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KIRISH

O‘zbekiston Respublikasi Prezidentining farmoni Davlat boshqaruvi tizimini
yanada takomillashtirish, mamlakat iqtisodiyoti tarmoqglari va sohalarida
zamonaviy axborot texnologiyalari va kommunikatsiyalarini, “elektron hukumat”
tizimi hamda axborot tizimlarini jadal tatbiq etish, telekommunikatsiya
infratuzilmasini va ma’lumotlarni uzatish tarmoqlarini modernizatsiya qilish
magsadida:

1. O‘zbekiston Respublikasi aloga, axborotlashtirish va telekommunikatsiya
texnologiyalari davlat qo‘mitasi negizida O‘zbekiston Respublikasi Axborot
texnologiyalari va kommunikatsiyalarini rivojlantirish vazirligi tashkil gilinsin.

2. Quyidagilar O‘zbekiston Respublikasi Axborot texnologiyalari va
kommunikatsiyalarini rivojlantirish vazirligining asosiy vazifalari hamda faoliyat
yo‘nalishlari etib belgilansin:

Axborot texnologiyalari va kommunikatsiyalar sohasida, “elektron
hukumat”ni joriy etishda yagona davlat siyosati amalga oshirilishini ta’minlash,
axborot texnologiyalarini rivojlantirishning jahon darajasidan kelib chiggan holda
milliy axborot-kommunikatsiya tizimini tatbiq etish va rivojlantirish yuzasidan
kompleks dasturlarni ishlab chigish va amalga oshirish;

Internet tarmog‘ining milliy segmenti yanada shakllantirilishini ta’minlash,
mamlakatimizning turli yo‘nalishlardagi zamonaviy veb-resurslarini, shu
jumladan, yosh avlodning axborotga bo‘lgan va intellektual talab-ehtiyojlarini
gondirish maqgsadida tarmoq resurslarini rivojlantirish uchun zarur texnik va qulay
shart-sharoitlarni yaratish;

Zamonaviy kommunikatsiya vositalari sohasida ilmiy tadgiqotlar va
ishlanmalarni, kadrlarni tayyorlash, gayta tayyorlash va malakasini oshirishni
tashkil qilish, dasturiy mahsulotlar, axborot tizimlari va ma’lumotlar bazalarini
ishlab chiqish va tatbiq etish, axborot xavfsizligini ta’minlash va axborot-
kommunikatsiya texnologiyalarining boshga sohalarida shunday ishlarni tashkil

etish.



I-1. LABORATORIYA MASHG‘ULOT MAVZULARI

I. SEMESTR

1 LABORATORIYA ISHI.
FAYL VA KATOLOGLAR BILAN ISHLASH. AXBOROT O‘LCHOVI BOYICHA
MASALALAR YECHISH.

Magsad: Kompyuterning asosiy va go‘shimcha qurilmalari haqida ma’lumotlarga ega bo‘lish va
undagi fayl, katologlar bilan tanishish. Axborot o‘lchovi birligi boyicha masalalar yechishni
o‘ganish.

Nazariy gism:
Kompyuter qurilmalari. Axborot o‘lcov birligiga oid masalalar yechish.
1 Bayt = 8bit
1 Kbayt = 1024 bayt = 219 bayt
1 Mbayt = 1024 Kbayt = 229 bayt
1 Gbayt = 1024 Mbayt = 239 bayt
1 Tbayt = 1024 Gbayt = 24° bayt
1 Pbayt = 1024 Thayt = 250 bayt

1-Masala.

Axborot uzatish tezligi 1024000 bit/s. 5 sekundagi fayl hajmini toping?

Berilgan

v=1024000 bit/s

t=5s

I=?

Fayl hajmini I = v = t form ula bilan topiladi. v bu yerda o‘tkazish tezligi, t axborot uzatilgan
vaqgt. Demak

bit
[=vx*xt= 1024000T * 55 =5120000 bit = 625 Kbayt

Javob: 5 s da o‘tgan axborot hajmi 625 Kbaytga teng.
Bitdan baytga o‘tish uchun 8 ga bo‘lish kerak. Kbaytga o°tish uchun 1024 ga bo‘lish kerak.

2-Masala.

Kanalning o‘tkazish tezligi 56 Kb/s. 1 Kbayt axborot gancha vaqtda uzatiladi.

Berilgan

v=56 Kb/s

I= 1 Kbayt

t=?

Fayl hajmini I = v x t formula bilan topiladi. Bu yerda v o‘tkazish tezligi, t axborot uzatilgan
vaqt.

Demak bu formuladan uzatish vaqgtini t = é formula bilan hisoblaymiz.

I 1x1024+8bit 1

t=—= — —
v 56x1024bit/s 7

Javob: % sekunda axborot o‘tib bo*ladi.



Kbitdan bitga o‘tish uchun 1024 ga ko‘paytirish kerak.
3-Masala.
Agar 10 Mbayt hajmdagi axborot 0.5 sekunda uzatilsa, kanalning o‘tkazish tezligini toping?
Berilgan
I= 10Mbayt
t=0.5s
v=?
Fayl hajmini I = v = t forula bilan topiladi. Bu yerda o‘tkazish tezligi, t axborot uzatilgan vaqt.
Bu masalada uzatish tezligi quyidagicha topiladi.
I

vV=-
t
10 Mbayt 10 = 223 bit 43 bit _—
~ 05s 0.5s =202 T_S*Z bit/s
Javob: Tezligi 5 * 22° bit/s bo‘lganda 10 Mbayt axborot 0.5 sekundda o‘tadi.
Mbaytdan bitga o‘tish uchun 22° = 8 ga ko‘paytirish kerak.

Savollar:

1.Shaxsiy kompyuterning asosiy qurilmalari
2.Printer nima?
3.Skaner

1.Shaxsiy kompyuterlar (inglizcha Personal Computers, (PC)) quyidagi qurilmalardan tashkil
topgan:

-tizimli bloki;

-monitor;

-klaviatura;

-sichgoncha;

IBM firmasiga ta’luqli shaxsiy kompyuterlar inglizcha IBM PC kompyuterlari atamasida
yuritiladi va ular hozirgi kunda keng targalgan.

Rasm1.1.

Tizimli bloke.

Tizimli bloki odatda desktop (yassi) yoki town (minora) ko‘rinishida ishlab chigariladi.
Kompyuterning asosiy gismlari tizimli blokida joylashgan bo‘lib, ular quyidagilardir:



Tezkor xotira ( RAM- Random Access Memory- ixtiyoriy kirish mumkin bo‘lgan
)mikroprotsessor,qurulmalar nazoratchilari,(yani kontrollerlar,adapterlar,
elektir manbai bilan ta’minlash bloki), yumshoq disk qurilmasi (FDD-Floppy Disk
Driver), qattiq disk qurilmasi (HDD-Hard Disk Driver ) , fagat o‘qish uchun mo‘I-
jallangan lazer disk qurilmasi (CD ROM-Compact Disk Read Only Memory ),
shinalar ,modem va boshga qurilmalardan iborat . Tizimli blokiga uning parallel (LPT) va
ketma-ket (COM) portlari orgali ko‘plab tashqi qurilmalarni ulash mumkin.

Mikroprotsessor. Mikroprotsessor kompyuterning amal bajaradigan gismi bo‘lib , u
ma’lumotlarni berilgan dastur asosida qayta ishlaydi.

Mikroprotsessor 140 tacha turli arifmetik va mantiqiy amallarni bajaradi.IBM rusumli
kompyuterlarda Intel tipidagi (shu nomli firma ishlab chiggan) mikroprotsessorlar ishlatiladi.Bu
firma o‘z faoliyati mobaynida
Intel-8080, 80286, 80386, 80486, Pentium, Pentium Pro (professional) mikroprotsessorlari ishlab
chigarilgan bo‘lib, hozirda fagat zamon talablariga javob
beradigan Pentium-I11,Pentium-1VV  mikroprotsessorlarigina bozorga chigarmoqda, xolos.
Shuni aytish joizki, bu protsessorlar fagat Intel firmasida ishlab chiqarilishi shart emas. Uning
litsenziyasi asosida bunday mikroprotsessorlar, ishchi kuchi arzon bo‘lgan, janubiy- shargiy
Osiyo mamlakatlarida ko‘plab ishlab chigarilmoqda. Bundan tashgari, IBM kompyuterlariga
moslik shartini bajaradigan boshqa firmalar: AMD ,Cyrix, Celeron va hakozo ishlab chiggan
mikroprotsessorlar ham keng qo‘llaniladi. Ammo boshga firmalar ishlab chiggan
mikroprotsessorlar Intel- protsessorlardan umuman aytganda kuchsizrog hisoblanadi. Hozirda
MMX-protsessorli kompyuterlar keng go‘llaniladi. Protsessorlarning tezligi megagertslar (Mgts)
sekundda o‘lchanadi.

MMX Pentium protsessori. Intel firmasining keyingi avlod protsessori sifatida 1997-yil
yanvar oyidan boshlab chigarilayotgan MMX (Matrix Multiplication Extension) Pentium
protsessorini aytish mumkin. Dastavval bu protsessor matritsalarni ko‘paytirish uchun
kengaytma nomi bilan atalgan bo‘lsa,
keyinchalik MultiMedia Extension-multimedia uchun kengaytma deb atala boshladi. Bu yangi
protsessorni ishlab chigishdan magsad, keyingi yillarda ommaviy qo‘llanilib borilayotgan
kompyuterning multimedia (ovozi, grafik,tasvir)
imkomiyatlarini har tomonlama barkamollik darajasiga ko‘tarish multimedia amaliyotlarni tez
bajarishni ta’minlashdan iborat. Bu amallar gatoriga, jumladan multimedia berilganlarni, ikki va
uch o‘chovli grafiklarni tez bajarish kiradi. Shu bilan birga bu protssessor ko‘paytirish va
go‘shish amallarini ko‘proq ishlatadigan
amaliy dasturlarda amallarni tezrog bajarishga garatilgan. Shuning uchun ham uni ko‘proq
matematik soprotsessorni talab gilmaydigan, butun sonlar bilan ishlash bilan bog’liq masalalarni
yechishda qo‘llash magsadga muvofig bo‘lsada tajribalar uning har tomonlama ustunligini
ko‘rsatadi.

Hozirda rivojlanayotgan parallel algoritmlar va hisoblashlar uchun ham u go‘l keladi. Shu
bilan birga bu protsessor qo‘zg’aluvchi vergul holatidagi sonlar bilan ishlashni “yoqtirmaydi”.
Bunday sonlar bilan ishlash uchun maxsus dastur interfeysi mavjud. U Microsoft firmasining
Direct 3D (3o°‘Ichovli interfeysi)dir. Shuning uchun ham uning hozirda ko‘p targalayotganligiga
ajablanmasa ham bo‘ladi.




Xotira.

Xotira kompyuterda dasturlar va berilganlarni amal natijalarini saglaydigan qurilma.
Xotiraning turlari ko‘p:tezkor, doimiy, tashqi, kesh,video va boshgalar.

Tezkor xotira kompyuterning muhim gismi bo‘lib, protsessor undan amallarni bajarish
uchun dastur,berilganlarni oladi amalni bajarib, natijani yana unda saglaydi. Shuni alohida
ta’kidlash lozimki, kompyuter ochirilsa, tezkor xotirada saglanayotgan dasturlar va berilganlar
yo‘q bo‘lib ketadi. Shuning uchun ularni gattiq diskda yoki disketalarda saglab qolishkerak.
Kompyuter ishlab turganda elektr tokini ogohlantirmasdan o‘chirish, umuman aytganda, katta
zarar keltirishi mumkin. Barcha turdagi Xxotiralar uchun muhim tushuncha uning
hajmidir.Kompyuterlarda ma’lumot birligining eng kichik o‘lchovi sifatida bayt gabul gilingan
bo‘lib, 1bayt 8 bit(ikkili ragam)ga teng. O‘z navbatida bayt bir simvolni (belgini)
tasvirlaydi.Familiyangizni kompyuterga kiritish uchun familiyangizda necha harf bo‘lsa, u
xotirada shuncha bayt joyni egallaydi. Xotira hajmi birligi sifatida kilobayt gabul gilingan va u
K bilan belgilanadi. O‘z navbatida bir kilobayt 1024 baytga teng.1024 kilobayt esa 1Mbayt
(Megabayt) ga
teng.

Rasm1.3.

Xotiraning katta-kichikligiga garab u yoki bu dasturlar majmuini ishlata olish mumkin.
Misol uchun 1 megabayt xotiraga ega kompyuterlarda fagat DOS tizimida ishlash mumkin
bo‘lsa, 4 Megabaytli kompyuterlarda imkoniyatlari ko‘proq bo‘lgan dasyurlarni, xususan
WINDOWS 3.1, 3.11 dasturlarini ishlatish mumkin. WINDOWS 95 ni to‘lagonli ishlashi uchun
16 Megabayt xotira va kamida 486 protsessorli kompyuter, WINDOWS 98, 2000 amaliyot
tizimida ishlash uchun, Foto Shop, Corelldrawe va boshga hozirgi zamon dasturlarini ishlatish
uchun kamida 32 megabayt hotirali va Pentium -2,3 protsessorli kompyuterlar lozimdir. Bu
ko‘rsatgichlar yangi protsessorlar va dastur mahsulotlarini paydo bo‘lishi bilan yil sayin oshib
boradi.

Rasm1.4.



Xotiraning katta-kichikligiga garab u yoki bu dasturlar majmuini ashlata olish mumkin. Misol
uchun 1 megabayt xotiraga ega komputerlarda fagat DOS tizimlarda ishlash mumkin bo‘lsa 4
megabaytli kompyuterlarda fagat imkoniyatlari ko‘proq bo‘lgan dasturlarni xususan

WINDOWS 3.1,3.11 dasturlarini ishlatish mumkin. WINDOWS 95 ni to‘lagonli ishlatilishi
uchun 16 Megabayt xotira va kamida 486 protsessorli kompyuter, WINDOWS 98, 2000
amaliyot tizimida ishlash uchun Foto Shop Corell Drawe va boshga hozirgi zamon dasturlarini
ishlatish uchun kamida 32 Mbayt xotirali va PENTIUM_2,3 protsessorli kompyuterlar lozimdir.
Bu ko‘rsatgichlar yangi protsessorlar va dastur mahsulotlarini paydo bo‘lishi bilan yil sayin
oshib boradi.

Doimiy xotira. Kompyuterlarda berilganlar unga avvaldan joylashtirilgan doimiy xotira
(BIOS-BASIC input- Output System-Kkiritish chigarishning asosiy tizimi) mavjud. Bunday
xotiradan fagat o‘gish mumkin. Shuning uchun ham u ROM (Read Only Memory-fagat o‘qish
uchun) deb ataladi. IBM PC kompyuterlarda bu xotira lampyuter jihozlarini ishlashini tekshirish,
amaliyot tizimini boshlang’ich yuklanishini ta’minlash, qurilmalariga xizmat ko‘rsatishining
asosiy funktsiyalarini bajarish uchun ishlatiladi.

Rasm1.5.

Kesh xotira. Kesh xotira kompyuter ishlash tezligini oshirish uchun ishlatiladi. U tezkor
xotira va mikroprotsessor orasida joylashgan bo‘lib, uning yordamida amallar bajarish tezkor
xotira orgali bajarilayotgan amallardan ancha tez bajariladi. Shuning uchun kompyuter
xotirasining  ko‘proq ishlatiladigan gismi nusxasini kesh xotirada saglab turadi.
Mikroprotsessorning xotiraga murojaatida avvalo kerakli dastur va berilganlar kesh xotirada
qgidiriladi. Berilganlarni kesh xotirada gidirish vaqti tezkor xotiradagiga nisbatan ancha kam
bo‘lgani uchun kesh xotira bilan ishlash vaqti ancha lam bo‘ladi. PENTIUM 2,3 Kompyuterlarda
kesh xotira hajmi 512 K ni tashkil giladi.

Videoxotira. Videoxotira monitor ekraniga video ma’lumotlarni (videotasvirlarni) saqlab
turish uchun ishlatiladi. Shuni aytish lozimki, videotasvirlar (aynigsa rangli) kompyuter
xotirasida ko‘p joy egallaydi. Shuning uchun video xotira gancha kam bo‘Imagani yaxshi.

Rasm1.6.

Shina. Kompyuterda har bir qurilmaning ishini boshgruvchi electron tizimlar mavjud
b’olib, ular adapterlar deb ataladi. Barcha adapterlar mikroprotsessor va xotira orgali
berilganlarni ayirboshlovchi magistral yo‘l deb ataluvchi shinalar orqali bog’langan bo‘ladi.
Shunday qilib oddiy so‘z bilan aytsak shinalar turli qurilmalarini bog’lovchi maxsus simlaridir.
Kompyuterda bir gancha shinalar bo‘lishi mumkin. Kompyuterlarning electron tizimi electron
plata deb, ataluvchi modullardan iborat. Uning modul tuzilishiga ega bolishi kompyuterlar
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ta’minlanishi oson bajarish uni foydalanuvchi ehtiyojiga qarab yig’ish va o‘zgartirish
imkoniyatini beradi.

Tizim platasi. Kompyuterlarning asosiy platasi hisoblanib, unga BIOS mikroprotsessor,
tezkor xotira, kesh xotira, shinalar joylashtirilgan bo‘ladi. Bundan tashqari, unda ba’zi bir
qurilmalari, ishni boshgaruvchi electron tizimlar, klaviatura, disk qurilmalari adapteri ham
joylashgan bo‘ladi. Hozirda shinalarning PCI ISA turi keng ishlatilmogda. Bunday shinalarning
ma’lumot ayirboshlashi tezligi yuqori bo‘lib, u orgali kompyuterga ko‘p tashqi qurilmalarni
ulash mumkin.

Komyuterda kiritish-chigarish portlari kontrolerlari mavjud bo‘lib, ular tizim blokining
orga gismida joylashgan slot deb ataluvchu joylar orgali printer, sichqoncha va boshga
qurilmalar ulanishi uchun xizmat qgiladi. Kiritish-chigarish portlari parallel va ketma-ket bo‘ladi
va ular mos ravishda LPT-LPT4 va COM1-COMa3deb belgilanadi. Odatda LPT portga printer va
COM portga faks-modem, sichqoncha va boshga qurilmalar ulanadi.

Monitor. Monitor kompyuterda matn va grafik ma’lumotlarni tasvirlash uchun Xxizmat
giladi. Garchand tashqgi ko‘rinishidan u televizorga o‘xshab ketsada, ular bajaradigan ishlari bilan
keskin farg qiladilar. Monitorlar rangli va rangsiz bo‘ladi. Kompyuterlar targatadigan nur
umuman aytganda zararli, shuning uchun ham ba’zi kompyuterlarda past radiatsiya (Lowe
radiation) so‘zlarini uchratish mumkin. Lekin ularning inson organizmiga ta’siri tobora kamayib
boradigan rusumlari yaratilmoda. Buning misoli keyingi yillarda chigarilgan 17-21dyuymli
SVGA (SUPER Video Grafic Adapter-katta video grafik adapter) monitorlarda nurlarning
ta’sirini ancha kamaytirilishiga erishilganligini keltirish mumkin. Monitor asosiy tavsiflaridan
biri uning tasvirlash qobiliyatidir. Tasvirlash gobiliyati ekranning gorizontali va vertikalidagi
nuqgtalar soni bilan beriladi. Masalan 14 dyuymli monitorda tasvirlash gobiliyati 800x600, 15
dyuymli monitorda 1024x768, 17 dyuymli monitorda 1280x1024 va 21 dyuymli monitorda esa
1600x1200. Bundan tashqgari, monitorning yana bir tavsifi tasvirlarini hosil giluvchi piksellar
(nugtalar) o‘Ichovining katta-kichikligidir. Tasvirlash qobiliyati 800x600 ga teng bo‘lgan
monitorlarda yaxshi tasvir piksel 0,31 mm ga, 1024x768 ga teng bo‘lgan monitorlarda esa piksel
0,28 yoki 0,25 ga teng bo‘lishi kerak. Monitirning tez ishlashi uning adapteriga bog’liq bo‘ladi.
Matn holatida monitorlar nisbatan tez ishlasada, grafik holatda u sekinroq ishlaydi. Uning
tezligini oshirish yo‘llari ham mavjud.

Rasm1.7.

2.Tashqi qurilmalar.

Tashqi qurilmalar quyidagi uskunalardan iborat: Printer, skaner, modem,
strimer, grafik quruvchi va boshqgalar.

Printer.

Printerlar kompyuterda olingan natijalarni, dastur va berilganlarni bosmaga chigarish
uchun ishlatiladi. Printer yordamida matnlarni, grafiklarni, rasmlarni rangli va rangsiz
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ko‘rinishda bosmaga chigarish mumkin. Printerlar aso-san uch xil bo‘ladi: matritsali, ogimli va
lazerli.

Matritsali printerlar nugtalar yordamida bosmaga chiqgaradi. Shuning uchun ham ularni
nugta-matritsali printerlar deb ham atashadi. Bunday printerlar nisbatan sekin ishlaydi, chop
gilish sifati uncha yaxshi emas va chop qilish tezligi ham katta emas. Ular keng (A3) va oddiy
(A4) chop etish formatiga ega. 24, 48 ignali (nugta-li) printerlar mavjud bo‘lib, albatta ignalar
soni ko‘pligi yaxshi ekanligi tushunarli-dir.

Ogimli printerlar. Bunday printerlar maxsus (rangli va rangsiz) siyohlarni purkash yo‘li
bilan ishlagani uchun ular ogimli deb ataladi. Bu printerlarning turli ranglarda chop gilish sifati
tinig va ravshan bo‘lib, ularning-kamchiligi siyohining tez tamom bo‘lib qolishi va uning
nozikligidir. Bu printerlar matnlarni nisbatan tez, grafik tasvirlarni esa sekinroq chop etadi.

Lazer printerlar. Lazer printerlar ham sifati, ham tezligi jihatidan eng yax-shi printer
hisoblanadi. Ular rangli va rangsiz bo‘ladi.

Bunday printerlarning andozasi sifatida HEWLETTPACKARD (HP) firmasi
chigaradigan HP LaserJet rusumli printerlar gabul gilingan. Lazer printerlarda chop etish juda
qulay bo‘lib, u tez (minutiga 8-15 hatto 40 varaggacha) chop etishi mumkin. Ammo tabiiyki,
bunday printerlarning narxlari nisbatan balandrogdir. Uning bir kamchiligi — unda ishlatiladigan
toner rang va Kortrijning tez almashtirib turilishidadir. Uning bir toneri taxminan 1500-2500
varagqa yetadi. Albatta bu ragam tejab ishlatishga bog’liq albatta. Shuning uchun lazer printerda
chiqgarilgan nusxani kseroks orqgali ko‘paytirish magsadga muvofiqdir.
3.Skaner
Skaner-matn, grafika, tasvirlarni kompyuterga kiritishni avtomatlashtirish uchun xizmat giluvchi
qurilma. U hozir asosan ko‘rinishda chiqgarilyapti. Uning andozasi sifatida HP (Hewlett Packard)
firmasi ishlab chigaradigan HP Scanjet rusumli skanerlar gabul gilingan.

Uning asosiy tavsifi ma’lumotlarini aniq, tiniq, lozim bo‘lgan rangda (hususan gora
rangli) ko‘rinishda chiqgarish qobiliyatidir. Ushbu tasvirlash qobiliyati gorizontal va vertical
chiziglardagi nugtalar (piksellar) soni orgali belgilanadi.

Odatda, bu xarakteristika misol uchun 300x600, 600x1200 ko‘rinishda bo‘ladi. Bu degani
gorizontal chiziglar boyicha nugtalar soni 300(600), vertical boyicha piksellar soni 600(1200)ta
ekanligini bildiradi.

Rasm1.9.
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Nugtalar soni gancha ko‘p bo‘lsa ma’lumotlar aniqroq tasvirga ega bo‘ladi. Tabiiyki,
skanerni HP dan boshga firmalar ham ko‘plab ishlab chigaradi. Lekin ular Hp Scanjet
andozasiga mos kelishi kerak. Hozirda bunday skanerlar Janubiy-shargiy osiyo mamlakatlarida
ko‘plab chigarilmoqda. Shuni aytish lozimki, dastur vositalari yordamida skanerning tasvirlash
gobiliyati ancha kuchaytirilashi mumkin. Skanerlarni ishlatish jarayonida aynigsa matnlar bilan
ish ko‘rilganda u yoki bu milliy til drayverlarini aniq aks ettiruvchi dasturlardan (masalan Fine
reader) foydalanish zarur.

Skanerni kompyuterga ulash uchun turli usullardan foydalaniladi. Ba’zi skanerlar maxsus

kontrollerga (kengaytiruvchi plata) ega bo‘lib ular u orgali ulanadi. Bunda plata
kompyuterningasosiy psatasiga ona platasi maxsus joyga va o‘sha plata orgali o‘rnatiladi.
Ba’zi skanerlar parallel portga to‘g’ridan-to‘g’ri ulanadi. Hozirda asosan SCSI-3 interfeysi orqgali
ulanadi. Bun andoza kompyuterning ko‘plab tashqi qurilmalarni, shu jumladan skanerni ulash
imkoniyatini beradi. Turli kompyuterlar uchun dastur birligini ta’minlash magsadida TWAIN
gaydnoma ishlatiladi.

Demak, agar WINDOWSda shu gaydnoma o‘rnatilgan bo‘lsa, u skanerlar bilan bemalol
ishlay oladi. Odatda skaner sotib olinayotganda uni gaysi Amaliyot tizimiga mo‘ljallanganligini
bilish lozim. Shu bilan birga hozirda chigarilayotgan “skanerlarning aksariyati WINDOWSga
mos skanerlardir. WINDOWS 98 dan boshlab esa amaliyot tizimlari TWAIN gaydnomasini
yaxshi taniydigan bo‘ladi. Shuning uchun ham bu amaliyot tizimlarda skanerlar bilan bevosita
ishlash imkoniyati mavjud.

Skaner dastur boshgaruvida ishlaydi. Matnlarni yaxshi tanish uchun maxsus obrazlarni tanuvchi
dastur vositalaridan foydalaniladi. Bunday dasturlar hatto qo‘lyozmani ham tanish qobiliyatiga
ega. Shunday dasturlar Fine Reader va Cunei Form nomlari bilan ataladi. Bular Rossiyada ishlab
chigilgan bo‘lib, ular hagida to‘la ma’lumotni

Http://lwww.belsoft.ru

manzil boyicha olish mumkin.

SANOQ SISTEMALARI

Barcha mavjud tillar kabi sonlar tili ham mavjud bo‘lib, u ham oz alifbosiga ega.
Mazkur alifbo hozir jahonda go‘llanilayotgan 0 dan 9 gacha bo‘lgan o‘nta arab ragamlaridir,
ya’ni: 0,1,2,3,4,5,6,7,8,9. Bu tilda o‘nta belgi (ragam) bo‘lganligi uchun ham, bu til o‘nlik sanoq
sistemasi deb ataladi.

Bizning kundalik hayotimizda go‘llanilayotgan o‘nlik sanoq sistemasi hozirgidek yuqori
ko‘rsatkichni tez egallamagan. Turli davrlarda turli xalglar bir-biridan keskin farglanuvchan
sanog sistemalaridan foydalanganlar.

Masalan, 12 lik sanoq sistemasi juda keng go‘llanilgan. Uning kelib chigishida albatta
tabiiy hisoblash vositasi - go‘limizning ahamiyati katta. Bosh barmog‘imizdan farqli qolgan
to‘rttala barmog‘imizning har biri 3 tadan, ya’ni hammasi bo‘lib 12 ta bo‘g‘indan iboratdir.
Mazkur sanoq sistema izlari hanuzgacha saglanib golgan. Masalan, inglizlarda
uzunlikni o‘lchash birligi:

1 fut = 12 dyum=30 sm,
pul birligi
1 shilling = 12 pens.

Qadimgi Bobilda ancha murakkab bo‘lgan sanoq sistemasi — 60lik sanoq sistemasi
go‘llanilgan. Bu sanoq sistemasining qoldiglari hozir ham bor. Masalan:
1 soat = 60 minut
1 minut = 60 sekund

XVI — XVII asrlargacha Amerika qit’asining katta qismini egallagan atstek va
mayyalarda 20 lik sanoq sistemasi go‘llanilgan. Bunday misollarni koplab keltirish mumkin.

Biz asosan o‘nlik sanoq sistemasidan foydalanamiz. Lekin, o‘nlik sanoq sistemasidan
kichik sanoq sistemalarida sonlarni belgilash uchun arab ragami belgilaridan foydalaniladi.
Masalan, beshlik sanoq sistemasida 0, 1, 2, 3, 4 ragamlari, yettilik sanoq sistemasida esa 0, 1, 2,
3,4, 5, 6 ragamlaridan foydalaniladi.
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Hisoblash texnikasida va dasturlashda asosi 2, 8 va 16 ga teng bo‘lgan sanoq sistemalari
go‘llaniladi.

O°n ikkilik, o‘n oltilik sanoq sistemalarida ganday belgilardan foydalaniladi?- degan savolga
javob aniq: ragamlardan keyin lotin alifbosidagi bosh harflardan foydalaniladi.

Shunday qilib, o‘n ikkilik sanoq sistemasida ragamlar 0, 1, 2, 3,4, 5, 6, 7, 8, 9, A, B kabi; o‘n
oltilik sanoq sistemasidaesa 0, 1, 2, 3,4, 5,6, 7, 8,9, A, B, C, D, E, F kabi yoziladi.

Kompyuterlarda boshga sanoq sistemalaridan quyidagi imkoniyatlari bilan farglanuvchi
ikkilik sanoq sistemasidan foydalaniladi:

e uni ishlashini tashkil etish uchun ikki turg“un holatli qurilmalar zarur ( tok bor — tok yo‘q,

magnitlangan yoki magnitlanmagan);

e axborotni ikki holat orqgali tasvirlash ishonchli va ta’sirlarga chidamli;

o ikkilikdagi arifmetika boshqalaridan sodda.

Ikkilik sanoqg sistemasining asosiy kamchiligi — sonlardagi xona(razryad)larning juda tez
ortib ketishidir. O‘nlik sanoq sistemasidan ikkilikka va teskari o‘tkazishlarni kompyuterning ozi
bajaradi. Lekin kompyuterning imkoniyatlaridan ogilona foydalanish uchun uning tilini
tushunish zarur bo‘ladi. Shular sababli sakkizlik va o‘n oltilik sanoq sistemalari ishlab chigilgan.
Bu sistemalardagi sonlar o°‘nlik sanoq sistemasi kabi oson o‘qiladi, lekin ikkilik sanoq
sistemasidagi sondan 3 (sakkizlikda) va 4 (o‘n oltilikda) marta kam razryad talab giladi, chunki
8=2%3val6=2%

Pozitsiyali va pozitsiyali bo‘Imagan sanoq sistemalari
Sanoq sistemasi bu — sonlarni o‘qgish va arifmetik amallarni bajarish uchun qulay ko‘rinishda
yozish usuli.

Qadimda hisob ishlarida ko‘proq barmoglardan foydalanilgan. Shu sababli narsalarni 5
yoki 10 tadan tagsimlashgan. Keyinchalik o‘nta o‘nlik maxsus nom — yuzlik, o‘nta yuzlik —
minglik nomini olgan va h.k. Yozuv qulay bo‘lishi uchun bu muhim sonlar maxsus belgilar bilan
ifodalana boshlagan. Agar hisoblashda 2 ta yuzlik, 7 ta o‘nlik, yana 4 ta birlik bo‘lsa, u holda
yuzlikning belgisini ikki marta, o‘nlik belgisini yetti marta, birlik belgisini to‘rt marta
takrorlashgan. Birlik, o‘nlik va yuzliklarning belgisi bir-biriga o‘xshash bo‘lmagan. Sonlarni
bunday yozganda belgilarni ixtiyoriy tartibda joylashtirish mumkin bo‘lgan, chunki yozilgan
sonning qiymati tartibga bog‘liq emas. Bunday Yyozuvda belgi holatining ahamiyati
bo‘Imaganidan, mos sanoq sistemasi nopozitsion sistema deb ataladi. Qadimgi misrliklar,
yunonlar va rimliklarning sanoq sistemasi nopozitsion edi. Nopozitsion sanoq sistemasi go‘shish
va ayirish amallari uchun ozgina yarasada, ko‘paytirish va bo‘lish uchun butunlay yarogsiz edi.
Ishni osonlashtirish magsadida hisob taxtalari — abaklar ishlatilar edi. Hozirgi zamon cho‘tlari
abakning o‘zgargan ko‘rinishidir.

Qadimgi bobilliklarning sanoq sistemasi dastlab nopozitsion edi, keyinchalik ular
belgilarni yozish tartibida ham informatsiya borligini sezishib, undan foydalanishga o‘rganishdi
va pozitsion sanoq sistemasiga o‘tishdi. Bunda biz hozir go‘llayotgan sistemadan (ragamning
o‘rni bir xonaga siljitilganda uning giymati 10 martaga o‘zgaradigan o‘nli sanoqg sistemadan)
fargli, bobilliklarda belgi bir xonaga siljitilganda sonning giymati 60 marta o‘zgarar edi (bunday
sanoq sistemasi oltmishli sistema deb ataladi). Uzoq vaqtgacha Bobilning sanoq sistemasida nol
belgisi, ya’ni bo‘sh qolgan xonaning belgisi yo‘q edi. Odatda, sonlarning tartibi ma’lum
bo‘lganidan bu noqulay emas edi. Ammo keng ko‘lamli matematik va astronomik jadvallar
tuzish boshlanganda, ana shunday belgiga ehtiyoj tug‘ildi. Bu belgi keyinchalik mixxat
yozuvlarda va eramizning boshida Iskandariyada tuzilgan jadvallarda uchraydi. 1X asrda nol
uchun maxsus belgi paydo boldi. O‘nli sanoq sistemasida sonlar ustida amallar bajarish goidasi
ishlab chiqgildi. Muhammad ibn Muso al-Xorazmiy tomonidan yozilgan “Hind hisobi” nomli
risola tufayli o‘nli sanoq sistemasi Yevropaga, keyin esa butun dunyoga targaldi.

Sanoq sistemasining asosi uchun na fagat 10 va 60 ni, balki birdan katta ihtiyoriy p natural
sonni olish mumkin.

Sanoq sistemalarini tashkil etilishi deyarli bir xil. Biror p soni — sanoq sistemasi asosi
sifatida gabul gilinib, ixtiyoriy N soni quyidagi ko‘rinishda ifodalanadi:
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N=anp"+an1p"+..+arpt+ap’+aript+..+amp™

Ko‘phad ko‘rinishida ifodalangan shu sonni

(@ @n-1...a188a1 ...am)p

kabi yozish ham mumkin (n va m — sonning butun va kasr gismi honalari (razryadlari) soni).
Sonning bu kabi ifodalanishida har bir ragam giymati o‘z o‘rniga garab turli xil bo‘ladi.

Masalan, o‘nlik sanoq sistemasida 98327 sonida 7 — ragami birlikni, 2 — o‘nlikni, 3 — yuzlikni, 8

— minglikni, 9 — o‘n minglikni ifodalaydi (bu hol fagat o‘nlik sanoq sistemasida):

98327 =9 (111 10* + 811(110% + 301 (1(110% + 20001110 + 70001 (110°

Biror boshga p — asosli sanoq sistemasida ao, ai, a> ... ragamlar ao, aip, azp> ... giymatlarni

bildiradi.

Bunday ko‘rinishda tuzilgan sanoq sistemalari pozitsiyali sanoq sistemalari deyiladi.
Ma’lumki, sanoq sistemasidagi ragamlar tartiblangan bo‘ladi. Ragamni surish deganda uni sonlar
alifbosida o°zidan keyin kelgan ragamga almashtirsh tushuniladi. Masalan, 1ni surishda 2ga, 2ni
surishda 3ga, va hokazo, almashtiriladi. Eng katta ragamni surih (masalan, o‘nlik sanoq
sistemasidagi 9ni) deganda Oga almashtirish tushuniladi. Ikkilik sanoq sistemasida Oni surishda
1ga, 1ni surishda Oga almashtiriladi.

Pozitsiyali sanoq sistemasida butun sonlarni quyidagi qonuniyat asosida hosil
gilinadi: keyingi son oldingi sonning o°‘ngdagi oxirgi ragamini surish orgali hosil gilinadi; agar
surishda biror ragam Oga aylansa, u holda bu ragamdan chapda turgan ragam suriladi.

Shu gonuniyatdan foydalanib, birinchi 10 ta butun sonni hosil gilamiz:

e |Kkkilik sanoq sistemasida : 0, 1, 10, 11, 100, 101, 110, 111, 1000, 1001,

e Uchlik sanoq sistemasida : 0, 1, 2, 10, 11, 12, 20, 21, 22, 100;

e Beshlik sanoq sistemasida : 0, 1, 2, 3, 4, 10, 11, 12, 13, 14;

e Sakkizlik sanoqg sistemasida : 0, 1, 2, 3, 4, 5, 6, 7, 10, 11.
Pozitsion sanoq sistemasi o‘zining qulayligi bilan hayotda keng go‘llanilmoqda.
Boshga usulda tuziladigan sanoq sistemalari ham mavjud. Ular pozitsiyaga bog‘liq bo‘lmagan
sanoq sistemalari deyiladi. Masalan rim ragamlari. Mazkur sistemada maxsus belgilar to‘plami
Kiritilgan bo‘lib, ixtiyoriy son shu belgilar ketma-ketligidan iborat bo‘ladi.
Rim sanoq sistemasida

Bir (1) | belgi bilan;
Besh(5) V belgi bilan;
O°n (10) X belgi bilan;
Ellik (50) L belgi bilan;
Yuz (100) C belgi bilan;
Besh yuz (500) D belgi bilan;
Ming (1000) M bilan belgilanadi.

Bu belgilar va ularning kombinatsiyasi yordamida turli sonlarni hosil gilinadi. Masalan,
1dan 3 gacha- I, I, 11l kabi, to‘rt (4) — IV, 5V tarzida ifodalanadi. Bu yerda 4 sonini yozish
uchun 5 sonidan 1 sonini ayirib yoziladi, ya’ni I belgi V dan oldinga qo‘yilsa ayirish ma’nosini,
agar keyinga go‘yilsa go‘shishni anglatadi. Umumiy holda: 6 — VI, 7 —VII, 400 - CD, 600 —
DC ko‘rinishda ifodalanadi.

Rim sanoq sistemasida yozilgan sonlarni o‘nlik sanog sistemasiga quyidagicha o‘tkazish
mumKkin:

VI>V2l->5+1=6
IV—>(1>V)? >5-1=4
XIX = X + (1 2 X)? — 10 + (10-1) =19
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XCIX — (X = C)? + (1 > X)? — (100-10) + (10-1) =99
MCMLXIII = M+(C > M)?+L+X+1+1+1—1000+(1000-100)+50+1+1+1 =1963.

Demak, bu sistemada har bir belgining ma’nosi va qiymati uning turgan pozitsiyasiga bog‘liq
emas. Shuning uchun rim ragamlarini hayotda keng go‘llash imkoniyati bo‘lmagan. Ammo
ularni kitoblar bobini go‘yishda, soatlarni yozuvida va boshgalarda go‘llab turamiz.
Misol. Qaysi sanog sistemasida 21+24 = 100 bo‘ladi?
Yechish: x — gidirilayotgan sanoq sistemasini asosi bo‘lsin. U holda 100x=1-x?+0-x* +
0-%%, 21 =2-x1 + 1-X%,  245,=2-x* +4-x° bo‘ladi. Demak, x? = 2x + 2x + 5 yoki x? - 4x -
5 =0 bo‘ladi. Bu tenglamaning musbat yechimi x=5 bo‘ladi. Demak, sonlar beshlik
sanoq sistemasida berilgan ekan.

2 - LABORATORIYA ISHI
MA’LUMOTLAR BAZASINI ACCESS 2010DA YARATISH.
ACCESS2010DA JADVALLAR YARATISH OPERATORLARI

Magsad:Ma’lumotlar bazasini kompyuterda Accessda
yaratish. Berilgan mavzu boyicha ma’lumotlar bazasini kompyuterda loyihalashni o‘rganish.

Topshiriglar:

1. Ma’lumotlar bazasini kompyuterda loyihalash asoslari o‘rganing.

2. Berilgan mavzu boyicha ma’lumotlar bazasini Accessda loyihalang.

3. Accessda berilgan topshiriq varianti boyicha loyiha tuzing va uni kompyuterga kiriting.
4. Ish bo‘yicha hisobot tayyorlang.

Nazariy gism:

Access Ma’lumotlar bazasini boshqgarish tizimi interfeysi.
MS Access dasturini ishga tushirish uchun:
1. Ilyck / IIporpammel / Microsoft Office / Microsoft Access
2. Ilyck / loxymentsl / MS Accessga doir biror xujjatni ochib unda o‘zimizga yangi baza

yaratamiz
3. Windows ishchi stolidagi Microsoft Access ilova dasturi piktogrammasini tanlaymiz va
h.
MS Access dasturi darchasi quyidagi ko rinishda ochiladi (10.4.1- rasm) :
m ThasHas CosgaHue BHewHuWe gaHHbie PaboTa ¢ 6a3amMu AaHHbIX
BAocrynHbie wWabnoHbl
& Nomoii
[ OTkpuiTb
| €)
=) | ) >
| o o W @
LB—] Abayxaguposa TAIW 2ry.. Hosas 6a3a gaHHbix Mycras ee6-6asa MocnegHue O6pasupi wabnoHos Mow wabnobl
@) ttt.accdn AaHHBIX LwabnoHsl
@_] ttt.accdb LLla6noHet Office.com Mowck wabnoHos Ha caiire Office.co 25
@_] Database3.accdb

Mocnearne AxTueb! KowrakTsl Bonpocsi n 33aaum Hexommepueckue MpoexTsl

Co3gate
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Rasm2.1.

Dastur ishini yakunlash uchun daiii menyusidagi Berxoa buyrug‘ini yoki darchaning o‘ng-

yugori burchagidagi 3akpsIT tugmasiga bosamiz.
Foydalanuvchining Access Ma’lumotlar ombori bilan ishlash MBBT darchasida (2- rasm)

amalga oshiriladi.

AlRAE S Patiora c rabnmuanm | Databased : 6asa aannin (Access 2007 - 2010) - Microsoft Access

m TnaeHas CozgaHue BHewHne gaHHble PaboTa € Ba3aMK JaHHBEIX Mona Taénuua
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Tabauybl 3 * (Ne)
j TaBauual
A Pabora c rabnuuann | Databased : 6aza ganmbix (Access 2007 - 2010) - Microsoft Access
[nasHan CozaaHne EHeWHWE JaHHEI2 PafoTa ¢ 6azamu JaHHEX KoHcTpykTOp
E : 23 BTaBuTL CTpOKN féﬂ = :5_ ‘E‘Kﬂ n:‘ﬁ
. = =R YganuTh cTpoku ‘:—I - = a ==
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- 0 y ‘:..1 V3MEHTs NOACTAHOBKY | ¢aoiicTe ABHHEI ™ WM YA3NWTE M3KPOL | A3HHEX  DEBEKTOE
PEXUME Cepenc MokazaTs WAK CkpeiTe.  COBBITWA NOAEN, 33NMCER 1 TABAML Ceazn
Bce ofLekTsl Access ) « ||=3 Taénuual | I Ta6nuua2 |
Mouck.. §el Hma nona TWN gaHHbIX OnucaHne
Tabnmuw %
j Taéanual
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AR Abdukadirova_Dinara : 6asa ganHen (Access 2007 - 2010) - Microsoft Access
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Rasm2.6.
|Paoracrabmmgaman| |

m FnagHan Co3zgaHwne EHEWHWE AaHHEIE PaBoTa ¢ 6a3aMK JaHHBIX KoHcTpykTOp

ﬁ 1[? -“. lg/ 2+ BCTaBNTE CTpOKK gl == E= E.Ka‘ﬂ ‘f“j

= YaanuTe cTPOKK ==

0

Pexcum | |Knwuesoe|MNocrpontens MNposepka o Crpanvua MHaekcs po Cxema 3aBMCMMOCTH
- none YCNOEMHA ‘:gm'“e"'“"'b MOACTAHOBKY | cEoiicTE WK A3HHBIY  OBBEKTOE
AN MBI CepeMc MokasaTe MAK CEPBITE CoBLITMA Nonel, 3anucei 1 Tabamwy CBA3K
Tabanuel = «
j Switchboard Items
j ABTOMOBENAN j AstomoBunn
= Bogurenn Wma nona TN AaHHbIX OnucaHue
. TeHcToBbIH Homep TexMacnopTa
E koaw mogeneii "
Homep¥nooct TeKCToBbIH Homep yaocToBepeHWA BOAUTENA
EH koaw usetos HooMapku YucnoBom Mapka asTomobuna
B HapyweHuna Mogeno TeHcToBbIA
FH owwéku scrasku FoaBbinycka ‘-Iucnoaouu
HKoglseta TeKCToBbIA LiseT asTO
B nporokons "
PerHomep TeKCTOBbIH Homep aeTomobuna
B ¥A0CToBEpEHNA

CEOACTEa NONA

OBwwme MNoacTaHoEKa

Pasmep nona 50
Dopmart nona

Macka BEDAA

Mognuce

IHAYEHWME NO YMONYAHW D
YenoBWe Ha 3HaYEHNE
CooBweHue 06 ownbke
QGAsaTENbHOE None Ada
TycTele CTPOKW Het

Rasm2.7.
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5 AstomoBuan

HomepTex ~ HomepYgoc - RogMapkn | Mogenb - [0 Bbinyck: » Liget + | PerHomep -  LeakHume dna dobaeneHus -
B2 6 36 AA 569235 cnapk 3 nosuuma 100 2010 YepHbii Y70144TY
B3453567738 05BC 235009 cnapk 2 nosvuua 101 2010 KpacHbii RO1660UA
C12356601 08 BB 235242 HewcwA lnosvuma 102 2014 CepeBpucteii  TBO33SRE
012312323 02 BC 235006 nupasKoBo3 208 2010 ABaHTHOpHH DO1717RT
056556545 01BC 235005 mycopoBos3 809 2011 Bpwu3 D20171UA
D56556621 03 BC 235007 mazpal 810 2012 flasypHo-cuHKiA D20172UA
056556622 54 0K 242526 maspab 811 2013 Temuo-bexesan D20173UA
F65364772 78 A3728231 manuby 1nosmuma 103 2011 CuHWiA K01456UA
K23524141 A4 dd 659873 3nmHa 725 2010 Kopcuka A0154BUA
K23524142 17 BB 235251  xyHpau 726 2011 ®en A01545UA
K23524143 13 BB 235252 apnadgo 1 nodwuma 727 2012 Onan A01650UA
K23624244 19 BB 235253 apnango 2 nosvuma 728 2013 QueaH AQ1751UA
K23624245 98 AA 378912 apnadgo 3 nojvuma 801 2014 Myned-pys BO1707UA
K32123555 06 BC 235010 3nuKa 2 no3numa 200 2014 HenTwi Ue0535Y0
K32123556 07BC 235011 pmedTpa 2 no3uuMa 201 2012 HemuyRHbIA P20456PP
K32123557 78 A 215422 wkanTwea 3 nosuumAa 202 2012 BUWHEBbIH T01444UA
K32123558 03 BB 235237 wanTwea 1 noamuma 203 2014 DHONETOBLIA Z25666RT
K32123559 78 BA 627321 matn3 3 no3numa 302 2009 Mokrpbiid achans QO1788UA
K32123560 04 BB 235238 matu3 2 mo3muma 303 2013 TemHo-3eneHblid Q50567UA
K32123561 36 KE546785 awendtpa 3 nosuuma 304 2014 TeMHO-CMHMA  T60456H)
K32123562 08 BC 235012 wobaneT 2 nosuuma 305 2010 Po3cewli T35776WQ
K32123563 7JEEEG53216 wkobaneT 1nosmuma 306 2010 Benwii T20776ER
K32123564 09 BC 235013  kobaneT 3 noswumua | 307 2009 KpemoBbii ¥014561U
Januce: M 1us50 F MK % HeT dunetpa | Mowek
Rasm2.8.

2-2 - LABORATORIYA ISHI
ACCESSDA SQL TILIDA SO‘ROV YARATISH.
Magsad: Ma’lumotlar bazasi Accessda SQL tilida so‘rovnoma yaratish. Berilgan mavzu
boyicha Accessda konstruktor rejimi orgali so‘rovnomalarni SQL tilidagi boyruglarga utish va
so‘rovnomani natijasini ekranga chiqarish.

Topshiriglar:

1. Ma’lumotlar bazasida so‘rovnomalarni tashkil gilishni o‘rganish.

2. Berilgan mavzu boyicha Accessda SQL tilida so‘rovnomalar yarating.

3. Accessda berilgan topshirig Topshirigi boyicha so‘rovnoma tuzing va uni kompyuterga
Kiriting.

4. Ish bo‘yicha hisobot tayyorlang.

Misol 1. Macrep 3anpocoB ( So‘rovnoma ustasi) orgali oddiy so‘rov.malumot bazasidan,
jadvallardan foydalanib yarating
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Mepexog B KaTeropu
Hactpoika

v  Tun obkekTa
TaBnuupbl M CEAZAHHBIE NPELCTABNEHNA
aTta cozgaHunA
data nzmeHeHna
DUAETp No rpynnam
Tatnruk

»  Janpocel
Dopubl
OTUETRI
Makpocel

Bce oGeekTel Access

Hoebiid zanpoc M

MepekpecTHBIA 3anpoc
MoOBTOPAKIWWECA 3AMMCH
3anmuon Bes NoaHMHEHHBX

CozgaHWe 3anpoca Ha Beibopiy 13
OnNpeaEneHHEX Nonef.

[ OK ] [ OTMeHa ]

—
Rasm 2.9.

Ipocroii 3anpoc ( oddiy so‘rovnomani) bo‘limini tanlab, Ok tugmani bosib, so‘ng Boauresn
jadvalni belgilab uni ichidan ikkita maydoni belgilaymiz.

20



J CozgaHwe NpocTeix 3aNpocos

BrifepyTe NoNA ANA 3anpoca.

AonycKaeToA BeIDop HECKONBKKMX TA0MALL MMM 38NpoCoE.

Tabmiues 1 3anpocs!

Tafnuua: BoauTen =
JocTyNHEIE NonA: BribpaHHEIE nonA;
Homep¥ aoct Dammnua

Mma

OTuecTED ==

HNeHePomxa

<

E3

s ] [

Rasm 2.10.

Jauee tugmani bosib, so‘rovnomani nomini Kiritamiz
CozaaHwe NpocThix 3aNpocoE

3anaiTe UMA 3anpoca;

BoawWTenn 3anpoc

¥Ka33Hel BCE CEEAEHHA, HeoDX0OMMEIE ANA COSAEHWMA Ianpoca C
NOMOLWbBbHD MACTEPA.

JansHewe QencTEMA;

i@ DTKPEITh 33NPoC ANA MPOCMOTRE ASHHEIX,

7 ISMEHWTE MAKET 3aMpoca.

o) [ <re
R ———————————

Rasm2.11.

OrkpsoIT bo‘yrug‘ini belgilab olamiz va I'otoBo ni bosamiz. Natijada talan gilingan so‘rov
ochiladi.
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EH Boawrenn 3anpoc

Damunma - Anpec
Honpowes laHK Araamos 34
Irambepoves Myrumn 0,22 ke.45
Hcynoe HaHwn 60
Hopurynos NMytdwm  0.34 ke.90
Bosopoe Ypuuzap 0.56 ke56
Jprawes bobyp 4.6 KB.33
MaaoRHMEIoR HMnak Wynm o.10 ve.5
Mamalwapunosa LoTa Pyctagenn AO.1 KB.S
JOHMpOB HynaHzap keaptan C 0.6 Ke. 2
AbcoaToe HyHyckaa 0.60o Ke.9
Kapwumoe HyHnow o .24 ke. 67
ATaxaHoB AxadrapadHckaa 0.3 ke.7
HeHxaes Anroputm ke 30 0 45 Kke. 70
Axman#oHoB axpwucrtadckaa A.2 KB.56
Anwvesa Hagpllwesa 0.34 KB.S
Hymaes EywBera 045 wke.45
Hogowpos Kapacapai g. 34 KB.56
Hypaes BogHue  0.23 wB.60
HomKunos CarBaH 4.5 KB.b

Rasm2.12.

3anpocsl = «
@ avg
@ Between

between2

insert

or

SELECT

SELECT 3

SELECT_TOP

‘BoguTenn’ 623 NogYMHEHHEI..,

BogwTenn 3anpoc

- OTepuITE
MATEMATH Eﬁ ZTkp

KoHcTpykTO
METEMATH % = Ll L

»
METEMATH 3kcnopt
:,1 CEOp M DBHOBAEHWE AGHHEIX MO 3NEKTPOHHOM NoYTe
MOgens
damuana E:ﬂ MeperMeHOEaTE
CEpHITE E 3TOW rpynne
pamunna -
YaanuTe
LEETa
AV AsTomoE & Bupesare
T
53 Konuposate
¥ Wamenen

Rasm2.13.
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PaboTa c 3anpocamu

manﬂ [nasHas Co3gaHue EHewHWe gaHHbie PaGoTa © Ba3amK JaHHbX KoHcTpykTOop
@ dil.' ﬂ ﬁ x' (D) OBBEAUHEHI
b '0 K cepeepy
3e>o<MM EunonHWTe  |BuiBopka ComaHme AoBaeneHe OBHOENEHWE MepekpecTHBIA ¥aaneHue
TABAMLE o, Ynpasnenue
Tun zanpoca
Ej Pexum Tabnmub
&
o=
JJ CeoaHan Tabnuua

ﬂ Bogurenn 3anpoc

ﬁi CsoaHan Avarpamma Boguren
x

SQL Pexum SQL ? Homep¥gocr
Pamuana
Hma

M Koncrpykrop OT4ecTED

HeHePoxg
Aapec

SECECT_TOUF

‘BoguTenn' Be3 NogH4MHEHHD...
Bogutenw 3anpoc
MaTEMaTHE_amanl
MaTEMATHE_aman2

MAaTEMATHE_aman3

G G Gh G G Gh G G G §

A0m
I ————————————"r
MOJent
Gammas Mone: [=] Aapec
ima Tabanuel: | Bogutenn BoauTean
famuamna 'like’ CopTUPOEKE:
BLIEDA HA 3KPaH:
LgeTa Yenoewe oTBopa:
;_«'? AETOMOGWNE - BAGENEL NEep.., nnn
¥ WsmeHenue Homepa BoguTEN. .,

Rasm2.14.

ﬁ Bogurenn Janpoc

SELECT Bogureandammnna, Bogutenn. Aapec
FROM BoguTtenu;

Rasm2.15.

Misol 2. KonctpykTop 3anpocoB matematik _amall so‘rovni koasl moaesneii jadvalidan
foydalanib yarating

t gaHHEIE PaBoTa c Bazamu gaHHbX

E@ @ - E j El\dacrep bopm _:I:-

Macrep KoHcrpyeTop | Popma KonoTpykTop Mycras OTyeT Kol
t~ | zanpocoe  3anpocoE popm Gopma EIFJ-D}'FVIE dopmebl ~ 11
Janpocel DopMEBl
KoHCTpYKTOp 3anpocos

Co3gaHue HOBOMO MYCTOro 3anpoca B PeEXUMe KOHCTPYKTopa.

Ha 3kpaHe NoABWTCA AMaNoroEoe OKHO “JoBasneHWE TabaKLE",
NpegHasHa4YeHHoe N8 BEG0Pa TabnuL, M 3aNpoCos, KOTOpEIE cnegyeT
Ao0BaBEUTE B BAaHK 3anpoca.

e Jna nony4yeHWa JONOAHWTENbHBIX CBEAEHWA HaMMHTEe Knasuwy F1.

Rasm 2.16.
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Kounctpykrop rejimida go‘rinish quyidagicha

baza ganHex "THWBAT" PafoTta ¢ 3anpocamm _

Ban [nasHan CosgaHwe BHEWHWE gaHHbIE PabBoTa c Basammn JaHHBIX KoHcrpykTop
@ ' @ E’ *' /' % x' D O6beguHeHne % Z=Bo
- . ey = . by 0 K cepsepy =" ¥ni
PexuM BrnonaHwTe | |BeiBopka|CosgaHwe JoGasneHue O6HOBNEHWE TMepekpecTHEIA YaaneHue OToBpasuTe =,
v TaBnuLEl 7, ¥npasneHue Tabamuy w0
PesyneTatel Tun 3anpoca
3anpockl ® «
B avg
EE Between T matemarik_amanl
@ betweenl
Koael mogeneii
@ insert .
B or % KogMapka
@ Mapka
3 SELECT LEHaaETD
F SELECT3
EE SELECT_TOP
@ ‘Bogutenn’ 6e3 Nog4UHEHHSI...
@ Bogwutenw Janpoc 4
E METEMETHK_EME.ﬂl Mone: m El MEDKE LEHaaETo
@ MaTemaTuk_aman? Mma TaBanus: | Koael Mogenei Kogel mogeneii Kogsl Mogenei
CopTHpoBKa:
@ MaTeMaTHE_aman3 BLIEOA Ha 3KpaH:
B mopens SR BT >"10000000+5/2"
wiam:
[ & [ -

Rasm 2.17.

CoxpaneHune @lﬂ

MmMAa sanpoca:

MaTEMETHK_aman] |

3anpocsl = «
B avg

@ Eetween

FE between2

E3 insert

B or

3 SELECT

F  SELECT 3

F3d SELECT_TOP

E3 'BoawTenn' Be3 NoOgYWHEHHbL..,
34 BogwTtenw 3anpoc

3 matematik_amanl

o F EISTaRIaTIHY =kean’d

Rasm2.18.
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SQL rejlmldabo yruglar yozilishi quyldaglcha

Caso parve "TVGIUT Pasora Coampocaen |

m [nagHan CozgaHune EHeWHWe gaHHbIE PaboTa ¢ 6azaMK JaHHBIX KoHcTpyeTOp

j |! @ il! 'ﬂi! /! ﬁ ){! (E'.:':)OEBE,H,HHEHHE

@ K cepeepy
exw-.1|Bh|noﬂHwa BroiGopka|CozgaHne JoGagneHue O6HOENeHWE MepeKpecTHRIA YaaneHue
TaBAWLE ﬁl"HpEBﬂEHME

- Tun zanpoca
q Pextvm Tabnui

a—
JJ CeogHan Tabnuua

'fﬂ METEMATH n:_amanl

ﬁh CeoaHan guarpamma

SQL | Pexum S0L

= maremarie_amanl

SELECT [Kogel mogenen].KogMapka, [Koge mogenein].Mapka, [Kogel mogenei]. ueHaasTo
FROM [Kogel mogeneid]
WHERE ([[[Kogwl mMogenei].ueHaasTa)= "10000000%5,/27);

Rasm2.19.

Va oxirida so‘rovnomani natijasi

=5 maremarii_amanl

KooMaprka ~ Mapra *  UEBHAaaeTo -
Chnapk 3 No3HMuKMA 24000000
2/ cnapk 2 No3MumMA 20000000
3 HekcHA 1 nosuumMAa 25000000
4 manmby 1 no3numMa 40000000
2/ 3NKHa 2 NO3MLKMA 50000000

6 oweHTpa 2 NO3MUMA 60000000
7 wantuvea 3 No3nuMA F0000000
8 kantvea 1 nosnuMA 65000000
9 maTtK3 3 NoO3KLMA 15000000
10 maTtK3 2 No3KUMA 12000000
11 axeHTpa 3 No3WLKA 26000000
12 wobanbT 2 NO3ULMA 23000000
13 xoBanbT 1 nosUUMA 20000000
14 kobanbT 3 NO3ULUKMA 21000000

15 pamac 1 nosnuma 19000000

16 namac 2 NnosKuMa 19500000

17 namac 3 NnosnumMa 22000000

18 pamac 4 nosnuMa 23000000

19 HeKcHMA 1 No3ruMA 23000000
Rasmz2.20.
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3- LABORATORIYA ISHI.
ACCESS2010DA SHAKLLAR YARATISH. MS ACCESS2010DA HISOBOTLAR
YARATISH.
Ishdan maqgsad. Ma’lumotlarni kiritish uchun maydonlarga ega bo‘lgan electron blankani
shakllarni va xisoblarni yaratishning turli usullari bilan tanishish.

Topshiriglar:

1. 3 usul bilan shakl yaratish.

2. 3 usul bilan xisobot yaratish.

3. Ma’lumotlar bazasida xisobotni chop etishga tayorlash.

Nazariy gism

Shakl (Forma) — MBga yangi ma’lumotlar kiritadi, yoki joriy MBdagi ma’lumotlar ustida
foydalanuvchi uchun kulay bo‘lgan turli-tuman shakldagi formalar yaratadi. Demak, forma —
ekran ob’ekti bo‘lib, elektron blank tarzida ifodalanib, unda ma’lumotlar kiritiladigan maydon
mavjud va shu maydonlarga kerakli ma’lumotlar joylashtiriladi va jadval shu tarika xosil
Kilinadi.

Xisobot (Otchyot) - MBni tarkibidagi ma’lumotlardan keraklisini printerga chigaruvchi
gogozdagi asosiy xujjat.

1.Forma tuzilmasi.

Forma tuzilmasi 3 kismdan iborat:

-forma sarlavxasi,

-ma’lumotlar beriladigan joy,

-eslatmalar satri.

Boshkarish elementlari asosan ma’lumotlar beriladigan joyda ifodalangan buladi.
Boshkarish elementlari tagida tasvirning foni joylashib, u formaning ishchi maydonini
ifodalaydi. «Sichkoncha» ni surish bilan bu o‘lchamni o‘zgartiradi.

— @ Mactep dopm

DPopma Koncrpyktop [Mycras
dopm  BopMma %ﬂﬂl"mt‘ dopmbl ~

DopMel

Rasm3.1.

Misol 1. Shakllar ustasi yordamida.
Master form - tanlangan maydonlar asosida avtomatik ravishda formalar tuzish. Formalarni
tuzish uchun uni tashkil kiladigan usullardan biri  tanlab olingach, mulokot oynasining pastki
kismida forma tuziluvchi jadval yoki surov nomi kursatiladi. Ma’lumki, forma asosan boshkarish
elementlaridan iborat bulib, uning tashki kurinishi shu boshkarish elementlarini rejali
joylashtirishga boglik.

Master yordamida forma tashkil kilish esa 4 etapdan iborat:
a) formaga kiritish mumkin bulgan maydonlarni tanlash,

v) formaning tashki kurinishini tanlash,

s) formaning fon tasvirini tanlash,

d) forma nomini berish.

26



CosaaHwe dopm

TabnWukl M 33Npockl

Tabmuua: AsToMoRMIM

LocTyNHBIE NonsA:

Homep¥pocT
KoaMapku
KoalleeTa

FerHomep

BoibepuTe nona ana dopel.

AonyckaeToa eeibop Heckonskky TaBAKL MK 3anpocoE.

E2

BrifpaHHbIE Nona;

HomepTexlMacn
Moaens
MoaBeInycka

[<]

M
M

s [

Rasm3.2.

CozaaHue gopm

BriGEpMTE BHEWHWA B1A hopMEl:

® NEHTOYHBIA
() TabnuuHE

(7 BLIDOBHEHHGIIA

OTMeHa ” < Hazaa " Janee = ” loToso

Rasm3.3.
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Cozaanue gopm

3ananTe MMA QopMel;

|AETnMnEMnM |

¥Ka3aHbI BCE (BEAEHWA, HEOOX0AMMEIE ANA COSAEHMA I:IJOPHI:I c
NoMOLWBED MaCTepa.

NaneHeAWME AEACTEMA;

(@ OTKPLITE opMy ANA NPOCMOTPE M BE0AE AaHHbIX,

(7 MIZMEHWTE MEKET dopMsl,

omee ) [ |

Rasma3.4.
5] Astomotinam [ T C1
ABTOMOBUNU

M

HomepTexMNacn K32123454

Monenb ?{]ﬂ

lop ebINyCKA 20010
Januce: 4 A4 S0z 50 M M {% Het dunetpa | Mowck

Rasm3.5.

% OTepHITE

Pexcim maketa

M EoHCTpyETOR
Rasma3.6.
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5] AstomoBiunn = [EBEOEE

I - R - R e O I R T R I I - N - T I IS | IS - IS - R I TR

# 3aronoBok GopMel

- lIABTOMIOBUWAM

& JBNACTE AaHHBIX

1' !—|c.~me:|Ta}<‘Ia|:'| ! HomepTexlNacn i
- Mpoens | Mogens
2 — 1 l ] l l l
- | oln BoINYCKA | rD,EI,EbII'I‘y’CF‘ ‘ ‘ ‘ ‘
|
# MpuMedaHune dopMel
1
2
; g
1 1] 4
Rasma3.7.
Mycras _
dopma ¢
. DopmMel . .
Misol 2. orqali yaratish.

LOWCoOK Nonen

HeT noneii, 40cTyNHLN 408 406aENEHM!
5] Form1 o BOER NpEeACTAENEHMNE,
»

=
| Moxkasats Bce Tabnaus

Rasm3.8.
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Cnwncok nonei J

< [MOKA3ETE TONBKD NONA B TEKYLLEM MCTOUHUK
L= 3anvcer

AocTynHele Noaa 6 gpyroi Taéamwe:

Cnucok nonen b

= [NoKazaTe ToNEKD NONA B TEKYIWEN HCTOUYHHKE
L= 3anMcel

JocTynHele Nong 6 gpyroi Taéanue:

Switchboard Items MzMeHUTE TaBANLY
AETOMOBWAKW HM3MeHWTE TABAMLY
BoguTrenn MEmeHUTE TAEANLY
Kogbl mogenen HM3MeHWTE TABAMLY
Kogel UEeTOB HM3MeHWTE TABAMLY
HapyweHwua HM3MeHWTE TABAMLY
CHUMB KW BCTABKN MzmeHnTE TaBamMLy
MpoTokone MEmeHUTE TAEANLY
YaocToEEpeHKWA HM3MeHWTE TABAMLY

5] Form1 o E
=

{oamnnna: [ 0naowes

annce: M

=

Switchboard Items

AETOMOBKAK

= BoguTenn
Homep¥gocT
DAMKUANA
Mra
OT4YecTED
JdeHePoxg
Appec

[= Kogel moggenei
KoghMapka
Mapka
LeHaaeTo

Kogel UERTOE

HapyweHWa

CDWWEKKW BCTAEKK

MpoTokKonel

Y¥AOCTOERPEHKA

MzmeHWTe TabauLy
MzmeHWTe TabauLy
MzmeHWTe TabauLy

MzmeHWTE TaBAMLY

MzmeHWTE TaBAMLY
MzmeHWTE TabAMLY
MzmeHWTE TabAMLY
MzmeHWTE TabAMLY
MzmeHWTE TabAMLY

1uz50

L

% Het punetpa | Monck

Rasm3.9.
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LNWCOK NONEN ~

g MokasaTb TONLKO NONA B TEKYLLEN WCTOHHUKE

Forml

sanuceit

Mona, AOCTYNHBIE B JAHHOM NPEACTAENEHIM:

’

[=] ABTOMOBMAK W3meHnTE TaBauLy

®amunuA:  ABLyraappoBa
B [NataBeigat |12.03.2003

HomepTexMacn
Homep¥aocr
KogMapkw

Mogeno - |log Boinyck: -~ | PerHomep - Moaene

100 2010
*

logBrinycka
KoallseTa
PerHomep

JocTynHele NoAA & CEAZAHHOA TaBANLE:
Bogutenn zMeHWUTB TaBaKLY
Koasl mogenei W3meHnTe TaBauuy

JocrynHele Nons & 4pyrod Tabnuue:

Switchboard Items W3meHnTE TaBauLy

3anuce: M 1uz10 b MobE | OB Het panstpa | Mowck Koawl useToE WNsmeHnTb TaBAKMLY
HapyweHua zMeHWUTB TaBaKLY

3 Ml srrasen Maasauiers valnm

Rasm3.10.

CoxpaneHue Lu

COXPEHMTE M3MEHEHWMA CNEAYHOWMY 00EEKTOE?
orm: Form1

orm: AsTomobunn_DatasheetSubl

I Aa I[I—iETmLﬂElcex][ QTHMEHE ]

Rasm3.11.
CoxpaHeHue __1_' — | |

MMA hopMel;
|¢aMHnHﬂ—xaﬁ.u,uB'-M| |

o< | [ omea |

Rasm3.12.

L A U L | LR gL

DopMEl ® «
marka
AETOMOBUAK

aMHUINA-XaHZ0BYN

Rasm3.13.
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)

a Koncrpykrop [
fopm

Misol 3.

e ]

—5| famunna-xaigosun = =

4

Damunua: Abpoykaabipoea
JdataBeolgat 12.03.2003

Mopene -

*

Januce: M luzl FOH B i Het dwnbTpa

Januce: M 1uz10 L I { HeT dunbtpa | |Mowck

Mc |-

Rasm3.14.

« konstruktor yordamida shakllar yaratish.

5] Forml

RN

& O6NaCTE AAHHEX

S5

i

Rasm3.15.
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Cnwcok nonei

sanuceit

x

__:'( MokazaTe TOMLKO NONA B TEKYLLEM MCTOUHMKE

JOCTYNHEIE NONA B APYroii TaEANLE:

Switchboard Items
E AToMOBWAM
HomepTexMacn
Homep¥gocr
KoaMapkn
Mogene
roaBuinycka
Koalleeta
PerHomep
Bogutenn
Koaw mogeneit
Koawl LBeTOE
HapyweHna
CWHEKN BCTABKK
MpoTokons
¥aoCToBEPEHNA

HM3MeHWTs TaBAKLY
H3meHnTs TABAKLY

HM3MeHWTs TaBAKLY
H3meHnTs TABAKLY
HMzMeHUTE TaBAKLY
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== i ﬁ MacTep OTYETOE
OTyeT KoHcTpykTop TMycToi
OTYETOE OT4YeT

LI
L

2 Haknedkw

OTyeTwl

Rasm 3.23.

2 Xisobot tuzilmasi

Xuddi forma kabi xisobot xam boshgarish elementlariga ega gismlardan tashkil topgan,
ammo bunda kismlar ko‘p-u, boshqarish elementlari formanikidan kamrog. Xisobot tuzilmasi
asosan 5 kismdan iborat buladi :

xisobot sarlavxasi,
yukori kolontitul,

kuyi kolontitul,
xisobot eslatmasi.

ma’lumotlar joylashgan joy,

Odatda, xisobot tuzilmasi bilan tanishish uchun avtomatik ravishda
xisobot tashkil kilib uni «konstruktor» tartibida ochish kulay. Bunda xisobot sarlavxasi umumiy

sarlavxani chop etishni ta’minlaydi, yukori kolontitul kismlari esa sarlavxaga tegishli kichik-
kichik sarlavxachalarni ifodalaydi. Ma’lumotlar maydonida esa boshkaruv elementlari

joylashtirilib, ular asosan ma’lumotlar bazasi maydonlari mazmunini bildiradi. Kuyi kolontitul
kismi xuddi yukori kolontitul kabi boshkarish elementlariga ega.
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Xisobot ustasi yordamida.

CospaHue oTYETOE

Tabnuukl 1 3anpockl

abniua: BoguTenu

HocTynHele nona:

Homep¥pocT
DaAMUnKMa
Mma
OT4ecTBO
JersPoxg
Anpec

W
!I

=]

BbIEEDHTE nona ana oT4ETa,

JonyckaeTcoa Beibop HEeCKONBKMY TAOMKL MKW 3aNpocos,

BribpaHHLIE NonA;

QOTMeHE

Lanee = ” ToToBo

CosaaHue oTUSTOE

Rasm 3.24.

Tabnuukl M 33Npockl

Tabnuua: BoguTend

HDocTynHel2 Nona:

[=]

EbIEEDHTE nona ona oT4eTa.

AonyckaeToa Bebop HECKONLKMX TAOMKL UMK 33NPOCoE,

BribpaHHBIE Nona:

<

Homep¥aocoT Damunma
MMa JNenePoxn
OTHecTeD ERl A npec

OTMeHa

Ldanes = H ToToBD

O —

Rasm 3.25.
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CosnaHue oTYETOE

[0oBaBEMTE YPOBHW FPYMMMPOBHK? |
Damunua, deHePoxa, Agpec |

 DaMnia
OdersPoxg

Anpec

YpoBeHs
¥

DYOMMPOEKS. .. OTMeHa ” < Hazan ][ Danee > ” loToBD

Rasm 3.26.

CozgaHue oTUeToE

3analiTe TpehyeMbIi NOPALDK COPTHUPOBKHK,

JonycKaeToA COPTUPOBKA 3EMWCER N0 BO3PACTAHMKD MK Mo
yOBIBaHWKD, BKNKDYEMIWEA A0 4 noneH,

‘ 1 |damunua |E| [ Mo BO3PaCTaHMHD ]

2 |LensPoxa |E| [ M0 BO3PECTEHMID ]

3 |E| ’ No BO3PECTEAHMID ]

4 |E| [ No BO3PacTaH D ]

OTMeHa ” < Hazan ][ Hdanee = ” ToToBo

Rasm 3.27.
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CosgaHue OTUETOE

3analfTe MMA OTYETE:

|xaﬁnusqmnap

¥Ka3aHbI BCE (BEAEHWA, HEeoDX0AMMEIE ANA COSAEHWA OTHETE C
MNoOMOLWBED MaCTepa.

NansHefAWME AEACTBMA;

i@ [pocMoTpeTE OTYET.

'::J HM3MEHWTE MEKET OTHETA.

ToToBo

xaigoBunnap

Xangos4ymnap

damunma
Abaykaaeposa
AbBcoatos
Anvesa
AmaHuynos
ATamaHoe
AxmamsoHos
baxpomos
Bozopoe

Bypwres

ragoMHWEIDE

Nata powaeHva Appec
07.08.1580 bogomzop 65
06.06.1966 Hywyckaa n0.66 KB.9
21.12.1985 Kagpiwesa g.34 ks.5
21.09.1980 YuyTena 31-31-31
01.01.1555 AxanrapaHckan o3 we.7
02.02.1962 Waxpucradckan a.2 KB.56
12.12.1578 yn. Nuoxepckan 28
11.11.198% Ypwuk3ap 4.56 vBSE6
15.10.1574 Bonewoi np. B.O. 4. 5 ke. 24

15.01.1%88 WMnak iynu 0.10 kB.5
Rasm 3.29.
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Bo‘sh xisobot orgali.

Cnucok nonei

__:'( MoK&3ETE TOMLKO NONA B TEKY
= zanucei
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¥aoCToERpEHKMA Mzme

# Oruerl o =OER
Rasm 3.30.
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Fs
Ne ynoctosepedu; @amuauna Anpec
01 BB 235235 Hngowes FaHK Arzamoe 54
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02 BB 235236 Kcynose Hauwu 60 3
02 BC 235006 Hopurynos NMytgm .34
KB.90
03 BB 235237 EBosopos YpuKsap 0.56
KB36
03 BC 235007 Sprawes Bobyp 4.6
KB.33
04 BB 235233 MaaoHHWEIDE Mnaw Wjnu 0.10
KB.5
04 BC 235008 Mamawapwnoea Lota
Pycrasenn a.1
KB.5
N5 RR 7257239 ANKUNNR Yunamdaan
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Rasm 3.36.
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4 - LABORATORIYA ISHI
ACCESS2010DA SQL TILINI SO‘ROV YARATISH BUYRUQLARI.
Ishdan maqgsad: Ma’lumotlar bazasi Accessda SQL tilida so‘rovnoma yaratish. Berilgan
mavzu boyicha Accessda konstruktor rejimi orgali so‘rovnomalarni SQL tilidagi bo‘yruglarga
utish va so‘rovnomani natijasini ekranga chigarish.

Topshiriglar:

1. Ma’lumotlar bazasida so‘rovnomalarni tashkil gilishni o‘rganish.

2. Berilgan mavzu boyicha Accessda SQL tilida so‘rovnomalar yarating.

3. Accessda berilgan topshiriq varianti boyicha so‘rovnoma tuzing va uni kompyuterga Kiriting.
4. Ish bo‘yicha hisobot tayyorlang.

Misol 1. Macrep 3anpocos ( So‘rovnoma ustasi) orgali oddiy so‘rov.malumot bazasidan,
jadvallardan foydalanib yarating

Mepexog B kaTercpuio
Hacrpoiika

»  Twun obgexTa
TaBnuuel U CEAZEHHEIE NPEACTAENEHHA
JaTa co3gaHuA
[aTa nEMeHeEHNA
DuAETp No rpynnam
Tatnuuel

v Janpocel
Doprel
OTYeTRI
Makpocel

Bre obbexTel Access

Rasm 4.1.
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Hoeniii zanpoc @'ﬂ_hj

TDOCTOM 38npoc
MepekpecTHEIN 3anpoc
MoBETOPAMIWWECA 3aMMCA
3anmon Bes NogHMHEHHB

Co3naHue 3aNpoca Ha Beibopiy 13
anpeaeneHHsIx None.

[ Ok ] [ OTMeHa

—
Rasm 4.2.

Ipocroii 3anmpoc ( oddiy so‘rovnomani) bo‘limini tanlab, Ok tugmani bosib, so‘ng Boauresn
jadvalni belgilab uni ichidan ikkita maydoni belgilaymiz.

= CosgaHwe NpocTeix 3aNpocos

BribepuTe nona onAa zanpoca.

AonyckaeTon Belbop HECKoNbKIK TaAMML MMM 33NPOCoE.

Tabnuub! 1 3anpockl

Tabnuua: BoauTenu E|
JocTyNHEE NonA: BrifpaHHbIE Nona:
Homep¥aocT 7 [ amnma

mA . 4

OT4eCTEO

OeHePoxg

s ] [

Rasm 4.3.

Hanee tugmani bosib, so‘rovnomani nomini Kiritamiz
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CozgaHwe NpoCcTeIX 3aNpocos

3anaiTe MMA 3anpoca;

BoaWTenn Zanpoc

¥Ka3aHbl BCE CBEAEHWA, HeobxoaMMBIE ANA COSAEHHA Janpoca C
NOMOLWBKD MaCTEpa.

NaneHefME AEACTBIA:

i@ DTKPBIT 33NPOC ANA MPOCMOTPE ASHHEIX,

() M3MEHWTL MaKEeT 3anpoca.

OTMeHa ] ’ < Hazaa Hdanee =

R ——————————
Rasm 4.4,

OTkpoITh bo‘yrug‘ini belgilab olamiz va I'otoBo ni bosamiz. Natijada talan gilingan so‘rov
ochiladi.

= Boawrenn 3anpoc

DamunmAa - Anpec -
Knoowes FaHW Arzamoe 54
Irambepoves MyrHMK  0.22 KB.45
Hcynos Kauw 60
HopHHyNoB Nytdw  p.34 ke.90
Bozopos YpuK3ap 0.56 KBSO
Jprawes Bobyp 4.6 kB33
FanoliHWESOR Mnak Hynu 0.10 1e.5
Mamawapwunoea WoTa Pyctagenn AO.1KB.S5
3OKHMpOB YunaHzap keapTan C 0.6 KB. 2
AbcoaToe Hywyckas 0.66 KB.9
Kapumos HyWhnwow g .24 kB. 67
ATaMaHoB AxaHrapaHckaa 0.3 Ke.7
KeHxase Anroputm KB 20 0 45 ke. 70
AxmamsoHoB LWaxpHucraHckan a.2 KB.50
Anwnesa Kagbiweea 0.34 KB.S
Hymaes Hywbern [.45ke.45
Koaowpos Hapacapa# o. 34 ke.56
Hypaes BoaHue  0.23 KB.GO
Kommunoe CarBaH a.5 uB.6

_ Rasm 4.5.
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3anpockl

avg
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between2
insert

ar

SELECT

SELECT 3

METEMATH
METEMATH
METEMATH
MOgenk
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Rasm 4.7.
@ Bogwtenn 3anpoc
SELECT BoguTenr.damunna, Bogutenn.Aapec
FROM BoguTtenu;
Rasm 4.8.
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Misol 2. Konctpykrop 3ampocoB matematik _amall so‘rovni koasl moaesneii jadvalidan
foydalanib yarating

t AAHHBIR FPaBoTa ¢ 6azaMu JaHHBIX
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Rasm 4.9.

Koncrpykrop rejimida qo‘rinish quyidagicha
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Rasm 4.10.
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Rasm 4.11.

o‘yruglar yozilishi quyidagicha

SQL rejimidab
; | Basa gannex "TWUEA0"

Fl

“Pasora ampocn | |
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=5 maremarik_amanl

FEH matemariie_amanl

SELECT [Kogbl mogenen].Koghapka, [Kogm mogenein].Mapka, [Koge mogenei].ueHaagTo
FROM [Kogbl Mogeneid]
WHERE ((([[Kogbl Mogenei].ueHaasTo)= "10000000%5/27);

Rasm 4.12.
50



Va oxirida so‘rovnomani natijasi

= marematik_amanl

KogMapra -~ Mapra * | UEeHaaeTo -
CRapH 3 NO3MLKA 24000000
2 cnapk 2 No3KMuMA 20000000
3 HEHCHMA 1 No3KuUKMA 25000000
4 manuby 1 nozmuma 40000000
5/ 3NMHa 2 NoO3MLKA S0000000

6 OeHTpa 2 Mo3WUKA 0000000
7 HanTMea 3 No3xMUMA F0000000
& HanTHMea 1 no3numa 65000000
9 maTh3 3 NO3MLKA 15000000
10 maTKs 2 Nno3numMAa 12000000
11 menTpa 3 Nno3KMuyMA 26000000
12 kobanbT 2 NO3KLMA 23000000
13 kobaneT 1 NosKuKMA 20000000
14 kobanbT 3 No3KLMA 21000000

15 pamac 1 nozmuyma 19000000

16 mamac 2 no3numA 13500000

17 pamac 3 no3nuKAa 22000000

138 mamac 4 no3znumAa 23000000

19 HexcKAa 1 nosmumA 23000000
Rasm 4.13.

5-LABORATORIYA ISHI.
KOMPYUTER TARMOQLARI VA TOPOLOGIYALARI.
Magsad: Tarmoglar ishlash printsipini o‘rganish va lokal tarmoqda ma’lumot uzatish va qabul
qgilishni o‘zlashtirish.

Topshiriglar:

1. Tarmoglar turlarini tashkil gilishni o‘rganish.

2. Berilgan mavzu boyicha tarmoglarga ulanishni yarating va foydalanishni o‘rganing .
3. Berilgan topshiriq varianti boyicha kompyuterga kiriting.

4. Ish bo‘yicha hisobot tayyorlang.

Ushbu laboratoriya ishida kompyuter tarmogqlari bilan bog’lik bo‘lgan bir gancha masalalarni
ko‘rib chigamizki, ular internet bilan bog’lik bir gancha muammolarni to‘g’ri xal qgilishga va
tushunishga imkon beradi

Kompyuter (hisoblash) tarmog’i — bu, aloga kanallari orgali yagona tizimga
bog’langan kompyuter va terminallar majmuasidir.

Masalini to‘g’ri tushunish esa o‘z navbatida internet tizimida ongli ravishda va samarador
ishlashga olib keladi.
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Abonent tizimlarining xududiy joylashuviga garab kompyuter tarmoglarini uchta asosiy
turkumga ajratish mumkin:
* lokal tarmoqlar (LAN Local Area Network).

Komnetotep KomnetoTep Komnetotep

Pewetne 1

" NazepHu#
NazepHuM MpHHTEp
MpMHTER

Rasm 5.1.

* mintaqaviy tarmoqlar (MAN Metrorolitan Area Network);

Rasm 5.2.

» global tarmoqlar (WAN Wide Area Network);
Rasm 5.3.

1.1.  Lokal tarmoglar.

Tashqi qurilmalar (periferiya vositalar) bilan aloga qilish uchun kompyuter aloxida
portlarga ega va u orqali ma’lumotlarni uzatishi yoki kabul gilishi mumkin. Agarda ushbu portlar
orgali ikki yoki bir necha kompyuterlarni ulansa, ular o‘zaro ma’lumot almashina oladilar
Ushbu xolda ular kompyuter tarmog’ini xosil qiladilar. Agarda kompyuterlar bir-birlaridan
unchalik uzoq masofada joylashmagan bo‘lsalar va bir xil tarmoq jixozlariga ega bo‘lgan xolda
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bir xil dasturiy ta’minot asosida boshqarilsalar, u xolda bunday tarmoqgni lokal tarmoq deb
ataladi. Eng sodda va oddiy lokal tarmoglar ishchi guruxlarga xizmat ko‘rsatish uchun
ishlatiladilar. Ishchi gurux deb biror bir loyixa ustida ishlayotgan mutaxassislar guruxiga yoki
biror bir bo‘lim xodimlariga aytiladi.

1.2. To‘g’ri (bevosita) ulanish.

Windows operatsion sistemasida ishlatgan ikki kompyuterni ularning parallel portlariga

ulangan maxsus kabellar orgali o‘zaro birlashtirish mumkin. Ushbu xolda bunday tarmoq uchun
xech ganday ko‘shimcha texnikaviy yoki dasturviy ta’minot zarur bo‘lmaydi. Apparat ulanish
rolini standart parallel port oynaydi, ulanishni boshgarish uchun zarur bo‘lgan dasturviy
ta’minot esa operatsion Sistemada mavjuddir. Bevosita bog’lanishda kompyuterlarning biri
asosiy va boshkasi ko‘shimcha deb aniglanadi. Asosiy kompyuterdan tarmoq orgali birgalikda
Kirish ruxsat berilgan barcha disk va papkalarga kirish mumkin. Ushbu asosiy kompyuterning
operatori esa bir kompyuterdan boshgasiga ma’lumot uzatishni boshgarishi mumkin.
Ko‘rib chigilagtgan bevosita ulanishning yaxshi tomoni uning oddiyligidir, chunki ushbu
xolda xech ganday ko‘shimcha apparat yoki dasturviy ta’minot zarur bo‘lmaydi. Uning asosiy
kamchiligi esa ma’lumot uzatilish tezligining ancha pastligidir. Shuning uchun xam bunday
bevosita ulanish tashkilot va korxonalarda nisbatan kam ishlatiladi. Ular ko‘prok madaniy-
maishiy xizmatda ishlatiladi. Bunga misol sifatida kompyuter oyinlarini keltirish mumkin.

1.3.  Ish stantsiyalari va fayl serveri.

Ikkitadan ortig kompyuterlarni ulash uchun to‘g’ridan-to‘g’ri ulanish etarli emas. Bu
xolda xar bir kompyuterga tarmoq platasini o‘rnatish va ularni kabellar orgali birlashtirish kerak
xamda bu kompyuterlarning birgalikda ishlashlarini ta’minlovchi maxsus dasturlarni ishga
tushirish lozim. Ba’zi bir tarmoqlarda maxsus boshkaruvchi kompyuter bo‘lib, ularni fayl serveri
deb ataladi. Bunday tarmoqdagi boshga oddiy kompyuterlar esa ish stantsiyalari deb ataladilar.

1.4.Bir xil imkoniyatli kompyuterlarga ega bo‘lgan tarmoglar.

Agar kompyuter tarmog’ida maxsus ajratilgan kompyuterlar (ya’ni fayl serveri) mavjud
bo‘lsa, bunday tarmoglar klient (mijoz)-server turidagi kompyuter tarmoqlari deb ataladilar.
Agarda bunday turdagi maxsus server mavjud bo‘Imasa, tarmoqdagi barcha ish stantsiyalari bir
xil imkoniyatlarga ega bo‘ladilar va demak, bunday tarmoglarni bir xil imkoniyatli
kompyuterlarga ega bo‘lgan tarmoglar deb ataladi. Bunday kompyuter tarmoglarining yaxshi
tomonlaridan biri — ularga maxsus dasturviy ta’minot zarur emas. Windows operatsion
sistemasida bir xil imkoniyatli kompyuterlarga ega bo‘lgan tarmoglarni boshqarish uchun barcha
imkoniyatlar mavjud. Ish stolida Setevoe okrujenie deb nomlangan belgi bo‘lib, u turtilsa,
tegishli darcha ochiladi va uning yordamida ish guruxining xar bir a’zosi mustaqil ravishda
boshga kompyuterlarga kira oladi, xamda xamkasabalarining birgalikda ishlash uchun ochilgan
(yoki xosil gilingan) papka va fayllaridan xamda amaliy dasturlaridan bemalol foydalana oladi.
Undan tashgari Windows operatsion sistemasi birgalikda ishlatiladigan ma’lumotlarga kirish
rejimlarini  boshgarishga xam imkon beradi. Bunday boshgaruv usulini  amalga
oshirish sistemaviy sigsat yoki sistemaviy goidalar deb ataladi. Lokal tarmoq ishiga mas’ul va
tegishli sistemaviy sigsat ni o‘rnatuvchi Shaxsni sistema adminstratori deb ataladi. Demak,
agarda tashkilotda lokal tarmog mavjud bo‘lsa, unda albatta sistema administratori xam bo‘lishi
lozim. Uning asosiy majburiyatlari jumlasiga lokal tarmoqda ishlayotgan xodimlarni tegishli
ma’lumotlar bilan ta’minlash va kerak bo‘lsa amaliy yordam berish kiradi.

1.5. Lokal tarmogqlar topologiyasi.
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Lokal tarmogning tuzilishiga va undagi kompyuterlarning o‘zaro bog’likligi qandayligiga
uning topologiyasi deb ataladi. Ularning quyidagi asosiy turlari mavjud:
1.Shina turiga mansub topologiY. Bu turdagi tuzilish juda oddiy bo‘lib, unda tarmoqgdagi barcha
kompyuterlar bitta kabelga ulangan bo‘ladi. Ushbu kabel orgali tarmoq faoliyati uchun zarur
bo‘lgan ma’lumotlar majmuasi, adreslar va boshgaruv ma’lumoti xarakat giladi.

. s ur : .i..- ._‘.i..- ._.i..-
PC-PT PC-FT PC-PT PC-PT
PC1 pC2 PC3 PC4

Rasm 5.4.

1. Barcha kompyuterlari aylanma usulda bir biri bilan ulangan turdagi tuzilma aylanma
tarmoq deb ataladi.

I

HE= SIS
Rasm 5.5.

2. Fayl serveri asosida tashkil kilingan tarmoglar uchun yulduzli ko‘rinishdagi topologiya
xam go‘llanilishi mumkin. Bunda tarmoqg kompyuterlari yulduzsimon usulda bir-biri
bilan bog’langan bo‘ladi.
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Rasm 5.6.

3. lerarxik ko‘rinishdagi tarmoq tuzilishi biri-biriga bog’lik bo‘lgan tuzilmalar
majmuasi shaklida bo‘lib, ularning xar bir ishchi guruxida bittadan fayl serveri
bo‘ladi va butun tuzilma (yoki tashkilot) uchun

é%mél

bitta markaziy server mavjud bo‘ladi;
4. Aralash ko‘rinishdagi tarmoglarda yukorida ko‘rsatilgan barcha turdagi topologiya
turlari ishlatilishi mumkin. global tarmoglar ko‘pincha xuddi Shunday topologiyaga,

ya’ni, tuzilishga ega bo‘ladilar.

Rasm 5.8.
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1.6. Lokal tarmoglarning ishlashi.

Yukorida ko‘rib chigilgan barcha kompyuter tarmoglarining asosiy moxiyatini ular uchun
ma’lumotlarni va resurslarni birgalikda ishlatish imkoniyatini yaratishdir deb ifodalashimiz
mumkin. Bunda avvalo ma’lumotlarni birgalikda ishlata olish imkoniyati tushuniladi. Biror bir
loyixa ustida ish olib borayotgan insonlarga ko‘pincha o‘z xamkasabalari tomonidan yaratilgan
ma’lumotlar va dasturlardan keng mikyosda foydalanishga to‘g’ri keladi. Kompyuterlararo
tarmoq alokasi xosil kilinganligi tufayli bunday Shaxslar ma’lumotlardan galma-galdan navbat
orgali emas, balki baravariga foydalanish imkoniyatiga ega bo‘ladilar. Bundan tashqari lokal
tarmoqda ishlovchilar kompyuterning xilma xil jixozlarini xam birgalikda ishlatish imkoniga
ega bo‘ladilar. Masalan, ko‘pincha bo‘lim uchun bitta printer sotib olib, bo‘lim xizmatchilarining
barchasining kompyuterlarini lokal tarmogqga ulagan xolda undan umumiy foydalanishni tashkil
gilish ancha arzonroq tushishi mumkin. Jixozlar, dasturlar va ma’lumotlarni resurslar degan
jamlama so‘z bilan ifodalash mumkin. Demak, lokal tarmoqg tuzishdan magsad — resurslarni
birgalikda ishlatish imkonini yaratishdir. Bundan tashkari, lokal tarmogning administrativ
funktsiyalari xam mavjud, ya’ni biror-bir loyixa boyicha bajarilagtgan ishlarni nazorat kilish va
boshkarish masalalari xam tarmoq tashkil gilingan tagdirda ancha samarador amalga oshiriladi.
Chunki aloxida mustaqil kompyuterlarda bajarilagtgan ishlarni nazorat kilishdan ko‘ra,
tarmoqdagi kompyuterlarda bajarilagtgan ishlarni nazorat qgilish osonroq bo‘ladi.

1.7. Tarmoq protokoli va paketli protokol.

Kompyuterlarning lokal tarmoqdagi faoliyatini xamda bir-biri bilan alogasini tegishli
dasturlar boshgarib va nazorat gilib turadilar. Kompyuterlarning bir-birlarini tushunishlari va
o‘zaro ma’lumot almashina olishlari uchun ular bir xil tilda so‘zlasha olishlari kerak.
Tarmoqgdagi kompyuterlarning bunday ma’lumot almashinish tili tarmoq protokoli deb ataladi.
Keyingi paytlarda paketli protokollar keng mikyosda ko‘llanila boshladi. Bunday protokollarni
ishlatganda kompyuterlararo almashinayotgan ma’lumotlar kichik-kichik gismlarga yoki
bloklarga bo‘linadilar. Xar bir aloxida bo‘lak (blok) o°ziga xos «konvert» larga solinadi va
natijada ma’lumotlar paketi xosil bo‘ladi. Bunday paketlar ma’lumotlarning o‘zini xamda
xizmatchi ma’lumotlarni o‘z ichiga gamrab oladi. Ya’ni, u kimga yo‘naltirilgan, kimdan
jo‘natilgan, paketlar ketma-ketligi qanday va xakozo. Paketli protokol ma’lumotlar paketining
tarmoqdagi xarakatini, adresat tomonidan uning olinishini va kichik paketlardan to‘la ma’lumot
matnining yig’ilishini ta’minlab beradi. Xar bir ish stantsiyasi davriy ravishda tarmoqga
bog’lanib turadi va undan o‘tayotgan paketlarning xolatini tekshirib turadi. U o‘ziga
yo‘naltirilgan paketlarni olib goladi va boshkalarini uning adresi boyicha jo*natadi.

Paketli alokaga mos bo‘lgan oddiy bir misol ko‘rib chikamiz. Masalan, biz to‘rt varakdan
iborat bo‘lgan xat yozdik va ularni 1,2,3,4 deb belgiladik, xamda xatlarni to‘rt aloxida pochta
kutisiga tashladik deb faraz gilaylik. Xatning xar bir bo‘lagi adresatga o‘z yo‘li bilan aloxida
boradi. Faraz qilamizki, adresatga ushbu xatning bo‘laklari 2,3,4,1 ketma-ketligida
keldi. Xatimiz bo‘laklarining ushbu ketma-ketligini bildiruvchi xizmat ma’lumoti majudligi
tufayli adresat ularning xammasini olgandan so‘ng xatni to‘la ravishda tiklay oladi va uni
o‘kishni amalga oshiradi. Bunday usulda ma’lumot almashinishda konvertlarning axamiyatiga
e’tibor bering — u nafaqat xatning kobig’i, balki uni to‘g’ri o‘qiy olishni ko‘rsatib beradigan
goidalar to‘plami xamdir. Ushbu qoidalar aloga vazirligi tomonidan o‘rnatilgan
pratokol elementlaridir desak, mubolog’a gilmagan bo‘lar edik. Konvertda undagi ma’lumotni
gaerga olib borish lozimligi (oluvchining adresi xamda pochta indeksi) va egasi topilmagan
takdirda xatni gaerga gaytarib yuborish kerakligi (xat jo‘natuvchining kaytarma adresi) xamda
to‘lov amalga oshirilganligi xagidagi ma’lumot (marka) ko‘rsatilgan bo‘ladi. Agarda konvert
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noto‘g’ri yoki tushunarsiz to‘ldirilgan bo‘lsa yoki unda marka mavjud bo‘lmasa, protokolga
rioya gilinmagan deb xisoblanib, xat tegishli manzilga etib bormaydi.

Windows operatsion sistemasi bir kancha tarmoq pratokollarini ko‘llashga imkon beradi.
Lokal tarmoq taShkil kilinganda ganday texnik jixozlar ishlatilganiga karab, ma’lumot
almaShiniShning u yoki bu turdagi pratokolini ishlatish mumkin. Pratokolning turi BoShgaruv
paneli («Panel upravleniya») panelidagi «Set i udalenniy dostup k seti» belgisi orqali
tanlanishi mumkin. Buning uchun «Pusk» tugmachasini bosib, «Nastroyka» imkoniyati
tanlanadi va undan so‘ng «Set i udalenniy dostup k seti» belgisi turtiladi.

TCP/IP protokolni Windows XP operatsion tizimida sozlash
1. Iyck tugmasi orqali Ianen ynpaBaenus Kiramiz.
Q’ Mol KorMnbroTep

£ VsTepHeT
Internet Explorer

Q CeTeBoe OKpy3¥eHUe

x Microsoft Office Excel 2003

B BnokHoT @, BeiGop nporpatm no
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T microsoft Office Word 2003 4@ AawrncTpHposarite 2
‘ ié MpHHTEPBI K hakcbl
'g Paint

).) Mowcic

7] BeINonH1TE, .,

Bce nporpamMmbi D

@] BEIX0 4 M3 CHETEMBI o SasepleHHe pat\on;l

Rasm 5.10.

2. Uniichida esa CereBbie moaksrouenus bo‘limini tanlab olamiz.
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Rasm 5.11.

3. Keyingi gadamda IMoakaouenune mo goxkanasnoii ceru bo‘limini belgilab olib, sichgqoncha
o‘ng tugmasini bosib, CoiicTBaga Kiramiz.
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Rasm 5.12.

4. Tlporoxon Murepuera (TCP/IP) belgilab, CpoiicTBa tugmasini basamiz, so‘ng OK.

L Mominioee mise no HoKANaIeH CoTi  crokcTna [ @ (9%
| Dtwwe | Dencanaenoe

- 3Tia4 nmar

o Bl e o conen Mot |
e Cygadia pocs v o DT i Micin
L

e [

Uncaseo
NDoToon TEFAP < CTM0A00 il TDOBAN N0 S00 805
COTER, COSON WD LWL M COADS MmOy DISMMHHIe
Ooh P OASTET STl 6 CET AT

1223 Mhomt NOAFNOAEr S8 DRIECOTH SOT90r. © OBASCTH SO0 mo il

[¥] Somuoeumnrs 1pe O Barses o et O Y1 Crarstsset)
U b

[ eox | crmema |

Rasm 5.13.

58



5. Moayunt IP — agpec aBTromaruuecku (avtomatik tarzda IP — adres ko‘rish) joyiga nugta
ko‘ying.
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Rasm 5.14.

6-LABORATORIYA ISHI
C++ ALGORITMIK TILNING CHIZIQLI OPERATORLAR. DASTURLARI BILAN
ISHLASH.
Ishning maqgsadi. C++ dasturlash tilida ishlash xakida kiskacha nazariy
ma’lumotlar va matematik funktsiyalarni echish kunikmalarini xosil Kilish.

Topshiriglar:

1. C++ dasturlash tilida ishlash xakida gisgacha nazariy tushunchaga ega bulish
va matematik funktsiyalarni echish kunikmalarini xosil qilish;

2. Berilgan topshirikni quyida keltirilgan reja asosida bajarish;

3. Ish bo‘yicha hisobot tayyorlang.

Nazariy gism:
Funktsiyalar, formulalar.

Dasturlash yaratilayotgan proektni yozishning maxsus usuli. Bir garashda dasturni gayta
ishlash uchun kompyuter xotirasiga kiritish etarliyu, ammo uning stili va aynigsa o‘ziga xos
yozilishining ahamiyati yo‘qdek bo‘lib ko‘rinadi. Aslida esa dastur tushunarli va o‘gish uchun
oson bo‘lishi kerak. Zarurat tug’ilganda uni tushuna olish yoki unga kerakli o‘zgartirishlar
kiritish mumkin bo‘lishi kerak. Ham tabiiy, ham matematik tillarda tasvirlangan ifodalar
vositalaridan ogilona foydalanish sifatli dasturlar yaratishning etarli shartlaridan hisoblanadi.

Dastur tuzish ijodiy ish hisoblanadi, chunki hatto aniq ifodalangan magsadga etish uchun
usullarni izlash ham umumiy holda yangi bilim va ko‘nikmalarni ishlab chigish va go‘llashni
talab qiladi. Ba’zi xususiy hollarda sistemaliroq va formalroq dasturlash protseduralarini topish
mumkin. Agar dasturlash uchun qoyilgan masala algoritm ko‘rinishida tasvirlangan bo‘lsa, u
holda dasturlash algoritmning yozilish tilidan bajaruvchi tomonidan tushunarli bo‘lgan tilga
ko‘chirishdan iborat bo‘ladi. Ba’zi bir matematik modellarda o‘tkazish masalasi tugal echiladi.
Algoritmlarning yozuvlarini o‘tkazuvchi sistematik protseduralarni izlash yoki dasturni
masalaning shartlaridan va go‘shimcha ma’lumotlar asosida yaratish sintez dasturi va uning
dasturni translyatsiya gilish xususiy holining mavzusi (predmeti) hisoblanadi.
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Dasturlash metodikasi dasturning zarur spetsifikatsiyalari usullariga asosiy e’tiborni
garatadi, chunonchi spetsifikatsiyaga joylashtirilgan ma’lumotlardan unumli foydalanish
dasturning ishonchliligini oshiradi. Dasturning to‘g’riligini tekshirishni osonlashtiruvchi uning
strukturasini yaratish dasturlashning asosiy aspekti hisoblanadi.

Dastur parametrlari asosida dasturning asosiy hisoblash ishlarining usullari tayyor
formulalar asosida hisoblashlardan iborat bo‘ladi. U Kkattalik berilgan sonlar ustida biror-bir
amallarni bajaruvchi formula yordamida tasvirlangan bo‘lsin. Amallar quyidagilardan biri
bo‘lishi mumkin:

v Arifmetik amallar (qo‘shish, ayirish, ko‘paytirish, bo‘lish, butun bo‘lish, goldigni
hisoblash);

v Matematik funktsiyalar (ildiz topish, natural logarifm, trigonometrik funksiyalar,
ko‘rsatgichli funksiyalar va boshqalar).

Misol 1. Chizigli jarayon. Berilgan funktsiyani xisoblang

lne L +2e%  cosx |c-:|sx|

hl[x—exﬂ-smx] |esm"|-

2=

Aniglash soxasini xisobga olgan xolda , blok sxemani tuzing, ifodani tugri C++ da avval
ezvalib, dasturini ezib natijani oling

Blok sxema quydagi ko‘rinishga ega

boshlhish
\4
/ . /

+]
gxl

+2e* .cosx |n:|:|s X |

]n[x—e”ﬂ-sinle |35m}‘|.

\ 4

S S
o D

Rasm 6.1.

Dastur goydagi ko‘rinishga ega
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0 #include <iostream:>

1 #include <cmath>
2 wusing namespace std;
3 int main()
1 {
5 float x, z;
g cin >> x;
7 cout << z << & * log(sgrt(exp(x + 1) + 2%Fexp(x)*cos(x))) /
g log(x — exp(x + 3) * sin(x)) + fabs(cos(x) / exp(sin(x)))<< endl;
9
10 system ("PAUSE") ;
11 return 0;
12 }
13
Rasm 6.2.

. i = -
B EfgevibesniMAHHLIRS.Exe | = B | i

Rasm 6.3.
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Rasm 6.4.
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Rasm 6.5.

Misol 2. Burchak tezligini aniglang:

1) soat soniya ko‘rsatkichi,

2) dagiga soniya ko‘rsatkichi,

3) soat ko‘rsatkichi,

4) Er yuz o‘qi atrofida, schitaya, erning bir aylanmasi 24 soatdan iborat,
5) Lavalning bug’ turbinasi, aylanmasi 15000 dagigada.

Masalani echilishi:

Burchakli tezlik:

1) coat soniya ko‘rsatkichi

W*60=2I1 unda w=2I1/60=0,1047c"*

2) dagiga soniya ko‘rsatkichi

W*3600 =2I1 unda w=2I1/3600=0,001745c™

3) soat ko‘rsatkichi

W*12*60*60=2I1 unda w= 2I1/43200 =I1/21600 =0,0001453

4) Er yuz o‘qi atrofida, schitaya, erning bir aylanmasi 24 soatdan iborat,
W*24*60*60=2I1 unda w= 2I1/86400=0,0000727c™*

5) Lavalning bug’ turbinasi, aylanmasi 15000 dagigada.
15000*20I bu 60 sekunda w=30000 II/60=50 II=1571c™!
Dastur goydagi ko‘rinishga ega
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0 #include <iostream:>
#include <cmath=
2 #define PI 3.14159265

3 using namespace std;

4 int main()

5

6 float w;

7

8 cout << w << 2*PI/60 << endl;

9 cout << w << 2¥PI/3600 << endl;
10 cout << w << 2%¥PI/43200 << endl;
11 cout << w << S50%PI << endl:

12 system("PAUSE");
13 return 0;

14 1

15

Rasm 6.6.

[l x|

® | EhdevC+ +\bezmmanHeiAE).exe

m| »

Rasm 6.7.

Misol 3. Nazariy mexanika masalasi.
Berilgan: x=asinkt
y=acos kt
z=vt
a,k, v —const
F(x,y,z) =? S=f(t) =?
Echilishi

cos?® kKt —

2 2
a” a" yoki a?=x%+ 2z
Ko‘rinib turibdi, gorizontal tekislikda elektronlar doira boylab xarakatlanadilar, gaysiki
vertikal boylab konuniy to‘gri ko‘chadi va shunday formulaga to‘gri keladi z= vk. Hulosa qilib
aylana tasma simon traektoriyani xosil giladi.
Harakat gonunini aniglaymiz:
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vxzzakcoskt,Vy=:—akcoskt,vz=‘/

2 2 2 21,2 2
V:JV-H/+V :Jak +v
x Y e unda s=+va’k?+v? et

Boshlang’ich dagiqada t=0, x=0, y=a, z=0 Qadami h = 27”1/

Dastur qoydagi ko‘rinishga ega

0 #include <ilostream=>
1 #include <cmath>
2 #define PI 3.14159265
3 using namespace std;
4 int main()
5 {
6 float a,k,v,t,h,f,s;
7 cin >> a »>> k »>> v >> t;
8 cout << h << 2*PI/k*v << endl;
cout =< f << sgrt(pow(a,2)*pow(k,2)+powlv,2)) << endl;
10 cout << s << sqrt(pow(a,2)*pow(k,2)+pow(v,2))*t << end]l;
11 system("PAUSE");
12 return 0;
13 1
14

[1=]

B ' EM\devC++\naz_mehZ2.exe | = | B |-

m| w

Rasm 6.8.
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Rasm 6.9.

Turli xil chizigli dasturlar

#include <cmaths
2 #define PI 3.14159265
3 using namespace std;
4 int main()

5
6 double param = 90.0;
7

8

9

10 system("PAUSE");

11 return 0;

12 }
13

cout << sin(param*PI/180) << endl;

Rasm 6.10.
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Rasm 6.11.

Zamonaviy Dasturlash tillarida murakkab ifodalarni hisoblash mos turlarni o‘zgartirish
bilan registr xotirada translyator yordamida bajariladi. Lekin Dasturlashga o‘rgatish magsadida
o‘rgatish va Dasturlashning birinchi bosgichlarida formulalar boyicha hisoblash ketma-ketligiga
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e’tibor berish tavsiya etiladi. Undan tashqari, turlarning o‘zgarishini kuzatish (ma’lumotlar
turlari keyinroq ko‘rib o‘tiladi), kiritilgan ma’lumotlarning xatoligini va mos ravishda olingan
natijaning to‘g’ri ishonchli ragamlari sonini (yoki xatoligini) baholash foydalidir.

7- LABORATORIYA ISHI
C++ ALGORITMIK TILNING TARMOQLANISH OPERATORLAR. DASTURLARI
BILAN ISHLASH.

Magqgsad: C++ dasturlash tilida tarmoglanuvchi tarkibli algoritmlarda, shartning bajarilishi
yoki bajarilmasligiga garab gaysi punktlar ketma-ket bajarilishi aniglanadi.

Topshiriglar:

1.Tarmoglanuvchi masalaning qoyilishi.

2. Tarmoglanuvchi algoritmi(blok-sxema ko rinishida)ni tuzish.
3. C++ tilida tarmoglanuvchi dastur tuzish.

4. Berilgan topshiriq varianti boyicha kompyuterga kiriting.

5. Ish bo‘yicha hisobot tayyorlang.

Nazariy gism:

Tarmogqlanuvchi jarayonda bir necha operatorlar ketma- ketligidan shart bajarilishiga
garab bitta operator tanlab olinadi. Bu ko‘rinishdagi dasturlarni tizim uchun shartsiz, shartli va
tanlash operatorlaridan foydalaniladi.

Shartsiz o‘tish operatori. Bu operatorning gadimiy ko‘rinishi qoyidagicha bo‘ladi:
bo‘lganidek, murakkab konstruktsiyalar bo‘lishi mumkin.

dofo “belgi”;

Shartli operator

Dasturda shohlanishlarni tashkil gilish uchun, ya’ni ayrim faktorlarga bog’liq holda turli

xatti-harakatlar bajarilishi uchun, if operatori go‘llanadi.

Operator quyidagi formatga ega:

if (ifoda){operator-1;}[else{operator-2;}]

if operatorining bajarilishi ifodani hisoblashdan boshlanadi. Keyin bajarilish quyidagi sxema
boyicha amalga oshiriladi.:

agar ifoda haqgiqiy bo‘lsa (ya’ni noldan dan boshqa), bu holda operator-1 bajariladi.

agar ifoda sohta bo‘lsa (ya’ni 0 ga teng), bu holda operator-2 bajariladi.

agar ifoda sohta bo‘lsa-yu, operator-2 bo‘Imasa (shart bo‘Imagan konstruktsiya kvadrat gqavslar
ichiga olingan), bu holda if dan keyin turgan operator bajariladi.

Misol:

If (i<))
i++;

¥

Else

{
j=1-3;
i++;

¥

Bu misol yana shuni ham ko‘rsatadiki, operator-1 o‘rnida, xuddi operator-2 o‘rnida Solib
goyilgan if operatorlaridan foydalanishga ham yo‘l qoyiladi. if operatori if konstruktsiyasi
tarkibiga yoki boshqa if operatorining else konstruktsiyasiga kiritilgan bo‘lishi ham mumkinga.
Misollar:
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int t=2;
int b=7;
int r=3;
if(t>b)

{

if(b<r)

{

r=b;

ks

¥

Else

{

r=t;
return (0);
¥

Ushbu dasturning bajarilishi natijasida r=2 bo‘ladi.

Bunda dasturning bajarilishi jarayoni doto xizmatchi so‘zidan keyin yozilgan belgidan
davom etadi. Bundan tashgari, shartsiz o‘tish operatorida ishlatiladigan belgi label xizmatchi
so‘ziyordamida dastur salahasida tasvirlab goyilishi lozim.

Shartli o‘tish operatori. Shartli o‘tish operatori berilgan biror shartning bajarilishi yoki
bajarilmasligiga garab operatordan birini tanlashga imkon beradi. Bunda tanlash dastur umumiy
ko‘rinishlari goyidagicha bo‘ladi:
if (ifoda){operator-1;} 1 kurinishi
if (ifoda){operator-1;}[else{operator-2;}] 2 kurinishi

1) Ko‘rinishidagi operator agar <shart> o‘rnidagi mantiqgiy ifodaning giymmati true (past)
bo‘lsa u holda then xizmatchi So‘zidan keyingi operatorni aks xolda shartli o‘tish
operatoridan keyingi operatorga boshgarishni o‘tkazish uchun ishlatiladi. Shartli o‘tish
operatorining bu ko‘rinishi to°ligsiz o‘tish operatori deb ataladi.

2) Ko‘rinishdagi operator shartli o‘tish operatorining to‘lig ko‘rinishi deb ataladi. Bu
operator ishlatiladigan then va else xizmatchi so‘zlardan keyin yozilgan ikki
operatordan biri tanlab olinadi. Bunda agar <shart> o‘rnidagi mantiqgiy ifodaning
giymati rost bo‘lsa u holda then dan keyingi operator, aks xolda esa, else dan  keyingi

operator bajariladi.

Tanlash operatori (Case). Ma’lumki, shartli o‘tish operatorida berilgan shartning bajarilishi-
bajarilishmasligiga qarab ikki xoldan bittasi ya’ni then dan yoki else dan keyingi operator
tanlanar edi.

Ba’zan shunday masalalar uchraydiki, shartning bajarilishi-bajarilmasligiga garab, bir nechta
operatorlardan (ikki yoki undan ortig) birini tanlashga to‘g’ri keladi. Buni yo‘goridagi shartli
operatorlardan foydalanib ham amalga oshirish mumkin. Lekin bunday dastur foydalanuvchi
uchun ham o‘qitilishi noqulay, ham hajmi katta bo‘ladi.

C++ dasturlash tilida uni qulay ko‘rinishida yozish operatori mavjud bo‘lib, giymatiga garab
tarmoqlanishga berilgan bir necha hollardan fagat bittasigina tanlab olinadi. Bu operatorning
umumiy ko‘rinishi goydagicha bo‘ladi.

Switch < ifoda >
Case <ifoda>of
<Berilganlar royxati>: <operatorlar>;
END;
Operatorda ifoda yani tinlovchi sifatida olingan ifodaning giymati butun, satrli (belgili),
mantigiy yoki foydalanuvchi tomondan aniglangan, chegaralangan va sanab o‘tiladigan turlardan
biri bo‘lishi mumkin.

Bu operator bajarilganda dastavval <ifoda> giymati aniglanadi. Shundan so‘ng uning
giymati belgilar royxatida berilgan qaysi belgining giymati bilan ustma - ust tushsa, shu belgili
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operator bajariladi. Bu operator bajarilib bo‘lgandan keyin boshgarish shu tanlash operatordan
keyingi operatorda keyilgi operatorga uzatiladi. Agar ifadaning giymati belgilangan birontasi
bilan ham ustma-ust tushmasa u holda bu operator aniglanmagan bo‘ladi. Belgilar operatorlardan
ikki nugta (:) bilan ajratib yoziladi. Ifoda giymatining turi, belgi turi bilan bir xil bo‘lishi kerak.

USLUBIY KO‘RSATMA. TARMOQLANISH JARAYONI

-

e "% |x—=5| , aeap x=5
1
y=</¢n*1+>) , acap 0<x<b5
X
ctg x+tgx , azap X=<0

Dev C++ dagi dastur quydagi ko‘rinishga ega
0 #1nclude <i1ostream>
1#include <cmath>
2 using namespace std;

3 int main()

4 {

5 double x,y;

6

7 cin >> X;

8 if(x >= 5)

9 y = exp(x+0.6)-fabs(x-5);
10 else

11 1if(0 <= x <= §5)

12 y = pow(log(l+1/x),2);
13 else

14 y=1l/tan(x)+tan(x);

15

16 cout << vy;

17 system("PAUSE");

18 return O;

19}

20]

Rasm 7.1.

So‘ng dasturni bajarishga beramiz
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5]
7 cin »>> X;
8 if(x »>= 5)
9 y = exp(x+0.6)-fabs(x-5);
10 else
11 if(0 <= x <= 5)
12 y = pow(log(1l+1/x),2);
13 else
14 y=1/tan(x)+tan(x);
15
16 cout << y;
17 system("PAUSE");
18 return 0;
19 }
20|
Rasm 7.2.

Rasm 7.3.
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8- LABORATORIYA ISHI
C++ ALGORITMIK TILNING TAKRORLANISH OPERATORLAR. DASTURLARI
BILAN ISHLASH.

Magsad: Takrorlanuvchi (siklik) tarkibli algoritmlarda ularning biror-bir bo‘lak punktlari
parametrlarning gabul gilish giymatiga garab ketma-ket takroran bir necha marta bajarishni
dasturini tuzishni o‘rganish.

Topshiriglar:

1. Takrorlanuvchi (siklik) masalaning qoyilishi;

2. Takrorlanuvchi (siklik) algoritmi(blok-sxema ko‘rinishida)ni tuzish;
3. C++ tilida takrorlanuvchi (siklik) dastur tuzish;

4. Kompyuterda natija olish va hisobot yozish.

Nazariy gism

Ko‘pgina takrorlanuvchi elementlarga mos algoritmga mos dastur kodini yozish uchun quyidagi
buyruglar yordamida hosil gilinadigan siklik strukturalarni ishlatishga to‘g’ri keladi.
for buyrug’i
for buyrug’i - sikllarni tashkil gilishning eng umumiy (ommaviy) usulidir. U quyidagi
ko‘rinishga ega:
for ( 1-ifoda; 2-ifoda; 3-ifoda ) {tana}.
1-ifoda odatda sikIni boshgaruvchi o‘zgaruvchining boshlang’ich qiymatini o‘rnatish uchun
ishlatiladi. 2-ifoda sikl tanasi bajarilishi kerak bo‘lgan shartni ifodalaydi. 3-ifoda sikl tanasining
bajarilganidan keyin o‘zgaruvchining o‘zgarishini boshgaradi.
for buyrug’ining bajarilish sxemasi quyidagicha:
1. 1-ifoda hisoblanadi.
2. 2-ifoda hisoblanadi.
3. Agar 2-ifoda noldan fargi (rost) bo‘lsa, u holda sikl tanasi bajariladi. So‘ngra 2-
ifoda bajariladi va boshgarish 2-punktga uzatiladi. Agar 2-ifodaning giymati nol
(yolg’on) bo‘lsa, u holda boshgarish for buyrug’idan keyingi buyruqqa uzatiladi.
Shu narsa ahamiyatliki, shartni tekshirish har safar sikl boshida bajariladi. Bu narsa esa bajarish
sharti boshidayoq nolga teng bo‘lganda sikl tanasining biror marta ham bajarilmasligini bildiradi.

Misol 1. 1 dan 1000 xamma soni yigindisini xisobliydigan dasturni tuzamiz.

o #include <iostream>
1 using namespace stdr

3int main ()
{

4
s int i;
&

int sum = 0;
setlocale (0, ""):
a for (i = 1; i <= 1000; i++)
s {
10 sum = sum + i
11 }
12 cout << "Cymmaa gUmcen orT 1 mo 1000 = " << sum << endl;
13 system("pause™) ;
14 return 0;

15 }
16

Rasm 8.1.
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Rasm 8.2.

Belgilar satrini teskari tartibda yozuvchi bu misolda siklni boshgarish uchun ikkita top va
bot o‘zgaruvchilari ishlatiladi. Shuni ta’kidlash lozimki, bu erda 1- va 2- ifodadal o‘rnida ketma-
ket bajariluvchi va bergul bilan adratilib yozilgan bir nechta ifodalar ishlatilgan.
for buyrug’ini ishlatishning boshqa varianti cheksiz sikl tashkil gilishdir. Bunday siklni tashkil
etish uchun bo‘sh shartli ifodalarni ishlatish mumkin. Sikldan chigish uchun esa odatda
go‘shimcha shartlar yoki break buyrug’i ishlatiladi (bu buyruq keyinroq ko‘riladi).

Masalan:
Lfor (;;)
{

break;

C tilining sintaksisiga binoan buyruq ham, for buyrug’ining tanasi ham bo‘sh bo‘lishi mumkin.
Buyrugning shakli izlashlarni tashkil etishda qo‘llanilishi mumkin.
2 for (i=0; t[i]<10 ; i++);
Bu misolda sikl o‘zgaruvchisi bo‘lgan i o‘zgaruvchi giymati 10 dan kichik bo‘Imagan t massiv
birinchi elementi nomerining giymatini gabul giladi.
1 While buyrug’i
while sikl buyrug’i sharti oldindan berilgan sikl buyrug’i deyiladi va quyidagi ko‘rinishga ega:
while (ifoda) {tana};
Ifoda sifatida C tilining ixtiyoriy ifodasini ishlatish mumkin. Tana sifatida ixtiyoriy buyrugni,
jumladan bo‘sh va tarkibli (murakkab) buyruglarni ham, ishlatish mumkin. hile buyrug’ining
ishlash sxemasi quyidagicha:

1. Ifoda hisoblanadi.

2. Agar ifoda yolg’on bo‘lsa hile buyrug’ining bajarilishi tugallanadi va boshqarish

navbatdagi buyruqqa uzatiladi, aks holda hile buyrug’ining tanasi bajariladi.
3. Jarayon 1-punktdan davom ettiriladi.

Quyidagi ko‘rinishdagi sikl buyrug’i

for ( 1-ifoda; 2-ifoda; 3-ifoda ) {tana};

while buyrug’i bilan quyidagicha almashtiriladi:
1-ifoda;

while (2-ifoda)

{
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tana

3-ifoda;

}

for buyrug’ining bajarilishidagi kabi while buyrug’ida ham avvalo shartning bajarilishi
tekshiriladi. Shuning uchun ham buyruq tanasini bajarish shart bo‘lmagan hollarda while
buyrug’idan foydalanish qulay.

for va while buyruglarining ichida ma’lum mos turlar bilan e’In gilingan lokal o‘zgaruvchilarni
ishlatish mumkin.

Misol 2. 1 dan 1000 xamma soni Yyigindisini xisobliydigan dasturni tuzamiz.

e ca
#include <i1ostream:>

4]

1 using namespace std;

2

3 int main()

r

5 setlocale(0, "");

3] int i = 0;

7 int sum = 0;

8 while (i < 1000)

9 i

10 A4+

11 sum += 1i;

12

13 cout << "Cymma 4ducen oT 1 go 1000 = " << sum << end]l;

14 system{"pause”);

15 return 0;

16 }

17
# ' E\gev\besbimanHwit10.exe - ¥ bt (T2 | L ——c—,
Cymvma uucea ot 1 po 1000 = 500500 A
117 NPONOAXEHMN HAXMUTE ANEYW KAABMWY . . . —

Rasm 8.3.

do while buyrug’i
do while sikl buyrug’i sharti oxirida berilan sikl buyrug’i deyiladi va sikl tanasini kamida bir
marta bajarish zarur bo‘lgan hollarda ishlatiladi. Bu buyruq quyidagi ko‘rinishga ega:
do {telo} while (virajenie);
do while buyrug’ining bajarilish sxemasi:
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sikl tanasi bajariladi (tarkibli buyruq bo‘lishi ham mumkin).

Ifoda hisoblanadi.

3. Agar ifoda yolg’on bo‘lsa, u holda do while buyrug’ining bajarilishi tugallaniladi va
navbatdagi buyruq bajariladi. Agar ifoda yolg’on bo‘lsa, u holda bajarish 1-punktdan
davom ettiriladi.

N

while va do while buyruglari ichma-ich joylashgan bo‘lishi ham mumkin.

3.Misol: 1 dan 1000 xamma soni yigindisini xisobliydigan dasturni tuzamiz.

0 #include <iostream>
1 using namespace std;

int main ()

setlocale(0, "");
int i = 0;
int sum = 0;
do {
14+
sum += 1:
1 while (1 < 1000);
cout << "Cymma 4ucen o7t 1 pmo 1000 =

[y
P O LD 00~ L s L
-

<< sum << endl;

13 system("pause");
14 return 0;
15 1
16
Rasm 8.4.
# © E\gev\besmimanHwi10.exe .- ¥ bd (M2 | = ————)

Cymma uucea ot 1 pno 1000 = 500500
(17 NPONOAXEHMN HAXMUTE ANEYN KAABMWY . . .

mi s

Rasm 8.5.

break buyrug’i
break buyrug’i birlashgan switch, do, for, while sikllardan eng ichkisining bajarilishi
tugallanilishini ta’minlaydi. break buyrug’i bajarilgandan so‘ng boshgarish bajarilishi
tugallangan sikldan keyingi buyruqga uzatiladi.
Shu yo‘l bilan muddatidan avval sikldan chiqish ta’minlanadi.
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Continue buyrug’i
continue buyrug’i ham break buyrug’i kabi faqatgina sikl buyruglarinig ichida ishlatiladi.
Ammo undan fargli ravishda bajarish bajarilishi tugatilgan sikldan keyingi buyrugdan emas,
balki bajarilishi tugallangan sikldan boshlanadi.
Misol:
int a,b;
for (a=1,b=0; a<100; b+=a, a++)
{
if (b%2 !=0) continue;

/* juft yig’indilarni qayta ishlash */

}

Bu misolda ko‘p nuqgta bilan belgilangan amallar b ning toq qiymatlaridagina bajariladi. Chunki
1 dan a gacha sonlar yig’indisi toq bo‘lganda continue buyrug’i qayta ishlash buyruglarini
bajarmasdan, boshgarishni for siklining tanasini navbatdagi giymat uchun bajarishga uzatadi.
Continue buyrug’i ham break buyrug’i kabi ichma-ich sikllarning eng ichkisining ishini
to‘xtatadi.

Misol 4. Berilgan butun n va xaqiqiy x. Xisoblang

L] .
s
E X

0 #include <lostream:=

1 #include <cmath=>

2 using namespace std;

3

4 int main()

5

6 float s, X, Pr;

Fd int N:

8 cout << "Sonlarni kiritin: "
g cin >> N >> X:

10 Pr = 1;

11 S = 0;

12 for(int i=1; d<=N; i++)
13 I

14 Pr *= sin(Xx);

15 S += Pr;

16 1

17

18 cout << "teng " << 5;
19 system("PAUSE");

20 return 0;

21

221

Rasm 8.6.
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- E=nac x|

E\devC+ +\sikl.exe

Sonlarni kiritin: 10
3
teng 0.1643070n8 npoaonxkeHus HaxuuTe mobyw knaswuy .

m \‘

Rasm 8.7.

TAKRORLANUVCHI TUZILMALI MASALALAR UCHUN UCH XIL
KO*‘RINISHDAGI TAKRORLANUVCHI
TUZILMALI ALGORITMLARNI TUZISH.

y:a*lg|(b+x)% +a|+tg75°

0#1nc%uge <1ostﬁeam>
Ll i ea= 30,01 = 20,5
3 gs;ng na?§space std;
int main
.  x =1(25)150

6 double param = 75.0;
7 float xn,xk,dx,a,b,y;
8 cin >> xn »>> xk >> dx >>» a >> b;

10 for(int x=xn; x<=xk: x++)

11 {

12 y =a® 10910(fabs(pow((b+x) l/3)+a))+tan(qaram PI/180);

13 cout<< x="<< X << << y << end

14 X+=dx;

15 }

16 system("PAUSE");

17 return 0; -
18 } B | EndevC++\Dina_lab8-2.exe |ﬂ|ﬁj
19

m|»

Rasm 8.8.
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9- LABORATORIYA ISHI
C++ ALGORITMIK TILDA MASSIVLAR BILAN ISHLASH. BIR VA IKKI

O‘LCHAMLI MASSIVLAR. DASTURLARI BILAN ISHLASH.
Magsad: Bir va ikki o‘lchamli massivlar algoritmlarni C++ dasturi muhitida hisoblash
jarayonlariga mos algoritm va dastur tizim boyicha talabalarda amaliy bilim va ko‘nikmalar hosil
qilish.

Topshiriglar:

1. Masalaning qoyilishi;

2. Hisoblash algoritmi(blok-sxema ko‘rinishida)ni tuzish;
3. C++ tilida dastur tuzish;

4. Kompyuterda natija olish va hisobot yozish.

Nazariy gism

MASSIV - bir xil tipdagi elementlar guruhi bo‘lib, bitta umumiy nom va xotiraga ega.
XOSSALARI:

« Barcha elementlari bitta tipga ega.

« Massiv bitta nomga ega.

» Barcha elementlar xotirada ketma-ket joylashtirilgan.
MISOLLAR:

« Oc‘quvchilar royxati.

» Ko‘p qgavatli uydagi xonadonlar.

« Shaxardagi universitetlar.

* Yil boyicha havoning temperaturasi.

MASSIVLARNI E’LON QILISH.
MISOLLAR:

int X[10], Y[10];
float zz, A[20];
char s[80];

Rasm 9.1.

BOSHLANG’ICH QIYMATLARNI BERISH:

int A[4] = { 8, -3, 4, 6 };
float B[2] = { 1. };

char C[3] = { 'A', '1l', 'O'

Rasm 9.2.
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DASTUR.
Misol 1. Klaviaturadan massivni 5 ta elementini kiriting va ularni barchasini 2 ga ko‘paytiring
hamda hosil bo‘lgan natijani yangi massivini chigaring.

#include <stdio.h>

#include <conio.h>

main()

L

const int N =5;

int A[N], i;

/I massiv elementlarini kiritish.
/I massivlarni gayta ishlash.

/I natijalarni chiqarish.
getch();

}

STATIK BERILGANLAR.
int x, y = 20;
float z, A[10];
char str[80];

Rasm 9.3.

Xar bir o°zgaruchining nomi momu (massiv) bo‘ladi, o°sha nom sifatida unga murojaat gilinadi.
O‘Ichami oldindan ma’lum (dastur tuzayotganda aniglanadi)

Xotira e’lon qilinganda ajratiladi.

Dastur ishlash davomida o‘lchamni o‘zgartirish mumkin emas.

Dinamik berilganlar.
O‘lchami oldindan noaniq, dastur ishlashi davomida aniglanadi.
Xotira dastur ishlashi davomida ajratiladi.

Ko¢rsatkichlar.

Ko‘rsatkich — bu shunday o‘zgaruvchiki, boshga o‘zgaruvchining adresini o‘zida saglaydi.
E’lon :
char *pC; // simvol adresi

I ( yoki massiv ¢’loni )
int *pl; // butun o‘zgaruvchi adresi
float *pF; // xaqiqiy o‘zgaruvchi adresi
Adres ganday yoziladi:
intm =5, *pl;
int A[l2] ={3,4};
pl =& m; /I mo‘zgaruvchi adresi
pl = & A[1]; // A[1] massiv adresi
pl = NULL; // nol adresi yoki bo‘sh adresi
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Berilganlarga murojaat qilish usullari.
Ko‘rsatkich orgali berilganlar bilan ishlash.

intm =4, n, *pl;

pl = &m;

printf ("m = %d", * pl); // qiymatni chop etish
n=4*(7 - *pl); IIn=4*(7-4)=12

*pl =4*(n —m); IIm=4*12-4)=32
printf("&m = %p", pl); // adresni chop qilish

Massivlar bilan ishlash.
int *pl, i, A[] ={1, 2, 3, 4, 5, 999},
pl = A;// A[0] adres xuddi A kabi yoziladi.
while (*pl =999 ) { // while( A[i] 1=999)
*pl +=2; /I A[i] +=2;
pl++; /li++ (keyinga elementga o‘tish)

}

Ko‘rsatkichlarning eng muhim tushunchalari.

Ko‘rsatkichni e’lon gqilayotganda, Kko‘rsatayotgan o‘zgaruvchining turi aniglangan
bo‘lishi kerak va o‘zgaruvchi nomi oldiga * (bir o‘lchovli), **(ikki o‘lchovli...) belgisi
goyilishi kerak;

& belgi o‘zgaruvchining adresini ifodalaydi.(&m- m ning adresini oladi ) ;

Dastur ichida ko‘rsatkiche’londagi ko‘rsatkich emas) oldiga qoyilgan * belgi ko‘rsatkich
ko‘rsatayotgan obyektning(o‘zgaruvchi,o‘zgarmas) xotiradagi yacheykani ko‘rsatadi;

Xagigiy bo‘lmagan ko‘rsatkichni ifodalash uchun NOL (bosh ko‘rsatkich)konstantasi dan
foydalaniladi;

Ko‘rsatkichning giymatini n ga o‘zgartirish degani turdagi n- chi songa siljitish degan ma’noni
anglatadi , masalan, butun sonlarda n*sizeof(int))

Ko‘rsatkich %p format yordamida chop qgilinadi.

Dinamik massivlar qayerda ishlatiladi.

Misol 2. Massiv o‘lchamini kiriting va uning elementlarini kiriting. Massivni tartiblang va uni
ekranga chigaring.

Muammo:
Massiv o‘lchami oldindan ma’lum emas.

Yechish usullari:

1) Xotirani ortig’l bilan ajratish.

2) Xotirani o‘lchov aniq bo‘lganda keragicha ajratish.
Algoritm:

1) Massiv o‘lchovini Kiritish;

2) Xotira ajratish ;

3) Massiv elementlarini Kiritish;

4) Massivni tartiblash va ekranga chiqarish;

5) Massivni xotiradan o‘chirish.
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__ Dastur.

#include <stdio.h>

void main ()

{

int *A, N

printf (“Massiv o’lchowvini kiriitng > ") ;
scanf ("%d", &N):

A = new int [N] ;1|______ Dinamik xotira ajratish J

if ( A == NULL ) {

printf (“xotira ajratish muammo") ; tekshkir
return; T

}

for (1 = 0; i < N; 1 ++ ) {
printf ("\nA[2%d] = ", i+l); Oddiy massiv kabi
scanf ("%d", &A[i]):

ishlaydi!

} T J
delete A; | —  Xotirani o'chirish. J
!

Rasm 9.4.
Dinamik massivlar.

C++tilida xotiradan joy ajratish uchun malloc va calloc funksiyalaridan foydalaniladi.
C++tilida new operatoridan foydalaniladi;

ko‘rsatkich = new tur [o‘lchami];
new operatori natijasini, ya’ni ajratilgan xotira  bloki adresini ko‘rsatkichda saglash kerak;
Agar new operatori (NULL) giymatini gaytarsa, demak xotira ajratish amalga oshmaganligini
bildiradi.;
Dinamik massiv bilan xam xuddi statik massiv kabi ishlanadi.
Dinamik xotirani bo‘shatish uchun delete operatoridan foydalaniladi :

delete ko‘rsatkich;

Xotira bilan ishlashdagi xatolar.
Xotiraning boshga joyiga yozish:
Xotira ajratilmagan ammo massiv shu joydan foydalanmogqchi
Nima qilish kerak: ko‘rsatkichni NOL ga tekshirish kerak .
Massiv chegaralaridan chigib ketishi:
massiv elementining indeksini xato berilishi bilan murojaat gilish, massivga elementlarni
kiritayotganda chegaradan chigib ketishi.
Nima gilish kerak: massivning chegaradan chiqib ketishini tekshiruvchi translyator
funksiyasini ishlatish kerak. Ko¢rsatkich ikkinchimarta o‘chiriladi :
Xotira strukturasi buziladi.
Nima gilish kerak: o‘chirilgan ko‘rsatkichga NOL giymatini berib tekshirish kerak.
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10- LABORATORIYA ISHI.
C++ DASTURLASH TILINING GRAFIK IMKONIYATLARI.
DASTURLARI BILAN ISHLASH.

Magsad: EXCEL 2010 yordamida C++ da funktsiyalarning grafigini tuzishni o‘rganish va
ko‘nikmalarini egallab o‘lish.

Qisgacha nazariy ma’lumotlar

Grafik dasturlarni dasturlash bu juda katta mavzu bo‘lib bu biz o‘rgatmogchi bo‘lgan
asosiy dasturlash tilidan ancha chiqib ketadi. Shunga garamasdan har ganday dasturlash tilini
o‘rganayotganda garchi ularga bitta misol keltirmasa bu go‘nigarsiz bo‘ladi.

Grafik tuzishda harakatlarning ketma ketligi

1. Konsolga emas, faylga funktsiya va argument Kiritilgan dastur yo‘zish. Argument va funktsiya
o‘rtasidagi vergulni ko‘rib chiging.

2. O‘lingan faylni Microsoft Office Word dasturida oching.

3.Ma’lumotlarni jadval ko‘rinishiga olib kelamiz BcraBka > Tadausa > Ilpeo6pa3oBaTh B
Tabausy, ajratuvchi sifatida argumentdan keyin vergul qoyish kerak.

4. Excelga jadvalni ko‘chiramiz, va olingan ma’lumotlarda nuqta o‘rniga vergul goyamiz
I'nmaBunast > HaliTi 1 BbIAEJHUT > 3aMEHHTbD.

5. Excelda grafik tuzamiz BcraBka > Toueunas > ToueuyHasi ¢ rJIaJIKUMU KPUBBIMH.

Misol 1. y=sin(x)+cos(x) funktsiyasining grafigini tuzing

#include <iostream>

#include <fstream> //kiritish/chigarishkutubxonasi

#include <math.h>

using namespace std;

double trig(double var); // funktsiyaprototipi trig

int main()

setlocale (0, ");
double a, b, h, x;
char s[20]; // fayl nomi uchun 20 ta belgidan iborat gator
cout << "argumentning boshlang’ich va o°xirgi giymatini yozing va gadam: ";
cin>>a>>b>>h;
cout<< "nomini yozing: ";
cin>>s;
ofstream f; //fayl yozuvini ¢’lon qilamiz
f.open(s); // faylni o‘chamiz
for (x=a; x<=b; x+=h)
{f.width(10);
f << x <<""; [* faylga x argumentini yo‘zamiz va bir vaqtda argumentdan keyin vergul
goyamiz */
f.width(15);
f << trig(x) << endl; /*x argumentli funktsiyani chagiramiz va hisob natijasini faylga
yo‘zamiz*/

¥
f.close(); //faylni yopamiz
return O;
¥

double trig(double var) { // funktsiya trig
return sin(var)+cos(var);

¥
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Hisob-kitob
natijalari bilan

bo‘lgan fayl
0, il
055 1:35701
8 1. 38177
n [P 1.06823
2, 0.493151
2. 5; -0.202671
3, -0.848872
5y -1.28724
4, -1.41045
Rasm 10.1.
Natijalarni jadvalga aylantiramiz
0 1
0.5 1.35701
1 1.38177
15 1.06823
2 0.493151
2.5 -0.202671
3 -0.848872
3.5 -1.28724
4 -1.41045
Rasm 10.2.

Excelga jadvalni kochiramiz va sonlar o‘rtasidagi nuqgtalarni vergulga almashtiramiz va
grafik tuzamiz
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0 1
0,5 1,35701
1 1,38177
1,5 1,06823
2 0,493151
2,5 -0,202671
3 -0,848872
3,5 -1,28724
4 -1,41045

Rasm 10.3.

Misol 2.(traektoriyani tuzamiz)

Top A nuqgtaga yerga V1=6 m/s tezlikda tushmoqda. Tushish burchagi vertikaldan 30
grad. Har bir sakrashda top o°zining 30 foiz tezligini yogotadi, yani sakrash tezligini V2=0.7*V1
deb yozsak bo‘ladi.

Sakrash buechagi tushish burchagiga teng. Ikkinchi va keying tushishda topning tezligi
unnan o‘ldingi sakrash tezligiga teng. dasturni yozing va h = V2/2g ekranga topning
sakrash harakati traektoriyasini ko‘rsating. Sakrashlar so‘ni 6 teng deb olinsin.
Sakrashda topning balandligi

Topning ikki sakrash o‘rtasidagi vagti ¢ = 2V,,/g

Bu Vz» - topning sakrash tezligi.

#include <iostream>

#include <cmath>

#include <fstream>  //faylga chigarish uchun kutubxona
using namespace std;

double V1=6, g=9.80665, pi=3.14159;

int main()

{

setlocale(LC_ALL, "Russian™);

char s[20];

double x, t, tm, dt, V2, VX, Vy, Vys, h;

inti, j, N;

doublexp[7]; // sakrash nugtalari uchun massiv koordinatalari
doubletp[7]; //sakrash vaqti

cout<< "faylni nomini yozing: ";

cin>>s;

ofstreamf; /I faylga kiritsh ogimini ko‘rsating
f.open(s); I/ faylni o‘chish

tp[0]=0;

xp[0]=0;
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cout<< "sonni yozing N: ";

cin>>N; // N —sakrash intervali

for (i=0; i<=6; i=i+1) // sakrash nugtalari tsikli

{

V2=0.7*V1,

Vy=V2*cos(pi/6);

Vx=V2*sin(pi/6);

tm=Vy/qg; // sakrash vaqtida maksimal balandlikka ko‘tarilish vaqti
tp[i+1]=tp[i]+2*tm; //keying sakrashgacha vaqt
xp[i+1]=xp[i]+Vx*2*tm; //keying sakrashgacha oralig
dt=2*tm/N; I/ vaqt boyicha gadam

for (j=0; j<=N; j=j+1) /* ikki goshni sakrashlar o‘rtasidagi nuqtalar traektoriyasini qurishdagi
tsikl */

{

if (j==0)

{

h=0;

x=xp[i[;

t=tpl[i];

Vys=Vy; I/

}else

{

Vy=Vy-g*dt;

h=h+dt*(Vy+Vys)/2; /* o‘rtacha tezlik hisobda balandligi dt */
X=X+Vx*dt;

t=t+dt;

Vys=Vy;

}

f<<x<<", "; //x koordinatasini faylga yozish
f<<h<<endl; //x koordinatasiga munosib balandlik

¥

V1=V2; // sakrash va tushish tezliklarini yozamiz

cout << tp[i] << "<< xp[i] << endl;

¥

f.close();  //faylni yopamiz

}
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Rasm 10.4.
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I-11. AMALIYOT MASHG‘ULOT MAVZULARI
Il. SEMESTR.
1-AMALIYOT ISHI
MATEMATIK MODELLARNI ELEKTRON JADVALIDAGI TATQIQOTI.

Magsad: Talabalarga chizigli algebraik tenglamalar sistemasini Gauss, Kramer, teskari matritsa,
iteratsiya usullarida yechish algoritmlarini berish hamda bu usullarga Mathcad dasturida va
elektron jadvalda ishlashga o‘rgatish.

Nazariy gism

Bizga N ta noma’lumli N ta chizigli algebraik tenglamalar sistemasi

a, X, +a,X, +..+a, = bl
a, X, +a,X, +..+a, =h,
<

1)

a X +a,X, +..+a X =b
berilgan bo‘lsin. Bu yerda a; ,b. lar berilgan sonlar, X, lar noma’lumlar (i,j=1,2,...,n). Agar (1)

sistemaga mos keluvchi asosiy determenant 0 dan farqli, ya'ni

a,a,...a,
a . a,...d

21 722 2n 7&0
a'nl a‘nZ 'ann

bo‘lsa u yagona yechimga ega bo‘ladi.

Chizigli algebraik tenglamalar sistemasini yechishning bir necha usullari mavjud bo‘lib,
ulardan asosiylari Kramer, Gauss, teskari matritsa, iteratsiya usullaridir. Bu usullar algoritmlarini
(1) sistema uchun ko‘rib chiqaylik.

Kramer usuli. Kramer usuli odatda determenantlar usuli ham deb ataladi. Bu usulning

algoritmi quyidagicha. Dastlab quyidagi (n+1) ta n - tartibli

a, &, -4, b a, ..a, a,a, ..o

a‘21 a'22 "'aZn b2 a'22 "'a'2n a'21 a22 b2
A= A, = o4 =

anl anz "'ann bn a'n2 "'ann anl anZ "bn

determinantlarning qiymatlari hisoblanadi va no‘malumlar

A, A, A,
=—, X, = ’...’X =
WEL Ty "
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formulalar yordamida topiladi.

Misol 1. Quyidagi
2%, + X, = X3 =1
X, —4X, +7X; =14

5x, —2X; =4
chiziqli algebraik tenglamalar sistemasini Kramer usuli yordamida yeching.
Yechish.
2 1 -1
A=1 -4 7 |=2-(-4)-(-2)+1-7-0+1-5-(-1)-0-(-4)-(-1)-1-1-(-2)-
0 5 -2
-2-5-7=16+0-5-0+2-70=-57
1 1 -1
A4 =14 -4 7 =1-(-4)-(-2)+1-7-4+(-1)-14-5-(-1)-(-4)-4-
4 5 -2
-1-14-(-2)-1-7-5=8+28-70-16+28—-35=-57;
2 1 -1
4 =114 7 =2-14-(-2)+1-7-0+(-1)-1-4-(-1)-14-0-1-1-(-2) -
0 4 -2
-2-7-4=-56+0-4-0+2-56=-114;
2 1 1
A4 =1-414 =2-(-4)-4+1-14-0+1-1-.5-1-(-4)-0-1-1-4-
0 5 4
-2-14-5=-32+0+5-0-4-140=-171,
l_Axl :_—57:1; XZ:AX2 =ﬂ:2; x3:Ax3 =i71=3,
A =57 A =57 A =57

Javob: X, =1, X, =2, X,=3.
Gauss usuli. Gauss usuli yoki no‘malumlarni ketma-ket yo‘qotish usuli chiziqli algebraik
tenglamalar sistemasini aniq yechish usuli hisoblanadi. Bu usulining algoritmi quyidagi

hisoblashlar ketma-ketligidan iborat.
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a,, #0 bo‘lsin (agar @, =0 bo‘lsa, sistemadagi tenglamalarning o‘rnini almashtirib
a,, #0 ga ega bo‘lish mumkin). (1) sistemadagi birinchi tenglamaning barcha hadlarini a,, ga
bo‘lib
X, +a’x, +..+a’x =b"
ni hosil gilamiz. Bu tenglamani ketma-ket a,, ,a

4118, larga ko‘paytirib, undan sistemaning
keyingi tenglamalarini ayiramiz va

X, +a’x, +..+aVx =bh"

(1) 1) _ K
a,'X, +..+a, =b,

(2)
a®x, +...+alx, =b
(1)
a.a,: ba.
sistemaga ega bo‘lamiz. Bu yerda ai(j” =a, S b}l) = bj -2 i=2,...,n; j=2.3,....n.
all all

(2) sistema uchun yuqoridagi hisoblashlar (noma’lumlarni ketma-ket yuqotish) ni

bir
necha bor takrorlab, quyidagi

(1) (1) (1) _Kh
X, +a,’ X, +a; X, +...+8,’X =Db

X, +alx, +..+al’x =bl¥

@)
X =b!"
sistemani hosil gilamiz va x; larni topish uchun
X =ag)— >ax k=nn-1n-2,.1
ji=k+1
formulaga ega bo‘lamiz.
Misol 2. Quyidagi
X, +2X, =X, =-1
2%, —3X, +4x, =13
—3X, + X, —2X; =—6
tenglamalar sitemasini Gauss usulida yeching.
Yechish.
X, +2X, =X, =-1 X, +2X, =X, =-1 X, +2X, =X, =-1
2X, —3X, +4x, =13 < X, —6X,=-15 < X, —6x,=-15 <
—3X, + X, —2X, =—6 X, —5X, =-9 - X, =—06
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X, +2X, — X, =-1 X, +2X,—6=-1 X, +2X,-6=-1
7X, —6X,=-15 < X,-36=-15 < X,=21<
X, =6 X, =6 X, =6
X, +6—-6=— X, =-1
X,=3 < <X,=3
X, =6 X, =6

Javob: X, =-1, X, =3, X,=6.

Chizigli algebraik tenglamalar sistemasini Gauss usulida yechish uchun elektron jadvalga

Kiritib ishliymiz.
T — g
B9 - Fe | {=B4:E4}
A B C D E
1
2 Gauss usuli
3
4 1 2 1 1
5 3 4 13
& 3 -2 &
7
8
9 1 2 -1 Bl
10 0 -7 6 15
11 0 7 5 g
12
13
14 1 2 1 1
15 0 -7 6 15
16 0 0 1 &
17
18
Rasml.1.
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B10 - Fe | {=B5:E5-5BS4:5E54

A B C D E
1
2 Gauss usuli
3
. | 1 2 -1 -1
5 2 -3 4 13
6 -3 1 -2 -6
7
8
9 1 2 -1 -1
10 0 -7 6 15
11 o 7 -5 -9
12
13
14 1 2 -1 -1
15 o -7 6 15
16 o o 1 i
17
18
140
Rasm1.2.
DypPED UomMEHd LUy |
B11 - Je | {=B6:E6-5BS4:SESA*(B6/SBS
A B C D E F

1

2 Gauss usuli

3

4 1 2 -1 1

5 2 -3 a4 13

i) -3 1 -2 6

7

B

9 1 2 -1 1

10 0 -7 5] 15

11 0 5 -5 -9

12

13

14 1 2 -1 1

15 ] -7 ] 15

16 ] 0 1 ]

17

Rasm1.3.
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B20 - Jfe | {=(B14:E14-B21:E21*C14-B22:E22*D14)/B14]

A B C D E F H |
1
2 Gauss usuli
3
i | 1 2 1 -1
5 3 4 13
b 1 -2 5]
7
2
9 1 2 1 -1
Lo 1] 15 Al
L1 1] 7 -9
L2
L3
14 1 2 1 1
L5 1] -7 6 15 A2
L6 1] 0 1 6
L7
L8
19
20 1 0 -1
1 1] 1 0 3 A3
2 1 i)
23

Rasml.4.

Teskari matritsa usuli. Bizga n-o‘lchovli

a, a, a,
A_ a'21 a'22 a'2n
anl a'n2 ann

kvadrat matritsa berilgan bo‘lsin.

Tarif. A matritsaga teskari matritsa deb shunday A™ matritsaga aytiladiki,

A't-A=E
bo‘ladi. Bu yerda E birlik matritsa, ya’ni
0
- 0
0 O 1

Teorema. Agar A matritsa elementlaridan tuzilgan determenant giymati noldan fargli,

ya’ni det A= 0 bo‘lsa, A matritsaga teskari matritsa mavjud.
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Agar A matritsaga teskari matritsa mavjud bo‘lsa, u quyidagi formula yordamida

hisoblanadi

A Ay Au
4 4 A
A A As
At=l4 4 4
A A A,
4 4 4

A=, 8., - a.,, a3, 1,j=123..n

a'i+1,l a'i+1,2 ai+1,j—l a‘i+l,j+1 "'a'i+l,n
a'nl a'n2 an j-1 a'n,j+1 a'n n
5 1 3
Misol 3. A=|| 0 4 2| matritsaga teskari matritsa toping.
-2 1 0
Yechish.
51 3
A=detA=|0 4 2|=-4+24-10=10;
-210

Algebraik to‘ldiruvchilarni hisoblaymiz: A, =-2; A,=-4; A,=8; A, =3; A, =6;
A,=-7; A, =10; A, =-10; A, =20.

U holda
13
5 10
e
5 5
4 1T,
5 10

(o)
-



Chiziqli algebraik tenglamalar sistemasini teskari matritsa usulida yechish uchun, (1) ni

AX =B 4)
ko‘rinishda yozib olamiz. Bu yerda
a11 alZ aln Xl 1
A — a21 a22 a2n X — X2 B — 2
anl a'n2 e ann Xn bn

(4) ni A™ ga ko“paytirib, (1) sistemaning yechimini matritsa ko‘rinishida hosil gilamiz
CHATSni teskari X = A™B matritsa usulida yechishga elektron jadvalni ko‘llash.
Quyidagi

X, +2X, =Xy =—1

2% —3X, +4X; =13 teskari matritsa usulida elektron jadvalda yeching
—3X, + X, —2X, =—6

A B z D E F G H
1 |MaTtpuua A
2 1 2 -1 =
3 2 -3
4 -3 1 -2
5 x
6 MaTpuua B MacTep dyHkumi - war 1 us 2 &Iﬂ—hj
7 -1 Dok dryHKLM:
& 13 BEEAMTE KPATKOE ONUCAHUE AEACTEMA, KOTOPOE HYKHO
9 -6 BbINOMHMTE, M HEKMATE KHONKY "HaliTi™
10 KaTeropua: MaTeMaTH4eckMe |z|
11

BribepuTe dyHKyo:

12
13
14
15
16
L MOBP({maccns)
18 BosEpalwaeT oBPaTHYIO MATPMLY (MATPHLA XPEHMTCA B MaccBe).
19
20
21
L CrnpaBKa No SToA HyHKLMM [a],8 ] [ OTmeHa
23

an

Rasm1.5.
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— e e L I

MOBP »(© ¥ %] =MOBP(AZ:C4)
A B c p [ e | ¢ G H I ) K
1 Marprua A
_______________________ il
2 1 2 -1 (A2:C4)
3 2 -3 a4
L}
< | B2
5 i ™y
6 Matpuua B | AprymenTsl dyHxumm M
7 -1
MOBP
8 13
3 © Macons |A2.C4 = {L2-1254-31-2
10 = {-0,285714235714286;-0,42857142...
1 BozspaluaeT ofpaTHyro MATPMUY (MATPHLIA XPEHMTCA B Maco1Be).
12 MaccHe 4MCNOBOI MACCME C PEBHEIM KONMMYECTEOM CTPOK M CTonBuoE, nubo awanasoH
13 WNK MaCCKB.
14
= 3Hauenwe: -0,285714285
7 m
18
Rasm1.6.
A B C D E F G H 1
matritsa A teskari matritsa A
1 2 -1 -0,285714286 -0,42857 -0,71429
2 -3 4 1,142857143 0,714286 0,857143
-3 1 -2 1 1 1
[ 7
Macre| mi - war 1 us 2 ug
matritsa B yechimi P dymeu
-1 = Donck dyHKLM:
13 BEEAWTE KPATKOE ONUCEHWE AEACTENA, KOTOPOE HYHHO HaiTi
6 BIMOMNHUTE, M HEXMATE KHOMKY "HaliTi™

KaTeropua:  MaTeMmaTHdeckue IZ|

BribepiTe diyHKLIO:

KOPEHE -
KOPEHEM

MOEP

MOMPER D
MY METHUHOM

MYMHOM,

HEYET o
MYMHOM(maccns1;maccns2)

Bo3BPaELLIEET MATPUHHOE NPOM3EEAEHUE AEYX MACCMBOE; PESYNETET UMEET TO e
YHCTIO CTPOK, 4TO W MEPBLIN MACCME, W TO JKe YMCNo CTonBUOS, YT U ETOPoi
MECCHE.

Crnpasxa no 3Toi H (4] [ OK ] ’ OTMeHa

Rasm1.7.
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MYMHOK

~ (0 K & & =MyMHOR()

A B C D B [F G H 1 J K L
L 'matritsa A teskari matritsa A
! 1 2 -1 -0,285714286 -0,42857 -0,71429
} 2 -3 4 1,142857143 0,714286 0,857143
3 -3 1 -2 1 1 1
- 8 B
g AprymeHTal GyHKLMK M
i matritsa B yechimi
7 -1 HOM() MYMHOA
3 13 Maccnsl ‘ = MaccHb
) -6 Maccus2 ‘ = MaccHB
O =
1 Bo3BpalLEeT MATPMHHOE NPOMSBEAEHWE ABYX MACCMBOE; PE3YNETAT MMEET TO e YWCNO CTPOK, YTO M MEPBEIH
i MECCMB, M TO JKE YWCNO CTONBUDE, YTO W ETOPOI MACCHE.
3 Maccuel I'IEpBblﬁ W3 NEPEMHOMEEMBIX MACCUBOEB, YHMCN0 CI'OJ'IGLLOB B HEM A0/TKHO
a PEBHATLCA YKCNY CTPOK BO BTOPOM MACCMBE,
5
6 SHE4EHKE:
7
8 CnpaBKa no 3Toi dyHKLAKM [ OK ] ’ OTMeHE ]
El e —————————————
0
Rasm1.8.
MYMHOM ~(* x|k | =MYMHOM(AT:A9;E2:G4)
A B C D E F G H 1 J K
matritsa A teskari matritsa A
____________________________ ~
1 2 -1  -0,285714286 -0,42857 -0,?1429:
]
2 -3 4 ¢ 1,142857143 0,714286 0,857143;
-3 1 -2 L] 1] 1 L
i
AprymeHTsl yHKUMN m
matritsa B yechimi
1 SE2:G4) R
13 Macnel |A7:A9 = {1136}
-6 Macone2 |E2:64 = {0,285714285714286;-0, 42857 142...

= MYMHOM(AT:AZ;EZ:GH)
Bo3BPAILAET MATPUYHOE NPOMIBENEHWE ABYX MACCWBOB; PESYNETAT MMEET TO e YMCND CTPOK, HTO W NEPBLIi
MECCWE, M TO e YMCNO CTONBLOB, |YTO W BTOPOIl MACTHE.

PEEHATECA YMCNY CTPOK B0 ETOPOM MACCHMEE,

3HaqeHue: MYMHOM((AT:AS;E2:GH)

Maccue2 nepesiit U3 NEPEMHOMEEMEIX MACCHEOE, YMCNO CTONBLOE B HEM A0MTKHO

CnpaBKa no 3Tol dyHKWM I OK ]’ Otmera ]

Rasm1.9.
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c7 - Je | =MYMHOM(E2:G4;AT:A9)}

A B C D E F
1 matritsa A teskari matritsa A
2 1 2 -1 -0,285714280 -0,42857 -0,71429
3 2 -3 4 1,142857143 0,714286 0,857143
q -3 1 -2 1
5
& |matritsa B echimi
7 -1
8 13 3
9 -0 1
10

Rasm1.10.

Iteratsiya usuli. Noma’lumlar soni ko‘p bo‘lganda Kramer, Gauss, teskari matritsa

usullarining anig yechimlar beruvchi chizigli sistema sxemasi juda murakkab bo‘lib qgoladi.

Bunday hollarda sistema ildizlarini topish uchun ba’zan taqribiy sonli usullardan foydalanish

qulaydir. Shunday usullardan biri iteratsiya usulidir. Quyidagi tenglamalar sistemasi berilgan

bo‘lsin:
Zaijxj =b, i=12,.,n
j=1

Bu sistema matritsa ko‘rinishda quyidagicha yoziladi:

Ax =D,
bu yerda
a‘ll a'12 " a'ln bl Xl
a, a, .. a b X
A — 21 22 2n ’ B — 2 ’ X = 2
a, a, .. a. b, X,

Biz (5) da &, # 0 (i=1,n) deb faraz gilamiz.

(5)

Tenglamalar sistemasida 1- tenglamani x: ga nisbatan, 2- tenglamani x> ga nisbatan va

oxirgisini x, ga nisbatan yechamiz:

X, =B, +0+a, X, +a X, +..+a, X

X, =0, +a, X, +0+a,.X, +..+a, X

Ushbu
95

Xn = ﬂn +aan2 +an2X2 +an3X3 + "'+ann—lxn—1

+0

(6)



0 o, .. ¢ B

a 0 .. «a
o= 21 2n va ﬂ — IBZ
anl a‘nZ 0 an
matritsalar yordamida (6) ni quyidagicha yozishimiz mumkin
X=pf+ax (7)

(7) sistemani ketma-ket yaginlashishlar usuli bilan yechamiz:
x9=p, x¥ =pg+ax, x? = g+ox",...
Bu jarayonni quyidagicha ifodalaymiz:
X" = B+ax" Y xO0=p (8)
Bu ketma-ketlikning limiti, agar u mavjud bo‘lsa (5) sistemaning izlanayotgan yechimi
bo‘ladi.
Biz

belgilashni kiritamiz.

k+1)

Agar ixtiyoriy >0 uchun ‘XI( — Xi(k)‘ < & tengsizlik barcha i =1,2,...n uchun bajarilsa

x ) = (Xf"”) Xt ,...,xﬁk”)) vektor (5) sistemaning ¢ aniglikdagi yechimi deb yuritiladi.

Teorema. Agar keltirilgan (6) sistema uchun Z‘aij‘<l yoki Z‘aij‘<1 shartlardan
=1 i=1

birontasi bajarilsa, u holda (8) iteratsiya jarayoni boshlang‘ich yaqinlashishni tanlashga bog‘liq
bo‘lmagan holda yagona yechimga yaginlashadi.

n n

Natija (8) tenglamalar sistemasi uchun)|a, |<a, |, > |a,[<la,l,
j#l j=2
)=l j=1

> la, |<a,, | tengsizliklar bajarilsa (8) iteratsiya yaginlashuvchi bo*ladi.
j#n
j=1

Misol 4. Tenglamalar sistemasini &=0,001 aniqlikda oddiy iteratsiya usuli bilan yeching:
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4x, +0,24x, —0,08x, =8
0,09x, +3x, —015x, =9
0,04x, —0,08x, +4x, =20
Yechish:
0,24 + \— 0,08\ =032< \all\ =
0,09+ \— 0,15\ =024 < \azz\ =3
0,04 + \0,08\ =012< \ass\ =4
Demak, iteratsiya yaginlashadi
X, =2-0,06x, +0,02x,
X, =3—-0,03x, + 0,05x%, -
X, =5-0,01x, +0,02x,

2
Nolinchi yaginlashish: x'© = g=|3 |, X =2 x"=3x\" =5
5
—-006 0,02
—-0,03 0,05
-0,01 002 0

(8) formula yordamida hisoblashlarni bajaramiz.

192
XD = B+ax® =|319 |} xV =192;x =319; x\ =5,04.
504
19094 190923
= B+ax" =|31944 |; x¥=p+ax? =| 319495 |;
5,0446 5,04485

x? =19094; x|’ =31944; x\? =5,0446.

Ushbu jadval hosil bo‘ladi.

Yaginla- X1 X2 X3 x )y 1) |y k) g (k)
shishlar (k)

0 2 3 5 -
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1,92 3,19 5,04 0,08 0,19 0,04
1,9094 3,1944 5,0446 0,0106 0,0044 0,0046
1,90923 3,19495 5,04485 0,00017 0,00055 0,00025

2 3

Bunda |x¥ —x?|=000017 <&, |x-x{’|=000055<¢, |x-x{"|=000025<¢

bajariladi. x=x® CHTS ning taqribiy yechimi.

Tenglamalar sistemasini iteratsiya usulida yechish uchun elektron jadvalni ko‘llash.
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2-AMALIYOT ISHI
ELEKTRON JADVALDA BERILGANLARNI STATISTIK USLUBIDA

QAYTA ISHLASH.
Magsad: Talabalarni ma‘'lumotlarni gayta ishlash tanlash yo‘li usullari bilan ozlashtirish.
Ma'lumotlarning grafik ko‘rinishini tekshirish va asosiy ragamli xususiyatlarini kompyuter
yordamida hisoblash ko‘nikmalariga ega bo‘lish.

Nazariy gism

Ekonometriyadagi asosiy ob'ekt namunadir. N hajmining namunasi n-ilovasida olingan
x1.Xx2 ... .xn - doimiy shartlar ostida eksperimentning gisgacha takrorlanishi. Amalda, namuna
ko‘pincha statistik ketma-ketlikda namoyon bo‘ladi. Buning uchun, namunadagi yolg'on
giymatlari k intervalgacha bo‘linadigan butun son eksa (bu ragam ixtiyoriy 5 dan 10 gacha
tanlanadi), odatda teng, zn ning o‘rta nugtalari hisoblab chigiladi va namunadagi elementlarning
soni nlning har bir intervaliga kiritiladi. Statistik ketma-ketlik juftlik ketma-ketligi (z1, nl).
Muammoni echimini va EXCEL 2010 da ko‘rib chigamiz.

Misol 1. Do‘konning 30 kunlik daromad ragamlari namunasi berilgan:

72 |74 |69 |71 |73 |68 |73 |77 |76 |77 |76 |76 |76 |64 |65
7% |70 |7 |71 |69 |72 |69 |78 |72 |67 |72 |81 |75 |72 69

Statistik gator, ko‘pburchak, histogram va birikma egri hosil gilamiz. EXCEL dasturining
kitobini oching.

Birinchi ustunga (A1-A30 hujayralari) dastlabki ma'lumotlarni Kiritishimiz kerak.
Ma'lumotlar joylashgan ragamlar oralig'ini aniglang. Buning uchun namunaning maksimal va
minimal elementlarini topamiz. Biz Bl "Maksimal" va B2 "Minimal" ga kiramiz va
funktsiyalarini argumentlar ("son™ ustuniga) belgilab lamiz. Natijada 64 va 81 bo‘ladi.

A B C D E F €] H 1 ]

E 77l= Mactep dyHKuWi - war 1 us 2 l T

11 76

12 75 Dowck dryHkLyam:

13 76 BEEAWTE KPETKOE ONMCEHWE AEACTEMA, KOTOPOE HYMHO
BLINOMHWTE, M HEXMHUTE KHOMKY HaiTi®

14 64

15 65 Kateropua: | CTAaTUCTHYeCKIE IZ|

16 73 BribepuTe dyHKLmO:

17 70 NOMHOPM.OBP -

18 75 NOMHOPM.PACH

19 71 MAKCA
MEOWMAHA

20 69 MPAH

21 72 MIAHA 2

22 59 MAKC(uncnol;uncno?;...)

23 78 BosspallaeT HaMbonswes SHEYEHWE M3 CNMCKE apryMEHTOos, JlorM4eckke 1
TEKCTOBLIE SHEYEHWA MITHOPHPYIOTCA,

24 72

25 67

26 72

27 81 Cnpaeka No STol dyHELW oK ] [ CitmeHa

28 75

29 72

30 &9

31
32

Rasm2.1.
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MAKC (" XV .ﬂ| =MAKC{A10:A30)

A B c D E F G H I ]
@ 77 =MAKC(A10:A30)
fJ=

o 2 S

! AprymeHTal dyHKLMK
12} 761
13! 761] | maxc
14 | 645 Yucnol |A10:A30 ERs| = {77:76:76:76:64:65:75:70:75: 71:69...
L5 &55 Yucno2 | FRz| = umcno
16 | 751

1
17 70,
18} 751
19 71,
0} 69t = 81
1 | 721 | | BosepawaeT Hanbonklee 3HaHEHME M3 CMCa 3PryMeHToB. MlorMuecie M TEKCTOBEIE 3HEHEHA MTHOPHPYIOTCA,
! 1
2 59: Yucmol: yucnolqmwcno;... oT 140 255 yucen, NycTbiX AYesk, NorkMd4eckux M1
3 ' ?8: TEKCTOBbIX SHAYEHWIA, CPEAM KOTOPbLIX MWETCA HAMBONBILIEE SHEHEHME.
B 1 L]
4| 721

1 L]
25! 67 | | 3nauerme: 81
% ) 721
7 E Sli Cnpaska no 3Toi dyHkpm [ oK ] l OTMeHa
8 '
b I
30

Rasmz2.2.
A ] C D E F G H

76} Macrep dynrumi - war 1 ns 2 M

76
64 | | Dowce dryHKLAN:
65

BEESOMTE KDATKOE OMMCAHWE AEACTEMA, KOTOPOE HYHHD HaiiTh

75 | BLINONHWTE, M HEHMATE KHOMKY HalTn®
70 | KaTeropua: | CTaTHCTHHECKHE |Z|
73 | | BribepuTe diyHKLKD:
T [makc ~
] MAKCA

1 MEMAHA
2| I —————
59 MIMHA

1 MO A HCK
78 MOgA.OOH T
72 I MHWH(uncnolyncno;...)
67 BO3BPaWAET HEMMEHEILEE SHAYEHME M3 CNMCKA ApryMEHTOE. MOrMHEcKME 1
— 1 TEKCTOBRIE SHAYEHWA WTHOPMPYIOTCA,
81
75
72 | CnpaBka No 5ToR QyHKLW [ 0K ] [ OTHMEHS

Rasm2.3.
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MUH - X & fr| =MWH{A10:A30)
A B C D E F G H I J K

0! ??; 81
11 76, =MWH(A10:A30)
= E ?BE rApI’yMEHTI:I byHKUMK 7 & )
13 ! ?6:
14 ] 54: MWH
] E 655 Yncnol |A10:A30] ﬁ = {77676 766465 75 70 75 7 1:69..,
6} 73 Yucno2 e =
7 701
181 75
) Y
0} 69,
| 721 = 64
12 E 695 BOSBPAELLEET HAMMEHBLLEE SHAYEHWE U3 CMCKE apryMeHTOB, JIOrMUYECKME M TEKCTOBLIE SHEYEHWMA MTHOPHMPYIOTCA,
13, ?S: Ymcnol: qwonolygucnoZ;... oT 140 255 4Mcen, NyCTbiX A4Eek, NOrMHECKMX MK
a E ?25 TEKCTOBLIX 3HEHEHMH, CPEAN KOTOPLIX MILETCA HAMMEHELLEE SHAYEHWE,
5 | 67,
6 | ?25 3HauEHWE: 64
B | Sli Cnpaexa no 3Toi dyHKLmK oK l [ OTMeHa
181 73,
9| 72 )
0! .69
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Rasmz2.4.
B11 -
A B
10 77 31
11 w76 64_'
12 76
13 76
14 54
15 65
16 75
17 70
18 75
19 71
20 69
21 72
22 69
23 78
24 72
25 67
26 72
27 81
28 75
29 72
30 69
31
32
Rasm2.5.

Barcha ma'lumotlarning segmentga mos kelishini ko‘rish mumkin [64, 81]. Uni 9 (5 dan
10 gacha tasodifiy tanlangan) bilan ajratib oling:64-66; 66-68: 68-70: 70-72: 72-74, 74-76, 76-
78, 78-80, 80-82. C1-C10 hujayralarida guruhlararo intervallarning yuqori chegaralariga - 66,
68, 70, 72, 74, 76, 78, 80, 82 ragamlariga kiring.
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A L B C

0 77 g1 66
1 76 64 68
2 76 70
3 76 72
4 64 74
5 65 76
6 75 78
7 70 20
8 75 )
9| 7 | 1
0 69

1 72

2 69

3 78

4 72

5 67

6 72

7 81

8 75

9 72

0 69

Rasm?2.6.

D1ga n: chastotalarini hisoblash uchun Crarucruueckue kategoriyasida joylashgan Yacrora
funktsiyani ishlating.

MWH (" XV S| =
A B C D E F G H | | K
r

0 77 81 66(=
1 76" 64 68 N
2 76 70 Macrep dynrumi - war 1 ns 2 m ]
3 76 T2 | Dovak doyriip: 1
! 64 74 BEEAWTE KPATKOE OMMCAHME ASHCTEMA, KOTOPOE HYMHHO L
5 65 76 BEINOAHMTE, M HEMMMTE KHOMKY HaliTi®
] 75 78 KaTeropus: | CTAaTMCTMHECKME E| |
- 70 S BoibepuTe dyHKLO: 1
8 75 82

KM2.06P.MX - i
9 71 XM2.PACT i

KM2.PACT.IMX
B 69 XA TECT -
1 72 |:| |
2 69 SKCH.PACT

SKCLECC i -
3 78 YACTOTA(MacCHE_QaHHEBIX;MaCCHB_WHT EpBanos) L
4 72 Bel4MCNAET pacnpeaeneHne 3HaHEHMA No MHTEPBaNaM 1 Bo3EpallasT |
5 67 BEPTMKANBHEIN MACCME, COAEMKALLMI HA 00MH 3NEMEHT BoNbLIE, YEM MBCCME

MHTEpEanoE. L
6 72 |
7 81 |
8 7> CnpasKa No 570 QyHKLWM [ 0K ] [ OTMeHa ] 1
9 72
0 59 m
1
2
3

Rasma2.7.
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MaccuB gannbix Qatorida A1-A30 katakchadagi diapozonni kiritamiz. Maccus_
unrepBasioB qatorida C1-C9 katakchadagi diapozoniga kiritamiz.

HACTOTA A K v f | =4ACTOTA(A1:A30;C1:C9)
A B C D E F G H | ] K L M

ﬂ 72 66|=4ACTOTA(AL:A30;C1:C9)

z 7 68 rApryM EHTEI hyHKLMK m1
3 69 70

4 71 72 HACTOTA

5 73 74 Macons_panneix | A1:A30 = {T27%69:TLTHEBTRITTETTT6. .
6 68 76 Maccne_mHTepsanos |(C1:C9| = {66:68:70:72:74:765:76:80:82}

7 73 78

= {2:2:5:7:3:7:3:0: 1:0}

e ” B0 | Berwenser PaCNpeaeneHke SHEYEHHA N0 MHTEPBANEM W BO3BPAILEET BEPTUKANLHLIA MaCME, COAEPMALLAA Ha OAMH
) 76 82 | | anemeHT Bonblue, YeM MECOWE MHTEpPEANDE.

10 77 81 MaccHB_MHTEPBanos Maccie MHTEPBAnNOE MM CCLINKE Ha MHTEPBank!, B KOTOPEIX MpyNNMpYIoTCR
11 76" 54 3HAYEHWA M3 MACCMBA AaHHBIX.

12 76

13 76 3HaueHue: 2

14 64

15 55 Cnpaska no SToN dyHKLmKM [ QK J ’ OTHEHa ]
iz & e ——————————
17 70

18 75

19 71

20 63

21 72

22 69

23 78

24 72

Rasmz2.8.
YACTOTA » (" X ¥ fo| MACTOTA(AL:A30;C1:C9)
A B C | b} E F

1 72 66( =HACTOTA([AL:A30;C1:C3)

2 74 it

3 69 70

4 71 72

5 73 74

6 i) 76

7 73 78

8 77 B0

) 76 82

— b [ I | ]

LO 77 81

F

L1 76 B

L2 76

L3 76

L4 64

LS 65

L6 75

L7 70

Rasmz2.9.
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D1 - Fe | {=4ACTOTA(AL:A30;C1

4] A B C D E F
1| 72 66 2
2| 74 68 2
3 | 69 70 5
1 71 72 7
5 | 73 74 3
5 | 68 76 7
7 73 78 3
3 77 20 of
3 76 82 1l
0 77 21
1 76~ 64
2 76
3 76
4 64
5 65
6 75
Rasm2.10.

Natijani esa D1-D9 belgilab olib avval F2 bosamiz, so‘ng CTRL+SHIFT+ENTER.
Natijada — chastota oralig‘i 2,2,5,7,3,7,3,0,1.

Gistogrammani yaratish uchun tanlanish BcraBka/Aunarpamma kerak yoki asosiy
paneldagi tegishli belgini bosing (kursor bo‘sh xonada bo‘lishi kerak), so‘ngra quyidagi turni
tanlang:-I'mcrorpamma, namunadagi ko‘rinish, ni bosing 1axaee, yo‘nalish bo‘yicha Tloanucu
Ocu x ga C1-C5 hujayra oralig'ini Kiritish, lasiee — I'mcrorpamma- UutepBasnbl - YacTora-
T'oToBo bosing.

A B C D E F G H I ] K L M N
L 7 66 2
1 74 68 2| 4" ~
3 69 70 5 Bcraeka gwarpammel M
1 71 72 7
L3 WabnoHe! TwcTorpamma -

3 73 74 3 N
- o e | =] [88) 5| 93/ 98] 3
7 73 78 3 |||l rosduc | | | | | | | 3
3 77 B0 1] & Kpyrosas i A a
oo m e an) 0m] 0 o ud] 4]

r E NuHeiuaTtan |_ i | | |{ |__ __a |@)—\_}— | Ak
0 77 81

r @ C obinacTamui
1 76 64 - M & J J

i TodedHas A [ [
2 w - A9 ) s8] AA] Wb
3 76 it Bupwesasn | — = | j | | |
4 64 j’) MoBepxHoCTE o
E 65 G o | L 2 il e
6 75 @ Kemsimas Zasl Il 2% k"{ }f || 47—
| @2 Mysbipekosas | | | | | | |
7 70
8 75 ‘@ NenecTkosan Kuy s
9 7 A e @l (ARl [an] o] z
i} 69 [anasneHMe wabnoHamm, .. ] [ CAenaTh CTEHAEPTHOIA ] [ 0K J [ OTMeHa
1 72 \
2 69
Rasm2.11.
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Gistogramma

chastota

[ICT TV
[l

HPagl

=
|

Oraliq

Rasm2.12.

Ko‘pburchak yaratish uchun fagatgina grafik turini amalga oshiring
I'ncrorpamma- I'padux bosing.

Poligon

/\ JAY
/ N/ \
N/ \

chastota

/ V \ —Panl

e B e o L e I = T - = |
™
N
_,..-l"'

Oraliq

Rasm2.13.

Kumulyata egri qurish uchun to‘plangan chastotani hisoblashingiz kerak. Uning uchun E1
katakchaga «=D1», E2 ga «=D1+D2» kiritamiz va avtoto‘ldirish bilan E9 gacha siljitamiz.
Keyinchalik ko‘pburchak holatida bo‘lgani kabi, chizigda ham grafik tuzamiz Juanazon
da E1- E9 Kkiritamiz, Paa- Iloanmucu Ocu x ga C1-C9 kiritamiz.
Namunaning asosiy ragam ko‘rsatkichlarini toping. Ularga kirish uchun biz ikkita ustunni
tanlaymiz, masalan, F va G, biz birinchi navbatda xarakteristikaning nomini Kkiritamiz,
ikkinchidan - funksiya, bu erda ma'lumotlar majmuasi (Ctpoka«Huciaol»), A1l-A30ulanishni

belgilang.
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Kumulyata

40

35

30
25 \
20 \
15 \ === Panl
10 \
i \

Yig'ilgan chastota

oraliq

Rasm2.14.

3-AMALIYOT ISHI
MATEMATIK MODELLASHTIRISHNING TRANSPORT
MASALALARINI ELEKTRON JADVAL YORDAMIDA YECHISH.

Magsad: Transport masalalarini matematik modellarini shakillantirib elektron jadval orgali
yechimini topish va optimallashtirishni o‘rganish.

Nazariy gism

Transport muammolarini matematik shakllantirish

Umuman olganda, transport muammosining matematik shakllanishi quyidagicha
ifodalanishi mumkin. Bir hil mahsulotga (masalan, ko‘mir, qum, tsement va boshgalar) ishlab
chigarish yoki saglash nugtalari va n iste'mol nugtalari mavjud. Har bir mahsulot uchun, ai-ga
mahsulotning ishlab chigarish hajmi yoki mahsulot zahirasi (i (1,2, ..., m)) beriladi va har bir
iste'mol nugtasi uchun bj belgilanadi - j-th iste'mol nugtasida mahsulotga bo‘lgan ehtiyoj (j { 1,2,
..., N}). i-ishlab chigarish punktidan j-th iste'mol nuqtasiga gadar bir mahsulotni tashish yoki
tashish narxi ma'lum.

Mahsulotning optimal transport rejasini aniglash kerak, shuning uchun iste'molning
barcha nuqtalarida talab goniqtiriladi va barcha mahsulotlarning umumiy transport xarajatlari
minimal.

Biz quyidagi o‘zgaruvchilarni hisobga olamiz: xjj - i-ishlab chigarish punktidan j-th
iste'mol nugtasiga ko‘chirilgan mahsulotning miqdori yoki transport hajmi. Keyinchalik,
umuman, transport muammosining matematik formulasi quyidagi tarzda shakllantirilishi
mumkin.

m n
ZZCinij — min

i=1 j=1 xelg (3.1)
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Quyidagi tengsizlikka cheklovlar tizimida Ap mavjud bo‘lgan muqobil variantlar
to‘plami mavjud:

Zn:xij =a,Vie{l2..,mj(2.2)

ixij =b, Vj e {12,..,n}(2.3)

X; =0,Vie{l2,..,m},Vje{l2..n|2.5)

Shuni ta'kidlash kerakki, standart chizigli dasturiy muammolardan fargli o‘laroq,
transport masalasining matematik shakllanishida qulaylik uchun ikkita indeksli o‘zgaruvchilar
go‘llaniladi.

Bu holatda transport muammosining o‘zgaruvchan umumiy soni: m n, bu transport
parametrining bir xil indeks bilan mos keladigan matematik formulasini shakllantirish imkonini
beradi.

Klassik chizigli dasturlash transporti muammosi muvozanatli yoki yopiqgdir, ya'ni, ushbu
mahsulotning umumiy ishlab chigarish hajmining teng iste'mol miqdori iste'molning umumiy
hajmiga teng bo‘lgan shaklda shakllantiriladi. Bu shart alohida cheklashlarga mos keladi. Aks
holda, agar tenglik saglanmasa, transport muammosi muvozanatsiz yoki ochiq deb nomlanadi.
Amaliyotda transport muammosining turli xil o‘zgarishlari mavjud. Ulardan eng mashhurlari
ishlab chiqgarish va iste'mol nugtalarini bog'laydigan transport tarmog'ining tuzilishini aniglash
uchun grafik kabi go‘shimcha tuzilmalardan foydalanadilar. Tegishli transport muammosi
muayyan grafika uchun go‘llaniladigan tarmoqg formulasida shakllantirilishi mumkin, shuning
uchun grafikalar bo‘yicha optimallash muammolari sinfiga kiradi. Shu bilan birga, klassik
transport muammosi o‘zgaruvchining ayrim yoki barcha o‘zgaruvchan giymatlarining yuqori

chegaralarida shartlar bilan toldirilishi mumkin: %ij < . bu erda hij- i-ishlab chigarish nugtasi
va iste'mol uchun j-nuqtasi orasidagi transport hajmi. Bunday modifikatsiyani modeldagi
go‘shimcha cheklovlarni kiritishiga olib keladi. Birog, bu go‘shimcha cheklovlar MS Excel2010
dasturidan foydalanib ularni hal gilish jarayoniga sezilarli ta'sir ko‘rsatmaydi.

Ms Excel 2010 dasturi yordamida transport muammosini hal qgilish.
Ms Excel 2010 dasturidan foydalanib klassik transport muammosini hal gilish uchun asl
vazifa parametrlari uchun aniq giymatlarni ko‘rsatishingiz kerak.

Neft-gaz quyish stantsiyalari va benzin stantsiyalari o‘rtasida ma'lum bir tovar benzinini
tashishning magbul rejasini aniglash masalasini ko‘rib chigish.

Bu holatda, benzinni tashilayotgan mahsulot, ishlab chigarish nugtalari sifatida 3 ta neftni
gayta ishlash zavodi (t = 3) va iste'mol ballari sifatida 4 ta yoqilg'i quyish stantsiyasi (n = 4)
hisoblanadi.
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Yoqilg'i ishlab chiqarish hajmi quyidagilardan iborat: Ne 1- 10, Ne 2- 14, 3-17 tonna. Nel-
15, Ne 2-12, Ne 3-8.5, Ne 4-5,5 tonna benzin iste'moli hajmi. Bir tonna benzinni tashish narxi
quyidagi jadvalda ko‘rsatilgan:

Istfe mql tovarlari /_ ishlab Nel No2 No3 Nod
chigarish punktlari

Nel 3 5 7 11
No2 1 4 6 3
Ne3 5 8 12 7

Ko‘rib chigilgan individual transport muammosining tegishli matematik formulasi
quyidagi shaklda yozilishi mumkin:

min.
3x11+5x12+7x13+11x14+x21+4x22+6x23+3x24+ +5%x31+8x32+12x33+7x34— X<4s

ruxsat etilganAﬁ alternativalar to‘plami quyidagi tenglik turiga cheklovlar tizimi
tomonidan shakllantirilgan:

X + X, + X5 +x, =10;

Xy + Xy + Xpy + X5, =14

Xy + X3y + X33 + X5, =17

X, + X, + x5, =15;

Xy + Xy + X3, =125

X3+ Xyy + X35 = 8,55

X4+ X5 + X5, =5.,5;

x, 2 0,Vi e {1,2,3},V) € {1,2,3,4}.

Ushbu vazifaning dastlabki uchta cheklovi umumiy cheklovga, umumiy cheklovga
quyidagi 4 ta cheklashlarga va umumiy cheklovga so‘nggi cheklovga mos kelishiga e'tibor
bering.

Bunday holda, transport muammosining muvozanatiga mos keladigan umumiy to‘siq,
ko‘rib chigilayotgan alohida muammoning matematik modeliga Kkiritilmaydi. Bu to‘g'rida
to‘g'ridan-to‘g'ri tekshirish sizning umumiy cheklovni amalga oshirishga imkon beradi, ya'ni
dastlabki transport vazifasini muvozanatlashtirgan degan ma'noni anglatadi.

MS Excel 2010 yordamida formulali shaxsiy transport muammosini hal gilish uchun
chizigli dasturlash kitobida yangi varaq yaratamiz va uning nomini transport muammolariga
o‘zgartiramiz.

Muammoni hal gilish uchun quyidagi tayyorgarlik bosgichlarini bajaring:

1. Hujayralarda kerakli yozuvlar gilamiz A5:A10, B1l, F1. B5:G5, rasmda
ko‘rsatilgandek. Shuni ta'kidlash kerakki, ushbu yozuvlarning o‘ziga xos tarkibi ko‘rib
chigilayotgan transport muammosini hal etishga ta'sir gilmaydi.
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m [nagHas EcTaska PazmeTka crpaHuubl DopMynsl Fi

3 3‘ Calibri AN ==g e
BUEB”Tb_‘j' K& U- H- d-A- EEE Ei
Eydep oBmeHa I WpngT

G10 - Jx
A B C D E

1 Butun funksiyaning koeffitsiyenti
2 3 3 7 11
3 1 4 6 3
4 3 3 12 7
5 |O‘zgaruvchilar x1i %2i %30 x4
6 x1j|0
7 %2j|0
8 x3j|0
9 Cheldanish givmati
10 AYOQSH 15 12 8,5 5,5
11

Rasm 3.1.
2. B2: E4 hujayralarida ob'ektiv funktsiyaning koeffitsientlarining giymatini kiriting.

3 3 7 11
1 4 6 3
3 8 12 7

Rasm 3.2.

3. F2 hujayralarida biz formulani kiritamiz: =cymmnpounss(B2:E2; B6:ES), bu ob'ektiv
vazifani ifodalaydi.

MacTep $yHKUWA - war 1 us 2 @ﬂ—hj

Ooua dyHKLAM:

BEEAMTE KPATKOE ONMCaHME ASACTEMA, KOTOPOE HYHHO

BLINOMHUTE, M HEHMATE KHoMKy "HaiTi

KaTeropua: MaTeMaTu4eme lz‘

BrifiepiTe dyHikto:

CYMMECA
CYMMECIMAMH

CYMMKE
CYMMKEPASH |
[a% 13B(maccns )

Bo3BpalwaeT CyMMy NPOMSEEAEHNI ANANasoHOE MM MaCCMBOE.

Rasm 3.3.
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AprymenTsl dyHELMIA

CYMMMNPOWZE
Maconsl ||
Maccus2

Macous3

JHAYEHHE:

Cnpaeka no 3Tol dyHKLKM

|E3

1 [

b

BosspawasT cymmy I'IDDD‘IBBEJJ.EHMH AWana30oH0E MNK MalCMB0E.

Maconel: macosl;macael;... 0T 2 0o 255 MACMBOE, COOTEETCTEYHOWME
KOMNOHEHTEI KOTOPLIX HYAHO CHEYaNa NepeMHOMHTE, 3 3aTEM CNOKHTE
nofyYeHHsIE NPpovMsBeAeHHA, Bce MACoMBE! AOMAHEI MMETE OAMHIKOBYID

Ok l | OTHEHE

Rasm 3.4.

G6: G8 va B10: E10 katakchariga cheklovlarning o‘ng tomonlariga mos keladigan giymatlarni
kiriting. F6 katakchaga quyidagi formula kiriting: =cymm (B6:E6), bu birinchi cheklovni
anglatadi. F6 katakchaga kiritilgan formulani F7 va F8 katakcharga nusxalaymiz.

4. B9 katakchaga quyidagi formula kiriting: =cymm(B6:B8),bu to‘rtinchi cheklovni ifodalaydi.

5. B9 katakchaga kiritilgan formulani C9, D9 va E9 katakchariga nusxalaymiz.

ETH9-

Khural -
m MnasHaa Bcraska PasmeTka cTpaHuLbl DopmMynsl JaHHeie PeLgHIMp oBaHME Bug AE
‘_j & Calibri -1 - A‘ A ?Hapanncrekna
ESR
EcraguTs K & 94- H- T~ A - £ | 3] OBneguHiTs 1 NOMECTHTS & LeHTpE ~
Bydep obmeHa Wpudt BulpasHWBaHWe
B9 - fe | =CYMM(BE:E6)
A B = D E F G
1 | Butun funksiyaning koeffitsiyenti Butun funksiyaning giymati
2 3 3 7 11 0
3 1 4 6 3
4 3 3 12
Qayia
ishlab
Cheldanish qiymati ..
k2 chigish
5 O‘zgaruvchilar x1i x21 X31 x4 zavodi
6 x1j 0 0 10
7 x2j 0 0 14
3 %3] 0 0 17
9 |Cheldanish givmati 0| 0 10 10
10 AYOQSH 15 12 8,5 5,5)%
Rasm 3.5.

MS Excel 2010 ish varag'ining transport muammosini hal gilish uchun dastlabki
ma'lumotlarga ega ko‘rinishi shaklida ko‘rsatilgan.

Muammoni yanada yaxshiroq hal gilish uchun, asosiy menyuning ishlashini amalga oshirish
kerak bo‘lgan Pa3paboTumnk | [Mouck pemenns... bo‘limni oching.
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3 = Knwral - Microsoft Excel

Bcrasxa  Paswersa croarwum  ©opuyaw  Jowmue  Peuercwposawde  Baa | Paspa ABBYY FineReader 12

= 300 wakpoa

"2 8 omwoamensiue ceanmin -
Visual Makpocu Haacrpoiixw Hag
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& Ceoncrea
& npocorp koaa

Enopr [

) Naxeru pacumpennia =

Merounme Oenacrs

/i) Besonacocrs makpocos oM o . 4 OrospasuTs oxMo TS
Koa Hagcrpoiinn Ineumerts ypasrenis o s e
B9 hd S| =CYMM(B6:E6)
7 A 8 | ¢ o 3 F G -
cTpodixu 8-
1 Butun Butun qlymati it Sl
2 3 3| 7 1 ol LocTyrese nacTooRor:
3 1 4 6 3 [CIPscroymesmes anm epo
3 3 3 - [ZInaer anamisa
a [ [ Maxce aiannsa - VBA
Qayta 0 peue
| Cheklanish qiymati A
chigish
s o x1i x2i x3i xai zavodi
& x1) 9] 0] 10|
7 X2 o 0 14|
8 3 o 0 17]
9 |Cheklanish giymati of 10 10|
10 AYOQSH [ 12 8,5 55
u flovex pewera
12 VHCTOYMT AR POWOKS P YPSEreri n 33551
s s
1B
14

Rasm 3.6.
Mouck pemenusi mulogot darchasini oching va quyidagilarni bajaring:

ClpooiTs

= 38MPY3MTb/COXPEHHTE

Krural - Microsoft Excel - =
[anHeie PelieHsMpoBaHME Bug PaspaboTumk ABBYV FineReader 12 &
JueHna Al T & OuncTnTe = = [ nposepka aarrsx % lpynnuposate #= 2y Monck pewenna
a Ala z . =
Ba & N pHTE MASLMA 4@ Pasrpynnuposate 5
l CopTupoBka | ®uneTp 7, TekcTno  ¥panute . .
ITb cBAZM | & M# NonOoAHMTENBHO | cronBuam aybamkaTsy A/W3 “HTO eI _%lJV'Ip-JIIExﬂ-JHHI:III WTor
, N
i ST ALEE S LI MNapamMeTpel NCUCKA peleHua ... — g _—
6:E6)
F G Q
— - ONTUMHSHPOBET LIENesyIo hyHILITO:
Butun funksiyaning giymati
i 0 . i
fo: @ Makamyn () Muasamyn () SHaueHma:
3
7 MsMEHAR AHEiKM NEPEMEHHEIX:
Qayta
Cheldanish giymati .. B COOTBETCTEMM C OrPaHMUEHHANI:
chigish
4 zavodi i NofasuTs
o 1
MzmeHHIb
0 |
0
Lo
p

CRenaThb NepemeHHble G583 orpaHueHii HEOTPHUETENEHBIMI

Beibepure -
— P‘lm.m. wima | MOMCK PEWEHWSA HEMMHERHEIX 33A34 METoAoM OMNT - ManameTrm

Rasm 3.7.
1. Ontumu3upoBarts 1eneByio Gyrkimto: maydonida absolyut manzilni $F$2 kiriting.
2. PaBnoii guruh uchun: muaumywm qidiruv echimini tanlang.

~ Ny

B Napametps noucka pewenus - — g =

] ONTHMHZMPOBATE LENESYID HYHKLIHD: SFE2 Ij
o ©) Makamym HiaMyM! () SHadeHuA: 0

VISMEHAR AYEIKH NEPEMEHHBIX:

B COOTBETCTENM € OrPAHMHEHUAMI:

JAobaeuTe

VismeruTs

I,

Ynanute

ChpoaiTe

I

< || zarpysurejcoxparume

CAenaT nepemerHeie Be3 orpaHMuEHIA HEoTPULEATENEHEIMA

Buifiepure = S T

Rasm 3.8.
3 Usmenss stueiiku nepemennbix: maydonida absolyut manzilni $B$2:$E$4 Kiriting.
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i~ e Keural - Microsoft Excel
[ | rtnaswas  Boamka  Pasmerka crparMus  Oopwyas | [Janke | Peuewivposabwe  Bui  Paspaborumk  ABEYY FineReader12
| @ S Ty Monck
| bz 0 EN=HO | cronfuam ayBankatel sl
MlonyHeHNE BHELIHIX A3HHBI Mok EermA Coptaposka v dmnetd oL e Pt @
B2 - fx | =CyMMNPOM3B(B2:E2;86:56)
A B c D £ £ G —
— - - ONTUMASMDOBATE LENESYO dYHKLIIO: F$2
| Butun funksivaningkoeffitsiyenti, __ __ JButun funksiyaning giymati
3 ? ! 1 o Io: ) Makamys @ Musmeyn () Snauenis:
1 4 6 3
5 8 12 ‘ VisMEHAS AUFiKN MEDEHEHHBIX:
Qayta $BE2IEESE
ishlab
Cheklanish giymati L. 5
qty chigish B COOTBETCTBIN € OFPaHIHEHHANH:
0‘zgaruvchilar X1 x21 x31 x4 zavodi M Aobasuts
x1j 0 0
2 0 0
o 0
Cheklanish giymati 0 10 10
~ || zarpysrsjcoxparims
Cae pEMEHHbIE BE3 OrPaHUMEHIT HEOTPMUATENEHBIMA

4. Toldirilgan transport muammosining dastlabki formulasini

Rasm 3.9.

asosiy cheklovlariga mos

keladigan 7 ta cheklovlarni go‘shing. Buning uchun quyidagi amallarni bajaring:ans 3amanus
Dastlabki cheklashni dastlabki echimlarni ITouck qutisiga o‘rnatish uchun J{o6aButs yorlig'ini
bosing; ko‘rsatiladigan gqo‘shimcha oynadagi $F$6 katakchani tanlang, koropas

Katakchani Ccpuika nomi bilan maydonda paydo bo‘lishi kerak;

ochiladigan ro‘yxatdagi cheklashlar belgisi sifatida, gattiq tengsizlikni tanlang
$C$6 katakchasi cheklashning o‘ng gismining giymati sifatida tanlang;

Qo‘shimcha darchada birinchi cheklovni go‘shish uchun /{o6asuts tugmani bosing;
shunga o‘xshash golgan 6 ta cheklovni belgilang.

Jobaenenue orpaHrHeHmua

[ |

CrbInKka HE AYEKM:

SF55

] -scs

i

OrpaH14eHHe:

=

ER

OrMeHa

Rasm 3.10.

5.Vazifa o‘zgaruvchilarining noan‘anaviy qiymatlari bo‘yicha oxirgi cheklovni go‘shing.
Transport muammolariga cheklovlar bilan hal gidirish dialog darchasi ko‘rinishi ko‘rsatilgan.

Mapametpsl | |
SE0MOUMOHHBIR NoUCK pelweHua =1
TOuHOCTS OrpanuseHin 0,000001
[ Yicnenesceare asTomaTnueckoe macwTabuposanme
[ noxa: Te pesyn paLy
PelweHmne ¢ LENOUMENEHHBIMK OF| paHUYEHUAMI
] ¥irHopHpoBaTe LENOYMENEHHBIE OFPaHUYEHWA
Lienouncnennan onmmansHocTs (%) 1
Npeaenel peweHKa
Makcnmanenoe epema (B cerynaax):
“ucno wrepauni
SEOMOLMONHEIE N LENOYHCAEHHEIE OrREHHHEHNA
MakcumansHoe “Meno no, nsapan
MakcumansHoe uncno AomycTimelx pewerui
oK I Ommena

Rasm 3.11.
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Cheklovlar va ob'ektiv funktsiyani aniglaganingizdan so‘ng siz Bemonuauts tugmachasini
bosishingiz kerak bo‘lgan ragamli echimni qidirishga kirishingiz mumkin. Hisob-kitoblarni
amalga oshirgandan so‘ng, MS Excel 2010 quyidagilarga o‘xshash bo‘lgan migdoriy echimga
ega

b T d = = Krmral - M
o ladl:
@ rnasHas Bcraska PasmeTka cTpaHWUbl Doprynbl AaHHble PeueH3npoBaHWe Bua Pasp
z & Calibri 11 - A N = == - = MNeperoc Tekcra
|32 T i
Eicra'EuTb - K A U - | - O - A~ = = = | EE £5 [ O61eaMHUTE M NOMECTUTE B LEHTPE ~
By ep o6meHa WpwdgT EnipaBHMBaHWMe
F17 - I
A B C D E F <]

1 Butun funksiyaning koeffitsiyenti Butun funksiyaning giymati

2 3 5 7 11 208,5

3 1 4 6 3

4 5 8 12 7

Qavta

Cheklanish qivmati 31;1:;1

5 |[O'zgaruvchilar wli »2i =] | i zavodi

=] x1j ] 1.5 8,5 o] 10 10

7 x2j 14 0 0 o] 14 14

8 x3] 1 10,5 0 5,5 17 17

9 |Cheklanish givmati 15 12 8,5 5,5

10 (AYOQSH 15 12 8,5 5,5

11

12

Rasm 3.12.
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4-AMALIYOT ISHI
MATEMATIK MODELLASHTIRISHNI ELEKTRON JADVALIDAGI

GRAFIK USULLARI.
O<zgaruvchan kesimli sterjen tebranishi masalasining matematik modeli va uni yechish usuli.

Magsad:Talabalarni o‘zgaruvchan kesimli sterjen tebranishi matematik modeli va uni
yechish usuli algoritmi bilan tanishtirish hamda unga elektron jadvalga ishlashga o‘rgatish.

Nazariy gism

Uzunligi L ga teng, uchlari sharnirli mahkamlangan, o‘zgaruvchi kesimli sterjenga
g =q(t) kuch ta’sir etayotgan bo‘lsin (rasm). Sterjenning tebranish masalasini garab chigamiz.
Sterjenning tebranish funksiyasi (progib)ni W( X,t) deb belgilaylik. U holda kuchlanish va

deformatsiya orasidagi bog‘lanish

o=Ee¢ 1)
ko‘rinishda, W(X,t) va & deformatsiya orasidagi bog‘lanish esa quyidagi ko‘rinishga ega
bo‘ladi:

E=—-1

2
P @)

Sterjenning tebranish masalasida inersion kuch hosil bo‘lib, harakat tenglamasi quyidagi

munosabat yordamida ifodalanadi

M - mW
ox’ ot?

Bu yerda t-vagt; m-sterjen massasi; (| = ((t)-sterjenga ta’sir etayotgan kuch;

©)

M :”ZadF - inersiya momenti.
F

(1), (2) va (3) yordamida sterjenning tebranishini ifodalovchi

0 [EJ(X)%Z)\(/”+m82W=q(t) 4)

ox’ ot’
xususiy hosilali differensial tenglamani hosil gilamiz.
(4) tenglama X =0 va x = L larda quyidagi chegaraviy
oW

W =0:;
OX?

0 (5)

va t =0 da boshlang‘ich
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oW
W =g¢(X), E:W(X) (6)

shartlar bilan birgalikda, sterjenning tebranishi haqidagi masalasining matematik modelini
tashkil etadi.

Xususiy holda F =const bo‘lsa, u holda

o0’ [ O°'W o'W
J +m =q(t
8x2(8x2 J ot? at)
tenglamani olamiz.
(4) —(6) da quyidagi v_vzﬂ, x=23(x)= ‘](X), m=T" = EJ‘; 1,
W, I J, m, m,|
_ 4
gq= g almashtirishlarni bajarib (va oldingi belgilashlarni saglab golib) quyidagi
EW,J,
oW o’ o°'W
m( x + J(Xx =q(t 7
()atz axz{()gxz} q(t) (7)
xususiy hosilali differensial tenglamani hosil gilamiz. (5) va (6) shartlar esa X =0 va X =1 da
O°W(X,t)
va =0 da
oW ( x,t
W =p(x). Sy ®

ko‘rinishni oladi.

Bubnov-Galyorkin usuliga ko‘ra (7) tenglamaning (8) shartni ganoatlantiruvchi

yechimini
W(x,t):iyn(t)sinnnx (10)

ko‘rinishda gidiramiz. (10) ni (7) ga qo‘yib
>y (t)sinnzax + >y (t)[I(x)(nz)* sinnzax — 23" (x)(nz )’ cosnzx —

_q(t)
m(x)  m(x)

—J"(x)(nx)?sinnzx]

tenglikni hosil gilamiz.
Bu tenglikni ikkala tomonini sinmznx ga ko‘paytirib, uni 0 dan 1 gacha integrallaymiz va
natijada
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Yo(t)+ 28, y,(1)=q,(t),  m=12,..N (11)

ko‘rinishdagi oddiy differensial tenglamalar sitemasiga ega bo‘lamiz. Bu yerda

a_ =ZT[J(X)(n;z)“sinn7zx—2J'(x)(n7r)3 COSN/X —

~ 3 (x)(nz ) sinnax] S'”m7)’xdx
X
tsinmazx
q.(t)=q(t)] dx
o m(x)
(11) tenglamalar sistemasi uchun boshlang‘ich shartlar quyidagi
Yu(0)=Yno»  Yau(0) =Y, (12)

ko‘rinishni oladi. Bu yerda
1 1
Yoo = 2] @X)Sinmzzxd, y,, = 2[w(x) sinmamxd
0 0

(11), (12) Koshi masalasini Runge-Kutta usulida yechamiz. Topilgan Yy (t) ni (10) ga olib
borib go‘yamiz va sterjenning tebranish W ( X,t) funksiyasi aniglaymiz.

Misol 1. Ushbu J(X)=1+01-x, o(X)=w(x)=0, m(x)=100, q(x)=20
lar uchun sterjen o‘rtasining( X = 0,5) tebranishini aniglang va uni grafik ko‘rinishda tasvirlang.

Yechish. n=3, nt=151, ht=0]1 lar uchun, yuqorida keltirilgan dasturdan

foydalanib berilgan masalaning sonli yechimi olindi va natija quyidagi grafikda tasvirlangan.

Rasm 4.1.

Sterjen tebranishini aniglashga elektron jadvaldagi go‘rinishi:
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Misol 2.

Pl T
[nagHas BcTaeka PazmeTka cTpaHWUk TopMynbl JaHHble PeueHznpoear
_!] 'f’ Arial Cyr 10 < A A = = %] AP EEHEDEHUCTEKCI'E
= B3 -
Bﬂaf”"'b 7 X & 4~ - d-A- EE = #EE Hosvegmnmsuno
bydiep o6MeHa [w LWpwudT a ErlpaEHHEIHKWE
c4 - £ |
A B C Dy E F G H

1 |Z=x+zy+1 B7=$AT7+2*B%6+1

2 x[0,6] h=0,5 B7:H19 ra4a kopara benrunab

3 y[0,6] h=1 MacTep gHarpaMHi 4akupub
Il .}‘HI'I H4YHOa NOEEPXHOCTEHH TaHNanMus

5 x y CYHr 244 NereHgaHn onamus.

6 0 1 2 3 4 5 B

7 0 1 ] 7 9 11 13

8 0.5 1.5 3.5 55 7.5 9.5 1.5 13.5

) 1 2 4 6 8 10 12 14
10 1.5 2.5 45 6.5 8.5 105 12,5 145

i 2 3 5 7 9 1 13 14
12 25 3.5 5.5 7.5 9.5 11,5 13,6 15,5
13 3 4 G g 10 12 14 16
14 3.5 45 6.5 8.5 105 12.5 14.5 16.5

15 4 5 T 9 1 13 15 17
16 45 55 7.5 9.4 1.5 13.5 15.5 17.5
17 g B 8 10 12 14 16 18

18 55 6.5 8.5 105 12.5 145 16.5 18.5
19 6 7 9 1 13 15 17 19

Rasm 4.2.

Rasm 4.3.
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5S-AMALIYOT ISHI
MATHCAD DASTURI MUXITI BILAN TANISHISH. SODDA

HISOBLASHLAR BAJARISH.
Magsad:Mathcad tizimida ishlash hagida tushunchaga ega bo‘lish.Matematika ifodalarni
hisoblash boyicha masalalar yechishni o‘rganish.

Nazariy gism

Mathcad tizimi va unda ishlash texnologiyasi

Matematik paketlar, aynigsa Mathcad —mashhur paket bo‘lib, ilmiy — texnikaviy soha
mutaxassislariga dasturlashning nozik elementlariga e’tibor berilmasdan (masalan:fortran, C,
paskal, BASIC va boshgalar kabi) kompyuterda matematik modellashtirishni amalga oshirishga
katta yordam beradi.

Mathcad 1986-yilda Massachueset texnika unversitetida olim Allen Razdov tomonidan
yaratilgan.Hozirgi kunda Mathcad dasturini qullab versiyalari (variantlari) yaratilgan bo‘lib,
ulardan oxirgisi Mathcad s 1.0 po 4.xx, Mathcad 1.0 dan 15 versiyalarigacha ishlab chiqgarilgan.
Tabiiyki, har bir variant uzidan oldingisidan foydalanish uchun qulayligi va boy imkoniyatlari
bilan farqg giladi.

Quyida Mathcad matematik dasturlash muhitida ishlashning yaqgqol ajralib turadigan
imkoniyatlarini sanab o‘tmoqchimiz:

» Mathcad muhitida matematik ifoda, gabul gilingan ko‘rinishda ifodalanadi. Masalan,
daraja yuqorida, indeks pastda, integralning yuqori va quyi chegaralari esa an’anaviy joyida
turadi.

» Mathcad muhitida “dasturlashni” tuzish va ularning bajarilish jarayoni parallel
kechadi. Foydalanuvchi Mathcad — hujjatida yangi ifoda kiritar ekan, uning giymatini hisoblash
va ifodani Kiritishda yo‘l goyilgan yashirin xatoliklarni grafigini ko‘rish imkoniyati ham
mavjud.

» Mathcad paketi yetarli darajada qudratli matematik apparat bilan qurollanganki, ular
orqali tashqi pratseduralarni chagirmasdan turib paydo bo‘ladigan muammolarni hal gilishimiz
mumkin.

Mathcadga xos bo‘lgan ayrim hisoblovchi qurilmalarni sanab o‘tmogchimiz:

»  Chizigli va chizigli bo‘lmagan algebraik tenglama va sistemalarni yechish;

» Oddiy differensial tenglama va sistemalarni (Koshi masalasi va chegaraviy masala)
yechish;

» Xususiy hosilali differensial tenglamalarni yechish;

» Berilganlarni static qgayta ishlov berish  (interpolyatsiya, ekstrapolyatsiya,
approksimatsiya va ko‘pgina boshga amallar);

» Vektor va matritsalar bilan ishlash (chizigli algebra va boshqalar);

» Funksional bog’liglikning maksimum va minimumini izlash.

Mathcad paketi matematik va fizik-kimyoviy formulalarga, hamda o‘zgarmaslarga
asoslangan yordamchi go‘llanmalar bilan boyitilgan.

Foydalanuvchi oz oldiga qoyilgan masalani yechish bilan cheklanibgina qolmay, fizikaviy
masalalarni yechishda o‘lchovni hisobga olish imkoniyatiga ega. Bunda foydalanuvchi birliklar
sistemasini ham tanlashi mumkin.
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Matematik ifodalarni qurish va hisoblash.

Tahrirlashda klaviaturadan ham foydalanish mumkin, masalan boshlang’ich holatda
ekranda kursor krestik ko'rinishda bo’ladi. Ifodani kiritishda u kiritilayotgan ifodani egallab
olgan ko 'k burchakli holatga o tadi. Mathcadning har qanday operatorini kiritishni uchta usulda
bajarish mumkin:

> menyu buyrug'idan foydalanib;
> klaviatura tugmalaridan foydalanib;
> matematik paneldan foydalanib.

O’zgauvchilarga giymat berish uchun yuborish operatori “:=" ishlatiladi. Hisoblashlarni
amalga oshirish uchun oldin formuladagi o'zgaruvchi qiymatlari kiritiladi, keyin matematik
ifoda yozilib tenglik “=" belgisi kiritiladi, natijada ifoda qiymati hosil bo'ladi.

Oddiy va matematik ifodalarni tahrirlashda menyu standart buyruqlaridan foydalaniladi.

e qirgi bo‘lish — Ctrl+x;

e nusxa olish — Ctrl+c;

¢ 0 yish — Ctrl+v;

e bajarishni bekor qilish — Ctrl+z.

Oddiy matematik ifodalarni hisoblash quyidagi rasmda keltirilgan:

. Mathcad Professional - [Untitled:1]

@ File Edit Wiew Insert Format Math  Symbolics  Window Help - 8 x
ed &V e me = > & ooz -] @ 2
|Narmal ||l ~l1+ ~B I U|===|i=i=
B~ [ == I3 <F 30 of ®
A
MibogaHd xucobnaw CTaHgapT dyHKUMANARD
x=3 =13 a:=10 o) = 1.609 sinx) = —0.939
s.3-% x4 y=3 atanlq) = 1.471 cos(x) = 0284
: d
E+3 _, J ¥ d = 2667 E4 =75
ek . .
CoHNM fzrapmacnap 3 24 yu.z ) lesia
&=1718 7= 3142 Tt
o2 Y
5 F _sgm 27t g - 14695
x4 il *
+
b
< >
Press F1 for help. ALTO MM |Page 1
Rasm 5.1.

Diskret o'zgaruvchilar va sonlarni formatlash.

Mathcadda diskret o'zgaruvchilar deganda sikl operatorini tushunish kerak. Bunday
o'zgaruvchilar ma'lum qadam bilan o'suvchi yoki kamayuvchi sonlarni ketma-ket qabul qiladi.
Masalan:

x:=0..5. Bu shuni bildiradiki bu o'zgaruvchi qiymati qator bir necha gqiymatlardir, ya'ni
x=0,1,2,3,4,5.

x:=1,1.1..5. Bunda 1 — birinchi sonni, 1,1 — ikkinchi sonni, 5 - oxirgi sonni bildiradi.

x:=A,A+B..B. Bunda A — birinchi, A+B — ikkinchi, B - oxirgi sonni bildiradi.

Izoh! O zgaruvchi diapazonini ko'rsatishda ikki nugta o'rniga klaviaturadan (;) nuqgta
vergul kiritiladi yoki Matrix (Matritsa) panelidan Range Variable (Diskret o'zgaruvchi) tugmasi
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bosiladi. Hisoblangan qiymatni chiqarish uchun esa o'zgaruvchi va tenglik belgisini Kiritish
kifoY. Natijada o'zgaruvchi gqiymati ketma-ket jadvalda chigadi. Masalan, x:=0..5 deb yozib,
keyin x= kiritish kerak.

Foydalanuvchi funktsiyaning uning argumentiga mos giymatlarini hisoblab chigarish va bu
giymatlarni jadval yoki grafik ko'rinishda tasvirlashda diskret o'zgaruvchilardan foydalanish
qulaylikni keltiradi. Masalan, f(x)=sin(x)-Cos(x) funktsiya giymatlarini x ning 0 dan 5 gacha
bo'lgan giymatlarida hisoblash kerak bo'lsa, u holda quyidagi kiritishni amalga oshirish kerak:
f(x)=sin(x)-Cos(x) x:=0..5 f(x)=javob.

Sonlarni formatlash. Odatda Mathcad 20 belgi aniqligigacha matematik ifodalarni
hisoblaydi. Hisoblash natijalarini kerakli formatga o'zgartirish uchun sichqoncha ko’rsatgichini
sonli hisob chigadigan joyga keltirib, ikki marta tez-tez bosish kerak. Natijada sonlarni
formatlash natijasi Result Format oynasi paydo bo'ladi.

.. Mathcad Professional - [ Formatir.med]

@ File Edit YWiew Insert Format Math  Symbolics  Window  Help - ax
el &V B me = > A& oz~ g
[Marrnal ||l <0 ~|lB ru|l===i=
B A [ == J2 <2 T ap W
CoHnap fopmaT. a=e"  MBOSE yuYH .
Ceneral a= 2203 x 10*
Dlecimal a = 22036 466
Engineeting = 22.026 x 10°
Skientific a= 2205 10

() = sin(z)  DPYHKUAA KWAMATNAPHH Xap XMn §OPMATAE YHKApUL

z=0.5 Engineering Diecitmal
T = fiz) = fi(z) =
[ 1] 0-100 0
Kl 841471103 0.841 +
2] 90928710 -3 .40
Kl 14112103 014
|4 75680210 -3 0757
3 85802410 -3 -0.959
- w
< »
For Help, press F1 ALUTO MUM |Page 1
Rasm 5.2.
Mathcad tizimida ishlash. Sodda hisoblashlar bajarishboyichatopshiriglar.
1) X,y,z o‘zgaruvchilarga giymat berib ifodaning giymatini toping:
- 3 72- y2 - 1 2 1
In|| x-_/sin x+§ x——x + cos| tg .
74" z+1
X+y

Dastlab o°‘zgaruvchilarning giymatini kiritamiz:
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] ®ain Tpaeka Bwua Bcraska ®opmat WHcTpymedTsl CMMEBOAbHEIE ONEpPaUUM
[Normal vl;fw.rial VIID v“ B 7 U|E==|iz4
Dv2HE &SR Y P =5 P00 v
[Moﬁ Beb-yaen |+ (] x= [2<F T ap W

Rasm 5.3.

So‘ngra Kaaskyasitop paketidan foydalanib, ifodani kiritamiz; (=) (tenglik) belgisini
bosib,natijaga erishamiz.

ﬁ] Main MMpaska Bwa Bcraska @Oopmat WHCTpymeHTsl CWMMBONbHLIE onepaumy OkHo Cnp
INormal vI;ﬂ\rlal v]l[} v“ B 7 U |§ = | = §E|
D~SH &Y B o e =0 e | @

[ Moit se6-yzen v| @eo | |[@A (] »= 2 ‘

| Ka.ﬂbl(‘ﬂ]m’...@\l

sin cos tan In
log nl i =
nr EH

%
™
/
B
2

Rasm 5.4.

2) [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling:

_ 2m+sin®(8+x°)

38+ x3

Dastlab o‘zgaruvchilarni kiritamiz; [-1,5] oraligni kiritish uchun Marpuma paketining
(m..n) amalidan yoki klaviaturadagi (J) klavishidan foydalanamiz.

d

m=4a=-1b=5h=1.
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[Variables v]ﬂmesNewRoman v]1[) v“ B I 1

D~ SRV $BE|w Y=l
| Moii se6-ysen v| @c | |[@4F [ x= % <F 20 of
t=4 o1 s | Mapasa )
Rasm 5.5.

So‘ngra Kanskyasitop paketidan foydalanib funksyani quyidagicha kiritamiz:

DEEHERY | +2E| me = [ 1000 +
Moit BeG-y3en 'l oo | |[@A ] x= 1% <F 31 «p *
fm 4 <=1 5 |Marpuaua @‘ Kanskynar..[e3)
[=] =, s 1=l sin cos tan
M M o nloi
o 32 ied B Zu et
£x) = Z-ﬂ +351n{__8 +x J 2
8+x3 g
!
3 + :
Rasm 5.6.

Funksiyaning berilgan oraliqdagi giymatlarini toppish uchun so‘ngi amalni bajaramiz:

BEH SEY| 48R0 o) e = ||100%
eb-yaen v | &oo g+ [ <= [% <2 31 «f &

| MaTpuua @” [
E:] s, =" Il

i I‘1<> MT m.n

t=4 = —1._5 Kanbkynar..[£3)

y2 % dx¥ Du

2t+sinl8+x)

3
8+x3

£(x) =

f(x) =
4.408| »
4.489
3.928
3.208
2.502
1.938

1.715
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Rasm 5.7.

3) x=0.25 Funksiya hosilasini berilgan giymatda hisoblang:

f(x) = (x‘r’f) - (ij I N
5 4] |3
2-X \/;3

Ushbu fuksiyani xosilasini hisoblash uchun Maremarnueckne panelidagi Beruuciaenune
Marematuueckue vVa Kaabkyastop paketlari kerak bo‘ladi.
Paketlar yordamida funksyani quyidagi ko‘rinishga keltiramiz va natijaga erishamiz:

D-@HEBRY|) B0t WD =82 0|[0m v 0
[Moﬁ Beb-y3en "l Foo ||| A [ < 70 af ﬂ‘.‘ll

Kanekynarop @ .

gsin cos tan In log nl

x =025 MaTtemaTnueckuii an...@

dxh i % na

i
; T lim lim_ Tim Vi

no—+d +at -

£ o ﬁ_UII

BbluncaeHue @

+ = = = = =

fr xf xfy xfy

Rasm 5.8.

4) Quyidagi limitni toping:

. (n+D)* +(n-1)

lim

nsoo n* +10

Ushbu limitni toppish uchun bizga Maremarnueckue panelidagi Kaaskynsitop va
Boruucienne paketlari kerak bo‘ladi:

OD~vFH SRV BB o Y =& |100%
@ A [ <€ 37 aff -
' Matematuue.. @ Bbl...@

[Moﬁ peb-y3en "l & Go

123



Rasm 5.10.

Dastlab  ifodani kiritamiz va natijaga erishish uchun Bwerunciienne paketidan
foydalanamiz:

D=2l ES& Y| B v o (e =% D 0w -
[Moﬁ Be6-y3en 'l e | @ A [ [x=][2]<E 31 ap 'S'JI
_|_
@+D +@-1° s
noo~t ptii0
Rasm 5.11.
5) Aniq integralni hisoblang va natijani solishtiring:

% 4 e_x
| L x> In(v2 +1)=0881 Je (1——2jdx =51.13
5 COS(X) 1 X

Ushbu aniqg integrallarni hisoblash uchun maremaruueckue panelidagi Kaabkyasitop,
Borunciienue, va Matemaruueckuii anaiaun3s paketlaridan foydalanamiz.

D2l &R Y| @ o o = K}I:I”
Mol sy -] oo | @4 EETRE B -

i) I T

| 5w

¢ %
w7
4
1

Rasm 5.12.

So‘ng aniq integralni kiritib, quyidagi natijaga erishamiz:
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|Moﬁseﬁ—y3en V| ("bGU ||,e|,,z []|E|E|<E= gj |@|$1

MaTeMaTHYSCKHH aHanus m

x E3
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du = 0.881
J cos(x) Fx xf xfy xfy
0
SE—
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— sin cos tan In log
4y _ . Lq =l o mP A
dx — In(f3 + 1) = 0.881 ot POy 207200
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0 8 g AT T A
T
C 45 B w & B T A E
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L 453 4 ZHa 1l K A
_ : B MNE=OQTIlIFP
_ A= T v oxXV¥
£
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Rasm 5.12.

Grek alifbosi harflarini ishlatish uchun I'recheskiy paketlaridan ham foydalandik.
2-aniq integralni shunday tartibda kiritamiz va quyidagi natijaga erishamiz:
D~sld &Y B o e =|BBC

@+ [[==][2]<F 21 =8 #
@ KaﬂbeﬂﬂT..@‘

[Moﬁ Beb-yaen

& L e B gin cos tan In
o)) & I lm log nl i =l
lim_ lim  wr« - b R

KoneuHoe npownseegeHme Ctrl+#

T

Rasm 5.13.
6) Anigmas integralni hisoblang va natijani solishtiring:
7)
1 1 1 -1 1 1 -1 1
—+—=+— x> —=—-—+In(X) | ——dx > —-+3-atanh| =-x-+/3
I(x3 X2 xj (2x2) X ()J.ZXZ—G % V3-atan (3X\/_j

Ushbu anigmas integrallarni  hisoblash uchun Maremaruueckne panelidagi
Kaabkyasitop, Beruncienune va MaremaTuueckuii ananan3 paketlaridan foydalanamiz. So‘ng
anigmas integrallarni kiritib, quyidagi natijalarga ega bo‘lamiz:
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DvEH SRV BB © mEe = | ||100% | @
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rUhhhlw i mT e
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X X X = . 0o — =
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= = = = ==

fx xf xfy xfy

Rasm 5.14.

D~EH SRY | $BRE | me = ||100% ~| @
| Moit Be6-y3en v| @so | |[@)+F [ [=|T5<¢ g1 a8 *

MaTemaTmueckuid au...@ Kansiynatop

sin cos tan In log
(O T O T

j dx—)\ﬁ'hl(;_ﬁ,]_\ﬁ'm(;"‘\ﬁ.] el
2576 2 2 | \

BblumcneHue @

= = = = =

fx xf xfy xfy

Rasm 5.15.

8) Karrali integralni hisoblang va natijani solishtiring:

[} [+u]
Z Z
e'(“ +7') dx dy=3.142

- = 0

Ushbu Kkarrali integrallarni hisoblash uchun Maremaruueckue panelidagi Kaabkyasrop,
Boruncienne va Marematuuecknii anaimu3 paketlaridan foydalanamiz. Ishchi sohaga karrali
integralni kiritib, quyidagi natijani hosil gilamiz:
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Rasm 5.16.

6-AMALIYOT ISHI
MATHCAD PAKETIDA VEKTORLAR VA MATRITSALAR USTIDA ISH

OLIB BORISH.
Magsad: Talabalarni Mathcad paketida vektorlar va matritsalar ustida turli hil amallar ish
ustida olib borish.
Nazariy gism

O‘zgaruvchilar ham skalyar sonlar kabi massivga ega. Massivni aniglash ham
o‘zgaruvchilarga skalyar giymatlarni berganimizdek avval o‘zgaruvchining nomi yoziladi va :
go‘yiladi keyin massiv kiritiladi ( vektor yoki matritsa). Masalan 3 elementli v vektorni aniglash
uchun quyidagi ishlar bajariladi.
bo‘sh satrda v vektorni kiritamiz V:=e ko‘rinishda.

INSERT bo‘limidan Matrix... ni tanlaymiz yoki [ Ctrl+M] tugmasini bosamiz yoki
Matematik belgilar panelidan matritsa belgisini tanlaymiz natijada mulogot oynasi hosil bo‘ladi.
Satr va ustun elementlar sonini kiritib OK tugmasini bosib vektor yoki matritsa hosil gilinadi.

. Mathcad Professional - [Untitled:1]
|o] File Edit view BUEENM Format Math Symbobcs Window

l D Dq m ‘ é (_Sraph » - "n :.

‘ INormaI E ]{
£t Function...
E? Unit... Ciri+U
Picture Cirl+T N\
Area , V=

Colmns: [1 Insert I i
Delete I I:
Cancel I

flakrix. .. Chri+0

Text Region

Page Break

& By Hyperiink.
Create or modify a ma-t Reference... aUTO |

Rasm 6.1.
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Massivni hosil gilganimizdan keyin uning elementlarini Tab tugmasi orgali toldirib
chigamiz.

Rows: |3 0
Calurnns: |1
Delete

Cancel

&
|l

Massiv elementlariga murojaat gilish uchun quyi chegarani ishlatamiz, uning alohida
ustunlariga murojaat gilish uchun yuqori chegaradan foydalanamiz. Quyi chegara [ bilan yuqori
chegara [Ctrl+6] tugmalari yordamida chiqgariladi. Masalan yugoridagi misolda Vo=3, A1,1=2 ,

2
Alz(zj ga teng bo‘ladi. Ba’zi massiv elementlariga qiymat berilmasligi ham mumkin.

Masalan X ga giymat bermasdan Xz ga giymat berilsa Xo, X1, X2 lar 0 gqiymat gabul giladi. Agar
massivlarni €’lon qilishdan oldin ORIGIN=0 deb yozsak massiv elementlarini tartiblashni 0 dan
boshlaydi. Agar ORIGIN=1 deb yozsak massiv elementlarini tartiblashni 1 dan boshlaydi.
Massiv elementlari 100 dan ortiq bo‘lsa uni 1- rasmda keltirilganidek aniglab bo‘Imaydi.
Buning uchun “ argument ” yoki “stack” funksiyalaridan foydalanish mumkin yoki diskret

argumentlar yordamida aniglash mumkin.

. Mathcad Professional - [Untitled:1]

7@ File Edit View Insert Format Math Symbolics Window Help | - |8 x|
DSHESRY 28|« |™: o= A& [ @
A“Normal L”Arial ;llw Ll B 7 U I
1 4
Mi:=| 2 |[M2:=| 5 | M4 := stack(M1,M2)
3 6

(l\ A:= Gl

M3 := augment (M1, M2) , =
1 4 1
3
M3=| 2 5 M4 = 2
4 3
3 6
5 4 + i
\ 6 ) 5 v
<3 } 3
Press F1 for help. auto || Pagel
Rasm 6.3.

128



Mathcad tizimida Vektor va Matritsaviy operatorlar

Ba’zi Mathcad dagi operatorlar matritsa va vektorlarni o‘zgartirish uchun muhimdir. Bu
operatorlarning ko‘pi simvollardan iborat va jadval ko‘rinishda keltiramiz

Amal Ko‘rinishi | Tugma Ma’nosi
Matritsani skalyar songa Aen * A ning har bir elementi n ga
ko‘paytirish ko‘paytiriladi
Skalyar ko‘paytma uev * u va v ning uzunligi teng
Matritsaviy ko‘paytma A*B * A ustunlar soni B gatorlar soniga teng
Matritsani vektorga Aoy * A ustunlar soni v ning satrlar soniga
ko‘paytirish teng bo‘lishi kerak
Matritsani songa bo‘lish A / Har bir m%ss‘i\( ele_menti noa
n o‘linadi
Vektor va matritsani A+B, utv Massivlar bir xil satr va bir xil
yig‘indisi va ayirmasi A-B, u-v ustunga ega bo‘lishi kerak
Skalyar yig‘indi A+n + A ning har bir giymatiga n go‘shiladi
Skalyar ayirma A-n - A ning har bir giymatidan n ayiriladi
Ishorani almashtirish -A - A ni —1 ga ko‘paytiradi
Matritsa darajasi M R n-darajali kvadrat matritsa M1, Moga
teskari matritsa
Vektor uzunligi V| Shift+\
Determinant M| Shift +\
Transponirlash AT Ctrl+1 Satr elementlarini ustun _elementlariga
almashtiradi
Vektorkopaytma | Uxv | Culeg | UVAYIaLchun ke'payiman
— « A ning mavhum gismini belgisini
Kompleks A almashtiradi
Yuqori daraja A" Ctrl+6 Matritsaning n — ustuni
Vektorizatsiya A Ctrl+-
Quyi indeks Anm [
Elementlar yigindisi ZV Ctrl+4

Yuqoridagi jadvalda keltirilgan o‘zgaruvchilarda.

1.A va B — matritsalar.
2.uvav -vektorlar.
3.M- kvadrat matritsa.

4.ujva Vi -U va Vv vektorning elementlari.

5.m va n —butun sonlar.
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- Mathcad Professional - [Untitled:1]
|@] File Edit View Insert Format Math Symbolcs Window Help 5 X

|DB”QI§@.3’“ 2 - e =
~ || adial =l s g

~ljo

I l MNormal

la] = 3742

m- v =20

<l [ >
Press F1 for help. AUTO |

Rasm 6.4.

MathCAD o‘zida algebra va chizigli algebra uchun funksiyalarni saglaydi. Bu funksiyalar
vektorlar va matritsalarni ishlatish uchun tayinlangan. Keyingi jadvalda vektorli va matritsali
funksiyalar keltirilgan.

Bunda : A va B —massivlar. V- vektor.

M va N — kvadrat matritsa.

z- skalyar son

m,n,i,j-butun sonlar.

Funksiya nomi

Hosil bo‘ladi

rows(A) A massivning satrlar soni
cols(A) A massivning ustunlar soni

length(V) V vektorning elementlar soni
last(V) V vektor elementining oxirgi indeksi
max(A) A massivning eng katta elementi
min(A) A massivning eng kichik elementi

130




« Mathcad Professional - [Untitled:1]

@ File Edit View Insert Format Math Symbolics Window Help -8 %
D gl v @B o> |T: M= 2 A |[ox ]| &
| [Wormal | [adial ~o B 7 ul|===|i=i=
—— sl
5 ool i ORIGIN = Bl
v:i=| 3 A= 3 4 ) 1 6 Y
4 15 6 J B=| 7 4
\5 6 )
4 3 )
M = 4 6 l'OWS(A) =3 lnax(A) = 15
\ 9 )
cols(B) =2 4
length(v) = 3 min(B) = 1
last(v) =3
v
<) i) 2|
Press F1 for help. AUTO |CAP [ lPage 1 /ﬂ
Rasm 6.5.
Matritsali funksiyalar.
Funksiya nomi Hosil bo‘ladi
identity(n) Nxn birlik matritsa
Re(A) A matritsa eler_nen_tlnlng aniq
gismiga tegishli massiv
Im(A) A matritsaning mavhu_m gismiga
tegishli massiv
diag(v) V ni matritsa diagonalida
g joylashtiradi
geninv(A) A- mxn matritsa m>n
rref(A) A matritsani bosqichli formasi

- Mathcad Professional - [Untitled:1] @@@
5 X

I_Ej File Edit View Insert Format Math Symbolics Window Help o
Dl &Y (=) S e = | 52 A x| 8 R
[ |Normal _~ || aial ~1l1o he B 7 U === | i= i=
100 » 100 [y -
identity (3) = o 1 o v = 2 diagi{v) = 0o 2 O ?;; E;;I I
o 0 1 3 o 0 3 27 ap -
1 2 3 1 0 -1 —0.639 —-0.167 0.306
A = 4 5 6 mef (A) = o 1 2 geninv({A) = —0.056 o 0.056
7 8 9 0O 0 O 0.528 0.167 -—-0.194
F
(5+2i 3—4i )
3 2 —4
B = 5 3 =
|.\ 3 1-2i ,l Re(B) = T (E= [ o -2 J
3 1
A
< I >
Press F1 fFor help. AUTO Page 1
Rasm 6.6.
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Matritsani xarakteristikasi.

Funksiya nomi Hosil bo‘ladi
tr(M) M-kvadrat matritsa diagonal elementlari yig‘indisi
tr(M) T-massiv elementlari o°rta arifmetigi.

mean(T) A matritsaning rangi

rank(A) M matritsaning L1 normasi
norm1(M) M matritsaning L, normasi
norm2(M) M matritsaning Yevklid normasi
norme(M) M matritsaning teng o‘Ichovli normasi
normi(M) M matritsa shartli soni L; normaga asosli
cond1(M) M matritsa shartli soni L normaga asosli
cond2(M) M matritsa shartli soni Yevklid normaga asosli
conde(M) M matritsa shartli soni teng o‘lchovli normaga asosli
cond(iM)

Yangi matritsani formatlash.
Funksiya nomi Hosil bo‘ladi
augment(A,B) A va B massivni ketma-ket joylashtiradi. A va B ning satr
elementlari teng bo‘lishi kerak.
stack(A,B) A va B massivni tagma-tag joylashtiradi. A va B ning
ustun elementlari teng bo‘lishi kerak.
Submatrix(A,m,n,i,j) A-matritsaning m...n sajc;J va ; ..J ustun elementlaridan
iborat.

-* Mathcad Professional - [Untitled:1]

l_(_:] File Edit Vview Insert Format Math Symbolics Window Help - | X
hed && ¥ B v s e =B A
MNormal ~ || Arial ~ |10 | B I U ===
| ~l ~li
ORIGIN =1
2 4 i % w (599 N |
M = 5 6 A = ( 5 6 J - 6 5 4
4 7
tagma-ag Rirlashiirish ketma-ket birlashtirish
(1 6 1689 7
P +aug,ment(A,B)= £ & G & Y
stack(A ,M) = 4 matrisa qismini girqib olish
s 2 4
- submatrix(M ,1,2 .1 ,2) =
\ 5 6 v
< >
Press F1 for help. AUTO Page 1

Rasm 6.7.
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Massivlardan o‘zgaruvchi va funksiyalarni e’lon gilishda ham ishlatish mumkin.
a 5

Masalan: | b [:=| 6 bu yerda a=5 ga b=6 ga c=7 ga teng.

c 7
F0) x> X F ) (16 4}
X) = =
Ix o —x 2 -4
<2> 4
F(4)2.2=-4 F(4) = 4
Matritsa va vektor elementlarini saralash.
sort(V) V- vektor elementlarini o‘sib borish tartibida joylashtirish.
revarse(V) V vektor elementlarini kamayib borish tartibida joylashtirish.
csort(M,n) M-matritsa n-gqator elementlarini saralsh
rsort(M,n) M-matritsa n- ustun elementlarini saralash
Y vektar elementlarini o'sib borish ORIGIN = 1
tartibda joylashtirish
2678
3 0
M=[3419
V=l 1 soft(V) = | |
f 3972
0 3

M matrisani 3-ustun elementlarini saralash — Matrisani 2- gator elementlarini saralash

5419 7628
csort(M, 3= 6 3 5 2 sot(M,2)=| 1 439
26738 3802

Rasm 6.8.
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7-AMALIYOT ISHI
MATHCADDA VA ELEKTRON JADVALLARDA TENGLAMALAR
YECHISH.

Magsad: Mathcad tizimida tenglama va tengsizliklarni ishlash hagida tushunchaga ega
bo‘lish. Matematik tenglama va tengsizliklarni hisoblash bo‘yicha masalalar yechishni o‘rganish.

Nazariy gism

Mathcad tizimi va unda ishlash texnologiyasi.

Matematik paketlar, aynigsa Mathcad —mashhur paket bo‘lib, ilmiy — texnikaviy soha
mutaxassislariga dasturlashning nozik elementlariga e’tibor berilmasdan (masalan:fortran, C,
paskal, BASIC va boshgalar kabi) kompyuterda matematik modellashtirishni amalga oshirishga
katta yordam beradi.

Mathcad 1986-yilda Massachueset texnika unversitetida olim Allen Razdov tomonidan
yaratilgan. Hozirgi kunda Mathcad dasturini ko‘plab versiyalari (variantlari) yaratilgan bolib,
ulardan oxirgisi Mathcad s 1.0 po 4.xx, Mathcad 1.0 dan 15 versiyalarigacha ishlab chiqgarilgan.
Tabiiyki, har bir variant uzidan oldingisidan foydalanish uchun qulayligi va boy imkoniyatlari
bilan farg giladi.

Quyida Mathcad matematik dasturlash muhitida ishlashning yaqgol ajralib turadigan
imkoniyatlarini sanab o‘tmoqchimiz:

» Mathcad muhitida matematik ifoda, gabul gilingan ko‘rinishda ifodalanadi. Masalan,
daraja yuqorida, indeks pastda, integralning yuqori va quyi chegaralari esa an’anaviy joyida
turadi.

» Mathcad muhitida “dasturlashni” tuzish va ularning bajarilish jarayoni parallel
kechadi. Foydalanuvchi Mathcad — hujjatida yangi ifoda Kiritar ekan, uning giymatini hisoblash
va ifodani kiritishda yo‘l goyilgan yashirin xatoliklarni grafigini ko‘rish imkoniyati ham
mavjud.

» Mathcad paketi yetarli darajada qudratli matematik apparat bilan qurollanganki, ular
orqali tashqi pratseduralarni chagirmasdan turib paydo bo‘ladigan muammolarni hal gilishimiz
mumkin.

Mathcadga xos bo‘lgan ayrim hisoblovchi qurilmalarni sanab o‘tmogqchimiz:

» Chizigli va chizigli bo‘lmagan algebraik tenglama va sistemalarni yechish;

» Oddiy differensial tenglama va sistemalarni (Koshi masalasi va chegaraviy masala)
yechish;

»  Xususiy hosilali differensial tenglamalarni yechish;

» Berilganlarni statik qgayta ishlov berish (interpolyatsiya, ekstrapolyatsiya,
approksimatsiya va ko‘pgina boshga amallar);

» Vektor va matritsalar bilan ishlash (Chizigli algebra va boshgalar);

» Funksional bog’liglikning maksimum va minimumini izlash.

Mathcad paketi matematik va fizik-kimyoviy formulalarga, hamda o‘zgarmaslarga
asoslangan yordamchi go‘llanmalar bilan boyitilgan.

Foydalanuvchi o‘z oldiga qoyilgan masalani yechish bilan cheklanibgina golmay, fizikaviy
maslalarni yechishda o‘lchovni hisobga olish imkoniyatiga ega. Bunda foydalanuvchi birliklar
sistemasini ham tanlashi mumkin.
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Matematik ifodalarni qurish va hisoblash.
Boshlang'ich holatda ekranda kursor krestik ko'rinishda bo'ladi. Ifodani kiritishda u
kiritilayotgan ifodani egallab olgan ko'k burchakli holatga o'tadi. Mathcadning har ganday
operatorini kiritishni uchta usulda bajarish mumkin:

> menyu buyrug'idan foydalanib;
> klaviatura tugmalaridan foydalanib;
> matematik paneldan foydalanib.

O’zgauvchilarga qiymat berish uchun yuborish operatori “:=” ishlatiladi. Hisoblashlarni
amalga oshirish uchun oldin formuladagi o'zgaruvchi qiymatlari kiritiladi, keyin matematik
ifoda yozilib tenglik “=" belgisi kiritiladi, natijada ifoda qiymati hosil bo ladi.

Oddiy va matematik ifodalarni tahrirlashda menyu standart buyruqlaridan foydalaniladi.
Tahrirlashda klaviaturadan ham foydalanish mumkin, masalan

e qirgib olish — Ctrl+x;

e nusxa olish — Ctrl+c;

¢ 0 yish — Ctrl+v;

e bajarishni bekor qilish — Ctrl+z.

Oddiy matematik ifodalarni hisoblash quyidagi rasmda keltirilgan:

«" Mathcad Professional - [Untitled: 1]

|£] File Edit Wiews Insert Format Math  Symbolics  Window  Help - 8 x
hed &@ V¥ e e = > A oz ~| B R
[Hormal | aial ~s A||B rUu|E=====

A [ m= (R <F 50 ap W
.y
MbogaHn xucobnaw CTanpapt dyHEUMANap
x=>5 w=3 a=10 ¥ = 1.609 sinly) = —0959
seaog c =8 at.:n(a) =1471 cos(x) = 0284
G+, J  dx = 2667 dF s
PR 0 o
CoHnM §zrapmacnap 3 N yu.z . - ls6ta
e=2718 n= 3142 | eT e
2 bon s
. 2
1 ° _s3m TE x-) =-14695
fx+ ¥ 2"
+
w
< >
Press F1 for help, AUTO MUM |Page 1
Rasm 7.1.

Diskret o zgaruvchilar va sonlarni formatlash.

Mathcadda diskret o'zgaruvchilar deganda sikl operatorini tushunish kerak. Bunday
o'zgaruvchilar ma'lum qadam bilan o'suvchi yoki kamayuvchi sonlarni ketma-ket qabul giladi.
Masalan:

x:=0..5. Bu shuni bildiradiki bu o'zgaruvchi qiymati qator bir necha giymatlardir, ya'ni
x=0,1,2,3,4,5.

x:=1,1.1..5. Bunda 1 — birinchi sonni, 1,1 — ikkinchi sonni, 5 - oxirgi sonni bildiradi.

x:=A,A+B..B. Bunda A — birinchi, A+B — ikkinchi, B - oxirgi sonni bildiradi.

Izoh! O'zgaruvchi diapazonini ko'rsatishda ikki nugta o'rniga klaviaturadan (;) nugta
vergul kiritiladi yoki Matrix (Matritsa) panelidan Range Variable (Diskret o'zgaruvchi) tugmasi
bosiladi. Hisoblangan giymatni chigarish uchun esa o'zgaruvchi va tenglik belgisini kiritish
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kifoY. Natijada o'zgaruvchi qiymati ketma-ket jadvalda chiqadi. Masalan, x:=0..5 deb yozib,
keyin x= kiritish kerak.

Foydalanuvchi funksiyaning uning argumentiga mos qiymatlarini hisoblab chiqarish va bu
giymatlarni jadval yoki grafik ko'rinishda tasvirlashda diskret o'zgaruvchilardan foydalanish
qulaylikni keltiradi. Masalan, f(x)=sin(x)-Cos(x) funksiya giymatlarini x ning 0 dan 5 gacha
bo’lgan giymatlarida hisoblash kerak bo'lsa, u holda quyidagi kiritishni amalga oshirish kerak:
f(x)=sin(x)-Cos(x) x:=0..5 f(x)=javob.

Sonlarni formatlash. Odatda Mathcad 20 belgi aniqligigacha matematik ifodalarni
hisoblaydi. Hisoblash natijalarini kerakli formatga o'zgartirish uchun sichqoncha ko rsatgichini
sonli hisob chiqadigan joyga keltirib, ikki marta tez-tez bosish kerak. Natijada sonlarni
formatlash natijasi Result Format oynasi paydo bo’ladi.

=" Mathcad Professional - [Formatir.mcd] Q@E|
@ File Edit Wew Insert Format Math Symbolics Window Help - 0 X
e S&¥ @ | me = > & [ -] &
|Mormal ||l =l B r uUl|===|i=t
B A [ x= [§ < 51«8
CoHnap gopmaTth. a=e"  whoga yuyH .
Creneral a= 2208 = 10°
Decimal a = 22026 468
Engineeting  a= 22026 » 10°
Skientific a=2.203 x 10*

fiZ) = sinrs)  DPyHKUMA KMAMATIEKA Xap xun fopmaTaa YrKapuw

z=0.25 Engineering Decimal
= fiiz) = fiiz) =
0109 o
541471103 0.541 +
909.297-10 -2 0.909
141.1210-2 0.141
-756.80210-3 -0.757
-958.92410-3 -0.959
~
< >
For Help, press F1 AT MNUM Page 1
Rasm 7.2.

Mathcad tizimida ishlash. Sodda hisoblashlar bajarish boyicha topshiriglar.

9) X,y,z o‘zgaruvchilarga giymat berib ifodaning giymatini toping:

2
x-\/sins[x+£j x—_—Y =1 +cos[tgz[;J}
3 s 4 X Vz+1

Dastlab o‘zgaruvchilarning giymatini kiritamiz+ Y

In
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[l ®aiin Tlpaska Bwa Bcraska @opmat WHcTpymeHTbl CMMBOMBHSIE ONEpaLm
[Normal lerlaI v]lD v” B U|Es=|E4
D=2l SR Y| e =5 0|wm v

[Moﬁ Be6-y3en A [ v= [$<E Flap @
=1 v=2 z=3
_I_
Rasm 7.3.

So‘ngra Kaankynsitop paketidan foydalanib, ifodani kiritamiz; (=) (tenglik) belgisini
bosib,natijaga erishamiz

ﬁ ®arin [paeka Bwa Bcraska Q@opmatr WHcTpymeHTol CumeoncHele onepaumd OkHo Cnp
[Normal v |aral vlio v|B 7 u|E==(EE
DEH SR Y | o= &% 0| ~| 3@

) [ »= [& < Paccuvars |

[Moﬁ Be6-yaen
KaﬂbeMT..@
sin cos tan In
x=1 y=2 z=13 g nl i |x

I -
() @
7

Hy

g
L1
+

I ii = m w

" 2 . 2
vy -1 1
]- x— + cos| tan 3 = 0.68
zZ+ £ Wz+1

Rasm 7.4.

10) [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling:
11)

_2m+sin®(8+ x%)

38+ X3

Dastlab o‘zgaruvchilarni kiritamiz; [-1,5] oraligni kiritish uchun Marpuma paketining
(m..n) amalidan yoki klaviaturadagi (J) klavishidan foydalanamiz.

d ,m=4,a=-1b=5h=1.
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[Variables vI1’|m~sms|'~J-.=:.'\rRoman v]m v|| B 71

D=2}l SRV sBBE| o | me =
| Moii Be6-ysen v| @ | |[@)F [E]r= [3 <F T o

t=4 e _1.5 | MarPuua |5

Rasm 7.5.

So‘ngara KaaskyasTop paketidan foydalanib funksiyani quyidagicha kiritamiz:

OD-SH ERY|BEA|w | e =R [[100% <
Moii Be6-yaen | ¢eo | (@) [E]x= 1% <E 51 ap w|

MaTtpuua

] %, o

t=4 x=-1.5

RS
f = 24 sing++)

Rasm 7.6.

Funksiyaning berilgan oraligdagi giymatlarini topish uchun so‘ngi amalni bajaramiz:
BH SRV :BE|o | e = |[100%
e6-yzen vl oo | |[@)A [E]x= 2 <F 21 = |

| MaTtpuua \EH | KaanyﬂﬂT,.@l

(] =, st x| sin cos tan

t =4 x=-1.5

log nl i
V2

[, 3J_ = ]

2t+sinl 8 +

) = S ——— x
8+x3

f(x)| =
4.408 1
4.489
3.928
3.208
2.502
1.938
1.715

Rasm 7.7.

12) x=0.25 Funksiya hosilasini berilgan giymatda hisoblang:
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F() = (XS-E) _ [2_1)(4j _ (4&&3] L7

Ushbu fuksiyani xosilasini hisoblash uchun Maremarnueckune panelidagi Beruuciaenune
Marematuueckue vVa Kaabkyastop paketlari kerak bo‘ladi.
Paketlar yordamida funksyani quyidagi ko‘rinishga keltiramiz va natijaga erishamiz:

D-E2H SR Y| e =2 20|ww ~| @
IMoﬁ Be6-y3en )+ [ [==][2]<F 31 ap ﬂl

x =025 MaTemarnueckui aH...@ | ' Kanskynatop @

n [T .
S BT sin cos tan In log nl

]

LT In Tn Moo l T =

2
1"/_3 Buluncnerne |3
X
+ = = = = =
fx xzf xfy xfy

Rasm 7.8.

13) Quyidagi limitni toping:

lim (n+1)* +(n-1)°
Ay n*+10

Ushbu limitni topish uchun bizga Maremarnueckune panelidagi KaabkyasTop va
Boruncienne paketlari kerak bo‘ladi:

OD~v2H SRY| &BE|w P = [[1000% =
[Moﬁ Beb-y3en 'I oo || @ A [ [==[]F]<F 2] o ™

" MatemaTuue.. @ 'Bbl...@.

Rasm 7.9.

Dastlab ifodani kiritamiz va natijaga erishish uchun Beruuciaenne paketidan
foydalanamiz:
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OD=EH SR Y|
[Moﬁ Be6-y3en v] e

| |9 ® = | B O[100% -
@ A+ [ [x=[[2]<F 51 ap &

J’_

e LB

4 4 m
M+ +@-1) oy xuh
—_— > 2 tin, Jm_ 7

lim L
+ 4 »at 33
n - x n +10

Rasm 7.10.
14) Aniq integralni hisoblang va natijani solishtiring:

% 4 —X
_[de—ﬂn(\/f+l)=0.881 jex 1-£_lx=51.13
+ COS(X) 1 X2

Ushbu aniq integrallarni hisoblash uchun Maremaruueckue panelidagi Kaabkyssitop,
Boruucienue Va MatemaTuueckuii anaaus paketlaridan foydalanamiz.

DS H| & E Y|
Moit BeB-y3en ~| oo || [

|me =0l
A [ [»=]JB)<Z 51 of &
I BbIHMC...@I‘ 'MaTemaTMue... @l Kanekyaatop @

E = oA e 7B sin cos tan In log
=5 0= #F o r = ain nbi =
xf xfy ify J i In Jmowr et 0

%
——— w7
4
1

-
3

x
W
%

9 7/
B %
3+

Rasm 7.11.

So‘ng aniq integralni kiritib, quyidagi natijaga erishamiz:

|MUﬁBE6-y3EJ‘| "| & Go f+! []lEIEl‘g g:l |E|a
. _
I
4 = = = — =
dx = 0.881
cos(x) fx xf =fy xfy
o
I—
- - o & ¥ & = [
a— sin cos tan In log
E . . e " k7 R S S N 4
ax — (2 + 1) = 0.881 ot Ty 2 0 v 0 0
cos(x) et £ () X
0 -8 g ESE T T
T
C 45 B w A BT A E
4 #
ZHa I KA
- 1 2 3 + =
_ 7 - = MMNEOTIF
_ _ ET Y @ XYW
02
+
Rasm 7.12.
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Grek alifbosi harflarini ishlatish uchun I'recheskiy paketlaridan ham foydalandik.
2-aniq integralni shunday tartibda kiritamiz va quyidagi natijaga erishamiz:

DBl &SR Y|
[Moﬁﬂeﬁ-yaen

|me=|a3C
B+ B [x=[]E]<F £1 ap »

& e B sin cos tan n

Bl 2T Wy ol i
xf xfy xfy Tm_ lim e — b o6
KoHeuHoe npowsseaeHue Ctrl+#

Rasm 7.13.
15) Anigmas integralni hisoblang va natijani solishtiring:
1. 1.1 11 #dxe_—l-\/@atanh(l-x-\/gj
J.(x3+x2+xjdx—>(2x2) x e j2x2—6 6 3

Ushbu anigmas integrallarni  hisoblash uchun Maremarnueckne panelidagi
Kaabkyasitop, Berunciienue va MaremaTuueckuii ananaun3 paketlaridan foydalanamiz. So‘ng
anigmas integrallarni kiritib, quyidagi natijalarga ega bo‘lamiz:

D-SHESBY| B v | |me =& |[100% ~| @
Moit Be6-y3en Vl e ||[@)A4 [ (x=]T2]<E 31 o *

MaTtemaTuuecknii am.@ Kanbkynatop @

e BT

sin cos tan In log nl
T
(1 x"m 7

Z T In Im Inowr
—

ual’_'

(1 2
]+ ]+L;]dx—)]n(x)— -
X X

*Iul’_'

2

Briuncnenwe @

= = = = ==

fx xf xfy xfy

Rasm 7.14.
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Dv@SH &RY| ¥
[Moﬁ Beb-yaen Vl @G0

| |me = [[100% ~| @
gl [ =[S <F &1 af &

MaTtematnueckmia aH.,.IE] Kanbkynatop \E\

F & DERJS

Ti Ti Ti
T Im Im o dmowf

sin cos tan In log nl
NI R

{1 " w7

5
g
B
+

R \/E.m(;— 3 (e 3)

2 vl
257 -6 12

Bbiuncnexwne @

= = = = 3

fx xf xfy xfy

Rasm 7.15.
16) Karrali integralni hisoblang va natijani solishtiring:
[ru} rul
- |I:-:2+}*2:|
e dx dy=3.142
— &0 — o0

Ushbu karrali integrallarni hisoblash uchun Maremarnueckue panelidagi KaabkyJastop,
Borunciienne va Matemaruuyeckuii ananau3 paketlaridan foydalanamiz. Ishchi sohaga karrali
integralni Kiritib, quyidagi natijani hosil gilamiz:

Dv2H SR Y
Moii Be6-y3en

e =R 0w |G
|+ 5] [(==[[ 2] < &2 of ®

MaTtemartnueckwii am.@ Kanskynatop @

gin cos tan n

o]

I Jnour T
- () 2 5
~ ~ [ \ Bbluncnerue @ J B
—_ -_J'_ '-_J'l = = —
J‘ J‘ e TV gdy = 3142 *
oY fr xf afy fy
+
Rasm 7.16.
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8-AMALIYOT ISHI
MATHCAD PAKETIDA VA ELEKTRON JADVALLARDA LIMITLAR,
DIFFERENSIAL TENGLAMALAR, INTEGRALLAR TURLI XIL
USULLAR BILAN HISOBLASH.

Magqgsad:Talabalarni limitlar, differensial tenglamalar, integrallar turli xil usullar bilan
hisoblashni ishlashga o‘rgatish.

Nazariy gism

Limitlarni hisoblash.
Mathcadda limitlarni hisoblashning uchta operatori bor.

1.MartemaTtuueckue panclidan Kaabkyasitop va MaremaTudeckuii anaau3 tugmalari
bosiladi.

= 0.794

1

3
4

2

I'-Ia'reuanﬂecm_
d d" LI
A B

o[z

lim
& n =a

= = = —* =3

fx =f Kf}? :{fF

Ti li
0. B %

Rasm 8.1.

1. MaTtemarudeckue panclidan MaremaTuueckuii anaaus tugmasi basilsa, MaremaTuueckuii
anaau3 paneli ochiladi. U yerning pastki gismida limitlarni hisoblash operatorlarini kiritish
uchun uchta tugmacha mavjud. Ularning birini bosish kerak.
2.lim so"zining 0 'ng tomonidagi kiritish joyiga ifoda kiritiladi.
3.lim so"zining ostki gismiga o zgaruvchi nomi va uning intiladigan giymati kiritiladi.
Simvolli yechish.
Tenglamaning simvolli yechimini topish uchun quyidagi ishlar ketma-ketligini bajarish kerak:
1.Yechiladigan tenglamani kiritish va tenglama yechimi bo'lgan o'zgaruvchini kursorning ko'k
burchagida ajratish.
2.CumBoabHble onepauun menyudan — Ilepemennass — Pemmurts (belrili amallar —
0 zgaruvchi — yechish) buyrug'ini tanlash. Tenglamani yechish rasmda keltirilgan.
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el Mathcad - [Besbimannbiii2]
m Pain [lpaska Bwg Becraska @opmar  Meocrpymedn

D-SEH SRY| & BRE| o
[DEblqulﬁ - I.ﬁ.rial - I o -
(] [==[T8]<F 27 «f
[Mcﬁ Beb-ysen ‘r] & G0

Mathcad agar limit mavjud bolsa, limitning intilish giymatini gaytaradi. Limitlarni hisoblashga

B

doir misollar rasmda keltirilgan.

@ File Edit Yew Insert Farmat Math  Symbolics  Window  Help -5 x
held &Y et v B = > A& [0z«
|Mormal - ||anal o B U ===
B A [ = |5 <€ 31 af #
L)
TranTnapH xrcobnaly
(Bapya wbonanapHd ONOMHLEH KHOWTHHL]
i+ 2 1
e Gt 6 3 +
t
fi, 200 1
x—0 X
lim  tan(®)
x -
H——
3
b
£ >
Press F1 for help. AUTO MUM Page 1
Rasm 8.2.
Sonli yechish.

Algebraik tenglamalarni yechish uchun Mathcadda bir necha funksiyalar mavjud.
Ulardan Root funksiyasini ko rib chigamiz. Bu funksiyaga murojaat quyidagicha:

144



icad - [BEsbIMAHHEI

ﬁ@av‘m Mpaeka Bua | Beraeka | @opmar  Wucrpy Ci Okno  Cnpaeka mmm

|D-BH|SR| wex R =]
oo clmEtpe. w7 u|E== EE -
e by OyHcuma... Ctrl+E
i) (2| 2] < F _'
il [] = EP EauHuya mamepenna.,  Ctrl+U
Pucynox Ctrl+T
OBnacts L
+ Paspeie crpanmus! Ctrl+) D
Pervon opmyn  Ctrl+Shift+A 2
Pernon TexkcTa " T
xf xfy fo
{2 KomnoHeHT...
T
JanHeie 4 Kanbigensmop &
2newenT ynpasneHn ' sin cos tan In log
B T I
Ccelnka...
A1 FI
B Tunepcceinia... Ctrl+K & = () B
789/
o456
=1 2 3 +
= 0 - =
[ 3
Mekasats cnncok gyHKLI 48 BCTABKN ABTO NUM Crpaniua 1
—
[ EN7 IS "
@ @ lM H = O EAD ems | |
Rasm 8.3.

Bcraeka dyHELMK E

KaTeropua dyHKLMK MMA dryHKLMKA

NocrpoeHde rpaduka « | |Find

MpeobpazoeaHue Oypee lsohve

PacnpenenedWe BepOATHOCTEN Maximize

PeweHne oMb OepeHUWANEHOTD YDABHEHMA Minerr
Minimize

CnyualiHele Jucna @ EuEmnts

CopTHUpOBKE

CneynaneHsle i

M Tar e

roct(f{var), var, [3, b])

BOZEpAWEET ZHAUeHWe NepeMeHHol var, ANA KoToporo dyHKUMA f nprHuMaeT -
HyNeeoe ZHayeHue. ECNK yKazaHs NapaMeTpsl 3 U b, dyHKUMA root HaxoguT
SHEYEHWE var Ha ITOM WHTEepEane. B NpOTHBHOM ClydYae var HeoOxXoauMo

ONpefenuTe C NOMOWED HAa4ansHoro NpUBnU3CeHA 40 BblZ0B3 DYHKLMK root. -
(o) [ same ] [ omes
Rasm 8.4.

f{z) :=2|{z—3}1| +z-8
z=1 ) = root{f(z),2) = 1.149

Rasm 8.5.

145



KaTeropusa GyHKLMK WmMA dyHKLmm

[NaH IKCNepUHEeHTa » | |Find
z=1 |z0 :=j MNOTHOCTE BEPOATHOCTH [sohve

Monck Maximize

Nocrpoene rpadunia Minerr

NpeofpazoeaHne Typee Minimize
PacnpenenaHie BRPOATHOCTEN Eo;mots
PeweHre andidepeHUMantEHoro ypaeHeHHA
Pemewe VDABHEHMIA

Favemadi o an nae

m

root(f{var), var, [a, b])

BOZEPAlEET ZHaYBHWE NepeMeHHoi var, ANA KoToporo dyHKuMA f npuHiMasT »
HyNeBoe 3HayeHne, ECIM yKasaHel napaMeTpsl a W b, dyHKUMA root HaxoguT

3HAYEHWE Var Ha 3TOM WHTEpEane. B NPOTMBHOM Cydae var Heobxogumo

ONPefeniTE C NOMOLLLID HAYANEHOMD NPHENMAKEHNA A0 BLIZ0E3 DYHKLMK root. -

[ OK l[ Bcraeka H OTHeHa

Rasm 8.6.

Root funksiyasi yordamida funksiya hosilasini nolga tenglashtirib uning ekstremumini
ham topish mumkin. Funksiya ekstremumini topish uchun quyidagi protsedurani bajarish kerak:
1. Ekstremum nugqtasiga boshlang'ich yaqinlashishni berish kerak.
2. Root funksiyasini yozib uning ichiga birinchi tartibli differentsialni va o’zgaruvchini
Kiritish.
3. O'zgaruvchini yozib teng belgisini kiritish.
4. Funksiyani yozib teng belgisini kiritish.

Root funksiyasi yordamida tenglamaning simvolli yechimini ham olish mumkin. Buning
uchun boshlang’ich yaginlashish talab etilmaydi. Root funksiya ichiga oluvchi ifodani Kiritish
kifoyadir (masalan, Root(2h2+h-bb,h)). Keyin Ctrl+. klavishasini birgalikda bosish kerak.
Agrar simvolli yechim mavjud bo’lsa, u paydo bo'ladi.

Mathcada tenglamalar tizimini yechish.Given...Find hisoblash bloki yordamida amalga
oshiriladi.Tenglamalar tizimini yechish uchun iteratsiya usuli go‘llaniladi va yechishdan oldin
boshlang’ich yaginlashish barcha noma’lumlar uchun beriladi.

Tenglamalar tizimini yechish uchun quyidagi protsedurani bajarish kerak:

1. Tizimga kiruvchi barcha noma’lumlar uchun boshlang’ich yaqinlashishlarni berish.

2. Given kalit so‘zi kiritiladi.

3. Tizimga kiruvchi tenglama va tengsizlik kiritiladi.Tenglik belgisi galin bo‘lishi kerak,buning
uchun Ctrl+= Kklavishlarni birgalikda bosish kerak bo‘lad yoki Boolean(Bul operatorlari)
panelidan foydalanish mumkin.

4. Find funksiyasi tarkibiga kiruvchi o‘zgaruvchi yoki ifodani kiritish.

Funksiyaga murojaat quyidagicha bajariladi:Find(x,y).Bu yerda x,y-noma’lumlar Noma’lumlar
soni tenglamalr soniga teng bo‘ladi .

x =1 w =0

Given
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Rasm 8.7.

Find funktsiyasi funktsiya Root ga o"xshab tenglamalar tizimini sonli yechish bilan bir qatorda,
yechimni simvolli ko'rinishda ham topish imkonini beradi

Given Byneea anrebpa (& Beiuncne.. [
~y 3 = € > o= > = = =
X4y =2 E I T A - - == fx
3 =
b+ 2a-b" b 2a-b" |
| 3 3 3 3 Kanskynatop ]
Find(x.y) = _ . sin cos tan In log
E_ 2a-b E+ 2a-b | nl i |X|J—|nr|
2 2 2 2
= - = < / A RV
m 7 g 9/
_|_
T 4 5 B X
- 1 2 3 +
Rasm 8.8.

Mathcad tizimida sodda integrallarni hisoblash.

Ma'lumki, aniq integralni hisoblash natijasida, gandaydir egri chiziglar bilan ajratilgan
sohaning yuzini hisobga olgan bo‘lamiz. Ikki karrali integrallarni hisoblab figuraning hajmi
topiladi. Murakkab ko‘rinishdagi integrallarni son giymatini topishda turli xil metodlardan
foydalanamiz, ba'zi vaqgtda esa vagtdan yutgazamiz. Shunda biz yuqori tartibli integrallarning
son giymatini hisoblashda Mathcad tizimidan foydalanishimiz mumkin. Mathcad tizimida
bajarilgan integralning giymati aniq va tez hisoblanadi.

Mathcadda integralni hisoblash paneldan I% tugmasini tanlaymiz va va anigmas

integralning son giymatini topishda | tugmasidan, aniq integralning giymatini hisoblashda esa

k tugmasidan foydalanamiz.

Quyida Mathcad mubhitida hisoblangan aniq va anigmas integrallar, hamda ikki karrali va
uch karrali integrallar keltirilgan.

g(x) = _t funksiyaning boshlang’ichi va [0, 3.14/2] oraliqdagi aniq integrallarni
1+cos(x)
hisoblang.
. 1
Yechish: g(X) =————— funksiyaning boshlang’ichini hisoblash uchun asboblar
1+ cos(x)

ldl
panelidagi J simvoldan foydalanamiz va natijani ko‘rish uchun " tugmasini bosish

ldl
kerak. Berilgan oraliqgdagi aniq integralni hisoblash uchun ham shu paneldagi J
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L ] dl
simvoldan foydalanamiz va natijani olish uchun ham shu paneldagi J simvoldan
foydalanamiz va natijani olish uchun “=" tugmasini bosish kifoY.
314
1 21
g(X)=———— > tan| =-x | dx =0.999
1+ cos(x) 2 o COS(X)
asboblar

Quyida keltirilgan funksiyalarning boshlang’ichi va oraliqdagi integrallari
Idl
panelidagi simvoldan foydalanamiz va natijani ko‘rish uchun " tugmasini bosib,

oraligdagi aniq integralni hisoblash uchun ham shu paneldagi

[ ] dl
simvoldan foydalanib natijalar olinganligi keltirilgan.

9-AMALIYOT ISHI
MATHCADDA SIMVOLLI XISOBLASH.

Magsad: Mathcad muxitida simvolli o‘zgartirishlar imkoniyatini o‘rganish, simvol
o‘zgartirishlarni bajarish asoslarini ozlashtirish, soda simvolli o‘zgartirishlarni bajarish.

Nazariy gism

Belgili (simvolli) hisoblashlar.
Sonli hisoblashlardan tashqari Mathcad belgili (simvolli) hisoblashlarni ham amalga
oshiradi. Bu degani hisoblashlar natijasini analitik ko'rinishda tasvirlash mumkin. Masalan,
anigmas integral, differentsiallash va boshga shu kabi masalalarni echishda uning echimini
analitik ko'rinishda tasvirlaydi. Bunday oddiy simvolli hisoblashlar rasmda keltirilgan.

& - [B]x]
ls]
DEE &8V + BB v = &% A& | ~
|Normal || sl > ~B rul=E= iz
B A [ »= [ <F 30 a8 Wy
Ea
|CHMBDJ‘IJ‘IH }{ucnﬁﬂamnapH
4 = s .2 ﬂ(xj:=x3+x2+x
%) = situx) f10x) = x
J J I s [iﬂ(xj]%3-x2+2-x+l
i) dy — —cos(x) f1(x) dx — 5 X dx
W
L3 ?
Press F1 for help, ATO MUM Page 1

Rasm 9.1.

Simvolli hisoblashlarni bajarishda ikkita asosiy vosita mavjud:
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» Simsolnie operasii (Simvolli hisoblash) menyusi;

» Matematicheskiy panelidan SimBolnie preo6razosaniya paneli.

Bu vositalar ancha murakkab simvolli hisoblashlarda qollaniniladi. Hozir esa oddiy
simvolli hisoblashni bajarishning eng sodda usuli, ya'ni tez-tez ishlatilib turiladigan usullardan
biri - simvolli tenglik belgisi (—) usulini ko rib chigamiz. Quyida bu usuldan foydalanishning
ketma-ketlik tartibi berilgan:

1.MartemaTtuueckue panelidan KaabkyasTop va MaremaTudeckuii anaau3 tugmalari
bosiladi.
2.0chilgan panel oynalaridan kerakli ifodani Kiritiladi (misol tariqasida anigmas integral

garalayapdi).

3.Kiritish joylari to"Idiriladi, ya'ni funktsiya nomi va o zgaruvchi nomi Kiritiladi.
4. Simvolli belgi tengligi (—) belgisi kiritiladi.

Simvolli
AHAJIUTHYECKH

operatsiyalar

rasmda keltirilgan.

CuMBJbHbIE
(analitik SHIFT+F9) buyruglari yordamida beriladi. Mathcad agar limit
mavjud bolsa, limitning intilish giymatini gaytaradi. Limitlarni hisoblashga doir misollar pastki

onepanuu

Boruuncaurn(hisoblash)

Simvolli hisoblash vositalari.

Vosita Shablon Ta'rifi
float e Float, e— Siljuvchi nugtani hisoblash
complex e complex, Kompleks son formasiga o tkazish
>
expand e expand, e— Bir necha o'zgaruvchili yig'indi, ko paytma
va darajani ochish
solve e solve, e— Tenglama va tenglamalar tizimini echish
simplify o simplify, e— Ifodalarni ixchamlash
substitut e substitute, Ifodalarni hisoblash
e (YN
collect e collect, e—> Oddiy yig indida tasvirlangan palinom
ko rinishdagi ifodani ixchamlash
series e series, e— Darajali gatorda ifodani yoyish
assume e assume, e—> Aniq giymat bilan yuborilgan o’ zgaruvchini
hisoblash
parfrac e parfrac, e— Oddiy kasrga ifodalarni yoyish
coeffs o coeffs, e— Polinom koeffitsienti vektorini aniqlash
factor o factor, e— Ifodalarni ko paytuvchilarga yoyish
fourier o fourier, e— Fure to"g'ri almashtirishi
laplace o laplace, e— Laplas to g ri almashtirishi
ztrans e ztrans, e—> To g ri z-almashtirish
invfourie e invfourier, Fure teskari almashtirishi
r (YN
invlaplac o Laplas teskari almashtirishi
e invlaplace,e—
invztrans e invztrans, Teskari z-almashtirish
>
MT— FRLIEEN Matritsani transponirlash
M1 ol Matritsaga murojaat
M| — o]~ Matritsa determinantini hisoblash
Modifier Modifier panelini chiqarish
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Limitlarni hisoblash.
Mathcadda limitlarni hisoblashning uchta operatori bor.
1.Maremaruuyeckue panclidan Kaabkyasitop va MaremaTuueckuii anaaus tugmalari
bosiladi.

4-topshiriq
hnbl:vn_@

sin cos tan

oo X_<><|—~"__| =

fx =f =fy xfj,r

o 4+ —= m

Rasm 9.2.

1. Maremarnyeckne paneclidan MaremaTnyeckmii  amaiamstugmasi  basilsa,
MaremaTuyecknii ananau3 paneli ochiladi. U yerning pastki qismida limitlarni hisoblash
operatorlarini kiritish uchun uchta tugmacha mavjud. Ularning birini bosish kerak.

2.lim so°zining 0°'ng tomonidagi kiritish joyiga ifoda kiritiladi.

3.lim so’zining ostki gismiga 0 zgaruvchi nomi va uning intiladigan giymati kiritiladi.

Simvolli yechish.

Tenglamaning simvolli yechimini topish uchun quyidagi ishlar ketma-ketligini bajarish

kerak:

1.Yechiladigan tenglamani kiritish va tenglama yechimi bo’'lgan o'zgaruvchini
kursorning ko k burchagida ajratish.

2. CumBoabHbIe onepanun menyudan — Ilepemennas —— Pemmts (Belgili amallar —
— O'zgaruvchi — Yechish) buyrug’ini tanlash. Tenglamani yechish rasmda keltirilgan.
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Rasm 9.3.

Mathcad agar limit mavjud bo’lsa, limitning intilish giymatini gaytaradi. Limitlarni

hisoblashga doir misollar rasmda keltirilgan.

= Mathcad Professional - [Limit.mcd] [
@ File Edit Wiew Insert Format Math  Symbolics  Window  Help - 8 X
DEed & ¥ e = A |00 -
[ Normal [ = =e ru|==s=|&
B [ = [§ <€ 3] af #
A
Tt TNapHK xrcobnal 3
(Bapya HboAaNaPHK DNAMHAAH KMEHTHHT]
2 1
s S X+ B 3 +
t
fim 1220 1
x—0 X
lim  tan(®)
n -
H——
E
(5
< 2
Press F1 For help. AUTO MUM Page 1 >
Rasm 9.4.

Massivlar bilan ishlash.
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Matematik masalalarni yechishda Mathcadning xizmati matritsalar ustida amallar
bajarishda yaqqol ko'rinadi. Matritsalar katta bo ' lganda bu amallarni bajarish ancha murakkab
bo’'lib, kompyuterda Mathcadda dastur tuzishni talab etadi. Mathcad tizimida bunday ishlarni tez
va yaqqol ko rinishda amalga oshirsa bo’ladi.

Hujjatga matritsani kiritish uchun quyidagi ishlar ketma-ketligi bajariladi:

1.Matritsa nomini va (:=) yuborish operatorini kiritish.

2. Matematika panelidan Matpuma tugmachasi bosiladi. Natijada Marpuna paneli
ochiladi. Ochilgan mulogot oynasidan ustun va satr sonlari Kiritilib Ok tugmasi bosiladi. Bu
holda ekranda matritsa shabloni paydo bo"ladi.

3.Har bir joy sonlar bilan to'ldiriladi, ya'ni matritsa elementlari kiritiladi.

Matritsalar ustida asosiy amallar. Mathcad matritsalar bilan quyidagi arifmetik
operatsiyalarni bajaradi: matritsani matritsaga ko paytirish, qo'shish, va ayirish, bundan tashqari
transponirlash operatsiyasini, murojaat qilish, matritsa determinantini hisoblash, maxsus son va
maxsus vektorni topish va boshqa.

Shablon yordamida 100 dan ortiq elementga ega bo'lgan matritsani kiritish mumkin.
Vektor — bu bir ustunli matritsa deb qabul qilinadi. Har qanday matitsa elementi matritsa nomi
bilan uning ikki indeksi orqali aniqlanadi. Birinchi indeks qator nomerini, ikkinchi indeks —
ustun nomerini bildiradi. Indekslarni kiritish uchun matematika vositalar panelidan Matrix
panelini ochib, u erdan Vector and Matrix Toolbar, keyin Subscript (Pastki indeks) bosiladi.
Klaviaturadan buni [ (ochuvchi kvadrat qavs) yordamida bajarsa ham bo'ladi. Massiv elementi
nomeri 0,1 yoki istalgan sondan boshlanishi mumkin (musbat yoki manfiy). Massiv elementi
numeri boshqarish uchun maxsus ORIGIN nomli o'zgaruvchi ishlatiladi. Avtomatik 0 uchun
ORIGIN=0 deb yoziladi. Bunda massiv elementlari nomeri nuldan boshlanadi. Agar nuldan
boshqga sondan boshlansa unda ORIGIN dan keyin ikki nuqta qo'yiladi, masalan ORIGIN:=1.

D matritsaning pastki indekslardan foydalanib elementlarini topish ko rsatilgan.
ORIGIN=0 bo’lgani uchun avtomatik ravishda birinchi element 10 ga teng.

Matritsalar ustida asosiy amallar. Matchad matritsalar bilan quyidagi arifmetik
operatsiyalarni bajaradi: matritsani matritsaga qo shish, ayirish va ko paytirish, bundan tashqari
transponirlash operatsiyasini, murojaat qilish, matritsa determinantini hisoblash, maxsus son va
maxsus vektorni topish va boshqa. Bu operatsiyalarning bajarilishi rasmlarda keltirilgan.

- Mathcad Professional - [Untitled:1] .

|E1 File Edit View Insert Format Math Symbolics ‘Window Help -8 x
el kY 2 My = P A ooz -]
|Marmal || ial ~jo <] B ru|===:=
B A [ »= [5 <€ 30 a8 #

~

Maccue INEMEHTNAPHWHM TalUKKA 3THLL

ORIGIN =0 (oyryrbBiima) i=0.2 j=0.4

1098756
Dyj=10-i-j D=| 9 8763

27454

Maccue JNEMEHTNERK YCTHOE amannap

D=D
098 343 13 13 13 -7 -5 -3
2 87 4 51 13 13 8 -5 -3 -6
D=| 8 74 B=| 31312 B+D=| 13 &8 & BE-D=| -3 -6 -4
T 63 123 2 8 B -6 -4 -2
6 54 234 2 B B -4 -20
+
v
< »
Press F1 For help, AUTO HUM Page 1
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Rasm 9.5.

«* Mathcad Professional - [Untitled:1] =gy
@ File Edit Wiew Insert Format Math  Svymbolics  Window  Help - 8 X
Dl &V L e = @ A& [t ~] &
|Mormal || sl ~ljin ~| B r U ===|i=¢
H A [ == [§ <F 30 ap *
.y
MaTPHLAHK TREHCNOHWpAALW
53 6 & 2 6 3 2
T 31 4 T
D=]11 C=]3 351 D = C=| 8 33
312
4 2 37 217
KEanpaT MATPUMUAHKMHT JETERMUHAHTHHH TOMWLL [z =22
MaTpuuara mypoxaar
0842 -131a -0033 1 00
oo -0.3 1 0 TEKLWIMPHL c.cl=lo1a +
-0.026 -0053 0138 ool
W
< >
Press F1 for help. ALTO UM |Page 1
Rasm 9.6.

Matritsali tenglamalarni echish. Matritsali tenglamalar bu chiziqli algebraik tenlamalar
tizimi bo'lib A-X=B ko'rinishda yoziladi va u matritsaga murojaat qilish yo'li bilan teskari

matritsani topish orgali echiladi X=A1-B

«* Mathcad Professional - [Sistemani_Echish.mcd]

@ File Edit Wiew Insert Format Math  Symbolics  wWindow  Help -
D SRV e = P A 1007 >
|Momal || tial ~lj0 ~B ru|===|:=

B A+ [ x= [§ <€ 5] o #
Ea
TeHrnamanap TUSMMUHK MATPULAETE MYPOHEAT KUOMW A Bunad evnw
1 23 10 17.5
&A= 321 B:=| 20 w=a4"'E = 225 +
213 0 12.5
< *
Press F1 for help. AUTO MUM Page L
Rasm 9.7.

Matritsalar ustida simvolli operatsiyalar SimBolnie operasii (Simvolli hisoblash)

menyusining buyruqlari va simvolli tenglik belgisi (—) yordamida bajariladi.
Quyidagi misollarda matritsalar ustida amallar bajarilishi ko‘rsatilgan:
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D-FHSRY| 2B |": | MDP=| RO 0| -

Mormal vI.\'-l.rial vIll.’J '” B 7 H|§§ =l
gl [1][+=[]Z<E 31 ap ®
Muoii Beb-yzen VI &G0
123 125 Bcraeka MaTpuLs!
A=456 B=567
Al
7809 g5 3 Crpoku: ok ]
Crontius: 3
5 2
119 107 118
Rasm 9.8.
123 125
= = 13
A=1436 B= 567 ailss 111
780 8 5 3 = =
A 3316
26
2 4 8
C=A+B=|09 11 13
Aty
15 13 12
00 =2 453
C=A-B= -1 -1 -1 B=1,6 B=1d
13 6
362
U T § T I
SG=1333 6 18 6
250 » T
cC == = —
4 T2 M
1 1 1
L8 M4 8
Rasm 9.9.

Matritsali tenglamalar bu chizigli algebraik tenglamalar tizimi bo’lib A-X=B korinishda

yoziladi va u matritsaga murojaat qilish yo'li bilan teskari matritsani topish orqali yechiladi
X=AlB
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10-AMALIYOT ISHI
MATHCAD PAKETI VA UNING IMKONIYATLARI. BIR VA IKKI
O‘LCHAMLI FUNKSTIYALARNING GRAFIGINI QURISH.

Magsad: MathCad tizimida ishlash hagida tushunchaga ega bo‘lish.Matematika ifodalarni
hisoblash boyicha masalalar yechishni o‘rganish.

Nazariy gism

Mathcad tizimi va unda ishlash texnologiyasi

Matematik paketlar, aynigsa Mathcad —mashhur paket bo‘lib, ilmiy — texnikaviy soha
mutaxassislariga dasturlashning nozik elementlariga e’tibor berilmasdan (masalan:fortran, C,
paskal, BASIC va boshgalar kabi) kompyuterda matematik modellashtirishni amalga oshirishga
katta yordam beradi.

Mathcad 1986-yilda Massachueset texnika unversitetida olim Allen Razdov tomonidan
yaratilgan.Hozirgi kunda Mathcad dasturini qullab versiyalari (Topshiriglari) yaratilgan bo‘lib,
ulardan oxirgisi Mathcad s 1.0 po 4.xx, Mathcad 1.0 dan 15 versiyalarigacha ishlab chigarilgan.
Tabiiyki, har bir Topshirig uzidan oldingisidan foydalanish uchun qulayligi va boy imkoniyatlari
bilan farg giladi.

Quyida Mathcad matematik dasturlash mubhitida ishlashning yaqqol ajralib turadigan
imkoniyatlarini sanab o‘tmoqchimiz:

» Mathcad muhitida matematik ifoda, gabul gilingan ko‘rinishda ifodalanadi. Masalan,
daraja yuqorida, indeks pastda, integralning yuqori va quyi chegaralari esa an’anaviy joyida
turadi.

» Mathcad muhitida “dasturlashni” tuzish va ularning bajarilish jarayoni parallel
kechadi. Foydalanuvchi Mathcad — hujjatida yangi ifoda Kiritar ekan, uning giymatini hisoblash
va ifodani kiritishda yo‘l goyilgan yashirin xatoliklarni grafigini ko‘rish imkoniyati ham
mavjud.

» Mathcad paketi yetarli darajada qudratli matematik apparat bilan qurollanganki, ular
orqali tashqi pratseduralarni chagirmasdan turib paydo bo‘ladigan muammolarni hal gilishimiz
mumkin.
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Mathcadga xos bo‘lgan ayrim hisoblovchi qurilmalarni sanab o‘tmogchimiz:

» Chizigli va chizigli bo‘lmagan algebraik tenglama va sistemalarni yechish;

» Oddiy differensial tenglama va sistemalarni (Koshi masalasi va chegaraviy masala)
yechish;

» Xususiy hosilali differensial tenglamalarni yechish;

» Berilganlarni static gayta ishlov berish (interpolyatsiya, ekstrapolyatsiya,
approksimatsiya va ko‘pgina boshga amallar);

» Vektor va matritsalar bilan ishlash (chizigli algebra va boshqalar);

» Funksional bog’liglikning maksimum va minimumini izlash.

Mathcad paketi matematik va fizik-kimyoviy formulalarga, hamda o‘zgarmaslarga
asoslangan yordamchi go‘llanmalar bilan boyitilgan.

Foydalanuvchi oz oldiga qoyilgan masalani yechish bilan cheklanibgina qolmay, fizikaviy
masalalarni yechishda o‘lchovni hisobga olish imkoniyatiga ega. Bunda foydalanuvchi birliklar
sistemasini ham tanlashi mumkin.

Matematik ifodalarni qurish va hisoblash. Tahrirlashda klaviaturadan ham foydalanish
mumkin, masalan

Boshlang'ich holatda ekranda kursor krestik ko'rinishda bo'ladi. Ifodani kiritishda u
kiritilayotgan ifodani egallab olgan ko'k burchakli holatga o'tadi. Mathcadning har ganday
operatorini kiritishni uchta usulda bajarish mumkin:

> menyu buyrug'idan foydalanib;
> klaviatura tugmalaridan foydalanib;
> matematik paneldan foydalanib.

O’zgauvchilarga qiymat berish uchun yuborish operatori “:=" ishlatiladi. Hisoblashlarni
amalga oshirish uchun oldin formuladagi o'zgaruvchi qiymatlari kiritiladi, keyin matematik
ifoda yozilib tenglik “=" belgisi kiritiladi, natijada ifoda qiymati hosil bo'ladi.

Oddiy va matematik ifodalarni tahrirlashda menyu standart buyruqlaridan foydalaniladi.

e qirgi bo‘lish — Ctrl+x;

e nusxa olish — Ctrl+c;

e o'yish — Ctrl+v;

e bajarishni bekor qilish — Ctrl+z.

Oddiy matematik ifodalarni hisoblash quyidagi rasmda keltirilgan:

=" Mathcad Professional - [Untitled: 1]

@ File Edit Mew Insert Format Math  Symbolics  Window Help - =
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Rasm 10.1.

Diskret o'zgaruvchilar va sonlarni formatlash.

Mathcadda diskret o'zgaruvchilar deganda sikl operatorini tushunish kerak. Bunday
o'zgaruvchilar ma'lum gadam bilan o'suvchi yoki kamayuvchi sonlarni ketma-ket qabul giladi.
Masalan:

x:=0..5. Bu shuni bildiradiki bu o'zgaruvchi qiymati qator bir necha gqiymatlardir, ya'ni
x=0,1,2,3,4,5.

x:=1,1.1..5. Bunda 1 — birinchi sonni, 1,1 — ikkinchi sonni, 5 - oxirgi sonni bildiradi.

x:=A,A+B..B. Bunda A — birinchi, A+B — ikkinchi, B - oxirgi sonni bildiradi.

Izoh! O zgaruvchi diapazonini ko'rsatishda ikki nugta o'rniga klaviaturadan (;) nugta
vergul kiritiladi yoki Matrix (Matritsa) panelidan Range Variable (Diskret o'zgaruvchi) tugmasi
bosiladi. Hisoblangan giymatni chigarish uchun esa o'zgaruvchi va tenglik belgisini kiritish
kifoY. Natijada o'zgaruvchi qiymati ketma-ket jadvalda chiqadi. Masalan, x:=0..5 deb yozib,
keyin x= kiritish kerak.

Foydalanuvchi funktsiyaning uning argumentiga mos qiymatlarini hisoblab chiqgarish va bu
giymatlarni jadval yoki grafik ko'rinishda tasvirlashda diskret o'zgaruvchilardan foydalanish
qulaylikni keltiradi. Masalan, f(x)=sin(x)-Cos(x) funktsiya giymatlarini x ning 0 dan 5 gacha
bo'lgan giymatlarida hisoblash kerak bo'lsa, u holda quyidagi kiritishni amalga oshirish kerak:
f(x)=sin(x)-Cos(x) x:=0..5 f(x)=javob.

Sonlarni formatlash. Odatda Mathcad 20 belgi aniqligigacha matematik ifodalarni
hisoblaydi. Hisoblash natijalarini kerakli formatga o’zgartirish uchun sichqoncha ko'rsatgichini
sonli hisob chigadigan joyga keltirib, ikki marta tez-tez bosish kerak. Natijada sonlarni
formatlash natijasi Result Format oynasi paydo bo’ladi.

- Mathcad Professional - [Formatir.med]

|£] File Edit View Insert Format Math  Svmbolics  Window  Help - 8 x
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Rasm 10.2.

Mathcad tizimida ishlash.Sodda hisoblashlar bajarish boyicha topshiriglar.

17) X,y,z o‘zgaruvchilarga giymat berib ifodaning giymatini toping:

2
x—\/sin3[x+£j x——Y =1 +cos{tgz[Lﬂ
3 ;4 X Yz +1

X+Yy

In

Dastlab o°zgaruvchilarning giymatini Kiritamiz:

] ®ain Tpaeka Bwua Bcraska ®opmat WHcTpymedTsl CMMEBOAbHEIE ONEpPaUUM
[Normal vl;f'.rial vll[l v“ B 7 U |§ =|iE 4
D2l &S& Y| (e =B 0|0 v

[Moﬁ BeG-y3en |+ [ == |2 <F 30 ap M
x=1 yvi=2 z:=3
+
Rasm 10.3.

So‘ngra KaaskyasTop paketidan foydalanib, ifodani kiritamiz; (=) (tenglik) belgisini
bosib,natijaga erishamiz.

ﬂ]ﬂ}aﬁn lMNpaeka Bwua Bcraeka ®opmat WHcTpymeHTel CWmBonsbHble onepaumy OkHo Cnp

| Normal - | Aril v ~|Bru|E=s=s=E
DSl &SR Y B| o o e =0 % v| 3
IMoﬁ Beb-yaen v] ¥ Go @l [] v= [2 <|@

*

9
g
1

Rasm 10.4.
18) [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling:
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_ 2m+sin®(8+x°)

38+ x3

Dastlab ozgaruvchilarni kiritamiz; [-1,5] oraligni Kiritish uchun Marpuna paketining
(m..n) amalidan yoki klaviaturadagi (J) klavishidan foydalanamiz.

d

m=4a=-1b=5h=1.

I‘u’ariables v]Tlme:s MNew Roman VIID v“ B I 1]
D~=EH SRy & BR| o | | o2 = | &
| Mot Be6-ysen - | &ee B+ [ = [£ <2 27 af
£ = 4 x = —1.5 MaTtpuua @
Rasm 10.5.

So‘ngra Kaaskyasitop paketidan foydalanib funksyani quyidagicha kiritamiz:

D~BEH ESBY|$BBE|w | |lme = [[100% <
Moii Be6-y3en '] oo | |[@)4 (== [2 <F 1 = |
t=4 x=-1_5 ' Ka.ﬂbeJ‘IﬂT...@ll
sin cos tan
log nli
N W2 n =
. 3\° e
f) = 2-ﬁ+35m[__8+x ) 8
8+x3
Rasm 10.6.

Funksiyaning berilgan oraliqdagi giymatlarini toppish uchun so‘ngi amalni bajaramiz:
=M S Y| & Bl o | | e = | = [[100% -
~| @oo ||[@) A4 [H]x= [% <F 271 ap -

eb-y3en

t=4

cos tan

£(x) =

2t + sinl 8+ x°)

%]

3
3
8+ x

f(x!l

4.489
3.928
3.208
2.502
1.938

1.715

4.408( =

n!

T

Rasm 10.7.
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19) x=0.25 Funksiya hosilasini berilgan giymatda hisoblang:

f(X) = (xsg) — (i] [ 2 +7
5 4 4
2-X _ /X3

Ushbu fuksiyani xosilasini hisoblash uchun Maremarnueckune panelidagi Beruuciaenune
Marematuueckue vVa Kaaskyastop paketlari kerak bo‘ladi.
Paketlar yordamida funksyani quyidagi ko‘rinishga keltiramiz va natijaga erishamiz:

DvEH SR Y| B o o e =& 20| ww v|@
[Moﬁ Beb-y3en "l Foo ||| A [ < 70 af ﬂ‘.‘ll
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i
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_|_ = = = = =

fr xf xfy xfy

Rasm 10.8.

20) Quyidagi limitni toping:

.+ +(n-2)

lim

nsoo n* +10

Ushbu limitni toppish uchun bizga Maremarnueckue panelidagi Kaaskyasitop va
Boruncienue paketlari kerak bo‘ladi:

OD~vFH SRV BB o Y =& |100%
[Moﬁ peb-y3en "l e || @A [E] <£ 31 af ‘51|
' Matematuue.. @ Bbl...@

Rasm 10.9.
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Dastlab ifodani kiritamiz va natijaga erishish uchun Beruuciaenne paketidan
foydalanamiz:

D-SH SR Y| B o o | e =] 2 %0 (100% -
IMoﬁ BebG-y3en vl e | @ A [ [x=][2]<E 37 op '&I
+ I Martematuue... @
4 4
m+1) +(n-1) DS
noot ptio
Rasm 10.10.

21) Aniq integralni hisoblang va natijani solishtiring:

z A N
X €

| L x> In(v2 +1)=0881 [e (1——2jdx:51.13

5 COS(X) 1 X

Ushbu aniq integrallarni hisoblash uchun mamemamuueckue panelidagi Kaavxynamop,
Butuucnenue, va Mamemamuueckueataliz paketlaridan foydalanamiz.

D2l SR Y| B o o | me =0
Moii 8e6-y3en v| oo | (@ E[x=[]8]<E 3 ar ®
' 1 F Kanckynatop @

£ ca sin s tan In log

grmmmflio ioxer

|3 8w & ()RS

™7 8 9 /

4 5 b ¥

12 3 +

g - =

Rasm 10.11.

So‘ng aniq integralni kiritib, quyidagi natijaga erishamiz:
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|Moﬁseﬁ—y3en V| ("bGU ||,e|,,z []|E|E|<E= gj |@|$1

MaTeMaTHYSCKHH aHanus FE]

il )
|"._1 1
du = 0.881
J cos(x) Fx xf xfy xfy
0
S—
- : @ § r & ¢ §
— sin cos tan In log
4 ' - " no8 v ok A M
dx = In(4f2 + 1) = 0.881 L v E o w o a
cos{x) EH % () .
’ 78 9 f T e e X
T
C s B w & B A E
T H
.43 03 4 ZHa 1l K A
_ 0 B MNE=OQTIlIFP
_ A= T v oxXV¥
£
+
Rasm 10.12.

Grek alifbosi harflarini ishlatish uchun I'peuecknii paketlaridan ham foydalandik.
2-aniq integralni shunday tartibda kiritamiz va quyidagi natijaga erishamiz:
D~vFH &R& Y B| v o e =|ERC

@+ [[==][2]<F 21 =8 #
@ KaﬂbeﬂﬂT..@‘

[Moﬁ Beb-yaen

& L e B gin cos tan In
o)) & I lm log nl i =l
lim_ lim  wr« - b R

KoneuHoe npownseegeHme Ctrl+# l

Rasm 10.13.
22) Anigmas integralni hisoblang va natijani solishtiring:
23)
1 1 1 -1 1 1 -1 1
—+—=+— x> —=—-—+In(X) | ——dx > —-+3-atanh| =-x-+/3
I(x3 X2 xj (2x2) X ()J.ZXZ—G % V3-atan (3X\/_j

Ushbu anigmas integrallarni  hisoblash uchun Maremaruueckne panelidagi
Kaabkyasitop, Beruncienue va MaremaTuueckuii ananu3s paketlaridan foydalanamiz. So‘ng
anigmas integrallarni kiritib, quyidagi natijalarga ega bo‘lamiz:
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DvEH SRV BB © mEe = | ||100% | @
Moit BeG-y3en v] a0 g [1:] [x=[ ]| <¥ Eﬁlaﬂ'&ql

MaTtematuueckmia aH...\El Kanskynatop @

e [ BT

sin cos tan In log nl

rUhhhlw i mT e
(1 *x" m 7 8
fl ,.'1 . X+ = 94"%455
— 4+ =+ - &> h(x) - — x + 1 2 3 +
3 2 X 2
X X X = . 0o — =

BbiuncnerHue @

= = = = ==

fx xf xfy xfy

Rasm 10.14.

D~EH SRY | $BRE | me = ||100% ~| @
| Moit Be6-y3en v| @so | |[@)+F [ [=|T5<¢ g1 a8 *

MaTemaTmueckuid au...@ Kansiynatop

sin cos tan In log
(O T O T

j dx—)\ﬁ'hl(;_ﬁ,]_\ﬁ'm(;"‘\ﬁ.] el
2576 2 2 | \

BblumcneHue @

= = = = =

fx xf xfy xfy

Rasm 10.15.
24) Karrali integralni hisoblang va natijani solishtiring:
0 [rul
_ |::{2+ 2:|
e ¥V oax ay=3.14z2

- = 0

Ushbu Karrali integrallarni hisoblash uchun Maremarnueckue panelidagi Kaabkyasitop,
Boruunciienue, va MaremaTuuecknii anaam3 paketlaridan foydalanamiz. Ishchi sohaga karrali
integralni kiritib, quyidagi natijani hosil gilamiz:
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B
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Rasm 10.16.
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1. MUSTAQIL TA’LIM MAVZULARI

Mustaqil ta’lim va mustagqil ishlar

Axborot texnologiyalari va jarayonlarning matematik modellashtirish bo‘yicha talabaning
mustaqil talimi shu fanni organish jarayonining tarkibiy qismi bo‘lib, uslubiy va axborot
resurslari bilan tola taminlangan.

Talabalar  auditoriya  mashgulotlarida  professor-o‘qituvchilarining  ma’ruzasini
tinglaydilar. Auditoriyadan tashgarida talaba darslarga tayyorlanadi, adabiyotlarni konspekt
giladi, uy vazifa sifatida berilgan topshiriglarga javoblarni topadilar. Bundan tashqgari ayrim
mavzularni kengroq organish magsadida qoshimcha adabiyotlarni ogib referatlar tayyorlaydi
hamda mavzu bo‘yicha testlar echadi. Mustaqil talim natijalari reyting tizimi asosida baholanadi.

Uyga vazifalarni bajarish, qoshimcha darslik va adabiyotlardan yangi bilimlarni mustaqil

organish, kerakli malumotlarni izlash va ularni topish yollarini aniglash, internet tarmoglaridan
foydalanib malumotlar toplash va ilmiy izlanishlar olib borish, ilmiy togarak doirasida yoki
mustaqil ravishda ilmiy manbalardan foydalanib ilmiy maqola va maruzalar tayyorlash kabilar
talabalarning darsda olgan bilimlarini chuqurlashtiradi,ularning mustagil fikirlash va ijodiy
gobiliyatini rivojlantiradi.Shuning uchun ham mustaqil talimsiz oquv faoliyati samarali bolishi
mumkin emas.
Uy vazifalarni tekshirish va baholash amaliy mashgulot olib boruvchi ogituvchi tomonidan,
laboratoriya ishlarini gabul gilish biriktirilgan ogituvchilar tomonidan har bir laboratoriya
darsida baholanadi, konspektlarni va mavzuni ozlashtirish darajasini tekshirissh va baholassh esa
maruza darslarini olib boruvchi ogituvchi tomonidan har darsda amalga oshiriladi. Axborot
texnologiyalari va jarayonlarning matematik modellashtirish fanidan mustaqgil ish majmuasi
fanning barcha mavzularini gamrab olgan va quyidagi tartibda bajarish tartibi korsatilgan.

Mustagil ishni bajarish tartibi.
Masalani mazmuni bilan tanishish.

Masalani yechishga gol keladigan adabiyotlarni organib chigish.

Topshirigni bajarish etaplarini belgilash. Ishni bajarishda optimal usullarni tanlash.
Topshirigni bajarish.

Hisobot tayyorlash (referat tarzida yoki electron tarzida)

a s wnNE

Tavsiya etiladigan mustagqil ta’lim mavzulari va hajmi.

Ne
t/r Mustaqil ishlar mavzulari Vazifa

1. |C++tili fanining C++ tilining arifmetik, | Adabiyot tanlash va mustaqil vazifani
giymat uzatish va mantiqiy buyruglari|bajarish.
bo‘limi asosida elektron saxifa yaratish.

2. |C++ tili fanining C++ tilining | Adabiyot tanlash va mustaqil vazifani
konstruktsiyasi va dasturni translyatsiya | bajarish.

qilish bo‘limi asosida elektron saxifa
yaratish.

3. |C++ tili fanining Boshgarishni uzatish | Adabiyot tanlash va mustaqil vazifani
buyruglari bo‘limi asosida elektron |bajarish.
saxifa yaratish.

4. |Mathcad dasturi. Dastur interfeysi. Adabiyot tanlash va mustagil vazifani
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bajarish.

5. [Mathcad da hujjat yaratish Mathcadda | Adabiyot tanlash va mustagqil vazifani
oddiy hisoblashlarni bajarish. bajarish.

6. |Dastur hagida umumiy ma’lumotlar|Adabiyot tanlash va mustaqil vazifani
Mathcadda ishlashning asosiy usullari. |bajarish.

7. |Mathcad dasturida o‘zgaruvchi va|Adabiyot tanlash va mustaqil vazifani
funksiyalarni aniglash. bajarish.

8. [Mathcadda Matn. Matnda formula.|Adabiyot tanlash va mustaqil vazifani
Matnni tahrirlash. bajarish.

9. |Mathcadda grafika.Dekart grafikni | Adabiyot tanlash va mustaqil vazifani
yasash. Qutb koordinatalardagi grafiklar | bajarish.
uchun funksiyalarni qo‘llash.

10 |Mathcad paketida va elektron | Adabiyot tanlash va mustaqil vazifani
jadvallarda bir va ikki o‘lchamli [bajarish.
funksiyalarning grafigini qurish.

11 Mathcadda simvolli xisoblash. Qd_ab_lyot tanlash va mustaqil vazifani

ajarish.

12. |Funksiyalarni  berilgan  oraligdagi | Adabiyot tanlash va mustaqil vazifani
grafigini yasash. Ikki va uch o‘lchovli |bajarish.
grafiklar.

13. |MS Acces dasturida forma va hisobot | Adabiyot tanlash va mustaqil vazifani
yaratish. bajarish.

14. |Master va konstruktor rejimida ishlash. | Adabiyot tanlash va mustagil vazifani
Bazaga ma’lumotlarni forma yordamida | bajarish.
Kiritish.

15. |Internet. Internet tarmog‘ining paydo |Adabiyot tanlash va mustaqil vazifani
bo‘lishi. bajarish.

16. |Kompyuter tarmog‘i. Tarmoq turlari.|Adabiyot tanlash va mustaqil vazifani
Kompyuter tarmoglarida ishlash | bajarish.
asoslari.

17. |Tarmoq xizmatlari va axborotlarining|Adabiyot tanlash va mustaqil vazifani
servis markazlari. bajarish.

18. |Kompyuterni  tarmoqqa  bog‘lash.|Adabiyot tanlash va mustaqgil vazifani
TCP/IP protokoli. bajarish.

19. |Kompyuterni tarmoqga ulash va ishga|Adabiyot tanlash va mustaqil vazifani
sozlash. bajarish.

20. |Axborot  xavfsizligi.  Axborotlarni|Adabiyot tanlash va mustaqil vazifani
himoyalash. Himoyalash usullari. bajarish.

21. |Ma’lumotlar bazasini | Adabiyot tanlash va mustagqil vazifani
loyihalash.Ma’lumotlar bazasini | bajarish.
boshgarish tizimi tushunchasi.

22. |MS Access dasturida MB ni yaratish. | Adabiyot tanlash va mustaqil vazifani

Relyatsion MB. yaratsh. Loyihalash.

bajarish.
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23.

Ma’lumotlar bazasi tillari. SQL tili.
Operatorlar.  Ma’lumotlarni  gayta
ishlash. Jadvallarni birlashtirish.

Adabiyot tanlash va mustaqil vazifani
bajarish.

24.

MS Acces dasturida forma va hisobot
yaratish.

Adabiyot tanlash va mustaqil vazifani
bajarish.

25.

MS Acces dasturida so‘rov (3ampoc)
yaratish.

Adabiyot tanlash va mustaqil vazifani
bajarish.

26. |[MS Acces dasturida SQL tili|Adabiyot tanlash va mustaqil vazifani
buyruglarini qo‘llash. bajarish.
27. |Ma’lumotlar  bazasini  boshqgarish | Adabiyot tanlash va mustaqil vazifani

tizimida SQL tilida so‘rovlar
buyruglarni  qo‘llab  avtomobillarga
jadvallar va turli xil so‘rovlar yarating
va kompyuterda saklang.

bajarish.

28.

Ma’lumotlar ~ bazasini  boshgarish
tizimida  SQL  tilida  co‘poBnar
buyruglarni qo‘llab dori darmonlarga
jadvallar va turli xil so‘rovlar yarating
va kompyuterda saklang.

Adabiyot tanlash va mustaqil vazifani
bajarish.
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I11. TARQATMA MATERIALLAR

| SEMESTR. IABOPATOPUSA TOPSHIRIQ VARIANTLARI.

Laboratoriya ishi Nel.Fayl va katologlar bilan ishlash. Axborot o‘lchovi boyicha
masalalar yechish.

1-Variant

. Disk turlari va ularning vazifasi

. Lazerli printer va uning turlari

. Mikroprotsessor va uning turlari hamda o‘Ichamlari
. Operativ xotira va uning hajmi

. Xab(hub) qurilmasi va uning vazifasi

2—Variant

. Qattiq disk(vinchester) va uning hajmi

. Sichgoncha va uning tugmachalari vazifalari
. Kesh-xotira va uning vazifasi

4,

5,25 va 3,5 dyumli disketalar va ularning vazifasi hamda

hajmi

Klaviatura, uning turlari va asosiy tugmachalari vazifasi

3—Variant

. Disk yurituvchilar va ularning vazifasi, turlari

. Port tushunchasi

. Ma’lumot o‘Ichami birliklari

. Kompyuterning go‘shimcha qurilmalari nimalardan iborat va

ularning vazifalari

. Flesh disk tushunchasi va uning hajmi

4-Variant

. Monitor vazifasi va uning turlari

. Kesh xotira va uning vazifasi

. Kompakt disk yurituvchilar vazifasi va uning turlari
. Kompakt disklar va ularning turlari

. Portlar to‘g’risida ma’lumot bering

5-Variant

. Klaviatura vazifasi va uning turlari

. Qattiq disk o‘lchami va uni bo‘laklarga ajratish

. Ishchi(taktovaya) chastota nima?

. Printer vazifasi va uning turlari

. Kompakt disklar va ularning turlari hamda hajmi

6—Variant
. Skaner vazifasi va turlari
. UPS qurilmasi va uning vazifasi
. Kompyuter turlari
. Plotter va uning vazifasi
. Klaviatura vazifasi va uning turlari
7-Variant

. Modem qurilmasi, uning turlari hamda vazifasi

. Kompyuterni o‘chirish tartibi

. Tizimli blok va uning tarkibidagi qurilmalarni vazifalari
. Strimer va uning vazifasi
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5. Kompyuterni ishga tushirish tartibi

8—-Variant
. Sichgoncha qurilmasi, uning chap va o‘ng tugmachalari vazifalari
. Strimer va uning vazifasi
. Skaner, uning turlari va vazifasi
. Doimiy xotira to‘g’risida tushuncha
. Disk turlari va vazifalari

O wnN -

9—Variant
. Kompyuter turlari
. Kesh xotira va uning vazifasi
. Faks-modem va uning vazifasi
. Mikroprotsessor vazifasi va uning turlari
. Kompyuterning asosiy qurilmalari nimalardan iborat va
ularning vazifalari.

O wpN -

10-Variant
. Kompakt disk uchun disk yurituvchilar va ularning turlari
. Printerlar va ularning turlari va chop qilish tezligi
. Modem, uning vazifasi hamda turlari
. Kompakt disklar va ularning turlari
. Ma’lumot o‘Ichami birliklari

hn b -

11-Variant
. Videoxotira to‘g’risida tushuncha
. Materinskaya plata to‘g’risida tushuncha
. Mikroprotsessor, uning turlari va vazifasi
. Plotter va uning vazifasi
. Doimiy xotira to‘g’risida tushuncha

O b owpN -

12—-Variant
. Shaxsiy kompyuterlarning yaratilish tarixi
. Skaner, uning turlari va vazifasi
3. Kompyuterning asosiy qurilmalari nimalardan iborat va
ularning vazifalari.
4.Kesh-xotira vazifasi va o‘lchami
5. Modem, uning turlari va vazifasi

N -

13—-Variant
. Kompyuterni o‘chirish tartibi
. Printer, uning turlari va vazifasi
. Flesh-disk nima?
. Kompyuter bilan ishlashda texnika xavfsizligiga rioya gilish
goidalari
. Monitor, uning turlari va vazifasi

A WDN B

(62}

14-Variant
. Kompyuterni ishga tushirish tartibi
. Klaviatura, uning turlari va vazifasi
. Skaner va uning vazifasi
. Ishchi(taktovaya) chastota tushunchasi
. Mikroprotsessor, uning vazifasi va turlari
15-Variant
. Shaxsiy kompyuterlarning yaratilish tarixi
. Monitor, uning turlari va vazifasi
. Kompyuter turlari
. Kompyuterning go‘shimcha qurilmalari nimalardan iborat va
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ularning vazifalari

. Ovozli xarita nima?

16-Variant
. Skaner vazifasi va turlari
. UPS qurilmasi va uning vazifasi
. Kesh-xotira vazifasi va o‘lchami
. Plotter va uning vazifasi
. Skaner va uning vazifasi
17-Variant

. Kompakt disklar va ularning turlari

. UPS qurilmasi va uning vazifasi

. Modem, uning vazifasi hamda turlari
. Plotter va uning vazifasi

. Videoxotira to‘g’risida tushuncha

18—Variant

. Flesh-disk nima?

. Kesh-xotira vazifasi va o‘lchami
. Kompyuter turlari

. Plotter va uning vazifasi

. Strimer va uning vazifasi

19-Variant

. Klaviatura vazifasi va uning turlari
. UPS qurilmasi va uning vazifasi

. Kompyuter turlari

. Plotter va uning vazifasi

. Skaner vazifasi va turlari

20—Variant

. Kesh-xotira vazifasi va o‘lchami

. Materinskaya plata to‘g’risida tushuncha

. Printerlar va ularning turlari va chop qilish tezligi
. Plotter va uning vazifasi

. Kompyuter-Bloknotlar turlari

21-Variant

. Skaner vazifasi va turlari

. Cho‘ntak Kompyuterlari turlari

. Videoxotira to‘g’risida tushuncha

. Elektron Kotiblar xagida nimalar bilasiz?
. Klaviatura vazifasi va uning turlari

22-Variant
. Elektron yozuv daftarchalari
. Matritsali printerlar
. Lazerli kompakt disklar
. Plotter va uning vazifasi
. Klaviatura vazifasi va uning turlari
23-Variant
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. Purkovchi printer vazifasi
. UPS qurilmasi va uning

. Kompyuter turlari

. Plotter va uning vazifasi

. Audioadapter

24-Variant
. Lazerli printer vazifasi

. Bit-bayt-fayl-katalog- mantiqiy disk
. Drayverlar

. Plotter va uning vazifasi

. Klaviatura vazifasi va uning turlari

25-Variant

. UNIX xagida nimalar bilasiz?

. Modem, uning turlari va vazifasi
. Octilitlar

. Plotter va uning vazifasi

. Elektron yozuv daftarchalari

26—Variant

. Kompyuterli nashriyot faoliyati

. Kompilyator va Interpretatorlar

. Diskli jamlagichlarning ganday turlari
. Plotter va uning vazifasi

. Klaviatura vazifasi va uning turlari

27-Variant

. Multimedia dasturiy vositalari

. UPS qurilmasi va uning vazifasi

. Modem va faks-modemlar

. Plotter va uning vazifasi

. Klaviatura vazifasi va uning turlari

28—-Variant

. Sun’iy intellekt tizimlari

. UPS qurilmasi va uning vazifasi

. Axborotning ganday o‘Ichov birliklari
. Plotter va uning vazifasi

. Klaviatura vazifasi va uning turlari

29-Variant

. Skaner vazifasi va turlari

. Drayverlar

. Bit-bayt-fayl-katalog- mantiqiy disk
. Plotter va uning vazifasi

. Klaviatura vazifasi va uning turlari

30—Variant

. Case-Texnologiyalar
. SATA qurilmasi va uning vazifasi
. Kompyuter turlari

171



4. Plotter va uning vazifasi
5. Sichgoncha vazifasi va uning turlari

Laboratoriya ishi Ne2. Ma’lumotlar bazasini Access 2010da yaratish. Access2010da
jadvallar yaratish operatorlari. Access2010da so‘rovnoma yaratish.

Quyidagi avtomobillar boyicha malumot bazasini loyihalang:
1.4 Ta jadval tuzing.

ttt : Gasa gaHHe (Access 2007 - 2010) - Microsoft Access

harin InaeHaa Co3zpaHue BHEWHKWE AaHHEIE PaBoTa ¢ 6azaMu AaHHEIX
! 1 ¢ = b
) 1 l 7 == HEG
J 4 P
PesrMEl EBydep obMmeHa . CopTUpOBKa W $uUnETp 3anucu
Bce oBbekTnl Access >
Mouck. e
Tabnuubi 3

B adr
B avto
j nom
EH rang

2 adr |ch|ga2maydon va 20 ta yozuv

232 Aarmieo (Access 2007 - 90) ~ Microsort Access | Pagoracraommment

m [nagHaAa CozgaHne EHeWHWE gaHHBIE PaGoTa ¢ Ba3zamMK JaHHEIX Mona Taganua

&,Z ! ]? 4] No sozpactarmio Tz Bugenerne - ﬂ = = Wtoru

= 53 KonuposaTe il Mo yéeIEaHD i’.j,ﬂ,ononHLqTeano - L =& CoxpaHuTte ? Opdorpagmua
Pexcm | BoraenTe DHAETP OBHOEWTE

- - F w e > = E;J,OI‘IOHHHTEﬂbHO =
Pexrmbl Eydep obBmeHa 1 CopTMpPOBKA W GHABTP 3anucu

Bce oObekTsl Access = « || = adr'

Mouck.. el id - manzil ~ | WeakHume dna dobaeneHua -~

Tabnuubl R i

Bl adr

Bl avto

B nom

B rang

3 avto |ch|ga 6 maydon va 20 ta yozuv

ftt: 6233 para (Access 2007 - 2010) - Miciosoft Access | Paoracrabmmanen | |

m MnasHaa CoszgaHue BHEWHKME AGHHBIZ PaBoTa ¢ BasamMu JaHHLX Mona TaBavua

B{’ 1 ]_T ﬁl Mo BO3pacTaHui ‘(/’ BHIgENEHME ¥ ﬂ E Wrorm f i Calibri (O6nacTs gaHHer * 11

e 53 KonupogaTe gl Mo yBeIBAHKID ﬁﬂonoﬂHmTeano = & =8 Coxpanuts ‘Z? Opdorpadgua 4 = Mepeiiu~ | XK & 4 := = T
Pexcnm DUNETP OBHOBWTE _

- J ' Bee ™ { ~ EH AonoHurensho v i BubBpate ™ A - & & TIEE

PEKMMEI Eydep 06MeHa . COpTHPOEKA W GUALTD 3anuc Haiitn DopPMaTHPOBAHNE TEKD
Bee oBwbekTal Access ® «|| 3 avto\

Mouck.. L id - fio - adres - | avtomobil - dr - rangi ~ | WenkHume dnn dobaeneduA -

Tabnuub & <

B adr

B ato

E nom

E rang

4. nom ichiga 2 maydon va 20 ta yozuv
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a gankb (Access 2007 - 2010) - N soft Access

PaGoTa C TabnuiEMM

Caiin InaHas Cosgarne BHEWHWE AaHHbIE PaboTa € 6asamit aHHbIX Mons TaBnnua

M 4 %L Mo Bo3pacTaHuo i}EhIAEAEHVIE' ﬂ = b Z Wroru j ) Sac3a b

il 53 KonuposaTe | Mo y6sisaruo ¥4 Aonansutensta © =1 =B Coxpanurs ¥ Opgporpagua = Mepeiti

Pexum | Borasuts TunsTp OBHOBUTE HaiiTu e

= o # ®opmar no obpasyy ganuTs coptmposky W dnasTp o nanuts = B AononkumensHo * [4 Busparo - | A - 07 - Iy

Pexnmsl Bydep obmeHa u COpTUPOEBKa W GUALTP 3anucn Halitu DOPMATMPOEAHNE TEKCTA
Bce oGbekThl Access = « || = nom \ X
Mouck.. Fel id ~ | abtomobil - UjeakHume dna doGasneHua -

Tabanup £x £

B adr

H avto

B nom

B rang

danuce: lusl M & Het duaetpa | Mowmek

Pexim TaBAMLE!

| Num Lock | (i) B @ &

HOD 49 (G:) § 683 @ MailRu: noura... | [0 1 - laboratory... ; ¥ c. "W Bovmmmmmon | RU T @ & a3

5. nom ichiga 2 maydon va 20 ta yozuv

tt: 6 g Access 2007 2000) _ Micoofeacee: [RRRRRRNN |

m [nasHas Co3gaHune BHelWwHWe gaHHBIE PaBoTa c 6asamK JaHHbBIX Mona TaBnuua

M i f %l Mo so3pacTaHuo \(/’ BoigeneHwe ~ ﬂ = Co3gaTh E Wrorm j p D2 JAMEHNTE Calibri (O6nacTe gaHHe: = 11
= 53 Konuposate gl Mo y6bIBaHWIO 7j,«:lnnmn—u;rrenm»m e B =8 Coxparute ‘.‘? Opdorpadua 4 = Mepeiitu~ X & U (&)
Pexm | BoTaBuTe DUALTP OBHOBUTE HaiiTw b
- - ¥ vopmatn =T} MTe COPTMROEKY W DHABTD ser /% YaanuTe [ fononnntensio = l¢ BriGpate ~ A"’/ 52'
Peskumbl Eydep o6mena ] CopTHpOEKa M HALTR 3anuci Haitti PopMaTMPOBAHWE TEKCTE
Bce ofbekThl Access @ « | ﬂom'i  rang
MoucK.. yel id rangi « enakHume dnA dobaeneHua -
Tabnnyw 3 i
3 aar
B avto
E nom
B rang

Topshiriqg variantlari
Atomobil

Sport

Miliy taomlar

Dori darmon

Moda

Gullar

Xayvonlar

Adabiyot

Sa’nat

0. Kompyuter qurilmalari
11. Dekanat

12. Yo'l qurilish soxasi
13. Er usti transport tizimlari
14. Chinni idish

15. Meditsina

16. Tabiyot

BOoo~NoOR~WDNE
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17. Muzey

18. Paxta

19. Avtomobil transporti
20. Iqgtisodiyot

21. Pishiriglar

22. Sanatkorlar

23. Sabzavotlar

24. Mevalar

25. Tarmoq

26. Tarixiy obidalar

27. Avtoservis

28. Asaka zavodi

29. O‘zbekiston shaharlari
30. Toshkent tumanlari

Laboratoriya ishi Ne3.Access2010da shakllar yaratish. Ms Access2010da hisobotlar
yaratish.

Atomobil

Sport

Miliy taomlar

Dori darmon

Moda

Gullar

Xayvonlar

Adabiyot

Sa’nat

10. Kompyuter qurilmalari

11. Dekanat

12. Yo'l qurilish soxasi

13. Er usti transport tizimlari

CoNoOA~WNE

14. Chinni idish
15. Meditsina
16. Tabiyot

17. Muzey

18. Paxta

19. Avtomobil transporti
20. Iqgtisodiyot

21. Pishiriglar

22. Sanatkorlar

23. Sabzavotlar

24. Mevalar

25. Tarmoq

26. Tarixiy obidalar

27. Avtoservis

28. Asaka zavodi

29. Oc<zbekiston shaharlari
30. Toshkent tumanlari
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Laboratoriya ishi Ne4.Access2010da SQL tilini se‘rov yaratish buyruglari.

OPERATOR TURI| CO‘ROV
T.R. SONI (MIN) QISQA MAZMUNI
1 INSERT INTO 3 turli tipdagi va bir nechta yozuvlarni go‘shish
2 SELECT 5 cheklangan sondagi yozuvlari chigarish
3 DELETE 2 shart orgali o‘chirish, hammasini o‘chirish
4 UPDATE 3 turli tipdagi va bir nechta yozuvlarni hamda
5 MATEMATIK 2 kamida ikkitasi birga bo‘Isin
AMALLAR
6 MUNOSABAT 3 kamida ikkitasi birga bo‘Isin
AMALLAR
7 MANTIQIY 2 kamida ikkitasi birga bo‘lsin
AMALLAR
8 ARRALASH 2
9 DISTINCT 2
10 WHERE 2
11 BETWEEN 2
12 IN 2
13 LIKE 4 fagat boshidan, oxiridan, ixtiyoriy joydan
14 ISNULL 2 not bilan ham
15 NOT 3 murakkab amallar bilan
16 ORDER BY 2 hamma Topshiriglar uchun
17 HAVING 2
18 MAX 1
19 MIN 1
20 COUNT 1
21 SUM 1
22 COUNT(*) 1
23 AVG 1
24 ARRALASH 3
25 YORDAMCHI 3 kamida 3 ta statik funksiyalar, amallar, operatorlardan
SO‘ROVLAR foydalang
26 IN 2
27 EXISTS 2
28 ANY 2
29 ALL 2
30 CAST 1
31 CONVERT 2
32 CASE 3
33 COALESCE 1
34 NULLIF 1
35 oDDIY 2 barcha Topshiriglar
36 INNER JOIN 2
37 |LEFT OUTER JOIN 2
38 RIGHT OUTER 2
JOIN
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39 FULL OUTER 2 barcha Topshiriglar
JOIN
40 CROSS JOIN 2

41 UNION 2
Atomobil

Sport

Miliy taomlar

Dori darmon

Moda

Gullar

Xayvonlar

Adabiyot

Sa’nat

10. Kompyuter qurilmalari
11. Dekanat

12. Yol qurilish soxasi

13. Er usti transport tizimlari

CoNoO~WNE

14. Chinni idish
15. Meditsina
16. Tabiyot

17. Muzey

18. Paxta

19. Avtomobil transporti
20. Iqgtisodiyot

21. Pishiriglar

22. Sanatkorlar

23. Sabzavotlar

24. Mevalar

25. Tarmoq

26. Tarixiy obidalar

27. Avtoservis

28. Asaka zavodi

29. O<zbekiston shaharlari
30. Toshkent tumanlari

Laboratoriya ishi Ne5.Kompyuter tarmoglari va topologiyalari.
1. /D diskda o‘z papkangizni yarating.
2. Lokal tarmoq orgali: 172.16.4.134 —-BIK-2SEM-3 lab papkasidan topshiriq oling va bajaring.
3.Ishchi kompyuterizni lokal tarmoqqa ulanish xaqidagi ma’lumotni , server 172.16.4.134 -3
papkasiga tarmoq orqali Kiriting va saglang.
4. Internet Explorer dasturini ishga tushiring.
5. Internet gidiruv tizimiga kiring.
6. O‘zbekistonda suv xo‘jaligi holati va suv xo‘jaligida zamonaviy boshqgaruv tizimlarini
go‘llashga oid ma’lumotlar yig’ing.
7. Ma’lumotlardan nusxa oling va o‘z papkangizga ko‘chiring.
8. Internet Explorer dasturini ishga tushiring.
9. Variantingizga oid Internet gidiruv tizimiga kiring.
Variantlar:
a) www.google.uz., www.naytov.com (O°zbekistonda joylashgan gidiruv tizimlari);
b) www.rambler.ru,

C) www.aport.ru,
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http://www.google.uz.-/
http://www.naytov.com/
http://www.rambler.ru/
http://www.aport.ru/

d) www.yandex.ru,

f) www.mail.ru, (Rossiyada joylashgan gidiruv tizimlari);

h) www.altavista.com,

i) www.yahoo.com (AQshda joylashgan qgidiruv tizimlari).

10. www.nigma.ru qidiruv tizimida quyida keltirilgan mavzularda ma’lumotlar qidiring.
Avtomobil Yo‘llarining xalq xujaligidagi axamiyati

O<zbekiston Respublikasi avtomobil yo‘llari to‘g’risidagi qgonun
Avtomobil yo‘llarini tasniflanishi

Avtomobil yo‘llari elementlari

Avtomobil yo‘llarini bo‘ylama va ko‘ndalang kesimlari
Avtomobil yo‘llarida kichik suv inshootlarini joylashishi

Suv o‘tkazuvchi inshootlarning asosiy turlari

Atmosfera va yer osti suvlarini yo‘ldan chetlatish

Transport ogimi xarakat gonuniyatlari

Avtomobil g’ildiragidan yo‘l to‘shamasiga ta’sir etuvchi kuchlar

AN N N N N N N SR

1. «Kompyuter tarmoglari va topologiyalari.» mavzusiga oid ma’lumot izlang:

O<z shaxsiy elektron adresingizni oching.

Elektron adresingizdagi parolingizni saglang va doimo yodda tuting.

O°z gruppadoshlaringiz bilan xat yozishing.

Laboratoriya ishni rasmiylashtiring.

Yugorida keltirilgan berilgan variantlaringizga oid gidiruv serveriga kiring.
Quyida keltirilgan mavzular bo'yicha ma’lumot izlang, o°‘z papkangizda saglang.
Yol to‘shamasi konstruktsiyalari turlari

Yo‘l to‘shamalarini qurishni tashkil etish va qurish

Avtomobil yo‘llarini bir satxda kesishuvi. Xalgali chorraxalar

Avtomobil yo‘llarining xar xil satxda kesishuvchi turlari

Avtomagistrallarni loyihalash xususiyatlari

Avtomobil yo‘llarini ta’mirlash va saqlash ishlari tasnifi.

Avtomobil yo‘llarini ta’mirlash va saqlash ishlarini rejalashtirish va ularni tashkil qilish.
Avtomobil yo‘llarini ta’mirlash va saqlash xizmatining vazifalari.

Xarakat xavfsizligini ta’minlash.

ouhkwdPER

NS NENE N N N N NN

7. Ma’lumotlaringizni www.inf-at@yandex.ru nomli elektron adresga xat orgali jo‘nating.
8. Xatga Internetdan rasm, musiqga biriktiring.

11. Ma’lumotlardan nusxa oling va o‘z papkangizga ko‘chiring.

12. Laboratoriya ishni rasmiylashtiring.

Laboratoriya ishi Ne 6.Jla6opaTopus topshiriq variantlari.
C++ algoritmik tilning chizigli operatorlar. Dasturlari bilan ishlash.

BERILGAN FUNKTSIYALARNING QIYMATINING HISOBLASH ALGORITMI VA
DASTURINI TUZING.
1. Laboaratoriya ishini bajarish uchun topshiriq variantlari.Qoyidagi ifodalar giymatini
hisoblash algoritmi va dasturi tuzilsin.

1-variant
M. 12.11 r=20cm t=5¢ S=20sinxt v=? a=?
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http://www.yandex.ru/
http://www.mail.ru/
http://www.altavista.com/
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2—variant

2
M. 12.24 x=at y:Bt-% a =7b, =2

3-variant
M. 12.17 x=20t-sin20t , y= 1-cos20t t=0 a=? p=?

4-12-variant
M.11.7 M.11.4 M.10.9 M. 10.12 M. 10.13
M. 10.15 M. 10.16 M. 10.17 M. 10.20
13-variant
k=ctg X=4 ine 05 _3/x-015
0,6y
oyepoa Xx=18; y=135.
14-variant
3
w=sin? > c + narctg 2x2—3,5v/x
6y epoa x =0,168.
15-variant
y = arcsinx+0,69-a-tg *x — 2 V**%*
oy epoa x=0,6; a=5.
16-variant
h =45 cos2x’ —% +ctg /n’x
oyepoa x=06; a=25, c=196.
17-variant
. Ux+4 2X
p=/ne’—— - +C0S—
€ y
y =sin x
oy epoa x =0,159.
18-variant
Xx=5
y=e T AL W
| x=5]
oy epoa x =0,695.
19-variant
y =e ™4 nx® 4 arctgx?
X =52
oy epoa 7 =35.
20-variant
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Z =ctg sin x> + 0,55Xxy +yX+Y°
e

X+5

y==¢
6y epoa x=0,5.

21-variant

y =e "%+ /nctg®x - 0.65x
|x-z|

oy epoa X=0,67;z=-5.

22—-variant

X b+c c+6
a=3"+——+/n(x+b)+e
c+d

x=Db-c-d
6yepoa b=3; c=4; d=5.

23-variant
y =g *_28%_3/x 1 5ab
a=x+b
6y epoa x=05; b=39.

24—variant
w=e ™ sin25x+ X2

Jx

X = ctgz
oy epoa 7 =0,36.

25-variant

. X-=5 | x-5-a]|
y =Ssin——+/narctgx+ ———
0,6x 0,7x

oyepoa x=075; a=-01.

Laboratoriya ishi Ne7.C++ algoritmik tilning tarmoqlanish operatorlar. Dasturlari

bilan ishlash.
1-variant
e™  agar x>1
2X
y=< arctg—, agar x=1 buerda z=5.
z

J|x=05z|, agar x<1
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2-variant

V2x*+3In5x , agar x>0

z=42"°-sin’x , agar x=0
arcsinx> , agar x<O0
3-variant
ctg’x+%¥x+1 , agar x>0
y=1<|x>—e9 , agar x=0
In|x+0,5] , agar x<0
4—variant

/n2,6x+45ctg®x, agar x>05

z=4sin’x+.x+0,6 , agar x=0,5
sin(x+0,5x* +a-b-c),agar x<0,5

buerda a=5 b=-06; c=-7.

5-variant
43° .sinyx ,agar x>1
y=<417-arctg|x-5| ,agar x=1
ctg(x+0,16) ,agar x<1
6-variant
mn’x® + 0.6 , agar x>1
JXx+05
y=<(x+2)*+ctg|x-3|, agar x=1
3/|x+sinx| , agar x<l1
7-variant
/n|arctgx+0,7| , agar x>0
z=<arcsinx agar x=0
garetox agar x<0
8-variant
X“+e*°+ctg3x , agar x>0,6
z=< 414-ctg?x? , agar x=0,6
X+1
agar x<0,6
NE gar x=

bu erda o =5.
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9-variant
26 ™ —sinVx , agar x>08
y={a”"®_arccosx ,agar x=08

cos2x+|x—a-b| ,agar x<08

bu erda a=5; b=4.

10-variant
2*7-05In(x+1) , agar x>1
y: earctgx _5X2 1 agar x=1
XT_5+tg|x—3| , agar x<1
11-variant
sin(/n|x])+¥x+5 , agar x>1
y=406c0s2x+4,8° , agar x=1
a’—e*+|x|+m?x , agar x<1

bu erda a=5,6.
12—variant

43%.ctgJ/x+e®™ | agar x>1
y=<3Ix*+5 , agar x=1
2x +arctgx’ , agar x<0

13-variant
X +4X—71-X : agar x<0

y=1{(x*+4)*-/x*+0,36 , agar 0<x<1

X-(x*+3)+¢n*(r+x) , agar x>1

14-variant
e % _|x-5| , agar x>5
y= €n2(1+§) , agar 0<x<5
ctg x+1tgx , agar x<0
15-variant
e _tg? X agar x=12
0,5
y=1.3x2+9,36x+5 , agar x>12
/n|4x-816]| |, agar x<12
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16-variant
e 9 L yx?+1 , agar x>0,68

w=1{ /x> +/nx , agar 0<x<0,68

ctg6x+5/n|x| , agar x<0
17-variant
3 T
C0S°X , agar |X|<E
y=4<1-e°* | agar |x|>%
. T
sin“x , agar |x]==
2
18-variant
a®*'—arccosx , agar x<1
y={sin-/n(x*+1) , agar x=1
4| x+5] , agar x>1
bu erda a=5.
19-variant
\J2X+546 +e™ | agar x>1
y=1</nsin(x®+1) , agar x=1
e x+t| , agar x<l1
bu erda t=-0,5.
20-variant

sin’x+|x—-1/+2-\xs , agar x>15

y =< +3a—2bx+x* , agar x=15

g aretox , agar x<15

bu erda a=10; b=15.

21-variant

ctg%x+em, agar x>25

y=1/n2x> + Jx+1, agar x=25
|x*—ctgx| , agar x<25
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22—variant

arctgx®+e'® |, agar x>0
Z=4sinx+/¢n|x+5|, agar x<0
cos (x+4,5a) , agar x=0

bu erda a=-0,5.

23-variant
2tgx’+e®™ | agar 0<x<1
g=<4ctg2x+/n2,6x, agar x>1
arcctgx , agar x<0
24-variant
JX*+3/n5x , agar x>6.139
p=<|x*+5x-5| , agar x<-15
m—5x, agar -15<x<6,139
X+4
25-variant
JXx +cosx+05-x> , agar x>15
y =< b-e*°—cosx , agar 0<x<15

2

tgx® + x *P—x agar x<15

bu erda =3; b=-5.

26-variant
2 X, = SINX
10+ X 1 =SINX;
(6-x,)° =22 X, <SinXx,
x1=-19,54  x2=-1,938 x3=18,11  x4=2,804

27-variant
arcsin0,47 c0s84° > X,
Y, = 1 C0s84° = X,
2,71x, cos84” < X,

xo=-1,938  x3=18,11

183



28—variant

2,71-4x; In[x, —2| < X,
Zl = 2,71+ 4X§ |r|‘)(1 _2‘ > X,
X, +228%  Injx -2 =x,

x1=-19,54  x2=-1,938  x4=2,804

29-variant
sin37° — 2x 3x, < e
Z, =1 COSZ +X 3x, ="
6x5 —3,07 3x, > e™
x=41,3 x1=-19,54  x»=-1,938 x3=18,11
30-variant
Séod  Inl3=x
Z,=1 3Yx2+x3 In13 < X
cos% +12,93 In13> x
x=41,3 x1=-19,54  x»=-1,938

Laboratoriya ishi Ne8.C++ algoritmik tilning takrorlanish operatorlar. Dasturlari
bilan ishlash.

1-variant

y=ax*lg| (b+x)% +a|+tg75°
a=30,0Lb =205

x =1(25)150
2—-variant
3
ax’> +b %
Z=ax’+| —
cos4?2
a=0,02b=35
x =20(-2)10
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arcsin® E—WM c0s30° —y|

t= X
ax+c
c=4,a=14,03,y =068
x=15(2)20

t> -1

a 2
BL = \/(e +In| a|) +1+Sin40ob

b=5a=44
t =10(-0,1)9

. 3 2 2
S sinfa+In|x“+a|
1+1g|10x | b

a=-205b=12124
X = —14(1) — 4

- xY
arcsin -~
B=(y2+1)%— — Y

a’x+t

y=3La=206t=18
x =30(-10)-30

(a—x)?
bt
a=0,07;b=0Lt=10
X = —5(1)5

7K =@ |

Y —sin2 2+ ‘bz —t2‘+1
a+b
a=1808b =40t =25

X = 25(2)45

3—variant

4—variant

5—variant

6—variant

7—variant

8—variant
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9-variant
2a+ X° \ . Yt-a?
a—x* ‘ It—Db? |
a=15,9;t =500;b =200
x =0,5(0,1)1,5

b=37La=71
x = —0,1(-11)1,5

P=In

10—variant

Z —sin®|2X=2
a+b

11-variant

T
3 }1— CoS—
X

a+N?

PK =In|x|+In|x®+sin35° | +

a=-01LN =22
x = 10(5)50

12—variant
2
X° + bx - . X
S = _axt A bx +eSN42’ % arcsin
|1+ ax? | a
a=1012:b =30

x =10(-1)0

13—-variant

tg47° *arccos”
AL = X
a—c

X
a=5013c=513
x =10(-0,4)6

1+

14—variant
i2*R i2*R
m _|_ m
2
I, =144;R =30,w =45
t =0(0,5)3

*Ccos2wt
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Y =2sin? x—a®cos2x +be™

a=315;b =500
x = 2,7(-0,25)0,2

S _ tg60° *\/|1+¥/x+a | g

. 7T
arcsin——
X

a =50016;c = 25;N = 30
x =100(2)80

2
AY — e00557°tg£+ a—x

7 4J|1+sinx]|

a=2517
X = 3(=0,1)2

3

. a
tarcsin—
—sin*ta

P=

vy +Db

y=15b=20;a=-0,18
t =5(2)15

a+b

3 CX2

a=1049.c=00Lb=100
x =10(7)70

3/\,2
X~y Xy

S:(In|ax|—c)%+

2,02
X3

_|_

15—variant

16—variant

17-variant

18—variant

19—variant

20—variant

x1=0, 8 x2=5,4 x3= -5,22

X - t2—1
at® + bt
a=02b=2
t =-10(2)10

+1g|t* —b? |

21-variant
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2

R = cos® ~ + arcsin— 1
X 4ax+10

a=-10,21y=6,5
0=-35(0,5)-8

y=@+In|x|+lg|x[)?®+——
b+ x

a=40,22;b =15
x =10(10,5)115

T_ (1—ax2 js . Vb?sin52°
1+a’ Jacos52°

a=70.23b=10.15

x =15,5(0,2)17,5

22—variant

23—variant

24—variant

24—variant

25—variant

26—variant

. T 2
sin~ —ax
S =3/b? —tgd7® + — X ——
J 1+ a’
a=-1224b=777
x =-55(-0,1)4
a’ %
ZW+|g|x—b|*ln|x—b|
sin40” + a
b =3,24;c =30;a=2,25
x =100(-2)80
1-a’t [ 61+t°
L= >-+arcsin 3
l+c 4t
a=10,26;c=7

t =51(0,15)6,6

27-variant
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3 1+cos73°

I 2
+1g(x“) + ”

N:R
K

R=125k =35a=0,27
x =100(5,5)45

28-variant
2 2
T =arctg y3 +10 + ax2 Y
y°—-20 Xx°-y
a=10,28y =37
x =10(-0,5)5
29-variant
Z =Ig|t" | +|1+a%]|+bsin?41°
a=2329b=35
t =25(1)35
30-variant
c 3
tarccos—
P= 3—b —sin’ta
Yy +Db

y =30;b=15;c =-013
t=3(3)16

Ne9. JIa6opaTopus topshiriq variantlari.
C++ algoritmik tilda massivlar bilan ishlash. Bir va ikki o‘lchamli massivlar.
Dasturlari bilan ishlash.

1-variant

22
S:a+b 24: ﬁ M 6y epoa a=5; b=6.

2—-variant
b—a 5 3 ek—/,
S=—— , 6y epoa a=-35 b=3.
a kzz; Z‘ K+/¢ >
3—variant
3 5 H 2
p_ z sin(n+m?)
n=1 m=1 n+m
2
4—variant

2 k+¢
S=a-z3:1_[ 25 , 6y epoa a=5.9.
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5—variant

PZG,SIi[ﬁZ-,S'*-‘ , 0y epoa x=3.

6-variant
0o S nlkA/s
S = Z H 4(5k+€ )
k=1 (=1 I}
7-variant
5 6 H
s=a. 3 Y9 5 poa a=3; x=3.
i = ol
8—variant
4 5
P=T]¢ni+]]sinj
i=1 j=1
9—variant
5 eI—l 3
S=/na Z 5—+z /nj , 6y epoa a=365
i ol o
10-variant
3 6 ! t+5
p=g¥x3 HH— , 6y epoa X=6,59.
t=1 qg=1 nq
11-variant
> 2 arccos (k+1)
P =
lk! 1._1[ NISENE
12—variant
9 3 2 5k+€
S = ! ,
13—variant
S—ZSZZG:M 0y epoa x=18061
n=1 m=1 ’m+5 ’
n
1l4—variant
, &t ek g’
Q=/n"a , 0y epoa a=10,809.
; g Jk+10°2

15-variant
6 3 2
—(b2-415)> [T KD 5y epoa b=300
k=1 /-1 k*+¢
16—variant
S sin (l + j)
Z Z H I+j
i=1 j=1
17-variant

5 5
P=2a) ctgi+5b[]Jtgj . 6y epoa a=15; b=5.

i=1 j=1
18—variant
22 ind(k+/
A=>T1 ( ) Gyepoa a=35.

k=1 (=1
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19—variant
) s o
Q262x+1Hﬂ'+e(’nxz J 1 ’ 6y epaa X=4,5_

20—variant
L 2. /nda
s=> 11 . 6y epoa a=10719.

21-variant
6 H 3
Y—a+bH ”1+2 /ni , 6y epoa a=-5; b=35
5 =1 2 i=1
22—variant
S arctg (kK+7-j)
P:
:!;!: 1,_! k?+5
23—variant
6 4 /n(n®+m
S :Z H 4 n+m+0,6
n=1 m+1
24—variant
3 5 3/ 2
Z—tg@ > 11 vhEm 6y epoa a=0,3.
3 ™ ma yIn-m|
25—variant
5 4 2
w=z*3 [] w , 6y epda z=5.
n=l /=1 2,5 )
26—variant
3 k’e® 5 6 i
éki4+3ki2+ek’ El;lk +3|k +ghi
27—variant
Zsl tg2k . i 10 ki +l
k=1 1ctgk2 ’ i=1 k=5 Siniki +e”k- .
28—variant
25: arctg’x
1 ! 5 10 |Og y
~arcsinx+rz i
1X_H_!“gx g yi|
29—variant
15
H3 ‘ey _104.5‘; 50 100 cos’

= 100
. ZH k. +1

k=10y= SOSIn( |5 )

30—variant
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H (k+5)Ink” arccosL
K 127k + 7 12": ; m,

k_e;;%/(k—mi)2

Nel0. JIa6oparopus topshirig variantlari.
C++ dasturlash tilining grafik imkoniyatlari. Dasturlari bilan ishlash.

1-variant
1.Quyidagi funkstiyalar grafiklarini chizing.
1. y=x"+2x+1
2 y =sin’x
3 f(x)=x* -1 kuk
4 g(x) =sinxKkizil
2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
1 y=-2x+05va y=-x"—3x-1
2
3

y=—x? +§—1 va y=sin’x
. Bo‘laklab berilgan funkstiyaning grafigini chizing.
x2-1 x<-2

f(x)= i, -2<x<3
X+2

\&, X>3

4.Berilgan sirtni yasang.
Xy
F(x,y) =
X+Yy
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.

2 2
X2 17221 xe[-22] ye[-33]
4 9
Z2=T7-2Xx-Yy

2-variant
1.Quyidagi funkstiyalar grafiklarini chizing
1. y=x"—2x+1
2. y=-sinx
2

3. f(x)= -1 yashil

4. g(x) =cosx kora
2. Funkstiyalar grafiklarini chizing va ularning kesishish nuqgtalarini aniglang.

1. y=2x+1va y=x"+3x+0,5

2. y=-2x"-x+3 va y=-2sinx
3. Bo‘laklab berilgan funkstiyaning grafigini chizing
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x?-1 x<-1

f(x)= i, ~-1<x<3
X+1

sinx, X>3

4.Berilgan sirtni yasang.

x> —sin
Fixy) =Y
X+Yy
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2
=y 2_ : :
—+-—+7¢=1 xe[-22 —4,4
BT e[-22] ye[-44]
Z=8Xx—-6y+5

3-variant
1.Quyidagi funkstiyalar grafiklarini chizing
1. y=4x" +3x-1
2. y=2sinx
3. f(x) = 22
X -1
4, g(x) =sin(x* +1) jigarrang
2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.

Xavo rang

1. y=§—1vay:—x2—3x—1

2. y=-2x"-2x+2va y=sin(-2x)

3. Bo‘laklab berilgan funkstiyaning grafigini chizing
x> +1, x<1

f(x)= Ll 1<x<5

Xx-5, x>5
4.Berilgan sirtni yasang.

X2 +
FOy) =
X—y
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2
=,y 2_ . :
—+-—+4+z¢=1 xe[-22 -5,5
RETRE: e[-22] ye[-59]
z=4x+3y-8

4—-variant
1.Quyidagi funkstiyalar grafiklarini chizing

1. y=x"=3x+1

2. y =sin2x

3. f(x) _x+l siyoxrang
X

4, g(x) =2 kizil

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
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1. y=x+2vay=—x"—-2x-1
2. y=—x2+§—1va y=sin’x
3. Bo‘laklab berilgan funkstiyaning grafigini chizing

Vx?-1, x<-2

f(x)= i —-2<x<3
X+2

sinx, x>3

4.Berilgan sirtni yasang.
2
F(x,y) =

Xy
X+Yy
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2

X2y Y 1,220 xe[-22 66
4+36+Z xe[-2;2] ye[-6;6]

2=2x-3y+7

5-variant
1.Quyidagi funkstiyalar grafiklarini chizing

1. y=—x"—x+2

2. y =sinx

3. f(x) =x*-2 yashik

4. g(x)=Inx xavo rang

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
1. y=-2x-2va y=—2x2+2x—1

2.

3.

y=x’ +§—2 va y =cosx

Bo‘laklab berilgan funkstiyaning grafigini chizing
x> —4, x<-2

f(x)= i —-2<x<3
X+2

COSX, X>3
4. Berilgan sirtni yasang.
x? —sin
Fixy) ==Y
X+Yy

5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.

2 2
X?+y7+22:1 xe[-3;3] ye[-22]

Z=X+5y-2
6—variant

1.Quyidagi funkstiyalar grafiklarini chizing
1. y=x"+3x+0,5
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2. y=—cos2x—-0,5

3. f (x)=x* -1 jigarrang
4. g(x) =sin(x-3) kizil
2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
1. y=—x+2va y=-2x"-3x+1
2
2. y=%—x+lva y =c0s2x

3. Bo‘laklab berilgan funkstiyaning grafigini chizing
(x-1)?% x<-3

f(x)= _—2, —3<x<4
X+3

\/;, X>4
4.Berilgan sirtni yasang.
X +C0S
Fxy) =
X+Yy

5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.

2 2

X Y 2 _ . .
—t—+4+74=1 xe[-33 -5:5
BETRE: e[-33] ye[-55]

z=5x-3y-4

7—-variant
1.Quyidagi funkstiyalar grafiklarini chizing

1Ly=x"+4x+15

2.y=cos2x—0,5

3.f(X)=x*+2 kuk

4. g(x) =cos(x+3) kora

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.

1. y=—x+3va y=-2x"—x+3
2
2. y:—%—x+1 va y=2cosx

3. Bo‘laklab berilgan funkstiyaning grafigini chizing
x? -1, x<-2

f(x)= L, -2<x<3
X+2

\/;, X>3

4. Berilgan sirtni yasang.
X2 +
F(x,y) = Koy
X+y

5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
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2 2

Xy 2_ . )
—+=—+74=1 xe[-33 —6:6
BETRE: €[-33] ye[-6:6]

Z=X+5y+8
8—variant
1.Quyidagi funkstiyalar grafiklarini chizing

1. y=-x"—x+0,5

2. y=-sin2x-0,5

3. f(x) =3(x* - 2) siyoxrang
4, g(x) =cos’(x-1) kora

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.

1. y=-x+5va y:—x2+§—1

2. y:x2—2x—§ va y=cos x

3. Bo‘laklab berilgan funkstiyaning grafigini chizing
x* -1, x<-1

f(x)= i, ~1<x<3
X+1

sinx, X>3

4. Berilgan sirtni yasang.
X2 —
Fxy) ="
X+Yy
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.

2 2

X“y 2_ . )
2+l 1724=1 xe[-44 —2:2
16 2 z e[-44] yel[-22]

z=4y-3x-5

9—variant
1.Quyidagi funkstiyalar grafiklarini chizing

1. y=-x"-2x-1

2. y=sin2x—-0,5

3. f(x)=2(x* +1) kuk

4, g(x) =sin*(x+1) yashil

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.

1. y=—x+6Vva y=x2+§—2

2. y:—x2—§+lva Y =—cosx

3. Bo‘laklab berilgan funkstiyaning grafigini chizing
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x?+1, x<1

f(x)= Ll 1<x<5

X_
Xx-5, x>5
4.Berilgan sirtni yasang.
X’y
F(xy) =
X—y
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2
LI A | xe[-2;2] ye[-373]
4 9
Z2=7-2x-Yy

10-variant
1.Quyidagi funkstiyalar grafiklarini chizing

1. y=-x"-3x-1

2. y=—cos2x+0,5

3. f(x)= 22 Xavo rang
X“ =1

4. g(x)=1Inx kizil

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
2

1. y=x+3va y:%—erl

2
2. y=%—2x+1va y =—Cc0s2x

3. Bo‘laklab berilgan funkstiyaning grafigini chizing

Vx?2-1, x<-=2

f(x)= L —-2<x<3
X+2

sinx, Xx>3

4.Berilgan sirtni yasang.

X —COS
Foxy) ==
X+Yy
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2
=Y 2_ : .
—+2—+74=1 xe[-2:2 —4:4
BT €[-22] ye[-44]
z=8x-6y+5

11-variant

1.Quyidagi funkstiyalar grafiklarini chizing
1. y=-2x"+2x-1
2. y=co0s2x+0,5
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3. f(x)=x*-1 jigarrang
4, g(x) =sin*(x+1) vyashil

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
2

1. y=2x+2va y=—%—x+1

2
2. y:—%—2x+lva y=-2cosx

3. Bo‘laklab berilgan funkstiyaning grafigini chizing
x> —4, x<-2

f(x)= iz —-2<x<3

X+
COSX, X>3
4. Berilgan sirtni yasang.
x? —sin
Fixy) =Y
X+Yy

5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.

2 2

X~y 2_ . .
—+=—+74=1 xe[-2;2 -5:5
TR e[-22] ye[-59]

z=4x+3y-8
12—variant

1.Quyidagi funkstiyalar grafiklarini chizing

1.y=-2x"-3x+1

2.y=-sin2x+0,5

3. f(X)=x*-1 kuk

4. g(x)=sin(x*+1) jigarrang

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.

1. y=2x+3va y:x2—2x—%

2. y=4x"+3x-1va y=sinx+0,5

3. Bo‘laklab berilgan funkstiyaning grafigini chizing
(x-1)?, x<-3

f()=4—2. _3<x<4
X+3

\/;, X>4
4. Berilgan sirtni yasang.
x> +cosy
FX, y) =———
X+y

5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
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2 2

X~y 2_ . :
—+=—+4+74=1 xe[-2;2 —6;6
TR e[-2;2] ye[-6:6]

2=2x-3y+7
13—-variant

1.Quyidagi funkstiyalar grafiklarini chizing

1. y=-2x"—x+3

2. y=sin2x+0,5

3. f(X)=2(x*+1) kuk

4. g(x) =sinx  kizil

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.

1 X
1. =2x——Vay=—x>-=+1
Yy 4 y 3

2. y=x"-2x+lva y=sinx—0,5
3. Bo‘laklab berilgan funkstiyaning grafigini chizing
x2-1, x<-2

f(x)= i —-2<x<3
X+ 2

\/;, Xx>3

4.Berilgan sirtni yasang.

X? +COs
Foy) =222
X—y
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.

2 2
X?+y7+22:1 xe[-3;3] ye[-22]

Z=X+5y-2
1l4—variant

1.Quyidagi funkstiyalar grafiklarini chizing
1. y=-2x"=2x+2
2. y=—cosx—0,5

X2

-1 yashil
X
4, g(x)=2""  «kizil

2. Funkstiyalar grafiklarini chizing va ularning kesishish nuqgtalarini aniglang.
2

1. y=3x+0,5 Vay:%—2x+l

3. f(x)=

2. y=—x2—x+2 va y=-sinx+0,5
3. Bo‘laklab berilgan funkstiyaning grafigini chizing
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x?-1 x<-1

f(x)= i, ~-1<x<3
X+1
sinx, X>3

4.Berilgan sirtni yasang.
2

X
FOy) = -
siny
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2
=) 2 _ . .
Z—t+=—+74=1 x€[-33 -5,5
BETRE €[-33] ye[-55]
Z=5x-3y-4

15—variant

1.Quyidagi funkstiyalar grafiklarini chizing

1. S |
Y X >

2. y=—cosx+0,5

3. f(x)=x’-1 jigarrang

4, g(x) = cos*(x—1) javo rang

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
2

1. y=4x—-1va y:—%—2x+l

2. y=x"-3x+1lva y=—sinx-0,5

3. Bo‘laklab berilgan funkstiyaning grafigini chizing

x?+1, x<1

f(x)= L 1<x<5
x—=1

Xx-5, x>5

4.Berilgan sirtni yasang.
X’y
F(xy) = —
siny
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2

X y 2 ) .
=—+4+Z—+74=1 xe[-33 —6;6
BETRE €[-33] ye[-6:6]

Z=X+5y+8

16-variant
1.Quyidagi funkstiyalar grafiklarini chizing

X
1. =x"+—--2
4 3

X

2

X+1 .
3. f(x)=—— siyoxrang
4.  g(x)=sin(x-3) kizil
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2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
1. y=-3x+1va y=4x"+3x-1

2. y=x"+2x+1va y=cosx+0,5

3.1 Bo‘laklab berilgan funkstiyaning grafigini chizing

Vx?2-1, x<-2

F)=d—1 . _2<x<3
X+2

sinx, x>3

4.Berilgan sirtni yasang.
2

X
FOxy) ===
sinx
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2
=Y 2_ : .
—+-—+74=1 xe[-44 —-2;2
TR e[-44] yel[-22]
z=4y-3x-5

17-variant
1.Quyidagi funkstiyalar grafiklarini chizing
X2
1. =—-X+1
y 2
2. y=cosx+0,5
3. f(X)=3(x*-2) siyoxrang
4. g(x) =cosx kora
2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
1. y=§+3 va y=x"—2x+1
2

2. y=%+x+2 va y=cosx—0,5
3. Bo‘laklab berilgan funkstiyaning grafigini chizing
x> —4, x<-2
3
f(X)=q——, —-2<x<3
X+2

CoSX, X>3

4. Berilgan sirtni yasang.
2

X
RO Y) =~
COSX+ Yy
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 .2
X 42 4,20 xe[-2;2] ye[-33]
4 9
Z=7-2X-Y
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18-variant
1.Quyidagi funkstiyalar grafiklarini chizing
2

X
Ly=-" _x41
Y=

2.y=—sinx—-0,5
2

3 f(x) ==X kizil
1+x

4.g(x)=Cosx kora

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.

1. y:—%—lva y=-x"—x+2
xz
2. y=—?—x+4 va y=-cosx+0,5
3. Bo‘laklab berilgan funkstiyaning grafigini chizing
(x-1)?, x<-3
F)=1—2, —3<x<4
X+3
\/;, X>4
4. Berilgan sirtni yasang.
2
X
RO y) = — 2
COSX—Y
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2
X y 2 . .
—+-—+7¢=1 xe[-22 e[-4,4
RETRE: [-2:2] ye[-44]
z=8x-6y+5
19-variant
1.Quyidagi funkstiyalar grafiklarini chizing
4
1. =x>-2x——
y=x X 5
2. y=-sinx+0,5

3. f(xX)=2x’-sinx sarik

4. g(x)=x-1 kuk

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
1. y:—§+0,5 vay:x2—3x+1

2
X

2. y=?+§—1va y=-cosx—0,5
3. Bo‘laklab berilgan funkstiyaning grafigini chizing

x2-1 x<-2

f(x)= i, -2<x<3
X+2

\/;, Xx>3

4.Berilgan sirtni yasang.
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2

X'y

F(xy) =
X+ COSy
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2
X~ Y 2 _ : :
—+—+z¢=1 xe[-22 -5,5
PRETRE: e[-22] ye[-59]
z=4x+3y-8

20—variant

1.Quyidagi funkstiyalar grafiklarini chizing

1. :—x2—£+1
Y 3

2. y=sinx—0,5

3. f (x) =sin® x —1kizil

4, g(X)=x+1  sarik

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
1. y:—§+0,5 va y=x"+2x+1

2
X

2. y=?+§—2 va y=sin2x+0,5
3. Bo‘laklab berilgan funkstiyaning grafigini chizing
x?-1 x<-1
1
f(x)=4——, —-1<x<3
X+1
sinx, x>3

4.Berilgan sirtni yasang.
2

X —
Fox,y)=—
X+siny
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2
L 2_ : :
—+—+z74=1 xe[-22 —6,6
FIETRE: €[-22] ye[-6:6]
2=2Xx-3y+7

21-variant
1.Quyidagi funkstiyalar grafiklarini chizing
2

X
1. y= 3 2x+1

2. y=sinx+0,5

3. f(x)=logx kuk
4. g(x)2Sinx kizil

2. Funkstiyalar grafiklarini chizing va ularning kesishish nuqgtalarini aniglang.
2

X X
1. ==+lvay=—+x-1
Y75 Y73
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2. y=———£—3 va y=-sin2x+0,5

3. Bo‘laklab berilgan funkstiyaning grafigini chizing
x?+1, x<1
f(x)= L 1<x<5
x—=1
Xx-5, x>5

4.Berilgan sirtni yasang.
2
F(x,y) =

X'y
Ssinx+y

5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.

2 2

%+y7+22:1 xe[-33] ye[-22]

Z=X+5y-2

22-variant
1.Quyidagi funkstiyalar grafiklarini chizing

2

X
1. = _2x+1
4 3
2. y=-2cosx
3. f(x) =tg(x+1) sarik
4, g(x)x? 23 kuk
2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
2
1. y=5x-0,5 va y:%+x+2
2. y=—x2+§—0,5 va y=cos2x+0,5

3. Bo‘laklab berilgan funkstiyaning grafigini chizing

Vx?P-1, x<-2

f(x)= i —-2<x<3
X+2

sinx, x>3

4. Berilgan sirtni yasang.

X +
Fx, y)=—— 2
X —CO0SY
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2
XY 1,2-1 xe[-33] ye[-55]

9 25
z=5x-3y-4

23-variant
1.Quyidagi funkstiyalar grafiklarini chizing
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2

X
1. =—+Xx-1
y 3

2. y =—c0s2x

3. f (x) =tg(x+1) sarik

4. g(x)1+2X2 yashil

2. Funkstiyalarxgrafiklarini chizing va ularning kesishish nugtalarini aniglang.
1. y=5x—-4va y:—é—x+4

2. y=-x’ —§+3,5 va y=-cos2x+0,5

3. Bo‘laklab berilgan funkstiyaning grafigini chizing
x> -4, x<-2

f(x)= i —-2<x<3
X+2

CoSX, X>3

4. Berilgan sirtni yasang.
2
F(x,y) =

Xy
sinx+y

5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.

2 2

XY 2 3.3 66
9+36+Z xe[-3;3] ye[-6;6]

Z=X+5y+8

24—variant
1.Quyidagi funkstiyalar grafiklarini chizing

2

X
1. =—+x+2
y 3 X
2. y =—COSX
3 f(x) = 2(x* +1) yashil
4. g(x) = cosx +1yashil
2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
3 x* x
1. =6x——VvVay=—+—--1
YERTY TR TS
2. y=x"+3x+0,5va y=sin2x—0,5
3. Bo‘laklab berilgan funkstiyaning grafigini chizing
(x-1)?, x<-3
F)=1—2, —3<x<4
X+3
JX, x>4
4. Berilgan sirtni yasang.
X 2
RO Y) = —
X+siny
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5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.

2 2
XY 1,221 xe[-44 2:2
TRV e[-44] ye[-22]

z=4y-3x-5
25-variant
1.Quyidagi funkstiyalar grafiklarini chizing
2

X
1. y:—g—x+4

2. y:coszx

3. f(x)=x’-1 jigarrang

4. g(x)=cos’(x—1) javo rang

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
2

2x b X
1. =—4+lvay=—+-—-2
Y73 D
2
2. y=x?+x—lva y=-sin2x—-0,5

3. Bo‘laklab berilgan funkstiyaning grafigini chizing
x2-1 x<-2

f(x)= LZ —-2<x<3

X+
\/;, Xx>3
4.Berilgan sirtni yasang.
Xy’
F(x,y) =
X+Yy
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2
X y 2 . .
—+—+z¢=1 xe[-22 -5,5
T e[-22] ye[-59]
z=4x+3y-8
26-variant
1.Quyidagi funkstiyalar grafiklarini chizing
x2 X

1. =—+—-1

4 2 3
2. y=2cosx
3. f(x)=2(x* +1) kuk
4, g(x) =sin*(x+1) yashil
2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.

3x x* x

1. =——-lvay=————-— 3

) YT s
2. y=x2+4x+1,5 va y=cos2x—0,5

3. Bo‘laklab berilgan funkstiyaning grafigini chizing
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x?-1 x<-1

f(x)= i, ~-1<x<3
X+1

sinx, X>3

4.Berilgan sirtni yasang.
2

X
FOGY) = —2
COSX+Y
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2
=¥ 2_ : .
—+-—+7¢=1 xe[-22 —4,4
BT e[-22] ye[-44]
Z=8Xx—-6y+5
27-variant
1.Quyidagi funkstiyalar grafiklarini chizing
XX
1. =—+—-2
Y 3 2
2. y =cos2x
3. f(x) _x+l siyoxrang
X

4, g(x) =2 kizil
2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.

1. y=§+§va y=—x2+§—0,5

2. y=-x>-x+05va y=-cos2x—0,5

3. Bo‘laklab berilgan funkstiyaning grafigini chizing
x?+1, x<1

f(x)= L 1<x<5
x—-1

x-5, x>5
4.Berilgan sirtni yasang.

F(x,y) =

Xy
X+CoSy

5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.

2 2

Xy Y 1,21 xe[-22 _5:5
4+25+z e[-2,2] ye[-59]

z=4x+3y-8

28-variant
1.Quyidagi funkstiyalar grafiklarini chizing

1

2. y =cosx

3. f(x)=x* -1 kuk
4 g(x) =sinxkizil
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2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
1. y=-8x+1 va y=—x2—§+3,5

2. y=-x"-2x—1va y=sinx
3. Bo‘laklab berilgan funkstiyaning grafigini chizing

Vx?P-1, x<-=2

fU)=-¥Ln -2<x<3
X+2

sinx, X>3

4.Berilgan sirtni yasang.

_—
Fx, y) =~
siny
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2
X~y 2_ : :
—+—+z¢=1 xe[-22 —6;6
RETRE €[-2.2] ye[-6:6]
72=2X-3y+7

29—variant
1.Quyidagi funkstiyalar grafiklarini chizing
1. = x’+2-05
y=—x"+-
2. y = sin(-2x)
2

3. f()="" kizil

1+ X

4. g(x) =Cosx kora

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
2

1. y=x+3va y:%—x+l

2. y=-x"-3x—-1va y=sin2x
3. Bo‘laklab berilgan funkstiyaning grafigini chizing
x*—4, x<-2
3
f(x)=a——, —-2<x<3
X+2

COoSX, X>3

4. Berilgan sirtni yasang.
2
F(x,y) =

X"y
X+ COSYy
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2

%+y7+22=1 xe[-33] ye[-22]

Z=X+5y-2
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30-variant
1.Quyidagi funkstiyalar grafiklarini chizing

1. :—x2—£+3,5
Y 4

2. y=-2sinx
3. f(x) =tg(x+1) sarik
4

g(x)x2 23 kuk

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.

1. y=—x+2va y=-2x"-3x+1

2. y=-2x"+2x-1va y=2sinx

3. Bo‘laklab berilgan funkstiyaning grafigini chizing
(x-1)?, x<-3

F()=1—2, —3<x<4
X+3

\/;, X>4

4. Berilgan sirtni yasang.

COSX + y?
F(x,y) = Tyy

5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.

2 2

X= .,y 2 _ . )
Z+—+74=1 xe[-33 -5:5
BETAE: e[-33] ye[-55]

z=5x-3y-4

Il SEMESTR. AMALYOT ISHINI TARQATMA MATERIALL.
Amaliyot ishi Nel. Matematik modellarni elektron jadvalidagi tatgiqoti.
1-masala. Berilgan chizigli algebraik tenglamalar sistemalarini Kramer, Gauss va teskari
matritsa usullari yordamida yeching.
2-masala. Quyida berilgan tenglamalar sistemalarini iteratsiya usuli yordamida ¢=0,001
aniglikda yeching.

2X, =X, + X, =X, =1 X, +5X, =2

. 2X, — X, —=3X, =2 ) 2X, — X, +3X, +2X, =4
3X, =X, + X, =3 3X, =X, =X, +2X, =6
2X, +2X, —2X, —5X, =—6 3X, — X, +3X, —X, =6
X, +X, =X, —X, =0 (X, —4X, =2

5 X, +2X, =X, =2 4.<x1+x2+2x3+3x4:1
X, —X, =X, =-1 2X, +3X, =X, — X, =—6
— X, +3X,=2X, =0 X, +2X, +3X, — X, =—4
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11.

13.

15.

17.

19.

21.

oX, +X, =X, =9

3X, —3X, =X, +4x, =-1
3X, —2X, + X, =-16

X, —4x, +X%, =0
(2%, + X, +4x, =9

X, +2X, =X, +X, =8
2X, + X, + X, +X, =5

X — X, +2X, + X, =-1
(2%, — 6%, +2X, +2X, =12
X, +3X, +5X, + /X, =12
3X, +5X, +7X, +X, =0
5X, +7X, + X, +3X, =4
X, +X, +2X, +3%, =1
3X, =X, =X, —2X, =—4
2X, +3X, =X, — X, =—6
X, +2X, +3X, — X, =—4
X, +2X, +3X, —2X, =6
X, — X, —2X, —3X, =8
3X, +2X, =X, +2X, =4
2X, —3X, +2X, + X, =8
X, +2X, +3X, +4X, =5
2X, + X, +2X, +3X, =1
3X, +2X, + X, +2x, =1

4x, +3X, +2X, + X, =—5
4X, — X, +2X, =1

2X, +5X, — X, =6

X, +2X, + 71X, =2

3x, +0,5%, =X, =3
—0,7X, +5X, +2X, =25
X, +05x, +Xx, =18

(5X, +2x, — 06X, = —4

X, +3X, +09x, =5

13x, +X, +7X, =1

SX, = X, + X, +3X, =—4
X, +2X, +3X, —2X, =6
2X, — X, —2X, —3X, =8
3X, + X, + X, +2X, =4

(4%, —2X, + X, —4X, =3
2%, =X, + X, — X, =1

3X, =X, +X, =—3

2X, +2X, —2X, +5X, =6
2X, — X, —2X, =-1

X, +2X, =X, =2

X —X, =X, =1

— X, +3X,—2X, =0

(X, +5X, +3x, —4x, =20
" 3X, + X, —=2%X, =9

S5X, +7X, +10x, =-9
3X, —9%, =1

2X, + X, —5X, +X, =8
X, —3X, —6X, =9

2X, — X, +2X, ==5

14.

X, +4X, —=7X, +6x, =0

10x, —2x, + X, =24
16. 34X, +4x, +3X, =8
2X, + X, —8x, =-9

X, +01x, —0,25%, =1
18. 103x, +2X, + X, =4
X, —04x, +4x, =35
X, +2X, =X, =0,7
20. 1—2X, +6X, +15%, =1
12x, +1,7x, +4x, =06
2x, +05x, -0,6x, =9
22. 7—08x, +3x, + X, =3
2X, + X, +5X, =4
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12x, —2x, + 3%, =19
—6
3X, =X, +6X, =7

X, +01x, -03x, =13
X, +4x, —=3%, =1

23.

2X, +TX, = X,

25.

2X, + X, +5X, =2
12x, — X, + 2%, =19

(8x, — X, +5x, =11
24, 9X, +4X, —=2X, =6
2X, + X, +5X, =—4
3X, =X, =X, =-5
26. 9 X, +6X, —3X, =4
2X, —2X, +7X, =3

(5%, +2X, =X, =8

27. X, +6X, +3X, =7 28. X, +10x, —7X, =5
4X, + X, +9x, =23 3X, + X, +8x, =7
14x, +3X, + X, =31 6X, + X, +2X, =7

29. 13X, +8x, — X, =17 30. 1 X, +4x, +2x, =10

X +X,+11x, =24

oX, + X, +14x, =18

Amaliyot ishi Ne2. Elektron jadvalda berilganlarni statistik uslubida qayta ishlash.
1-masala. Berilgan tenglamalarni oraliqni teng ikkiga bo‘lish va vatarlar usullari yordamida
€=0,01 aniglikda tagribiy yeching.
2-masala. Berilgan tenglamalarni urinmalar usuli yordamida £=0,01 aniglikda tagribiy yeching.

1. x3+2x-5=0 [0;2]

3. 2x-3-sinx=0 [0,5;2,5]
5. xsinx+x-1=0 [0;1]

7. x3-2x2-x+2=0 [1,1;2,5]
9. 34+x-6=0 [1:2]

11. x+2-e*=0 [-1;0]
13. Inx-2+x=0 [1;2]

15. 9x-2+10°%=0  [0:1]

17. x*-3x2+75x-100=0 [0;7]
19. x3-2x2-x+2=0 [0;12]
21, €%-2+x=0 [0,5;1,5]
23. x*4x%-x-4=0 [0,5;1,5]
25. logosx-x2-1=0  [0,5;3,5]
27. 3*+2x=0 [0,5;4,5]
29. x3-3x?+5x-3=0  [0;8]

2. eX4+2x-7=0

4. cosx-x3-x=0

6. x-e*+2=0

8. 2%-x=0

10. x+logzx-2=0
12. x+0,5(2,5)*-3,5=0
14. e2+2x-5=0

16. x°-x-0,2=0

18. x+2%-2=0

20. 4*+2x=0

22. sinx-2x=0

24. 5%-x2-2=0

26. e2*-x%-3=0

28. e¥*+4x-6=0

30. 2x3-3x%+4x-6=0

[0;2]
[0;1]
[-2;-1]
[0;1]
[1:2]
[0,5;1,5]
[0,5;1,5]
[0,5:1,5]
[0;1]
[0,5:1,5]
[0,5;6,5]
[0,5;2,5]
[0,5;5,5]
[0,5;3,5]
[0;10]

Amaliyot ishi Ne3. Matematik modellashtirishning transport masalalarini elektron jadval
yordamida yechish.

Nel Variant
Yunus Obod metropolitenidan foydalanuvchilar xisobi
oy Yulovchi soni Yul xakka | jami
1 Yanvar 325606 150
2 Fevral 365687 150
3 Mart 345689 160
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4 Aprel 345678 160
5 May 305684 160
jami

Ne2 Variant

Toshkent-Moskva avareysi yulovchilari 1 oylik yul xaki tulovi
xisobi
Oy Yulovchi soni | Yul xakka jami
1 AN-24 57 120000
2 TU-32 125 125000
3 TU-154 150 130000
4 IL-154 250 135000
5 TU-154 150 130000
jami
Ne3 Variant

«Fayz mebel» firmasining kvartal bo‘yicha maxalliy byudjetga
ajratma xisoboti

Kvartal Oylik tushum | Aylanma summa | Maxaliy
3oy byudjet
15%
1 I 1200150
2 1 1300200
3 i 1250000
4 \Y 1250000
5 JAMI
Ne4 Variant

Firmaning 1 kvartalda maxsulotni sotishdan olgan daromadi
million sum xisobida)

Tushuncha Yanvar Fevral jami
1 Sotish xajmi 205,7 250,15
2 Sotib olishgan | 218,5 304,8
ketgan xarajat
3 Keltirish sarfi | 58,6 78,12
4 foyda
Ne5 Variant
Kunlik umumiy xarajatingiz xisobi
1 kunga 2 kunga 3 kunga jami
xarajat sum | xarajat sum xarajat sum
Ertalab 800 750 800
Obod 1500 2500 1800
Tushlik 600 200 400
Kechki 2000 2000 2500
ovkat
Madaniy | 1000 500 100
tadbirlar
Jami
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Ne6 Variant

Tashkilot bo‘limlarida xizmat safari xarajatlari xisobi
(million Sum xisobida)

bo‘limlar 2003 2004 2005 jami
Texnika 131,2 125,4 160,2
ta’minoti
Xisobxona 150,3 145,2 150,2
Xodimlar 160,4 160,3 125,3
bo‘limii
1 bo‘lim 25,1 30,1 35,4
Il bo‘lim 27,4 35,4 60,2
jami

Ne7 Variant

Oliy matematika kursi bo‘yicha uzlashtirish xisobi

Kurs Talaba soni Topshirganlar | jami

1 1 kurs 200 190

2 2 kurs 180 175

3 4 Kurs 150 148

4 1 k magistr 70 68

5 2 k magistr 70 70

jami

Ne8 Variant

Korxonaning 2006 yil oylar bo‘yicha umumiy aylanmadan
maxalliy byudjetga mablag utkazish xisobi

Oy Aylanma summa | Maxalliy byudetga ajratma
5%
1 Yanvar | 120000
2 Fevral 226000
3 Mart 325000
4 Aprel 250000
5 May 245000
6 lyun 256000
7 Iyul 154000
8 Avgust | 254000
9 Sentyabr | 245000
10 | Oktyabr | 245000
11 Noyabr | 245600
12 Dekabr | 245600
Ne9 Variant

Mashxura ukuv kursining kvartal bo‘yicha maxalliy byudjetga
ajratma xisoboti

Kvartal | Oylik tushum | Aylanma summa 3 Maxaliy
oy byudjet
15%
1 I 1200150
2 I 1300200
3 11 1250000
4 v 1250000
5 JAMI
Nel0 Variant
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Korxonaning 2005 yil oylar bo‘yicha umumiy aylanmadan
maxalliy byudjetga mablag utkazish xisobi

oy Aylanma summa | Maxalliy byudetga
ajratma 15%
1 Yanvar 110000
2 Fevral 75000
3 Mart 155000
4 Aprel 100000
5 May 95000
6 lyun 56000
7 Iyul 254000
8 Avgust 154000
9 Sentyabr 185000
10 | Oktyabr 195000
11 Noyabr 185600
12 Dekabr 170600
Nell Variant
Firma dukoni sotgan muxsulotlaridan olingan solik xisobi
Maxsulot nomi soni narxi Solikka
ajratma
18%
1 Televizor LG 250 1600150
2 Sentr LG 150 2000200
3 Monitor LG 175 1250000
4 Printer LG 89 1150000
5 Skaner LG 60 800000
jami
Nel2 Variant
Ozik-ovkat dukoni sotgan muxsulotlaridan olingan solik xisobi
Maxsulot nomi Kg Narxi Solikka
ajratma 17%
1 Manniy krupa 700 1200
2 Karamel 600 3000
3 Shakar 1000 1150
4 Un 1500 800
5 Makaron 800 900
jami
Nel3 Variant
Chilonzor metropolitenidan foydalanuvchilar xisobi
oy Yulovchi soni | Yul xakka jami
1 Yanvar | 425606 150
2 Fevral | 465687 150
3 Mart 445689 160
4 Aprel 445678 160
5 May 405684 160
jami
Nel4 Variant

| Ukituvchilarning 2005/2006 ukuv yili yuklamasining bajarish |
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Familiya, ismi, Reja Bajaridi %
sharifi xisobi
1 Suyarov A 760 780
2 Oripov SH 760 766
3 Masharipov A 840 851
4 Roipov T 920 919
5 Uktamov S 920 912
jami
Nel5 Variant
Suvokchilar brigadalarining oylik rejadarini bajarishi
Brigada nomeri Reja (kv metr Bajarilgani | Usish
xisobida) xisobida
%
1 1 3400 3400
2 2 2900 2700
3 3 6000 4000
4 4 1600 1400
5 5 1500 1350
jami
Nel6 Variant
Toshkent metropolitenidan foydalanuvchilar xisobi
oy Yulovchi soni | Yul xakka | jami
1 Yanvar 325606 150
2 Fevral 365687 150
3 Mart 345689 160
4 Aprel 345678 160
5 May 305684 160
6 lyun 25000 160
7 Iyul 24500 160
8 Avgust 258000 160
9 Sentyabr 364210 160
jami
Nel7 Variant
Moskva - London avareysi yulovchilari 1 oylik yul xaki tulovi
xisobi
Oy Yulovchi soni Yul xakka jami
1 AN-24 57 220000
2 TU-32 125 175000
3 TU-154 | 150 250000
4 IL-154 250 345000
5 TU-154 | 150 340000
jami
Nel8 Variant

«Nazokat» firmasining kvartal bo‘yicha maxalliy byudjetga
ajratma xisoboti

Kvartal Oylik tushum | Aylanma Maxaliy
summa 3 oy byudjet
21%
1 I 200150
2 1 300200
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3 Il 250000
4 v 250000
5 JAMI
Nel9 Variant

Tashkilot bo‘limlarida xizmat safari xarajatlari xisobi (million
Sum xisobida)

bo‘limlar 2004 2005 2006 jami
Texnika 140,2 125,4 250,2
ta’minoti
Xisobxona | 150,3 170,2 200,2
Xodimlar 134,4 160,3 175,3
bo‘limii
1 bo‘lim 67,1 80,1 89,4
Il bo‘lim 89,4 90,4 90,2
jami
Ne20 Variant

Axborot texnologiyalari kursi bo‘yicha uzlashtirish xisobi

kurs Talaba soni Topshirganlar | jami

1 1 kurs 250 240

2 2 kurs 200 195

3 4 kurs 160 158

4 1 k magistr | 80 70

5 2 k magistr | 70 68

jami

Ne21 Variant

Korxonaning 2004 yil oylar bo‘yicha umumiy aylanmadan

maxalliy byudjetga mablag utkazish xisobi

oy Aylanma summa | Maxalliy byudetga
ajratma 5%

1 Yanvar 251000

2 Fevral 245860

3 Mart 325600

4 Aprel 325600

5 May 325400

6 lyun 365000

7 Iyul 450123

8 Avgust 245803

9 Sentabr 245870

10 | Oktabr 325406

11 Noyabr 245830

12 Dekabr 265000

Ne22 Variant
Najot firmasining kvartal bo‘yicha maxalliy byudjetga ajratma
xisoboti
Kvartal Oylik tushum | Aylanma summa | Maxaliy
3oy byudjet
15%

1 I 12457895

2 I 45126589

3 i 52468922
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4 v 62548923
5 JAMI 64521254
Ne23 Variant

Firma dukoni sotgan muxsulotlaridan olingan soliq xisobi

Maxsulot nomi soni narxi Solikk

a
ajratm
a 18%

1 Televizor LG 3256 1600150

2 Sentr LG 1256 2000200

3 Monitor LG 2154 1250000

4 Printer LG 1545 1150000

5 Skaner LG 578 800000

jami

Ne24 Variant

Ozig-ovgat dukoni sotgan muxsulotlaridan olingan soliq xisobi

Maxsulot nomi Kg narxi Solikka
ajratma 17%
1 Manniy krupa 5000 1200
2 Karamel 4500 3000
3 Shakar 2000 1150
4 Un 7500 800
5 Makaron 1200 900
jami
Ne25 Variant
Chilonzor metropolitenidan foydalanuvchilar xisobi
oy Yulovchi soni Yul xakka jami
1 Yanvar 214578 150
2 Fevral 214545 150
3 Mart 213694 160
4 Aprel 235646 160
5 May 235456 160
jami

Ne26 Variant

O‘qituvchilarning 2005/2006 o‘quv yili yuklamasining bajarish

Familiya, ismi, Reja Bajaridi %
sharifi Xisobi
1 Suyarov A 760 750
2 Oripov SH 760 755
3 Masharipov A 840 844
4 Roipov T 920 920
5 Uktamov S 920 924
jami
Ne27 Variant

Tashkilotning 2005 yil oylar bo‘yicha umumiy aylanmadan
maxalliy byudjetga mablag utkazish xisobi

oy Aylanma summa Maxalliy byudetga
ajratma 15%
1 Yanvar 451254
2 Fevral 451278
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3 Mart 461247

4 Aprel 467414

5 May 467899

6 lyun 471245

7 Iyul 471256

8 Avgust 471258

9 Sentabr 478965

10 | Oktabr 478956

11 Noyabr 481256

12 Dekabr 471245

Ne28 Variant
Suvogchilar brigadalarining oylik rejadagini bajarishi
Brigada nomeri | Reja (kv metr | Bajarilgani Usish
xisobida) xisobi
da %

1 1 54798 54000

2 2 34587 34545

3 3 34578 34123

4 4 45782 45145

5 5 45782 44125

jami

Ne 29 Variant

Firmaning 3chi kvartalda maxsulotni sotishdan olgan daromadi
(million sum xisobida)

Tushuncha Yanvar Fevral ja
mi
1 Sotish xajmi 178,7 250,15
2 Sotib olishgan 154,5 304,8
ketgan xarajat
3 Keltirish sarfi 69,6 78,12
4 foyda
Ne 30Variant
Ishchi odamning umumiy xarajati Xisobi
1 kunga xarajat | 2 kunga xarajat | 3 kunga jami
sum sum xarajat sum
Ertalab | 1000 950 800
Obod 2500 3500 2800
Tushlik | 900 600 400
Kechki | 3000 3000 2500
ovkat
Madaniy | 3000 5000 1500
tadbirlar
Jami

chizing.
1. J(x)=1+0,1x;
4. J(x)=1+cos(0,57x);

2. J(x)=1,5-0,05x;
5. J(X)=1+e2;
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Amaliyot ishi Ne4. Matematik modellashtirishni elektron jadvalidagi grafik usullari.
Agar q(x)=go=10, m(x)=20, ¢(x) =0, y(x)=0, At=0.01, nt=250 bo‘lib J(X) esa quyidagi
ko‘rinishlarda berilgan bo‘lsa, sterjen o‘rtasining (x=0,5) tebranishini aniglang va uning grafigini

3. J(X)=1+sin(0,57x);
6. J(X)=2-6";




7. J(X)=1+x2-x; 8. J(X)=1+x -X?; 9. J(X)=1+2x2-2x;

10. J(x)=1+0,5sin(7x); 11. J(x)=1-0,5cos(7x); 12. J(x)=1+0,5c0s(7x);
13. J(x)=2-1,5¢e; 14. J(X)=1+1,5x2-x; 15. J(x)=1,6+c0s(2 7x);
16. J(x)=3+0,3x; 17. J(x)=5,5-0,07x; 18. J(x)=1+tg(0,82x);
19. J(x)=1+ctg(0,372); 20 . J(x)=8-™; 21. J(x)=12-e>;

22. J(X)=1+x*-x%; 23. J(X)=8-x —Xx°; 24. J(x)=10+2x2-4x;
25. J(x)=1+2 sin(nx); 26. J(x)=2-0,5c0s(37x); 27. J(X)=6+c0s(87x);
28. J(x)=2+1,5Inx; 29. J(X)=6+3,5x°-x; 30. J(x)=3,6-cos(87x);

Amaliyot ishi Ne5. Mathcad dasturi muxiti bilan tanishish. Sodda hisoblashlar bajarish.

Variant 1
1. X,u,z o‘zgaruvchilarga giymat berib ifodaning giymatini toping:

In‘[x- /sin3(x+%n x—ziz—_xl +cos{tg{?{/zl_+lﬂ

2. [a,b] oraliqda hgadam bilan funkstkya giymatlari jadvalini hosil giling.
2m +sin®(8+ x°)

d= ,m=4,a=-5Db=5h=1.
Y8+ x°
3. x=0,25. Funkstiya hosilasini berilgan giymatda hisoblang:
3 1 2
fX)==X° - ——+T,
( ) 5 2X4 4 X3

4.Quyidagi limitlarni toping:
(n+1)*+(n-1)*

I!ED n* +10

5. Aniq integralni hisoblang va natijani solishtiring.

% 1 4 e—x

I dx—>|n(\/§+1):0.881; jex 1-— dx=51.13
5 COS(X) ] X

6. Anigmas integralni hisoblang va natijani solishtiring.

1 1 1 -1 1 1 -1 1
j(—3+—2+—jdx—)m—;+ln(X) Imdx—)g\/gatanh(§X\/§j

x> X° X
7. Karali integralni hisoblang va natijani solishtiring.

[+u) [wu)
z Z
J’ J e_(x +Y;|dx dy=3.142

- o0 - o0

Variant 2
1. x,u,t o‘zgaruvchilarga giymat berib ifodaning qiymatini toping:

3 y4—logz|x|

Z=—"———%—-3sin
10t Y

2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.

y=a@w+m%+a+g%

a=30,0Lb=20,5x=1(25)150
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3. x=0,2Funkstiya hosilasini berilgan giymatda hisoblang:
t(x) = Vx* + Inx
4.Quyidagi limitlarni toping:

. log,(n+1) (
In% log, n!
5. Aniq integralni hisoblang va natijani solishtiring.

T

n>2 a>1)

ICOS( )dX—>|n(«/_+1) 0.881; j\/1+ xdx =1.219

6. Anigmas integralni hisoblang va natljanl solishtiring.

(x —1)2 X — T
I v dx—>%x 2-In(x)—ﬁj( )d IxJ_d 3( )(1] (lj

3

X 2
7. Karali integralni hisoblang va natijani solishtiring.

i_xHy‘xyz dzdydx—>— a®-xyz
000

Variant 3
1. x,to‘zgaruvchilarga giymat berib ifodaning giymatini toping:

~ Ig‘t2 —~ xz‘
cos;—lo,S

—sint?

2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.
R _|_(ax2 +bJ%

cos42’
a=0,02;b=35x=20(-2)10
3. x=0,5. Funkstiya hosilasini berilgan giymatda hisoblang:
e* —sinx
969 CoSX+ /X
4.Quyidagi limitlarni toping:
lim vn(In(n +2v/n +1)—Inn)

n—w

5. Aniq integralni hisoblang va natijani solishtiring.

-1 1
———dx=0.097 ; dx =-3.706
_J.2(11+ 5x)° 145/(3 x)*
6. Anigmas integralni hisoblang va natljani solishtiring.
2
(24 +1) 1 ( j -1 1
AN 4. —+—= X —>——~——+In(x
I x dx —4-In(x) - I (2x2) " (X)

7. Karali integralni hisoblang va natijani solishtiring.

I

ldxdydz - 6=6

O ey, W

Variant 4
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1. x,u, o‘zgaruvchilarga giymat berib ifodaning giymatini toping:

x|y +555
B="———7—5-10,y
Iogs‘x -y ‘
2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.
t? -1
=,/ +Inla)® +1+ ———
‘/( a sin40° *b
b=5a=44
t=10(-0,1)9
3. x=0,8. Funkstiya hosilasini berilgan giymatda hisoblang:
Vx+1.2
V¥ +1.2x+2.4
4.Quyidagi limitlarni toping:
. (n+k)+nt!
m-—

noeo (N4 K)=n!

5. Aniq integralni hisoblang va natijani solishtiring.
1

j(ex —-1)-e"dx =1.476; idx =2.079
02— X
6. Anigmas integralni hisoblang va natijani solishtiring.

(ol o oo

7. Karali integralni hisoblang va natijani solishtiring.

e~ 1 SEt 1
el 1+ dx — exp(Xx) + -In(x x%-y3.z dzdydx —» —-a®- xy?
j { coszx} PO cos’X ) M-([ d d 64 d
Variant 5

1. xo‘zgaruvchilarga giymat berib ifodaning giymatini toping:

_y4
C:\/Arcsin[OA - J+O,6‘
X

2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.
z=sin}s| X2
a+b
b=37La=710
x =-01(-11)-10
3. x=0,3. Funkstiya hosilasini berilgan giymatda hisoblang:
sin® x
V2x2 +1
4.Quyidagi limitlarni toping:
i 3n®+2
IM 2031
5. Aniq integralni hisoblang va natijani solishtiring.

+ ‘bzx—az‘
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X=2

1 &2
X
-c[xz +1dx=0.347 ! 1+In(x)

6. Anigmas integralni hisoblang va natijani solishtiring.

J’a( 5 jdx 1 (ma(;) X4_%jjcosl(x) dx — In(sec(x) + tan(x))

. Karali integralni hisoblang va natijani solishtiring

_[ J'ldzdydx—>% a-r
1

Variant 6
1. x,uo‘zgaruvchilarga giymat berib ifodaning giymatini toping:
X2 2
D =log, |~ —x* + y?|+
%2 y? ' 307

2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.

31“.—008E
X

2

= In|x| + In‘x2 +sin35°‘ +
a+n

a=-01Ln=22

x =10(5)50

3. x=0,6. Funkstiya hosilasini berilgan giymatda hisoblang:
3x+0.5

sinx

4.Quyidagi limitlarni toping:
. 2n®+3

lim

o N2 4+Nn—1
5. Aniq integralni hisoblang va natijani solishtiring.

5
j1+x dx =39.814 ; j«/y+ 1dy = 5.333

6. Anigmas integralni hlsoblang va natijani solishtiring.
3
_[\/1+ xdx—>z-(x+1)[ZJ j 1 - 1 .
3 (11+5x) 10-(11+5x)
7. Karali integralni hisoblang va natijani solishtiring

e—le—x-1x+y+e

In(z—x-y) dzdydx — 2-exp(l) —5=0.437
0 o o (x—e)-(x+y-—e)

Variant 7
1. x1,x2o0°zgaruvchilarga giymat berib ifodaning giymatini toping:
X, —10,8
E=x— arccos—
X, +12

2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.
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ax’ +bx gm0 . X
S=——+€ arcsin—
1l‘1+ axz‘ a
a=1012;b =30
x =10(-2)0
3. x=0,7. Funkstiya hosilasini berilgan giymatda hisoblang:
VX +1In(x+1)
4.Quyidagi limitlarni toping:
. (n+1)°®
lim g5
5. Aniq integralni hisoblang va natijani solishtiring.
X = 0533

1

2
6. Anigmas integralni hisoblang va natijani solishtiring

J- 1
5/(3-x)
7. Karali integralnl hisoblang va natljanl sollshtlrlng

abec

dx—> (3 x) _[ )dy—> y+ yH

_[”(x+y+z)dzdydx—>— a’-c- b+— b®-c- a+1 c’-b-a
000 2 2

Variant 8
1. x,uo‘zgaruvchilarga giymat berib ifodaning giymatini toping:
2

3z)(4—y3+arctg3,/‘y —X ‘

2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.

i2r ilr
= ——+ ——C0S2wt
2
i, =L44;r =30;,w =45
t =0(0,5)3
3. x=8. Funkstiya hosilasini berilgan giymatda hisoblang:
Inx

X~/1+Inx

4.Quyidagi limitlarni toping:
i ¥n?+n
n'[l] 4+n
5. Aniq integralni hisoblang va natijani solishtiring.

g 2 -1

1
6. Anlqmas integralni hlsoblang va natijani solishtiring.
j (¥ -1)-e*dx —>—exp(x)+%-exp(x)2 j Zidx —-3-In(2-x)
—X

1+X dx = 0.685

dx = 0.695; j

7. Karali integralni hisoblang va natijani solishtiring
4 2x

!!%dydx—>9:9
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Variant 9
1. Xx,uo‘zgaruvchilarga giymat berib ifodaning giymatini toping:

F —50,9— Ig‘\/m _x2

2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.
y = 2sin? x—a® cos2x + be ™

a=315Db=500;

x =2,7(-0,25)0,2

3. x=9. Funkstiya hosilasini berilgan giymatda hisoblang:

tgx—ctgx—2x—tg%+

Ctngrz
6 3
4.Quyidagi limitlarni toping:
. A2n*+n?+1
Inlm 2n+n’ -1

5. Aniq integralni hisoblang va natijani solishtiring.
In(2)

1
j X2 -A1— x2dx =0.196 ; j J1-e¥dx = —0.451
0 0

6. Anigmas integralni hisoblang va natijani solishtiring.

1
x-«/1+ In(x)

7. Karali integralni hisoblang va natijani solishtiring

I%ﬂdxa%-ln(x%l)j dx—>2-(1+|n(x))(5)

T T e " Mdxdy — 4 =4

—00 —00

Variant 10
1. x,uo‘zgaruvchilarga giymat berib ifodaning giymatini toping:
X-y
Arct
_ g 3x*
y2—-102

2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.

tg60° ‘1+ E{/Fa‘

X+C
7= +lg——
arcsin—— n
X
a=>50016:c=25n=30
x =100(-5)80

3. x=0,1. Funkstiya hosilasini berilgan giymatda hisoblang:
In? x

X

4.Quyidagi limitlarni toping:
. n!

lim

oo (N+1)-n!
5. Aniq integralni hisoblang va natijani solishtiring.
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;[,/(1— x2)3dx =0.589; J'ZXS;\/H dx = 0.038

6. Anigmas integralni hisoblang va natijani solishtiring.

10x® +3 s 1 x=2 -1 1
I X4 dx = 2-X —F I X3 dx—)yﬁ‘?
7. Karali integralni hisoblang va natijani solishtiring
21Iny

I j e*dxdy — exp(Iny) -1
10

Variant 11
1. x UO‘zgaruvchiIarga giymat berib ifodaning giymatini toping:

=XV 13
g’
2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.

ymemrig X, 27X
7 4fl+sin|
a=2517
x=3(-0,1)2
3. x=0,11. Funkstiya hosilasini berilgan giymatda hisoblang:
2\/ex——1—2arctg\/ex——l

4.Quyidagi limitlarni toping:

lim Jn(n+2-/n=3)

n—o

5. Anig integralni hisoblang va natijani solishtiring.

3
1 (10x +3 dx =1.549x10°

~dx =0.072; j
o (x* +3)2
6. Anigmas integralni hisoblang va natijani solishtiring

I[xz+2x+ljdx—>%-x3+x2+ln(x) I—d —>—-(—4+x).
X

1
()¢
Karali integralni hisoblang va natijani solishtiring

7
jj ————dxdy — 00 =1x10""
i w1+x +y°

Variant 12
1. x,uo‘zgaruvchilarga giymat berib ifodaning giymatini toping:
2X
=X inas
2115

2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.
s = (1n|ax| c)/ ath

sz
a=10,49;¢=0,01,6=100

x =10(7)80
3. x=1,2. Funkstiya hosilasini berilgan giymatda hisoblang:
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xe*sinx

4.Quyidagi limitlarni toping:
. (2n+DH(2n+2)!

im0 3 ens )

5. Aniq integralni hisoblang va natijani solishtiring.

2 3
[X22ax=-0.25 j(xz + 2x+1j dx =17.765
1 X 1 X

6. Anigmas integralni hisoblang va natijani solishtiring.
2
(¢+1) 1 1 2 [3),3.05
AL dx o= X+ 2-In(X) - —— | (VX +¥x )X > = X + = x3
7. Karali integralni hisoblang va natijani solishtiring
j J.;dxdy—>2-7r:6.283

e (1+ X2+ y? )@

Variant 13
1. x,uo‘zgaruvchilarga giymat berib ifodaning giymatini toping:

J :sz —yz‘ —X+212

2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.
t-1

X = +lg[t? —b?
at? + bt g‘ ‘

a=02b=2

t =-10(3)10

3. x=1,3. Funkstiya hosilasini berilgan giymatda hisoblang:
Xe*(sinx —cosx) +e*cosx—1
2
4.Quyidagi limitlarni toping:
lim vn® +8(/n® +2 —/n® -1)

n—oo

5. Aniq integralni hisoblang va natijani solishtiring.

2
. ix‘ldx —3.807; i(x +1) dx = 6.642
3 1

6. Anigmas integralni hisoblang va natijani solishtiring.

Bty 2 g :

I—dx - g-x(Ej —3X+ 6'x[EJ —In(x) jex (1—e—2] dx — exp(x) +1

X 3 X X
7. Karali integralni hisoblang va natijani solishtiring
”3dxdy —>3-X-y

Variant 14
1. x,uo‘zgaruvchilarga giymat berib ifodaning giymatini toping:
A0 X y
K= Ve 4
Y

2
2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.

1,3x*Ig
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y = (a+In|x|+ Ig|x))° + X
b+ x

a=4022b=15
x =10(10,5)115

3. x=14. Funkstiya hosilasini berilgan giymatda hisoblang:
x(e"+e™) e'-e”

2 2
4.Quyidagi limitlarni toping:

2
||m( Sinnk+ 2n 2)

nom \ N7 +1 1-9n
5. Aniq integralni hisoblang va natijani solishtiring.

5 \/; 1

[(Vx+3x)dx =10.09; J.udx=0.091

2

6. Anigmas mtegralnl hlsoblang va natijani solishtiring

I1+; dx—>§ x® — x+atan(x) Hy+ dy—> y+l)U

7. Karali integralni hisoblang va natijani sollshtlrlng

xdxdy—>1-x2-y
2

Variant 15
1. x,uo‘zgaruvchilarga giymat berib ifodaning giymatini toping:

= IogB\x2 ~y?’|-115

2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.
) [ﬂ I , Jb?sins2
1+ Vacos52’

a=170,23;6=10,15

x=15,5(0,2)17,5
3. x=15,3. Funkstiya hosilasini berilgan giymatda hisoblang:

In(x++/x* +9)—1In3

4.Quyidagi limitlarni toping:
. 4n-1

lim

o 5n +1

5. Aniq integralni hisoblang va natijani solishtiring.
4

4 -X 5
jex(l—e_zjdx:Sl.B; [
1 X 5 1+X

6. Anigmas integralni hisoblang va natijani solishtiring.

I A [ soesn| (-3

2
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7. Karali integralni hisoblang va natijani solishtiring
2

”7)( ydxdy—>— x?-In(y)

Variant 16
1. x,uo‘zgaruvchilarga giymat berib ifodaning giymatini toping:

‘sin2 39° -3

y> -3162
2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.

. T 2
sin— — ax

S :%Ibz —tg470 +1x—2

+a
a=-1224;b=1,77

x =5,5(-0,1)4

3. x=0,5. Funkstiya hosilasini berilgan giymatda hisoblang:

X arctgx X, ! arctgx
2 2 2

4.Quyidagi limitlarni toping:
lim Vn?+n

n—w n

5. Aniq integralni hisoblang va natijani solishtiring.
3 6
X

y+1dy =5.333; dx =11.926
[iiesas: [ 2
6. Anigmas integralni hisoblang va natijani solishtiring.

1

j\/_ dx — asm(1 2 XJ Iasin(x)dx — x-asin(x) +(1- xz)(Z)

2—-X
7. Karali integralni hisoblang va natijani solishtiring
axy
”Ixyz dzdydx — L a®-xyz
000 6

Variant 17
1. x,uo‘zgaruvchilarga giymat berib ifodaning giymatini toping:

N=173- Iog?’/z‘x3 - y‘

2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.

2
e +C

_K_K | |
m sin40° +a +1gjx—bfInjx—b)
b=324,c=30;a=2,25
x =100(~2)80

3. x=1. Funkstiya hosilasini berilgan giymatda hisoblang:

. X
xarcsin Tox X+ arctg\/;
+ X

4.Quyidagi
limitlarni toping:

. 3n°+4
lim

e N3+ 6
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5. Aniq integralni hisoblang va natijani solishtiring.
dx = —0.647i ; j ————dx = 2.356 - 0.881i

1
!—:\/1+x—x2 \/2 x?

6. Anigmas integralni hisoblang va natijani solishtiring.
jx;zdx—>2-(X+2)-
O

Ixz-\/x2+4dx—>%-x-(x2+4)[2)—%-x-(xz+4)[;)—2-asinh(%-xj

7. Karali integralni hisoblang va natijani solishtiring

I

ldxdydz - 6=6

O ey, W

Variant 18
1. x,u o‘zgaruvchilarga giymat berib ifodaning giymatini toping:
2
P —sinz/18+ Y
x—20

2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.

1-a’t _(61+1°
| = 5 +arcsin 3
1+c 4t
a=10,26;c=7
t =51(0,15)6,6
3. x=18. Funkstiya hosilasini berilgan qiymatda hisoblang:
1, X+075+¢ J(x+0,75)° —0,0625

JEI 0,75++/0,5
4.Quyidagi limitlarni toping:
i n+n+1
m (n+1)°
5. Aniq antegralni hisoblang va natijani solishtiring.

6. Anigmas integralni hisoblang va natljani solishtiring.
J- COS 2X —(sin(x))’

cos(x) -sin(x) sin(x)-sin(x) sin(x)
7. Karali integralni hisoblang va natijani solishtiring

a x xy .
H.[Xs'ys'zdZdde%&-aS.xyz
000

Variant 19
1. xo‘zgaruvchilarga giymat berib ifodaning giymatini toping:
3 o X?
y® —sinx+
3194

[asin(x)dx =3.935-2.713i ; dx 0.226
0

-€c0s(X) +cos(x)

X — In(tan(x)) - cos 2x J‘

2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.
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3

k —

r=125k=35a=0,7
x=100(=5,5)45

3. x=0,56. Funkstiya hosilasini berilgan giymatda hisoblang:
xarctgx

NED'G
4.Quyidagi limitlarni toping:
i (n+1*+(n-1)*
n'ﬂ] n* +10
5. Aniq integralni hisoblang va natijani solishtiring.

dx
I\/_dx Im

6. Anigmas integralni hisoblang va natijani solishtiring.

ﬁ/r - {1+X(l]}@3.{1+x(‘l‘j}(g) I%d)(%_tan —

1+ cos73°
ka

n= + lg(x”) +

X’ -1 (x _1)(
7. Karali integralni hisoblang va natijani solis htiring
1 V1% a
j _[ _[ldzdydx —>l-a-7z
0_i-x? 0 2
Variant 20

1. x,uo‘zgaruvchilarga giymat berib ifodaning giymatini toping:

- 202
2. [a,b] orallqda hqadam bilan funkstiya giymatlari jadvalini hosil giling.
t = arctg y? +1O ax® +y

y* - X -y
a=10,28y = 3,7
x =10(-0,5)5

3. x=0,45. Funkstiya hosilasini berilgan giymatda hisoblang:

V1+ x*arctgx — In(x + v1+ x?)
4.Quyidagi limitlarni toping:
. ¥Y4n*+2n-1
im—"5
5. Aniq integralni hisoblang va natijani solishtiring.

Y1+l
j\/? . J- +XnXdX

6. Anigmas mtegralni hisoblang va natijani solishtiring.

230



1 -1 1 1 1
dx > —-+/3-atanh| =-x-/3 | | X*-In(X)dx = =-x*-In(x) = =-x*
I2X2—6 6 \/_ (3 \/_jj () 3 () 9

7. Karali integralni hisoblang va natijani solishtiring

e—le—x-1x+y+e

NZ=X=Y)  rdydx s 2-exp(l)—5 = 0.437
2 0 e (X—e)-(x+y-e)
Variant 21
1. x,uo‘zgaruvchilarga giymat berib ifodaning giymatini toping:
T =tgl3° - |°93/2‘y2 -~ x3‘ +121

2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.

z= Ig‘t7‘ + 1l‘l+ azt‘ +bsin® 41°

a=329b=35

t =25(1)35
3. x=21. Funkstiya hosilasini berilgan qiymatda hisoblang:
e¥+1

e’ +1
4.Quyidagi limitlarni toping:

l V2n? +1

nlﬂ;\ Vn* +3n-1
5 Aniq integralni hisoblang va natijani solishtiring.
xdx

[P
2 V1-x? 04—
6. Anlqmas integralni hisoblang va natijani solishtiring.

J'\/_ «/5_2'|.\/ﬁdt—>1 asm(g t- \/_]

7. Karali mtegralni hisoblang va natljanl solishtiring

abc

_[”(x+y+z)dzdydx—>—a cb+— b. ca+1c ‘b-a
000 2 2

Variant 22
1. x,uo‘zgaruvchilarga giymat berib ifodaning giymatini toping:

U = arctg ‘x—‘}/x2 +y¥-1221

2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.
t?-a® . [ ‘1+c2 J
p=———+sin +a
c t
a=030c=7
t=-1,5(0,5)3
3. x=22. Funkstiya hosilasini berilgan giymatda hisoblang:
2X

—e"+x+05

4.Quyidagi limitlarni toping:
l (n+1)+n!
Im (n+2)
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5. Aniq integralni hisoblang va natijani solishtiring.
zl4

_[sm4xdx jx In xdx

6 Anlqmas mtegralnl hisoblang va natijani solishtiring.

I 2X_ iy X \/_ atan(— X% \/_jfzx+3dx—>|n(x —5)—— V5 atanh(g X */_j

+3

7. rall integralni hisoblang va natijani solishtiring
4 2x
[ [ Laydx—»9=9
2 x X

Variant 23
1. x,uo‘zgaruvchilarga giymat berib ifodaning giymatini toping:

V= co{logs gD ~22.23

2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.

ax’ +bx gm0 . X
s=———"+e"" arcsin=
‘1+ axz‘ a
a=1012;b=30
x =10(-2)0

3. x=23. Funkstiya hosilasini berilgan giymatda hisoblang:
x 1.

———sin2x

2 4

4.Quyidagi limitlarni toping:

||m( Cos7+1j

nN—oo

5. Aniq integralni hisoblang va natijani solishtiring.

T 1

Iexsin xdx: Iarcsin xdx

6. Anigmas integralni hisoblang va natijani solishtiring.

sin(x) 3 (2 @
I\/HZTs(de% (1+2- cos(x) I\/_dx—> ((x* +a)

7. Karali integralni hisoblang va natijani solishtiring

T T e "Mdxdy —» 4=4

—00 —00

Variant 24
1. x,uo‘zgaruvchilarga giymat berib ifodaning giymatini toping:
51 3x* —2,43

2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.
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tg47° arccos”
| = X

a—C

X
a=5013c=513

x =10(-0,4)6
3. x=0,37Funkstiya hosilasini berilgan giymatda hisoblang:

1+

2arcsin§—£sin(4arcsin§)
2 2 2

4.Quyidagi limitlarni toping:
i (n+ k)l
IM e

5. Aniqg integralni hisoblang va natijani solishtiring.
72

1
J'In(x +1)dx; Isin xCcos” xdx
0 0

6. Anigmas integralni hisoblang va natijani solishtiring.
J1+In(x) 2 [ﬁj 1 { (1)}
2 dx = =-(1+In(x))\2) | ——=dy —> -2 -atanh| (exp(y)+1).2
I X 3 (1+InG0) IVey +1 ( )

7. Karali integralni hisoblang va natijani solishtiring
21Iny

I j e*dxdy — exp(Iny) -1
10

Variant 25
1. x,uo‘zgaruvchilarga giymat berib ifodaning giymatini toping:
2 2 2

yo-x" X
2Xx+y 52,57
2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.
i2r il
p =-—"+-—"—Ccos2wt
2 2

Y =arctg

I, =144;r =30;w =45

t =0(0,5)3
3. x=34 Funkstiya hosilasini berilgan giymatda hisoblang:

3
X—(9In2x—6lnx+2)—£
27 27

4.Quyidagi limitlarni toping:
. 2n*+3
lim

e N2 4+n-1

j' dx J dx
e +17 J1+v2x+1
6. Anigmas integralni hisoblang va natijani solishtiring.

10x° +3 X—2 -1 1
e N
X X X X
7. Karali integralni hisoblang va natijani solishtiring

1
5
dx > 2-Xx —FJ'
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I j ————dxdy — 00 =1x10""
1+ x> +y?

Variant 26
1. x,uo‘zgaruvchilarga giymat berib ifodaning giymatini toping:
3
Z= 72’?7 —arctg X~y
X 10+y

2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.

tg60° ‘1+5\/x+a‘ K4 C
7= +lg——
. 257 n
arcsin——
X
a=>50016;c=25n=30
x =100(-5)80

3. x=0,35. Funkstiya hosilasini berilgan giymatda hisoblang:
e* cos’ x
4.Quyidagi limitlarni toping:
. 3n*+n
Inlm 4+n
5. Aniq integralni hisoblang va natijani solishtiring.

.l[ _szz _[\/1+x dx

6. Anigmas mtegralnl hisoblang va natijani solishtiring.

I[xz+2x+1jdx—>l-x3+x2+ln(x) _[X—_ldx—>§'(—4+x)-%
X 3 I 4 (Xzﬂ;
7. Karali integralni hisoblang va natijani solishtiring

j j = _dxdy—>2-7=6.283
- °°(1+x +y )( j
Variant 27
1. x,uo‘zgaruvchilarga giymat berib ifodaning giymatini toping:
3 2
_ Iogg‘y ‘—Iogz‘x ‘
1 logx+12,73

2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.

ca)’
tarcsin -
p= 3—b —sin’ta

y*+b

y=15b=20;a=-0,18
t =15,-4;4212,4;,-3,48,—0,77,-6;9
3. x=0,27. Funkstiya hosilasini berilgan giymatda hisoblang:

3
X—(9In2x—6lnx+2)—£
27 27
4.Quyidagi limitlarni toping:
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. (2n+DH(2n+2)!
im0 3 enr )
5. Aniq integralni hisoblang va natijani solishtiring.
j’- dx '2[ dx
L x+x2 T 92x-1

6. Anigmas integralni hisoblang va natijani solishtiring.
3

_[ ! dx — In(sec(x) + tan(x)) .[\/1+ xdx — E~(x +1)(2)
cos(x) 3

7. Karali integralni hisoblang va natijani solishtiring
”3dxdy —3-X-y

Variant 28
1. x,uo‘zgaruvchilarga giymat berib ifodaning giymatini toping:

Z, = arcsini2 + 2,8*In‘x4‘

3
y
2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.
t* -1

[=,/(e" +nla))* +1 + ———

\/(e Jab sin40° *p
b=5a=44
t =10(-0,1)9
3. x=23. Funkstiya hosilasini berilgan giymatda hisoblang:

x> -1

(G +DVx* +1

4.Quyidagi limitlarni toping:
] 1 3n
—Cosn® ———
im G on+1)
5. Aniq integralni hisoblang va natijani solishtiring.

¢odx g .
Im ; IxarCS|nXdX
1 1

6. Anigmas integralni hisoblang va natijani solishtiring.

: = S SR e
J‘(11+5x)3 _)10-(11+5x)2 J‘mdx—)I-B—x)

7. Karali integralni hisoblang va natijani solishtiring
”xdxdy—>%-x2 -y

Variant 29
1. x,uo‘zgaruvchilarga giymat berib ifodaning giymatini toping:
cosx® | X° -y
VA 4= 2,93l + T
2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.
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2
. X
arcsin—

b:(y2+lyé— cfx+f

=3La=2,06¢t=18
x=30(-10)-30
3. x=0,59. Funkstiya hosilasini berilgan giymatda hisoblang:
e*(1+sinXx)
1+cosx
4.Quyidagi limitlarni toping:

vn?+n

lim
n—oo n
5. Aniq integralni hisoblang va natijani solishtiring.
J' J' xdx
0 V4—x?

6. Anigmas integralni hisoblang va natijani solishtiring.
J'(ex —1)-e*dx —> —exp(x) +%~exp(x)2 J‘Zidx —-3:In(2-x)
- X

7. Karali integralni hisoblang va natijani solishtiring

”7)( ydxdy—>i4 x-In(y)

Variant 30
1. x,uo‘zgaruvchilarga giymat berib ifodaning giymatini toping:
2
7 _X +3,02
2 In‘yz—xs‘

2. [a,b] oraligda hgadam bilan funkstiya giymatlari jadvalini hosil giling.
y=a lg‘(b + x)% + a‘ +1g75
a=30,0;b =20,5x =1(25)150

3. x=24. Funkstiya hosilasini berilgan giymatda hisoblang:
X
e'tg -
. 2
4.Quyidagi limitlarni toping:
3n*-4
lim —

n—oo n + 6
5 Aniq integralni hisoblang va natijani solishtiring.

. Anigmas integralni hisoblang va natijani solishtiring.

i cos? 2x -[(1+f)

6

[ _
X1+ In(x)

%ldx—%.ln(xul) [ dX—>2-(l+|n(X))(EJ

X"+
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7. Karali integralni hisoblang va natijani solishtiring
[ [eaxdy >a-4
Amaliyot ishi Ne6. Mathcad paketida vektorlar va matritsalar ustida ish olib borish.

Variant 1
1) Ifodani soddalashtiring:

J43+ 2443 +43-244;

( x -8 A

—_—

\_r: +4+2x J j._\‘+2 ;
2) Ko*paytuvchilarga ajrating: 8a° +12a°b—6ab* +b* : 2a® —12a°b + 6ab* —b®
3) Sodda kasrlarga ajrating:

2
x3+1 [ * ]
2
33-53{2+ﬁx X —3x+1

4) Tenglama va tengsizlikni eching: log,(x —2) + log%(x —-2)= % ;03 (1—x%x) >
logs (3—2x);

5) Hosilani hisoblang:  y = (Zx2 - 7)In (x —1), y =2

6) Matristalar ustida amallarni bajaring:

12 1 3 3 1025 3
A=|3 4 -2 6 8 B=|0 1 0 2 -5
12 1 8 4 2 040 O

3A+2B=? A’=?
7) Tenglamalar sistemasini teskari matrista usulida eching:

3X+2y+ z=5
X+ y—-12=0
4x—- y+5z2=3

Variant 2
1) Ifodani soddalashtiring:

2+3 . 2-3

2B 2--B
X’ —).‘3 _ X+ _1': ) , x’ —_1':
x=y X+y J 2xy '
2) Ko‘paytuvchilarga ajrating:

2a® —4a’b—6ab” +b* 2a’® +12a°b—6ab* +b®
3) Sodda kasrlarga ajrating:
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X’ +5x+4 _ |
st +4 (=17

. . . 1 0,2x+1
4) Tenglama va tengsizlikni eching: logi1(2x +5) > —3; (E) =25
2
5) Hosilani hisoblang: y:logé’—x, I _9
X

6) Matristalar ustida amallarni bajaring:

47 -67 35 201 4 156 5 8 9 4
A=126 98 23 -294 6| B=|3 21 15 24 42 6

16 —428 451 1284 52 2 14 10 16 18 4

3A-2B=? B'=?
7) Tenglamalar sistemasini teskari matrista usulida eching:

2X,+ X, — Xg= 5

3%, — X, +2%X;=-b

X + X, — X, =10

Variant 3

1) Ifodani soddalashtiring:

2042 —80p>  20(a—2b)
a’ —4ab+4b” a+2b
2) Ko‘paytuvchilarga ajrating:
Sax® —10ax—bx+2b—x+2 2a®+12a’b—6ab® +b?
3) Sodda kasrlarga ajrating:

3x 2x°® +3x° -1
xZ+4x  3x* +8x° —33x* —62x+ 24
4) Tenglama va tengsizlikni eching: logi(2x +5) — log1 6 = log1 2 ; (1) -

(2)'* -8 <0
5) Hosilani hisoblang: y= xzsin(5x—3), y'" =2

6) Matristalar ustida amallarni bajaring:

1 -3 3 5 2- 2 3 5
B=|2 4 6 8 C=12 316

3 7 9 12 3 1 26
C+2B=? C'=?

7) Tenglamalar sistemasini teskari matrista usulida eching:
2X-3y+ 2= 2
X+5y—-4z=-5
4+ y—-3z=-4

Variant 4
1) Ifodani soddalashtiring:
20(a + 2b) 20a’ —80b?
a—2b a’ —4ab+ 4b?
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2) Ko‘paytuvchilarga ajrating:
2+ x3-20x° -13x + 30 x*+x3—19x% +11x + 30
3) Sodda kasrlarga ajrating:
x® —10x + 2
3x* —7x% —13x? +23x—6
4) Tenglama va tengsizlikni eching:
log;(2x+5) =2; logs (1-x) > logs (3—2x);
5) Hosilani hisoblang: y =(2x+3)|n2 x, y" =2
6) Matristalar ustida amallarni bajaring:

1 0 6 3 2 6
C=|-5 1 0 D=1 3 1

-1 2 4 5 -2 4
2C-D=? D'=?

7) Tenglamalar sistemasini teskari matrista usulida eching:
X, + X, + X3 =2
3X, +2X, +2X; =1
4%, +3X, +3X; =4
Variant 5
1) Ifodani soddalashtiring:
1 1 a®-1
3+47 3-47 (a®—a)(a® +a+1)
2) Ko‘paytuvchilarga ajrating:
x*—12 x3 — 3x% +178x — 264 3x* + 8x3 — 33x% —62x + 24
3) Sodda kasrlarga ajrating:

3x° +8x* + 2x

6x* —11x°® —30x% +29x — 6
4) Tenglama va tengsizlikni eching:

2 2
(loglx) — logix =6 ; wg 0.
2 2 x+4

5) Hosilani hisoblang: y=<1+ xz)arctg x, y" ="
6) Matristalar ustida amallarni bajaring:

6 2 7 20 0 7
A=l 3 2 -4 B=|4 -2 -1
2 -1 0 2 5 3

2A+3B=? AT=?
7) Tenglamalar sistemasini teskari matrista usulida eching:
X, + X, —2%X; =—7
3%, —3X, + X3 =12
SX, — X, —4X; =-5
Variant 6
1) Ifodani soddalashtiring:
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1 1
xy_ a’? —2ab+b?-49

5 a-b-7
x? y-y?
2) Ko‘paytuvchilarga ajrating:
X7 x3-13x2+23x -6 6x*—11 x3—30x? +29X — 6
3) Sodda kasrlarga ajrating:

x® +2x?
2x* +x% —20x* —13x+30
.y . . . 1\ X 1 X—2
4) Tenglama va tengsizlikni eching: logg 4(6 — x) = —1; (5) + (E) >5
5) Hosilani hisoblang: y =(4x+3).2—x, y =2

6) Matristalar ustida amallarni bajaring:

45 19 36 72 8 _4 _67 35 201 8
- 49 40 73 147 -80 26 5 23 -294 6
173 59 98 219 -118 R=l16 _a8 1 24 52
47 36 71 141 -72 78 —333 41 2541 12
3C-3R=? RT=?

7) Tenglamalar sistemasini teskari matrista usulida eching:
2%, +3X, +11X; +5x, = 2
X+ X, + 5X;+2x,=1
2%, + X, + 3X; +2X, =-3
33X, + X, + 3X; +4x, =—7

. N Variant 7
1) Ifodani soddalashtiring: (/)" + 5 -4a)° j f f (Bx* —x)— (x* +3x)— (L 4x)

2) Ko‘paytuvchilarga ajrating: 3x* +10xy -8y —8x+ 10y —3;

3) Sodda kasrlarga ajrating: _195°41+5-41
46582 245.82

<0.

2
4) Tenglama va tengsizlikni eching: log,(x — 2) + logi(x — 2) = % ; (X“)%
2 X

5) Hosilani hisoblang: 'y :eHx-sin(2+3X), yV =2

6) Matristalar ustida amallarni bajaring:
12 3 9 1
A=|4 4 6 38 B=|1
3

5 39
316
3 3 9 12 1 2 6

A+2B=? B™=?
7) Tenglamalar sistemasini teskari matrista usulida eching:
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3X, +4X, + X; +2X, +3=0
3X; +9X, +3X; +5X, +6=0
6X, +8X, + X;+5%, +8=0

3X, +5%X, +3X; +7X, +8=0

Variant 8
Ifodani soddalashtiring:
5 3 5 5

X +x x —x 5a** +10ab + 5b?

xt—x* x*+x* 15a* —15b?
2) Ko‘paytuvchilarga ajrating:
(mx —n)mx® +2x+1) m2x* —mnx® +2mx® —2nx —n +mx
3) Sodda kasrlarga ajrating:

XB

x* +x%—19x* +11x + 30
4) Tenglama va tengsizlikni eching:
sin 4x:§. log:(2x+5) > =3;

2

5) Hosilani hisoblang: Y = (2x3 +1)cos X, y' =2

6) Matristalar ustida amallarni bajaring:

1 -1 10 2 5 10

A=l 5 41 -34 B=|6 -5 4

27 13 24 2 -2 -3
3A-B=? AT=?

7) Tenglamalar sistemasini teskari matrista usulida eching:
2X— y+3z=9
3X-5y+ z=-4
4X-71y+ z= 5

Variant 9
1) Ifodani soddalashtiring:

Bv3+50)5-v24)  mion? mi-ne

J75-52 m-n m?-n?
2) Ko‘paytuvchilarga ajrating:
(nx—m)(mx3 —2X +1) (m—nx)(mx® —2x +1)
3) Sodda kasrlarga ajrating:

x® +5x° —x+4
x* —12x% —3x* +178x — 264
4) Tenglama va tengsizlikni eching:
log,(2x —4) =7, logi(2x+5) > —3;
2

5) Hosilani hisoblang: y = (x2 +3)In(x—3), y"v =7
6) Matristalar ustida amallarni bajaring:
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2 1 -2 11 2 -1 3 11

A=-2 0 -4 7 B=|1 -2 5 1
-4 3 1 -1 2 -1 1 8
A-2B=? B'=?

7) Tenglamalar sistemasini teskari matrista usulida eching:
2X—-5y+3z+ t= 5
X-7y+3z—- t=-1
5x—-9y+6z+2t= 7
4x-6y+3z+t= 8

Variant 10
1) Ifodani soddalashtiring:

(5x)° = (7y)’ 1 L4 x?—14x+24
(o s o™ R
2) Ko‘paytuvchilarga ajrating:
(mx—n)m¢ —2x—1) (nx—m)(mx3 +2x+1)
3) Sodda kasrlarga ajrating:

I A+ X
(x+1)-|x2+].' (x—a) - (x+b)

4) Tenglama va tengsizlikni eching:
1\ X 1 X—2
logi(2x +5) — log16 = log12 ; (—) + (—) > 5;
7 7 7

2 2

5) Hosilani hisoblang:  — In(2x+5), m_n9
2X+5
6) Matristalar ustida amallarni bajaring:
1 3 5 12 5 2 1 12
2 -1 -3 14 2 1 3
A= B=
5 4 -1 7 1 2 3
7 7 9 1 -5 1 3

2A+2B=? AT=?
7) Tenglamalar sistemasini teskari matrista usulida eching:

X, — X, +3%; = 3
2X, +3X, —4X, =-1
X, +2X, = X3 = 2

Variant 11
1) Ifodani soddalashtiring:
a-3  a?+27 1 1
a+3  a?-9 5-v5  5+v5

2) Ko‘paytuvchilarga ajrating:
X} —4x* +x+6=0 x> +9x* +23x+15=0
3) Sodda kasrlarga ajrating:
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x®+x*+x%-1
x3+x2+x+1

4) Tenglama va tengsizlikni eching:
1 0,2X+1_ 1\X - .

()" =25 () - @ -8 <o0;
5) Hosilani hisoblang: y=x%-3x+2 y'"' =2
6) Matristalar ustida amallarni bajaring:

4 -1 13 2 5 13
A=|-38 41 -34 B=|6 3 4

27 1 24 1 -2 -3
3A-B=? B™=?

7) Tenglamalar sistemasini teskari matrista usulida eching:
X, +2X, +3%,= 0
2X, =3X, — X;=1
3%, + X, +4X, =-1

Variant 12
. .. 3—2 | 3+V2 3-a 3-b

1) Ifodani SOddﬂ'&Shtll’lng. m + m boa? bl a?
2) Ko‘paytuvchilarga ajrating:
(x-1)°% +(2x+3)* =27x*> +8 2x* —21x® + 74x? —105x +50=0
3) Sodda kasrlarga ajrating:
x3+x%—4x-4

x3-3x+2 o .
4) Tenglama va tengsizlikni eching:

2 _ N x%+ 2x-3
Vx? — 6 =+/-5x. s <O

5) Hosilani hisoblang: y = (sinx)* + (cos x)* y" =?
6) Matristalar ustida amallarni bajaring:

1 7 3 14 51 3 14
A=|2 4 6 8 B=|-6 4 7 2
3 -1 9 12 1 0 -7 2

A+3B=? AT=?

7) Tenglamalar sistemasini teskari matrista usulida eching:
X, —3X, +2X; + X, = 2

2X, + X, +4x,+3x, = 1

X, +9X, — X3+ X, =-4

3X, — X, +6X;+5X, = 0
Variant 13

1) Ifodani soddalashtiring: V18 + 3v/18 + 3v/32 — /50
2) Ko‘paytuvchilarga ajrating:

x* +5x° +4x* —24x—-24=0 X° —4x* +4x® —x® +4x—-4=0
x*-2x34x-2

x3-3x2+3x-2

4) Tenglama va tengsizlikni eching:

log,(2x + 5) = 2; logs (1 —x) > logs (3-2x) ;

5) Hosilani hisoblang: y=xlnx y" =?
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a?+12  a+3

a%-4 a-2

3) Sodda kasrlarga ajratiTg:



6) Matristalar ustida amallarni bajaring:

1 2 15 ~11 -7 15
A=|-1 0 -3 B=[14 6 -2
4 3 -2 2 -5 -1

2A+3B=? B'=?
7) Tenglamalar sistemasini teskari matrista usulida eching:
2% + X, +3X;—4X, = 3
X, —2X, + X3 —3X, =-1
3X; +4X, =5X; + X, = 4
2%, —4X, +2X, —6X, = 5
Variant 14

1) Ifodani soddalashtirin: 3v/20 — V45 + 3v/18 + V72 — /80 a% +

2) Ko‘paytuvchilarga ajrating:

9
a+b

8a

a2—-p2

x® +4x* —6x° —24x* —27x—108=0 X+D(X* +2) + (x+2)(x* +D) =2

x*-2x342x2-2x+1
x3-4x2+5x-2

4) Tenglama va tengsizlikni eching: V7 — x2 =+/—6x.

1

3) Sodda kasrlarga ajrating:

5) Hosilani hisoblang: Y= 5 y" =?
6) Matristalar ustida amallarni bajaring:

2 1 16 2 5 16
A=|1 14 1 B=|6 3 4

2 3 2 5 4 -3

4A-3B=? AT=?
7) Tenglamalar sistemasini teskari matrista usulida eching:
3X, —2X, =5X; + X, = 3
2X, —3X, + X3 +5X, =-3
X, +2X, — X;—4X, =-1

X, — X, —4X; +9x, =22
Variant 15

1) Ifodani soddalashtiring: 3v45 — v/125 + v/80
2) Ko‘paytuvchilarga ajrating:
2x* —x® +5x%> —x+3=0

.. x345x24+7x+3
3) Sodda kasrlarga aj ratlng. m
4) Tenglama va tengsizlikni eching:

1 O,lx—l_ ) 1\X 1 Xx—2 .
() =1 3 +G) >s
5) Hosilani hisoblang:  y = log, x y" =?
6) Matristalar ustida amallarni bajaring:

4
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(x+1)(x+3)?

a—-b

8a
a2_b2

< 0.

2x* —4x® +13x%2 —6x+15=0



1 0 17 1 2 17
A= 3 1 O B={3 8 -4

-1 2 4 2 -1 0 A3B=? BT=?
7) Tenglamalar sistemasini teskari matrista usulida eching:
X+ X+ X+ X, + X, = 15
X, +2X, + 3X; + 4X, + 5X; = 35
X, +3X, + 6X; +10x, +15%x, = 70
X, +4x, +10X, + 20X, +35%, =126
X, +5X, +15xX; + 35X, + 70X, = 210

Variant 16

1) Ifodani soddalashtiring: (2\F - S\F + 3\/§> * 3\/é (E +2_ 2) ab
3 8 2 2 b a

2) Ko‘paytuvchilarga ajrating:
(x2 —5x+7)2 —(x-2)(x-3)=1 (x2 —2x—5)2 —2(x* —=2x-3)-4=0
3) Sodda kasrlarga ajrating: x4_4x3f;;21 :6“16

4) Tenglama va tengsizlikni eching:
V3 —=2x =6+X. w<o_

5) Hosilani hisoblang: X;4= o y" =?
6) Matristalar ustida amallarni bajaring:
7 -1 18 31 17 18
A= 9 -4 2 B=|1 2 3
-11 2 -13 12 1 2

3A+B=? AT=?
7) Tenglamalar sistemasini teskari matrista usulida eching:
2X,— X, + X3— X, = 5
X, +2X, —2X; +3X, =—6
X, + X, — X +2X, =-1
Variant 17
2
1) Ifodani soddalashtiring: 3v20 + V28 + V45 —vV63 ——a+1
2) Ko‘paytuvchilarga ajrating:
X(x—1)(x—2)(x—-3) =15 2x* —21x% + 74x* —105x +50=0
. .. 4a%-—12ab+9b?
3) Sodda kasrlarga ajrating: S
4) Tenglama va tengsizlikni eching:

V3—2x =6+X. (é)x_1 + (g)+ ' <26
5) Hosilani hisoblang: y = In(ax + b) y" =?
6) Matristalar ustida amallarni bajaring:
2 3 19 7 -1 19
A=l5 1 4 B=| 9 -4 2
1 -2 -1 -11 7 -13
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2A+B=? B'=?
7) Tenglamalar sistemasini teskari matrista usulida eching:
X, —2X, =5X; = 1
A%, + X, —2X; =3
=X F3X, + 71X, = 2
Variant 18

. .. 6 4 a?
1) Ifodani soddalashtiring: NN A a+b-— —
2) Ko‘paytuvchilarga ajrating: 2abc? — 3ab?c + 4a’bc — 15am3n* — 10am*n®

H H . a"'a\/a W—a 3
3) Sodda kasrlarga ajrating: s e 23a
a a a

4) Tenglama va tengsizlikni eching:
2sinx-1=0. G) - 2)'*-8<0;

5) Hosilani hisoblang: y = — y" =?
6) Matristalar ustida amallarni bajaring:
-3 1 20 2 -4 20
A= 0 2 1 B={1 2 1
0 -1 3 5 1 2

A-2B=? BT=?

7) Tenglamalar sistemasini teskari matrista usulida eching:
— X, +2X, —X; = 4
3+ X, =2%X; =1
4%, — X, + X3 =-3

Variant 19
1) Ifodani soddalashtiring: %\/128 +3V2 +2V72 (xzx_yyz - fozy) :xf_yyz

2) Ko‘paytuvchilarga ajrating: 12a2xy3 — 6axy> — 28b*c®y + 16b5c®y8

1 11
<30—15a4)<2a4+a2>

3) Sodda kasrlarga ajrating: T3
8a4—-2a4 5
4) Tenglama va tengsizlikni eching: 2sinx +1 =0. % .
5) Hosilani hisoblang:  y = xe”* y" =?
6) Matristalar ustida amallarni bajaring:
1 2 1 21
1 0 3 21
-9 1 3
A=|-5 4 6 8| B=
2 -5
3 6 9 12
1 3
A-B=? B'=?

7) Tenglamalar sistemasini teskari matrista usulida eching:
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X, +2X, + Xg = 8
X, +3X; + X, =15
4x, + X+ X, =11

X, + X, +5%, =23
Variant 20
. .. \3+42V2+y3-2V2 b?  ( 2ab b
1) Ifodani soddalashtiring: e — 0 (a2_4b2 - a+2b)

2) Ko‘paytuvchilarga ajrating: x3 —3y% + 3x% — xy? —abc — 5ac — 4ab — 20ab
3) Sodda kasrlarga ajrating:

x2-4 x2-4"x-2 x-2

- . . . 1\ ¥ 1 X—2
4) Tenglama va tengsizlikni eching: Vx2 — 6 =+/—5x. (5) + (E) > 5;

5) Hosilani hisoblang: y = sin ax + cos bx y"=?
6) Matristalar ustida amallarni bajaring:
1 0 3 22 1 2 3 22
A=|-7 4 6 8 B=|5 3 1 6
3 6 9 12 31 2 6

3A-3B=? AT=?
7) Tenglamalar sistemasini teskari matrista usulida eching:
=X+ X+ Xg— X, =—
X, +2X, =2X; — X, =— 5
2X, — X, =3X%; +2%X, =— 1
X, +2X, +3X; —6x, =-10
Variant 21

1) Ifodani soddalashtiring:le + 30J1 +V2+V6+4V2 (2a+1 - za_l) 5 20075

2a-1 2a+1 4a
2) Ko‘paytuvchilarga ajrating: bx? + 2b? — b3 — 2x2 x*— (1+ab)x?+ ab
3) Sodda kasrlarga ajrating; 20—+t 122

4-x2 " x-2
4) Tenglama va tengsizlikni eching: \/x +Vx+ 11+ \/x —Vx+11=4
logxg >1

5) Hosilani hisoblang: y =e™ y" =?
6) Matristalar ustida amallarni bajaring:

1 4 23 2 -1 23
A= 3 1 0 B=|5 3 2

-1 2 4 1 4 3
2A+2B=? B'=?

7) Tenglamalar sistemasini teskari matrista usulida eching:
4%, —3X, + X;+5x,-7=0
X, —2X, —2X; —3X, —3=0
3X, — X, +2X;,+3x,-2=0
2X, +3X, + 2%, —8X, +7=0
Variant 22
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2a+1 2a—1) " 10a-5 b+5 3 b+1

1) Ifodani soddalashtiring: (Za—l P ” T,
2) Ko‘paytuvchilarga ajrating: x* — (a + b)x? + ab; x* + x3 — 2x% + 4x — 24

x%+4(x-1) 2-x

3) Sodda kasrlarga ajrating:

x—1 T1-x2
4) Tenglama va tengsizlikni eching:y/24 + vx — 5+ vVx =1 log,z_5729 > 3
5) Hosilani hisoblang: y=e%¥ y" =?
6) Matristalar ustida amallarni bajaring:
10 2 3 24 7 -2 3 24

3 4 5 11 7 3 4
A = B =

55 7 5 4 3 0

4 7 8 22 2 9 8

A+2B=? AT=?

7) Tenglamalar sistemasini teskari matrista usulida eching:
X, +2X, +3X, + 4X, + 95X, = 2

2%, +3X, + 7X, +10x, +13x, =12

3X, +5X, +11x, +16x, +21x, =17

2X, —TX, + TXy+ TX, + 2Xg =57

X, +4X, + 5X; + 3X, +10x, = 7

Variant 23
1) Ifodani soddalashtiring: % - \1/—% % - g

2) Ko‘paytuvchilarga ajrating:x* — 3x3 + x? + 3x — 2;  x3 — 7x% + 16x — 12
x*-10x2+9

x%-13x2+436 o 12x

4) Tenglama va tengsizlikni eching:::_:l1 DR _ P TP glogrg s 25

x-n m+p xX-p

3) Sodda kasrlarga ajrating:

1-x

5) Hosilani hisoblang: Y= y" =?
6) Matristalar ustida amallarni bajaring:
5 2 -2 25 7 -2 3 25
6 4 -3 5 11 0 3
A = B =
9 2 -3 4 5 41 3
7.6 -4 7 22 2 9 3A-B=?  AT=?
7) Tenglamalar sistemasini teskari matrista usulida eching:
X, —=3X, +2X; + X, = 2
2X, + X, +4X;+3x, = 1
X, +9X, — X;+ X, =—4
3%, — X, +6X,+5%x,= 0
Variant 24
1) Ifodani soddalashtiring:
19 2E 43 3—-a 3—-b
V20 -1 ab—a? b?%—aq?
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2) Ko‘paytuvchilarga ajrating:
x3—4x>+x+6 x3—2x>—4x+8
3) Sodda kasrlarga ajrating:
x* —17x? + 16

x* —50x2 + 49
4) Tenglama va tengsizlikni eching:
1 3-x
10g,46(2x —Vx + 6) = > 3logz % < 1
5) Hosilani hisoblang: y=x3Inx y'"" =2
6) Matristalar ustida amallarni bajaring:

7 -2 3 26 5 2 -2 26
|11 -5 3 4 B 6 4 -3 5
|5 4 3 0 192 0 4

22 2 9 8 7.6 -4 7

A-B=? B™=?

7) Tenglamalar sistemasini teskari matrista usulida eching:

X + X, + X, =3
X =X, +%X; =1
2% + X, =Xy =2

Variant 25

1) Ifodani soddalashtiring: 13 + 30\/1 +V2ZHV6+4v2; L 3b

ab—a? b?%-a?

2) Ko‘paytuvchilarga ajrating: 2ah — 4a*b + 2ab a? — 2ab + b? — y?
3 3 3 3
3) Sodda kasrlarga ajrating: jﬂ + azbs — j Y aibz
az-b2 az+b2
4) Tenglama va tengsizlikni eching: logg 4(6 —x) = —1 log,2_5729 >3

a

5) Hosilani hisoblang: Y= y'"'(x) =?
6) Matristalar ustida amallarni bajaring:

7 8 6 27 1 8 6 27

5 7 4 5 5 0 4 5
A = B =

345 6 3 4 4 6

2 01 2 7 -5 1 2
A+B=?

7) Tenglamalar sistemasini teskari matrista usulida eching:
2X—-5y+3z+ t=5
3X—-7y+3z— t=-1
SX—-9y+6z+2t= 7
4x—-6y+3z+t= 8

Variant 26
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1) Ifodani soddalashtiring: E - % - % 5—;\/3 - 5:\@

2) Ko‘paytuvchilarga ajrating: 6m*n + 12m3n + 3m?n ; a* + 2a?b?+b* — 4a?b?
3) Sodda kasrlarga ajrating: (\/ahl/m + \/E—i/ﬁ) Wa+1—-+vVa-1)

T — 1 1 _ . mPx+l  m?
4) Tenglama va tengsizlikni eching: ———————= V3; .
5) Hosilani hisoblang: y =x®—4x3+4  y""(1) =2
6) Matristalar ustida amallarni bajaring:

x+3 m+9x
3 6

5 8 28 3 2 28
A=|6 9 -5 B=|4 -1 3
4 7 -3 9 6 5 A-2B=? BT=?

7) Tenglamalar sistemasini teskari matrista usulida eching:
2X, = X, + X3— X, = 5
X, +2X, —2X; +3X, =—6
3, + X, — X3 +2X, =-1

Variant 27
1) Ifodani soddalashtiring: 2+/18 + 3v18 + 3v/32 — /50 X6 X, X x4

x2-4  x2-4"x-2 x-2
2) Ko‘paytuvchilarga ajrating: x3 —y3 — 5x(x? + xy + y2); (a+8)? —2(a+8)(a —
2) +(a—2)2
3) Sodda kasrlarga ajrating: ( 2__ 2 ) *(1—x)%— 2
" \1-x2 (x-1)2 1+x
4) Tenglama va tengsizlikni eching:

x*—3x3+x*+3x—-2=0 |2x? — 9x + 15| > 19
5) Hosilani hisoblang: y=x*+1)3 y" =2
6) Matristalar ustida amallarni bajaring:
-10 -9 29 3 2 29
A=| 1 5 8 B=/4 5 3
-1 -3 6 9 6 5

3A-B=? B™=?
7) Tenglamalar sistemasini teskari matrista usulida eching:

X + X, + X, =2
3X, +2X, +2X; =1
4%, +3X, +3X; =4
Variant 28
1) Ifodani soddalashtiring: 3v20 — v/45 + 3v/18 + /72 — /80 ; Cgr_lf - Z%z

2) Ko‘paytuvchilarga ajrating: 4(m3 — 3)? — (m? — 6)(m? + 6) —9(8 — m + m?)(1 —
m)

y¥m+xim (1+x+x/5)_1 x%
y2m-x2yn’ \ xVx-1
1
)

X X—2
4) Tenglama va tengsizlikni eching: log,(x — 2) +logi1(x — 2) == (1) + (1) > 5;
2

2 2 2
5) Hosilani hisoblang: y = (x + 10)® y""(2) =?
6) Matristalar ustida amallarni bajaring:

3) Sodda kasrlarga ajrating:
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7 -2 3 30 5 2 -2 30
A=11—534 B=6405
5 4 3 0 9 4 -3 4
22 0 9 8 76 -4 7 A+3B=? AT=?
7) Tenglamalar sistemasini teskari matrista usulida eching:
X, + X, —6X; —4X, = 6
3X, — X, —6X; —4X, = 2
2X, +3X, +9X; +2X, = 6
3X, +2X, +3X; +8X, =—7
Variant 29
_ _20(a+2b) 20a° —80b°
1) Ifodani soddalashtiring: T 22 _ dab+ 402

2) Ko‘paytuvchilarga ajrating:x* — 3x3 + x2 +3x — 2;  x3 —y3 —5x(x? + xy + y?)
_x2 2
3) Sodda kasrlarga ajrating: 2 — 22X & ( 1 X )

1-x  1+x2 (x—1)2 1—x2
4) Tenglama va tengsizlikni eching: log, (x — 2) +log:(x — 2) = % ; logs (1—x) >
2
logs (3—2x) ;
5) Hosilani hisoblang: y = ln(x +V1+ x2) y"'(2) =?
6) Matristalar ustida amallarni bajaring:

2 -4 3 1 1 32 -4 3 -91 1
A=l -2 1 -4 2 B= 1 2 1 -4 2
0o 1 -1 3 1 0o 17 -1 3 1
4 -7 4 -4 5 4 -7 4 -4 5

A+2B=? B'=?
7) Tenglamalar sistemasini teskari matrista usulida eching:
X, + X, —6X; —4X,= 6
3X, — X, —6X; —4X, = 2
2X, +3X, +9X; +2X, = 6

3X, +2X, +3X; +8X, =—7

Variant 30
1) Ifodani soddalashtiring:
1 1
xy? — x2 2 2
Y a®—2ab+b“-49
> > a-b-7
x2y—y?

2) Ko‘paytuvchilarga ajrating: m°x* —mnx® +2mx* =2nx—n+mx  (a + 8)2 —
2(a+8)(a—2)+ (a—2)?

3) Sodda kasrlarga ajrating: 2

5x*—a?x%?-25b%*x%+a?b?
4x*—a?x?—-4b%x2+a?b?

4) Tenglama va tengsizlikni eching: Vx2 — 6 =+/—5x.
5) Hosilani hisoblang: y :elfzx.sin(2+3x), y"V =7
6) Matristalar ustida amallarni bajaring:

x?%+2x-3
(x=7)(x+5) '
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0o 2 2 24 2 2
-1 -4 5§ -1 -4 -4
A=l3 1 7 B=18 1 7
0 5 -10 0 5 -10
2 3 0 2 3 21

2A-B=? B'=?
7) Tenglamalar sistemasini teskari matrista usulida eching:
2X+ y+4z+8t=-1

X+3y—6z+2t= 3
3X-2y+2z-2t= 8
2X+ y—22z = 4

Amaliyot ishi Ne7. Mathcadda va elektron jadvallarda tenglamalar yechish.

Variant 1
1. Berilgan tenglamalarni yeching:
10sinx-x?=0 6 2 _, x+4
x> -1 x-1 x-1

2. Berilgan tenglamalar sistemasini yeching:
X, +2X, +3X; + 4X, + 5%, = 2
sin(x+1)—y=12 2X, +3X, + 7%, +10x, +13x, =12
3X, +5X, +11x, +16x, + 21x; =17
2X, —TX, + TXy + 7X, + 2X5 =57

2X+Cosy =2

X, +4X, + 5X; + 3X, +10x, = 7

3. Berilgan tengsizliklarni yeching: 32—X —% >4x+3 3(x—2)+x<4x+1

4. Berilgan tengsizliklar sistemasini yeching: { Vax =7 <X
Vx+5+V5—x>4
Variant 2
1. Berilgan tenglamalarni yeching:
XE-2X+2=0 V3X—2=2x+2 -2
2. Berilgan tenglamalar sistemasini yeching:
sinx+2y=2 X, + X, — X;= 4
cos(y—-1)+x=0,7 2%, +4X, + X, = 9

X, — Xo 4+ Xg=-2
2%, +5X, —=3x, =15

3. Berilgan tengsizliklarmi yeching: 5(x + 2) — x > 3(x — 1) + x; 220 _ X 5 X*2

4 4 2
VX2 +9x+20<vVx—1

Vx—1<+Vx2-13
Variant 3

4. Berilgan tengsizliklar sistemasini yeching: {

1 1
1. Berilgan tenglamalarni yeching: 2*-3cosx+1=0 3(X + _Zj — 7[1 + ;J =0
X
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2. Berilgan tenglamalar sistemasini yeching:

4%, —3X, + X3 +5x,-7=0
tg(xy +0,4) = x* X, —2X, —2X, —3X, —3=0
0,6x*+2y* =1 8%, — X, +2%, +3x, —2=0

2X, +3X, + 2%, —8X,+7=0

3. Berilgan tengsizliklarni yeching: 5x +1 > 2(x — 1) +3x + 3; 5(x +2) +
2(x—3)<3(x—1) + 4x

4. Berilgan tengsizliklar sistemasini yeching:{ V3x+2-3>1
Vax2 —4x+1+52=>1
Variant 4

1.Berilgan tenglamalarni yeching:
B+x)2+x)[L+x) 0
B—x)(2-x)0-x)

x4-x3-2x+1=0

2.Berilgan tenglamalar sistemasini yeching:

X+ X+ Xg— X, =— 2
cos(x+0,5)+y =0, X, +2X, = 2%, — X, =— 5
siny—-2x=1,6 2%, — X, =3y +2X, =— 1

X, +2X, +3X, —6%, =-10

3.Berilgan tengsizliklarni yeching: 3(2x — 1) + 3(x — 1) > 5(x + 2) + 2(2x —
-3); 3(x—-5)+9>15

9-2x—x%<1

4 Berilgan tengsizliklar sistemasini yechin :{
g g y g 2x —3<1

Variant 5

1.Berilgan tenglamalarni yeching:
Cos(2x+1)-3Sinx=0 Xx—2 x+2 x-4 x+4 28

+ = + -—
x-1 x+1 x-3 x+3 15
2.Berilgan tenglamalar sistemasini yeching:

X, +2X,+ X; = 8
cosXx+y=15 X, +3X; + X, =15
{2x—sin(y—0,5) =1 A%, + X, + X, =11
X, + X, +5%X, =23
3.Berilgan tengsizliklarni yeching: 3(y + 4) = 4 — (1 —3y); (x —1)* 4+ 7 > x + 4?
<1
4. Berilgan tengsizliklar sistemasini yeching: 3x71 9

x—2

|3 —2x| <3

Variant 6

1. Berilgan tenglamalarni yeching:
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X°+1 X
x3-Cos(x+0,5)+1=0 +———=29
X X +1

2. Berilgan tenglamalar sistemasini yeching:
sin(x+0,5)—-y=1 Xp— X;—3%;= 6
2x—sin(y—-0,5) =1 C = 2%, +2X, +6X; =9

3. Berilgan tengsizliklarni yeching:

5(02+y)—18=>=43+5y x+3)(x—-2)=(x+2)(x—3)
1. Berilgan tengsizliklar sistemasini yeching:

{ Vv5—=x>0

x2—2x—-3>0

Variant 7

1. Berilgan tenglamalarni yeching:

. X2 —X  X?—Xx+2 .
arctgx+e*+x=0 - =
g x> —x+1 x>—-x-2

2. Berilgan tenglamalar sistemasini yeching:

sin(x—1)=13-y X, =3X; =5
x—sin(y+1)=0,8 N X =1
4X, — X, = 2

3. Berilgan tengsizliklarni yeching:

2
x+DE-4)+4=>2x+2)x—3)—x <0
3x+6
4. Berilgan tengsizliklar sistemasini yeching:
5x =7 <4
x—5
3x X <0
x?—25 5-—x
Variant 8
1. Berilgan tenglamalarni yeching:
3x3arctgx-1=0 % =3-x-x’
1+x+X
2. Berilgan tenglamalar sistemasini yeching:
2y —cos(x+1) =0; —X, +2X, —X; = 4
X+siny =-0,4. 3, + X, —2%, =1

4%, — X, + X3 =-3
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3. Berilgan tengsizliklarni yeching:
4(y—1)<2+7y 3(x—2)—2x<4x+1

4. Berilgan tengsizliklar sistemasini yeching:
{ 2a—1=20
1-v2a-120

Variant 9

1. Berilgan tenglamalarni yeching:
x-3c0s21,04x=0 x> —4x* +Xx+6=0

2. Berilgan tenglamalar sistemasini yeching:
X, —2X, =5X; = 1
c-os(x+0,5)—y:2 JAX 4+ X, —2%, =3

siny—-2x=1
— X +3X, + 71X, = 2

3. Berilgan tengsizliklarni yeching:
4y —9 > 3(y — 2) 6x+1>2(x—1)—3x
4. Berilgan tengsizliklar sistemasini yeching:

{\/3—x>\/x—2
V3x—5>Vx—4

Variant 10

1. Berilgan tenglamalarni yeching:

e*+x2-2=0 X3 +9x% +23x+15=0

2. Berilgan tenglamalar sistemasini yeching:
2X, — X, + X3— X, = 5

sin(x+2)—y=15 oy 2% 43 5
Vx4 cos(y—2) =05 X, +2X, —2X; +3X, =—
3X, + X, — X3 +2X, =-1

3. Berilgan tengsizliklarni yeching:

%x(Zx—él) > (x —2)x (x=3)(3+x) > (x+2)?

4. Berilgan tengsizliklar sistemasini yeching:

V3x—1-vV5>0
1
‘V4—X<§

Variant 11

1. Berilgan tenglamalarni yeching:
xsinx-3cosx+1=0 (x—1°+(2x+3)* =27x*> +8
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2. Berilgan tenglamalar sistemasini yeching:

sin(y +1) —x=1,2 X+2y+32=5
2x— y— z=1
2y +C0Sx =2
X+3y+4z=6

3. Berilgan tengsizliklarni yeching:
x+Dx-8)>(x+2)(x—4) x—-DEx+2)>(x+1D(x-2)

4. Berilgan tengsizliklar sistemasini yeching:

{x+12§/x2+1

Vx=3>Vx—-1

Variant 12

1. Berilgan tenglamalarni yeching:
x3+3x-1=0 2x* —21x® +74x* —105x +50=0

2. Berilgan tenglamalar sistemasini yeching:

X+ X+ X+ X, + X, = 15
X, +2X, + 3X; + 4X, + 5X; = 35
X, +3X, + 6%, +10x, +15%x, = 70
X, +4x, +10x, +20x, +35%, =126
X, +5X, +15x, +35x, + 70x, = 210

cos(y—-1)+x=0,5
y—cosx=3

3. Berilgan tengsizliklarni yeching:
5(x+1)—x>2x+2 3(x+8)=24(7—x)

4. Berilgan tengsizliklar sistemasini yeching:
3x—2 1 2x—1 3x+2

2 42773 6
2x —5 3x—1<3—x 2x—1
3 2 5 4
Variant 13
1. Berilgan tenglamalarni yeching:
31-2sinx-4=0 x* +5x% +4x? —24x—24=0

2. Berilgan tenglamalar sistemasini yeching:
3%, —2X, =5X; + X, = 3

siny+2x=2 2X, —3X, + X3 +5x, =-3
cos(x-1)+y=0,7 X, +2X, — X3 —4x, =-1
X, — X, —4X; +9x, =22

3. Berilgan tengsizliklarni yeching:
0.5(x+3)—08<04(x+2)—0.3 Vidx —7 < x

256



4. Berilgan tengsizliklar sistemasini yeching:
{ S5x—-2=>22x+1
2x +3 <18 - 3x

Variant 14

1. Berilgan tenglamalarni yeching:
xHx3-2x+1=0 X® —4x* +4x% —x® +4x-4=0

2. Berilgan tenglamalar sistemasini yeching:

i 33X+ X, =0
sin(x+Yy)=1,2x-01; 1T %
2 2 1 —X +2X, =5
X =
Ty 2%, —4x, =1
3. Berilgan tengsizliklarni yeching:
VX+5+V5—x>4 5(x+1) +6(x+2)>9(x +3)

4. Berilgan tengsizliklar sistemasini yeching:

3x —2 S 1—-5x
e~
3x—-1<3-2x
Variant 15
1. Berilgan tenglamalarni yeching:
5SinX-xSinx=0 x° +4x* —6x% —24x* —27x—-108=0

2. Berilgan tenglamalar sistemasini yeching:
sin(ly+0,5)—x=1 X, —2X, + X, = 4
cos(x—2)+y=0 X, +3X, + X, =0

3. Berilgan tengsizliklarni yeching:

7x —3(2x +3) > 2(x — 18) x?—14x +45 >0
4. Berilgan tengsizliklar sistemasini yeching:
{Ix2 —4x| <5
|[x + 1] <3
Variant 16
1. Berilgan tenglamalarni yeching:
sin(x+p/2)-8cosx=0 (X+D(X* +2) + (x+2)(x* +1) =2

2. Berilgan tenglamalar sistemasini yeching:
2X, + X, +3X;—4X, = 3
{COS(V+0,5) +x=038 X, —2X, + X, —3X, =1
sinx—2y =16 3X, +4%, -5%, + X, = 4
2%, —4X, +2X, —6X, = 5
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3. Berilgan tengsizliklarni yeching:

x%+2x>6x—15 3x2-7x+2<0
4. Berilgan tengsizliklar sistemasini yeching:
{Ix2 +5x| <6
[x+1] <1

Variant 17

1. Berilgan tenglamalarni yeching:
arctg(e*+1)-sinx=0 2x* = x® +5x* —x+3=0

2. Berilgan tenglamalar sistemasini yeching:

X, —3X, +2X; + X, = 2
sin(y-1)+x=13 2% + X, +4X;+3x, = 1
y—sin(x+1)=0,8 X, +5%X, — X;+ X, =—4
3% — X, +6X;+5x,= 0
3. Berilgan tengsizliklarni yeching:
3x2-7x—-6<0 3x2-2x+5>0
4. Berilgan tengsizliklar sistemasini yeching:
5x—4>x-3
=2x+11>x+1
12 —3x >4 —5x
Variant 18
1. Berilgan tenglamalarni yeching:
2x-arctg(x-1)=0 2x* —4x® +13x* —6x+15=0

2. Berilgan tenglamalar sistemasini yeching:
X, +2X,+3%X;= 0

2x—cos(y+1)=0:
{ (y=+1) 2X, =3X, — X;=1

y+sinx=-0,4
3X, + X, +4x, =-1

3. Berilgan tengsizliklarni yeching:
5x2—-7x+2<0 x2—6x+18>0

4. Berilgan tengsizliklar sistemasini yeching:
3x <5—6x
{—3x +1<4x-1
7—2x>2x+9

Variant 19

1. Berilgan tenglamalarni yeching:

258



Jx-c050,387%=0 (x2 =5x+7) —(x=2)(x-3) =1

2. Berilgan tenglamalar sistemasini yeching:
X, — X, +3X; = 3
cos(y+0,5)—x=2
) 2X, +3X, —4X, =-1
sinx—2y=1
X +2X, = Xy = 2

3. Berilgan tengsizliklarni yeching:
x2—2x—-3<0 44+3x—x%2>0

4. Berilgan tengsizliklar sistemasini yeching:
{ 3x —2>2(x—2) + 5x
2x2+ (5+x)?2>3(x—-5)(x+5)

Variant 20

1. Berilgan tenglamalarni yeching:
e%-2(x-1)’=0 (x2 —2x-5) —2(x? = 2x—-3) —4=0

2. Berilgan tenglamalar sistemasini yeching:
2Xx-5y+3z+ t=5

{5in(y+2)_x:1’5 3X-7y+3z— t=-1
y+cos(x—2)=0,5 5X—9y+67+2t= 7
4x-6y+3z+t= 8

3. Berilgan tengsizliklarni yeching:
1

1
sin2x = — costSE

4. Berilgan tengsizliklar sistemasini yeching:

2<x—%)(x+3)>2x(x+3)

x+3 S 3x+4
3 2
Variant 21
1. Berilgan tenglamalarni yeching:
lg(x+1)-2*+3x=0 X(X—=D(x—2)(x—3) =15

2. Berilgan tenglamalar sistemasini yeching:

sin(x—y)—xy=-1; 2Xx— y+3z= 9
xz—y2:§ 3X-5y+ z=-4
4 4Xx-7y+ z=5
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3. Berilgan tengsizliklarni yeching:
tanx > 1 tan5x > 0

4. Berilgan tengsizliklar sistemasini yeching:
8x(2+x)(x—2) < (2x —3)(4x%? + 6x +9) — 5x

1. Berilgan tenglamalarni yeching:
x3-c0sx=0 Inx=x-2

2. Berilgan tenglamalar sistemasini yeching:
3X, +4X, + X;+2%X, +3=0
{tg(x—y)—xy:O 3X, +5X, +3X; +5%, +6=0
x> +2y* =1 6X, +8X, + X, +5X,+8=0
3X; +5X, +3X; +7X, +8=0

3. Berilgan tengsizliklarni yeching:

xG—8)(x—7)> 0 (x—l)(xz—%>20

4. Berilgan tengsizliklar sistemasini yeching:
1 1
<3x+§)(2—x) +5E+D>36 DG+ -1

1 1
2—(2x+3)*+(B+2x)(3-2x) < —25(9+x)+§

Variant 23

1. Berilgan tenglamalarni yeching:
x2-10xInx=0 X°> +2x* -1=0
2. Berilgan tenglamalar sistemasini yeching:
2%, +3X, +11x, +5x, = 2
sin(x+y)=11x-01; X + X, + 5X;+2X, = 1
{x2+y2:1 2%, + X, + 3%, +2x, =-3
3X, + X, + 3X; +4x, =7

3. Berilgan tengsizliklarni yeching:

(x—1)(x +3) < 0 (x+3)<x2—%)S0

4. Berilgan tengsizliklar sistemasini yeching:
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1
-<1
X
I3x—1
> 2

-2
k|3 —2x| <3
Variant 24
1. Berilgan tenglamalarni yeching:
x3-0.5x%-x+3=0 (x+1)(x2 —4Xx2 +x—2):0
2. Berilgan tenglamalar sistemasini yeching:
tg(xy+01) = x%; X, + X, —=2Xy =—7
3X, —3X, + Xy, =12
0,5x% +2y° =1 oo

SX, — X, —4X;=-5

3. Berilgan tengsizliklarni yeching:
x?2—=3x+2>0 x?—2x—3<0

4. Berilgan tengsizliklar sistemasini yeching:

5x—7 < 4
x—=5

Variant 25

1. Berilgan tenglamalarni yeching:
2Cosx-xSinx=0 x=—7)(x+3)+(x—-1)(x+5) =102

2. Berilgan tenglamalar sistemasini yeching:
sin(x +y) -1,4x =0; Xt Xpt Xy =2
X, +2X, +2%X; =1
x*+y*=1 oo
4x, +3X, +3X, =4

3. Berilgan tengsizliklarni yeching:
x?2—7x+12>0 —-x24+3x—-1=>0

4. Berilgan tengsizliklar sistemasini yeching:
3x—2 1 2x—1 3x+2

x T43773 6
2x —5 3x—1<3—x 2x—1
3 2 5 4

Variant 26

1. Berilgan tenglamalarni yeching:
arcsinx+0,5x-1=0 x(x —15) = 3(108 — 5x)
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2. Berilgan tenglamalar sistemasini yeching:

2X-3y+ z= 2
tg(xy+0,1) = x*; y
0.9 + 2y =1 X+5y—-4z=-5
’ 4+ y-3z=-4

3. Berilgan tengsizliklarni yeching:
34+4x+8x2<0 x—x2—-12=0

4. Berilgan tengsizliklar sistemasini yeching:

{\/c2+9c+20S\/c—1
c—1<+c?-13

Variant 27

1. Berilgan tenglamalarni yeching:
2x%+arcsinx+1=0 (x+Dx?—x—-1)—x%(x+4)=0

2. Berilgan tenglamalar sistemasini yeching:
2X;+ X,— X3= 5
{tg(xy+ - 3% — X, +2X;=-b
0,8x*+2y* =1
y X+ X,— %X;=10

3. Berilgan tengsizliklarni yeching:
2x2—x—1<0 3x24+x—4>0

4. Berilgan tengsizliklar sistemasini yeching:

{ Vab—7 < b
Vb+5++V5—-b>4

Variant 28
1. Berilgan tenglamalarni yeching
e*+x%-2=0 Cx+1D(x—-3)—(1—-x)(x—5)=29—11x
2. Berilgan tenglamalar sistemasini yeching:
{sin(x+ y) =15x-0.1; 3X+2y+ 1=5
X+ y—2=0
2 2
X“+y =1
y 4X— y+52=3
3. Berilgan tengsizliklarni yeching:
(x+15(x—-2)x>0 1.5(x—4)+25x<x+6

4. Berilgan tengsizliklar sistemasini yeching:
{ V3a+2-3>1
Jaa? —4a+1+5>1
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Variant 29

1. Berilgan tenglamalarni yeching:
2%-2x2-1=0 x(2x+5)=0

2. Berilgan tenglamalar sistemasini yeching:
2X+ y+4z+8t=-1

tg(xy+0,2) = x*; X+3y—6z+2t= 3
0,6x°+2y* =1 3Xx-2y+2z-2t= 8
2X+ y-—-2z = 4

3. Berilgan tengsizliklarni yeching:
(3x + 1)* > 625 2x-3)" =1

4. Berilgan tengsizliklar sistemasini yeching:

{ V3a+2-3>1
JV4a? —4a+1+5>1

Variant 30
1. Berilgan tenglamalarni yeching:
Cos(2x+1)-3Sinx=0 x+4)2x—-1)=0
2. Berilgan tenglamalar sistemasini yeching:
_ =X+ X+ Xg— X, =— 2
sin(x+Yy)—-12x=01 X, 42X, —2X; — X, =— 5
X2 +y?=1 2%, — X, —=3%X, +2%x, =— 1

X, +2X, +3X, —6X, =-10
3. Berilgan tengsizliklarni yeching:

Vx%2—8x>3 Vx2—-3x—-10<8—x

4. Berilgan tengsizliklar sistemasini yeching:
{SC(Z +¢)(c—2) < (2c —3)(4c2 + 6¢+9) — 5¢

e+ )e-3)-6- 1)) -

Amaliyot ishi Ne8.Mathcad paketida va elektron jadvallarda limitlar, differensial
tenglamalar, integrallar turli xil usullar bilan hisoblash.

1 41
1. dx — In(sec(x) + tan(x 2. dx — In(v2 +1) =0.881
I cos(X) = Infsec(x) () J; cos(x) (V24D
2 o 1

3, j \/1+xdx—>§-(x+1) 2 4. [Vi+xdx=1219
0
-1

5. | L, 6. J.;gdx:o.OQY

(11+5x)* ~10-(11+5X) J (11+5x)
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13 1

&)
d —-(3- 8. dx =-3.706
.[5/(3_ X_) ( X) '[5'_(3_)()4 X
(y-1) 2 L3 (y-1)

| dv > v+ 2. _ dy = 7.667
9 j vt y — y+3 y 10 \/§+1 y =
11. J'(eX —1)-exdx—>—exp(x)+%-exp(x)2 12. j(ex—l)-exdx:1.476
13, [ = dx—>-3-In2-X) 14, jidx 2,079

" 2-x 2—X

0
1

dx—> In(x* +1) 16. j —dx=0.347
o X°+1

15j

e3

5 '[x Jl+|n(x)

dx —2-(1+ In(x))@

1
1 '[X-Q/1+In(x)

Aniq integrallar

21 t V1-X
1, j ~dx =0.288 z.j dx =0.533
1 X+ X 5 X
2
NG / 2 2 2
3 | 1X+2X dx = 0.695 4[ X1 4x=0.685
1 1
1 In(2)
5. j x2-\1— x2dx = 0.196 6. j J1—e¥dx = —0.451
0 0

1 2
1
7..([,/(1—x2)3dx=0.589 8. j ————dx=0.038
3

£ X AXx -1
1

9. =dx=0.072

o (x*+3)2
Anigmas integrallar va ularning turli xil oraliqdagi son giymatlari.

10x® +3 s 1 510x° +3 .
L [ dks 20 - 2, j dx =1.549x10

X
2
X_dea‘—l+i2 4. [*5 5 dx=-0.25
X X X

5. '[( +2X+ = jdxa%-x3+x2+ln(x) 6. (x +2X+ jdx 17.765
X—

H

!
|

7 (%2 ax o3 carn X 8. dx = 3.807
j3 - x—>4( +X) (Xz)@ " X=
2 2 2 2
9. I(X +1) dx—>1-x2+2-ln(x)—i2 10. j‘(x;sl)dx=6.642
2 (2-x ) T X

11. _|.(\/;+€’/§)dx—>§-x@+%x(3j 12. j'(\/;+§/§)dx=10.09

2
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B

3
_1)
dx=0.091
X

RN
B
—w

13. I@dx —>§x[gj —3x+ 6-x6j —In(x)

1
“x 4
15. jex{l—ezldx—wxp(xhi 16. J'ex(l de 51.13
X X .
x* 1 :oxt
17.j ~dx —> = x> —x+atan(x) 18. I dx =39.814
1+x 3 21+ X
3
19. I«/y+ dy—> y+1() 20. I«/y+1dy 5.333
-1
6
21. I\/XXde—>2~(x—1)(;)+§~(x—1)[3] 22 !\/%dx:ll.QZG
2 1 r 1 :
23. dx — asin ﬁ-(x——ﬂ 24, | -——=0dx=-0.647i
J'\/1+x X2 [ 2 1[\/1+x—x2
1 o1 .
25. dx—>asm( «/E-xj 26. dx =2.356-0.881i
'[\/2 X2 L\/Z—xz
1 T
27. jasin(x)dx—>x-asin(x)+(l— xz)@ 28. J'asin(x)dx=3.935—2.713i
0

4
30. | X=2 4~ 0.226

NS

29. jx;folx—>2-(x+2)-L1
X (X3)(2j
Anigmas integrallar
1. J'x X+ dx—> -X- (X +4)U X~ (X +4)U 2~asinh(%~xj
Z.I cosz_x
cos(X) -sin(x)

3. Imdx_)

sin(x) -sin(x) sin(x)

4] de 12 {1+ x[lj}@—&{u x@}@

X — In(tan(x)) - cos 2x

-C0S(X) + cos(x)

dx —» —tan

5 I; _ 1
Ui -1 (xz—l)@

1 -1 1
6. IZXZ_6dx—>g-\/§-atanh(§-x-\/§j

2 1 3 1 3
7. Ix -In(x)dx—>§-x -In(x)—§-x
8. J' 3 (J \/5_2

Tox
9. J.\/ﬁdta1 asm(g - J_j
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10. I 2X dx—>1 \/_atan( J_j
2X+3 2 \/— 1 \/—
11.I 7 dx—>|n(x —5)—; 5-.atanh E'X' 5

12I sm(x) dx - — 1+2-cos(x))@

JL+2c0s(x)
13. J-\/mdx—>3 (x +a)@
J.¢1+In(x 3 1+In(x))()

15. J'\/ey_dy—>—2~atanh{(exp(y)+1)@}
2 1
16. j dx—> —2-|n(x)—m

2

17. j( de J.X\/_dx—>3-@+@

2
2«/;+1
18. j( : ) dx >4+ In() ——— =
X X(Ej X
1 1 1 -1 1
19. || =+=+= x> ———-=+In(x
j(xSerzJr j _)(sz) X )

i (fj—cosifj dx—>—2-cos(1-xj—2-sin(1-xj
2 2 2 2
21. jex(lJr eiz de—>exp(x)+ 12

S X COS“X

22. jax 1+a’5 dx—>i4. 8 el
X x* In(a) 4

Karrali integrallarni hisoblash.

-In(x)

ax 2 {Ej 34
1. Ijldydx—>§-a2 2. ”3xdxdy—>54:54
00

e " Mdxdy - 4=4

02
E %dydx—>9=9 4. z
2 ©
] 6. ]
1

e*dxdy — exp(Iny) -1 > dxdy — o0 =1x10%"

e

dxdy — 2- 7 = 6.283 8. [ [3dxdy —>3-x-y

(1+x +y )(j

9. ”xdxdy—>§-x2-y 10.I 7:2
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Uch karrali aniq va anigmas integrallar.

1. .Tﬁxyzdzdydx—>l-a3-xyz 2. ﬁildxdydz—>6:6
000 6 000
2. .:[Ex'fx3-y3-zdzdydx—>6—14-a8-xy2 4, i ;_lﬁledzdydxa— a-r

e-le—x-1x+y+e

[ ] intz X)) dzdydx — 2-exp(1) -5 =0.437
0 (x—e)-(x+y—e)

e

o o
Ot Se

bc
”(x+y+z)dzdydx—>l-a2-c-b+1-b2-c-a+l-c2-b-a
)] 2 2 2

Integral ostidagi ifodani soddalashtirib, integralni hisoblash

d , d
—X 1— X
1. Idx—dx—>2-x 2. Id dx =2
X 5 X
d? . T
3. J‘[Wsm(x)}dx—)cos(x) ![—sm(x)jdx_
d
. —(xd o —| [ %P =
5. - (xdx) > x 6 dxz[lxdxj—m 0
7. d—ZU(x+1)2dx}—>2-x+2 8. iU(x+1)2 dx}—>(x+1)2
dx? dx

Amaliyot ishi Ne9. Mathcadda simvolli xisoblash.

Variant 1
1. X,u,z o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:

[x- /sin3[x+%n x—zf—_xl +cos{tg{i/zl_+lﬂ

2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.
2m+sin®(8+ x°)

Y8+ x3

3. x=0, 25 Funksiya hosilasini berilgan giymatda hisoblang:
1 2
f(x)== x — + 7,

2X4 B 4 X3

4.Quy|dag| limitlarni toping:
. (n+)*+(n-2)*
|r!£l;l n* +10

In

d:

,m=4,a=-5b=5h=1.

5. Aniq integralni hisoblang va natijani solishtiring.
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f 1 dx — In(v2 +1) = 0881je( de 51.13
5 COS(X)

Anigmas integralni hisoblang va natijani solishtiring.

1 1 1 -1 1 1 -1 1
j(—3+?+;jdx—>(2——;+ln(x) J‘mdx—)g\/gatanh(§X\/§j

X xz)
7. Karali integralni hisoblang va natijani solishtiring.

0 0
=4 Z
J‘ J‘ e_(“ +?]Idx dy=3.142

— — 0

Variant 2

1. X,u,t o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:

3y*—log,|x
Zzy—ng_sin y
10t

2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.
y= alg‘(b+x)% +a

+1g75
a=30,01;b=20,5;x=1(25)150

3. x=0,2 Funksiya hosilasini berilgan qiymatda hisoblang:
t(x) =V x* + Inx
4.Quyidagi limitlarni toping:

I log,(+1)  (n>2,a>1)
no l0g, Nl

5. Aniq integralni hisoblang va natijani solishtiring.

4 1 1
j dx — In(v2 +1) =0.881 j I+ xdx =1.219
5 COs(X) °

6. Anigmas integralni hisoblang va natijani solishtiring.

(xz—l)2 1, 1 — X —> LjLi
j - dx—>E.x —2.In(x)—(2—xz) j(\/_]d -[x\/_d 3( )@ X@

7. Karali integralni hisoblang va natijani solishtiring.

ﬁjy‘xyz dzdydx—>— a®-xyz
000

Variant 3
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1. X,t o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:

lgt? — x*
cos%—lO,S
X

2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.
3
R +£ax2 +bjé

cos42’
a=0,02;6=35x=20(-2)10
3. x=0,5. Funksiya hosilasini berilgan giymatda hisoblang:
g (%)= e* —sinx
cosX+/X
4.Quyidagi limitlarni toping:
lim Jn(In(n+2vn +1) —Inn)

n—oo

5. Aniqg integralni hisoblang va natijani solishtiring.

1 1
j = _dx=0.097 dx = —3.706

13 1
4 (11+5x)° ! 5/(3— x)*

6. Anigmas integralni hisoblang va natijani solishtiring.

j(2&+1)2 8 1 J_(l 1 1

-1 1
dx —=4-In(x) - —+—+= x> ——=+In(x
X2 —4-In(x) x@ x3+x2+xJ _)(sz) X )

7. Karali integralni hisoblang va natijani solishtiring.

O e
O ey N

3
Ildxdydz —>6=6
0

Variant 4
1. X,u, o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:
[x|y3 +555 t
= Iog3‘X3 e 9,y
2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.
t? -1

I=./(e* +Inja)* +1+ ——F—

‘/( 2 sin40°*b
b=5a=44
t=10(-0,1)9
3. x=0,8. Funksiya hosilasini berilgan giymatda hisoblang:

Vx+1.2
V¥ +1.2x+2.4
4.Quyidagi limitlarni toping:
lim (n+k+n!

noe (N+K)=n!
5. Aniq integralni hisoblang va natijani solishtiring
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1
[ -1)-e*dx=1.476 2iolx=2.079
—X

0

6. Anigmas integralni hisoblang va natijani solishtiring.

[ X X 1 . (1 < e 1
I[S'nEEJ_COS(EDdX_)_Z'COS[E'XJ_Z'S'H(E'XJ Ie (l+ Coszxjdxeexp(X)vL COSZX-In(x)

7. Karali integralni hisoblang va natijani solishtiring.

Xy

X 1
x3.y3.z dzdydx — —-a®- xy?
M y ydx > = -alxy

O ey

Variant 5

1. X o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:

-

2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.

4

Arcsin(o’A’_zx j+ 0,6
X

) 2Xx—a
7 =sin/ + ‘bzx—az‘
a+b

b=37%La=710

x=-01(-11)-10

3. x=0,3. Funksiya hosilasini berilgan giymatda hisoblang:
sin’ x

V2x?+1

4.Quyidagi limitlarni toping:

l 3n®+2

M1

5. Aniqg integralni hisoblang va natijani solishtiring

j X _dx=0.347 ej;dxﬂ
0 1

x* +1 X- 1+ In(x)

6. Anigmas integralni hisoblang va natijani solishtiring.

ja*(1+a_:de—>i4.( & 4-% j 1 dx — In(sec(x) + tan(x))

X X @' X 4 cos(x)

7. Karali integralni hisoblang va natijani solishtiring

11 a 1
E[J_([ldzdydxa;a-n

Variant 6
1. X,u o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:
2 2
X
Vo x* +y?

D= Iog2 +

40,7
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2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.

’ 2 fl— COSE
X

a+n?

p = Inx| + In[x* +sin35°| +

a=-01Ln=22
x =10(5)50
3. x=0,6. Funksiya hosilasini berilgan giymatda hisoblang:
3x+0.5
sinx
4.Quyidagi limitlarni toping:
. 2n*+3
Inlm n®+n-1

5. Aniq integralni hisoblang va natijani solishtiring.

3

5
[ X ;dx=39814  [|/y+ldy=5333
<1+ x °

6. Anigmas integralni hisoblang va natijani solishtiring.

J\/1+ xdx —>§-(x+1)® J‘ 1 -1

%
(11+5x)°  10-(11+5x)?

7. Karali integralni hisoblang va natijani solishtiring

e-le—-x-1x+y+e v
J’ In(z—x-y) dzdydx — 2-exp(l) —-5=0.437
(x—€)-(x+y—e)

0 0 e

Variant 7

1. x1,x2 o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:

X, —10,8

X, +12

2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.

2
ax- +bx a0 . X
s=—— " 4% gresins
a

1/‘1+ axz‘

a=1012;b=30
x =10(-2)0
3. x=0,7. Funksiya hosilasini berilgan giymatda hisoblang:

VX+1In(x+1)
4.Quyidagi limitlarni toping:
. (n+1?®

lim

now 5N% 41

E = x, —arccos

5. Aniq integralni hisoblang va natijani solishtiring.
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\J1-x?

XG

dx=0.533

2

21
j dx = 0.288
1 X+ X

[t

6. Anigmas integralni hisoblang va natijani solishtiring.

g

1 5 8 (y-1
dx > —-(3-x)"° —=—dy > -y+—-
I«5/(3—x) 4 (3-x) J‘Jy+1 y y 3 y
7. Karali integralni hisoblang va natijani solishtiring

|

(x+y+z)dzdydx—>%-a2-c-b+%-b2-c-a+%-c2-b-a

O ey
O Ly O

Variant 8

1. X,u o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:
2 3

A= 3;’4;})(3+arctg31/‘y3 - xz‘

2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.
12 12

isroicr
p=-"+-"-cos2wt
2 2
I, =144;r =30;w =45
t =0(0,5)3
3. x=8. Funksiya hosilasini berilgan giymatda hisoblang:
Inx
X~/1+1Inx
4.Quyidagi limitlarni toping:
lim dn’n

noe 44N

5. Aniq integralni hisoblang va natijani solishtiring.

——dx =0.695 X_l dx =0.685

1

6. Anigmas integralni hisoblang va natijani solishtiring.

j (X —1)-e*dx — —exp(X) +1-exp(x)2 j 3 dx-3. In(2-x)
2 2—X

7. Karali integralni hisoblang va natijani solishtiring

|

2%

!

ydx ->9=9

><£<

Variant 9

1. X,u o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:

F =509 Ig‘\/m _x?

2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.
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y = 2sin® x—a® cos2x + be™

a=315;b =500;

X = 2,7(-0,25)0,2

3. x=9. Funksiya hosilasini berilgan giymatda hisoblang:

tgx—ctgx—2x—tg%+

c'[gz+z
6 3

4.Quyidagi limitlarni toping:
l van* +n? +1
HID;] 2n+n?-1

5. Aniq integralni hisoblang va natijani solishtiring.

In(2)

x% -\J1—x%dx = 0.196 j J1-e?dx =-0.451
0

O ey

6. Anigmas integralni hisoblang va natijani solishtiring.

[— dx—>%-|n(x2+1) dx—>2-(1+|n(x))(5j

1
X2 +1 J.x-«/1+ln(x)

7. Karali integralni hisoblang va natijani solishtiring

T T e M Mdxdy >4 =4

—00 —00

Variant 10
1. X,u o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:
X—y
Arct
_ J 3y
y? —1,02

2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.

tg60° ‘1 + M‘

X+C
7= +lg——
. T n
arcsin——
X
a=50016;c =25n=30
x =100(-5)80

3. x=0,1. Funksiya hosilasini berilgan giymatda hisoblang:
In?x

X
4.Quyidagi limitlarni toping:

. n!
lim &y

5. Aniq integralni hisoblang va natijani solishtiring.
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1 dx =0.038
x° /x> -1

/(1— G )3dx =0.589

6. Anigmas integralni hisoblang va natijani solishtiring.

S

O ey

8 — —
Ile +3dx—>2-x5—i jxxszdx—>—l+i

x* X3 X X

7. Karali integralni hisoblang va natijani solishtiring

=1

y
X

2
I j e*dxdy — exp(Iny)-1
10
Variant 11

1. X,u o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:

3 3

“X ) 132
1g?]

2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.

y_eco557° i-i— a_X2
7 4+sinx|
a=2517
x =3(-0,1)2
3. x=0,11. Funksiya hosilasini berilgan giymatda hisoblang:
2+/e* —1—2arctgve* -1
4.Quyidagi limitlarni toping:
limvYn(/n+2-,n-3)

n—ow

5. Aniq integralni hisoblang va natijani solishtiring.

i——ii—?dx=oo72 iloi'*3

0 (x? +3)2 -

dx =1.549x10*

6. Anigmas integralni hisoblang va natijani solishtiring.

I[xz+2x+ljdx—>1-x3+x2+ln(x) J‘X—_ldx—>§-(—4+x)-L
X 3 I 4

;)

7. Karali integralni hisoblang va natijani solishtiring

I j > dxdy — oo =1x10%’
1+ X2 +y?

Variant 12

1. X,u o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:

_X2x
y In13

2115
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2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.

3 % a+b
s (ln|ax| c)3 + 3\/cx_2
a=10,49,c=0,01;6=100
x=10(7)80
3. x=1,2. Funksiya hosilasini berilgan giymatda hisoblang:
xe” sinx
4.Quyidagi limitlarni toping:
. (2n+D)H(2n+2)!

lim

now (2N +3)(2n + 2)!

5. Aniq integralni hisoblang va natijani solishtiring.

2 3
[*52dx=—025 j(xz + 2x+1jdx ~17.765
1 X 1 X
6. Anigmas integralni hisoblang va natijani solishtiring.
(x2 +1)2

1
dx > =-x*+2-In(x) —
| = > (x)

3 4
ﬁ I(x/;+§/;)dx—>§-x(2j+%x(3j
7. Karali integralni hisoblang va natijani solishtiring

T T %dxdy —2-71=6.283
(14X 4y )(Zj

Variant 13

1. X,u o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:

J =Mx2 —y?| - x+212

2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.
t-1

X=———+Igt* —b?
at® + bt g‘ ‘
a=02b=2
t =-10(3)10

3. x=1,3. Funksiya hosilasini berilgan giymatda hisoblang:
Xe*(sinx —cosx) +e*cosx —1
2
4.Quyidagi limitlarni toping:
lim Jn® +8(/n* +2 —/n® -1)

n—owo

5. Aniq integralni hisoblang va natijani solishtiring.
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3

6 X—1 3 (X2 +1)2
j dx = 3.807 j dx = 6.642
3 1

6. Anigmas integralni hisoblang va natijani solishtiring.
Jx-1) 3 1 .
J’udx —>Z-x(2] —3x+6-x[Zj —In(x) jex (1— € > de —>exp(x)+1
X 3 X X

7. Karali integralni hisoblang va natijani solishtiring
”3dxdy —3-x-y
Variant 14

1. X,u o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:

V2X 44y

y
2
2. [a,b] oraligda h gadam bilan funksiya qiymatlari jadvalini hosil giling.

K p—
1,3x*Ig

_ | lalx)? + X
y = (a+ In|x + 1g|x]) +b+x

a=40,22;b=15
x =10(10,5)115
3. x=14. Funksiya hosilasini berilgan giymatda hisoblang:
x(e*+e™) e —-e™”
2 2
4.Quyidagi limitlarni toping:

li n Sinnk 2n’
nlm n?+1 " 1-9n?

5. Aniq integralni hisoblang va natijani solishtiring.

3

(\/§+€/§) dx =10.09 jﬂ dx = 0.091

X
1
6. Anigmas integralni hisoblang va natijani solishtiring.

N Sy U1

J‘ X dx—>l-x3—x+atan(x) I«/y+1dy—>z-(y+1)(§)
1+x° 3 3

7. Karali integralni hisoblang va natijani solishtiring

”xdxdy—>%-x2-y

Variant 15
1. X,u o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:

L= IogS‘xz - y*|-115
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2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.

_(1 —ax’ I N vb*sin52°

1+a® Jacoss52’

a=7023;b=10,15

x=15,5(0,2)17,5
3. x=15,3. Funksiya hosilasini berilgan giymatda hisoblang:
In(x++x*+9)—1In3
4.Quyidagi limitlarni toping:

. 4n-1

lim

n-o5n+1

5. Aniq integralni hisoblang va natijani solishtiring.

4 —X 5 4
[e|1-55 x=5113 [ 2
4 X % 1+x

6. Anigmas integralni hisoblang va natijani solishtiring.

dx =39.814

dX—>2'(X-1)@+§-(x-1)(§] dx—>asm{2 \/E(X_lﬂ

2

= e

7. Karali integralni hisoblang va natijani solishtiring

”7)( ydxdy—>—4 x> -In(y)

Variant 16

1. X,u o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:

sin? 39° - x°
T y2-3162
2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.
sin” — ax?
S = %}bz —tg470 +1X—2
+a
a=-1224,b="1,77

x =5,5(-0,1)4
3. x=0,5. Funksiya hosilasini berilgan giymatda hisoblang:

x arctgx X + larctgx
2 2 2

4.Quyidagi limitlarni toping:
lim Y n’+n

nN—oo n
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5. Aniq integralni hisoblang va natijani solishtiring.

3 6

X
Jy+1dy =5.333 ——dx=11.926
iy !\/x—1X

6. Anigmas integralni hisoblang va natijani solishtiring

J.\/ﬁ dx — asm(1 2. X) [asin(x)dx — x-asin(x) +(1- xz)@

Karali integralni hisoblang va natijani solishtiring

7 K
j.JX'Jy'xyz dzdydx—>1 a®-xyz
000

Variant 17

1. Xx,u o‘zgaruvchilarga qiymat berib ifodaning giymatini toping:
—_ —_ 3 —_
N =173 |og3/2\x y|
2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.

!eaz +cf3
m= a0 v a lgx —b|In|x — b
b =3,24;c =30;a=2,25
x =100(~2)80

3. x=1. Funksiya hosilasini berilgan giymatda hisoblang:

xarcsin X —x+ arctg\/;

1+X

4.Quyidagi
limitlarni toping:

l 3n°—4
Im n®+6

5. Aniqg integralni hisoblang va natijani solishtiring.

dx = —0.647i ———dx =2.356-0.881i

9
1
!—,‘\/1+x—x2 '[\/2 X’
6. Anigmas integralni hisoblang va natijani solishtiring.

X_

_[ =0 > 2-(X+2): —5 Ix N dx—>Z X-(x° +4)( j—— X-(x? +4)(j 2-asinh(%-xj
(x )
7. Karali integralni hisoblang va natijani solishtiring
123
”J'ldxdydz —>6=06
000
Variant 18

1. x,u o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:
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y+x2

x—20
2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.

1-a’ 61+t°
| = +arcsin
1+c? 4t°
a=10,26;c=7
t =51(0.15)6,6
3. x=18. Funksiya hosilasini berilgan giymatda hisoblang: 1 j,X+075+1/(x+075)°-0,0625

P=sinz/18+—2—

V2 0,75+05
4.Quyidagi limitlarni toping:
l n?+n+1
RLLPEYS
5. Aniq integralni hisoblang va natijani solishtiring.
[asin(x)dx =3.935-2.713 j —dx 0.226
0
6. Anigmas integralni hisoblang va natljanl solishtiring.
1—(sin(x))’ -
(sin() 1 -€c0S(Xx) +cos(x)

.[ COS 2X
cos(x) -sin(x) sin(x) -sin(x) sin(x)
7. Karali integralni hisoblang va natijani solishtiring

dx — In(tan(x)) - cos 2x J'
Xy

il 1
E|;£J;x:~z.y3.z dZdde_>a~a8-xy2

Variant 19

1. X o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:

2
=Igly® —sinx +
i 31,94
2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.
P 1+cos73°
1 -
n= P +1g(x*) + .

r=12,5k=35,a=0,27

x=100(-5,5)45

3. x=0,56. Funksiya hosilasini berilgan giymatda hisoblang:
xarctgx

NED'E
4.Quyidagi limitlarni toping:

. (n+)*+(n-2)
IHIDJ n*+10

5. Aniq integralni hisoblang va natijani solishtiring.
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5 2 d
J'\/x—ldx I X
1

" X* —4x+5
6. Anigmas integralni hisoblang va natijani solishtiring.

LI RN ST S e

7. Karali integralni hisoblang va natijani solishtiring

¢E;E a 1
_[ E[ldzdydx - E-a-n

—\1-x?

O ey

Variant 20

1. X,u o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:

5 —3lx- x| + 22
y

2. [a,b] oraliqda h qadam bilan funksiya giymatlari jadvalini hosil giling.
y? +10 ax® +y

t =arctg

y? — 20 x> —y
a=10,28,y =37
x =10(-0,5)5

3. x=0,45. Funksiya hosilasini berilgan giymatda hisoblang:

V1+ x*arctgx —In(x + 1+ x*)
4.Quyidagi limitlarni toping:
lim Y4n* +2n-1

oo 2n+2
5. Aniq integralni hisoblang va natijani solishtiring.

j‘» X4y j3\/1+lnx

SVX+5 T X

dx

6. Anigmas integralni hisoblang va natijani solishtiring.

1 _1 1 2 1 3 1 3
I2x2—6dx_)E"/§'atanh(§’X'\/§j Ix -In(x)dx—>§-x -In(x)—§-x

7. Karali integralni hisoblang va natijani solishtiring

—1X+y+e

J. J- J- In(z—x-y) dzdydx — 2-exp(l) —-5=0.437
s o s (x—e)-(x+y-e)

Variant 21

1. X,u o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:
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— o__ 23
T =1913 IogB/Z‘y X ‘+12,1
2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.
z= Ig‘t7‘ + 1/‘1+ azt‘ +bsin?® 41°
a=329%b=35
t =25(1)35
3. x=21. Funksiya hosilasini berilgan giymatda hisoblang:
e¥ +1
e +1
4.Quyidagi limitlarni toping:
l v2n? +1
nlm Un*+3n-1

5. Aniqg integralni hisoblang va natijani solishtiring.
j xdx j dx
5 v1—x? o V4 — X2
Anigmas integralni hisoblang va natijani solishtiring.

I\/_ 3 [EJE/S_2 | T - dt— . asm(g t- J_j

7. Karali mtegralni hisoblang va natijani solishtiring

O ey
O e T

I(x+y+z)dzdydx—>1-a2-c-b+l-b2-c-a+1-c2-b-a
) 2 2 2

Variant 22

1. X,u o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:

U =arctg ‘x—‘}/xz +y3-12,21

2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.
t? —a’
p=———+sin +a

3. x=22. Funksiya hosilasini berilgan giymatda hisoblang:
e2x

2

c
a=030c=7
t =-15(0,5)3

—e*+x+05

4.Quyidagi limitlarni toping:
(n+1)n!

lim =52y

5. Aniq integralni hisoblang va natijani solishtiring.
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zl4

jsin4xdx j'xz In xdx
0 1

6. Anigmas integralni hisoblang va natijani solishtiring. I%dx - % \/3-atan (% X2 \/§j
+

I2§+3dx—> In(xz—5)—§-\/§-atanh(£x~\/§j

X -5 5 5

7. Karali integralni hisoblang va natijani solishtiring
2X

j:'xf%dydx—>9:9

Variant 23

1. X,u o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:

X

V= co{log ‘—
5

y

2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.

]—22,23

ax?+bx g . X
s=——— " +¢ arcsin—
1/‘1+ axz‘ a
a=1012;b=30
X =10(-2)0

3. x=23. Funksiya hosilasini berilgan qiymatda hisoblang:
X 1.

———sin2x

2 4

4.Quyidagi limitlarni toping:

—+1
||m(nCos 5 +)

nN—w0

5. Aniq integralni hisoblang va natijani solishtiring.

V4
Iex sin xdx J'arcsin xdx

6. Anigmas integralni hisoblang va natijani solishtiring.

sin(x)
I '—1+2cos(x ~(1+2- cos(x))(] J' ——

7. Karali integralni hisoblang va natijani solishtiring

dx > = 3 (x2 + a)(gj

T 'T e "Mdxdy —» 4=4

—00 —00

Variant 24

1. X,u o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:
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_ Ig‘yS‘ 3X2 ;42,43

2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.

tg47° arccos”
| = X

a—-c¢

X
a=5013.c=513

x =10(-0,4)6

3. x=0,37Funksiya hosilasini berilgan giymatda hisoblang:

1+

2arcsin§—lsin(4arcsin§)
2 2 2

4.Quyidagi limitlarni toping:
. (n+kpen
lim o

5. Aniq integralni hisoblang va natijani solishtiring.

1 72
Iln(x +1)dx J'sin xcos’ xdx

6. Anigmas integralni hisoblang va natijani solishtiring.

Im 1+In(X))[ j J'\/eylﬁ

7. Karali mtegralnl hisoblang va natijani solishtiring

!

{(exp(y) +1)@}

=1

y
X

e*dxdy — exp(Iny)-1

O ey

Variant 25

1. X,u o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:

2 2 2
Y :arctgy -x X
2x+y 5257
2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.

i2r iZr
p=-"—+-T_cos2wt
2 2
I, =1,44;r =30;w =45
t =0(0,5)3
3. x=34 Funksiya hosilasini berilgan giymatda hisoblang:

3
X—(9In2x—6lnx+2)—£
27 27

4.Quyidagi limitlarni toping:
. 2n*+3
lim

e N¥4+n—-1
5. Aniq integralni hisoblang va natijani solishtiring.
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1 dX 4
lm ;[1+\/2x+1

6. Anigmas integralni hisoblang va natijani solishtiring.

10x% +3 s 1 X—2 -1 1
J. X4 dx > 2-Xx —F I X3 dX—)?'F?

7. Karali integralni hisoblang va natijani solishtiring

'[I ————dxdy — o0 =1x10*"
1+ X% +y?

Variant 26

1. X,u o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:
_y3
72, 67 _ arctg X—y
10+vy
2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.

tg60° \1+ i/m\

Z_

B 1gXC
‘= 25z 9 n
arcsin——
X
a=50016;c =25n=30
x =100(-5)80
3. x=0,35. Funksiya hosilasini berilgan giymatda hisoblang:
e* cos® x
4.Quyidagi limitlarni toping:
lim dnn
e 4+n

Aniq integralni hisoblang va natijani solishtiring.

2 1
X“dx _[\/1+ x2dx
0

4-x?

O ey

6. Anigmas integralni hisoblang va natijani solishtiring.
1 1 x-1 3 X
x2+2x+—jdx—>—-x3+x2+ln(x) ——dX > = (4 X)——
J( X 3 .[ 3/y2 4 (xz )@

7. Karali integralni hisoblang va natijani solishtiring

3 dxdy »> 2-7=6.283

Variant 27
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1. X,u o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:
3 2
_ Iogs‘y ‘— Iogz‘x ‘
1 logx+12,73

2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.
_aY’
tarcsin—
p= 3—b —4sin*ta

y*+b

y =15b=20;a=-018
t =15,-4;4212,4;,-3,48,-0,77;,-6;9
3. x=0,27. Funksiya hosilasini berilgan giymatda hisoblang:

3
X 9In? x—6lnx+2)— 2>
27 27

4.Quyidagi limitlarni toping:
. (2n+DH(2n+2)!

lim

o (2N +3)H-(2n+ 2)!

5. Aniq integralni hisoblang va natijani solishtiring.

2 odx ¢ dx
'!.x+x2 ~1[2x—1

6. Anigmas integralni hisoblang va natijani solishtiring.

| dx — In(sec(x) + tan(x)) [+ xdx— 2.(x +1)[Zj
cos(x) 3

7. Karali integralni hisoblang va natijani solishtiring

”3dxdy—>3-x-y

Variant 28

1. x,u o‘zgaruvchilarga qiymat berib ifodaning giymatini toping:

Z3 = arcsini2 + 2,8*In‘x4‘
y

2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.
t* -1
sin40° *p

I=J(e" +Inja))* +1+

b=5a=4,4

t =10(-0,1)9

3. x=23. Funksiya hosilasini berilgan giymatda hisoblang:
x* -1

(x> +DVx* +1

4.Quyidagi limitlarni toping:
. 1 s 3N
lim G, o =50
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5. Aniq integralni hisoblang va natijani solishtiring.

¢ dx F i
Im jxarcsm xdx
1

6. Anigmas integralni hisoblang va natijani solishtiring.

R SIE A
J‘(1Z|.+5x)3 _)10'(11+5X)2 IﬁdXAT.(g_X)

7. Karali integralni hisoblang va natijani solishtiring
”xdxdy—>%-x2-y
Variant 29

1. X,u o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:
cosx® | X° -y
Z4 = 2,93' + T
2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.

2
X
arcsin—

b=+ - St

y=3La=2,06t=18

x=30(-10)-30
3. x=0,59. Funksiya hosilasini berilgan giymatda hisoblang:
e“(L+sinx)

1+ cosx

4.Quyidagi limitlarni toping:

. An+n

lim

nN—oo n

5. Aniq integralni hisoblang va natijani solishtiring.

3
dx
NG 4

2

6. Anigmas integralni hisoblang va natijani solishtiring.

j (" -1)-e*dx — —exp(x)+1-exp(x)2 j 3 dxo-3. In(2 - X)
2 2—X
7. Karali integralni hisoblang va natijani solishtiring
”—dxdy—>— x?-In(y)

Variant 30
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1. X,u o‘zgaruvchilarga qiymat berib ifodaning qiymatini toping:
x* +3,02
In‘y2 - xs‘
2. [a,b] oraligda h gadam bilan funksiya giymatlari jadvalini hosil giling.
y= alg‘(b+x)% +a

22=

+1g75

a=30,01;b=20,5;x =1(25)150

3. x=24. Funksiya hosilasini berilgan giymatda hisoblang:

X
e’tg —
g2

4.Quyidagi limitlarni toping:
3n°-4

Inm n®+6

5. Aniq integralni hisoblang va natijani solishtiring.
11

N 4
e e
11 €08’ 2x 1(1+\/—)
8
6. Anlqmas mtegralnl hisoblang va natijani solishtiring.
j . dx—> In(x? +1)
X~ +1

7. Karali mtegralm hisoblang va natijani solishtiring

T T e " Mdxdy — 4=14

—00 —00

Amaliyot ishi Ne10. Mathcad paketida va elektron jadvallarda bir va ikki o‘lchamli
funksiyalarning grafigini qurish.

Variant 1
1.Quyidagi funkstiyalar grafiklarini chizing.

5 y=x"+2x+1

6 y =sin’x

7 f(x) = x> -1 kuk

8. g(x) =sinxkizil

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
3 y=-2x+0,5va y=-x"—3x—1

4 y:—x2+§—1va y=sin’ x

3

. Bo‘laklab berilgan funkstiyaning grafigini chizing.
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x2-1 x<-2

f(x)= i, -2<x<3
X+2

Jx, x>3
4.Berilgan sirtni yasang.
2

F(xy) =

X'y
X+Yy
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 .2

XT+%+22:1 xe[-22] ye[-33]

Z2=7-2x-Yy

Variant 2
1.Quyidagi funkstiyalar grafiklarini chizing
5. y=x"—2x+1
6. y=-sinx

X2

—1 yashil
X

8. g(x) =cosx kora
2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.

3. y=2x+1va y=x"+3x+0,5

7. f(x) =

4. y=—2x2—x+3 va y=-2sinx
3. Bo‘laklab berilgan funkstiyaning grafigini chizing
x*-1 x<-1
1
f(x)=s——, -1<x<3
X+1

sinx, X>3

4.Berilgan sirtni yasang.

X —sin
Fooy) =Y
X+Yy
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2
=Y 2_ : .
—+-—+7¢=1 xe[-22 —4,4
BT €[-22] ye[-44]
Z=8Xx—-6y+5

Variant 3
1.Quyidagi funkstiyalar grafiklarini chizing
5. y=4x" +3x-1
6. y=2sinx
7. f(x) = 22
X -1
8. g(x) =sin(x* +1) jigarrang
2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.

Xavo rang
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3. y:%—lvayz—x2—3x—1

4, y=-2x"-2x+2va y= sin(—2x)
3. Bo‘laklab berilgan funkstiyaning grafigini chizing
x?+1, x<1

f(x)= Ll 1<x<5

X_

x-5, x>5
4.Berilgan sirtni yasang.

x* +

Foxy) =~
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2
L 2_ : :
—+==+z7¢4=1 xe[-22 -5;5
TR e[-22] ye[-59]
Z2=4x+3y-8

Variant 4
1.Quyidagi funkstiyalar grafiklarini chizing

5. y=x"-3x+1
6. y =sin2x
7. f(x)= x+1 siyoxrang
X
8. g(x) =2 kizil
2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
3. y=x+2vay=—x" —-2x-1
4. y=—x2+%—1va y=sin’x

3. Bo‘laklab berilgan funkstiyaning grafigini chizing

Vx?-1, x<-2

F)=d—1 . _2<x<3
X+2
sinx, x>3

4. Berilgan sirtni yasang.
2

X
FOx,y) =
X+Yy
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2
X y 2 _ . .
S+ 4+74=1 xe[-22 —6;6
FRETRE: e[-22] ye[-6:6]
2=2x-3y+7

Variant 5
1.Quyidagi funkstiyalar grafiklarini chizing

5. y=—x"—x+2
6. y =sinx
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f(x)=x*—2 yashik
g(x)=Inx xavo rang
. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.

y=-2x-2vay=-2x"+2x-1

y=x’ +§—2 va y =cosx

w A W N o

. Bo‘laklab berilgan funkstiyaning grafigini chizing
x> -4, x<-2

f(x)= i —-2<x<3
X+2

COSX, X>3
4. Berilgan sirtni yasang.
x? —sin
FOxy) =
X+Yy

5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.

2 2
X?+y7+22:1 xe[-3;3] ye[-22]

Z=X+5y-2
Variant 6

1.Quyidagi funkstiyalar grafiklarini chizing
5. y=x"+3x+0,5

6. y=-co0s2x—0,5

7. f (x)=x* -1 jigarrang

8. g(x) =sin(x-3) kizil

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
3. y=—x+2va y=-2x"-3x+1

2
4. y=%—x+lva y =co0s2x

3. Bo‘laklab berilgan funkstiyaning grafigini chizing
(x-1)?% x<-3

f(x)= _—2, —3<x<4
X+3

\/;, X>4
4.Berilgan sirtni yasang.
X +C0S
Fxy) =
X+Yy

5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
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2 2

X Y 2 _ . .
—t—+4+74=1 xe[-33 -5:5
BETRE: e[-33] ye[-55]

z=5x-3y-4

Variant 7
1.Quyidagi funkstiyalar grafiklarini chizing
1Ly=x"+4x+15
2.y=cos2x—0,5
3.f(X)=x*+2 kuk
4. g(x) =cos(x+3) kora
2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
3. y=—x+3va y=-2x"—x+3
4. y:—x—;—x+1 va y=2cosx
3. Bo‘laklab berilgan funkstiyaning grafigini chizing

x? -1, x<-2

f(x)= L, -2<x<3
X+2

\/;, X>3

4. Berilgan sirtni yasang.
X2 +
F(x,y) = —‘/y
X+y

5.Berilgan sirt va tekislikni kesishishini grafik ko rinishda tasvirlang.

2 2

X y 2 _ ) )
—+=—+74=1 xe[-33 —6:6
BETRE: €[-33] ye[-6:6]

Z=X+5y+8

Variant 8
1.Quyidagi funkstiyalar grafiklarini chizing

5. y=-x"—x+0,5

6. y=-sin2x-0,5

7. f(x) =3(x* -2) siyoxrang
8. g(X) =cos’(x-1) kora

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.

3. y=—x+5va y=—x2+%—l

4, y:x2—2x—% va y=cos x

3. Bo‘laklab berilgan funkstiyaning grafigini chizing
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x?-1 x<-1

f(x)= i, ~-1<x<3
X+1
sinx, X>3

4.Berilgan sirtni yasang.
2

X_
Fixy) =~
X+Yy
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2
=y 2 _ : :
—+—+74=1 xe[-44 —-2;2
TR e[-44] yel[-22]
z=4y-3x-5

Variant 9
1.Quyidagi funkstiyalar grafiklarini chizing

5. y=-x"-2x-1

6. y=sin2x—-0,5

7. f(x)=2(x* +1) kuk

8. g(x) =sin*(x+1) yashil

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.

3. y=-x+6 va y:x2+§—2

4, y:—x2—§+lva Yy =—CcosXx

3. Bo‘laklab berilgan funkstiyaning grafigini chizing
x*+1, x<1

f(x)= L 1<x<5

x-1
Xx-5, x>5
4.Berilgan sirtni yasang.
X’y
F(x,y) =
X—y
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2
LI A | xe[-2;2] ye[-373]
4 9
72=7-2x-Yy

Variant 10
1.Quyidagi funkstiyalar grafiklarini chizing
5. y=-x"-3x-1
6. y=-—co0s2x+0,5
2
x> -1

7. f(x)= Xavo rang
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8. g(x)=1Inx kizil

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
2

3. y=x+3va y:%—erl

2
4. y:x?—2x+1va y =—c0s2x

3. Bo‘laklab berilgan funkstiyaning grafigini chizing

Vx?P-1, x<-2

F)=d—1 . _2<x<3
X+2

sinx, x>3

4. Berilgan sirtni yasang.

X —COS
FOy) =2
X+Yy
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2
X y 2 _ . .
—+-—+7¢=1 xe[-22 -4;4
RETRE: e[-22] ye[-44]
Z2=8x-6y+5

Variant 11

1.Quyidagi funkstiyalar grafiklarini chizing
5. y==2x"+2x-1

6. y=cos2x+0,5

7. f(x)=x*-1 jigarrang

8. g(x) =sin*(x+1) yashil

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
2

3. y=2x+2va y=—%—x+1

2
4. y=—%—2x+lva y=-2cosx

3. Bo‘laklab berilgan funkstiyaning grafigini chizing
x2—4, x<-=2

f(x)= i, -2<x<3
X+2

cosx, X>3
4.Berilgan sirtni yasang.

x> —sin
F(x,y) = Tyy

5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
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2 2

X~y 2_ . .
—+=—+74=1 xe[-2;2 -5:5
FRETAL e[-22] ye[-59]

z=4x+3y-8
Variant 12

1.Quyidagi funkstiyalar grafiklarini chizing
1.y=-2x"-3x+1

2.y=-sin2x+0,5

3. f(X)=x*-1 kuk

4. g(x)=sin(x*+1) jigarrang

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
4

3. y=2x+3va y:x2—2x—§

4, y=4x"+3x-1va y=sinx+0,5

3. Bo‘laklab berilgan funkstiyaning grafigini chizing
(x-1)?, x<-3

f(x)= _—2 -3<x<4
X+3

\/;, X>4

4.Berilgan sirtni yasang.

x% +cos
Fox ) =)
X+Yy
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.

2 2

Xy 2 . .
-4 74=1 xe[-2:2 —6:6
RETRE e[-2;2] ye[-6;6]

Z2=2X-3y+7
Variant 13

1.Quyidagi funkstiyalar grafiklarini chizing
y=-2x"—x+3
y =sin2x+0,5
f(X) = 2(x* +1) kuk
g(x) =sinx  kizil
. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.

W MO N oGa

1 X
=2x——Vay=—x’-=+1
Yy ) y 3

4, y=x"-2x+1va y=sinx—0,5
3. Bo‘laklab berilgan funkstiyaning grafigini chizing

294



x2-1 x<-2

f(x)= LZ —-2<x<3

X+
Jx, x>3
4.Berilgan sirtni yasang.
X +C0S
Fxy) =
X—-y
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2
X?+y7+ 72=1 xe[-3;3] ye[-22]
Z=X+5y-2

Variant 14

1.Quyidagi funkstiyalar grafiklarini chizing
5. y=-2x"-2x+2
6. y=—cosx—0,5

XZ

-1 yashil
X
8. g(x)=2""  «kizil

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
2

3. y=3x+05 Vayz%—2x+1

7. f(x)=

4, y=-x"-x+2va y=-sinx+0,5
3. Bo‘laklab berilgan funkstiyaning grafigini chizing
x> -1, x<-1

f(x)= i, ~1<x<3
X+1

sinx, X>3

4. Berilgan sirtni yasang.
2

X
R y) = >
siny
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
0% 2 33
—+=—+7=1 Xxe[-3 -55
BETAE: e[-33] yel[-55]
z=5x-3y-4

Variant 15
1.Quyidagi funkstiyalar grafiklarini chizing
5. =—x2+2-1
Yy X >
6. y=-—cosx+0,5
7. () =x"-1 jigarrang
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8. g(x) = cos’*(x—1) javo rang

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
2

3. y=4x—-1va y:—%—2x+l

4. y=x"-3x+1va y=—sinx—0,5
3. Bo‘laklab berilgan funkstiyaning grafigini chizing
x> +1, x<1

f(x)= L 1<x<5
x-1

X—=5, X>5
4.Berilgan sirtni yasang.
2
X
FY) ==
siny

5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.

2 2

X y 2 _ . .
—+=—+74=1 xe[-33 —6:6
BETRE: e[-3;3] ye[-6:6]

Z=X+5y+8
Variant 16
1.Quyidagi funkstiyalar grafiklarini chizing

f(x)= x+1 siyoxrang
X

6.
7.
8. g(x)=sin(x-3) Kkizil

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
3. y=-3x+1va y=4x"+3x-1

4, y=x"+2x+1va y=cosx+0,5

3.1 Bo‘laklab berilgan funkstiyaning grafigini chizing

Vx?P-1, x<-2

f(x)= i, -2<Xx<3
X+2
sinx, x>3

4. Berilgan sirtni yasang.
2

X
FOxy) ===
sinx
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2
=Y 2_ : .
“—+—+74=1 xe[-44 -2;2
TR e[-44] ye[-22]
z=4y-3x-5

Variant 17
1.Quyidagi funkstiyalar grafiklarini chizing
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2

X
5. =—-X+1

y 2
6. y=cosx+0,5
7. (X)) =3(x*-2) siyoxrang
8. g(x) =cosx kora
2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
3. y=%+3 va y=x"—2x+1

x2

4. y:?+x+2 va y=cosx—0,5

3. Bo‘laklab berilgan funkstiyaning grafigini chizing
x> -4, x<-2
3
f(X)=9——, —2<x<3
X+2

CoSX, X>3

4. Berilgan sirtni yasang.
2

X
F(x,y) = Y
COSX + Y
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 .2
XY .29 xe[-2,2] ye[-33]
4 9
Z=7-2X-Y

Variant 18
1.Quyidagi funkstiyalar grafiklarini chizing
2

X

ly=—"7-x+1
YT

2.y=-sinx—-0,5

2

3£ () ==X Kizil
1+x

4.9(x)=Cosx kora

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.

3. y=—§—1va y=—x"—x+2

2
4. y=—%—x+4 va y=—cosx+0,5

3. Bo‘laklab berilgan funkstiyaning grafigini chizing
(x-1)?, x<-3

f()=4—2. _3<x<4
X+3

\/;, X>4
4. Berilgan sirtni yasang.
2
X
FOGy) = —
COSX—Y

5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
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2 |2
Xl 47221 xe[-22] ye[-44]

4 16
Z2=8x-6y+5
Variant 19
1.Quyidagi funkstiyalar grafiklarini chizing
4

5. =x’—2x——

y=x b 5
6. y=-sinx+0,5
7. f(x)=2x’—sinx sarik
8. g(x)=x-1 kuk
2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
3. y=—§+0,5 va y:x2—3x+1

2
X

4. y:7+§—1va y=—cosx—0,5
3. Bo‘laklab berilgan funkstiyaning grafigini chizing

x2-1, x<-2

f(x)= i, -2<x<3
X+2

Jx, x>3
4.Berilgan sirtni yasang.
2
F(xy) =

Xy

X+CoSYy
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2

XY 1,220 xe[-22 55
4+25+z xe[-2;2] ye[-55]

z=4x+3y-8

Variant 20
1.Quyidagi funkstiyalar grafiklarini chizing

5. =241
y=-x" =2

6. y=sinx—0,5

7. f (x) =sin® x —1kizil

8. g(X)=x*+1  sarik
2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.

3. y=—§+0,5 va y=x"+2x+1

2
X

4. y=?+%—2 va y=sin2x+0,5
3. Bo‘laklab berilgan funkstiyaning grafigini chizing
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x?-1 x<-1

f(x)= i, ~-1<x<3
X+1
sinx, X>3

4.Berilgan sirtni yasang.
2

X —
Fx,y)=——
X+siny
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2
XY 2 _ : :
—+"—+z74=1 xe[-22 —6;6
TR €[-22] ye[-6;6]
2=2x-3y+7

Variant 21
1.Quyidagi funkstiyalar grafiklarini chizing
XZ
S. y= 3 2X+1
6. y=sinx+0,5
7. f(x)=logx kuk
8. g(x)2Sinx kizil

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
2

3. “Xiivay=2"4x-1
Y75 Y73
2
4. y=—%—§—3 va y=-sin2x+0,5
3. Bo‘laklab berilgan funkstiyaning grafigini chizing
x2+1, x<1

f(x)= Ll 1<x<5

x-5, x>5
4.Berilgan sirtni yasang.
X2
FOGY) =
sinx+y
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.

2 2
X?+y7+22:1 xe[-33] ye[-22]

Z=X+5y-2

Variant 22
1.Quyidagi funkstiyalar grafiklarini chizing
2

5. y=—%—2x+l

6. y=-2cosx
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7. f(x) =tg(x+1) sarik
8. g(x)x? 23 kuk

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
2

3. y=5x-0,5 va y=%+x+2

4, y=-x +§—0,5 va y=cos2x+0,5

3. Bo‘laklab berilgan funkstiyaning grafigini chizing

Vx?2-1, x<-=2

F0={-1, —2<x<3
X+2

sinx, Xx>3

4.Berilgan sirtni yasang.
X% +
Fx y) =2
X —COS Y

5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.

2 2

XY 2 _ . .
—+:—=+24=1 xe€[-33 -5;5
g o517 e[-33] ye[-553]

z=5x-3y-4
Variant 23
1.Quyidagi funkstiyalar grafiklarini chizing
2

X
5. =—+x-1
y 3

6. y =—C082x
7. f (x) =tg(x+1) sarik
2
8. g(x)1+zx yashil
X

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
2

3. y=5x—-4va y:—%—x+4
4. y=-x’ —§+3,5 va y=-cos2x+0,5

3. Bo‘laklab berilgan funkstiyaning grafigini chizing
x2—4, x<-=2

f(x)= i, -2<x<3
X+2
COSX, X>3

4.Berilgan sirtni yasang.
2
F(x,y) =

Xy
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.

Sinx+y
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2 2
i 17221 xe[-33] ye[-66]

9 36
Z=X+5y+8
Variant 24
1.Quyidagi funkstiyalar grafiklarini chizing
2
X
S. =—+x+2
y 3 X
6. y =—cosXx
7. f(x) =2(x* +1) yashil
8. g(x) = cosx +1yashil
2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
3 x° X
3. =6x——Vvay=—+—--1
YERTY EITR TS

4, y=x"+3x+0,5va y=sin2x—0,5
3. Bo‘laklab berilgan funkstiyaning grafigini chizing
(x-1)? x<-3
f(x)= _—2, —3<x<4
X+3
\/;, X>4

4.Berilgan sirtni yasang.

F(x,y) =

Xy
X+siny

5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.

2 2

XY 4,201 xe[-44 2:2
TRV e[-44] ye[-22]

z=4y-3x-5

Variant 25
1.Quyidagi funkstiyalar grafiklarini chizing

X2
S. y= 3" X+4
6. y= cos’ x
7. f(X)=x"-1 jigarrang
8. g(x)=cos’(x—1) javo rang

2. Funkstiyalar grafiklarini chizing va ularning kesishish nuqgtalarini aniglang.
2

2x x° X
3. =—+4+lvay=—+—--2
y y 3 75
x2
4. y:?+x—lva y=-sin2x—-0,5

3. Bo‘laklab berilgan funkstiyaning grafigini chizing
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x2-1 x<-2

f(x)= i, -2<x<3
X+2

\/§, X>3

4.Berilgan sirtni yasang.
2
F(xy) =

Xy
X+Yy
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2

XY 1,220 xe[-22 55
T €[-22] ye[-59]

z=4x+3y-8

Variant 26
1.Quyidagi funkstiyalar grafiklarini chizing

2
X X

5, =X 2
Y773

6. y =2cosx
7. f(x)=2(x* +1) kuk

8. g(x) =sin*(x+1) yashil
2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.

4, y=x"+4x+15va y=cos2x—0,5
3. Bo‘laklab berilgan funkstiyaning grafigini chizing
x*-1 x<-1
1
f(x)=s——, -1<x<3
X+1
sinx, x>3

4.Berilgan sirtni yasang.
2

X
FO,y) = —2
COSX + Y
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2
=Y 2_ : .
—+-—+7z¢=1 xe[-22 —4,4
BT €[-22] ye[-44]
Z=8Xx—-6y+5
Variant 27
X* X
5. =—+4+—=—=2
y 3 2
6. y =co0s2x
7. f(x) _x+d siyoxrang
X

8. g(x) =2 kizil
2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
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2 X
3. Y Zvay=-x2+2_05
Y 2 3 Y 4

4, y=-x>-x+05va y=—cos2x—0,5
3. Bo‘laklab berilgan funkstiyaning grafigini chizing
x?+1, x<1
1
f(x)=——, 1<x<5
x—-1
x-5, x>5
4.Berilgan sirtni yasang.

F(x,y) =

Xy
X +CoSy
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2

Xy Y 1,21 xe[-22 _5:5
4+25+z e[-2,2] ye[-59]

z=4x+3y-8

Variant 28
1.Quyidagi funkstiyalar grafiklarini chizing

S. y=————-=- 3

6. y =cosx

7. f(x)=x* -1 kuk

8. g(x) =sinxKkizil

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
3.  y=—8x+lva y=—x2—§+3,5

4. y=—x"-2x-1va y=sinx
3. Bo‘laklab berilgan funkstiyaning grafigini chizing

Vx?2-1, x<-=2

f(x)= i, -2<x<3
X+2

sinx, X>3

4.Berilgan sirtni yasang.

X% —
Fx, ) ="
siny
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2
X~y 2_ : :
—+—+z7¢=1 xe[-22 —6,6
BT €[-2.2] ye[-6:6]
2=2X-3y+7

Variant 29
1.Quyidagi funkstiyalar grafiklarini chizing

5, = x*+X_05
Y 4
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6. y= sin(— 2x)
3x?
1+

8. g(x) =Cosx kora

2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
2

3. y=x+3va y:%—x+l

7. f(x)= Kizil

4, y=-x"-3x—-1va y=sin2x
3. Bo‘laklab berilgan funkstiyaning grafigini chizing
x> -4, x<-2
3
f(X)=——, —-2<x<3
X+2
COSX, X>3

4. Berilgan sirtni yasang.
2

X
F(x,y) = Y
X +Cosy
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.
2 2
X?+y7+ 22=1 xe[-33] ye[-22]
Z=X+5y-2
Variant 30
1.Quyidagi funkstiyalar grafiklarini chizing
5, — x? Y435
y X 4 +
6. y=-2sinx

7. f(x) =tg(x+1) sarik

8. g(x)x? % kuk
2. Funkstiyalar grafiklarini chizing va ularning kesishish nugtalarini aniglang.
3. y=—x+2va y=-2x"-3x+1
4, y=-2x"+2x-1va y=2sinx
3. Bo‘laklab berilgan funkstiyaning grafigini chizing
(x-1)?% x<-3

f(x)= —2 —-3<x<4
X+3

\/;, X>4

4.Berilgan sirtni yasang.
COSX + y?
F(x, y) = —y
X+Yy
5.Berilgan sirt va tekislikni kesishishini grafik ko‘rinishda tasvirlang.

2 2

X Y 2 _ . .
— 4 —+74=1 xe[-33 -5:5
BETAE: e[-33] ye[-55]

z=5x-3y-4
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IV. TESTLAR

Test Topshirig’i javob javob javob javob
Windows operasion ITYCK tugmasi Konrexct meny | Moii Mowu
tizimining bosh menysi yordamida yordamida KOMITBIOTEP JTIOKYMEHTBI
ga gaysi tugma (knopka) yordamida papkasi
orgali murojaat gilinadi yordamida
Korzinaga tashlashni Delete (O*chirish) | Goto CoxpaHHTh Esc
ganday buyruq bilan
almashtirsa bo‘ladi?
Windows 95 dan Operasion tizim Qobiq dastur llova dastur Qo‘shma
boshlab ganday dastur
nomlanadi?
Qaysi tugmalar Ctrl + A Ctrl+S Alt+0O Tab + Shift
yordamida barcha fayllar
belgilanadi?
Obyektning kontekst Sichgon o‘ng Sichgon chap Sichgon o‘ng | Sichgon chap
menyusini chigarish tugmasi 1 marta tugmasi 2 marta | tugmasi 2 tugmasi
uchun... bosiladi bosiladi marta bosiladi | bosib suriladi
Windows 3.11 va Windows 3.11 Windows 3.11 | Windows 3.11 | Fargi yo‘q
Windows 98 lar orasidagi | gobiq dastur, yordamchi dastur,| qobiq dastur,
asosiy farglardan biri? Windows 98 Windows 98 Windows 98
operasion sistema  |kobiq dastur yordamchi
dastur
Ish stolida joylashgan Belgi ustida Belgi ustida Belgi ustida Belgi ustida
dasturni ochish uchun sichqon chap sichkon chap sichkon ung sichkon ung
nima qilish kerak? tugmasini 2 marta | tugmasini 1 tugmasini 1 tugmasini 2
bosish marta bosish marta bosish | marta bosish
Korzinaga tashlangan Tiklash, o‘chirish | Tiklash, surish | Ko*“chirish, Nusxalash,
axborotni. .. mumkin mumkin surish surish mumkin
mumkin
Darchalarni nimalardan Masalalar Ctrl + Shift Alt + Shift Ish stolidan
foydalanib yopish qulay? | panelidan va X va X
(3axpeITh) tugmasi yordamida
yordamida
Tizim bosh menysining Fayl va papkani fagat faylni fagat papkani | fayl va diskni

«Haiitn» bo‘limi
yordamida ganday
ob’ektlarni qidirish
mumkin?
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Tashqi va local diskdagi Kontekst menydagi | Kontekst Kontekst Kontekst
ma’lumotlar hajmini CaoiicTBa menydagi menydagi menydagi
ko‘rish ganday amalga bo‘limidan ITpoBogHUK OOmmii [TepeumenoB
oshiriladi? bo‘limidan JOCTYI U aTb
6esomacuocts | bo‘limidan
bo‘limidan
Ish stolidagi biror Ustida sichgon o‘ng| Esc bosiladi Ustida Enter
piktogrammaga tegishli tugmasi bosiladi sichqon chap | bosiladi
xossalarni ko‘rish uchun tugmasi
bosiladi
Windows operasion Pastda Chapda O‘ngda Yugori
sistemasida masalalar gismida
gatori asosan ekranning
gaerida joylashgan?
Windows bosh [Tyck tugmasidan | "Moii "Mowu [TpoBoaHUKY
tavsiyanomasi ganday KOMIIbIOTEp " JTOKYMEHTHI" | aH
ishga tushiriladi? piktogrammasida| papkasidan
n
Windowsda kontekst Sichgon o‘ng Sichgon chap ITyck tugmasi | IIpoBoaHKk
menyu ganday tugmasi yordamida | tugmasi yordamida yordamida
chagiriladi? yordamida
Windows da papka Kontekst menyu/ | Kontekst Kontekst [Mycx/
ganday yaratiladi? Co3naTh nanky menyu/ menyu/ ITporpammet
Cosnaats spabik | CoricTal/
HU3MCHUTDH
3HAa4YO0K
Qaysi bo‘lim Windows BcraBka Wurtepuer Mown Bce
XP bosh JIOKYMEHTBI MIPOrpaMMbl
tavsiyanomasiga tegishli
emas?
Dastur nima? Kompyuter tilida | Buyrug Interfeys Kompyuter
yozilgan algoritm bilan inson
muloqoti
Hujjatni saglash mulogot | Nomi, tipi, o‘rni Tipi, o‘rni Nomi,tipi Nomi, orni
darchasida nimalar
kiritiladi (ko‘rsatiladi)?
Pusk tugmasi gaerda Masalalar panelida | Vositalar Moi llova dastur
joylashgan? panelida dokumenti darchasida
papkasida
CDROM nima? Kompakt diskni Kattiq diskni Kompyuterga | Kompyuterga
o‘quvchi qurilma o‘quvchi dasturni ma’lumotni
qurilma Kirituvchi Kirituvchi
tugma tugma
Sichgonchaning vazifasi Foydalanuvchi Ma’lumotni Ma’lumotni Ma’lumotni
nimadan iborat? bilan kompyuter xotiraga Kiritilishini q’0g’ozga
o‘rtasidagi saglaydi sekinlantiradi | chigaradi
mulogotni
osonlashtiradi
Qanday dastur Virus MS DOS LEXICON WINDOWS
kompyuterni
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zararlantiradi?

"Kompyuter" ma’nosi Hisoblovchi Ekran Formula Darcha

nimani anglatadi?

Bosh menyu vazifasi llova va Kompyuterga Rasmlarni Kompyuter

nimadan iborat? hujjatlarga ma’lumotni chizadi qurilmalari
murojaat etish Kiritish ustidan

qurilmasi nazorat gilish

Plotterning vazifasi Katta o‘lchamli Ma’lumotni Kogozga Ma’lumotni

nimadan iborat? tasvir va grafiklarni | kiritish ma’lumotni ekranga
bosmaga chigarish | qurilmasi Chop etish chigaradi

Qaysi tugmalar Alt+F4 Shift +F4 Shift+F5 Alt+F5

kombinatsiyasi

yordamida darchalarni

yopish mumkin?

Axbort o‘lchashda eng bit bod bayt Kbayt

kichik o‘lchov birligi

nima?

1 bayt nimaga teng? 8 bit 10 Kbayt 10 bit 1 bod

O‘nlik sanoq 101 110 111 100

sistemasidagi 5 soni

ikkilik sanoq sistemasida

ganday yoziladi?

O‘nlik sanoq 10 00 01 11

sistemasidagi 2 soni

ikkilik sanoq sistemasida

ganday yoziladi?

Bit nima? Axborotning eng Mantiqiy Dasturlash tili | Algoritm
kichik o‘lchov element konstantasi elementi
birligi

1 Kbayt nimaga teng? 1024 bayt 1000 bayt 1024 bit 1000 bit

AXBOROT 22 192 25 2

TEXNOLOGIYALARI

so‘zida necha bayt bor?

MEGABAYT so‘zida 64 32 8 24

necha bit bor?

1 Gbayt nimaga teng? 1024 Mbayt 103 Mbayt 1000 Mbit 1 000 000

Kbayt

Word nima? matn taxrirlagich | yordamchi elektron operasion

dastur jadval sistema

Matn taxrirlagichlarni 3 2 4 5

asosan necha turga

ajratish mumkin?

Klaviaturada mavjud BcTaBka cuMBoOI BcraBka BcraBka, BcraBka,

bo‘lmagan belgilarni Ha/IIICh 00BEKT PHCYHOK

o‘rnatish?

info@tashit.uz elektron Foydalanuvchi Kompyuter Server nomi Domen nomi

pochta manzilidagi «info» | nomi nomi

so‘zi nimani anglatadi?

Ms Access nima? Malumotlar bazasi | Qobiq dastur Matn Operasion

taxrirlagich tizim

Access Windows uchun Ilova dastur Yordamchi Boshqaruvchi | Alogasi yo‘q
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nima? dastur dastur dastur
Access qaysi modelida ierarxik tarmoqli relyatsion relyatsion va
berilganlar daraxt tarmoqli
struktura ko‘rinishida
tasvirlanadi?
Accessning tarjimasi Hocrym Bxon OO6paboTka [Ta60H
nima?
Access dasturida yangi Konctpykrop, dopwmel, mactep, | KoHcTpykTop, | MacTep, BBOJ
bazaning jadvalini Macrtep, BBOJI KOITUPOBAHHUS macrep, JTaHHBIX ,
quyidagicha yaratish JaHHBIX KOIIMPOBAHUS | CTPYKTYPUPO
mumkin: BaHUE
Ms Access dasturi ganday | ITyck/TIIporpammsel/ | ITyck/IIporpam | ITyck/IIporpa | ITyck/IIporpa
ishga tushiriladi? Ms Access msl /Ms Word MMbI /MS MmbI /MS
Excel Power Point

Konctpykrop jadval Wmst toJist, THI Wwmst tosist, THII AaHHbIX, | Jlata/Bpems,
yaratish darchasi gaysi JTAHHBIX, OITUCAHUS | MYCTBIC CTPOKHU, | 00A3aTEIIbHOE | THUI JAHHBIX,
uch bo‘limdan tashkil oome oJe, HAMS T10JIS
topgan (Ms Access)? TEKCTOBBII
Boshga bazadan daiin, BHEIIHUE [IpaBka, dopmar, Cepsuc,
jadvallarni ishlatish JaHHbBIC, IMITOPT, BHEIITHUE BHEIIIHUE BHEIITHUE
uchun (Ms Access): CBA3b ¢ TAOJMLAMH | JAHHBIE, JAHHBIE, JAHHBIE,

UMIIOPT, CBSA3b | UMIIOPT, HUMIIOPT,

¢ TabaHIaMu CBSI3b C CBSI3b C

TabauIamMu Ta0IMIaMu

Berilgan bazaning va Cepsuc, ananms, Cepsuc, Cepsuc, Cepsuc,
jadvallarning hujjatini apXuBapuyc aHaJus3, aHaln3, OTYET | aHAJIH3,
yaratish uchun (Ms TaOJHIIBI bopMeI

Access):

Jadvallararo bog’lash

Cepsruc, cxema

IIpaBka, cxema

®daiin, cxema

Bun, cxema

quyidagicha amalga JTAHHBIX JTAHHBIX JTAHHBIX JTAHHBIX
oshiriladi (Ms Access):
Internet global tarmog’i turli shaxar va Ikkita katta biror to‘g’ri javob
deb nimaga aytiladi mamlakatlardagi binodagi inshoatning yo‘q
(komp. tarmoq)? kompyuterlar kompyuterlar turli
bog’lanishi bog’lanishi gavatlarida
joylashgan
kompyuterlar
bog’lanishi
Gipermatn bu - ...(komp. | belgilangan juda katta matn | kompyuterda | katta shrift
tarmok.) joylarga o‘tish terilgan matn | gqo‘llanilgan
imkonini beruvchi matn
strukturalashtirilga
n matn
Modem bu - ...(komp. Texnik qurilma Tarmoq Internet Pochta
tarmok.) protokoli serveri programmasi
Qaysi protokol Internetda | TCP/IP HTML TCP HTTP
asosiy hisoblanadi (komp.
tarmog.)?
Internetga ulangan IP adres Web-server shaxsiy Web- | domen nomi
kompyuter albatta ... ga sahifa

ega (komp. tarmoq).
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Web-sahifadagi Internet ixtiyoriy | fagat shu fagat shu fagat shu
I'unepccpuika ...ga setveri Web- serverdagi mintaka Web- | Web-sahifa
utishga imkon beradi sahifasiga Web-sahifaga sahifasiga ichida
(komp. tarmok.)
Web-sapifalar quyidagi htm txt doc exe
formatga ega?
Gipermatnli murojaatlar so‘z, so‘zlar fagat rasmni fagat videoni | fagat so‘zni
sifatida quyidagilarni guruhi yoki
ishlatish mumkin (komp. | rasmni,kursorni
tarmok.) olib borilsa ol
rasmi hosil bo‘ladi
Web-sahifa bu..... foydalanuvchi fagat tarmoq fagat server dasturlar
ma’lumotlari xagida malumot | axboroti menyusi
saglanadigan hujjat | saglanadigan saglanadigan
hujjat hujjat
HTML tili nima ? Web-sahifa dasturlash tili Internet Web-
yaratish tili translyatori serveri sahifani
ko‘rish uchun
dastur
Modem bu- axborotni telefon axborotni axborotni axborotni
kanali orqali saglashga tezda gayta chop etishga
uzatishga mo‘ljallangan ishlashga mo‘ljallangan
mo‘ljallangan qurilma mo‘ljallangan | qurilma
qurilma qurilma
Brouzerlar ganday Web sahifalarni virusga garshi dasturlash tili internet
dastur? ko‘rish dasturlari dasturlar translyatorlari | serveri
Manzillardan qaysi biri interweb.spb.ru ww.fizika.ru WWW.junior.r | www.junior.r
ikkinchi darajadagi u/nikolaeva u/nikolaeva//
domenga mos keladi ? word.htm
Domen bu -... tarmoqdagi kompyuterlarni | axborotni kompyuterlar
foydalanuvchi bog’lovchi o‘lchash ni bog’lovchi
kompyuteri dastur nomi birligi jihoz nomi
adresini aniglovchi
manzilning bir
gismi
Internet tarmog’ida mtu-net ru mtu-net.ru user_name
user_name@mtu-net.ru
adres berilgan.Pochta
saglanadigan kompyuter
nomini Ko‘rsating
Internet tarmog’ida ru mtu-net.ru mtu-net user_name
user_name@mtu-net.ru
adres berilgan. Yuqori
darajali domen nomini
ko‘rsating.
C++ algoritmik tilni Bern Straustrup Niklaus Virt Ken Tompson | Donald Knut
yaratgan inson?
C++ dasturlash tilida bosh | #include #include ##include #include
faylni yuklash uchun, <iostream> <iostream#> <iostream> <#iostream>

masalan iostream,
quyidagini yozish kerak:
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C++ dasturlash tilida
berilganlarni oddiy toifasi
tog’ri yosilgan javobni
ko‘rsating:

butun — int, xaqiqiy
— float yoki double,
belgili — char

butun — int,
xaqiqiy —

float yoki real
, belgili — char

butun — bool,
xaqiqiy —
float yoki d
ouble, belgili
— string

butun — int,
xaqiqiy —
float yoki d
ouble, belgili
— string

C++ dasturlash tilida
gaysi kalit so‘zi
berilganlarni toifasiga
Kirmaydi?

real

float

double

int

C++ dasturlash tilida
toifani to‘gri yozilganini
ko‘rsating

int

init

ini

It

C++ dasturlash tilida
toifani to‘gri yozilganini
ko‘rsating

double

doble

doube

dauble

C++ dasturlash tilida
toifani to‘gri yozilganini
ko‘rsating

float

floot

fooat

flaat

C++ dasturlash tilida
toifani to‘gri yozilganini
ko‘rsating

char

chur

chor

chir

C++ dasturlash tilida
Kiritish operatori to‘g’ri
yozilganini ko‘rsating

cin

ciin

cen

cien

C++ dasturlash tilida
chigarish operatori to‘g’ri
yozilganini ko‘rsating

cout

coot

cuut

caut

C++ dasturlash tilida
operatorni to‘g’ri
yozilganini ko‘rsating

endl;

end

end.

end,

C++ dasturlash tilida
dastur asosiy gismi gaysi
belgi bilan boshlanadi

C++ dasturlash tilida
dastur asosiy gismini
tugallash gaysi belgi bilan
yoziladi

C++ dasturlash tilida
to‘g’ri yozilgan qatorni
ko‘rsating

cout <<
exp(param);

cout <<
exp(param):

cout <<
exp(param),

cout <<
exp(param).

C++ dasturlash tilida
to‘g’ri yozilgan qatorni
ko‘rsating

cout <<
sin(param * Pl /
180);

cout <<
sin(param * Pl /
180)

cout <<
sin(param *
P1/180),

cout <<
sin(param *
Pl1/180):

C++ dasturlash tilida
to‘g’ri yozilgan qatorni
ko‘rsating

{ cout << s <<
endl; }

{ cuut <<'s
<< endl; }

{caut << s
<< end; }

{cout << s
<< endl;

C++ dasturlash tilida
to‘g’ri yozilgan qatorni
ko‘rsating

system("PAUSE");
return O;

system(PAUSE
); return O;

system("PAU
SE™); return;

system("PAU
SE™); retyrn
0;

C++ dasturlash tilida
to‘g’ri yozilgan qatorni

int main( )

int main{ }

int main[ ]

int main
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ko‘rsating

C++ dasturlash tilida
to‘g’ri yozilgan qatorni
ko‘rsating

#include <cmath>

#include
<cmaath>

#include
<cmatth>

#include
<cmatuh>

C++ dasturlash tilida
to‘g’ri yozilgan qatorni
ko‘rsating

double param =
30.0;

doubble puram
=30.0;

doublle
pyram = 30.0;

dauble
param =
30.0;

C++ dasturlash tilida
to‘g’ri yozilgan qatorni
ko‘rsating

double a,f;

double a,f,

double a;f;

double a,f.

C++ dasturlash tilida
quyidagi dastur lavhasi
bajarilganda ganday
javob hosil bo‘ladi:
{double param = 30.0;
cout <<sin(param * Pl /
180); system("PAUSE");
return 0;}

0.5

C++ dasturlash tilida
quyidagi dastur lavhasi
bajarilganda ganday
javob hosil bo‘ladi:

{ double param = 45.0;
cout << sin(param * P1/
180);

system("PAUSE");

return 0; }

0.7

0.8

0.9

C++ dasturlash tilida
quyidagi dastur lavhasi
bajarilganda ganday
javob hosil bo‘ladi:
{double param = 90.0;
cout << sin(param * Pl /
180); system("PAUSE");
return 0; }

0.5

0.7

C++ dasturlash tilida
quyidagi dastur lavhasi
bajarilganda ganday
javob hosil bo‘ladi:

{ double param = 0.0;
cout << sin(param * Pl /
180); system("PAUSE");
return O; }

0.5

0.7

C++ dasturlash tilida
quyidagi dastur lavhasi
bajarilganda ganday
javob hosil bo‘ladi:
double param = 0.0; cout
<< "Eksponenta soni "
<< param <<"="<<
exp(param);

2.8
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C++ dasturlash tilida 2.8 2 1 -1
quyidagi dastur lavhasi
bajarilganda ganday
javob hosil bo‘ladi:
double param = 1.0; cout
<< "Eksponenta soni "
<< param <<" ="<<
exp(param);
C++ dasturlash tilida 1/2.8 2.8 -2.8 -1
quyidagi dastur lavhasi
bajarilganda ganday
javob hosil bo‘ladi:
double param = -1.0;
cout << "Eksponenta
soni " << param <<"=
" << exp(param);
Excelda "Macrep f x tugma F9 tugma F1 tugma Ctrl tugmasi
dynkumii” ganday ishga | yordamida yordamida yordamida yordamida
tushiriladi?
Excelda c¢2:d3 oraliq c2,c3,d2, d3 al, c3, d3 c3, d2, d3 c2,c3,d3
ganday sohani bildiradi? | katakchalarni katakchalarni katakchalarni | katakchalarni
Excelda katakchani Shu katakcha Shu ustun F10 tugma F4 tugma
faollashtirish uchun: ustida sichgon chap | nomida sichgon | bosiladi bosiladi
tugmasi bosiladi tugmasi
bosiladi
Excelda c3:d4 oraliq c3, ¢4, d3, d4 c2, c3,d3 c2,d3 c2,c3,d2,d3
ganday sohani bildiradi? | katakchalarni katakchalarni katakchalarni | katakchalarni
Excelda son katakchaga | Son katakchaning | Matnga Son katakcha | Son

to‘g’ri o‘ng chegarasiga nisbatan son o‘rtasida katakchaning

joylashtirilganligini yagin ochroq yoziladi | yoziladi chap

ganday bilish mumkin? chegarasiga
yagin

Excelda katakchadagi Enter ESC Backspace Delete

ma’lumotni tahrirlash

ishini yakunlash gaysi

tugma yordamida

bajariladi?

Excelda Cepsuc F7 F3 F5 F11

menyusidagi

Opoorpadus (imlo

xatoga tekshirish)

buyrug’ini qaysi
funksional tugma
yordamida amalga
oshirilishi mumkin
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Excelda go‘shni bo‘lgan
bir nechta sohalarni
ajratish uchun
klaviaturaning gaysi
yordamchi tugmasidan
foydalaniladi?

Shift

Ctrl

ESC

Alt

Exceda menyu qatorini
faollashtirish gaysi
funksional tugma
yordamida bajariladi?

F10

F5

F6

F9

Excelda "OtkpeiTie
nokymenrta" mulogqot
darchasida bir nechta
faylni tanlab belgilash
uchun sichqoncha bilan
birga gaysi tugmadan
foydalanish mumkin?

Ctrl

ALT

Esc

End

Help (yordam) dan
chigish uchun gaysi
tugma ishlatiladi?

Esc

Alt

Tab

F2

Excel nima?

elektron jadval

ma’lumotlar
ombori

matn
taxrirlagich

operasion
sistema

Ma’lum bir vaqtdan so‘ng
korzinadagilar birin-ketin

To‘la o‘chiriladi

Qayta o‘qgiladi

Taxlanadi

Tiklanadi

Qaysi tugmalar
yordamida barcha fayllar
belgilanadi?

Ctrl + A

Alt+ 0O

Tab + Shift

Alt + A

Excelda aralash yoki
absolyut murojaatlarda
ganday belgi ishlatiladi?

@

Matritsalarni o‘zaro
ko‘paytirish uchun
Master funksiyning gaysi
kategoriyasidan
foydalaniladi (Excel)?

Maremarnueckue

TexkcToBbIE

Jlornueckue

dunancoBble

Matritsalarni o‘zaro
ko‘paytirish uchun
Master funksiyning gaysi
funksiyasi ishlatiladi
(Excel)?

MVYMHOX

MOLEP

MOTIIPE/]

TPAHCII

Matritsalarni o‘zaro
ko‘paytirishda natija hosil
qgilish uchun qaysi
tugmalar majmui bosilad
(Excel)?

Ctrl+Shift+Enter

Alt+Shift+Enter

Shift+Enter

Alt+Enter
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Matritsalarni
transponerlashda master
funksiyaninig qaysi
kategoriyasidan
foydalaniladi (Excel)?

CCBUIKY U
MAaCCHBBI

Matematuyeck
ue

TekcToBBIE

Jlornueckue

Matritsalarni
transponerlash uchun
Master funksiyaninig
gaysi funksiyasi
ishlatiladi (Excel)?

TPAHCII

MVYMHOX

MOLP

MOIIPE]]

Kompyuterlarning asosiy
qurilmalari to‘g’ri
keltirilgan gatorni
ko‘rsating?

sistemali blok,
monitor, klaviatura

printer, skaner,
plotter, modem

printer,
monitor,
klaviatura,
sichqoncha

skaner,
printer,
sistemali
blok,
sichgoncha

Printer nima?

kompyuterdagi
ma’lumotlarni
qog’ozga
chigaruvchi
qurilma.

matnli yoki
grafikli
ko‘rinishdagi
ma’lumotlarni
ekranga
chigaruvchi
qurilma.

kompyuterga
belgilarni
Kiritishni
ta’minlovchi
qurilma.

kompyuterni
ng «miya»si.

Excelda Al va A2
katakchalarga mos
ravishda 2 va 5 sonlar
Kiritilgan. Al katakchani
aktivlashtirib A3,A4 va
Ab5 katakchalarga
nusxalansa, ularda ganday
ma’lumot hosil bo‘ladi?

2,2,2

5,95

2,5,8

58,11

Excelda Al va A2
katakchalarga mos
ravishda 2 va 5 sonlar
Kiritilgan. A2 katakchani
aktivlashtirib A3,A4 va
Ab5 katakchalarga
nusxalansa, ularda ganday
ma’lumot hosil bo‘ladi?

5,95

2,2,2

2,5,8

8,11,14

Excelda Al va A2
katakchalarga mos
ravishda 4 va 5 sonlar
kiritilgan. Al katakchani
aktivlashtirib A3,A4 va
A5 katakchalarga
nusxalansa, ularda ganday
ma’lumot hosil bo‘ladi?

44,4

5,95

2,5,8

58,11

Excelda nusxalash
klaviaturadagi gaysi
tugmalar yordamida
bajariladi?

Ctrl C so‘ng Ctrl V

Ctrl A so‘ng
Ctrl V

ALT+7 so‘ng
Ctrl C

Ctrl X so‘ng
Ctrl vV
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Excelda E va F ustunlari | F EvaF E H
orasiga yangi ustun
go‘shish uchun gaysi
ustunlar belgilanadi?
Excelda arifmetik amallar | 1) darajaga oshirish | 1) +va-2) *va | 1) /2) +va- | 1) darajaga
ketma-ketligi ganday? 2) *val 3)+va- |/3)darajaga 3)darajaga oshirish 2) +
oshirish oshirish va-3) *va/
Excelda C va D ustunlari | D CvaD Deki E H
orasiga yangi ustun
go‘shish uchun gaysi
ustunlar belgilanadi?
Excel elektron jadval 256 ta ustun va 256 ta ustun va | 256 ta ustun 26 ta ustun
dasturida necha dona 65536 ta gator 256 ta gator va 99999 ta va 256 ta
ustun va gator bor? qgator gator
Excel da (n,m) o‘lchamli | (m,n) (n,n) (n,n)x(n,n) (n,m)
matritsani
transponerlashda ganday
soha ajratiladi?
Excelda ENTER tugmasi | Malumotni Kursorni mos Dasturlashdan | Kursorni mos
nima uchun xizmat katakchaga kiritish | ravishda satr voz kechish ravishda
giladi? uchun boshiga va tugmasi sahifa
oxiriga surish boshiga va
uchun oxiriga
keltiradi
Excelda berilganlarni Jlanuble / ITpaBka / Cepsuc / BcraBka /
saralash ganday CopTHpoBKa CopTHpoBKa CoptupoBka | CopTHpOBKa
bajariladi?
Hujjatni saglash mulogot | Nomi, tipi, o‘rni Tipi,o‘rni Nomi,tipi O°rni
darchasida nimalar
kiritiladi (kursatiladi)?
Excel Windows uchun Ilova dastur Yordamchi Boshkaruvchi | Alokasi yuk
nima? dastur dastur dastur
MS Excel da Al dan A10 | =summ(A1:A10) =summ(Al;Al | =summa(Al: |=Al+..+Al0
kataklarning yig indisini 0) Al10)
topish formulasi
Mathcad 15 ganday Barcha javoblar Mathcad Mathcad Mathcad
tizim? tugri. matematik universal ilmiy-
hisoblarni integrallashga | texnikaviy
avtomatlashtiris | n hisoblashlar
h tizimlaridan kompyuterda | uchun eng
biridir. modellash mukammal
tizimidir. dasturlash
tizimidir.
Arifmetik operatorlar arifmetik ifodalarni | sonli mantiqiy jadvallarni
nima uchun shakllantirish va operandlarni ifodani hosil | yaratish
go‘llaniladi?(Mathcad15 ) | ularni hisoblash giyoslash uchun | gilish uchun. | uchun.
uchun.
Munosabat farmoyishlari | sonli operandlarni | arifmetik mantiqiy jadvallarni
nima uchun ishlatiladi? giyoslash uchun ifodalarni ifodani hosil | yaratish
(Mathcad 15) shakllantirish gilish uchun. | uchun.
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va ularni

hisoblash
uchun.
Mantiqgiy farmoyishlar mantiqiy ifodani arifmetik sonli jadvallarni
nima uchun ishlatiladi. hosil gilish uchun. | ifodalarni operandlarni | yaratish
(Mathcad 15) shakllantirish giyoslash uchun.
va ularni uchun.
hisoblash
uchun.
Mathcad 15 dasturi 17 16 15 14
instrumentlar paneli
necha bo‘limlan iborat:
Mathcad 15 dasturi 9 8 7 6
menyu katori necha
ustundan iborat:
Mathcad 15dasturida Ctrl+N Ctrl+O Ctrl+W Ctrl+P
yangi xujjat yaratish qaysi
funktsional tugmalar
yordamida bajariladi:
Mathcad 15 dasturida Ctrl+S Ctrl+O Ctrl+H Ctrl+P
Xujjatni xotiraga saglash
ganday amalga oshriladi:
Mathcad15 dasturida Ctrl+M Ctrl+O Ctrl+H Ctrl+P
matritsa darchasi gqanday
ishga tushiriladi:
Mathcad15 dasturida Ctrl+E Ctrl+O Ctrl+H Ctrl+P
funktsiya bo‘limi ganday
ishga tushiriladi:
Gl Qanday panel? Mat.hcgd - xujjatda' dekart_ dekart_ dekart_
(Mathcad 15) turli xil grafiklarni k_oordlna_tala_r _ k_oordlna_talar k_oordma_talar
kurish sistemasida ikki | sistemasida sistemasida
imkoniyatini o‘Ichovli grafiklarni nugtaning
beruvchi to‘qqista | grafiklar kurish | masshtabini koordinatalar
buyruglarni o‘z paneli o‘zgartirish ini aniglash
ichiga olgan panel paneli paneli
hosil gilinadi.
‘ R bajaradi? dekart dekart dekart qutb
" ' koordinatalar koordinatalar koordinatalar | koordinatalar
(Mathcad15) . SR . . . . ) .
sistemasida ikki sistemasida sistemasida sistemasida
o‘lchovli grafiklar | grafiklarni nugtaning grafiklar
qurish; masshtabini koordinatalari | qurish;
o‘zgartirish; ni aniqlash;
— | dekart dekart kutb dekart
_ ganday buyrug? koordinatalar koordinatalar koordinatalar | koordinatalar
(Mathcad15 ) sistemasida sistemasida sistemasida sistemasida
grafiklarni nuktaning grafiklar uch ulchovli
masshtabini koordinatalarini | qurish; grafik qurish;
o‘zgartirish; aniglash;
dekart qutb dekart sath,
| kanday buyruk? koordinatalar koordinatalar koordinatalar | chiziglarini
sistemasida sistemasida sistemasida chizish;

(Mathcad 15)
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nuqtaning grafiklar qurish; | uch o‘Ichovli
koordinatalarini grafik qurish;
aniglash;
H@ ¢ qanday vazifani qutb koordinatalar | dekart satx, uch oIchovli
bajaradi? (Mathcad 15) sistemasida koordinatalar chiziglarini gistogramma
' grafiklar qurish; sistemasida uch | chizish; qurish;
o‘lchovli grafik
qurish;
4 Landay buyruk? dekart sath chiziglarini | uch o‘lchovli | uch o‘Ichovli
(Mathcad 15) koordinatalar chizish; gistogramma | nugtali
sistemasida uch ko‘rish; diagramma
o‘Ichovli grafik yasash;
qurish;
ganday vazifaga ega? sat_x,_ chiziglarini ugh o‘lchovli uch o‘!chovli vektor N
(Mathcad 15) chizish; gistogramma nugtali maydonini
qurish; diagramma hosil qilish.
yasash;
M ganday vazifaga ega? | uch o‘Ichovli uch o‘lchovli vektor satx
(Mathcad 15) gistogramma nuqtali maydonini chiziglarini
qurish; diagramma hosil gilish. chizish;
yasash;
KL . uch o‘Ichovli satx chiziglarini | uch o‘lchovli | vektor
— (Qanday vazifaga ega? nuqtali diagramma | chizish; gistogramma | maydonini
(Mathcad 15) yasash; qurish; hosil qilish.
H qanday vazifani vekftor _maydonini sat_x_chiziqlarini u_ch o‘lchovli | uch o‘!chovli
bajaradi? (Mathcad 15) hosil qilish. chizish; gistogramma | nuqtali
qurish; diagramma
yasash;
Global tarmoq deb turli shaxar va bir nechta lokal | biror bir nechta
nimaga aytiladi (komp. mamlakatlardagi tarmoglarning inshoatning kompyuterlar
tarmoq.)? kompyuterlar bog’lanishi turli va
bog’lanishi gavatlarida printerning
joylashgan bog’lanishi
kompyuterlar
bog’lanishi
Lokal tarmoq SHK va boshqa kompyuterlarni | lokal tarmoq | to‘g’ri javob

topologiyasi deb nimaga | qurilmalarning ng xonada konfiguratsiya | yo‘q
aytiladi (komp. tarmoq.)? | bog’lanish usullari | joylashishi Si

Kompyuter modem printer telefon skaner
telekommunikatsion apparati

tarmoqqga ulanishi uchun

nima kerak?

Elektron pochta (email) ... | malumotlar va fagat fagat fayllarni | fagat video
uzatishga imkon beradi unga biriktirilgan malumotlarni tasvirlarni
(komp. tarmoq.) fayllarni

Sputnik orgali Internetga | oddiy rakamli TV- | DVB- karta Router HUB
ulanish uchun ganday tyuneri

qurilma zarur?

Internet tarmog’ida Abdukadirova @ ru Abdu

Abdukadirova@mail.ru
pochta adresida elektron
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adres egasining nomini
ko‘rsating

Veb-kamera bu - texnik go‘rilma tarmoq Internet pochta
...(komp. tarmoq.) protokoli serveri programmasi
Qaysi protokol Internetda | TCP/IP HTML TCP HTTP
asosiy xisoblanadi (komp.
tarmoq.)?
Internetga ulangan IP adres Web-server shaxsiy Web- | domen nom
kompyuter albatta ... ga sahifa
ega (komp. tarmoq.).
Web-sahifadagi Internet ixtiyoriy fakat shu fakat shu fakat shu
Giperssilka ...ga utishga | setveri Web- serverdagi mintaka Web- | Web-sahifa
imkon beradi (komp. sahifasiga Web-sahifaga sahifasiga ichida
tarmog.)
Web-sahifalar quyidagi htm txt doc exe
formatga (kengaytmaga)
ega (komp. tarmoq.)
Gipermatnli murojaatlar so‘z,so‘zlar guruxi | fagat rasmni ixtiyoriy so‘z | fakat so‘zni
sifatida quyidagilarni eki va rasmni
ishlatish mumkin (komp. | rasmni,ko‘rsorni
tarmoq.) olib borilsa kul
rasmi xosil bo‘ladi
Web-sahifa bu-...(komp. | foydalanuvchi fakat tarmoq fakat server dasturlar
tarmoq.) axboroti xaqida malumot | axboroti menyusi
saglanadigan xujjat | saklanadigan saklanadigan
Xujjat xujjat
To‘g’ri yozilgan gatorni cout << cout << cout << cout <<
ko‘rsating tan(param * PI/ tan(param * Pl / | tan(param * tan(param *
30); 30) P1/30), P1/ 30):
MS Excel da B1 dan B15 | =summ(B1:B15) =summ(B1;B15 | =summa(B1: | =sum(B1+...
kataklarning yig’indisini ) B15) +B15)

topish formulasi
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V. GLOSSARIY

Ingliz tilida O<zbek tilida Ingliz tilida O‘zbek tilida
A data selection, Dala (ustun) ko‘rsatiladi A
displayed in the field ma'lumotlar tanlash. Auto
(column). When auto filtrlar jadvalda har bir ustun
filters are included in the | boshi kiritilgan bo‘lsa arrow
header of each column in | Avtomatik menyu oshkor
the table shows the arrow | ko‘rsatadi. Ushbu menyuda Siz
Smart Filter Auto Eiltr AutoFilter menu ma'lumotlar sohasida

disclosure. In this menu,
you can select the data to
be displayed in the field.
Filter selection does not
delete the information
from the project, only
selected data in the view.

ko‘rsatiladi uchun tanlashingiz
mumekin. Filter tanlash
loyihasi, ko‘rinishida fagat
tanlangan ma'lumotlarni
ma'lumot yo‘q gilmaydi.

Administrator

Administrator

The person responsible
for setting up and
managing user accounts,
assigning permissions
and user access to the
network and server. This
person can also configure
and manage the various
elements in the versions
of Microsoft Project
Professional and
Microsoft Project Server.

Tashkil etish va foydalanuvchi
hisob boshgarish, tarmoq va
serverga ruxsat va
foydalanuvchi uchun ruxsatdan
tayinlash uchun javobgar
shaxs. Bu shaxs, shuningdek,
sozlash va Microsoft Project
Kasb-Microsoft Project Server
versiyalarida turli unsurlarni
boshqarishingiz mumkin.

Set the copied data on the
project, containing
information on the main
parameters of the time

Vaqt va ishlar giymati asosiy
parametrlari to‘g'risidagi
ma'lumotlarni o‘z ichiga olgan,
loyiha ustida nusxa ko‘chirish,

Baseline Basseline and cost of works; ma'lumotlarni o‘rnating; uning
needed for comparison hayot tsiklining turli
characteristics of the bosqgichlarida loyiha taggoslash
project at different stages | xususiyatlari uchun zarur.
of its life cycle.

The folder that contains a | Ko*pincha bir xil andozani

set of common files, foydalanish umumiy fayllar,

which often use the same | bir gator o‘z ichiga oladi

template. Each file in the | papkani. Foydalanuvchining
. Kutub xona . . . :

Document library huiiati library defined by the belgilangan kutubxonasida har
ujjati . )

user communicate bir fayl kutubxona kontent

information that can be ro‘yxatda ko‘rish mumkin

viewed in the library ma'lumotlarni mulogot.

content list.

1. The reference point, Bir loyihada muhim vogea

Milestone Milestone which marks an to‘ldi va project.2 etuk

important event in a

tomosha qilish uchun
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project and used to
monitor the progress of
the project.2. Work with
zero duration - it should
be marked as the start or
end mark.

ishlatiladi 1. mos yozuvlar
nuqtasi. Nol davomiyligi bilan
ishlash - bu boshlang'ich yoki
oxirgi belgisi sifatida
belgilangan bo‘lishi kerak.

Nonworking time

Ishchi vagtdan
tashqari

Hours or days in the
calendar of a resource or
project for which
Microsoft Project may
not schedule tasks
because the work is not
performed. In non-
project time includes
lunch breaks, weekends
and holidays.

Ish amalga emas, chunki
Microsoft Project vazifalarni
Xronologiya mumkin emas,
buning uchun bir manba yoki
loyiha tagvimiga soat yoki kun.
Non-loyiha vaqt tushlik
tanaffus, dam olish kunlari va
bayram oz ichiga oladi.

Dependencies between
tasks in different plans to
Microsoft Project. These
external dependencies
are usually displayed as a

Microsoft Project uchun turli
rejalar vazifalar orasidagi
bog'ligliklar. Bu tashqi
bog'ligliklar odatda past-fargli
sifatida aks etadi. Tashqi

Eé(gzmjﬂncy Tashqi bog'liglik | low-contrast. To enable | bog'ligliklar loyihalarni
external dependencies birlashtirish yoki sub-loyiha
there is no need to mulogot qilish hojat yo‘q
consolidate projects or gilinadi faollashtirish uchun.
establish sub-project
communication.

R Ma'lum bir magsad The percentage of resource
esource Resurs o . .
Allocation Allokation uchur_1 aj r_at_llga}n resurs capacity allocated for a specific

salohiyatini foiz. purpose.
Cheklangan resurslardan | Scheduling the project
ko‘rinishida loyiha execution in view of the

Levelling Rag'batlantirish | ijrosini rejalashtirish. limited resources.

Shu ruxsat berildi A set of individual users who
individual have been granted the same

Group Guruh . S
foydalanuvchilar permissions.
majmui.

Ishlari gorizontal vaqt Submission, in which works
shkalasi bo‘yicha are displayed in the form of
joylashtirilgan to‘g'ri straight line segments placed
chiziq gismlarini on a horizontal time scale. The
shaklida ko‘rsatiladi MS Project Gantt chart is a
Gantt Chart Gantt Chart gaysi berish. MS Project | complex representation, which

Gantt grafigi
diagrammasi, stol
sohasida to‘g'ridan-to‘g'ri
topgan murakkab vakillik
hisoblanadi.

consists directly from the
diagram, the area of the table.
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Biron-bir vaqt oralig'i
uchun resurslar mavjud

Available amount of resources
for a predetermined time

Availability Imkoniyat miqdori interval

Tafsilotlarigacha The smallest independent unit

faoliyatini ishlatiladi that is used to detail the

Kichik mustaqil birligi activities to achieve the

loyiha mantig magsadga | objective and description of the

va tavsifi erishish uchun. | project logic. In general, the

Umuman, ish quyidagi work can be characterized by

xususiyatlari bilan the following features: - Each

xarakterlanadi mumkin: - | task has a definite beginning
Task Masala Har bir vazifa aniq and end. - There are logical

boshlanish va oxiri bor. - | links between the objectives of

Loyiha magsadlaridan the project. - Tasks used as a

o‘rtasidagi mantiqiy resource of people, materials

ishoratlar bor. - Odamlar, | and finance. - They have a cost

materiallar va moliya bir

manba sifatida

foydalanish vazifalari.

Ular narxini bor

MS Project Biroq, The work that MS Project is

gochish, eng so‘nggi positioned on the most recent
As Late As lloji boricha davrlar bo‘yicha periods, avoiding, however, the
Possible kech joylashganki ish, delays in the early dates of the

ergashsa erta Xurmo follower.

kechikishlar.

Ish uchun MS Project The work for which MS

Imkoni boricha erta joiz vaqt erta sana Project sets the e_arl_y datg of
As Soon As tezda belgilab beradi. Tizimida | the earliest permissible time.
Possible ish ko‘rsatuv turi. The default type of work in the
system.

Loyihada manba uchun Description of working time

ish vaqti Tavsif for the resource in the project
Calendar Kalendar

Resource calendar

Resurs taqvim

Bir manbai mehnat va ish
bo‘lmagan vaqt bildirgan
tagvim. resurs kalendar
ko‘proq resurslarni
mehnat va ish bo‘Imagan
vaqt ko‘rsatuvchi asosiy
Taqvimdan farq giladi.
Foydalanuvchi bunday
bayramlar, hafta ichi
yoki turli smenada
sifatida individual istisno
uchun noyob resurs
aniglash uchun bir manba
tagvim murojaat
gilishingiz mumkin.

Calendar that specifies
working and nonworking time
for an individual resource.
resource calendar differs from
a base calendar that specifies
working and nonworking time
for more resources. The user
can apply a resource calendars
to determine the unique
resource for individual
exceptions, such as holidays,
weekdays or different shifts.
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Oila loyihalar va / yoki
resurslar, ruxsat berilgan

Family projects and / or
resources, permission to view

Category Kategoriya foydalanuvchi yoki that given user or group.
guruh ko‘rish uchun.
Vazifalar yoki resurslar | Tags other than WBS codes or
uchun belgilangan va numbers of structures that are
loyihada vazifalar defined for tasks or resources
. . : ierarxiyasini ko‘rsatish and allow you to display the
Outline code Outline kod uchun imkon etiladi hierarchy of tasks in the
WABS kodlari yoki project.
tuzilmalar ragamlar
boshga Tags.
Ish-tergovchining ogibati | The relationship between work,
salafiy ish oxirida bog'liq | showing that the end of the
Finish-to-Finish ekanini ko‘rsatadigan ish | work-investigator depends on
orasidagi munosabatlar, | the end of the work of the
predecessor
Ergashsa boshlanishi The relationship between work,
salafiy oxirida oldingi showing that the beginning of
bo‘lishi mumkin emas, the follower can not be earlier
deb ko‘rsatib ish than the end of the predecessor.
Maradan orasidagi munosabatlar. | In most cases, this means that
Finish-to-Start Ko‘p hollarda, bu ketma- | the sequence can not begin
maragacha

ketligi old gadar
oxirigacha etolmayman,
degan ma'noni anglatadi.
Default ishga o‘rtasida
Ushbu bog'

until the end until the
precursor. This link between
the default operation

resource effort ratio

Resurs harakat
nisbati

Microsoft Project
resurslarni yuklash va bir
xil hajmining ish
davomida hisob farglar
hisobga olish imkonini
beradi 2002 variant.
Misol uchun. Shu uchun
yoki 16 soat davomida,
ammo yarim yuk 8 soat -
zamin ekskavator 2, 2000
kub metr ekskavator 4 16
soat davomida olib
tashlandi, va

Microsoft Project 2002 option,
which allows to take into
account differences in the
loading of resources and in the
duration of the work of the
same volume. For example.
2000 cubic meters of ground
excavator 2 is removed for 16
hours, and the excavator 4 - 8
hours for the same or for 16
hours but at half load

Nol yoki salbiy zaxirasini
ega bo‘lsa ish muhim

The work is considered critical
if has a zero or negative

Uchun alohida vazifa A specific resource that is
tayinlangan maxsus bir assigned a specific task.
Assignment Vazifa manba.
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Schedule Variance
(SV)

Jadvali Burilish
(SV)

Ish rejalangan igtisodiy
o‘rtasidagi farg amalga

va rejalashtirilgan ishlar
rejalashtirilgan giymati.

The difference between the
planned cost of work
performed and the planned cost
of the planned works.

Cost Variance
(CV)

Xarajati Burilish
(CV)

Ish rejalashtirilgan va

haqigiy giymati
o‘rtasidagi farq amalga.

The difference between
planned and actual cost of
work performed.

Gantt bar

Gantt bar

Ishni bajarish muddatini
ko‘rsatgan Gantt Chart
ko‘rinishida diagrammasi
element grafik.

The graphic in the diagram
element in the Gantt Chart
view, showing the duration of
the task.

Baseline Cost of
Work Performed
(BCWP)

Bajarilgan ish
asosiy igtisodiy
(BCWP)

Pul jihatidan taraqgiyot
o‘lchash imkonini beradi
igtisodiy tahlil
ishlatiladigan
parametrlar. Bundan
tashqgari, u "sanada
dolzarb ishlab chigarish."
deb nomlangan

Parameters used in the cost
analysis which allows to
quantify progress in terms of
money. also it called "the
actual production on the date."

Baseline Cost of
Work Scheduled

Rejali ish asosiy
igtisodiy

Rejalashtirilgan igtisodiy
original loyiha rejasiga
muvofig mavjud
ragamiga qgilinishi kerak

Planned cost is multiplied by
the percentage of completion
that had to be made to the

current number according to

(BCWS) (BCWS) edi tamom ulushi bilan the original project plan.
ko‘paytiriladi.
Vazifalar, resurslar, yoki | Tasks, resources, or destination
magsad axborot vaqtida | information distributed in time.
Timephased Vagt bosgichda | targatildi.
A Xulosa vazifa gismi The problem, which is part of a
bo‘lgan muammo. summary task. The information
Subtask Vazifani Axborot sub Xulosa is consolidated in the sub
vazifa konsolide etiladi. | summary task.
Qaytish path Vaqgt tahlil | Computed on the return path
gilish hisoblab. Kech timing analysis. Late dates are
Late Dates Kech Xurmo xurmo kech boshlash va | considered by the late start and
ish oxirida tomonidan end of work.
ko‘rib chiqiladi.
Vazifa, manba va Location in a sheet containing
belgilash hagida aniq specific information about a
Field dala

ma'lumotlarni oz ichiga
olgan bir lavha Manzil.

task, resource or assignment.
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Tashkilot loyihalarini,
ro‘yxati mumkin

List of projects of the
organization, for which

Portfolio Portfolio go‘shma boshgarish possible joint management
gamrov zonasi, byudjet coverage area, budget or
yoki resurslar uchun. resources.
Ish mantiqiy joriy ish Work logically follows the
quyidagicha. Muddatli current work. The term means
Successor voris zudlik alomat bevosita generally the immediate
ko‘rsatilgan sana, odatda, | precursor directly specified
degan ma'noni anglatadi. | dates.
U mavjud ish vagtida A situation where the resource
amalga oshirish mumkin | is assigned more tasks than he
Overallocation X0s ortiq ko‘ra resurs ko‘proq can accomplish in the working
vazifalarni tayinlangan time available.
vaziyat.
Microsoft Project Server | List or report on projects and
loyihalar va resurslarni resources on the Microsoft
ro‘yxati yoki hisobot. Project Server. Representations
Vakolatxonalari allow you to display and
ko‘rishingiz va loyihalar, | analyze data on projects, tasks
vazifalar va resurslar and resources. The views that
bo‘yicha ma'lumotlarni can be seen and used,
tahlil gilish imkonini depending on the types of
beradi. Server representations established by
Views Ko‘rishlar administratori tomonidan | the server administrator, as
tashkil etilgan well as the existing user
vakolatxonalari turlari permissions to view its data.
garab, ko‘rgan va
foydalanish mumkin
garashlari, shuningdek,
mavjud foydalanuvchi
ruxsatini o‘z
ma'lumotlarini ko‘rish
uchun.
Ish mantiqiy boshga Work logically precedes the
s oldin. Bu termin bilan, other. By this term is usually
Predecessor o‘tmishdosh o ) )
odatda, bevosita o‘zidan | meant immediate predecessor.
avvalgi mo‘ljallangan.
Qoida resurs The rule used to determine the
rejalashtirish bilan order of work planning with
Priority ustuvor rejalashtirish ish tartibini | resource planning.
aniglash uchun
ishlatiladi.
Muayyan foydalanuvchi | The process of identifying a
aniglash va Microsoft particular user and confirm the
o Hagigiylikni Projept Ser_v_er serverga presence of h_is permissio_n to
Authentication tekshirish murojaat kirish uchun access the Microsoft Project

uning ruxsatisiz
mavjudligini tasdiglash
jarayoni.

Server server.
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Project

loyiha

Tartibda kelishilgan
harakatlar majmui
ma'lum bir magsadga
erishish uchun. Bundan
tashqari, ma'lumotlar
majmui bu magsadga
erishish bilan bog'lig. Tor
ma'noda, ish tarmog'i,
yoki berilgan tarmog'ini
0‘z ichiga olgan faylga.

A set of coordinated action in
order to achieve a certain goal.
Also, the data set related to
achieving this goal. In a narrow
sense, work network, or a file
containing a given network.

% Complete

% Complete

MS loyihasi
ishlatiladigan ish
tugaganidan bir chorasi
amalga oshirilgan ishlar
golgan gismi
davomiyligini hisoblash
uchun.

A measure of completion of
work used in MS Project to
calculate the duration of the
remaining part of the work
performed.

Resource pool

Resurs hovuz

Loyiha magsadlari
magsadida mavjud
resurslarni majmui.
Resurs hovuz bir
loyihada faqat
ishlatiladigan va bir
necha loyihalari bilan
birgalikda mumkin.

A set of resources available for
the purpose of the project
objectives. The resource pool
can be used exclusively in one
project, and shared across
multiple projects.

Tafsilotlarigacha
faoliyatini ishlatiladi
kichik mustaqil birligi
loyiha mantig magsadga
va tavsifi erishish uchun.
Umuman, ish quyidagi
xususiyatlari bilan
xarakterlanadi mumkin: -

The smallest independent unit
that is used to detail the
activities to achieve the
objective and description of the
project logic. In general, the
work can be characterized by
the following features: - Each
work has a definite beginning

Task masala Har bir ish aniq and end. - There are logical
boshlanish va oxiri bor. - | connections between the works
Loyihada ishlarning in the project. - Works is used
o‘rtasida mantigiy aloga | as a resource of people,
mavjud. - Ishlari, materials and finance. - They
odamlar, materiallar va have a cost.
moliya bir manba sifatida
ishlatiladi. - Ular narxini
bor.
Soat bo‘lgan ish loyiha Hours in which work can be
Working time Ish Vagi taqvim yoki bir rr_la_n_baga carr_ied out according to the
ko‘ra amalga oshirilishi project calendar or a resource.
mumkin.
Ish boshlash yoki imkon | Calculated in the direct passage
gadar erta munosabati da | of the date when the work can
Early Dates erta Xurmo nihoyasiga mumkin sana | begin or end at the earliest

to‘g'ridan-to‘g'ri o°tish
hisoblab.

possible occasion.
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Microsoft Project Web
Access komponent
resurslari vazifalarni o‘z
ishtirokini ro‘yxatga

In Microsoft Project Web
Access component is a
schedule page, where resources
can register their participation

Schedule Jadvali olish va loyiha menejeri | in the tasks and send the
xabarnoma yuborish notification to the project
mumkin jadvali sahifa manager.
hisoblanadi.

Ish loyihada boshqga The amount of working time
ishlarni tanlashga ta'sir that the work can be delayed

Slack bo‘shashmasdan | Nolda jo‘natilmasligi without affecting the choice of
mumkin ish vaqti other works in the project.
miqdori.

Rassomlar, uskunal ar va | Artists, equipment and
loyiha vazifalarni materials used to complete

Resources resurslar bajarish uchun tasks in a project.

foydalaniladigan
materiallar.

Portfolio view

Portfolio view

Interaktiv jadvali
Microsoft Project Server
ma'lumotlarni grafik
tahlil beradi.
Foydalanuvchilar
ko‘rsatish va maydon va
ma'lumotlar sudrab
ma'lumotlarni tashkil
mumkin. Siz, batafsil
turli darajalarda

Interactive chart provides the
graphical analysis of the data
from Microsoft Project Server.
Users can display and organize
data by dragging the fields and
items. You can view the data
with varying levels of detail,
change the chart layout by
dragging fields and items, as
well as show and hide items by

(Chart) (Grafik) ma'lumotlarni ko‘rish using drop-down lists for the
maydon va ma'lumotlar, | appropriate fields.
shuningdek, namoyish
sudrab grafik tartibini
o‘zgartirish va tegishli
sohalarda uchun tomchi-
pastga ro‘yxatini
foydalanib ma‘lumotlar
yashirish mumkin.

Umumlashtirilishi va An interactive table that
Microsoft Project Server | summarized and analyzed data
serverdan ma'lumotlarni | from Microsoft Project Server
tahlil interaktiv stol. server. Users can display and

PivotTable markaz jadval Foydalanuvchilar organize data by dragging the
ko‘rsatish va maydon va | fields and items.
ma'lumotlar sudrab
ma'lumotlarni tashkil
mumkin.

Loyihada aloga uchun The time delay for the
vaqt uzilish. Shift ijobiy | communication in the project.
Lag Lag yoki salbiy bo‘lishi The shift can be positive or

mumkin. Shunga ko‘ra, u
bir kechikish yoki

negative. Accordingly, it is
called a delay or advance.
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oldindan deyiladi.

Loyihasining tagdimoti
bo‘lgan loyiha mantiq
asarlar joylashtirish hal
giluvchi omil

Presentation of the project in
which the project logic is the
determining factor in the
placement of works. Also

PERT Chart PERT Chart hisoblanadi. Shuningdek | called PERT-diagram, logic
PERT-diagrammasi, diagram.
mantiq diagrammasi deb
ataladi.
Vazifalar Vazifalar ro‘yxati emas | The list of tasks not related to
To-do list ro'yxati loyiha jadvaliga bog'liq. | the project schedule.
Yondashuv pul jihatidan | The approach to control costs
umumiy taraqqiyot in the project, which evaluates
baholaydi loyihasi, overall progress in terms of
xarajatlarini nazorat money. Actual production is
qgilish. Hagiqiy ishlab calculated by multiplying the
Earned Value Kazanilmis g:hi_qari_sh (t_ajalangan percentage of completion of
Analysis giymat tahlil igtisodiy, jismoniy the physical on the planned
tamom foizini urilib cost. Another term for the
hisoblanadi. Haqiqiy actual production - planned
ishlab chigarish uchun cost of work performed.
yana bir muddat - ish
rejalangan iqtisodiy ijro
etdi.
Tashkiliy ierarxiyasi The structure describing the
. tasvirlab tuzilishi. RBS organizational hierarchy. RBS
;/t\iﬁrclzutzge?mgév)n :agiﬁght;()(s\r/]IgS) !<odi tgshkilotning code defi_nes the _position of a
ierarxik bir manba resource in the hierarchy of the
o‘rnini belgilaydi. organization.
Jami Kishi-soat barcha Total required to complete the
Work Ish resurslarni vazifani task of all the resources in
bajarish uchun zarur. man-hours.
Yuqori darajadagi The number of depressions
Outline level tuzilma darajasi | darajali vazifalar berilgan | given level tasks from the
birikib soni. upper level.
Brauzerda ko‘rsatilishi The format of graphic files
mumekin sigish bilan with compression, which can
. grafik fayllar, formati. be displayed in the browser.
GIF-file GIF-fayl GIF formati keng internet | GIF format is widely used to
orgali tasvir o‘tkazish transfer images over the
uchun ishlatiladi. Internet.
Bajarilgan ish Hagiqiy ish xarajatlar, The actual job costs, part of the
6\/0 tual Cost of Actual loyiha, butun loyihaning | project, the whole project.
ork Performed R
XARAJATLAR | bir gismi.
(ACWP) (BCWP)
Vazifa yoki lavozimga The work volume, measured in
Actual work hagigiy ish tayinlangani bilan gilgan | units of time made by the task

vaqt birligida o‘lchanadi

or appointment. For example,
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ish hajmi. - Dolzarb Ish
Qolgan Ish = harakat:
Foydalanuvchi vazifa
hagida dolzarb ishlar
kiradi Masalan,
Microsoft Project
formula golgan ish
hisoblangan. muddatli
tez-tez "aslida" hagiqiy
ish uchun ishlatiladi.

when the user enters the actual
work on the task, Microsoft
Project calculates the
remaining work on the
formula: Remaining Work =
Effort - Actual Work. The term
is often used for actual work
"In fact".

Ko‘rsatilgan yoki
ko‘rinishida chigadi
vazifalar yoki resurslar
hagida ma'lumotlar
ko‘rsatilgan 1. vositalari.
2. ko‘rinishida ish yoki
resurslarni tanlash

1. Means specifying
information about the tasks or
resources that are displayed or
stand out in the view. 2. The
criterion of selection of work
or resources in the view. The
filter or limit the range of

Filter filter mezoni. Filtri yoki yozuv | records that appear in the
maydon belgilangan presentation to see if the
talabni, yoki maxsus rang | recording field satisfies a
diggatga sazovor specified condition or a special
gondiradi ko‘rish uchun | color highlights "suitable™
tagdimot paydo yozuvlar | work
turlarini cheklash "mos"
ish

Xavfsizli Ruxsatnomalar A A predefined set of
. avfsizlik . ) .
Security Template Andoza oldindan belgilangan permissions.

majmui.
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