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1.1. Iqtisodiyotda modellashtirish va uning ahamiyati

Ky3saTtunaérraH o6beKkTnapHm 4yyKyp Ba Xap TOMOHJIaMa ypraHmw Mmakcagmaa
Tabuarpaa Ba xxamMuATaa pyym 6epaguraH xxapaéH/JIapHUHI Moaeniiapm
Apatunagu. ByHUMHr yuyH o6bekTsiap XxaMmaa yJjlapHM Xoccasiapm Ky3aTuiagm Ba
ynap TyFpucuaa pactnabkm tywyH4yanap xocun 6ynagu. by tywyHuyanap oaamm
cy3nawyB Tuaunga, Typam pacMmnap, cxemanap, 6enrmnap, rpaduknap opkanm
ndoapanaHNILN MYMKHUH.

Mopaen cy3m notuHuya modulus cysmaaH ofIMHraH
6ynn6, ynuoB, Mebé€p AeraH MabHOHM aHIrnartagm.

Xamunartnarm Ba MKTMCoanETAArM 06bEKTIapHU MaTeMATUK
Moaennap épaamMuaa KysaTtull MyMKUH. By TyllyHuYa
MoAensawTUupuLll aennnaan.




el/IKTCOANN MOAEN - UKTUCOANN O06BbEKTNAPHUHI coaaanalTupuiraH
Hycxacuanp. byHaa MOAENHUHT Xa€TUWNITUTN, YHUHT
MoZennawTupunaanradH obbekTra anHaH MoC Kenunwm MyxXmumM axamMumnaTra

aragaup.

oJIeKnH AroHa Moaenga ypraHmnaétraH o6 beKTHUHI XaMMa TOMOHUHN

aKC 3TTUPULL MYMKUH aMac. LyHAaa »XKapaéHHUHI 3HI XapaKTepsiu Ba 3HT
UM 6enrmaapu akc 3TTubuaaa

NdonanaHraH Mmogen épaamMmmaa KysaTunaértraH
06BbeKTHM BN MogennawTupuvll aenmmnaaun.
MoagennawTnpull XapaéHnHm cxemMacu Kynunagarmya:

Obyekt Kuzatuvchi Magsad
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ycynnapra KaparaHgaa adsannmknapm MmaeXxya. Yuby

4 e MopennawTUMpMLUHUHI YHUBepcan ycyn cudpaTtmaa 6owka
adsannuknap aca KymmaaruwnapaaH méopar: *

e ABBaJ1I0, MOAENNALLITUPULL KAaTTa Ba Mypakkab TU3MMHU oaaun

mMoaen épaamMmunaa ndoaganawira UMKoOHuUAT 6epaan. MacanaH,
MU NKTUCoa 6y ytTa Mmypakkab tmamManp. YHU oaamm Kopa

AWK CXeMacu opKanaun ndoaanawl MyMKUH. )

Mogpoun pecypcnap Mwunnun gapomag

Mwnab umkapy MupoBapa MaxcynoT

v

MexHaT pecypcnapy |,

Annmn munnun maxcynor

v

Acocuin dooHanap

EKH:



e Mopgen Tyaunuwum 6unaH KysaTtyBuumra tTaxkpmbanap Kuauiu Y
YYYH KEHI MauAoH TyFunaan. MogenHMHr napamMeTpsiapmHm
6up Heya mapTa y3rapTupmb, o6beKTHN (PAONTUATUHMN DHI
onTUMan XoJIaTUMHUN aHMKNab, yHAaH KeMUH XaéTtaa Kysulaw
MYMKUH. Pean o6bekTnap ycruaa taxkpuba kunuuw kynaab
XaToslapra Ba KaTTra Xapa)aTt/siapra o2imb kenmium MyMKHUH.

e Mopen, Howakn TU3BMMHU, MaTeMaTUK popmynanap
€épaaMuaa WaK/JIaHTUPpULUIra MMKOHUAT 6epaaun Ba 9XMnap
épaaMupa TM3MMHM 6owiKkapuvwura épaam 6epaam.

e MogennawTvpuil ypraHmil Ba 6mnuiu >kapaéHMHM KeHram-
TMpaan. Moaen Xocun KMamWl y4yyH o6beKkT xap TOMOH/1aMa
YpraHunaaum, Taxaun KuanHagu. Mogen tysmnraHvaaH
CYHI, YHUHI épaamMunaa o6beKkT TyFpucmaa ssHrim
MabJlyMmoTnap onvw MyMkuH. LUyHaan kmnub, o6bekr
TyFpucumpgarm 6mnmul >xapaéHm TyYXTOoBCU3 >XapaéHra

annaHagm.



1.2. MODEL TURLARI

NKTncoanm xapaéunap Ba KypcaTKMWiapHuM MogesiawiTupmiuga
TYPAM Xun ycynnapaaH coompganaHunagm.
Ywby ycynnap épaamMmuaa tyswnaguraH 6apua mogennapHm 2 typra 6ynmiws MyMKUH:

Moaaun mopgennap Npnean mopennap

Moaaun Mmoaennap pean Anean Mmoaensnap oaaMHuU
obbekTnapHm Tabuuin Ba chukpnaw xapaéHm 6unax
CYHbUW MaTepuannap yaMmbapuac 6ornaHraHamp.
épaaMmaa akc 3TTupaau: Mmen ByHaan mogennap 6unat
6unaH gockaaa, KapToH onepauuvsinap Mmusiaa amanra
6uniaH MakeT Ty3uLl, KasiamM owumpunaan. Mucon kKmnmé6,
6unaH dopmMmyna é3uu, XaWBOHJIAPHUHTI XapaKaTUHU

Moaann moaennap y3 ypHuaa dumsuk Ba 6enrmnm mogennapaaH nbéopar.

du3unk Mmoagennap pean o6bLEKTHUN PU3NK
TabuaTUHWM aKc 3TTUpaaunap Ba acocaH

dun3nK xoccanapuHu ndogananamnap. Ynap

KYNpOK TeXHUKa haHnapunaa KynnaHunaauw.

benrnnmn Mmoaennap xap xvn Tunnapaa
ndoganaHNLIN MYMKUH: Cy3nawyB Tunmaa,
anropuTMunK, rpaduk, MmatemaTuk Tmnaa.




e /IKTUCOAMETAA SHI KEHI KynnaHunaauraH moaennapaaH éupwu - 6y
MKTUCOAMN-MATEMATUK Moaennapavp.

e MateMaTuK MoaeIalWuTUPUILL - NKTUCOLNN XapaéHNapHU
TeHrnamanap, TeHrcmsnuknap, @yHKUMoHasm, Normk cxeMmanap opkanau
noonanaw gebd TywyHunagu.

O6beKTHUHI MaTeEMAaTUK MOoAeNIM aHUK MaTeMaTukK
Mmacana («Mmoapen-Mmacana») kabm kamuga 2
rypyx 3/1IeMeHT/IapuHM Y3 nuura onagm:

aHMKNalW Kepak 6ynraH o6bekT
Xapakrtepuctukacu (HomMabayMm
KaTTanuknap) - y = (y;) BeKTop
KOMMOHEHTNapu;

MoaennawTmnpmunaétraH obbekTra
HucbaTaH xucobnaHaauraH Tawkm
y3rapaauraH wapTtnap
XapakTepuctmkacu - x = (x;) BEKTop
KOMMNOHEHTNapW.




UKTncogmm-mateMaTtmuk mogennap y3s ypHmaa pyHKLUMOHAN Ba

CTPYKTYpasin 6ynuiumn MyMKMUH.

-

DYyHKLUMOHaN MoAaennap KMpuL Ba YMKULWL NapaMeTpaapuHu
6oFnaHnWw QYHKUUANAPUHN akC 3TTUpaauniap.
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CTpykTypanu Mmoaennap Mypakkabpok 6ynmb, TM3BMMHU NUKNK
CTpYKTypacuHun ndoaanab, nukn anokanapHu akc aTtmpagu.

CraTtuk mogennapaa Unsuknu moaennapaa Makcaa
NKTUCOAUN XapaEHap Ba ME30HU YMN3UKJIN PYHKLMNS
KYypCaTKUYJIQPHUHI Mab/lyM KypuHuwaa éynaan, YHUHr

6bup BakTaarn XoaaTu SKCTpeMas KMMMaTnapu
ypraHunaauw. opacuaarm MyHocabaTt Ynsnkam

TEHrNlaMasiap Ba TEHICU3NUKAAP
opKanun nooaanaHaau

OAvnHaMuK Moaennapaa 3ca
NKTUCOAMN KypcaTKnuniap
HUHI BAaKT AaBOMUAA KaHAOaW
y3rapuiimn KysaTtunaam Ba

ynapra Kaicu oMmunniap Mopaennap

TabCUp 3TULWN YpraHnnaau.




OntumannawTun punaguraH moaesnnap

OntTumannawTnpunMmanaurad
moaennap

Ontuman 3axupa- OmmaBun WNkknnaHraH
Takcumnalu napHu Xnamart mMacananap
mogennapu | | 6owkapwuil KypcaTtuLu

mMogennapu | | mogennapu
AccopTu- TpaHcnopT «Oneta» Ontuman
MEHT Macanacu Macanacu KMPKULL
Macanacu Macanacu

l

OKOHOMETPUK| | Tapmoknap-
mMoaennap apo 6anaHc

Moaennapw
Nwna6 Yeuuu
YMKapuLL Moaennapu

doyHKLUMACHK

Mopaen Typnapm Ba eunnaamraH Mmacanasap tTacHuodm




OonTMan moaennap, Mwnab UMKapMLLHM TalWKWI KMavwaa
YIApPHUHT ONTUMAaNl BapUaHTUHU TOMULUIa XM3MaT Kuiaau.
BowKaua Knanb antraHaa, ynap onTMMaJiJIuk Me3oH1apm
6yinua Mmakcaa pyHKUMACUra MaKCMMas KM MUHUManN

Knumart 6epa onagm.

OonTvMannawTMpyBuYu Mmopaennapm
MKKMN KMcMAaaH nbopar:

yeknaHuwnap
CUCTEMACU EKMU
UKTUCOANN TU3UM
y3rapuwm wapT-
LapouTnapu;

ONTUMaNNIMK Me30HU (Makcan
dyHKUMACK). by Me30H
NKTUCOANUN TU3NUM MYMKUH
OynraH XO0naTUHWUHI
caMapafopanK Aapa>acuHu
aHMKalU, TaKkKocall Ba
YHOQH 2HI KyJaluHU TaHnalw
YUYYH nwinatunaau.




MoagennawTmpuil >XapaéHu

e Moaen Ty3uw 60cknum xakmkuin (opmrmHan) o6bexkT xakuaa

6ab3n 6unuMmnapHm Tanab kunagn. OpurnHan o6beKT Ba
MOAEJIHUHI eTapJiM Aapakaja yXWalJIMK MacasilaCuM aHUK
TaxJIMNHU Tanab6 atagm.

MopgennawTUpUILHUHI 2-60CKMuYMaga Mmoaen ypraHunaérraH N
MycTakKkun 06bekT cucdaTtmaa MmanaoHra umKaau. byHgam
TEeKLWUPYBJIAPHUHTI WaKAnapuaaH 6upm “mopgennn”
Taxkxpubanap yrkasmw xucobnaHagu. Ynapaa MOAEJSIHUHI
MuuJlaw WwapTsapyv OHIMNM paBuliga y3rapTtupuiann Ba YHUHT
“Xynkn"” xakmaarm Mmabsiymotnap taptumbra conmHagm. y

3-6ockunupaa 6unuMmnapHu MmoaenaaH opurnHan obvekrtra
Kyu4yMpull aManra owmpunaan. S-o6beKkT Xxakuaa xamm
6unumnap tynfasmnagu. by 60ockmuy aHuMK Kovaanap acocumaa
yTKasunaam.
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4-60CcKkny Mmoaen épaamMuaa oniMHaauraH 6MnMMNapHuUHr
aMaJIMi TEKWWMPYBU Ba 06bEKT Xakmaarm ymyMJialiTUpPyBUM
Ha3apusAaHMU ApaTULl, 06 beKTHM y3rapTupuu ékm 6owkapumwiga
OJINHraH 6unnMmnapHu KynnawpaaH mboparamp.



MoaennawTtupul 6ocKkuunapu
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BUpMHUM 60CKMY - UKTUCOANA MYAMMOHWUHI KYMUNULLIW Ba YHUHI Ha3apuii cudat
XnxataaH Taxamnu. by 6ockmuga nKkTtncoamii xxapaéH xap ToMoHnaMa ypraHunagm,
YHUHI MYKKW Ba TallKky axbopoT anokanapu, nwnab ymkapuw pecypcnapm,
peXxanawTnpuwl gaspu Kabm acocuin napameTpaapu aHuUKIaHa4uN.

\_

MKKNHUM 60CKMNY - MaTEMATUK MOAENHWN Ty3uw. MoaennawTmpaéTraH XapaéHHUHI
MKTUCOOMIN MaTeMaTUK MOAeNN TeHrnamanap, TEHrCM3inknap cucrtemacu, gyHkumsanap
waknmnaa ndoganaHaau.

\
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YUYynuHuUM GOCKW-I - MOAE/THUHTI MaTeMAaTUK TaxXJIU1n. Ey 60CKVILIHVIHF MaKCaaum -

MOAENTHN YMYMUIN XYyCYyCUSATAApUHM aHUKNawWw. by epaa moaenHn mateMaTuk ycynnap
6bunaH Tekwunpunaau.
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TYypTUHUYM 60CKUY - MKTUCOAMN Mab/lyMOTNapHu Tanépnaw. MogennawTtupuwaa 6y

60CKMUYHN aXxaMUAaTH Xyaa MYXuUM. Ma'bJ'IYMOTHVI pean oJiIMHNWK, MoAaeJilapHHU
nuwnaTUuInwmHmM 4YeknawTmnpagu.

# N\
BewnHun 60CKNY - anropuTMNapHn Ty3uw, AacTypaapHu Tanépnalw Ba ynap acocmga
MacanaHu xmcobnaw, e4ynMnHu onuw. by 60CKMYHUMHI MypakKabnurmn, MacanaHuHr
KaTTa y/J4aManru Ba Xyaa Katra Mab/lyMoOT/lap MacCMBNapuHM KanTa mwiawaaH
\M6opaT.

[ ~ -
ONTUHYM BOCKMY - e4YUMMHU MUKOOPUN TaxXTNN Ba YHUHT KyJ1J1TaHULLN.

MacasiaHUHI edyuMm MUKAOoP Ba cudaT XuxaTuaaH Taxamn kunuHaau. by epaa nwnab
YMKapULL CaMapaaopsIUrMHU OWUMPULLHUHT AyNnapu, pecypcnapaaH onTuMarn
dboaanaHnw BapuaHTiapu, U3naHaétraH HoMabyMNapHUHI MUKAOPUIN KniiMaTiapu
| Tonunaan.




1.3. OBYEKT MATEMATIK IFODASINING TARKIBI

Obyektni  matematik  ifodalashning  tarkibida
quyidagilar bo‘ladi: tenglamalar, tenglamalar sistemasi,
tengsizliklar, tengsizliklar sistemasi, oddiy yoki xususly
hosilali differensial tenglamalar.
Igtisodiy model matematik ifodasining asosiy elementlari
tarkibini aniglash uchun quyidagi masalani garaymiz va
uning modelini tuzamiz.
Masala:  Aytaylik, sug‘orma  dehqgonchilik  bilan
shug‘ullanuvchi fermer xo‘jaligi bir necha turdagi qishloqg
xo‘jalik mahsulotini ishlab chiqgarsin. Ishlab chigarish
jarayonida 3 turdagi resurs ishlatilsin: yer, ishchi kuchi va
suv. Mahsulot birligini ishlab chigarish uchun sarf
gilinadigan resurslar migdori berilgan.
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Mahsulot birligining narxi ham berilgan. Ishlab
chigarilgan mahsulot narxini maksimallashtiruvchi ishlab
chigarish hajmini aniqglash kerak.

Bu masalani yechish uchun uning modelini tuzish va uni
axborot bilan to‘ldirish va keyin yechimini topish kerak.
Modelni tuzish paytida indekslarni, ekzogen va endogen
o‘zgaruvchilarni hamda parametrlarni aniglash kerak. Bizning
masalada indekslar mahsulot turlari va resurs turlari lar
hisoblanadi. Ekzogen o‘zgaruvchilar oldindan berilgan bo‘lib,
parametrlar esa modelning koeffitsiyentidan iboratdir.

Bu masalada yer maydoni E, ishchi kuchlari L va suv
migdori  Q Dbilan belgilangan bo‘lib, ular ekzogen
o‘zgaruvchilardir. Parametrlar - mahsulotni ishlab chigarish
uchun sarf gilingan koeffitsiyentlar. Ularni mos ravishda el,
li, gi lar bilan belgilaymiz. Mahsulot narxi P ha@ﬁw >




Endogen o‘zgaruvchilar — bular hisoblash jarayonida
aniglanadigan noma’lumlar bo‘lib, ularni biz xi lar orgali
belgilaymiz. Endi masalanining modelini tuzamiz.
bu yerda. Agar bu masala optimallashtirish masalasi bo‘lsa,
madsad funksiyasi ham mavjud bo‘ladi:

P Xy + PyX, + .o + P X, = MaxX
e Xy +e, X, +..+e X < E,
Lx, +1,x, +...+1 x <L,
0, X, + g, %X, +...+0, X, <Q.

Matematik model tuzilganidan keyin masalani yechish usulini,
algoritmini va dasturini ishlab chiqgish yoki mavjud amaliy
dastur paketlaridan foydalanish kerak. < |l <
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Yechish usuli quyidagi shartlarni ganoatlantirishi kerak:
natija olishning tezligi, EHM xotirasini kam migdorda
Ishlatish, belgilangan natijaning anigligini  ta’minlash.

Dasturlardan foydalanganda amaliy dasturlar paketidan
(ADP) foydalanish magsadga muvofigdir.

Dasturlashtirish bosqichi  dasturni tasvirlash bilan
yakunlanib, unda  quyidagilar  ko‘rsatiladi:  barcha
o‘zgaruvchilar va ularga mos keluvchi identifikatorlar
(belgilashlar), kiritiladigan va chigariladigan o‘zgaruvchilar,
ma’lumotni Kiritish va chigarish tartibi.

Matematik modellashtirish (MM) jarayonini
ko‘rganimizda asosily bosqgichlardan biri  bu obyektni
matematik  i1fodalashni identifikatsiyalash  bo‘lib, bu
matematik modellashtirishning asosiy vazifalaridan biridir.
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Aytaylik, matematik model quyidagl regressiya

tenglamasi ko‘rinishidan iborat bo‘Isin:

yi = a + X + U
bu yerda «-s baholanadigan statistik parametrlar, ui —tasodifiy
xatolar. ni baholash uchun, eng ko‘p targalgan usullardan biri
parametrlarni baholashning eng kichik kvadratlar usulidan
foydalaniladi.

Obyektning matematik modeli bu yaginlashuvchi
o‘xshatishdir, lekin obyekt va matematik model uchun
olingan natijalarda  biroz farg bo‘ladi. Shuning uchun
modelning obyektga yaginligini o‘rnatish masalasi (modelning
adekvatligi) tug‘iladi. Adekvatlikni tekshirishdan oldin, model
va obyektning mosligi hagidagi xulosani beruvchi kriteriyani
tanlashimiz kerak.
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Matematik model hech gachon garalayotgan
obyektga teng kuchli bo‘lmaydi, y’ani uning barcha xossa
va  xususiyatlarini  ifodalamaydi.  Qisqgartirish  va
Ideallashtirishga asoslangan holda uning tagribly  aksi
bo‘lib goladi. Shuning uchun matematik modelning tahlili
asosida topilgan natijalar obyekt uchun yaginlashuvchi
xarakterga egadir. Uning aniqgligi model bilan obyektni
adekvatligi va moslik darajasiga bog‘liq bo‘ladi. Amaliy
matematikaning asosily masalasi-natijalarni aniqgligi va
haqgiqiyligini aniglashdir. Agarda obyektni xossalari va
holatini aniglovchi gonuniyatlar malum bo‘lsa va ulardan
foydalanishda katta amaliy tajribaga ega bo‘lsa, u holda
masalalar osongina yechilib, ko‘rilayotgan modelning

natijalari anigligini baholash mumkin. < <
Il




Agar obyekt hagida bilimlar kam bo‘lsa, murakkab
vaziyat vujudga kelib goladi. Bunday sharoitda matematik
modelni tuzish uchun go‘shimcha mulohazalar yuritishga
to‘g‘ri  keladi. Modelda olinayotgan natijalar shartli
xarakterga ega bo‘ladi. Ularni tekshirish uchun obyekt va
model orasidagi yaqginlik darajasini o‘rnatish (modelning
adekvatligini o‘rnatish) kerak. Hisoblashdagi (modeldagi) va
eksperimental ma’lumotlarning  (obyektdagi) yaginlik
darajasi tanlangan modelning sifatidan dalolat beradi.
Bunday masalalarni yechish uchun tajribalar natijalari
asosida obyekt va model orasidagi yaqinlik Kkriteriysini
belgilash kerak.
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9.

Savollar
Obyekt modelining ta’rifini keltiring.
Modellarning gaysi turlarini bilasiz?
Obyektni modellashtirish deganda nimani tushunasiz?
Modellashtirish bosqichlart.
Nima uchun igtisodiyotda matematikani qo‘llash zarur?
Model va modellashtirish tushunchalari nima?
Statik modellar bilan dinamik modellarning fargi
nimada?
Muvozanat modeli va optimitzasiya modellarining farqi
nimada?
Modelning adekvatligi nima?

10.Modelning ganday o‘zgaruvchilari ekzogen, ganday

o‘zgaruvchilari endogen deb aytiladi?
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