
MOBEPXHI TPYO eKCIUTyaTaIiifHol KOJIOHH, M;

A — xoedillieHT QimpTpaniifHOr0 OIOopY,
MMa-c/™m>;

B — koedinient ¢inpTpamiiHoro omnopy,
Ma-c*/m

K, — xoedinienT nponopuiitHocTi (koedilieHT
npoayKTHBHOCTI Ko npu 7 =1) y IBO4ICHHOMY
p13BH$IHH1 NPUIUIMBY DIMHA Y CBEPJIOBHHY,

m’/(ITa™c);

N — MOKa3sHUK pekuMy QinbTparii (cTeninb y
CTENEHEBOMY PIBHSHHI NPUILIMBY PIIMHHU y CBEPA-
JIOBHHY), YacTKa OJMNHHUIIL;

Pun (f) — TAOMWYHI PETPOCHIEKTUBHI JaHi PO
3MIiHY IJIACTOBOT'O TUCKY Pyy, [la y vaci ¢, ¢;

QO (t) — Tabnu4HiI PETPOCIEKTUBHI JaHi mpo
3Miny 1ebiTy pinman O, M°/c y yaci £, ¢;

n, (f) — TabNMYHI PETPOCHEKTHBHI JlaHi PO
3MiHY OOBOJHEHOCTI 7, y 4aci Z, ¢;

A(f) — TabnawuHi PETPOCTIEKTHBHI AaHi
3Miny Koediuienta 4, Ila-c/m’, y uaci ¢ c;

B (1) — TabmHui peTpocneKTHBﬂl Ja”i 1po
3Miny koediuienta B, Ia-c’/m®, y uaci 1, c.

K, (t) abo K, (t) ~ a6 per OCTIEKTHBHI
naHi 1po 3MiHY Koeq)lmeHTa K,, »’/(ITa"c) a6o
K’y »’/(Ia-c) y uaci 1, c;

n () — TaGHaHi peTpOCHeI(TI/IBHi JaHi mpo
3MIiHY ITOKa3HHKA 71 Y 4aci t, C;

pr (f) — TaOMUYHI PETPOCIEKTHBHI JaHi PO
3MiHYy THPJIOBOTO TUCKY p;, I1a y 4aci ¢, c;

G, (¥) — TabauuH1 perpocneKTHBHl JaHi 1mpo
3MiHy rasoBoro ¢akropa Go, M /M’y waci t, c;

0p — CEpENHIN KOEIlliEHT PO3UMHHOCTI Ta3y B

npo

Haqm B IHTEpBajJi 3MIHH THUCKY Bil py MO pr,
3/(M Ha)
= 9,81 M/c’ — NPHUCKOpPEHHS BiIBHOTO TIa-
)j[lHH;I

p0—10 [a — atmocdepruii Tuck, Ila.
Tyr i Hagani BBOAMMO Uil PO3paxyHKy abo
koedimienT A4 i B, abo koedirieHT K, 1 OKa3HUK
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n, abo koedimieHT MpoayKTUBHOCTI K, 3a mokas-
HuKa n=1.

Hani migbupaeMo emIripuyHi (KOpessimikiHi)
3aJIeKHOCTI 32 TAOJMYHUMH PETPOCTIEKTHBHUMHU
naHuMH 11 QyHKUIH po, (6), O (), ny (), A(f), B
(®), K, (), n (¢), pr (f) 3 BUKOPUCTAHHIM BHYTpI-
mHBK01 MamuHHOI nporpamu [TEOM (cepenouiie
MathCad).

Binrak po3paxoByemo:

— rycTHHU Ha(TH, BOIU 1 BOJOHA(PTOBOI Cy-

Mili
Pu= (pHp+ pHrm)/z; (15)
Ps= (Pscr T Ponn)/2; (16)
p=pulom)pm: (1)
— nvHaMivHI KoedilieHTH B’s3KocTi HadTH 1
BOIH
M = (uﬁp+ lvlrmn)/z; (18)
,"LB: (HBCTJ'_ ugnn)/z- (19)

SIKIO TMPJIOBUI THUCK p; = py, TO B MOJAAIb-
IIOMY PO3PAaXOBYEMO CTOCOBHO JI0 apTe31aHCHKOIO
(oHTaHYyBaHHS METOJIOM iTepalliii 3a CTaHAaPTHOIO
nporpamoro [TEOM st omHOro 3a1aHOTO MOMEH-
Ty 4acy ¢ 1e0iT cBepanoBuHU () i3 PIBHSIHHS:

a) SIKIIO
4

Rey = 42 <2320 i Rey = ¥ <2320
pdm pDm

1/n
Pun — g =cgH + p; +
K,

2 2
, b4 (H'—L)( 40 J , b4 L( 4QJ 20)
Re; 2D |\ pp? Rey 2d pg? )’
0) sAKIIO
Rej =4 <2320 i Rey = 225 5 2320
pDm pdu
1
il 2
Q \n 64c (H'-L)( 40
—| = | =coH b =
P (KOJ e8P Re, 2D D2 -
0,25 2
+o,11A—2+ﬁ L4 ;2D
d Re, 2d  pd?
B) SIKIIIO
Re; =+ 22320 i Rey =225 52320
pDm pdum
1/n
0
| = =cgH + p, +
Pun (Ko g Pr

0,25 2
A : =
co1 22, 08 (H'-L)( 40 +(22)
D  Re, 2D\ pp2

0,25 2
+0,11 A_2+ﬁ % ]
d Re2 2d pd2

VY pas3i, koiu po3paxoBanuii 1edit Q > 0, 3Ha-
XOJMMO BUOIMHMI THCK p; (£) 32 GOPMYIIOIO:

0 1/n
Pg = Pmn _(K_OJ . (23)

VY pa3i, konmu pospaxoBanuii nedit O <0,
NPUITMHAEMO PO3PAaxyHOK, Oyayemo rpadivni 3a-
nexHocti O (f) Ta p, (f) 1 3HaXOAMMO TPHUBAIICTh
Jacy oHTaHyBaHHS cBeputoBHHU Tpu O = 0.

SIKIIIO TUPIOBHM TUCK pr < Py, TO CTOCOBHO 110
ra3miTHOro (pOHTaHYBaHHS PO3PAXOBYEMO Ha 3a-
JaHy JaTy MOCHiJOBHO BEIUYUHU &, Gep 1 L 3a
dopmynamu (9), 10), (8)

VY pasi, Konu po3paxoBaHa JIOBXKHHA TPYO
L < H, 3HaX011MO:

Ps min:pH+ (H_L)pga (24)
Q = Ko(prm —Ds min)n- (25)

VY pasi, KonM po3paxoBaHa JIOBXKHHA TPYO
L > H, 3Hax0muMo METOJIOM iTepalliii 3a craHaap-
THOIO miporpamoro [TEOM st 3amaHoro MOMEHTY
yacy ¢ MIHIMAIbHUNA BHOIHHUN THCK pPgmin 13
TpaHCUEHJCHTHOTO piBHSHHS (11), B3sBIIM B Hiit
Pr = Ps min-

Komut py min < pus, po3paxoByemMo ae0it 3a ¢o-

pMyJIOH0:
Q = Ko(prm —Ds min)n- (26)

Kon#t py min= Py, TO IPUIHHAEMO PO3PaXyHOK.

Toni 6ynyeMo rpadiuHi 3aMeXHOCTI Py min (7),
Pux (£) Ta Q (f) 1 3HAXOAMMO TPUBAJICTH MEPIOIY
(oHTaHYBaHHS CBEPATIOBHHU TIPH Py min < Prx-

Meronuky anpoOOBaHO Ha MPHKIAMI PAAY
CBEPJUIOBUH OAHOTrO i3 pomosuil /I3, a ctocoBHO
JI0 apTe3iaHChbKOro (pOHTAaHYBaHHS — HA TIMOTETH-
YHOMY TpUKJIai (depe3 BiJICYyTHICTh MOKU-IIO Ta-
KHX CBEpJJIOBUH B YKpaiHi).

Meronuka Moxe OyTH 3aCTOCOBAHOIO JUIS
OI[IHKHM TPUBAJIOCTI Nepioly GOHTaHYBaHHS CBEP/I-
JIOBMHU HA OCHOBI BUKOPHCTAHHS JAaHHUX MPOEKTa
po3po0KkK HahTOBOTO POAOBHIIIA.
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