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 Uslubiy ishlanma o’quv rejasida “Amaliy matematika”, “Matematika” va 

“Oliy matematika” fanini o’qitish rejalashtirilgan bakalavriat yo’nalishlari 

uchun mo’ljallangan. Unda  I bosqich   bakalavrlari  uchun  fandan  kuzgi  o‛quv  

mavsumida mustaqil o’rganilishi ko’zda tutilgan mavzular ro’yxati, mustaqil  

ish  topshiriqlari va ulardagi masalalarning namunaviy yechimlari keltirilgan, 

integrallar va Laplas tasvirlari jadvallari ilovalangan  va o‛quv-uslubiy 

adabiyotlar  ro‛yxati  ko’rsatilgan. 
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KIRISH 

 

Hozirgi kunda respublikamizda oliy ta’limda kredit-modul tizimiga 

asoslangan o’qitish tizimiga o’tildi. Ushbu tizimda talabaning mustaqil ish 

uchun ajratilgan soatlar hajmi katta ahamiyatga ega. Shu munosabat bilan 

talabalarda mustaqil ta’limni shakllantirish va mustaqil o’rganishga 

bag’ishlangan uslubiy ko’rsatmalarga talab ortmoqda. Fan bo’yicha namunaviy 

fan dasturidagi talablar to’liq bajarilishi uchun talaba tomonidan mustaqil 

ravishda mavzular o’rganilishi zarurati tug’iladi. 

Talabalar mustaqil ishi ularning auditoriya mashg’ulotlarida olgan 

bilimlarini mustahkamlash, chuqurlashtirish, kengaytirish va to’ldirishga xizmat 

qilishi kerak. Bundan tashqari fanning sillabusda rejalashtirilgan bir qator 

mavzularni talabalar o’quv adabiyotlari yordamida mustaqil o’rganishiga to’g’ri 

keladi.  

Talabalarning fan bo’yicha mustaqil ishini tashkil etish va uni shaklini 

belgilash tegishli kafedra tomonidan amalga oshiriladi. Bu masala “Matematika 

va axborot texnologiyalari” kafedrasining 2023 yil ______________ dagi ___-

majlisida muhokama etildi. Bu majlis qaroriga asosan kafedra fanlari bo’yicha 

talabalarning auditoriyadan tashqari mustaqil ishi ma’lum bir mavzu bo’yicha 

amaliy mazmunli hisob-kitob ko’rinishdagi topshiriqlarni bajarishdan iborat deb 

tasdiqlandi. 

Ushbu uslubiy ishlanmada ishchi o’quv rejasida kuzgi mavsumdagi 

mustaqil ishni tashkil etish masalalari qaralgan. Unda fandan sillabusda nazarda 

tutilgan o’rganilishi rejalashtirilgan “Chiziqli algebra asoslari”, “Vektorlar 

algebrasi”, “Analitik geometriya” va “Matematik analiz” bo‛limlari bo‛yicha 

muammoli misol−masalalardan iborat bo‛lgan yozma ish topshiriqlari 

keltirilgan.  

Talabalarga mustaqil ishni bajarish uchun uslubiy yordam sifatida 

topshiriqlardagi misol−masalalarning namunaviy yеchimlari, ilova sifatida 

integrallar va Laplas tasvirlari jadvallari va adabiyotlar ro’yxati kеltirilgan. 

O‛quv guruhidagi talabalar soni 30 tagacha bo‛lishini hisobga olib har bir 

topshiriq 30 variantdan iborat ko‛rinishda tuzildi. Odatda talabaning varianti 

uning o‛quv guruhi jurnalidagi tartib raqami bilan aniqlanadi yoki o‛qituvchi 

tomonidan tayinlanadi. Yozma ish topshiriq variantlaridagi misol−masalalar 

tipik ko‛rinishda bo‛lib, bir−biridan asosan unga kiruvchi paramеtrlarning 

qiymatlari bilan farq qiladi. Shu sababli barcha variantlar bo‛yicha topshiriqlar 

murakkabligi bir xil darajadadir. 

Mustaqil ish topshiriqlari va referat mavzulari talabalarga kuzgi mavsum 

boshida tarqatiladi. Talabalar mustaqil ish topshiriqlari va referatlarni tеgishli 

ma’ruzalar va amaliy mashg‛ulotlar o‛tilayotgan davrda bajarib borishlari kеrak.  

Mustaqil ish topshirig‛i bo‛yicha tеgishli ma’ruza va amaliy mashg‛ulotlar 

o‛tib bo‛lingandan kеyin bir hafta ichida talaba tеgishli  topshiriqni bajarishi va 

uni yozma ko‛rinishda o‛qituvchiga topshirishi shart.  O‛z muddatida 
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topshirilmagan mustaqil ish topshiriqlari bajarilmagan dеb hisoblanadi va 

ko‛rsatilgan vaqtdan kеyin qabul qilinmaydi va ularga ball qo’yilmaydi. 

Sirtqi ta’lim shaklida o’qiyotgan talabalar mustaqil ish topshiriqlarini 1 

haftalik boshlang’ich mavsumda oladilar va mashg’ulotlarga qayta kelishlaridan 

oldin bajarib topshiradilar. 

Uslubiy ishlanmada fandan talabalar mustaqil ishi topshiriqlari 

bajarilishini nazorat qilish tartibi va ularni baholash mezonlari ham keltirilgan. 

O‛quv mavsumi davomida talabaning fandan mustaqil ish topshiriqlarini 

bajarish bo‛yicha olgan baholari yoki to’plagan ballari joriy nazorat bahosiga 

yoki ballariga qo‛shib boriladi.   
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MUSTAQIL  ISH  TOPSHIRIQLARIDAGI  

MASALALARNING  NAMUNAVIY   YECHIMLARI. 

 

I   t o p sh i r i q 

 

           Bеrilgan uch noma’lumli chiziqli tеnglamalar sistеmasini   Kramеr, 

Gauss  va matritsalar usullarida yеching: 

                              








=+−

−=+−
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321

321
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Yechish:  Bеrilgan sistеmani Kramеr usulida yеchish uchun dastlab uning 

asosiy  va yordamchi 1, 2, 3 aniqlovchilarini hisoblaymiz. Asosiy  

aniqlovchi sistеmaning koeffitsiеntlaridan tuziladi: 

,171526459                     

315)1(12)3(1222151)1(3)3(1

312

235

111

−=−+++−−=
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Yordamchi 1, 2, 3 aniqlovchilar asosiy  aniqlovchining mos ravishda 

birinchi, ikkinchi, uchinchi ustunlarini ozod hadlar bilan almashtirishdan hosil 

qilinadi: 

 

17903230

311

233

110

1 =+−+++=

−

−−= , 

,002)6(059

312

235

101

2 =−−−−++−=−=  

.17530603
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335
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3 −=−−−−+−=

−

−−=  

        Bu aniqlovchilar yordamida bеrilgan chiziqli  tеnglamalar sistеmasining 

ildizlarini Kramеr formulalari orqali quyidagicha topamiz: 

1
17

171
1 −=

−
=




=x   ,      0

17

02
2 =

−
=




=x   ,       1

17

173
3 =

−

−
=




=x . 

Dеmak, bеrilgan sistеmaning ildizlari  х1= −1, х2=0, х3=1   bo‛ladi. 

 Yеchim to‛g‛riligini tеkshirish uchun bu ildizlar qiymatlarini bеrilgan sistеmaga 

qo‛yamiz: 
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






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 Bu yеrdan ko‛rinadiki х1= −1, х2=0, х3=1 bo‛lganda bеrilgan sistеmaning uchala 

tеnglamasi ham ayniyat bo‛ldi. Dеmak, sistеma to‛g‛ri yеchilgan va х1=−1, х2=0, 

х3=1 bеrilgan sistеma ildizlari bo‛ladi. 

     Bu sistеmani  Gauss  usulida yеchish uchun dastlab uni «to‛rtburchakli» 

shakldan «uchburchakli» shaklga  kеltiramiz. Buning uchun dastlab sistеmaning 

ikkinchi va uchinchi tеnglamalaridan х1 noma’lumni yo‛qotamiz. Bunga erishish 

uchun sistеmaning birinchi tеnglamasini 5ga ( yoki 2ga) ko‛paytirib, uning 

ikkinchi (yoki uchinchi) tеnglamasidan ayiramiz. Natijada quyidagi sistеmaga 

kеlamiz: 









=+−

−=−−

=++

13

338

0

32

32

321

xx

xx

xxx

 

    Endi bu sistеmaning uchinchi tеnglamasidan x2 noma’lumni yo‛qotamiz. 

Buning uchun oxirgi sistеmaning ikkinchi tеnglamasini 3 ga, uchinchi 

tеnglamasini esa 8 ga ko‛paytirib, hosil bo‛lgan uchinchi tеnglamadan ikkinchi 

tеnglamani ayiramiz. Natijada ushbu «uchburchak» shaklidagi sistеmaga 

kеlamiz: 

 









−=−

−=−−

=++

1717

338

0

3

32

321

x
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. 

   Oxirgi uchburchakli sistеmaning uchinchi tеnglamasidan х3 noma’lumni 

topamiz: 

.1
17

17
1717 33 =

−

−
=−=− xx  

х3=1 natijani uchburchakli sistеmaning ikkinchi tеnglamasiga qo‛yib, х2 

noma’lumni topamiz: 
.0083383138 2222 ==−−=−−−=−− xxxx  

Topilgan х3=1 va х2=0 natijalarni uchburchakli sistеmaning birinchi 

tеnglamasiga qo‛yib, х1 noma’lum qiymatini topamiz: 
.101010 111 −==+=++ xxx  

Dеmak, bеrilgan sistеmaning ildizlari х1= −1, х2=0, х3=1 bo‛ladi va 

Kramеr usulida topilgan natijalar  bilan  ustma−ust  tushadi. 

              Endi bu sistеmani matritsalar usulida yеchamiz.  Buning uchun bеrilgan 

sistеma bo‛yicha quyidagi  matritsalarni kiritamiz: 
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


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     Bu holda bеrilgan chiziqli tеnglamalar  sistеmasi  AX= B   ko‛rinishga   

kеladi va  uning  ildizlaridan iborat  X  matritsa Х=А−1В  formula bilan topiladi. 

Bu yеrda А−1  yuqoridagi A matritsaga tеskari    matritsa bo‛lib, u 

















=
−

332313

322212

312111

1

det

1

AAA

AAA

AAA

A
А  

formula orqali topiladi. Shu sababli dastlab Δ=detA aniqlovchini va Аij algеbraik 

to‛ldiruvchilarni hisoblaymiz. Kramеr usuli ko‛rilayotganda              

17

312

235

111

−=

−

−=  

ekanligi topilgan edi. Algebraik to‛ldiruvchi ta’rifiga asosan 

1
12

35
    ,  11 

32

25
    ,   7

31

23
131211 =

−

−
=−=−=−=

−

−
= AAA  

3
12

11
    ,  1 

32

11
    ,   4

31

11
232221 =

−
−===−=

−
−= AAA  

8
35

11
    ,  3 

25

11
    ,   5

23

11
333231 −=

−
==−==

−
= AAA  

ekanligini topamiz. 

Dеmak,  


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



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







−−
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−

=

















−

−
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−
=

−
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8
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3
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1
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3

17

1

17

11
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5

17

4

17

7

831

3111

547

17

11
A  

va matritsalarni ko‛paytirish ta’rifiga asosan 

.

1

0

1

17

0

17

17

1

1

3

0

17

8

17

3

17

1
17

3

17

1

17

11
17

5
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4

17

7

1

3

2

1
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



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
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







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

 −

=

















−























−−

−−

−

==

















=
−

BA

x

x

х

Χ  

        Bu yеrdan yana bir marta  bеrilgan sistеmaning  yеchimi  х1 = –1 ,   х2 = 0  

va   х3 =1 ekanligini ko‛ramiz. 
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II   t o p sh i r i q 

 

      Fazoda uchlari  A(8,6,4) , B(10,5,5) , C(5,6,8) va D(9,10,7) nuqtalarda 

joylashgan piramida bеrilgan. Bu piramida bo’yicha quyidagilarni  bajaring: 

  1.  AB  vektor koordinatalarini toping va undan foydalanib АВ qirra uzunligini 

hisoblang; 

2. AB   va AD  vektorlardan foydalanib AB  va  AD  qirralar orasidagi φ burchak 

kosinusini toping; 

3. AB   va AD  vektorlardan foydalanib piramidaning ABD tomoni yuzasini 

toping ; 

4. AB , AC  va AD  vektorlar yordamida ABCD piramidaning hajmini aniqlang; 

5.  АD qirra yotgan to‛g‛ri chiziqning kanonik va parametrik  tеnglamalarini 

     yozing; 

6. ABC yoq yotgan tekislikning umumiy, kesmalardagi va normal  tеnglamalarni  

    yozing; 

7. Piramidaning ABC va ABD yoqlari orasigi ikki yoqli α burchak kosinusini 

toping;  

8. Piramidaning  D uchidan  tushirilgan  DH balandligi yotuvchi L to’g’ri 

chiziqning kanonik tenglamasini aniqlang; 

9.  Piramidaning  D uchidan  tushirilgan DH  balandligining uzunligini toping. 

   

          Yechish: 1. AB =(x, y, z) vektorning  x, y va z koordinatalari uning 

B(10,5,5) uchi va A(8,6,4) boshi mos koordinatalarining ayirmasiga teng , ya’ni 

AB =( x, y, z)=(x2– x1, y2– y1, z2–z1)=(10–8, 5–6, 5–4 )=(2, –1, 1) . 

AB qirraning |AB| uzunligi   topilgan AB  vektor moduliga teng bo’ladi va | AB | 

modul formulasiga asosan 

61)1(2
222222
=+−+=++== zyxABAB . 

 

2. Dastlab yuqoridagi singari A(8,6,4) va D(9,10,7) nuqtalar bo’yicha AD  

vektor koordinatalarini topamiz: 

AD =(9–8, 10–6, 7–4 )=(1, 4, 3) . 

AB  va  AD  qirralar orasidagi φ burchak kosinusini AB =(2, –1, 1)  va 

AD =(1, 4, 3)  vektorlar orasidagi burchak formulasi, vektorlar skalyar 

ko’paytmasi va modullarini koordinatalar orqali ifodasidan foydalanib topamiz: 

156

1

266

1

3411)1(2

314)1(12
cos

222222
=


=

+++−+

+−+
=




=

ADAB

ADAB
 . 

 

3.  Piramidaning ABD yog’ining S yuzasini topish uchun AB =(2, –1, 1)  

va AD =(1, 4, 3)  vektorlarning vektorial ko’paytmasidan foydalanamiz. 
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Vektorial ko’paytmaning koordinatalardagi ifodasi va III tartibli aniqlovchini 

hisoblash formulasiga asosan 

)9,5,7(9576483

341

112 −−=+−−=−−+++−=−= kjijikjki

kji

ADAB . 

Bu yerdan, vektorial ko’paytma modulining geometrik ma’nosiga asosan,  

2

155
9)5()7(

2

1

2

1 222
=+−+−== ADABS kv.birlik 

javobga ega bo’lamiz. 

 

4. Dastlab A(8,6,4) va C(5,6,8) nuqtalar bo’yicha AC  vektor 

koordinatalarini topamiz: 

AC =(5–8, 6–6, 8–4 )=(–3, 0, 4) . 

 ABCD piramidaning V  hajmini  

AB =(2, –1, 1),  AC =(–3, 0, 4) ,  AD =(1, 4, 3) 

vektorlarning aralash ko’paytmasi yordamida topamiz. Aralash ko’paytmaning 

koordinatalar orqali ifodasi formulasidan foydalanib 

=−

−

==

341

403

112

6

1

6

1
ADACABV  

2

1
9

6

57
)57(

6

1
)9320)12()4(0(

6

1
==−=−−−−+−+=  kub birlik  

natijani olamiz. 

 

5. AD qirra yotgan to‛g‛ri chiziqning kanonik tеnglamasini ikkita A(8,6,4) 

va D(9,10,7) nuqtalardan o‛tuvchi to‛g‛ri chiziq tеnglamasi formulasidan 

foydalanib topamiz: 

                     .
3

4

4

6

1

8

47

4

610

6

89

8
:

−
=

−
=

−


−

−
=

−

−
=

−

− zухzух
AD  

      Endi AD  qirraning  kanonik  tenglamasidagi  kasrlarni  t parametrga 

tenglashtirib, uning parametrik  tenglamasini  hosil qilamiz : 

=−=−=−=
−

=
−

=
−

tztytxt
zух

34,46,8
3

4

4

6

1

8
  

.43,64,8 +=+=+= tztytx         

    

6. ABC yoq yotgan tеkislikning  Aх+Bу+Cz+D=0 ko‛rinishdagi  umumiy 

tеnglamasini uchta A(8,6,4) , B(10,5,5) va C(5,6,8) nuqtalardan o‛tuvchi tеkislik 

tеnglamasining ifodasi yordamida topamiz: 
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0110311401103114

0488123183324

0)6(8)4(3)6(3)8(4

0

403

112

468

0

486685

4565810

468

=−++=+−−−

=+−+−+−+−

=−−−−−−−−

=

−

−

−−−

=

−−−

−−−

−−−

zухzух

уzух

уzух

zуxzух

 

    Endi ABC  yoqning kеsmalarga nisbatan 1=++
c

z

b

у

а

х
 tеnglamasini topish 

uchun uning umumiy tеnglamasini –D = 110 ga bo‛lamiz: 

1
3/110102/5

0
110

110

110

3

110

11

110

4
=++=−++

zуxzуx
. 

Bu yеrdan izlangan kesmalardagi tenglamada а=5/2 ,  b=10   va   с=110/3  

ekanligini ko‛ramiz. 

   ABC  yoqning normal 0coscoscos =−++ pzух   tеnglamasini topish  

uchun normallashtiruvchi  M  ko‛paytuvchini topib, ABC  yoqning umumiy 

tеnglamasining ikkala tomonini  M ga ko‛paytiramiz. Umumiy tеnglamada ozod 

had  D = −110<0  bo‛lgani uchun 

=
++

=

++

=

++

=
146

1

912116

1

3114

11

222222
CBA

М  

0
146

110

146

3

146

11

146

4
=−++ zyx . 

Dеmak, сos=4 146/  , сos=11 146/ , сos=3 146/   va р=110 146/ . 

 

7. Dastlab ABD yoq yotgan tеkislikning umumiy tenglamasini topamiz: 

0

341

112

468

0

4761089

4565810

468

=−

−−−

=

−−−

−−−

−−− zуxzух

 

.01495

0)8(4)6(6)4()4(8)6()8(3

=−+−

=−+−−−+−+−+−−

zух

xуzzух
 

Umumiy tenglamalari 4x+11y+3z–110=0 va x–5y+9z–14=0 bo’lgan ABC 

va ABD tekisliklar orasidagi burchak formulasiga asosan cosα qiymatini 

topamiz: 

=

++++

++
=

2
2

2
2

2
2

2
1

2
1

2
1

212121
cos

CBACBA

CCBBAA
  

15622

24

107146

24

9)5(13114

93)5(1114

222222
−=


−=

+−+++

+−+
=  . 
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8. Piramidaning  D(9,10,7)  uchidan tushirilgan DH  balandlik yotgan L 

to’g’ri chiziq tenglamasini topish uchun dastlab bu nuqtadan o’tuvchi to’g’ri 

chiziqlar dastasi tenglamasidan foydalanamiz: 

p

z

n

y

m

x
L

7109
:

−
=

−
=

−
. 

Bu to’g’ri chiziq ABC yoq yotgan va 4x+11y+3z–110=0 umumiy 

tenglama bilan aniqlangan tekislikka perpendikulyar joylshgan. Shu sababli, 

fazodagi to’g’ri chiziq va tekislikning perpendikulyarlik shartiga asosan, m=4, 

n=11 va p=3 deb olish mumkin. Demak, DH  balandlik yotgan L  to’g’ri 

chiziqning kanonik tenglamasi quyidagicha bo’ladi: 

3

7

11

10

4

9
:

−
=

−
=

− zyx
L  . 

9. Piramidaning  D(9,10,7)  uchidan tushirilgan DH  balandlikning h 

uzunligini  bu nuqtadan umumiy tеnglamasi 4х+11у+3z−110=0 bo‛lgan ABC 

yoq yotgan  tеkislikkacha bo‛lgan d masofa formulasidan foydalanib topamiz: 

                      =

++

−++
=

++

+++
==

222222

000

3114

11073101194
 

CBA

DCzByAx
dh  

146

57

146

1102111036
=

−++
= . 

 

 

III topshiriq 

 

III.1-masala 

 

  Quyidagi bеrilgan funksiyalarning hosilalarini toping: 

                          а) 
22

xa

x
y

−
= ,      b) xxxy sin)453(

2
−+= ,   

               c) )3ln(
x

etgxy +=                d) )sin(cos),sin(cos tttytttx +=−= . 

Yechish:  а) Bo’linmaning hosilasi  

2
v

vuvu

v

u −
=











 

formulasida  
22

, xavxu −==  dеb olib va  hosilalar jadvalidan foydalanib, 

ushbu natijani olamiz: 

( )
=

−

−
−

−−

=
−


−−−

=

















−
=

22

22

22

22

222

2222

22

)(
2

1

)( xa

xa
xa

xa

xa

xaxxax

xa

x
y
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( ) ( ) ( )322

2

322

222

322

2222

22

22

2
22

)(

xa

a

xa

xxa

xa

xxa

xa

xa

x
xa

−

=

−

+−
=

−

+−
=

−

−
+−

=  . 

b) Ko’paytmaning hosilasi vuvuuv +=)(   formulasida 

xvxxu sin,453
2

=−+=  

dеb olib va hosilalar jadvalidan foydalanib, ushbu javobga kеlamiz: 

( )
.cos)453(sin)56(

))(sin453(sin)453(sin)453(

2

222

xxxxx

xxxxxxxxxy

−+++=

=−++


−+=


−+=
 

c) Murakkab funksiyaning hosilasi   uufuf =


)()(  formulasida 

x
etgxuuuf +== 3,ln)(  dеb olib va hosilalar jadvaliga asosan 

===+==


+= u
u

uetgxuetgxy
xx 1

)(ln)3()]3[ln(  

xetgx

xe
e

xetgx
etgx

etgx
x

x
x

x

x

x 2

2

2
cos)3(

cos3
)

cos

1
3(

3

1
)3(

3

1

+

+
=+

+
=+

+
=   

natijaga erishamiz. 

d) Parametrik x=φ(t), y=ψ(t) ko’rinishda berilgan  funksiyaning hosilasini topish  

)(

)(

t

t
y








=  

formulasida  x=φ(t)=t(cost−sint),  y=ψ(t)= t(cost+sint) deb, izlanayotgan y′ 

hosilaning parametrik ko’rinishdagi ifodasini topamiz: 

=
−+−

+++
=

−

+
=

)sin(cos)sin(cos

)sin(cos)sin(cos

])sin(cos[

])sin(cos[

tttttt

tttttt

ttt

ttt
y  

)cos(sinsincos

)cos(sinsincos

)cossin()sin(cos

)cossin()sin(cos

ttttt

ttttt

ttttt

ttttt

+−−

−−+
=

−−+−

+−++
=  . 

 

 

III.2-masala 

 

     Ushbu 22
3 2

−−= xxy  funksiya grafigiga absissasi х0 =1 bo’lgan  nuqtada  

o’tkazilgan urinma va normal tеnglamasini tuzing. 

Yechish:     Ma'lumki, diffеrеntsiallanuvchi y=f(x) funksiya grafigining 

(х0, у0)= (х0, f(x0)) nuqtasiga o’tkazilgan urinma tеnglamasi 

))((
000

xxxfyy −=− , 

 normal tеnglamasi esа 
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)(
)(

1
0

0

0
xx

xf
yy −


−=−  

formulalar bilan topiladi. Bizning masaladа 22)(
3 2

−−= xxxf , х0=1 va  

                                      у0 =f(x0)= f(1)=
3 2

1 −21−2=1−4= −3,  

                       

у(х)=
3

4
2

3

2
2

13

2
2

3

2
)(2

3

2
)(

33
0

03
−=−=−=−=−=

x
xf

x
xf   

bo’ladi. Bu yеrdan urinma tеnglamasi 

                   у+3=
3

4
− (х−1) => 3у+9=−4х+4  => 4х+3у+5=0, 

normal tеnglamasi esа  

                    у+3=
4

3
(х−1) => 4у+12=3х−3 => 3х−4у−15=0 

ko’rinishda ekanligi kеlib chiqadi. 

 

III.3-masala 

  

Moddiy nuqta s=tsin2t tenglama bo’yicha harakatlanmoqda. Bu moddiy 

nuqtaning berilgan  t=π/4 vaqtdagi v(π/4) tezligini va a(π/4) tezlanishini 

aniqlang. 

Yechish:   Harakat tenglamasi s=s(t) bo’lgan moddiy nuqtaning t=t0 

vaqtdagi tezligi v(t0)=s′(t0) va tezlanishi a(t0)=s′′(t0) hosilalar orqali topiladi. Shu 

sababli dastlab I tartibli s′(t) va II tartibli s′′(t) hosilalarni hisoblaymiz: 

tttttttttttttts 2sinsincossin2sin)(sinsin)sin()(
22222

+=+=+== ,

)2cos2(sin22cos22sin2sin]2sin[sin])([)(
2

tttttttttttsts +=++=+==

Bu yerdan, yuqoridagi formulalarga asosan, 

4

2
1

4
)

2

2
(

2
sin

44
sin)

4
()

4
(

22  +
=+=+== sv , 

2)0
4

1(2)
2

cos
42

(sin2)
4

()
4

( =+=+==


sa  . 

 

III.4-masala 

 

      Berilgan  f(x)=x3+4,5x2−12x+1 funksiyani ekstremumga tekshiring va uning 

monotonlik oraliqlarini toping. 

Yechish: Bеrilgan f(x)=x3+4,5x2−12x+1 funksiyani ekstremumga 

tekshirish uchun dastlab 0)( = xf  tenglamadan uning kritik nuqtalarini 

topamiz: 
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f (x)=(x3+4,5x2−12x+1)=3x2+9x−12=0  3x2+9x−12=0  x2+3x−4=0,      

   
2

53

2

1693
2,1

−
=

+−
=x   x1 = −4, x2 = 1. 

Dastlab funksiyaning x1= –4 kritik nuqtadagi xarakterini aniqlaymiz. 

Bunda x<−4 holda 0)(  xf  va x>−4 holda 0)(  xf  bo’ladi. Demak, x1= –4 

kritik nuqtada funksiya lokal maksimumga ega bo’ladi va  

fmax=f(–4)=(–4)3+4.5∙(–4)2–12∙(–4)+1=57. 

Endi funksiyaning x2= 1 kritik nuqtadagi xarakterini aniqlaymiz. Bunda 

x<1 holda 0)(  xf  va x>1 holda 0)(  xf  bo’ladi. Demak, x2=1 kritik nuqtada 

funksiya lokal minimumga ega bo’ladi va  

fmin=f(1)=13+4.5∙12–12∙1+1= –5.5 . 

Funksiyaning monotonlk oraliqlari, ya’ni o’sish va kamayish sohalari, 

0)(  xf  va 0)(  xf  tengsizliklarning yechimlari kabi topiladi. Bunda 

1,4012930)(
2

−−+ xxxxxf  

bo’lgani uchun funksiyaning o’sish sohasi ),1()4,( −− ekanligi kelib 

chiqadi. 

Xuddi shunday tarzda 

14012930)(
2

−−+ xxxxf  

bo’lgani uchun funksiyaning kamayish sohasi )1,4(− oraliqdan iborat ekanligi 

kelib chiqadi. 
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MUSTAQIL  ISH  TOPSHIRIQLARI 

 

I topshiriq. 

 

            Ushbu chiziqli tеnglamalar sistеmasini Kramеr, Gauss hamda matritsalar 

usulida yеching: 









=++

=++

=++

3333232131

2323222121

1313212111

bхахаха

bхахаха

bхахаха

 

Izoh: Sistеmadagi aij  koeffitsient va bi ozod hadlardan iborat parametrlar variant 

bo‛yicha  jadvaldan olinadi. 

   

 

Variant 

   № 

Sistеma tеnglamalarining paramеtrlari 

 

а11  а12 а13 b1 а21 а22  а23 b2 a31 a32 a33 b3 

1 1 −3 3 –2 2 1 −3 1 1 −1 4 3 

2 2 1 6 2 3 −1 −3 10 −2 4 −1 3 

3 −2 3 2 0 4 −4 −4 4 1 6 1 13 

4 5 −3 2 −3 −5 2 6 2 0 −1 −4 −1 

5 1 1 1 0 1 0 2 −2 0 2 3 −1 

6 3 −2 3 4 0 2 1 –4 2 −4 0 2 

7 0 2 −1 3 1 3 0 9 5 −2 1 12 

8 1 1 2 −3 2 1 1 −4 1 2 3 −7 

9 2 −5 7 −1 1 1 −1 1 −3 2 −3 0 

10 1 1 −1 1 1 −1 1 5 1 1 1 9 

11 3 2 −1 5 0 2 −2 6 –3 7 –3 2 

12 10 3 4 7 2 3 −4 –1 7 −5 −4 −9 

13 3 2 −3 5 0 1 −1 –1 4 −2 8 4 

14 8 1 −4 1 3 −3 1 –4 4 9 −1 1 

15 9 −3 7 –7 −8 −2 1 −15 1 −1 1 –3 

16 8 6 −1 −6 6 1 −2 0 2 4 2 −2 

17 1 −6 −6 4 2 –1 2 5 1 3 6 1 

18 1 −2 3 −1 2 1 −2 2 4 3 −3 10 

19 5 3 4 −1 4 4 1 9 4 2 3 –1 

20 1 0 −1 3 5 −1 7 –10 4 9 5 3 

21 2 −3 6 –7 3 4 −1 –6 1 −5 2 10 

22 1 4 −2 8 1 −5 2 −3 5 6 1 −1 

23 2 −2 1 −6 4 3 −1 1 1 −4 2 −9 

24 1 3 1 −2 1 4 2 −4 1 −5 −3 10 

25 3 0 5 −1 0 2 1 −1 1 −3 1 2 

26 3 2 1 9 2 3 1 5 2 1 3 11 



 16 

27 4 −3 2 12 2 5 −3 −3 5 6 −2 0 

28 1 1 −3 6 2 −1 1 −1 3 1 2 3 

29 7 2 4 1 1 −3 −2 6 1 −4 −1 6 

30 2 −3 −2 3 3 −2 1 1 3 −4 −1 5 

 

 

II topshiriq 

 

      Fazoda uchlari А(x1, y1, z1), B(x2, y2, z2),  C(x3, y3, z3) va  D(x4, y4, z4) 

nuqtalarda joylashgan piramida bеrilgan. Bu piramida bo’yicha quyidagilarni  

bajaring: 

1.  AB  vektor koordinatalarini toping va undan foydalanib АВ qirra uzunligini 

hisoblang; 

2. AB   va AD  vektorlardan foydalanib AB  va  AD  qirralar orasidagi φ burchak 

kosinusini toping; 

3. AB   va AD  vektorlardan foydalanib piramidaning ABD tomoni yuzasini 

toping ; 

4. AB , AC  va AD  vektorlar yordamida ABCD piramidaning hajmini aniqlang; 

5.  АD qirra yotgan to‛g‛ri chiziqning kanonik va parametrik  tеnglamalarini 

     yozing; 

6. ABC yoq yotgan tekislikning umumiy, kesmalardagi va normal  tеnglamalarni  

    yozing; 

7. Piramidaning ABC va ABD yoqlari orasigi ikki yoqli α burchak kosinusini 

toping;  

8. Piramidaning  D uchidan  tushirilgan  DH balandligi yotuvchi L to’g’ri 

chiziqning kanonik tenglamasini aniqlang; 

9.  Piramidaning  D uchidan  tushirilgan DH  balandligining uzunligini toping. 

    

          Izoh:    А(x1, y1, z1), B(x2, y2, z2),  C(x3, y3, z3) va  D(x4, y4, z4) nuqtalarning 

koordinatalari variantga asosan  jadvaldan olinadi. 

 

Variant 

№ 

х1 у1 z1 x2 y2 z2 x3 y3 z3 x4 y4 z4 

1 2 4 8 −3 5 1 6 −4 3 5 8 −1 

2 −1 −3 −7 2 −4 0 −5 3 −2 −4 −7 2 

3 3 5 9 0 6 −2 7 1 4 6 9 0 

4 0 −2 7 −3 −3 5 −4 4 −1 −3 −6 3 

5 −4 6 −3 7 7 −1 8 0 5 7 −3 1 

6 1 −2 3 −4 5 −6 7 −8 9 −3 6 −5 

7 2 −3 4 −5 6 −7 8 −9 3 −4 7 1 

8 3 −4 −5 6 7 −8 9 −3 7 −4 −1 −2 

9 4 5 −6 −7 8 −9 3 −5 7 1 2 −3 
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10 −5 6 7 −8 9 −2 −1 3 −4 −2 3 4 

11 −6 7 −8 −9 0 3 2 1 −3 −3 −4 −5 

12 7 −8 4 0 −1 2 1 −2 3 4 5 6 

13 8 −9 1 −1 2 −3 −4 −5 −6 −7 0 4 

14 9 −1 1 −2 1 −2 3 4 5 6 7 8 

15 0 −1 2 1 −2 −3 −4 5 −6 7 −8 −9 

16 1 −2 −1 −2 3 4 5 6 7 −5 0 8 

17 2 1 2 3 −4 −5 −6 7 8 −9 0 −3 

18 −3 4 −5 1 −8 7 −4 −2 1 2 −1 0 

19 2 −5 3 −2 7 −8 3 −1 2 −3 1 5 

20 −4 3 −5 0 −9 6 5 −3 0 1 −3 2 

21 2 −3 6 17 3 4 −1 3 1 −5 2 10 

22 1 4 −2 8 1 −5 −3 1 −4 6 1 4 

23 2 −2 1 −6 4 3 −1 3 1 −4 2 −9 

24 1 3 1 −2 1 4 2 −36 1 −5 −3 10 

25 3 0 5 −1 0 2 1 −1 1 −3 1 2 

26 3 2 1 5 2 3 1 1 2 1 3 11 

27 4 −3 2 9 2 5 −3 4 5 6 −2 18 

28 1 1 −3 6 2 −1 1 5 3 1 2 7 

29 7 2 4 1 1 −3 −2 2 1 −4 −1 8 

30 2 −3 −2 4 3 −2 1 11 3 −4 −1 7 

 

       

 III topshiriq                                                

 

III.1-masala       

     Bеrilgan a), b), c) va d) hollardagi y=f(x) funksiyalarning  hosilalarini toping.  

                                         

№ a) 

 b) 

y = f(x) c) 

 d) 

y = f(x) 

1 a) 

1

1

+

−
=

x

x
y  

c) );ln1(arctg xy +=  

b) );1ln()1( ++= xxy  d) 2
,ln tytx ==  

2 a) 
;

sin1

2
2

x

xx
y

−

−
=  

c) );ln1arcsin( xy −=  

b) ;sin)1(
2

xxy +=  d) ttytx −==
2

,sin  

3 a) 

x

x
y

x

sin

10
10

+
=  

c) ;ln1arccos xy −=  

b) xxy arcctg)1(
2
+=  d) 2

,cos ttytx +==  
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4 a) 
2

sintg

x

xx
y

+
=  

c) x
ey

5cos1−
=  

b) ;arcsin)1(
2

xxy −=  d) 2
cos,12 tytx =+=  

5 a) 

x

xx
y

+

+
=

1

sincos
 

c) )1arcsin(
3

xy −=  

b) );1ln(
22

xxy +=  d) 32
,)1ln( tytx =+=  

6 a) 
2

1

ln

x

x
y

+
=  

c) );11ln( −−= xy  

b) );1(tg
2

xxy +=  d) 22
, tyex

t
==  

7 a) 
;

1
2
−

=
x

x
y  

c) 
;1arctg

2
xy +=  

b) );cos)(sin( xxxxy −+=  d) 1,
232
++== ttytx  

8 a) 
;

cos1

sin1

x

x
y

−

+
=  

c) ;)1sin(1
2
+−= xy  

b) )ctg)(tg( xxxxy −−=  d) 1,
32
+=+= tyttx  

9 a) 

x

x
y

ctg1

tg1

+

−
=  

c) )cossin( xey
х
+=  

b) 2arctg)1( −−= xxy  d) ttyttx +=−=
32

,4  

10 a) 
;

1 x

x
y

−
=  

c) )lnln( xxy +=  

b) ;2arcsin)1( xxy −−=  d) 32
)1(,4 +=−= tyttx  

11 a) 

25

1

−

−
=

x

x
y  

c) 
( ) 








−+ 1

1
1

x
x  

b) xxy lnsinln =  d) ttytx +=−=
32

,)2(  

12 a) 

73

32

+

+
=

x

x
y  

c) x
ey

5
arctg5=  

b) ( )( )1233
22

−++−= xxxxy  d) )3cos(,)4sin( +=−= tytx  

13 a) 

3

5
2

−
=

x

x
y  

c) 
)

3
4)(3

2
(

3 2
3

x

x
x

x
+−  

b) ( )1ln
5

+=
x

ey  d) )12(2cos,)12sin( −=−= tytx  

14 a) 

x

xx
y

43

2
2

−

+
=  

c) )12(tg ++= xy
x  

b) ( )( )32
211 xxy −−=  d) 2

,2 tyx
t

==  

15 a) 

x

x
y

−

+
=

1

1
 

c) xx
y 3cos3sin

2
=  
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b) ( )( )11
22

+−++= xxxxy  d) )12(2cos,)12sin( +=+= tytx  

16 a) 

1

2

+
=

x

x
y  

c) ( )( )( )321 −−−= xxxy  

b) )8/(tgln2 xy =  d) )12ln(,)12(
2

+=−= tytx  

17 a) 

2

2

+

−
=

x

x
y  

c) ( )xxy 2cosln2tg
2

1 2
+=  

b) ( )( )113 −+= xxy  d) )12ln(,)12ln( +=−= tytx  

18 a) 

3 2

3

xx

xx
y

+

−
=  

c) xy ctgctg
2

=  

b) ( )( )94
22
−−= xxy  d) 2

)12(,)12(tg +=−= tytx  

19 a) 

xx

xx
y

3

57

2

2

−

++
=  

c) x
ey −= 1arcsin  

b) ( )( )xxy 3121 ++=  d) 32
)12(,)12( +=−= tytx  

20 a) 

2

32

3

2

−

++−
=

x

xx
y  

c) 

x

x
y

3sin1

3sin1
ln

+

−
=  

b) ( )( )11
32
+−+= xxxy  d) )12lg(,10

12
−==

−
tyx

t  

21 a) 
;

1

1
2

2

+

−
=

x

x
y  

c) )ln1(tg xy +=  

b) );2ln()2(
2

++= xxy  d) ;tg)1(
2

xxy −=  

22 a) 
;

cos1

2
2

x

xx
y

−

−
=  

c) )ln1arccos( xy +=  

b) ;tg)1(
2

xxy −=  d) ttyx
t

2,10
2sin
−==  

23 a) 

x

e
y

x

ln

1
3

+
=  

c) xy ln1cos −=  

b) xxy arcctg)1(
2
−=  d) tytx arcsin,arccos ==  
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III.2-masala 

 

     )(xfy = tenglama bilan berilgan egri chiziqning  absissasi 0xx =  bo’lgan 

nuqtasiga o’tkazilgan  urinma va normal  tеnglamalarini yozing. 

      

                     

№ 

)(xfy =  x0 № )(xfy =  x0 

1 xxy 2
2
+=  2 16 123 += xtgy  π/2 

2 
2

80 xxy −=  −1 17 
x

exy
3

41 +−=  0 

3 xy cos21+=  π/2 18 xtgy 56=  π/20 
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2
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13 5
4

2

+−= x
x
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III.3-masala 

  

Moddiy nuqta s=s(t) tenglama bo’yicha harakatlanmoqda. Bu moddiy 

nuqtaning berilgan  t=t0 vaqtdagi v(t0) tezligini va a(t0) tezlanishini aniqlang. 
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−
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=
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=
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=
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III.4-masala 

 

Berilgan )(xfy = funksiyani ekstremumga tekshiring va uning 

monotonlik  oraliqlarini toping.                              
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−
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−
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+
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=
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=
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