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MYMKIHJIK KOJEMIH ECENTEY
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Kourip xan arbiHnarsl batsic KasakcraH arpapiiblk-TeXHUKAIBIK YHUBEPCUTETI

Pesepeyapnapoa smymnati eHiMOepin cakmay xe3iHoe OHOA CYachvl CYAapbl HCuHaIa0bl. MyHoaii cyriapovl
pesepeyapoan Gepeen xes0e Onap MYHAl OHIMOEPIMEH aPATIbICLIN WbIRLIN KemNeYl YUliH, Ke3eHMeH onapObl
pesepsyapoan Hcotivin mypy Kaxcem. Ocviean daiiianvicmvl 0y CyOblH MOTUePiH Oypvic 0azaicy MAaHbI30bl
Oonvn cananadv.

Ipu xpanenuu 6 pesepgyapax HeghmenpooOykmos, 6 HuX NPOUCXOOUM HAKONIEHUE NOOMOBAPHOT 600bL.
Tepuoouuecku smy 600y Heobx00uMo Yoaiamb u3 pe3epSyapos, 4mobvl He NPOUCXOOUTIO €€ CMEULUBAHUE C
HeqhmenpoOYKmamiL Npu 1X 8vbloaue U3 pe3epeyapos. B cessi ¢ smum 6adCcHO NpaguibHO OYeHUBAMs 0DbeMbl
9MOil 60001

During the storage of oil products in reservoirs, there is the accumulation of produced water must be pe-
riodically removed from reservoirs, in order to prevent its mixing with oil products during the output from reser-
voir. In this connection, it is necessary to estimate the value of this water correctly.

MyHail eHIMAEpIH OHMIpy, CaKTay KoHE TachbIMayjay MPOLECIHAE OJapAblH CYJIaHy
JKarpainapel Oonaabl. MyHbIH ce0edl MyHAaFsl epITIITeH CyJapablH €pKIH CyJlapra aifHaIyhl,
BUTFAJl KYHBUTYy *KOHE aiifany Ke3iHAeri KOHACHCALUSHBIH, YMYJbCUSUIBIK JKOHE Tayap acThbl
CyblHbIH eceOiHeH Tycyl. MyHall eHIMIHIH KypaMbIHOAarbl Cy OJIapAblH MalfanaHy
KacHeTTepiHe Kepl oCepiH THUTi3elli, OCBIHBIH HOTHIXKECIHIE OHBIH TOMEHI1 TeMIIepaTypabIk,
MaNaHFBIIITBIK, TO3yFa OEpiKTiK KacueTrTepl Hamapiaiael. MyHail 0asanapelHAa Cyabl
cakTay kesiHae oj OipTiHImen pesepByapabiH TyOiHE Tayap acThl CYJapbIH JKUHAI TYHAMbI.
Ocpiran OaiiaHBICTBI OHBI KE3€HMEH JKOWBIN Typy KaxeT Oonaznbl. JKoWbUWaH CymapablH
KeJIeMiH Oarajay YIIiH OHbIH MyHal eHIMepiHIer KypaMAbUIBIFBIH OUIT€H MaHBI3IbL.

JKapbik MyHait eHiMAEp1 KypaMbIHAA €PKIH CyJIapbIH O0Tybl — OyJT IHUKI3aTThIH KOMIPCYTEK
KYPaMbIHA, KaiiTa OHey MPOIIeCiHe, OThIHAAPbI Ta3aay JAICTepiHe, aTMOChepalTbIK sKaraainapra
JKoHe T.0. Toyennl KepCekTIke OailTaHbICThI OOMabl JKOHE OJapbl alIbIH-ajla €CKePy MYMKIH
eMec. MyMKIHIIUTIK TEOPHsChl MEH MAaTEeMAaTHKAIbIK CTATUCTUKAHBIH HETi3rl JKaraaiapbiH
naianaly apKbUTbI epKiH CyAblH 00Ny MyMKIHAITIH TaOyabl TajmmaynaH kepyre Oomamsr [1, 2].
Epkin cyneiH OomnyblH aHbIKTay YIIH (MareMatukaiblK Kytityre TteH) barteic Kasakcran
OONBICBIHBIH ~ MyHai Oasanapel skarmadibiana AM-93 aBromoOwibaik OeH3uHIHIET! skoHe JI
IM3ENBK OTBIHBIHIAFBI CYIbIH KYPAMABUIBIFBI TYpaibl CTATHCTUKAJIBIK MOJIMET >KHHAJIIBL
OTbIHHBIH KypaMbIHAFbl €PKIH CyJNapablH OOJybIH aHBIKTAy THAPHI-KaJbLMIIIK oIiCiMEH
JKYprizutal. Opoip OThIH OOMBIHIIA TATAAYIBIH JKaJIThI CAaHBI 46 OOJIIBI.

Taxmaynel opraiia skoHe IUCTEPCHsUIap €CenTeny YIIH OHMPY SMICi KOJNMAHbUIIbL Opoip
OTBIHAAFbI €PKIH CY/IbIH KypaMbUIbFbIHA OapybEFbl N = 46 aHbIKTay >Kacainabl bynm mamimerrep
Oipaelt Y3bIHABIK MHTEpBAIIAPbl OOMBIHINA TOMTACTRIPbUIaAbL. MHTepBaANABH Y3bHABKE h 0,01-re
TeH. MHTepBan canbl S S5-ke TeH. bluralnpuielk yimiH 1 ecenrey kecTeci KonmaHeUiampl. OpOip
UHTEPBAIBIH OpTackl ecenrenineni X, «C» ecerrrey 6ach! yiuid 0,035-ke TeH YLIHII HHTEPBAIBIH
opTach! anbiHaBL JKuitikrep my opOip HHTEPBANIAFBl HYCKAJIAP CAHbIHA TEH OOJaabL.
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1-kecte OTbIHAAPABIH CYJAHYBIHBIH MYMKIHIIIIK CHIIATTAMACHI

Hu- Hurepan
rep-| Mavep- | by e | MY Yz | @@ | P m | X
BAJ | Bajgaap 7. Z
Ne ' i+l
1 | 0,01-0,02 [0,015] 9 | 2 |-18 | 36 | 2 | -1 | -0,3413 | -0,4772 |0,1359 | 6,25 | 1,21
2 | 002003 [ 0025 14 | -1 |-14| 14| 1] 0 0 -0,3413 [0,3413 | 15,75 | 0,18
3 1003004 [0035]|15] 0| 0| 0| 0o | 1| 03413 0 [0,3413 | 15,75 | 0,03
4 | 004005 (0045 | 7 | 1 | 7 | 7 | 1| 2 | 04772 | 0,3413 |0,1359 | 6,25 | 0,09
5 1005006 [0055| 1 | 2| 2 | 4| 2| 3 |04985 ]| 04772 0,02145| 1 0
Cymma n=46 -23 | 61 XP;= 46 1,51
[apTThl HYCKaNap U; MbIHA (POPMYIIa APKbUIbI €CENTENIHE !
Xi-C
ui=
h

. o 2 . .
Opi Kapaii m; - u; U m; - Uj” ecenTeNiHesIi.
Tannayne oprama X skoHe aucnepcusi 6 1 sxoHe 2 popmynanap OOMbIHIIA eCEeNTeNIHE].

X=C+hiL, (1)

— m; u;.

MyHna 1

s
I

n 1=l
o’ =h*[T° - ()], (2)

I s
myHzma = —  m; u;’.

n i=1
Gepinren xarnail ymin = 0,5; Ti°= 1,33

X =0,035 +0,01(-0,5) = 0,03
6 =(0,01)’[1,33 — (-0,5)*] = 0,000108
Ocbian, KBaapaTThiH OpTalia aybITKybl 6 = 0,0104. ,
JlypeiC KUCBIK CBI3BIK KYPY YIIIH TEOPETUKAJBIK KHUUIIKTEP m; MbIHa (hopMyJia
OOMibIHIIIA €CeNTEIHE:

m; = IlPi (3)
MyH7a P; — ke3aeiicok keneMaepAiH MHTEPBAJIFa TYCIT KeTYIHIH TEOPETUKAIBIK MYMKIHAIT (Z
i, Zi+1) MbIHa (POPMYJIA APKBLITBI AHBIKTAJIABI;
P;+ q)(Zi+l)—q)(Zi) (4)
myHzaarel @(Z ) —Jlamnac QyHKIHUSCHL
WuTepBannapapiH COHbI (Z i, Z 1) MbIHA GOPMYJIa apKbUIbI AHBIKTAJIA IbI:

Xi- X
Zi=—, (5)
(¢
Xi-X
Zi+1: - . (6)
(¢

Teoperukanblk kuimik OOMBIMEH IypbIC KHCBIKTAD JKOHE KHUUIIKTEpAi Oakpuiay
nojurons! Kypeutansl (1 skeHe 2 cyper). Kecremepni canbICTBIPy TEOPETHUKAJBIK KHCHIK
OJIIIeMICPIIH MOTIMETIH OEpeTIHIITTH KOpCeTel.
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Onem MajTiMeTTepl Ayphic OeliHy 3aHAapbIiHa OAFBIHBIIITEHI OOJABI IET eCenTey YIIiH
KeJTicy x* KPUTEpHiti KOJIIAHBUIIEL:
S (mi - mi’)Z
r=-L— (7)
i=1 mi’

OHBIH MOHI SMIHPHUCTIK JKOHE TEOPETHKANBIK SKUUIIKTEPAl CalbICTBIPYFa KATBICTHI.
OMITUPUCTIK 1My XKOHE TEOPETUKAIBIK M’ SKUUTIKTEP KEMIPEK a)KbIPaThUIFAH CAWbIH, KEIICIM
KpUTepHiii e y° COHIIAa KeM GOoJiafpl, MiHe OChIIAH Oyi KpuTepuiimiH Genrim mopexerne
SMITUPUCTIK XKOHE TEOPETUKANBIK OONiHY JKAKBIHABIFBIH CHIATTAiAbL (7) GOMBIHITA X wass.
ecenreneni. Epkinnik mopexeci 6ofipiHmma K (aranran sxarmait yiin K = 2) xone Oepinrexn
MOHHIH feHreiii yurin 0=0,05 kecTe GOMbIHINA ¥, AHBIKTANAIBL,

Erep 3 sacum < XZKP Oonca, OomkaMaanFad aypeic OJTiHY Typasbl THIIOTE3a AYPHIC AT
CaHaJasbl.

byn xarnaiina XZGaKLIJ'I: 1,51, XZKPZ 6,0.

A

15

10

—
i

0,008 0,009 0,010 ,011 0,012 0,013 0,014 X

1-cypet [lypbic KHCBIK K9He 0€H3MHHIH bLUIFAJIBLIBIK KULTIFH
0aAKBLIANWTBIH MOJIUTOH

15

10

0,01 0,02 0,03 0,04 0,05 X

2-cypet. JlypbIC KHCBIK KIHE AHU3EJIbAIK OTHIHHBIH bLIFAJAbLIBIK KHUIITH
0aAKBLIANWTBIH MOJIUTOH
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Opi kapaii o = 0,95 ceHIMIUNIrT apKpUIbl €pKiH CYABIH OTBIHAA OOJIYbIH aHBIKTAHTBIH
OHBIH MAaTEMATUKAJILIK MoHIHE M TeH KeJeTiH «a»-HblH IILIHANLI MOHI OarajaHajbl.
MareMaTuKanbIK KyTiIyai Oaranay CeHiMI[iJ'IiK I/IHTepBaJ'IbIHbIH KOMETIMEH OTKIi3lIeni.

X1, =<a<X+1, (8)

J— J—

OuieM caHbIHA N Kapail ty MoHI t, MOHIHIH KeCTeCiHeH xoHe Oepinren a = 0,95
CEHIMJILIIIK aPKbLTbI aHBIKTAJIa Ibl.
ArtanraH >xaraai yuns t,= 2,016.
baranay nonniri MbiHa opMyIaMeH aHBIKTaNAIbI;
S 0,0104
ty——=2,016 —— =0,0031 9)
Vn V46
Onmemaep canbl n = 46 OOJFaHABIKTaH S OPHBIHA G KaOBUIIANHMBI3.
WHTepBan meKkTepiH ecenTenmis:

S
Xot, —
\n
S
E Tty —
\n

beHsuHne SKkoHE MAM3ENBAIK OTBIHAA €pPKIH CyJapablH OONybIH aHBIKTAHTBIH
CTaTUCTHKAJIBIK MAJIIMETT] OHJIEY HOTHIKEC] 2 TaONHuuana KenTipuireH.

AJNBIHFAH HOTWXKENEp TYpPbIN KaJFaH CyJapApl LIBIFAPBIN TacTay Ke3iHAe MyHaii
eHIMIEPiHIH Olpre KeTim KalyblH MHHHMAJbI €Ty YILIIH pe3epByapAa ONTUMANABI KeJeM
anyra MyMKiHAiKk Oepemi. Kememi Vp TeH pesepByapiap YIUIH Cy JKMHAFbIII KeleMi VB
(OTBIHIAPABIH CYJIAHYBIHA KATHICTHI) MBIHAFAH TeH OOJIAbI;

Vp-M
VB=——, (10)
100

2 - Kecre Bben3unae skoHe Au3eJbiK OTBIHAA €PKiH CYJAPAbIH 00JIybIH AHBIKTAHTBIH
CTATHCTUKAJBIK MJJIIMETTi 0Hey HITHIKeC]

J:;')/J:') MyMKIiHAIK CHITATTAMACHI ben3un JAm3ennaiKk OThIH
1 MareMaTHKAJIBIK KYTiTy, M 0,0107 0,03
2 | Jmcoepens 1,83-10° 1,08-107
3 Xzﬁalcbmaﬂxmbl 2,57 1,51
4 XZKpnTmca.m,nc 7,8 6,0
5 Cenim miexTepi
a) S
¥_ t, 0,01356 0,0269
\n
0 _ S 0,01484 0,0331
X+t,
\n

MyHzaa M — OTBIHIAPBIH CYJIaHYBIHBIH MaTEMAaTHKAJBIK KYTUTYI.
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CbIiBIMIBLIBIFBL 1000M pe3epByapap yIIiH O€H3UH CaKTaraH/Aa Cy KHHAFbBILI 0,107m’
TeH GOMambl, an AU3eNbIiK OTHIHABI cakTaranaa — 0,3m . Cy sKHHAFBIITEIH KOIEMiHIH KeMyi
CYIbIH pe3epByap TyOiHe TOruTyiHe oOKeJIin COFabl, ai OVl OTBIHHBIH CYJIAHYbIHA SKENel, al
Cy JKMHAFBIITBIH KOJEMIHIH YJIFalObl JIaC CyJapAbl MIbIFAPFAHAAa MyHail ©HIMIEpiHiH
asarobIHa ceOen Goazbl.

Ocpinaiiia, 3epTTey HOTIDKECIHAE pe3epByapla Cy JKHUHAFBIII KOHIABIPY Tayap acThl
CyJapblH TOJBIK JKOIOFa MYMKIHIIK OepeTiHAIr Typaisl KOPTBIHABI JKacayFa OOJajbl
CoHbIMeH KaTap pe3epByapaarbl MyHall eHiMuepiHze cy OoJly MYMKIHIITIH aHBIKTay 9Iici
JKacaJ/ibl, OJ1 MyHail ©HIMAEPIHIH MHUHUMAJIbl IIBIFBIHMEH Tayap acThl CyJIAPbIHBIH IIbIFbIH
PEKUMAEPIH eCenTey YIIIH KaKeT.
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