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AuHoOTammsi: Makojana axoJIMHUA CyB OWIaH ONTHMal TabMUHJIANI MAaKcaauia, CyB
3aXMpajlapuHH aHUKJIAIl Ba YHIAH (QOHaIaHUII YUyH YM3HKIU JAACTypJiall yCYyJUIApUHHU KyJUIamn
Macaiacu Kapairad. MacaJaHWHI MaTeMaTHK MOJENH TY3WJIHO y CHUMIUIEKC >KaJBaj acocuia
CUMJITaH.
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Abstract: In order to optimally supply the population with water, the issue of applying linear
programming methods for determining and using water reserves is considered in the work. A
mathematical model of the problem was created and solved on the basis of a simplex table.

Keywords: pressure, well, fuzzy, optimal, model, continuous, linear programming, cost,
reserve, plastic, cost.

UM3HKIM JacTypiall yeyJsiu CyB MHIIOOTIapUHHU JIOMHMXajalaa, CyB 3aXupaiapyuaH ONTUMal
doiimananuma Xamaa TaxJaul KWIKIIIA KeHT KyJUTaHuaMokaa [5,6,8]. LlyHuHraek, axonuHu CyB
OuaH TabMHHJIAI, XyCYyCaH MabJIyM ydacTKanapia Typiu XWIJard ONTHMAal TAbMHHOTHH TAITKHI
KWW YU3UKJIA TacTypiaml Macajnanapuaan ¢hoigananumra Tyrpu kenmokaa [1,2,3,4].

bynnait macamanapnan adpumiapuau kypuO uumkamus. CyB 3axypajapuHU aHUKJIAIl Ba
yHAaH (QOWTATaHUIITHUHT caMapalid yCyJIapuaaH Oupu — OocuMm Oepuin OWiiaH, CyBHH XaWmall
HATHKACUa CKBAXXHMHAAA CYBHU (haBBOpajalll MIMKOHUHM Oepui ycynuaup. Jlekun 6ocum Oepuinn
TEXHOJIOTUSCHIAH KaTbUil Haszap, LIyHJIAW JaBp KeEJAaJUWKH, XaWJana€TraH CyB OSKCIUTyaTalus
KWINHAETTaH CKBaKMHA TOMOHra oka Oommmaiinu. bynpail maiitna ckBakuHaja KyJnaml maino
O6ymumu mymkuH. Keltnnuanuk Oy CyBHM KaiiTa MIIJIalll HATHXKAcHAa YHIAH TO3a CYBHU a)KpaTHII
3apyp Oynaau. byHnai Xonaa CyBHUHT TaHHAPXH OIIA[TH.

MacananuHr MaTeMaTHK MOJIETTMHU TY3HIL YUyH 3apyp OYJIraH TyllyHYaJlapHU KAPUTaMU3.
®dapa3 KuIalvK, j — CKBOXKUHAIArd WHFUHIN J1eOUT Xj = x]-c + x} HuFuHAUIaH UOopat OYIICHH.

|\->-<0

bynnaru x]-c — CYB MHKJIOpH, le — Jnoiika mukgopu. bocum Gepum ko3 unmentu neo, aj ==

]
MyHocabarra aitunanu. Xap OuMp CKBaKHMHa Y3MHHMHI OocuM Oepumn kodhduuuentd a; Ounman

XapakTepiiaHuo, Oy MUKIOpJap OJIMHIaH OepwiraH, 1e0 XucooiaiMus.

CKBa)XMHAHUHT HOPMaJl MILIAIK y4yH: 1) Xap Oup CKBaXWHAHWUHT OocuMH P;, TYWHHHUII
6ocumu 1e6 aramyBun OocuM, P nan kam OYnmaciuru Kepak. 2) CKBaXKMHAHU (haBBOPATH KUITHIII
yUyH AUHAMUK 00CUM q;, Oepuiirad 60CUM q;, TaH IOKOPHU OYITHIIH JTO3HM.

[InactHuHT cyB OocuMHU pexumMuAa (GUIbTPAUSHUHT YU3UKIM KOHYHHTa OYHCHHYBYU
CYIOKJIMK XapakaTu P; Ba q; MUKIOpJIap CKBaKHWHA I€OUTH X; HUHT YU3HKIM QYHKIUACH OY1anu

Pi=%iqaijx;,  q=Xj-1bijx, (G =12,..,n), ey
OyH/1a N — CKBa)KMHAJIAp COHU, Q;; Ba b;; SKCIUTyaTallUsIHMHT KOHKPET IIapoUTIapura GOMK Oyaran
MHKIOpJIapH.
Toza cyB MUKIOpH
Q= Z;'l=1le = Z;'l=1(xj - xjc) = Z;'l=1(1 — a;)x; 2)
OpKaJIi aHUKJIAHA]IH.

Bocum Oepuil mapouTHAArH SKCIUTYyTAlldsS Xapa)KaTMHW WKKH KHUCMra OVIIMII MYyMKUH.

bupunun KucM, TONWiIraH To3a cyB JeOuTra 60FiIMK 5Mac. by xuxosznap xapaxariapu, UII Xaky,
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KanuTaja TabMUpJall Ba OOLIKa Xapaxamiapaup. bupuHum Typaaru xapaxaTiapHu S; OpKaiH
Oenrmnacak, y xojijaa
— n
Sl - j: 1 S 1 ] 9
Oy epaa S;j — CKBaXMHA KaTaaM Oyiinda 6ynamuran OMpUHYK Typ XapaKaTIapH.
WxknH4M Typ Xapaxariap S, yMyMuid JeOuTra xamaa xap Oup CKBaKMHAaru CyB Ba JIOHKa
MHUKIOpHUTa OOFJIHK:

n n
52 = Z 52] = Z(a]x] + ijjC + ij];),
j=1 j=1

Oy epza , a; —j — CKBOKMHA/a IIACT OOCUMMHM TabMHMHJIAII y4yH Oynajuran xapaxarnap; bj —j —
CKBaXKMHaJla M(JIOCIaHraH CyBHM 4YMKApMO Talllall ydyH Oynaauradn Xapaxariap, ¢j — j —
CKBKHMHA/IaH JIOMKaHMW OJMII y4YyH OynaguraH xapaxkariaap. MKKMHYM TypyxX XapakaTiiapu
omuuaguran 1 m3 cyrokmmk xucobura Gepuiaim.

YMymMmuii xapaxar
n

j=1
€KUn

n
S = Z(Slj + kjx;),
j=1

6YHI[3H k] = a]- + ba] + C](l - a])
1 m3 cyBHUHT TaHHApXU KyiHJarura TeHr:
S Xjea(Syytkyx))
M= = S amap )
j=1 ]/

Xap Oup CKBaXMHAHMHT AeOMTHHM onmMil (X; = 0), CYBHMHI TaHHApXMHH (3) MHUHMMyMra

KeJITUPYBYHM Ba perka TONMIIMPUFUHY Oaxkapul maptu (Q = Q) xamaa TeXHOIOTUK MAPTHUHT (P; =
P}, q; = q; ) GaxapuuIM Kacp-4M3MKJIM JAcTypiall Macaiacura o0 Keiaaau. ByHH 4n3uKim
JIacTypJiall Macajlacura KeITUpUO eUrIl MyMKHUH.

A¥ipuM X0JIap/ia 9HT KaM Xapaxartiap Hynu Owiran Oepuiirad XaxM/1a JJIOMKa aH X0 Oyiran
CYBHHM OJIMIIHU CKBa)XMHAJIAapra ONTHUMal TaKCHUMJIAIl Macajacd Makcajara MyBOQHK Macaia
xucobnanaau. byHna TexHonoruk maptiap 6axkapuiauim KadoiariaaHran OYIHIIN Kepak.

by macanaHuHT MaTeMaTuK MOJEIH

— — n :
S; =8 =51 =Xj=1kjx; > min 4)

Umnku QyHKIHATa MUHUMYM KHIMaT OepyBYH Xamiia

Z(l - @)% = Q"
=1

*
xjal—j = Pi ,

r

1

-
I

*
ijij = q;,

r

1l
=

J
xi=20, (=12,..,n)
TEHICU3JIMKJIAp CUCTEMACHHH KaHOATIAHTUPYBYH X; KWAMAaTIapHK TOTIMILTA OO Keau.
VYura cyB CKBaXKMHAJIApUJAH CyBHH eTKa3u0 Oepulll yayH xapaxatiap A, B, C napra tenr. Xap
OMp CKBa)XMHAJIarW CyB 3axupanapu Moc pasumiia 360, 192 sa 180 m3 nan ubopar. bup Gupiuk
CYBHH HIIJIA0 YMKAPHII YUyH Xap OMp CKBakMHara KWJIMHAIUraH xapaxar capdu, xamuaa xap oup
CKBa)XMHAJ1aH OJIMHAJIUTaH CyB OWJIaH MaKCUMaJl TAabMHUHJIAHUIIHN KyHUaary skaaBai Ouiiad Oepuira
(1-xanBan).
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1-xanBan
bup OupJuK cyBHM HIILJIA0 YMKAPUII YUYYH Xap OUP CKBAKHUHATA KMJIMHATUTAH Xapaar
Xap Oup cKkBakMHAra KHJamHaauran xapaxar | CKkBaxuHajzapaaru
CkBaxkuHaJjaap A B C CyB 3axn13)anapu
m
I 18 15 12 360
II 6 4 8 192
I 5 3 3 180
Xap 6up
CKBa)KMHAJIaH 9 10 16
OJIMHAJIUIr'aH caMapa
Maxkcuman MUKIOp/a CyB OuJIaH TabMUHIIAII PEKACUHU Ty3aMH3
18x; + 15x, + 12x3; < 360
6x1 + 4x2 + 8x3 <192
5x; +3x, +3x3 <180
x; =20, j=123
S =9x; +10x, + 16x3 - max
2-KaaBai
CuMiiekc xaxBajiu
. 9 10 16 0 0 0
i Bazis | Sy, | Po P, P, P, P, P P,
1 P, 0 360 18 15 12 1 0 0
2 Py 0 192 6 4 8 0 1 0
3 Py 0 180 5 3 3 0 0 1
n+1 A= S —(; 0 -9 -10 -16 0 0 0
3
1 P, 0 72 9 9 0 1 . 0
2 Ps 16 24 E 1 1 0 l 0
141 % 83
3 Py 0 108 — - 0 0 —— 1
4 2 8
n+1 Ai=S5—( 384 3 -2 0 0 2 0
1 1
1 P, 10 8 1 1 0 - —— 0
1 91 56
2 Py 16 20 - 0 1 - — 0
g 118 241
3 Pg 0 96 - 0 0 —— —— 1
4 6 58
2

IOxopuaa Gepunran MacanaHu Xap JOUM KyHHAard KYpUHUINTa KEITHPUIL MyMKHH

18x1 + 15x2 + 12x3 + x4_ = 360

6x1 +4x, +8x3 + x5 =192
le + 3x2 + 3x3 + x6 = 180
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X 20, j=123

S =9x; +10x, + 16x3 - max
Cucremanu BEKTOp KypuHHIIAA E3U0 0IaMu3.

X1P1+xZP2+X3P3 +X4_P4_+xSP5 +x6P6:P0,
OyH1a

18 15 12 1 0 0 360
P1: 6 ,P2: 4 ,P3: 8 ,P4: 0 ,P5: 1 1P6: 0 ,P(): 192
5 3 3 0 0 1 180

C =(9,10,16,0,0,0), Spa, = (0,0,0)

Kelinnru xuco6uam sxapaéHilapruHu KyHn1aru CUMILIEKC JKaiBayiia Oaxxapamus.

Vunnun kamampa (n+1) — carpmapna Aj=S5;—C; =0 onTUMaIMK  IDapTH
Oaxxapwiramwaury yayn X* = (0,10,20,) pexa ontuman 6yaub, yHra S,,q, = 400 xuiiMmaT mMoc
KeJaIH.

XyJaoca. [llynnaii kunnb, cyB 3axXupanapyHi aHUKJIAII Ba YHIAH (oiJalaHuI yCYyIUIapuaaH
Oupu OynraH cyBHU KalTa MIUTAII HATH)KACKUA YHIAH TO3a CYBHU a)XpaTHUII YCYJIMHUHT MaTeMaTUK
monemu Ty3wigu. Ly Ounan Oupraiukaa CyBHM UIIIA0 YMKapuIl y4yH Xap OUp CKBakhHara
KWINHAIUTaH Xapaxart capdu, xamua xap Oup CKBa)XMHAJIaH OJIMHAJUIaH CyB OMJIaH UCTEMOIYUHU
MaKCHUMaJI TAbMHHJIAII MACAIaCU CUMILIEKC YCYJI OWJIaH SUUIIIH.
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