OLIY VA O’RTA MAXSUS TA’LIM VAZIRLIGI

GULISTON DAVLAT UNIVERSITETI

AXBOPOT TEXHOJIOTHAJIAPH
KA®E/JAPACH

STACTHKIARMAHY
Vikys vwnapn 6@ ypopesTop
R ARG

2018 it.

Matematik va kompyuterli modellashtirish asoslari
fani bo’yicha

Ishchi o’quv dasturi

Bilim sohasi: 100000 — Gumanitar
Ta’lim sohasi: 110000 — Pedagogika
Ta’lim yo’nalishi: ~ 5110700-Informatika o’qitish metodikasi

Umumiy o’quv soati
Shu jumladan:

Ma’ruza

Amaliyot mashg’ulotlari
Laboratoriya

Mustagqil ta’lim soati

GULISTON —2018y.




Fanning ishchi o’quv dasturi namunaviy o’quv dasturi va o’quv rejasiga muvofig
ishlab chiqildi.

Tuzuvchi: Qalandarov A.A. — GulDU “Axborot texnologiyalari” kafedrasi
katta o’qituvchisi (imzo)

Tagrizchi: Qulmamatov S.I. — GulDU “Axborot texnologiyalari”
kafedrasi dotsenti (imzo)

Fanning ishchi o’quv dasturi “Axborot texnologiyalari” kafedrasining 2018 vil
“o” dagi - sonli majlisida ko’rib chiqilib, fakultet IImiy-uslubiy
Kengashida ko’rib chigish uchun tavsiya gilindi.

Kafedra mudiri: dots. Abduraximov D.B.

Fanning ishchi o’quv dasturi  “Fizika-matematika” fakulteti IImiy-uslubiy
Kengashining 2018 yil “ ” dagi ” - sonli majlisida tasdiglandi.

Fakultet IImiy-uslubiy
Kengashi raisi: dots. D.Toshtemirov



Kirish

Matematik modellashtirish real ob’ekt yoki jarayonlarni o‘rganishning eng
samarali va universal tadgigot usullaridan biri sifatida shakllandi. Shu sababli hozirgi
kunda fan va texnika, xalq xo‘jaligi va boshga sohalarda uchraydigan ko‘pgina amaliy
masalalar matematik modellashtirish vositasida muvaffaqgiyatli yechilmoqda.

Real ob’cktlarning modellari, modellashtirish fan va texnikada har xil
g‘oya va gipotezalarni tekshirish, gayta ishlashda hamda eksperiment materiallari
to‘plashda allagachonlardan buyon ishlatilib kelinmogda. Ammo, ob’ekt va
hodisalarning bevosita matematik modelini qurish yoki ularni modellashtirish jarayoni
mutaxassislardan juda katta mehnat va malaka talab giladi. Bu jarayon bir necha
bosgichdan iborat bo‘lib, unda sonli usullar modellashtirish jarayonida hosil bo‘ladigan
matematik masalalarni yechishda eng qudratli matematik vositalardan biri sifatida katta
ahamiyatga ega. O‘ozirgi kunda fan-texnika taragqiyoti va bu taraqqiyot asosida sodir
bo‘layotgan iqtisodiy, ijtimoiy hamda siyosiy sohalardagi rivojlanishni axborot
texnologiyalari, shu jumladan kompyuterli texnologiyalarsiz tasavvur etib bo‘lmaydi.
Ushbu texnologiyalar yordamida biror bir masalani hal etishda modellashtirish usul va
vositalari, aynigsa matematik va kompyuterli modellashtirish usullari keng
go‘llanilmoqda.

Fanning maqgsad va vazifalari

5110700 — Informatika o‘gitish metodikasi ixtisosligi bo‘yicha bakalavrlarni
tayyorlash Davlat ta’lim standartida mutaxassislik fanlari qatorida “Matematik va
kompyuterli modellashtirish asoslari” o‘quv fani alohida o‘rin tutadi.

Ushbu fanning asosiy magsadi — bakalavrlarda amaliy masalalarni hal etishda
modellashtirish usul va vositalaridan foydalanish, hususan matematik va kompyuterli
modellashtirish texnologiyalarini chuqur o‘zlashtirib olish, ta’lim tizimiga oid ilmiy
izlanishlarda ulardan unumli foydalana olish malaka va ko‘nikmalarini hosil gilishdan
iborat.

Fanning vazifasi — fizik, matematik va boshga modellarni tuzish, formallashtirish,
amaliy masalalar va ularni kompyuterda yechish, kompyuterda modellashtirish,
hisoblash eksperimentni o‘tkazish matematik modellarni yechish usullari, sonli usullar,
kuzatish natijalarini gayta ishlash, matematik dasturlash, chizigli dasturlash,
kompyuterli modellashtirish texnologiyasi, kompyuterli modellashtirishning dasturiy
vositalari, o‘quv kompyuterli modellar, kompyuterli modellarni ishlab chigish va
ulardan o‘quv jarayonida foydalanish va ulardan muayan foydalanish haqida ma’lumot
berishdan iborat.

Fan bo‘yicha talabalarning bilimi, ke‘nikma va malakalariga go‘yiladigan
talablar



“Matematika va kompyuterli modellashtirish asoslari” o‘quv fanini o‘zlashtirish
jarayonida amalga oshiriladigan masalalar doirasida bakalavr:

-model tushunchasi va uning turlarini, modellashtirish, modellarni qurishning
asosiy tamoyillari va xossalarini, amaliy masalalarni kompyuterda yechish bosgichlari,
hisoblash eksperimenti, eksperiment natijalarining aniqliligi va ishonchliligi,
modelning tahlili, matematik modellarni yechish usullari, matematik dasturlash,
chizigli dasturlash masalasi va uni yechish usullari, kompyuterli modellashtirish
texnologiyasi, kompyuterli modellashtirishning dasturiy vositalari, kompyuterli
modellarni ishlab chigishga doir bilimga;

- fizik va matematik modellar, formallashtirish, modellarni qurishning asosiy
tamoyillari va xossalarini, amaliy masalalar va ularni kompyuterda yechish bosqgichlari,
matematik va axborotli modellashtirish, kompyuterli modellashtirish, hisoblash
eksperimenti, eksperiment natijalarining anigliligi va ishonchliligi, modelning tahlili va
talgini, sonli usullar, algebraik va transsendent tenglamalarni tagribiy yechish usullari,
vatarlar, urinmalar va iteratsiya usullari, tenglamalar sistemasini taqribiy yechish
usullari, funksiyalarni interpolyatsiyalash va yaginlashtirish, sonli differensiallash va
integrallash, kuzatish natijalarini gayta ishlash usullari, matematik dasturlash, chizigli
dasturlash masalasi va uni yechish usullari, kompyuterli modellarni ishlab chigish
ko‘nikmasiga;

- modellarni qurish amaliy masalalarni kompyuterda yechish, matematik
modellarni yechish, algebraik va transsendent tenglamalarni, vatarlar, urinmalar va
iteratsiya usullarida tagribiy  yechish, funksiyalarni interpolyatsiyalash va
yaqinlashtirish, sonli differensiallash va integrallash, kuzatish natijalarini gayta ishlash,
dasturlash masalasi va uni yechish, kompyuterli modellashtirishning dasturiy
vositalarida ishlash, o‘quv kompyuterli modellar ishlab chiqish va ulardan o‘quv
jarayonida foydalanish malakasiga ega bo‘lishi lozim.

Fanning o‘quv rejadagi boshga fanlar bilan o‘zaro bog‘ligligi, uslubiy
jihatidan uzviyligi va ketma-ketligi
Bu fan Oliy matematika, Informatika fanlarning nazariy va amaliy
xulosalariga tayanadi. Bu fan 6-7-8-semestrlarda o‘qitiladi. Dasturni amalga oshirish
o‘quv rejasida rejalashtirilgan Oliy matematika va umumkasbiy fanlaridan olingan
nazariy va amaliy bilimlarga tayanadi.

Fanning ta’limdagi o‘rni
“Matematika va kompyuterli modellashtirish asoslari” o‘quv fani insonlarda
zamonaviy kompyuter muhitida ma’lum bir dunyoqarashni shakllantirishga hizmat
qilishi bilan bir gatorda, uning axboriy madaniyatni egallashida asosiy rol o‘ynaydi.
Bugungi «Axborot” asrida yoshlarning kompyuter savodxonligini oshirib gina
golmay, balki matematik va kompyuterli modellashtirishni o‘rgatish orgali yangi
dasturlar va modellar yaratishlariga zamin bo‘ladi. Urta umumta’lim maktablari,



akademik lisey va kasb — hunar kollejlarda «Informatika» mutahassisligidagi fanlarni
o‘qitish uchun kadrlarni tayyorlab beradi.

Fanni o‘qitishda foydalaniladigan zamonaviy axborot va pedagogik
texnologiyalar

Fanning o‘qgitilishida yangi pedagogik va axborot texnologiyalaridan unumli
foydalanish ko‘zda tutiladi. Nazariy ma’lumotlar amaliyot va ko‘rgazmalilik bilan
mustaxkamlangandagina, chuqur bilimga ega bo‘lish mumkin. Shuning uchun dasturda
amaliy-laboratoriya ishlariga katta e’tibor garatilgan.

Talabalarning “Matematika va kompyuterli modellashtirish asoslari” o‘quv fanini
o‘zlashtirishlari uchun o‘kitishning ilg‘or va zamonaviy usullaridan foydalanish, yangi
axborot-kommunikasiya va pedagogik texnologiyalarini tadbiq qilish muhim
ahamiyatga egadir.

Fanni o‘gitishda zamonaviy pedagogik texnologiyalarni qo‘llashda ta’lim
jarayonini optimallashtirish uchun omil bo‘ladigan pedagogik texnologiyalardan
“Fikrlar xujumi”, “Klaster” metodi, “Bumerang”, “Skorobey”, “Tarozi”, “Yelpig‘ich”
texnologiyasi va boshgalardan foydalaniladi.

Fanni o°zlashtirishda darslik, o‘quv va uslubiy go‘llanmalar, elektron materiallar,
tarqatma materiallar, virtual kartochkalar foydalaniladi. Nazariy ma’lumotlar amaliyot
va ko‘rgazmalilik bilan mustahkamlashi kerak. Amaliy-laboratoriya ishlari kompyuter
yordamida o‘tkaziladi.

Fanda o’tiladigan mavzular va ular bo’yicha mashg’ulot turlariga ajratilgan
soatlarning tagsimoti

Soatlar
] - (]
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Ne Fanning bo’limi va mavzusi, ma’ruza mazmuni = 2| 2F|5 =
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1 | Model va modellashtirish tushunchalari. Amaliy
) i . . 6 2 4
masalalar va ularni kompyuterda yechish bosqgichlari
Xatoliklar arifmetikasi. Xatoliklarni  aniglashda
) L TR 2
differensial hisobini go‘llash.
2 | Matematik model va uning real ob’ekti orasidagi
o . 8 | 2 2 |2
bog‘liklik. Xatoliklar.
3 | Algebraik va transsendent tenglamalarni tagriban
yechish usullari. 6 |2 2 |2
Tenglamalarni tagriban yechishning vatar va
urinmalar usuli. 4
4 | Chizigli tenglamalar sistemasini yechish usullari. 16 | 2 2 | 6




Oddiy iterasiya usuli. Gauss usuli. 4

5 |Funksiyalarni interpolyasiyalash. 2

Lagranj interpolyasion ko‘phadini go‘rish va
xatoligini baholash. Nyutonning I va Il interpolyasion 4
ko‘phadlarini qurish va xatoliklarini baholash.

6 | AHHMK HHTETpaTHU TaKpHOWi Xpcooanl

dbopmynanapu. 10 ) 2

Trapesiya formulasi bo‘yicha sonli integrallash va
aniglikni baholash. Simpson formulasi bo‘yicha sonli 2
integrallash va aniglini baholash.

7 | Koshi masalasini tagribiy echish. Eyler va Runge-

Kutta usullari. 16 | 4 2

Koshi masalasini tagriban yechishning Eyler va
Runge-Kutta usullari.

8 (Chiziqli dasturlash masalalarining qo’yilishi va unda
qo’llaniladigan modellar

Chizigli dasturlashga keltiriladigan masallarning
matematik modelini qurish

9 Chizigli dasturlash masalasining geometrik talgini.

Chizigli dasturlash masalasini grafik usulda yechish. 2

10 | Chizigli dasturlash masalasini simpleks usulda

echish. 1212 2

Simpleks jadval usulida masalalar yechish. 4

11 | Chizigli dasturlashning ikkiyoglama masalalari.
. : 12 | 2 2
Ikkiyoglama simpleks usul

Oc<zaro ikki yoglama simpleks- usuldan foydalanib
masalalar yechish.

12 | Transport masalasi va uning qo’yilishi. Transport

masalasini echish usullari. 16 1 4 2

Transport masalasini yechishning shimoli - g*arb
burchak usuli. Potensiallar usuli.

13 | Formallashtirilgan masalalarni echishda
kompyuterdan foydalanish.
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1. VKyB mMaTepua/iapu Ma3MyHH

1.1. Masbpy3a MalIFyJ10TJIapd Ma3MyHHU

1.1.1. Mopnea Ba MoaeuIalITHPUII TymryH4Yagapu. Macananu ¢popmaniamrupu (2 coar)




Mopaemnamrrupuin. MoaemnapHuHr Typiapu. MatemMatuk Mojaesuiap. Macananu KOMIIbIOTepa
eunin 6ocKkuwiapu. MacalaHMHT MAaTEeMaTUK MOJACITUHU TY3HUIIL.

1.1.2. Amaauii MacaJjiajiap Ba yjJapHu Moae/uiamTupuin (2 coar)

Nmnad 4yuKapuIlHA peXaNalITHPUII MacaJacCHHH MaTeMaTHK mojend. [lapxe3 macamacuHu
MareMaTuK Mojenu. TpaHCIOPT MacallaCMHM MaTreMaTuK Mojend. VIHBECTHIMSHUM ONTHMall
TaKCUMJIAIl MacalaCUHU MaTEMaTUK MOJEIIH.

1.1.3. XaroaukJjap. A6coI0OT Ba HUCOMIT XaToIUK (2 coaT)

Macananu eynniga By KyAra KeJaaural XaTOJUKIIap. XaTOJMUKIAPHUHT TypJiapH. fI}”/KOTHJIMac
xaTo. Merton xarocu. XucoOmam xatocw. AOcomoT xato. HucOuit xaro. Mmonwim paxammiap.
[ly6xanu pakamiap. MabHOIM pakamiiap.

1.1.4. Anredpauk TeHIJIaMaJIapHHU TAKPUOUIi eunin ycyJuiapu (2 coar)

Wnnusznapan axparum. ['padux ycyn. Topuep cxemacu. Ypunmanap ycynu. OpaavkHd TEHT
uKKura oynum ycynu. Urepauus Metonu.

1.1.5. Yu3ukiu TeHrjiamMajaap CMCTeMAaCHHH eYMIIHMHI AaHUK Ba TakpuoOui ycyjuiapu (4 coar)
lNayce ycynmu. Hobmanymmapuu #ykorum. YuOypuyak matpuna. Onauidi utepanus yCyiu.

Axunnamm maptu. 3eiaen ycynu. bup kagamiu ycysap.

1.1.6. @yHKkuUSIIApHU HHTepHoJsiluUsIam (2 coar)

Nutepnosauusanam  MacalaCUHUHT  Kyvwiumu. HWHTepnosamuon  kynxamiap. Jlarpanxk
MHTEPIOJSIUOH popMmynacu. DiTkeH cxemacu. YeOuies kynxaiapi. HbIOTOHHUHT HHTEPIIONAIIUOH
dbopmyacu.

1.1.7. Yekum aiimpmasap (2 coar)

bynunran aliupmanap Ba ynapHUHI Xoccajapu. HBIOTOHHMHr OYyinuHran aitupmanu
UHTEPIUIIIKMOH GopMmysanapu. TyryHaapu TeHT Y30KIUKa sxkoiaamrad xoin. [A1.66-81;K1.256-280].
1.1.8. AHMK HHTerpajJHu TaKpuOuii xucodaam gopmyaaaapu (2 coar)

Macananunr kyiuwiumu. WMHTEepnoisiuuoH kBaapatyp ¢opmynanap. Tyrpu TypTOypuakiap
dopmynacu. Tpanermusuiap ¢opmynacu. Cumrcon dopmynacu. Komauk xamrap. [aycc tammumarm
KBazapatyp Gopmynanap.

1.1.9. Komu MacajnacuHu TaKpuouii eunu (4 coar)

MacaylaHuHT KyWHIUIINA. DUJep yCylnu. DUIEpHUHT TAKOMUWJUTIAIITaH ycynu. Pynre-Kyrra
ycynu. Anamc ycyiau. XaToJUKIapHU Oaxosail. AJTopuTMIiIap acocuia mporpaMMainap Ty3HIll.
1.1.10. Yn3ukn qactypJain MacaJaJapuHUHT KYHWJINIIM Ba YHAA KYJUIAHUIAIUTaH MoJe/iap
(2 coar)

Uusukim npacrypnam. Yus3uinm gacTypiiall MacajJaCMHUHI KyHWIMIIW. Yu3WinM aactyprait
MacaJaCHHUHT UKTHUCOJUM Ba reoMeTpuk TankuHu. Pexa. basuc pexxa. Ontuman pexa. Acocuii Ba
Tyfpu deknanuiap. Makcan ¢ynkuusacu. Kanonuk wmacama. Euummap xynOypuarn. Mnutad
YUKAPUIIHYU pexanamTupum Macanacu. KaBapuk tymam. bepunran MacanaHyu KaHOHUK KypUHUIITA
KEJITUPULI KOUAAJIapH.

1.1.11. Yu3ukau gacTypJian Macajacu Ba YHMHT reOMeTPUK TAJIKUHH (2 coaT)

Uuzunu aactypiiall MacajJaCMHUHT MKTUCOAMM Ba reoMeTpuk TaidkuHu. Pexa. basuc pexa.
OnTtuman pexa. Acocuil Ba Tyrpu uyekianuiap. Makcan ¢ynkuusicu. Kanonuk macana. Eunmmap
kynoypuaru. Mnuiab ynkapuiiau pexkanamtupuin macanacu. Kapapuk tymnam. bepunran macananu
KaHOHUK KYPUHHUILTA KEITUPUIL KOUJaJapH.

1.1.12. Yu3ukau JacTypiiam MacajJacMHU CUMILIEKC ycyaaa eunu (2 coar)

Cumrinekc xanBan. Un3ukiau 3pkiu BekTopaap. Ontumammmk 6axocu. Eunmra sra 6ynmaciuk
mapTu. ba3zucra kupuin Ba yHAaH YMKULI mapTiaapy. SHru 0a3uc pekara YTHII alrOpUTMHU.

1.1.13. Yu3ukau JacTypJaallHMHT HKKHJIaHMa Macanajapu. Ukkuiaanma cuMiuiekc ycyJ (2
€0ar)

WkxunanManuk Hazapuscu. bepunran Macanara HMKKWJIaHMa Macaia TY3UII KOUZaJlapu.
WkkunanMma MacajaJlapHUHT MKTHCOAMM Ba TeOMETpUK TalKUHH. CHUMMETPUK Ba CHUMMETPUK
OynMaraH UKKuiIaHMa macaianap. [lapxes macanacu.

1.1.14. TpancnopT Macajacu Ba YHUHT Kyinaumm. TpancnmopT macajacuHu e4yuil yCyJJIapH.
(4 coar)

TpaHcnopT MacalaCMHMHT HWKTHUCOAMN MabHOCU. TpaHCHOPT MacCalaCMHUHI MaTE€MAaTHK
Mozenu. TpaHCIOPT MacallaCHHUHT Xoccainapu. TpaHCHOPT MacalacMHUHT OOIIKa YW3WKIU
JacTypiianl Macaianapuaas Gapku.



1.1.15. @opmanjamITHPUITAH MacajajJapHU ednIa KOMIOTepaAan oiigajanuu (2 coar)
OKCIIepUMEHT, YHMHI Makcaau Ba Basudamapu. OKCIEPUMEHT TypJapH. XucoOJall
sKcriepuMeHTH. KoMmbroTepu Moeiap Ty3uIll Ba yaapaaH YKyB skapaéuua GhoiaiaHuIlL.

1.2. Amajauii MaIuFyJa0TJaap Ma3MyHH

1.2.1. Amanuii Mmacajajnap Ba yJapHu MoJeIamITupuil (2 coar)

Nimnad yuKapuIIHU peXkalalliTUPUII MacajlaCMHM MaTeMaTHK Monenu. Ilapxe3 macamacunu
MaTeMaTUK Mojenud. TpaHCHoOpT MacajdacMHM MaTeMaTHK MoJeau. MHBecTMLMSIHM —onTHMan
TaKCHMJIAIl MaCaJlaCHHU MaTEMATHK MOJEIIN.

1.2.2. XaToaukJjap. AGcoII0T Ba HUCOUiT XaToIUK (2 coart)

MacaaHy eunIia BYXKyara KeJIaguraH XaToNMKIap. XaToluKIapHIHAT Typaapy. Mykotunmac
xaro. Meron xarocu. XucobOmam xarocu. AOcomorT xato. HucOuii xato. MmoHuwnm pakamuiap.
[ly6xanu pakamiap. MabHOIM pakamiap.

1.2.3. UYn3uKJIM TeHIr1aMaJjJap CUCTeMACHHU eYHIIIHUHT AaHUK Ba TaKpuoOuii ycyuiapu (4
€0ar)

laycc ycymu. Hobmamymmapuu HykoTwm. YuOypuak matpuna. Opmuil utepanus YCyiH.
SxuHnammm mwaptu. 3edaen ycynu. bup kagamim ycymiap.

1.2.4. @yukumsaIapHu MHTEepHoJsinusiam (2 coar)

WNHrepnomsauuanam  MacalaCUHUHT  KywWwimimu. HWHrepnossauuon kynxamiap. Jlarpasx
MHTEPHOJAIHNOH popMynacu. DiTKeH cxemacu. UeOumes kynxaanapu. HeIOTOHHUHT HHTEPIOJISIIIOH
dbopmynacu.

1.2.5. Yexku aiiupmaJiap (2 coar)

bynuuran ailiupmanap Ba yJapHUHI Xoccajgapu. HBIOTOHHUHI OYiMHraH aiupmanu
MHTEPIUIUOH (opmynanapu. TyryHaapu TEHT y30KJIHUK/IA )KOMIIAIITaH XOJI.

1.2.6. AHUK MHTerpaJIHu TaKpuoOuii xucodaam popmynauapu (2 coar)

Macananunr kyiwimmu. MHtepnonsuuon kBaapatyp ¢opmynanap. TyFpu TYpTOypuakiap
dopmynacu. Tpanenusuap ¢opmynacu. Cumncon ¢opmynacu. Konauk xammap. [aycc tunumparu
KBaapartyp Gopmynanap.

1.2.7.Komm macajiacuHu Takpuoduii eunuu (4 coar)

MacananuHr Kyunumu. OWnep ycynud. DWIEpHUHI TakoMWiulamraH ycynu. Pynre-Kyrra
ycynu. Anamc ycynu. XaToJukiaapHu 0axosanl. AJIropuTMIiIap acocuja nporpammaiap Ty3HI.

1.2.8. Yu3uKIM JacTypJialll Macajlacu Ba YHUHI TeOMeTPUK TAJKHHHU (2 coar)

Yuswin gacTypiail MacalaCHHUHI MKTHCOAWM Ba F€OMETPHMK TalKMHU. Pexa. basuc pexa.
OnTtuman pexa. Acocuil Ba Tyrpu uyeksanuiap. Makcan ¢ynkuuscu. Kanonuk macana. Eunmmap
kynoypuaru. Mmnal ynkapuiHu pexanamrupuin Macanacu. KaBapuk tynnam. bepuiran macananu
KaHOHUK KYPHUHHUILTA KEITUPUILI KOUJATIapH.

1.2.9.Yu3ukam JacTypJiail MacajaacHHU CHMILIEKC ycyJiaa equ (4 coar)

Cummnexc xanBai. Un3ukiu s3pkiu Bekropiaap. Ontumamuk 0axocu. Eunmra sra 6yamaciuk
mapTy. baszucra Kupuin Ba yHJ1aH YUKUII IapTiaapu. SIHru 6aszuc pexara YTHII alrOpUTMH.

1.2.10.Yn3ukan JacTypaallHHHT UKKHJIaHMA Macajajapu. Ukkuiaaama cuMiliekc ycyJa (4

€oar)

WkxunanMmanuk Hazapusicu. bepuiran macanmara HMKKWIaHMa Macaia TY3WII KOHJajapu.
WNkxunaHMa MacajaJlapHUHT MKTHCOAMM Ba TE€OMETPUK TalKUHM. CHUMMETPUK Ba CHUMMETPUK
OynmMaran MKKuiIaHMa mMacananap. [Tapxes macanacu.

1.2.11. Tpancnopt Macajacu Ba yHUHT Kyiuianmu. Tpancnopr macajnacuHu eduin

ycyJaapu. (4 coar)

TpaHcnopT MacaJaCMHMHI HMKTUCOIMM MabHOCH. TpaHCIOPT MacajJaCMHHUHI MAaTE€MATHK
Mojend. TpaHCHOPT MacajJaCMHUHI Xoccajapu. TpaHCHOPT MacalacHHUHT OOIIKAa YW3HKIH
JacTypiianl Macajianapuaas Gapku.

1.2.12. @opmannalITHPWITaH MacaJaJapHU eYMI/Ia KOMIIOTepaaH (oiinananum. (2 coar)

OKCIEpUMEHT, YHHHT Makcaau Ba Basudanapu. OKCIEPUMEHT Typiapu. XwucoOmarr
sKcniepuMeHTU. KoMmbroTepan Moienap Ty3ull Ba yaapAaH YKyB xapaéHuaa Gpoiaamanul.

1.3.J1a0opaTopusi MaLIFyJIOTJIaApU Ma3MYHH



1.3.1. Amanuii Mmacajajap Ba yJIapHH MoJeJJIaluTupui (2 coar)

Nmna® yuKapuIIHU peXKalallITUPUII MacalaCHHM MaTreMaTHK Monenu. Ilapxe3 macanacuHu
MareMaThuK Mojenu. TpaHCHOpT MacallacMHM MaTeMaTuK Mozendu. VIHBECTMIUSHHA ONTHMAl
TaKCUMJIAIl MAacCaJIlaCHHU MaTEMAaTUK MOJEIIN.

1.3.2.Aareépauk TeHIJIaMaJapHu TAaKpUOUid eunm ycyJsiapu (2 coar)

Nnmuznapan axparum. ['paduk ycyn. ['opaep cxemacu. Ypunmanap ycynu. OpaJuKHH TEHT
uKKura oynum ycynu. tepanus Metonu.

1.3.3. Un3ukaM TeHINIaMaJIap CHCTEMACHHH eYUIIHUHT AHUK Ba TaKpuOuii ycy/iapu (4
€0Aar)

l'aycc ycynu. Hobmamymmapuu #ykotum. YuOypuyak Mmartpuna. Onamii uTepanust ycyiu.
Skunnammm maptu. 3eiaen ycynu. bup kagamnm ycysap.

1.3.4. ®ynknusiiapHu HHTepHoasinusijiam (2 coar)

Nutepnonauusanam MacalaCUHUHT  Kyvwnuimu. HWHTtepnonadanuon kynxamiap. Jlarpanxk
MHTEPHOJAIHMOH popMynacu. DiTKeH cxemacu. Uebuies kynxaanapu. HoIOTOHHUHT HHTEPIOISIIUOH
dhopmynacu.

1.3.5.Komm macajacuHu Takpuoduii eunin (2 coar)

MacajlaHuHT KyWHIUIINA. DUJep yCylnu. DUIEpHUHT TAKOMUWJUTAIIraH ycynu. Pynre-Kyrra
ycynu. Agamc ycyiau. XaToJUKIapHU Oaxosall. AJropuTMiap acocuia mporpaMMainap Ty3HIll.

1.3.6.Yn3uku JacTypJ/iall Macajiaci Ba YHHHT TeOMeTPUK TAJIKHHU (2 coaT)

Uusunu gactypiaml MacajJaCMHUHI MKTHUCOJAUM Ba reoMeTpuK TankuHHu. Pexa. basuc pexa.
OnTtuman pexa. Acocuil Ba Tyrpu udekimanuiap. Makcan ¢ynkuuscu. Kanonuk macana. Eunmmap
kynoypuaru. Mnuiab yukapuiHu pexxanamtupuin macainacu. Kasapuk tymnam. bepuiran macananu
KaHOHMK KYPUHUILTa KeJITUPULT KOUJATIAPH.

1.3.7.Yu3uKJIM JacTypJiall MacaJacHHU CUMILIEKC ycyJ/ia equu (2 coar)

Cumrnexc sxanBai. Un3ukiu 3pkiu Bekropiaap. Ontumamiuk 6axocu. Eunmra sra 6ynmaciuk
mapTy. ba3zucra kupuin Ba yHAaH YUKW WapTiaapy. SAHru 0asuc pekara YTUII alrOpUTMHU.

1.3.8. Yu3uKJIM JacTYpPJAIHUHT MKKHJIaHMa Macajanapu. UKkui1aHMa cuMILIeKe ycyJa

(2 coar)

WNkkunanManuk Hazapusacu. bepunran Macanara HMKKWJIaHMa Macana TY3UII KOUZAJIapu.
WNkxunanMma MacajaJlapHUHT MKTHCOAMM Ba TeOMETpUK TaJKUHH. CHUMMETPUK Ba CHUMMETPUK
OynMaraH MKkuiIaHMa macananap. [lapxes macanacu.

1.3.9. TpancnopT Macajiacu Ba YHMHT Kyiinaumu. Tpancnopt macajiacHHU eduin

ycysiapu. (2 coar)

TpaHcnopT MacalaCMHMHTI HWKTUCOAWMN MabHOCU. TpaHCHOPT MACATIACMHUHI MaTEMAaTHK
Mojiend. TpaHCHOPT MacajJaCHMHUHI Xoccajapd. TpaHCHOPT MacalacHHUHT OOIIKa YHM3HMKIN
JacTypiianl Macaianapuaas (Gapku.

1.3.10. ®opMa/LIAIITHPHITAH MacaJIaJapHU eYHIIIa KOMIIOTepaaH doiinananumr (2
coar)

OKCIIepUMEHT, YHHUHT Makcaau Ba Baszudanapu. ODKCIEPUMEHT Typiapu. XwucoOmamn
sKcriepuMenTy. KoMmnbroTepiau Moaenap Ty3ulll Ba yiapaaH YKyB skapaéHuaa (oiaanaHuil.

Mustaqil ta’limni tashkil etishning shakli va mazmuni
Talaba mustagqil ta’limni tayyorlashda muayyan fanning xususiyatlarini xisobga
olgan xolda quyidagi shakllardan foydalanish tavsiya etiladi:

— ma’ruzalar gismini mustaqil o‘zlashtirish;

— elektron darsliklar va o‘quv go‘llanmalar, avtomatlashtirilgan o‘rgatuvchi va
nazorat giluvchi tizimlar bilan ishlash;

— maxsus adabiyotlar bo‘yicha fanlar bo‘limlari yoki mavzulari ustida ishlash;

— yangi axborot-kommunikasiya texnologiyalarni o‘rganish;

— talabaning o‘quv-ilmiy-tadqgiqot ishlarini bajarish bilan bog‘lig bo‘lgan fanlar
bo‘limlari va mavzularni chuqur o‘rganish;



— faol va muammoli o‘qgitish uslubidan foydalaniladigan o‘quv mashg‘ulotlari;
— masofaviy ta’lim.
Tavsiya etilayotgan mustagqil ta’lim mavzulari:

— matematik va axborotli modellashtirish; sonli usullar; matematik dasturlash va
operasiyalarni tekshirish usullari bilan yechiladigan masalalar; ta’lim jarayonini
optimallashtirish masalasi va unda modellashtirish usullaridan foydalanish; grafik
ma’lumotlarni modellashtirish; matnli ma’lumotlarni modellashtirish; qujjatlarni
yaratish modeli; elektron jadvallarda modellashtirish; elektron jadvallarni
modellashtirish etaplari; ma’lumotlar omborida axborotlar modeli; formallashtirilgan
masalalarni yechishda kompyuterdan foydalanish; kompyuterli modellashtirish
texnologiyasi; eksperiment; kompyuterli modellar tuzish va ulardan o‘quv jarayonida
foydalanish.

2.2.KHuwu 6axoJian Me30HJIapu
MatemaTuk Ba KOMIIBIOTEpPJIM MOJAEIUIAIITHPUII acociapu ¢anHu OVitmua sxopuil Oaxosmal
Taa0aHUHT aMaluii Ba J1a0OpaTOpUsl MAIIFYJIOTIAPHIATA Y3NMAIITUPUIIMHNA aHUKJIANl Y4yH
kymnanunand. JKH xap Oup amanumii mamrrysiotiapuja cypoB YTKasulll, caBoJ Ba >KaBoO, macana
€UMII MIIapy TONIIMPUKIAPUHM OakKapuIll Ba XMMOs KWJIUII KaOu IIakiuiapja aMmajira OIIUpHIIaIu.
KH xap Oup nabGopaTopusi MalIFylIOTJIapuaa CYpOB SbHU KOJUIOKBUYM YTKAa3HIl, J1aOOpaTopus
UILIapuHE Oa)kKapHIll, CaBoj Ba jkaBoO, cyx0aT, xam/ia XHCcOOOT TONMIUPUII KaOW IaKuiapa amaira

OLIMPHUIIAIIH.
TanadaHUHTr aMaJIMH MALIFYJI0TJIAPHHU V3JIAIITHPUII JapaKacu Kyiuaaru
MEe30H aCOCH/Ia AaHUKJIAHAIH
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2.3. OHHuu 6axosam

Opanuk HazopaT “MareMaTHK Ba KOMIBIOTEPIU MOJCUIAMITUPUIL (PaHUHUHT
Oup Heua MaB3yJapuHU Kampabd oirad OYiauMu Oyitmda, TETUIILIM Ha3apuil Ba aMaJluid
MalryjgoTiaap Yytud OViauHTaHAaH CYHT €3Ma paBHUIlJla aMaira omupuiaau. byHnaH
MakcajJ TanaOalapHUHT TETHILIM CaBOJUIAPHU OWIMIIM €KW MyaMMOJIAPHH €YU
KYHMKMagapy Ba MajaKadapd aHMKIaHAIM. YKyB WHIMHHHT 2-cemecTpupa 2ta OH
VTKa3um pexanamtupuwirad 0ynuo sxamu 30 O6angan nbopar. OH Hazopar uumapu
€3Ma Ml ycuiauaa YTKa3WIMIIKA HazapAa TYTWIraH, €3Ma WII COBOJUIAPU UIIYU YKYB
nactyp acocuga Ttaiiépmanaaun. OH ra axparwiran Oamngan 55% pan mact Oamn
Tymarad tanaba y3namrupmarad xuco0ianaau. OH Hu y3namtupmaran tagabanapra
KaiiTa Tommupuil uMKoHuMATH Oepunamu. OH Oyiinuya onuHagurad ¢&3Ma HIUIAP
kadenpa Mynupu paxOapiuruaa TallKWl STUIaAu Ba Kadeapana YKyB WHIMHUHT
OXHMpHUTraya CakJIaHa/IH.

2.4. SIHuu 6axos1am

Sxynuil Hazopar “MaTemMaTHK Ba KOMIBIOTEPIM MOACIUIAIITUPULI” (haHUHUHT
Oapua MaB3ylapuHU Kampal oiraH OYynu0, Hazapuil Ba amMalvii MalFyJloTiap YTuO
OynuHrangan cyHr €3ma paBMIJa amaira owmMpuiaad. byHmaH —Makcan
TajabaJlapHUHT (aH Oyiinya Y3MalTHpUII KYpcaTKUWIapu, SbHU OWIMM Japa)acu
€K MyaMMOJIApHH €YMII KYHUKMAJIApW Ba Majakaiapu aHukiaaHaau. SIH Hazopat
UIUIApU TECT YCYJIMJa XaM YTKA3WIMIIKA Ha3apAa TYTWITaH, TECT COBOJUIAPH MIIYU
VKyB nactypu acocuaa taiiépmanaan. OH Ba XXHunapra axxpatunran 6amnman 55% nan
nact Oayul Tyruiaran tajaba y3namrupmarad xucoOnanaau Ba SIHra xkuputunmaiiam.
SAHuu ¥y3namTupmarad Tajnabanapra KalTa TONIIMPUIN UMKOHUATH Oepuiaau. SH
Oyiinua oNMHAAWraH €3Ma ML BapuaHTIapu Kadenpa Myaupu pax0oapiauruaa Ty3uiaau
Ba JICKAHATJIApra TONILHUPUIIAIN.

Tect ycyauna AH Hu 0axoJiam Me30HJIapu:

SH tect maknuma YTkaszuica Tanabanapra BapuaHTiap acocuzma 30 Ta caBoi
Oepmwiranu. Xap Oup TyFpu kaBoO 1 OGanman OGaxomanamau. TYFpu kaBoOnap COHHUTA
Kapa® Ttanmabanunr SAH nma Tyrmuraran Oammapu anuknaHagu. SIH é3ma wm maknmma
VTkasuica 3 Ta caBoia acocuaa 30 Gamiraya 6axoaHaIu.

Fan dasturning informasion-uslubiy ta’minoti
Didaktik vositalar
1. Jihozlar va uskunalar, moslamalar: elektron doska-Hitachi, LCD-monitor,
elektron ko‘rsatgich (ukazka).
2. Video — audio uskunalar: video va audiomagnitofon, mikrofon, kolonkalar.
3. Kompyuter va mul’timediali vositalar: komp’yuter, proektor, DVD-diskovod,
Web-kamera, video-ko‘z (glazok).

Foydalaniladigan adabiyotlar ro‘yxati
Asosiy adabiyotlar:

1. T.X.Holmatov, N.I.Toylogov. Amaliy matematika, dasturlash va kompyuterning
dasturiy ta’minoti. T.: “Mexnat”, 2000 y.
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. V.A.Karimova va boshqgalar. Tizimli tahlil asoslari Darslik. T.:  “O¢zbekiston

faylasuflari milliy jamiyati nashriyoti”, 2014 y.

U.Yuldashev, F.Sharipxodjayeva, F.Zokirova. Sonli usullar. O‘quv
go‘llanma. Toshkent, TDPU, 2012 y.

G.P.Ismatullayev, M.S.Kosbergenova. Hisoblash usullari. O‘quv qo‘llanma. T.:
“Taftakkur bo‘stoni”, 2014 y.

. K.CadoeBa. MaremaTuk nporpammana. Ykys kymiaama. T.:YAXBXT, 2004 ii.
. MenseB Muxaun ®enopBuu. HMudbopMalMOHHBIE TEXHOJIOTHU YIIPABJICHUS.

Mocksa, «Omera-JI», 2003 r.

Qo‘shimcha adabiyotlar
Yuldashev U.Yu., Bogiev R.R., O.Karimov. Matematik dasturlash (ma’ruza
matnlari) T.: TDPU, 2000 y.
E.N.I'pe6entok. Texuuueckue cpenctpa uHGpopmaruzanuu. YueOHuk ML:
N3narenbckuii ieHTp «Akaaemus», 2007 r.
Muxaun ®enopsuy Mensiesro MHopmanmoHHble TEXHOJIOTHS YIPABICHUSIO
MockBa, «M3garensckuii Omeran», 2003 T.

Elektron ta’lim resurslari
www.tdpu.uz
Www.ziyonet.uz
www.tuit.uz
www.pedagogika.uz
http://rapidshare.com/ files/6775262/ akulich_matem_natahaus.rar
http://win-web.ru/uchebniki/load/bahvalov_chisl_meth-
99460d52f5a71d4cclb7dcd133dc6cea.html


http://rapidshare.com/%20files/6775262/%20akulich_matem_natahaus.rar
http://win-web.ru/uchebniki/load/bahvalov_chisl_meth-99460d52f5a71d4cc1b7dcd133dc6cea.html
http://win-web.ru/uchebniki/load/bahvalov_chisl_meth-99460d52f5a71d4cc1b7dcd133dc6cea.html




Ny yKyB JacTypra y3rapTupHil Ba KyIIHMYaaap KMPUTHII TYFPUCHAA
VKyB WWIM y4yH UIIYM YKYyB NacTypura KyWuJaru y3rapTHUpUII Ba KylIuMyanuap

KUPUTUIMOKJIA:




VY3rapTupuiil Ba KylmuMyaiapHd KUpUTYBUKTIAP:

(npodeccop-yrkuryBunaunr U.d.0.) (um30cH)

WNoman §KyB macTypra KUPUTHITaH Y3rapTHPHIN Ba KymmMmyanap “@u3nka-MareMaTika” (aKyIbTeTH
WNnmwii-ycnyOuit Kenrammna Mmyxokama STHIIH Ba MabKyJaHan ( 1705 0) SR mara ” -
coHM OagHHOMA).

®dakynpreT Unmuii-ycmyOuii
Kenramm paucu: qoi. . A. Amuposn



