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Quyidagi maqo%zda transport masalasining qo ‘yilishi, uning

matematik modellari, hamda tovar tashishning eng samarali, ya'ni tejamkor yo ‘llarini
ishlab chigish masalalarl yoritilgan. Transport masalasi ishlab chigarish korxonalari,
omborlar va iste’ mOIChllarn-mg geogmfkjoylashuw o ‘rtasida tovarlarning minimal

sezilarli darajada oshadi.

xarajat evaziga harakatini ta'minlashni_o ‘z ‘ichiga~oladi. Maqolada tovarlarning
umumiy harakat vaqtini kamaytirish, tashish xarajatlarini optimallashtirish va yetkazib
berish jarayonida yuzaga keladigan_noqulayliklarni Jé'grtaraf etish usullari ko ‘rib
chigiladi. Magolada, shuningdek, real hayotdagi amalij/ misollar orqali korxonalar o ‘z
tashish xarajatlarini ganday kamaytirishi, logistika tizimini.ganday takomillashtirishi
va umumiy iqtisodiy samaradorlikni oshirishi mumkinligi haqgida tavsiyalar berilgan.
Transport masalasini samarali yechish natijasida nafagat korxona ichki xarajatlari
gisgaradi, balki umumiy igtisodiy. tizimda mahsulot aylanmasisva xizmatlar sifati ham
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Kalit so‘zlar: Transport masalasi, matematik modellarl samarali tashish yo ‘llari,
minimal

xarajat,,geograflk Joylashuv; tovar ~harakati,
optimallashtirish, yetkazib berish jarayoni,

tashish xarajatlarini
logistika tizimi, tashish xarajatlarini

kamaytirish, igtisodiy samaradorlik, mahsulot aylanmasi, xizmatlar sifati, korxona
xarajatlari.

Annotation:

In this article, the formulation of the transportation problem, its

mathematical models, and the development of the most efficient and cost-effective
transportation routes are discussed. The transportation probleminvolves ensuring the
movement of goods between production enterprises, warehouses, and consumers with
minimal costs based on their geographical locations. The article explores methods to

reduce overall

transportation time, optimize shipping costs, and eliminate

inconveniences arising during the delivery process. It also provides recommendations,
through real life examples, on how companies can reduce their transportatlon costs,
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improve their logistics systems, and increase overall economic efficiency.
Effective solutions to the transportation problem lead not only to a reduction in internal
company costs but also significantly improve product turnover and service quality
within the overall economic system.

KiroueBbie cJioBa: Tpancnopmuas  3adaua, mamemamuueckue — mooel,
apexmusHble Mapupymol nepeso3Ku, MUHUMATbHbIE 3ampamol, 2eocpaguieckoe
pacnonoscerdue, nepemewerue moeapoes, Onmumuzayusi mpaHCnopmasvlx pacxodoe,
npoyecc OOCWZCZ@KM, Jocucmudeckas cuemema, 'CHUMCeHue mpaHcnopmHslx pacxodoe,
JKOHOMUYecKas 9qbqbel<mueﬂolc{i'nb, mosapoobopom, Kawecmeso yciye.
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AHHOTAUUA: B daHHoll cman)a'e pachampuea@mCﬂ NOCMAHOBKA MPAHCNOPMHOU

3adauu, eé mamemamuyeckue MeOeu, a maxyice paspabomxa naubonee 3pghexmuenix
U IKOHOMUYHBIX MAPUIPYymos n‘épeeo3ku moseapos. Ipancnopmuas 3aoaua exmodaem
obecneuenue nepemeujeHust. MOBAPOE MENHCOY NPOU3EOOCMECHHLIMY NPEeONPUAMUAMU,
cknaoamu u nompe_@umeﬂfwu C  MUHUMAJTbHbIMU 3ampamamu, C yQé'mOM ux
eeoepaqbuqecmeok PACROJIIOIHCEHUAL. B cmamve pacemampuearonics Memoowl
COKpaujeHus o6we§é_ epeMeHu,' MPancHopmupoGKu,  ONMuMU3aYUY pacxooo8 Ha
nepeeo3Ky u ycmpfmenibz /He);006cme, BO3HUKAIOWUX 8 npoyecce docmasku. Taxdce Ha
PpealbRvlX npumepax OaHbl peKOMeH()auuu, KdK npe()np‘uﬂmuﬂ moecynt CHU3Ums Cce60u
mpaHcnopniHole pacxodbl, ycoeepuleHcmaosams 10cUCMuieCKue CUCmemsbl U nOBbICUNTb
00WY10 IKOHOMUYUECKYIO IDGheKmUBHOTMY. 9qbgbe:<muéﬁbe peuileHue mpaHcnopmHou
3a0a4u npugooum He MoJbKOK GHUDICEHUIO GHYMDEHHUX pqcxodoe npeonpusmus, Ho u
3HAYUMENbHO YIyyuiaem moeapoobopom u Kaiecmaso ycipe 6éKOHomuquKOL7 cucmeme
8 yeom. = '
Keywords: Transport&tid’ﬁpr\oblem, mathematical models, efficient transportation
routes, minimal cost, geographicatlocation, movement gf"'goods, optimization of
transportation costs, delivery process, logistics system, reducing transportation
expenses, economic efficiency, product turnover, service quality, company expenses.
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Kirish. Transport masalasi — iqtisodiyot va logistika sohalarida eng ko‘p
uchraydigan optimallashtirish masalalaridan biridir. Bu masala ma'lum manbalar
(omborlar) va iste'mol punktlari (mijozlar) o‘rtasida yuklarni minimal xarajat bilan
tagsimlashni ko‘zda tutadi. Transport masalasining o‘ziga xosligi shundaki, u chiziqli
dasturlashning xususiy ko‘rinishi sifatida qaraladi. Mavzuni uch asosiy qismda ko‘rib
chiqamiz: transport masalasi turlari, boshlang‘ich rejani anigqlash va potensiallar usulini
qo‘llash.

Transport masalasining umumiy qo‘yilishi quyidagicha A:, Ao.....,Ai...Am Xil
turdagi mahsulot bilan savdo qiluvchi ta’minot punktlari bo‘lib, Ai - punktdagi mahsulot
migdorining hajmi a; birlikka teng bo‘Isin. Shu mahsulotlarni By, Bz.....,Bj,...Bn iste’mol
punktlariga targatish talab gilinsin. Bunda B;j - iste’mol punktiga olib kelinishi kerak
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bo‘lgan mahsulot miqdori hajmi bj birlikka teng bo‘lsin Ai-ta’minotchidan Bj-
iste’molchiga birlik mahsulotni olib borish xarajati cij so‘mga teng bo‘lsin. Ta’minot
punktdagi mahsulotlarni iste’molchilarga eng kam xarajat bilan taqsimlash talab etilsin.
Berilgan masalani yechish uchun, Xij bilan Ai-
ta’minotchidan Bj-iste’molchiga tashib ketilishi mo‘ljallangan mahsulot miqdori
belgilanib, masalaning matematik modeli tuziladi, ya’ni:

m

ZZCUX —>m|nx >0,i=1,2,..,m j=12,..,n

i=1 j=1
a ZXij = =12,
=L

)3 | )
& 2 X;=byi=12l.n,

i=1
Xij?ﬂl :LZ,‘....;m, 1=12,...,n

Transport masalasi turlaris Transport masalalari turli ko‘rinishda uchraydi. Eng
ko‘p uchraydigan turlari-quyidagilardir: :

- To‘liq transport‘tnasalam bu holatda ,ombordagi umumiy zaxira iste'molchilarning
umumiy talabiga teng bo‘tadi. "

- Noto‘liq transport masalasi: bu yerda zaxira va talab orasida tafovut bo‘ladi.
Bunday vaziyatda yetishmayotgan yokif ortigcha resurslar uchun qo‘shimcha sun'iy
ombor yoki iste'molchi Kiritiladi. = *~-

- Muvozanatlanmagan transpe\rt masalasi: bunda etka2|b berish va talab teng emas,
ammo muvozanatni saglash uchun sun'iy qumatlar (masalan, noI xarajatlar) bilan
muvozanatga keltiriladi.

- Ixtisoslashgan transborf“inasalalari masalan, vaqt omili, omborlarning sig‘imi,
yetkazib berish muddatlari yoki bir-nechta mezonlar (narxr‘mqt xavfsizlik) hisobga
olinadigan murakkab modeHar\/

Boshlang‘ich reja tuzish usullari. Transport masalasini yechish uchun avvalo
boshlang‘ich asosiy reja tuzﬂagl Boshlang ich reja optimal bo‘Imasligi mumkin, lekin
u asosiy yechimni beradi. Boshlang‘ich reja aniqlashning asosiy usullari:
1. Shimol-g‘arbiy burchak usuli: jadvalning yuqori chap burchagidan boshlanadi va satr
va ustun bo‘ylab ketma-ket xarajatlar bo‘yicha taqsimot amalga oshiriladi. Bu usul bz -
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iste’molchining talabini Ai - ta’minotchining mavjud mahsuloti bilan
qondirishdan boshlanadi. Agar talab to‘la qondirilsa (buning uchun, a1 > bz bo‘lishi
kerak), unda A1 ta’minotchining ortib qolgan mahsuloti bilan B2 iste’molchining talabi
qondirishga o‘tiladi va hokazo. Mabodo, A: ta’minotchi Bi iste’molchining talabini
to‘la  qondira olmasa, u holda A2 ta’minotchining  mahsulotidan
foydalanishga o‘tiladi va uning yordamida B1 iste’molchining talabi, yoki to‘la, yoki
gisman qondiriladi. Yopiq transport masalasi garalayotganligi sababli, bu jarayon
ta’minotchilarning barchamavjud mahsulotlarini iste’molchilarga to‘la tarqatib b
0 lgunga lqadar davom ettiriladi. Bu jarayonning har bir .gadamida, yoki
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mos ta’minotchi mahsuloti to‘la tarqatib bo‘linadi, yoki mos iste’molchi
talabi to‘la qondiriladi.

2. Eng kichik xarajatlar usuli: eng arzon narxli hujayralardan boshlanib resurslar
tagsimlanadi._Bu usulning mohiyati shundan iboratki, avval eng kichik son yozilgan
katak tanlab olinib (agar bunday kataklar soni bittadan ko‘p bo‘lsa, ularning ixtiyoriy
bittasi tanlab olinadi), bu orqali iloji boricha ko‘p mahsulot jo‘natiladi.
Anigrog‘i, shu katakka mos ta’minotchi va iste’molchi mahsulot miqdorlarining eng
kichigi yoziladi. Bunda, albatta, yoki iste’molchi‘talabi to‘la qondirilgan bo‘ladi, yoki
ta’minotchining mahsuloti tgfia’ sarf bo‘ladi, yoki ikkalasi ham bajariladi. Shundan
so‘ng yoki mos ustun, yoki me$ satr, yoki mos ustun, satr katak elementlari keyingi
hisoblashlarda ishtirok etishmaydi:Bundah keyin, ngan katak elementlaridan eng kam
xarajatli bo‘lgani tanlab olinib,shu, katakka mos taqsimlanish yuqoridagi kabi amalga
oshiriladi. Shundan so‘ng ‘oldingi jarayon -takrorlanadi va bu jarayon barcha
ta’minotchilarning mahsulot midd‘or&ari to‘la tagsimlanib, talablar to‘la qondirilguncha
davom ettiriladi » \

3. Potensiallar usull Bu usul bllan avval aniglangan boshlang‘ich reja yordamida,
ketma-ket maVJud mahsulotlaml qayta. tagsimlash orqgali optimal reja topiladi. Bu
jarayon xarajat jadvall yordamida amalga oshiriladi, Bunda, eng e’tiborlisi, agar reja
buzilmagan bo‘lsa, har bir qadamdan 'so‘ng magqsad t\"unkmyanmg qiymati kamida
bir birlikka kichiklashib boradi. Bu bildiradiki, ushbu usul, chekli iteratsiyadan so‘ng,
albatta, optimal rejaga olib keladi~Shu-bilan birga ma’lum kriteriya yordamida optimal
reja topilgani, yoki topilmagant, har bir gadamda, kuzatib boriladi.

Boshlang‘ich rejani tanlashda magsad — boshlang‘lch yechimga imkon qadar
xarajatni kamroq gilish imkonini berishdir. '

Namunaviy masala. .

1.1.Quyidagi transport maswg boshlang’ich bazis y@ﬁﬁlmlnl “shimoliy-g’arbiy
burchak” usuli bilan toping{™

Iste’molchilar = :
Ta’minotchi |~ > Zaxira hajmi
lar Bi1 B2 Bs Ba
A1 3 5 7 11 100
A2 1 4 6 2 130
Az 5 8 12 7 170
Talab hajmi 150 120 80 50
1-jadval
o G )
oy O ONLETEE|
T e L alER ( :



7%

v

&5\

e

-3&:\

Furopean science international conference:
MODERN PROBLEMSIN EDUCATION AND THEIR SCIENTIFIC
SOLUTIONS
Yechish: Masalaning shartlarini quyidagi hisoblash matrisasi ko’rinishda
yozamiz.

150 120 80 50
bj
ai
100 3 5 7 11
130 1 571 Ta 6 >
~. J
\b
170 5 : 8 T 12 7

—

Bu yerda ai -ta’minotchila‘rd?gi mahsulet zahirasini, bj -iste’molchilarning
mahsulotga bo’lgan tatabifibildiradi. .

Shimoliy-g’arbiys, burchakdagi (1;1). katakka Xu min(100;150)=100 ni
joylashtiramiz va: AI—‘q,atorrri 01’qhiran{i'z hamda' b: ni by’ =150 -100 =50 ga
almashtiramiz. So’ngra (2;1) katakka Xz1 = min(130,50) = 50 ni joylashtiramiz. Bu
holda 1-ustun o’chiriladi va 2-gatordagi a. ni a’ 130- 50=80 ga
almashtiramiz. Keyin (2;2) katakka 0’tib  X22 min(80,120) =80 ni yozamiz.
Shunday yo’l bilan (3;2) katakka Xa2 min(170,40) =40 ni, (3;3) katakka
min(130,80) =80 ni va (3;4) k\dtakka min(50,50) 5=0¢ni-yozamiz. Natijada rejalar

matrisasini hosil gilamiz: ; \
sl
g ” 4 >
bj 150 7 =120 8Q,_( 50
ai Wi I
100 37 o /7 o 11
100
130 1 4 6 2
50 80
170 5 8 12 7
40 80 50
Topilgan boshlang’ich bazis yechim quyidagidan iborat:
100000
X=( 508000
040 80 50
Tuzilgan rejaga mos keluvchi xarajatni hisoblaymiz:
F(X)=100-3+50-1+80-4+40-8+80-12+50-7=2300.
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1.2. Yuqorida berilgan transport masalasining boshlang’ich bazis
yechimini
“minimal xarajatlar” usuli bilan toping.
Yechish: Masalaning shartlarini quyidagi hisoblash matrisasi ko’rinishda
yozamiz.
bj 150 120 80 50
ai M ’
100 3 W5 > 7 11
f D
130 1 R - 6 2
170 5 T8 /- 12 7
s 3
So’ngra min¢¢iEc1=1 ni topib (2;1) katakka x21 = min(130,150)= 130 ni
yozamiz. 2-ta’miﬁ;)f(;hlida- mahsulot qc{linagani uchun ikkinchi qatorni o’chiramiz,
bl ning giymatini esa bl’ =150-130 =20 ga almashtiramiz. Ikkinchi gadamda
golgan xarajatlar ichida eng kichigini topamiz. ;‘
min Cij=C11=3 PR R
bo’lgani uchun (1;1) katakka x11= min(20,100) =20 ni yozamiz. Bu holda birinchi
ustun ham o’chiriladi va a1 ning}qiymati al’=100 - 20=80 ga.almashadi. Shunday yo’l
bilan 3-qadamga (1;2) katakka xi12 = 80 ni, 4-gadamda (3;4) katakka x3s = 50 ni, 5-
gadamda (3;2) katakka Xg2=440 ni va 6-gadamda (3;3) katakka Xa3 = 80 ni yozamiz.
Natijada quyidagi rejalar matriéa'sig@,eiga bo’lamiz. P '
150 " -1 120 80.” 50
bj A2k 1
ai e > — e
100 3 5 7 11
20 80
130 1 4 6 2
130
170 5 8 12 7
40 80 50
Bu holda bazis yechim quyidagicha bo’ladi.
208000
X:< 130000 )
040 80 50
Bunda ham band katakchalar soni n+m-1=3+4=6 ga teng bo’ldi, ya’ni tuzilgan
boshlang’ich bazis yechim xosmas bazis yechim bo’ladi. ]?unday yechim
g (17
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tuzilayotganda yo’l xarajati inobatga olinadi. Shu sababdan tuzilgan rejaga

mos keluvchi transport xarajati ko’pincha “shimoliy-g’arbiy burchak” usuldagi
xarajatdan kichik va optimal yechimga yaginroq bo’ladi. Hagigatan ham

F (X)=20-3+80-5+130-1+40-8+80-12+50-7=2200

Boshlang’ich bazis yechim qurishning yana boshga usullari ham mavjud.
Masalan,  “ustundagi  minimal  xarajatlar  usuli”,  “gatordagi  minimal
xarajatlar” usuli va boshqalar. Bunday usullar-yordamida transport masalasining
boshlang’ich bazis yechimini topish mumkin. Odatda optimal yechimga yaqin bo’lgan
boshlangich bazis yechimni tdiiishga yordam beruvchi usullardan foydalangan ma’qul.
Tuzilgan boshlang’ich bazis yec¢himni optimal yechimga aylantirish uchun potensiallar
usuli deb ataluvchi algoritmdan f@dalamsh mumKki

Xulosa. Transport masalasi geal hayotdagi’ ko‘plab logistika va taqsimot
muammolarini yechishda muhimrrol o‘ynaydi.-Masalaning turiga qarab to‘g‘ri model
tanlash, boshlang‘ich rejani puita‘q«sish va potensiallar usulidan samarali foydalanish
orgali minimal xarajatli optimal tagsimotga, erishish mumkin. Bu usullar igtisodiy
samaradorlikni osQirish va resurslardan ogilona foydalanish imkonini beradi.
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