O‘ZBEKISTON RESPUBLIKASI
OLIY VA O‘RTA MAXSUS TA’LIM VAZIRLIGI

NIZOMIY NOMIDAGI
TOSHKENT DAVLAT PEDAGOGIKA UNIVERSITETI

Matematik tahlil kafedrasi

MATEMATIK TAHLIL
MUSTAQIL TA’LIM UCHUN METODIK KO’RSATMALAR

I QISM

Tuzuvchilar:
Islomov B., Turgunbayev R.M.

TOSHKENT-2005
ANNOTATSIYA



Ushbu metodik ko‘rsatma pedagogika universiteti «Matematika va informatika»
bakalavriat yo‘nalishi bo‘yicha «Matematik tahlil» fanidan tahsil olayotgan | kurs talabalariga
rejalashtirilgan mustaqil ta’lim uchun tuzilgan bo‘lib, hagigiy sonlar to‘plami; funksiya va uning
berilish usullari; sonli ketma-ketlik va uning limiti; funksiyaning limiti, uzluksizligi; kesmada
uzluksiz bo‘lgan funksiyaning xossalari; hosila, uning geometrik va mexanik ma’nolari;
differensial va differensiallanuvchanlik; yuqori tartibli hosila va differensiallar; differensial
hisobning asosiy teoremalari; funksiyani to‘la tekshirish va grafigini chizishga oid mavzularni
mustaqil o’rganish uchun savollar va individual vazifalardan iborat.

Tuzuvchilar: fizika-matematika fanlari doktori, professor v/b
Islomov B.

fizika-matematika fanlari nomzodi, dotsent v/b
Turgunbayev R.

Tagrizchilar: fizika-matematika fanlari nomzodi, professor
Toshmetov O°.
fizika-matematika fanlari nomzodi, dotsent
Sharifova T.
fizika-matematika fanlari nomzodi, dotsent
>Kab6opos H.

Metodik ko‘rsatma Nizomiy nomidagi Toshkent Davlat Pedagogika
Universiteti kengashida ko‘rib chigilgan va nashrga tavsiya gilingan.

2005 vyil « » —sonli majlis bayoni.

© Nizomiy nomidagi Toshkent davlat
pedagogika universiteti



KIRISH

Talaba mustaqil ishining asosiy magsadlaridan biri o*gituvchining rahbarligi va nazorati
ostida talabada muayyan o‘quv ishlarini mustaqil ravishda bajarish uchun zarur bo‘lgan bilim va
ko‘nikmalarni  shakllantirish  va rivojlantirishdan iborat. Ushbu metodik ko‘rsatma
bakalavriatning «matematika va informatika» yo‘nalishida «Matematik tahlil» fanidan tahsil
olayotgan | kurs talabalari uchun mo‘ljallangan bo‘lib, bunda har bir mavzu bo‘yicha ma’ruzada
garalmaydigan, mustaqil o‘rganishga rejalashtirilgan ma’lumotlar (ta’rif, teorema, masalalar)ni
mustaqil o‘rganish uchun yordamchi savollar, mustaqil isbot gilish uchun tasdiglar hamda
masala-misollar berilgan, adabiyotlar ko‘rsatilgan.

Ma’ruza mashg‘ulotlarida, darslik yoki o‘quv go‘llanmalarda biror teorema isbotlanib,
aynan shunga o‘xshash teorema isbotsiz keltiriladi, talabaga taklif gilinadi. Matematik tahlilni
o‘rganish, xususan matematik tasdiqni isbotlash ko‘nikmasini shakllantirish  uchun
isbotlanmagan teoremani avvalgi teorema isbotidan o‘rganib isbotlash muhimdir. Shu sababli
mustaqil ta’limga rejalashtirilgan topshiriglar uchun isbotsiz keltirilgan teoremalarni isbotlash
taklif gilingan. Ma’ruzada ko‘pgina talabalar keltirilgan teorema shartlarining teorema xulosasi
uchun etarli yoki zaruriy shartlar ekanligiga kam e’tibor beradi. Shularni e’tiborga olgan holda
mustaqil ta’lim uchun berilgan topshiriglarga nazariy masalalar ham Kkiritildi. Bunday
topshiriglarni bajarish natijasida talabalarda mantiqiy tafakkuri rivojlanib boradi.

Mustaqil ta’lim uchun individual vazifalar berilgan. Bu vazifalar amaliy xarakterga ega.
Talabadan vazifani hal etishda nazariy bilimlarni, qoidalarni anglagan holda ishlatish talab
gilinadi.

Mustagqil ishni talaba alohida daftarda bajarib boradi, kerakli konsultatsiyalarni oladi va

bajarilgan ishni belgilagan vagtda himoya giladi.



I SEMESTR. MATEMATIK ANALIZGA KIRISH

1-mavzu. Matematik tahlil predmeti. Ratsional sonlar to‘plami va uning xossalari.
Ratsional sonlar to‘plamining kesimlari. Irratsional son tushunchasi. (2 soat)
1. Ratsional sonlar to‘plamida arifmetik amallarning ganday xossalari mavjud?
2. Arximed aksiomasi va uning ma’nosi nimadan iborat?
3. Ratsional sonlar to‘plamida chegaralangan va chegaralanmagan to‘plamlar ganday
ta’riflanadi? Ularga misollar keltiring.
4. Ratsional sonlarni geometrik tasvirlash deganda nimani tushinasiz va u ganday amalga
oshiriladi?
5. Ratsional va irratsional kesimlarni ta’riflang, misollarda tushintiring.

6.n, v/n, ¥n (bu erda n gurux jurnalidagi talaba familiyasining tartib nomeri) ni aniglaydigan

kesimlarning tavsiflang.
Adabiyot: [1]. 21-32Db.;

2-mavzu. Hagiqiy sonlar to*plamining xossalari (zichlik, tartiblanganlik,
uzluksizlik). Hagigiy sonlarni sonlar o‘gida tasvirlash. (2 soat)
1. Quyidagi tasdigni isbotlang: Agar x<y va y<z bo‘lsa, u holda x<z bo‘ladi.
2. Hagqiqiy sonlar to‘plamida qo‘shish amali ganday aniglanadi?
3. Hagigiy sonning absolyut giymati ganday aniglanadi va uning ganday xossalari mavjud?
4. |x|, |x-y| ning geometrik ma’nosi nimadan iborat?
5. Quyidagi tasdiglarni isbotlang: 1) ||x|-IyII<[x-yl; 2) [x-Y[<[X|*+]yI;
3) [x1+Xo+.. . Xn|<[X1|+[X2|+...+|xn| (Matematik induksiya metodi yordamida)
6. Irratsional sonni tagribiy hisoblash ganday amalga oshiriladi?
7. Hagiqiy sonni cheksiz o‘nli kasr ko‘rinishda ifodalanishini tushintiring.
8. Cheksiz davriy o‘nli kasrning ratsional son ekanligi ganday isbotlanadi?
9. Cheksiz davriy bo‘Imagan o‘nli kasrning irratsional son ekanligi ganday isbotlanadi?
10. To“g‘ri chizigning uzluksizlik xossasi nimadan iborat?
11. Haqiqiy sonlar to*plami bilan to‘g‘ri chizig nuqtalari to‘plami orasida o‘zaro bir giymatli
moslik ganday o‘rnatiladi?
Adabiyot: [1]. 32-35; 52-61; [2], 4-10b.;

3-mavzu. Chegaralangan sonli to‘plamlar. Quyidan va yuqoridan chegaralangan
to*plamlar, ularning chegaralari. Chegaralarning mavjudligi hagidagi teorema. (2 soat)
1. Fagat quyidan chegaralangan, fagat yugoridan chegaralangan va chegaralangan to‘plamlarga
misollar keltiring. Misollarni asoslang.
2. Quyidan chegaralanmagan, yugoridan chegaralanmagan, chegaralanmagan to‘plamlar ganday
ta’riflanadi?
3. Anig yugori, aniq quyi chegaralari o*ziga tegishli, 0“ziga tegishli bo‘lmagan to‘plamlarga
misollar keltiring.
4. Quyidagi tasdigni isbotlang: Har ganday quyidan chegaralangan to‘plam uchun uning quyi
chegaralari orasida eng kattasi mavjud.
5. Aniq yugori va aniq quyi chegaralarning ganday xossalari bor?
6. Quyidagi tasdigni isbotlang: Agar E to‘plam quyidan chegaralangan bo‘lib, E1 1E bo‘lsa, u
holda E; to‘plam ham quyidan chegaralangan va infE:>infE bo‘ladi.
2) Agar E to‘plam quyidan chegaralangan va b=infE bo‘lsa, u holda ¥e>0 uchun shunday x’ €E
mavjudki, x’<b+e bo‘ladi.

Adabiyot: [1]. 38-41; [2], 10-15b.;

4-mavzu. Funksiyaning ta’rifi va berilish usullari. Funksiyalar ustida arifmetik
amallar. Funksiyalarning kompozitsiyasi. (2 soat)
1. 1-vazifa.



2. Qanday funksiyalar aynan teng deyiladi? Aynan teng funksiyalarga misollar keltiring.
3. Agar Dy to“plam f(x) funksiyaning D> to‘plam g(x) funksiyaning aniglanish sohalari bo‘lsa, u
holda f+g/f, frig+g?, f/g + g/f, 1/(fg); f/(f-g) funksiyalarning aniglanish sohalarini tavsiflang.
4. 2-vazifa
Adabiyot: [1]. 109-112; [2], 17-19b.

5-mavzu. Monoton funksiyalar. Teskari funksiya. (2 soat)
1. Agar f(x) va g(x) funksiyalar D to‘plamda berilgan hamda o‘suvchi bo‘lsa, u holda f(x) + g(x)
o‘suvchi ekanligini isbotlang.
2. Agar f(x) va g(x) funksiyalar D to‘plamda nomanfiy o*suvchi (kamayuvchi) funksiyalar
bo‘lsa, u holda f(x)xg(x) o‘suvchi (kamayuvchi) ekanligini isbotlang.
3. Agar f(x) va g(x) funksiyalar D to*plamda manfiy o‘suvchi (kamayuvchi) funksiyalar bo‘lsa,
u holda f(x)*g(x) kamayuvchi (o‘suvchi) ekanligini isbotlang.
4. Agar f(x) funksiya D to‘plamda o‘suvchi va f(x)>0 bo‘lsa, u holda 1/f(x) kamayuvchi
ekanligini isbotlang.
5. Agar f(x) funksiya D to‘plamda o*suvchi va ¢ o*zgarmas son bo‘lsa, u holda cxf(x)
funksiyaning monotonligi hagida nima deyish mumkin? Javobingizni asoslang.
6. Agar f(x) va g(x) funksiyalar D to‘plamda berilgan hamda o*suvchi bo‘lsa, u holda f(x) - g(x)
funksiyaning monotonligi hagida nima deyish mumkin? Javobingizni asoslang.
7. Teskari funksiya mavjud bo‘lishining etarli sharti nimadan iborat?
8. Monoton bo‘lmagan, lekin teskari funksiyasi mavjud bo‘lgan funksiyaga misol keltiring.
9. Funksiya va unga teskari funksiya grafiklari y=x to‘g‘ri chizigga nisbatan simmetrik bo‘lishini
isbotlang.
10. 3-vazifa.

Adabiyot: [1]. 119-121; [2], 23-35b.;

6-mavzu. Juft, toq, chegaralangan funksiyalar. Davriy funksiyalar. (2 soat)
1. Agar f(x) va g(x) X to‘plamda aniglangan juft funksiyalar bo‘lsa, u holda f(x)+g(x), f(x)-g(x),
f(x)xg(x), f(x)/g(x), g(x)*0 funksiyalar ham juft funksiya ekanligini ko‘rsating.
2. Agar f(x) va g(x) X to‘plamda aniglangan toq funksiyalar bo‘lsa, u holda f(x)+g(x), f(x)-g(x)
funksiyalar toq, f(x)xg(x), f(x)/g(x), g(x)*0 funksiyalar juft funksiya ekanligini ko‘rsating.
3. Quyidagi tasdigni isbotlang: Koordinatalar boshiga nisbatan simmetrik bo‘lgan X to‘plamda
aniglangan har ganday funksiyani toq va juft funksiyalarning yig“indisi ko‘rinishda ifodalash
mumkin.
4. Agar f(x) va g(x) X to*plamda aniglangan chegaralangan funksiyalar bo‘Isa, u holda f(x)+g(x),
f(x)-g(x), f(x)xg(x), |f(x)| funksiyalar ham chegaralangan funksiya ekanligini ko‘rsating.
5. Quyidan chegaralanmagan, yuqoridan chegaralanmagan, chegaralanmagan funksiyalarni
ta’riflang.
6. 4-vazifa.
7. Davriy funksiyaning aniglanish sohasi hagida nima deyish mumkin?
8. Ikkita davriy funksiyalarning yig‘indisi hagida nima deyish mumkin?
9. Davriy funksiya gat’iy monoton bo‘lishi mumkinmi? Javobingizni asoslang.
10. Trigonometrik funksiyalardan fargli bo‘lgan davriy funksiyalarga misol keltiring.
Adabiyot: [1]. 112-119; [2], 23-35b.;

7-mavzu. Sonli ketma-ketlik. Ketma-ketlikning limiti. Yaginlashuvchi ketma-
ketliklarning xossalari. Oraliq o*zgaruvchining limiti. (3 soat)
1. 5-vazifa;
2. Ketma-ketlik limitiga berilgan ta’rifda |as-a|<e tengsizlik o‘rniga |an-al<e tengsizlikni
ishlatish mumkinmi, javobingizni asoslang.
3. lima, = a ni geometrik ma’nosi nimadan iborat?
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4. «Ketma-ketlikning chekli limiti mavjud emas» degan jumlaning geometrik ma’nosi nimadan
iborat?

5. Qo‘yidagi jumlani isbotlang: Agar ketma-ketlik yaginlashuvchi bo‘lsa, u holda undan chekli
sondagi hadlarini tashlab yuborishdan hosil bo‘lgan ketma-ketlik yaginlashuvchi bo‘ladi.

6. Qo‘yidagi jumla to*g‘rimi «agar ketma-ketlikning fagat chekli sondagi hadlarigina manfiy
bo‘lsa, u holda uning limiti musbat bo‘ladi» ?

7. Agar YnTN uchun 0<xn£yn va lim y,=0 bo‘lsa, u holda lim x,=0 ekanligini isbotlang.

8. Tenglik va tengsizliklarda limitga o‘tish hagidagi teoremalar ([1], 79-80 b. 1°, 2°, 3% xossalar)
«VnTN» o‘rniga «biror nomerdan boshlab (ya’ni 3no, ¥n>no)» ishlatsak ham o‘rinli ekanligini
ko‘rsating.

Adabiyot: [1], 64-74 b.; [2], 39-42b.;

8-mavzu. Cheksiz kichik ketma-ketliklar va ularning xossalari. Cheksiz katta
ketma-ketliklar. Yig‘indi, ko‘paytma va bo‘linmaning limiti. (2 soat)
1. lima, =+ va lima, =—co larni ta’riflang.

2. Cheksiz katta ketma-ketlik chegaralanmagan bo‘lishini ko‘rsating, chegaralanmagan, lekin
cheksiz katta bo‘lmagan ketma-ketlikka misol ko‘rsating.
3. Anigmaslik deganda nimani tushunasiz?
4. Anigmaslik turlarga misollar keltiring.
5. 6-9 vazifalar.
Adabiyot: [1], 70-71, 74-78, 81-85 b. [2], 43-47b.;

9-mavzu. Monoton ketma-ketlik, e soni. Ichma-ich joylashgan segmentlar prinsipi.
(2 soat)
1. Chegaralangan, yugoridan chegaralangan, quyidan chegaralangan, chegaralanmagan ketma-
ketliklarga ta’rif bering. Misollar keltiring.
2. Quyidan chegaralangan kamayuvchi ketma-ketlik limiti mavjudligi hagidagi teoremani
isbotlang.
3. Ichma-ich joylashgan segmentlar prinsipi hagidagi teoremada segmentni interval,
yariminterval bilan almashtirib bo‘Imasligini misollarda ko‘rsating.
4. Agar ketma-ketlik biror hadidan boshlab o*suvchi va yugoridan chegaralangan bo‘lsa, u holda
bu ketma-ketlik yaginlashuvchi bo‘ladimi?
5. 10-vazifa.

Adabiyot: [1], 86-95 b.; [2], 51-54b.;

10-mavzu. Qism ketma-ketlik. Bolsano-Veyershtrass teoremasi. Koshi kriteriyasi. (1
soat)
1. Qism ketma-ketlikka berilgan ta’rifdagi shartlarni sanang. Qism ketma-ketlikka misollar
keltiring.
2. Biror gism ketma-Kketligi yaginlashuvchi, lekin o*zi yaginlashuvchi bo‘Imagan ketma-ketlikka
misol keltiring.
3. Barcha gism ketma-ketliklari yaginlashuvchi bo*lgan ketma-ketlikka misol keltiring.
4. Agar ketma-ketlikning biror gism ketma-ketligi uzoglashuvchi bo‘lsa, u holda bu ketma-ketlik
chegaralanmagan bo‘ladi. Jumla to*g‘rimi?
5. Bolsano-Veyershtrass teoremasi isbotida chegaralangan ketma-ketlikni 0z ichida saglaydigan
segmentning mavjudligi ganday asoslanadi?
6. «Ketma-ketlik fundamental emas» degan iborani ganday tushuntirish mumkin?
7. 11-vazifa.

Adabiyot: [1], 98-103 b.; [2], 56-58D.;



11-mavzu. Funksiyaning nuqtadagi limiti. Limitga ega bo‘lgan funksiyalarning
sodda xossalari. Limitning yagonaligi. Cheksiz kichik funksiyalar va ularning xossalari. (2
soat)
1. To*plamning limit nugtasi xossalarini sanang.
2. Chekli nugta, oo, +o0, -00 «nuqta» atroflarini tengsizliklar yordamida bering, ularni sonlar
o0‘gida tasvirlang.
3. (a,b) intervalning har bir nugtasi va uchlari shu to‘plamning limit nugtasi bo“lishini ko‘rsating.
3. Funksiyaning nugtadagi limitiga berilgan Geyne va Koshi ta’riflarining ekvivalentligini
isbotlang.
4. Funksiyaning +oo «nuqta»dagi limitiga Geyne va Koshi ta’riflarini bering. Ularning
ekvivalentligini ganday isbotlash mumkin?
5. lerr; f(x) =0, lerr; f(x)=-o0, lerr; f(x)=+oo larni ta’riflang. Ularning geometrik ma’nolari

hagida nima deyish mumkin?
6. lim f(x)=a, lim f(x)=a, lim f(x)=a larni ta’riflang. Ularning geometrik ma’nolari

hagida nima deyish mumkin?
7. lim f(x) =oo, Iirp f(x)=¥%, lim f(x)=% larni ta’riflang.

8. Anigmasliklarning har bir turiga misollar keltiring.
9. 1l.1-vazifa.
Adabiyot: [1], 127-133, 136-138, 145 b.; [2], 59-65b.;

12-mavzu. Ikki funksiya yig‘indisi, ko‘paytmasi va bo‘linmasining limiti. Monoton
funksiya limitining mavjudligi. Funksiyaning chekli limitga ega bo‘lish sharti. (3 soat)
1. 1l. 2-, 3- vazifalar.
2. Monoton funksiyaning limiti hagidagi teoremada VxTX uchun x£a (x3a) shart talab gilinadi.
Bu shartni ganday tushuntirasiz?
3. Agar f(x) funksiya (a,b) intervalda aniglangan, kamayuvchi va quyidan chegaralanmagan
bo‘lsa, u holda lerr; f (x)=-00 bo‘lishini isbotlang.

4. Funksiyaning chekli limitga ega bo‘lishining zaruriy va etarli (Koshi alomati) shartini
isbotlang.
5. Koshi shartining geometrik ma’nosi nimadan iborat?

Adabiyot: [1], 127-133 b.; [2], 65-68, 72-73b.;

13-mavzu. Bir tomonli limitlar. Funksiyalar kompozitsiyasining limiti. Ba’zi bir
ajoyib limitlar. (2 soat)
1. Nugtaning bir tomonli atrofini tengsizliklar yordamida yozing.
2. 1. 4-6-vazifalar.
3. Funksiyaning a nugtadagi chap (0*ng) limitiga Geyne ta’rifini bering.
4. Iim0 f(x) =00, Xﬂglo f(x)=-o0, Xﬂgno f (x)=+00 larni ta’riflang. Ularning geometrik ma’nolari

hagida nima deyish mumkin?
Adabiyot: [1], 132-133, 134-136, 139-140, 162-163 b.; [2], 66-71b.;

14-mavzu. Uzluksiz funksiyalar. Funksiyaning nuqtadagi uzluksizligi. Bir tomonli
uzluksizlik. Monoton funksiyaning uzluksizligi va uzilish nugtalari. (2 soat)
1. Agar f(x) funksiya xo nugtada uzluksiz bo‘lsa, u holda funksiya xo nugtaning biror atrofida
chegaralangan bo‘lishini isbotlang.
2. Agar f(x) funksiya xo nugtada uzluksiz va f(xo)>p (f(x0)<q) bo‘lsa, u holda xo nugtaning biror
atrofidagi barcha nuqgtalarda f(x)>p (f(x)<q) bo‘lishini isbotlang.



3. Agar f(x) funksiya xo nugtada uzluksiz va f(xo)=0 bo‘lsa, u holda xo nugtaning etarlicha kichik
atrofida funksiya giymatlari hagida nima deyish mumkin? Misollarda tushintiring. (Grafiklardan
foydalanish mumkin)
4. 111.3-vazifa

Adabiyot: [1], 151-159 b.; [2], 78-80, 82-83, 88-89h.;

15-mavzu. Ikkita uzluksiz funksiya yig‘indisi, ko*paytmasi va bo‘linmasining
uzluksizligi. Funksiyalar kompozitsiyasining uzluksizligi. (2 soat)
1. 1. 1-,2-vazifalar.
2. Ikkita funksiya yig‘indisi, ayirmasi, ko‘paytmasi Xo nugtada uzluksiz bo‘lsa, funksiyalarning
0°zi hagida nima deyish mumkin? Misollar keltiring.
3. Ikkita f(x) va g(x) funksiya bo‘linmasining xo nugtadagi uzluksizligi hagidagi tasdigda g(xo)*0
shart berilgan. Ushbu shartni g(x)*0 shart bilan almashtirish mumkinmi? Javobingizni asoslang.
4. f(x) va g(x) funksiyalar xo nugtada uzluksiz, g(xo)=0 bo‘lsa, f(x)/g(x) funksiyaning Xo
nugtadagi limiti hagida nima deyish mumkin? Javobingizni asoslang (misollar orgali
tushintiring)
5. Funksiyalar kompozitsiyasining uzluksizligi ganday isbotlanadi?

Adabiyot: [1], 150-152 b.; [2], 86-87b.;

16-mavzu. Kesmada uzluksiz bo‘lgan funksiyalarning chegaralanganligi, eng kichik
va eng katta giymatlari. Uzluksiz funksiyalarning oraliq giymatlari. (2 soat)
1. Qanday funksiya kesmada uzluksiz deyiladi?
2. Kesmada uzluksiz bo‘Imagan, lekin chegaralangan funksiyaga misol keltiring.
3. Agar Vxe[a,b] da f(x)<c bo‘lsa, u holda j(x)=1/(c-f(x)) funksiyaning [a,b] da uzluksiz
ekanligini asoslang.
4. Kesmada chegaralangan uzluksiz funksiya o‘zining aniq quyi chegarasiga erishishini
isbotlang.
5. l1l. 4-vazifa.
6. Agar f(x) funksiya (a,b) intervalda aniglangan, uzluksiz va Iim0 f(x)=-o0,

X—a+

lim f(x)=+o0 bo‘lsa, u holda (a,b) intervaldagi kamida bir nugtada funksiya nol giymat gabul

x—b-0
gilishini isbotlang. Shunday xossaga ega bo‘lgan funksiyaga misol keltiring.
7. Tengsizliklarni yechishning intervallar usulini asoslang.

Adabiyot: [1], 164-169 b.; [2], 84-88b.;

17-mavzu. Teskari funksiyaning mavjudligi va uzluksizligi. Tekis uzluksizlik.
Kantor teoremasi. (1 soat)
1. 111. 5-vazifa.
2. Teskari funksiyaning mavjudligi va uzluksizligi hagidagi teoremani kamayuvchi funksiya
uchun isbotlang.
3. Kantor teoremasi isbotida funksiya garalayotgan to‘plamning kesma ekanligidan gaerda
foydalaniladi?
4. Funksiya intervalda (yarimintervalda) tekis uzluksiz bo‘lishi mumkinmi?
5. Agar f(x) funksiya [a,b] kesmada tekis uzluksiz bo‘lsa, u holda bu funksiya (a,b) intervalda
tekis uzluksiz bo*ladimi? Javobingizni asoslang.
6. Funksiyaning to‘plamdagi tebranishi ganday aniglanadi?

Adabiyot: [1], 169-173 b.; [2], 89-92b.;

18-mavzu. Asosiy elementar funksiyalar. Haqiqgiy ko‘rsatkichli daraja.
Ko‘rsatkichli, logarifmik va darajali funksiya. (2 soat)
1. Ko‘rsatkichli funksiyaning chegaralanmaganligini isbotlang.
2. Ko‘rsatkichli funksiyaning davriy emasligini ganday ko‘rsatish mumkin?
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3. Logarifmik funksiyaning chegaralanmaganligini isbotlang.
4. Logarifmik funksiyaning davriy emasligini ganday ko‘rsatish mumkin?
5. Logarifmik funksiyaning uzluksizligi ganday isbotlanadi?
6. Darajali funksiyaning uzluksizligi ganday isbotlanadi?
7. Giperbolik funksiyalarning uzluksizligini asoslang.
Adabiyot: [1], 121-125 b.; [2], 92-95, 98b.;

19-mavzu. Trigonometrik va teskari trigonometrik funksiyalar. (2 soat)
1. cosx, tgx, ctgx funksiyalarning oz aniglanish sohasida uzluksiz ekanligini isbotlang.
2. tgx, ctgx funksiyalarning chegaralanmaganligini ko‘rsating.
3. Chegaralanmagan funksiyaga teskari funksiyaning chegaralangan, chegaralanmaganligi
hagida nima deyish mumkin?
4. Tog (juft) funksiyaga teskari funksiyaning tog-juftligi hagida nima deyish mumkin?
5. Teskari trigonometrik funksiyalarning uzluksizligi ganday isbotlanadi?
Adabiyot: [1], 114-117 b.; [2], 99-101b.;



10.

11.

INDIVIDUAL VAZIFALAR

I. Funksiya, ketma-ketlik limiti
1-vazifa

Radiusi R ga teng bo‘lgan yarim aylanaga to‘g‘ri to‘rtburchak ichki chizilgan. Shu
to‘g‘ri to‘rtburchakning perimetrini bir tomonining funksiyasi sifatida ifodalang.
Hosil bo‘lgan funksiyaning aniglanish sohasini toping, uni funksiya analitik
ifodasining aniglanish sohasi bilan solishtiring. Funksiya grafigi eskizini chizing.
Silindrning sirti S ga teng. Silindrning hajmini uning asosining funksiyasi sifatida
ifodalang. Hosil bo‘lgan funksiyaning aniglanish sohasini toping, uni funksiya
analitik ifodasining aniglanish sohasi bilan solishtiring. Funksiya grafigi eskizini
chizing.
Silindrning hajmi V ga teng. Silindr sirtini asosining funksiyasi sifatida ifodalang.
Hosil bo‘lgan funksiyaning aniglanish sohasini toping, uni funksiya analitik
ifodasining aniglanish sohasi bilan solishtiring. Funksiya grafigi eskizini chizing.
Perimetri 2p ga teng bo‘lganteng yonli uchburchak asosi atrofida aylantirishdan hosil
bo‘lgan jism hajmini uchburchak asosining funksiyasi sifatida ifodalang. Hosil
bo‘lgan funksiyaning aniglanish sohasini toping, uni funksiya analitik ifodasining
aniglanish sohasi bilan solishtiring. Funksiya grafigi eskizini chizing.
Teng yonli uchburchakni balandligi atrofida aylantirishdan konus hosil bo‘lgan. Teng
yonli uchburchakning perimetri 2p ga teng. Konus hajmini teng yonli uchburchak
asosining funksiyasi sifatida ifodalang. Hosil bo‘lgan funksiyaning aniglanish
sohasini toping, uni funksiya analitik ifodasining aniglanish sohasi bilan solishtiring.
Funksiya grafigi eskizini chizing.
Radiusi R bo‘lgan yarimsharga konus shunday tashqi chizilgan-ki, ular asoslarining
markazlari ustma-ust tushadi. Konus yon sirtini konus balandligi funksiyasi sifatida
ifodalang. Hosil bo‘lgan funksiyaning aniglanish sohasini toping, uni funksiya
analitik ifodasining aniglanish sohasi bilan solishtiring. Funksiya grafigi eskizini
chizing.
Radiusi R bo‘lgan sharga konus ichki chizilgan. Konus yon sirtini konus balandligi
funksiyasi sifatida ifodalang. Hosil bo‘lgan funksiyaning aniglanish sohasini toping,
uni funksiya analitik ifodasining aniglanish sohasi bilan solishtiring. Funksiya grafigi
eskizini chizing.
Yarim o‘glari a va b bo‘lgan ellipsga to‘g‘ri to‘rtburchak ichki chizilgan. To‘g‘ri
to‘rtburchak yuzini uning bir tomonining funksiyasi sifatida ifodalang. Hosil bo‘lgan
funksiyaning aniglanish sohasini toping, uni funksiya analitik ifodasining aniglanish
sohasi bilan solishtiring. Funksiya grafigi eskizini chizing.
Markaziy burchagi 90° ga teng, radiusi R bo‘lgan doiraviy sektorga to‘g‘ri
to‘rtburchak shunday chizilgan-ki, uning bir uchi doiraning markazi bilan ustma-ust
tushadi, garama-qarshi uchi esa aylanada yotadi. To‘g‘ri to‘rtburchak yuzini uning bir
tomonining funksiyasi sifatida ifodalang. Hosil bo‘lgan funksiyaning aniglanish
sohasini toping, uni funksiya analitik ifodasining aniglanish sohasi bilan solishtiring.
Funksiya grafigi eskizini chizing.
Markaziy burchagi 90° ga teng, radiusi R bo‘lgan doiraviy sektorga to‘g‘ri
to‘rtburchak shunday chizilgan-ki, uning bir uchi doiraning markazi bilan ustma-ust
tushadi, garama-garshi uchi esa aylanada yotadi. To‘g‘ri to‘rtburchak perimetrini
uning bir tomonining funksiyasi sifatida ifodalang. Hosil bo‘lgan funksiyaning
aniglanish sohasini toping, uni funksiya analitik ifodasining aniglanish sohasi bilan
solishtiring. Funksiya grafigi eskizini chizing.
M(4;1) nugtadan to‘g‘ri chiziq shunday o‘tkazilgan-ki, u birinchi kvadrantdan to‘g‘ri
burchakli uchburchak ajratadi. Shu to‘g‘ri burchakli uchburchakning yuzini to‘g‘ri
burchakli uchburchak katetlaridan birining funksiyasi sifatida ifodalang. Hosil
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

bo‘lgan funksiyaning aniglanish sohasini toping, uni funksiya analitik ifodasining
aniglanish sohasi bilan solishtiring. Funksiya grafigi eskizini chizing.

Asosi kvadratdan iborat qopgogsiz yashik berilgan. Uning hajmi V ga teng bo‘lsa,
yashik sirtini asosi tomonining funksiyasi sifatida ifodalang. Hosil bo‘lgan
funksiyaning aniglanish sohasini toping, uni funksiya analitik ifodasining aniglanish
sohasi bilan solishtiring. Funksiya grafigi eskizini chizing.

M(1;3) nugtadan to‘g‘ri chiziq shunday o‘tkazilgan-ki, u birinchi kvadrantdan to‘g‘ri
burchakli uchburchak ajratadi. Shu to‘g‘ri burchakli uchburchak gipotenuzasini
to*g‘ri burchakli uchburchak katetlaridan birining funksiyasi sifatida ifodalang. Hosil
bo‘lgan funksiyaning aniglanish sohasini toping, uni funksiya analitik ifodasining
aniglanish sohasi bilan solishtiring. Funksiya grafigi eskizini chizing.

M(1;4) nugtadan to‘g‘ri chizig shunday o‘tkazilgan-ki, u birinchi kvadrantdan to‘g‘ri
burchakli uchburchak ajratadi. Shu to‘g‘ri burchakli uchburchakning katetlari
uzunliklari yig‘indisini katetlardan birining funksiyasi sifatida ifodalang. Hosil
bo‘lgan funksiyaning aniglanish sohasini toping, uni funksiya analitik ifodasining
aniglanish sohasi bilan solishtiring. Funksiya grafigi eskizini chizing.

Silindr yugoridan yarim shar bilan (yopilgan) tugallangan. Bu jismning hajmi V ga
teng. Jism to‘la sirtini asosini radiusining funksiyasi sifatida ifodalang. Hosil bo‘lgan
funksiyaning aniglanish sohasini toping, uni funksiya analitik ifodasining aniglanish
sohasi bilan solishtiring. Funksiya grafigi eskizini chizing.

Asosining diametri d, balandligi h bo‘lgan konusga silindr ichki chizilgan.
Silindrning hajmini silindr balandligining funksiyasi sifatida ifodalang. Hosil bo‘lgan
funksiyaning aniglanish sohasini toping, uni funksiya analitik ifodasining aniglanish
sohasi bilan solishtiring. Funksiya grafigi eskizini chizing.

Radiusi R ga teng bo‘lgan yarimsharga asosi kvadratdan iborat bo‘lgan to‘g‘ri
parallelepiped ichki chizilgan. Parallelepiped hajmini uning balandligi funksiyasi
sifatida ifodalang. Hosil bo‘lgan funksiyaning aniglanish sohasini toping, uni
funksiya analitik ifodasining aniglanish sohasi bilan solishtiring. Funksiya grafigi
eskizini chizing.

Radiusi R ga teng bo‘lgan yarimsharga asosi kvadratdan iborat bo‘lgan to‘g‘ri
parallelepiped ichki chizilgan. Parallelepiped hajmini uning asosi uzunligining
funksiyasi sifatida ifodalang. Hosil bo‘lgan funksiyaning aniglanish sohasini toping,
uni funksiya analitik ifodasining aniglanish sohasi bilan solishtiring. Funksiya grafigi
eskizini chizing.

Radiusi R ga teng bo‘lgan yarimsharga asosi teng tomonli uchburchakdan iborat
bo‘lgan to‘g‘ri parallelepiped ichki chizilgan. Parallelepiped hajmini uning asosi
uzunligining funksiyasi sifatida ifodalang. Hosil bo‘lgan funksiyaning aniglanish
sohasini toping, uni funksiya analitik ifodasining aniglanish sohasi bilan solishtiring.
Funksiya grafigi eskizini chizing.

Radiusi R ga teng bo‘lgan yarimsharga asosi teng tomonli uchburchakdan iborat
bo‘lgan to*g‘ri parallelepiped ichki chizilgan. Parallelepiped hajmini uning balandligi
funksiyasi sifatida ifodalang. Hosil bo‘lgan funksiyaning aniglanish sohasini toping,
uni funksiya analitik ifodasining aniglanish sohasi bilan solishtiring. Funksiya grafigi
eskizini chizing.

Radiusi R ga teng bo‘lgan yarimsharga asosi teng tomonli uchburchakdan iborat
bo‘lgan to*g‘ri parallelepiped ichki chizilgan. Parallelepiped to‘la sirtini uning
balandligi funksiyasi sifatida ifodalang. Hosil bo‘lgan funksiyaning aniglanish
sohasini toping, uni funksiya analitik ifodasining aniglanish sohasi bilan solishtiring.
Funksiya grafigi eskizini chizing.

Radiusi R ga teng bo‘lgan yarimsharga asosi kvadratdan iborat bo‘lgan to‘g‘ri
parallelepiped ichki chizilgan. Parallelepiped to‘la sirtini uning asosi uzunligining
funksiyasi sifatida ifodalang. Hosil bo‘lgan funksiyaning aniglanish sohasini toping,
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23.

24.

25.

26.

27.

28.

29.

30.

uni funksiya analitik ifodasining aniglanish sohasi bilan solishtiring. Funksiya grafigi
eskizini chizing.

Radiusi R ga teng bo‘lgan sharga silindr ichki chizilgan. Silindr hajmini balandlik
funksiyasi sifatida ifodalang. Hosil bo‘lgan funksiyaning aniglanish sohasini toping,
uni funksiya analitik ifodasining aniglanish sohasi bilan solishtiring. Funksiya grafigi
eskizini chizing.

Hajmi V ga teng bo‘lgan konus yon sirtini konus balandligining funksiyasi sifatida
ifodalang. Hosil bo‘lgan funksiyaning aniglanish sohasini toping, uni funksiya
analitik ifodasining aniglanish sohasi bilan solishtiring. Funksiya grafigi eskizini
chizing.

Yasovchisi 30 sm ga teng bo‘lgan konik voronka berilgan. VVoronkaning hajmini
balandlik funksiyasi sifatida ifodalang. Hosil bo‘lgan funksiyaning aniglanish
sohasini toping, uni funksiya analitik ifodasining aniglanish sohasi bilan solishtiring.
Funksiya grafigi eskizini chizing.

Radiusi R ga teng bo‘lgan sharga konus ichki chizilgan. Konus hajmini balandlik
funksiyasi sifatida ifodalang. Hosil bo‘lgan funksiyaning aniglanish sohasini toping,
uni funksiya analitik ifodasining aniglanish sohasi bilan solishtiring. Funksiya grafigi
eskizini chizing.

Balandligi h, asosining radiusi r bo‘lgan silindrga konus tashqi chizilgan (silindr va
konus asoslari bir tekislikda yotadi). Konus hajmini balandligining funksiyasi Radiusi
R ga teng bo‘lgan sharga silindr ichki chizilgan. Silindr hajmini balandlik funksiyasi
sifatida ifodalang. Hosil bo‘lgan funksiyaning aniglanish sohasini toping, uni
funksiya analitik ifodasining aniglanish sohasi bilan solishtiring. Funksiya grafigi
eskizini chizing.

Radiusi R ga teng bo‘lgan sharga to‘g‘ri doiraviy konus tashqi chizilgan. Konus
hajmini balandligining funksiyasi Radiusi R ga teng bo‘lgan sharga silindr ichki
chizilgan. Silindr hajmini balandlik funksiyasi sifatida ifodalang. Hosil bo‘lgan
funksiyaning aniglanish sohasini toping, uni funksiya analitik ifodasining aniglanish
sohasi bilan solishtiring. Funksiya grafigi eskizini chizing.

Balandligi H, asosining radiusi R bo‘lgan konusga silindr ichki chizilgan. Silindr
hajmini silindr asosi radiusining funksiyasi sifatida ifodalang. Hosil bo‘lgan
funksiyaning aniglanish sohasini toping, uni funksiya analitik ifodasining aniglanish
sohasi bilan solishtiring. Funksiya grafigi eskizini chizing.

Hajmi V ga teng bo‘lgan konus yon sirtini asosi radiusining funksiyasi sifatida
ifodalang. Hosil bo‘lgan funksiyaning aniglanish sohasini toping, uni funksiya
analitik ifodasining aniglanish sohasi bilan solishtiring. Funksiya grafigi eskizini
chizing.

2-vazifa. f(x) va g(x) funksivalarning aniglanish sohalari va giymatlar to’plamlarini toping.

f(g(x) va g(f(x)) funksivalarning aniqglanish sohalarini toping.

L 10923 g09=x+2; 7.600=6% 9= =
X
_l N racy-
2 f(x)—;, g(x)=cosx; 8. f(x)= v/x +2; g(x)=x>+1;
3. f(x)=tgx; g(x)=sinx; 9. f(x)=arccosx; g(x)=2x-1;
4. f(x)=cosx; g(X)= v/x 10. f(x)= /X ; g(X)=x2-4;
5. f(x)=arcsinx; g(x)=1-3x; 11. f(x)=/x ; g(X)=x3+1;

6. f(x)= logax; g(x)=2x-1;

12. f(x):\/;; g(x)=lgx;
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13. f(x)=Inx; g(x)= %; 22. f(x)=tgx; g(x)=5x-4;

23. f(x):l; g(x)=arccosx;
14. f(x)= 4x; g(x)=cosx; X

15. f(x):i/;; g(x)=tgx;
16. f(x)=Igx; g(x)=x2+x;
17. f(x)=tgx; g(X)=+/X+2;

24. f(x)=x2; g(x)=ctgx;
25. f(x)=arccosx; g(x)=sinx;

26. f(x)=Inx; g(x):i/;.

18. f(x)=€*; g(x)=x2-5; 27. f()=8/x ; g(X)=x3-x;

19. f(x)= logsx; g(x)=cosx; 28. f(x)=8/x : g(x)=3%

20. f(x)=arcsinx; g(x)=x%; 29. f(x)=lgx; g(x)=tgx;

21. f(x)=cosx; g(x)= 1; 30. f(x)=tgx; g(X)=/X ;
X

3- vazifa. Berilgan y=f(x), xTX funksiyaga teskari funksiyaning mavjudligini asoslang va
teskari funksiyani toping.

1. f(x)=cosx, x[-m;0]; 16. f(x):3/1— X2, X (-o00}+o0):
3. f(x)zi +X, Xxe(0;1); 18. f(X)= (1-x)?; xe(1;+0);
X 19. f(x)=2-|x|, xe(-4;0);
4, f(x):smx, X€(0,5TE;TC); 20. f(X):XZ-ZX-3, XE(-S;].];
5. f(x)=sin(x+mn/4), xe(-n/4;n/4); 21. f(X)=x2+4x-5, xe[-2:6]:

6. f(x)=cosx, xe[4;5]

7. f(x)=x%+2X, (-o0;-1); 22. f(x)=1-x? , xe[-1;0];

23. f(x)=2|x-1|+4, xe[-4;1];

1
8. f(X):;+x, Xe(1;+00) 24, f(x)=1- h— 2  xe[-L0];
9. f(x)=sinx, xe[3;4] 25. f(x)=-cosx, xe[4;5]
10. f(X):\/;, xe[L:4]; 26. f(X)=-x?+2x, (-0;1);
11, f(x)=- /X , X [4:16]; 27, f(x):%-4x, xe(1:+50)
12. 1()=v1-x, x<[0:1]; 28. f(x)=sinx, xe[-1;1]

13. f(x)=1-/x , xe[0;+x)
14. f(X)=x?+2x, Xe[1;+w0);

15. f(x)zi +X, X&(-00;-1]
X

29. f(x)=/x> -1, xe[1;+o0);
30. f(x)=+/x> +1, xe[-4;6];

4-vazifa. Quyidagi funksiyalarni chegaralanganlikka tekshiring.

1. f(x)=x2-x; 9. f(x)=x+sinx;
2. f(X)=4x-x>-6; 10. f(x)=2'™;
1 11. f(x)= 2|x-1|+4;

3. f(X)=———;

2 12. f(x)=/x2 -1;
4. f(x)=log2(2x+3);
5. fEx§:|x%|(; ) 13. f(x)=+x3 +1;
6. f(x)=x*-2x%+3; 14. f(x)=4c0s2x-sinx;
7. f(x)=vx-9; 15. f(x)= 1-v/x ;

8. f(x)=3sinx+4cosx;
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23. f(x)=sin(x3-1);

_1
16. f(x)= o 24. f(X)=x2+x+1;

17. f(X)=1-X ; 25. f(x)=7-3x;

18. f(x)=3/x +2; 26. f{(x)=Y4+x*;

19. f(x)=(1-x)%; 27. f(x)=ctgx;
0w, 28. f(x)=tgx?;

20. 0)=4/x 29. f(x)=cos3x-X;

21 f(x)=— 30. f(x)= ¥1-x2 .
1+x

22. f(x)=l0g2(4+x?);

5-vazifa.
a) ketma-ketlikning birnechta hadini yozing; b) ketma-ketlik limiti ta’rifdan foydalanib

lima, =a tenglikni isbotlang

n—o0

1. an:3n_2, a:é; 17. an:3n—l, a=§;
2n+1 2 4n+1 4

3. an:4n—1, :ﬂ; 19, an:5+3n’ :§;
3n+1 3 4n-11 4

5.9 <573 ,_ 3 2. a J20¥12 2
4n-1 4 7n-1 7
n+12 7 2 _

7.4, = L a=_; 23.a, =N "2 a-_3.
2n-1 2 " 4n?+2 4
4n* -2 4 S _

9. an:2—’ :—’ 25' an:M' a:_g’
3n°+2 3 3-3n° 3

3 —

11. an:3n f a:—é; 217. an:4n 7, :i;

3-2n 2 3n+1 3
— 2

13. an=5n 7, a=§; 29,5 —2=6n =-3;

3n+11 3 " oon? 41’ ’
_ 2

15. an:3 22n , a=-1; 3 3
2n® +1 18.a =" a=—;

5 g . 3 1 " Tn+5’ 7’

" oen+7] 2’ 0. g oM-12 .
2n-12 2 " 5n+14’ ’

4. a, = , =—;
5n+10 5 99 g -nN=2 _1.

6. an:E}n—z’ _3: 3n+12 3
n+1 24 a _3-4n _ 9.
3-2n? , " 2?43’ '

S o AT 532
2n°+ ) 26. a, =—; , a=-3;
4-3n n®+7

10 an: 2 ) a:_3, 1 1

n"+1 28.8,=——, a==;
31n-12 31 " o2n+1 2

12 a.n: y a-:_l 3

21n+11 21 30 n°+3 1
s LA =, A=,
3n° +7 3. 2n° =5 2

4. a,=—5—, a=_;
2n° -5 2

16. an:4n—2’ Py
2n+1
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11.

13.

15.

17.

19.

21.

23.

25.

217.

29.

6-vazifa. Ketma-ketlikning limitini toping

+

lim (38-n)
> (n+1)° —(n+1)
Iim2(n+1) ~(n-2)
e n®+2n-3
Iim(n+3)3+(n+4)3
e(n+3) —-(n+4

(n+3)" —(n+4)’
i 8n° —2n
e(n+1) —(n-1

( )4 ( )

lim

e (20 + 3) ~(n-7y
2n +1)° —(2n + 3)’
> (2n+1F +(2n +3)°

n+2)

(

(

( -(n-
(n+5)° +(n-5)
( 3
(

- (

im
lim
lim n+1)

—(n-
n+1)° —(n-1y
n+2) +(n-2)

—00
—0

. (3=n)-(2-n)
> rI1E!)]‘3(1—n4—(1+n4

. (1-n)'=@+n)
@y
o1 (n+1) —(n+1)

> (n-1) - (n+1)°

. (3-4n)
° rIggﬁ(n—?,)?’— n+3)°
10 Lil?o(n+1)2+gz:],;);3_(n+2)3
2 gm0t + (0 2)

(
(n+1)' - (n-1)’
M M 1 (o)
. (n+6) —(n+1)
o M an s af ¢ (n e 4)
8. Iim(n +10) +(3n +1)

20. lim
> (3n+2) +(4n +1)
22. Iimna_(n_l)3
o (n+1)" —n*
oa [ (n+1)" - (n-1)’
> (n+1)° + (n-1)°
(n+1)
6 [ (n+1)° —(n-1)’
> (n+1)° +(n -1y
3 3
- Iim(n+1)3+(n_l)
n—oo n°—3n
30. “m(n+2)2—(n—2)2

7-vazifa. Ketma-ketlikning limitini toping
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11.

13.

15.

17.

19.

21.

23.

25.

27.

29.

lim n(\/nz +1+\/n2 —1)

n”T:(n - F )n\/_

Nn—o0
\/n5 -8 —n\/n(n2 +5)

s T

ji [r¥a-0?)

lim N(n +2)n+1)—(n-1)(n+3)]
nI|_r>noon 3 5=28n —2nj

tim |Yn-+2? -3
nIi_r)noo(\/n2 +3n-2 —\/n2 —3)

lim \/n(n5 +9)— n*-1ln?+5
nIi_r)noo\/n3 +8(\/n3 +2 —\/n3 —1)

2.

N—>o0]

(n +1Xn2 —1)—\/n6 -1

s .
9]
Jm a4 470
nlinoon(\/n“ +3-4n* —2)

lim [\/(n +11n2 +2) (nz —11n2 —2)} 22.

30.

lim n(m—\/ﬂj

n—oo

lim [\/(nz +1ln2 —4)—\/n4 —9}

n—oo

lim (\/n2—3n+2—n]

n—oo

lim [M—\/nz —2n+3}

N—o0

lim nz[\/n(n"’ —1)—\/n5 —8}

n—oo

lim n2(§/5+ n3 —§/3+ ngj

Nn—o0

\/n+l —1/ n-— 1n 3
lim \/ﬁ(\/F—N/T)

n—o

iim (/nn+5)-n)

n—o

lim \/(n3 +1xn2 +3)—\/n(n4 + 2)
N—oo 2Jn
n\/n(n4 +1)

lim \/(n5 +11n2 —1)—

n—o n

lim [n —Jn(n —1iJ

N—00

lim [n\/ﬁ—qlnin+1iin+2ij

n—oo

lim \/n+2(\/n+3—\/n—4)

n—oo

lim ﬂn_ﬂm(\/ng’—S—\/n?’ —2)

N—0

8-vazifa. Ketma-ketlikning limitini toping

lim %/Sn +\/9n +1

“"oo(n+\/_N7 n+n?
Jnd 1y
e 11

\/3n 1—\/125n +n
Un-n

n—>oo

2.

16

lim Jn-1-Vn”+1
”_"’O\/3n +3+\/n +1
- Yn2 14708
n—ofnl2 1 ni1_n
n¥/n —3/27n8 +n2

”H’nc’o (n+\/_’\/9+n




7.

11.

13.

15.

17.

19.

21.

23.

25.

27.

29.

Jnvz—yn? 2

lim

n>=44n4 +1-3n4 -1
] 6n3— n5+1
lim

N—>00 \/4n6 +3-n

n\/3n +1+\/81n n +1

S

lim Yn® +3-n-3
“_’wm+\/_
 Van+1-Y27n 44
" g an
%/3 7+\/n +4
“_"’O f’/n‘r’—+5+\/—
lim 4n? 4n’
n—>x3n6 1 nd 11 _5n
im 411n ++/25n* 81
”—’w(n 7\/_)\/m
i An’+5-Jn-5
“_’OOM+\/_
e T W

“"w\/n +3+\/n +1

8.

10.

12.

14.

16.

18.

20.

22,

24,

26.

28.

30.

I \/n4+2+«/n
im
n>ofind 121 n_2
\/5n+ —V8n +5
n—>oo n+7 n
Jni3-n? -
”—“’O\/n5 4 — \/n +1
jim _Yn-9n®
n—o3n_{ond 41
i n37n — {8108 1
”—>°°(n+4\/_}\/n -
\/n +4++n-4
n—>oo5/n6+ \/—
\/F—\ISn +3
" g -Snd 15
f Jn? 45

lim
n—oo ,/ /n+
_ Yn242-5n2
lim

n—on_/n% _n+1

n\/m Y64n® +9
”—>°° (n %Nll+n
I Vnd+6-/n-6
im
”_’°°8\/n8+6+\/n—

NRVESe e
n—>oo 5,[n5_|_

9-vazifa. Ketma-ketlikning Iimitinltoplng

lim 1 2 3 n-1
im| 5 +—+—+.+—

n—oo n+1

. 14+24+3+...+n
lim

% yont +1

lim

lim [1+3+5+7+...+(2n—1)_ 2n+1

n+3

lim (n+4)1—(n+2)!
n—oo (n +3)!

n—o0

{1+3+5+...+(2n—1)_

2.

| -

6.

10.

lim (2n+1)4+(2n +2)!

nowo  (2n+3)!
2n+1+3n+1

lim

nowo 2N 43"

lim 1+3+5+...+(2n-1)

nowo 1+2+3+..+n

. 1+4+7+((3n-2)

lim

o \5nt4n+1

lim (3n—1)4+(3n+1)!

n—oo (3n !)(n - 1)




11.

13.

15.

17.

19.

21.

23.

25.

217.

29.

11.

1 1 1 1
on _gn+l _ +§+37+ +37
lim ———— 12. lim
n—oo ML 4 5N+2 IV S S
2 n
5 5
fim 1=3+5-7+9-11+..+{4n-3)~(4n—1) . lim 172+3-4+.+(2n-1)-2n
M0 \/n2+1+\/n2+n+1 N— 00 n
n—sol+3+5+..+(2n-1) n—w 3N~ 4 2N
. n+2 2 . [5 13 3N 42N
lim —— 18. lim|—+—+...+
noo 1+2+3+...+n 3 n—o0 36 6"
- - — . 2n+1)+(2n+2)!
lim 2-5+4-7+..+2n (2n+3) 0. “m( )1 )
N0 n+3 n—w (2n+3)1~(2n +2)!
. 1+2+4..+n 2 _
n—>w n-n°+3 n—w2+7+12+..+(5n-3)
. [3 5 9 142" 24+44+6+..42n
lim| —4+—+—+...+ 24. im
nowo| 4 16 64 4" n—wl+3+5+..+(2n-1)
_ _ . 1-2+3-4+...—2n
lin {1+5+9+13+(4n 3) 4n 1} 2. lim
N0 n+1 2 nso Y3 ion42
n n ) nH+(n+2)!
lim 27 28, lim M¥(0+2)
n—oo 2” _7n_l n—oo (n—l)!+(n+2)!
. 3+6+9+..+3n (7 29 2" 45"
lim 30. lim| —+ +..+
nso  nli4 n—o 10 100 10"
10-vazifa. Ketma-ketlikning limitini toping
n ) n+1
. n+1 . 3n“ —-5n
lim| —= 2. lim| —————
n—oo\ N—1 n—oo 3n% —5n+7
n 3n+2
. n? -1 . n2—6n+5
lim 4. lim| ——=
n—oo n? n—ol n? —5n+5
n ’ n+2
 (2n%24+2)2 5 . [7n“+18n-15
lim - lim I R
n—ol 2n2 +1 n—o( 7n° +11n+15
n 3 2nz
) n
lim n-—-3n+6 2 8. lim n ;n—i_l
n—oo( n? +5n+1 n—oo( n°+2
3n+2 n+1
lim [ 2=/ 0. fim[2"*3
n—ool\ 6N +1 n—ow\ 2n+1
_n2
. n2+n+1 . n-1 n+2
lim| ———= 12. lim| —=
n—owl n? +n-1 n—oo\ N+ 3

18




2 —n+1
. —1)" [ 3n%2-6n+7
13. lim (n_j 14. lim| ——m
n—oo\ N+1 n—x| 3n2 +20n—1
2n+3 3n+1
15 lim (Sn +1 16 lim n-10
n—ool\ 3n -1 n—oowo\ N+1
2n+5
17 "m(n+3jn+4 18 lim 3n? +4n-1
n—wo\ N+5 n—ool 3n2 +2n+7
n2omn-7) 2 45047 )
19. lim | £"_+ein=7 20. lim | £"_*F=n+ 17
n—w| 2n2 +18n+9 n—ow| 2n+5n+3
3
21 lim 5n°+3n-1 22 lim ”L“jn
n—oo| 502 +3n+3 n—ool N+ 2
23 lim 2n?+7n-1 24, lim 2”‘1jn+1
n—oo 2n2+3n_1 noo\ 2n+1
2n-n®
3 n-3
. n°+1 . 13n+3
25. lim 26. lim
n—>oo(n3 _1] n—oo l3n—10j
N 3 2n-n®
27.  lim (10” 3) 28.  fim| ™ *t
n—oo\ 10n —1 n—wol n3 -1
—n? L
29. lim (n_-i_B) 30. lim nN+516
n—oo n+1 N—oo\ N —7
11-vazifa

Koshi teoremasidan foydalanib, quyidagi ketma-ketliklarning yaginlashuvchi bo‘lishini
ko‘rsating:

L x,=a,+ag+...+a,q", |a|<M (k=012,..) |q|<1.

5 « :cos]_'+c052!+ N cosn!

12 23 T n(n+1)

3 Xn:sina sin2a sin3a+“+sinna

' 2 22 2 2" aeR,
4 xn:%#ﬁﬂ sinn

' 2 22 2"

5 xn=1+i+i+...+i

' 22 3?2 n?

6 « :&s,l+%+ cosn

T3 g2 3"

X —1+i+ +l
[ e TR

19



Koshi teoremasidan foydalanib, quyidagi ketma-ketliklarning uzoglashuvchi bo‘lishini
ko‘rsating:

8. x,=020n

9. Xn :(—1)n(1+£jn

n
n
_ n
10. xn:[1+( iy ]
n
11 Xn:ncosm—l
2n
1 2 n

Xp = —5 +—F...+
B TR T

Monoton va chegaralangan ketmaketlikning limiti haqgidagi teoremadan foydalanib,
quyidagi ketma- ketliklarning yaginlashuvchi bo‘lishini ko‘rsating:

@ o) o
+ el

15 X —EE .n+9
' "1 3 7 2n-1

16 X1=\/§,X2= 2+\/§,...,xn:\/2+\/2+...+\/§,...
n

Ta

Xn = Po +&+...+&, n:l12,“., pi (I 207112a---) butun Sonlar, pi 207
17. 10 10"

P, <9
Berilgan ketma-ketliklar uchun inf xn, sup x», lim x, va lim X, topilsin :
n—oo n—c
2
18 xn:n—cos@
1+n 3 .
19, xn:3£1—%j+2(—1)”
20 X —LsinZE
M el 4
1\ . TN
21, x,=[1+=]| (-1)" +sin—
o=[102] Capasin®
22. xn:sinnzﬂ
3
n
23 Xn:1+(—1) n
n
24. xn=£+sinE
n 3

20



5y =Copl7)

Qismiy limitlar topilsin

26, == =2=1

27. 5= L2222

28. Xn — n 1+ 2n(_1)n

2. xn:%[(a+b)+(_1)n(a_b)]

1231234 9 2
30 11_1 P R s R R R R R K A A K
2'2'2'4' 4444
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I1. Funksiyaning limiti
1-vazifa. Funksiyaning limiti ta’rifidan foydalanib tenglikni isbotlang.

1. lim 3X+1:2; 2.|imi:oo;
x>l X =5 =2 X — 2
3. lim(2x* -5) = -3; 4. lim(v3+x* ~ %) =1;
5. 1im v1+2x =3; 6. lim(x?-3)=o0;
. 4 4
7. lmg—=——; 8. Iim—x+1=—1;
=0 x-3 3 oLx—5 2
o timX ~1_3. 10. lim(x* +x+3) =3;
xo2x%41 5 ~ 1
.1 12. lim =1;
11.lim—— = oo, x>16X —5
rxel 14. lim(2x? —3x) = -1
lim(2x° —3x) =-1;
13. lim (v1+x* =x)=0; X1
o 16. lim 117 +2x =5;
15. |In](X -3)=-2; x—>4
X! . 4X
18. lim ——=0;
17. |in;x—+;:—1; =0 X—3
X2 X — 2
. x°=1 3
i 2 _ =2 20. lim =—,
19. lim(x* ~5x+2)=2; M= =%
21 lim XL g, 2.lim+ =1
=1 7X =9 x-3x -1 2
23. Iin](x2—15):—14; 24. lim (3-x)=—o0;
25. lim v8+2x =4; 26. IXiLrI(ZXZ—S):—l;
27. lim X3 _ g 28, lim =X _ 3.
x>0 X —3 X2 X—7
2 i 2 _ —4-
29 im X _120; 30. leirg(x 5x+4)=4;
-1 X2 41
2-vazifa. Funksiyalarning limitini toping
3 oy 8 _3x—
L g -2x 1)(x+1) 2 i X2
x>-1 X" +4x° -5 x>-1 X+ X
) 2 2y 1P
3 lim (3x +32x+2) 4 lim SZX 2x 1)
x>1X% 4+ 2X° =X -2 -1 X% 42X =X =2
2 _af 3 oy 1R
5 Iim(X3 +2x2 3) 6. “m(x4 2X 1)
x>-3 X3 + 4x? + 3X -1 X" +2x+1
3 2
; Iim(1+ )" —(1+3x) 8. lim’ 2x +1
x>0 X+ X° o1 2x% —x -1
3 _ 9y _ 3 2
9. Iimx2 3x-2 10 lim x3+5x2+7x+3
oL XT - X—2 x>-1x° +4X° +5X + 2
8 _ 3 2
1. lim X *2 12, |im X ToXH3
-1 X7 — X" —Xx+1 -1 x°—x"—x+1

22



13.

15.

17.

19.

21.

23.

25.

217.

29.

11.

13.

15.

X3+ AX2 +5x+2

lim 3

x>1  X*-3X—-2

. X*+5x>+8x+4

lim 3 5

x>2  X°+3X° -4

. X2 —6x*+12x-8

lim 5 ;

x>2  X*-3x"+4

lim x* —3x -2

Xx—-1 (XZ —X— 2)2
x*—3x-2

im—————

x>-1X° +2X+1

x¥—-2x-1
x>-1x* +2x +1
|| X—_l
-1 2x% —x—1

14.

16.

18.

20.

22.

24.

26.

28.

30.

lim L

o1 2x* —x? —1

. x®-5x*+8x—4
lim 3 5

x->2  X°—-3X°+4

. X*+5x*+8x+4
lim 5 .

x>2 X" 47X +16x +12
. x*=3x-2
Iim————

xX—2 X—2

. X2 —2x+1
lim———

-1 X —X* = x+1

) X% +3X+2

lim s .

X>-1X® 4 2X° =X =2

. X*+2x-3
x>3 X + 4X° + 3X

A+ x)P =(1+3x
im0 ~03%)
x—0 X°+ X

lim X2 +7x% +15x+9
x>-3 x> +8x% +21x +18

3 vazifa. Funksiyalarning limitini toping

x—>4 \/_

hm'

x—1 3/ X _ 1

. 3Ux-6+2

hm——T———

x>-2  X°+8
v9+2 -5

x—>8 \/_ 2

Iim‘°{/8+3x+x -2

X0 X + X

lim Ux-1
xal\/]T \/_
4x -2
xazx/ﬁ \/_
lim Yox -3
xeS\/ﬁ \/_

2.

10.

12.

14.

16.

lim————— 3
X——8 2+\/_
Iim«/x+1 —24/x+1
x—3 X _9
I|m\/_ 2
x—>16\/_ 4

2
fim VL= 2X + X ~(1+x)
Xx—0 X

lim 327 + x —3/27 — x

x>0 x+2\/7
Iim\/1+ X —+/1—X
031+ x —}/1-x
|Im\/__l

x—1 X -1

lim x—-6+2

x>-2  X+2




17.

19.

21.

23.

25.

217.

29.

11.

13.

15.

17.

19.

21.

. 3/16x — 4
lim

x4 \J4 4+ X —A/2X
) 3/x/4 -1/2
lim /4-Y
Y2 1/2 + X — /12X
. 3/x/16-14
lim

VY4 14 + X —A/2X

lim

3/27 + x —3/27 — x

x—0 i/?_i_i/;

x—0 i/;
"m_ﬁZ;g_
x—16 5 l(\/;_ 4)2

m\/1—2x+3x2 ~(L+x)

18.

20.

22.

24.

26.

28.

30.

. A9+ 2x -5
lim——— =

Xx—8 ?{/?_4

lim X913
=13 13+ X —/2x
“m\/1+x—J1—x
Xx—0 W
“m?’\/8+3x—x2 -2
x—0 3/X2+X3

. A9+ 2x -5
lim—————

X—8 3\/;_2
Iim3«/x—6+2

x>2 3/x® +8

. 10—-x—-6+41-x
lim

X——8 2+§/§

4-vazifa. Funksiyalarning limitini toping

. In(L+sinx)
lim ———
x—0Sin4(x — 1)
_3x%-5x
lim —
x—0 SIN3X
lim %
x—01tg(n(2+ X))
_1+cosSx
lim
x—0 4)(2
2X+1_2
lim ——
x—0 In(1+ 4x)
lim .In(1—7x)
x—0sin(r(x+7))
lim In(1-3x)

Xx—>04/8Xx+4 -2

. sin7x
lim
x—0x2 4 1x
2sin[n(x +1)]
im ——~— A
x>0 In(l+2x)
. V1+x-1
lim ————
x—0sin[m(x +2)]

lim 1-+/cosx

Xx—0 XSin X

24

2.

4.

10.

12.

14.

16.

18.

20.

22.

. 1-cos10(x +7)
lim .
x—-0 eX 1

. 1-cos2x

lim ————
x—0 C0OS 7X —C0S 3X
x—0tg(2n(x+1/2))
lim arcsin 3x
X—>0+/2+ X — N

. arctg2x

lim —
x—08in(2m(x +110))
lim cos(x +57/2)tgx

x—>0  arcsin2x?

. 1-v3x+1
lim ——————
x—0 cos[m(x +1)/2]
lim VA+X-2
x—0 3arctgx

. COS2X—COSX
lim —
x>0 1—cosx
sin[5(x + )]

lim
x—0 @31

. arcsin 2x
lim —————
x—08in3(x + 1)



23.

25.

27.

29.

11.

13.

15.

17.

19.

21.

23.

25.

4x 1
lim _ & -1
x—0 sin[n(X/Z +1)]

. sinzx—tgzx
lim ——~=~—
x—0 )(4
. tgx-—sinx
lim g

x—0 X(L—c0s2x)

i 801 x2)
x>0 In(x+1)

24.

26.

28.

30.

lim 1+ cos(x — )

x—0 (e3x _1)2

. arcsin 2x
lim —————
x—0In(e —x)-1

( 2 )
lim In{x“ +1
X202 _2x2 +4
. e4TCX _1
Im -——

x—>03/8+24x —2

5-vazifa. Funksiyalarning limitini toping

] x2 -1
lim
x—1 InXx

. 1+cos3x
X—>T §In“ 7X
. 1+cosmx
lim——

x—1 tg 21X

. sin? x—tgzx
lim —
X—>T (X—TE)
. COS5X—co0s3x
X—>7 sin“ x

. Sin7mx

lim

x—2 Sin 87X

\/x2 -3x+3-1

x—1 sin mtx

In2x—Inn
im —
x—>m/2 sin(5x/2)cos x
. e —e*
lim —
x—7 SIN5X —sin 3x

1_ 24—X2
lim
*922(J§§—V3x2—5x+2j

lim 9%
X—>-2X+2

. 1-2cosx
lim ————~
x—n/3 1m—3X

25

2.

10.

12.

14.

16.

18.

20.

22.

24.

26.

. \/x2 -X+1-1
lim———=
x—1 Inx

] 1-sin2x
X—>/4 (- 4x)

x—1 tgnx

. Sin7x—sin3x
X—21 eX _e47‘c
lim In(5-2x)
x—24/10-3x -2

W2 _ 2

lim —
x—n SINX

. 2%-16
lim —
x——4 SIn 7TX

. Intgx
lim
Xx—>7/4 COS 2X

lim In!9—2x2 ’

x—2 Sin2nx
3y _
Iim& L
x—>1‘\1/;—1
lim 1-sin(x/2)

X7 mT—X

2 —
lim arctg!x 2x’

x—2  Sin3mx




217.

29.

11

13.

15.

17.

19.

21.

23.

25.

217.

29.

. 1—x2
lim =
x—1SIN X
lim 3—-+/10-xX

x—1 Sin3mx

28.

30.

cos(nx/2)

x—1

lim

X—>T

1-+/x
sin5x
tg3x

6-vazifa. Funksiyalarning limitini toping

2coszx 1
lim ———=
x—m/2 Insinx

In(x—3\/2x—3)

lim

x—28in(rx/2)-sin[(x—1)r]

_ eld 2X gsin 2X
lim -
X—m/2 sinx—-1

sin(«/ 2x2 —3x-5—-v1+ xj
lim

x—3  In(x=1)—In(x+1)+In2

lim In(4x -1)
x—1/2+/1-cosnx —1
. 2sinmx -1
lim 5

X—>3Inix —6x—8)
lir tg In(3x - 5)

X—2 gX+3 _ex2 +1

. 3 1+In%x -1
lim——=
x—1 1+ cosmx
In(2x -5)

sin mx 1

lim

x—>3e

gSin 2X etg 2X

XET/Z In(2 X/n)

lim

\/2X+7—\/2X+1+5

X—1 x3 -1

. (x3 —n3)sin 5x
lim —
xon  @SIN"X_q

. Incos2x
lim
x—m Incos4x

X" —a -1
lim ——
x|—>a tgIn(x/a)

lim

In(cos(x/a) + 2)

X—>an aaznz/xz—an/x _g@mx 4

2.

10.

12.

14.

16.

18.

20.

22.

24.

26.

28.

30.

lim
x—>1

X—2

X—>>T

lim
X—2

lim

X—>—

lim

X—>T

lim

(2x —1)?

2 gSINMX _ o —sin3mx
tgx—tg2
sinIn(x —1)
Insin 3x
/6 (6x — )
(x— 27t)2
ntg(cosx 1)
arcsin(x +2)/2

22+ x+x% -9
Incos 2x

1-n/x)?

In cos x

X321 3sin 2X 1

X—>>T

lim

cos(x/2)

sin X sin4x
—€

in?2 in2
Sin“6x _gSin 3x

e

e

x—n/3  logz cos6x

lim

2
tg[ex+2 _eX —4)

X——2 tgx +tg2

lim

X—>T

lim

x—>—le3 X*-4x°+6

lim

X—>T

lim

In(2+cos x)

o

tg(x +1)

e
Insin x

/2 (2x - )

3/1_y? 3
sin[e\'1 K2 _g¥xr2

J

X—>-3 arctg(x +3)

. tg37* -3)

X—>T7

3cos(3%/2)-1



I11. Funksiyaning uzluksizligi
1- vazifa. Geyne, Koshi va orttirmalar tilidagi ta’riflardan foydalanib, berilgan

funksiyaning ko’rsatilgan x=xo nugtada va aniqlanish sohasida uzluksiz ekanligini

isbotlang.

1. f(X)=x?+4x-5, Xo=1; 16. f(x)=2x%+x-3, Xo=1;

2. f(x)=x>-x+3, x0=2; 17. f(x)=x3-2x+1, X0=2;

3. f(x)=x-x%, Xo=-1; 18. f(x)=4x-X?, Xo=1;

4. F(x)=x/x +5, x0=4; 19. f(X)=3 /X +5 +7, Xo=-1;
5. f(x)=+/x—2 +1, x0=6; 20. f(x)=/5X -1 -4, x0=1;
6. f(x)=/15— X +4, Xo=-10; 21. f(X)=3*+7, X0=-2;

7. f(X)=2"+6, X0=2; 22. f(x)=logs(7-2x), Xo=-1;
8. f(x)=logs(1-2x), Xo=-2; 23. f(x)=2sin(1-3x), X0=2;
9. f(x)=2sin(2x-1), Xo=2; 24. f(x)=%/2 - x -4, X0=-6;
10. f(x)=3/2x +1 -1, Xo=-1; 25. f(X)=3-C0S4X, X=T;

11. f(x)=3-cosnx, x=-2,5; 26. F(X)=(x+2) VX + 2 -4, X0=2;
12. f(X)= /X + 2 -12, X0=3; 27. f(x)=4*-3x, X0=0;

13. f(X)=3"+X, X0=2; 28. f(X)=~7x+4 -4, x0=2;
14. f(x)=~/3x -1 -4, x0=5/3; 29. f(X)=x4"+8: xo=L1;

15. f(x)=4745; Xo=-1; 30. f(X)= X+/Xx =1 +2, Xo=5.

2- vazifa. f(x) va g(x) funksiyalar berilgan. f-g funksiya uchun murakkab funksiyaning

uzluksizligi haqgidagi teorema shartlarini tekshiring va hulosa chigaring.

1. f(x)= Vx ; g()=x?4; 10. f(x)=arccosx; g(X)=2x-1;
2. f(x)= /X +2; g(x)=x+1; 16. f(x)=tgx: g(x)=/X +2 ;

17. f(x)=Igx; g(x)=x2+x;
18. f(x)= x; g(x)=tgx;
19. f(x)= 4x; g(x)=cosXx;

w

- (x)=e%; g(x)= i;

SN

. f(x)=logzx; g(x)=2x-1;

5. f(x)=arcsinx; g(x)=1-3x; 1
20. f(x)=Inx; g(x)= —;
X

6. f(x)=cosx; g(x)= Jx
7. f(x)=tgx; g(x)=sinx; 21. f(x)= NS g(x)=lgx;
8. f(x):% : g(X)=COSX; 22. f(X)=/X ; g(X)=x3+1;

23. f(x)=¢€X; g(x)=x2-5;

—y2: - .
AO)=x% g(X)=Vx+2; 24. f(x)= logsx; g(x)=cosx;

[(e]
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25. f(x)=arcsinx; g(x)=x?; 15. f(x)=arccosx; g(x)=sinx;
11. f(x)=cosx; g(X)= L. 26. f(x)=tgx; gO)=x;
’ 27. 1(x)=lgx; g(x)=tgx;
28. f(x)=%/x ; g(x)=3%;
29. f(X)=&/x ; g(X)=x3-x;
14. f(x)=x% g(x)=ctgx; 30. f(x)=Inx; g(x)=¥/x .

12. f(x)=tgx; g(x)=5x-4;

13. f(x):l; g(x)=arccosx;
X

3-vazifa. Quyidagi funksiyalarning uzilish nuqtalari, ularning turlarini aniglang

grafigini chizing.

agar x<-1 |3—x|, agar x<5,
X -1 | 2 agar 5<x<10
1. f(x)= {x?, agar -1<x<4, 6. f(x)= {x-5" J '
[x—4, agar x>4 04, agar 10<x<14
50-3x, agar x=>14.
o e agar x<-2
2.f(x)= {x* 16, agar —-1<x<4, NG g '
JX—4, agar x> 4. 7.f(x)= 4x*+2, agar —2<x<3,
Jx, agar x> 3.
L, agar x<1, 1
X-1 ——, agar x<-1
3. f(x)=9x+1, agar 1<x<5, Xx—1" '
Jx+4, agar x>b5. 8.f(x)= 105x* -1, agar -1<x<4,
X—4, agar Xx>4.
4, agar x<0,

lgx, agar 0<x<10, 1
4-100= cosgpx agar 10<x<105 kg odar X<-2
) ’l _>105’ 9. f(x)=4x+1, agar —-2<x<0,
—-1, agar x>105.
X g X NX+4, agar x>0.
4-x, agar Xx<2,
5. f(x)= lg(x—-2), agar 2<x<12, 4-3x, agar x<1,
' sinpx, agar 12<x<105 Ilgx, agar 1<x<10,
10. f(x)=
1-2x, agar x=105. cospx, agar 10<x<105

-1, agar x>105.
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11. f(x)=

12. f(x)=

13. f(x)=

14. f(x)=

X< 2,
2<x<4,
4<x<4b
X>4p5.
X <5,

4-2x, agar
lg(x—1), agar
sinpx, agar
10-2x, agar
|3—x]|, agar
S5<x<7,

7<x<10
X >10.

2 agar
X-5'
agar

X,
1-x, agar

X <0,
O0<x<1,

X+1, agar
1-x, agar

X >1.

, agar
1-x g
1

——, agar
sinx
x> -1, agar 0<x<3,

JX—2, agar x>3.

-p <x<0,

15, f(x)=

16. f(x)=

17. f(x)=

18. f(x)=

agar x<1,

(x-1)*'
2x—-1, agar 1<x<3,

N2Xx+1, agar X>3.

In| x|, agar x<0,
X, agar 0<x<l1,
ctgpx, agar 1l<x<?2
X—3, agar Xx=>2.
In(4—x), agar x<4,
tgpx, agar 4<x<5,
p, agar 5<x<7
7-05x, agar x=>T7.
|3—x?|, agar Xx<2,
2<X<5,

5<x<«8

2 '

4, agar

19, f(x):{

X>8.
| x|>5,
| x |< 5.

—X, agar
2x—1, agar

In(x+5), agar
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20. f(x)=

21. f(x)=

22. (x)=

23. f(x)=

25, f(x)=

26. f(x)=

27. f(x)=

28. f(x)=

29. f(x)=

30. f(x)=

{

|X_2||

X+5, agar x<5,
log,(x+5), agar
7, agar x=7

L, agar x=>7.

X—6
—-x-1, agar
2, agar
1, agar
x* -7, agar

X< -2,
X=-2,
| x|< 2
X>2.
7-x?, agar x<-1,
3x+9, agar —-1<x<0,

log,(x+2), agar x>0.

x <0,
OSXSR,
4

x>P
4

ctgx, agar

tgx, agar

2X—E, agar
X <=2,
-2<x<0},
)|(ng|, agar 01<x<10
9-x, agar x=>10.
|x-1]|, agar |x]>2,
log,(x+2), agar |x|2.

2, agar

+2'

arctgx, agar x<0,
1, agar x=0,
2", agar O<x<l],
1-x, agar x=>1.
27 -1, agar x<0,
2, agar 0<x«<l,
1<x<3

, agar x>3.

37", agar x<-1,
agar —-1<x<3,
1-vx+1, agar x>3.
2X, X< -2,
12

X+3
lg(x—1) agar

1, agar

agar
—-2<Xx<1],

1<x<1l
X >10.

, agar

5«<x<7,



log,s(1-x), agar

X <1,

24. f(x)=9 1-x, agar 1<x<3,

\v2x+1, agar x>3.

4-vazifa. Berilgan tenglamaning ko’rsatilgan kesmada ildizi mavjudligini isbotlang. Uni
0,01 aniglikda hisoblang. Shu tenglamaning haqiqiy ildizlar sonini grafik usulda aniglang.

1. x=-1+x-2=0, [1;2];
2. x3-3x+1=0, [-2;-1];

3. x3+x2-1=0, [0;1];

4, x3+2x-6=0, [1;2];

5. x3+3x-1=0, [0;1];

6. X-4/2 - x +1=0, [0;1];

7. x3-x24+3x-2=0, [0;1];

8. x3-6x2+7x-1=0, [0;1];

9. x3-7x2-5x+1=0, [0;1];
10. x*-2x3-5=0, [2;3];

11. x3+5x-15=0, [1;2];

23. \/3—x +5x-4=0, [0;1];
24. 3x3+6x-5=0, [0;1];

25. x3-x2-3=0, [0;2];

26. x3-15x+12=0, [0;1];
27. 2x3+3x%-9x+3=0, [0;1];
28. —x3+2x%-1=0, [-2;-1];

12. x-2+~/3—x =0, [0;2];
13. x3-2x-1=0, [1;2];

14. 2x3-x2+1=0, [-1,0];

15. 1+x-x3=0, [1;2];

16. 3x3-2x%+x+10=0, [-2:-1];
17. 7x-x2-x*=0, [1;2];

18. 3x3-x2-2x+0,5=0, [-1;0];
19. 2x3+x2-15x+5=0, [0;1];
20. 2x3+x2-45x+5=0, [0;1];
21. -2+2x2-x3=0, [-2;-1];
22. \J3+2x +2x=0, [0;1];
29. V4 +5x +x-2=0, [0;1];

30. 4 —x -5x+3=0, [0;1].

5-fazifa. Berilgan f(x) funksiyani ko’rsatilgan A to’plamda tekis uzluksizlikka tekshiring.

1. f(x)=+/x , A=[0;+);
2. f(X)=x?-4, A=(0;3);

3. f(x)= v/x , A=[1;5);

4. f(x)=eX, A=[0;+x);

5. f(x)= % A=(0;+0x0);

6. f(x)= log2x, A=(0;1);
7. f(x)=2x-1, A=(3;9);

8. f(x)=cosx, A=(-00;+o0);
9. f(x)=sinx, A=(-00;+0);

10. f(x):%, A=(1;+00);

11. f(x)=x?, A=(0;+);
12. f(x)=v/x+2 , A=(-2;2);
13. f(x)=3/x , A=(-00;+0);

30

14. f(x)=%/x , A=(0;8);
19. f(x)=4/x , A=[1;5)
20. f(x)=Inx, A=(1;4)

21. f(x)= é A=(4;5]

22. f(x)=x3+1, A=(-00;+0);
23. f(X)=x-5x+3, A=(-1;1);
24. f(x)= logsx, A=(3;9)
25. f(x)=arcsinx, A=[-1;1];
26. f(x)=tgx, A=[-r/4;7/4]
27. f(x)=5x-4, A=(-2;8];
28. f(x)=tgx, A=(-rt/4;n/4)
29. f(x)=lgx, A=[10,+0);

30. f(x)=3/x+4 , A=(-4;4)



Il SEMESTR. DIFFERENSIYAL HISOB

1-mavzu. Hosilaning ta’rifi, uning geometrik va mexanik ma’nolari. Egri chiziq
urinmasi va normalining tenglamalari. Differensiallanuvchi funksiyaning uzluksizligi.(3
soat)
1. 1-vazifa; 2-vazifa, 3-vazifa
2. R da uzluksiz, lekin chekli sondagi X1, X, ..., Xa nugtalarda hosilasi mavjud bo‘Imagan
funksiyalarga misollar keltiring.
3. Ikki funksiya grafiklari kesishish nugtasida grafiklar orasidagi burchak ganday aniglanadi?
4. Agar f(x) va g(x) funksiyalar (a;b) intervalda differensiallanuvchi va f(x)°g(x) bo‘lsa, u holda
f’(x)°g’(x) bo‘lishini isbotlang.

Adabiyotlar: [1], 1-t., 182-188 b.; [3], 109-113 b.

2-mavzu. Yig‘indi, ko*paytma va bo‘linmaning hosilasi. Murakkab funksiyaning
hosilasi (2 soat)
1. 1-vazifa
2. Faraz qgilaylik y=f(x) va y=g(x) funksiyalar x=a nuqgtada hosilaga ega bo‘Imasin. U holda
y=f(x)+g(x), y=Ff(x)-g(x), y=~f(x)xg(x), y=Ff(x)/g(x) funksiyalar x=a nuqtada hosilaga ega emas deb
ta’kidlash mumkinmi? Javobingizni asoslang.
3. Faraz qgilaylik y=f(x) funksiya x=a nuqtada hosilaga ega emas, y=g(x) funksiya x=a nuqtada
hosilaga ega bo‘lsin. U holda y=f(x)+g(x), y=Ff(x)-g(x), y=f(x)*g(x), y=f(x)/g(x) funksiyalar x=a
nugtada hosilaga ega emas deb ta’kidlash mumkinmi? Javobingizni asoslang.
4. Quyidagi shartni ganoatlantiruvchi murakkab funksiyaga misollar keltiring:
a) f'(g(xo)) mavjud emas, g’(xo) mavjud.
b) f’(g(Xo))mavjud, g’(xo) mavjud emas.
c) f'(g(xo)) mavjud emas, g’(xo) mavjud.

Adabiyotlar: [1], 1-t., 182-184 b.; [3], 1-t., 162-164 b.

3-mavzu. Teskari funksiyaning hosilasi. Asosiy elementar funksiyalarning hosilalari

(3 soat)
1. 1-vazifa
2. arccosx, arctgx, arcctgx funksiya hosilalarini keltirib chigaring.
3. Giperbolik funksiyalarning hosilalari
4. Teskari giperbolik funksiya hosilalarini keltirib chigaring.
5. Davriy funksiyaning hosilasi davriy funksiya bo‘lishini isbotlang.
6. Toq funksiyaning hosilasi juft funksiya bo‘lishini isbotlang.
7. Juft funksiyaning hosilasi toq funksiya bo‘lishini isbotlang.

Adabiyotlar: [1], 1-t., 188-196 b.; [3], 115-120 b.

4-mavzu. Differensial. Differensialning geometrik ma’nosi. Differensial
formasining invariantligi. (3 soat)
1. 4-vazifa, 5-vazifa
2. Differensialni hisoblash qoidalarini isbotlang.
3. Differensial yordamida taqribiy hisoblashda nima ishlar bajariladi?
Adabiyotlar: [1], 1-t., 196-201 b.; [3], 111-113 b.

5-mavzu. Yugqori tartibli hosilalar va differensiallar.
Ikkinchi tartibli hosilaning mexanik ma’nosi. Leybnits formulasi (3 soat)
1. 4-vazifa, 8-vazifa
2. cosx, a* funksiyalar uchun n-tartibli hosila formulasini keltirib chigaring.
3. Agar f’(xo) mavjud bo‘lmasa, f’’(xo) mavjud bo*ladimi?
4. f(Xo) mavjud, lekin "’ (xo) mavjud bo‘Imagan funksiyaga misol keltiring.
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5. Agar f(x) funksiya n marta differensiallanuvchi bo‘lsa, u holda f™(ax+b)=a"(t)|=ax+b
formula o‘rinli ekanligini isbotlang.
Adabiyotlar: [1], 1-t., 194-202 b.; [3], 1-t., 179-186 b.

6-mavzu. Logarifmik hosila. Daraja ko‘rsatkichli funksiyaning hosilasi.
Funksiyaning parametrik berilishi va uni differensiallash.(3 soat)
1. 6-,7-vazifalar
2. Daraja ko‘rsatkichli funksiyadan hosila olish goidasini ayting.
3. Parametrik tenglama bilan berilgan funksiya uchun ikkinchi va uchinchi tartibli hosilalarni
hisoblash goidasini keltirib chigaring.
Adabiyotlar: [1], 1-t., 196 b.; [3], 128 b.

7-mavzu. Haqiqiy o‘zgaruvchining vektor funksiyasi va uni differensiallash. (2 soat)

1. Agar limr(t)=a bo‘lsa, u holda lim|r(t)}=a| bo‘lishini isbotlang.

tot, t-t,

2. Agar !lrp rn(t)y=a, !lrp rL(t)=b, !lrp r,(t)=c bo‘lsa, u holda

1) lim(r,(t). (1) =(a,b), 2) im[r(t).,(H)] =[a,b], 3) im(r,(t)(t)r(t)=(ab.c)

tengliklarning to*g‘riligini isbotlang.
3. Vektor-funksiya hosilasi ta’rifidan foydalanib, quyidagilarni isbotlang:

1) (fX?)’:fx ? +fX? ’, bu erda f —skalyar funksiya;
2) (n,r)=(r"n)+(rnr); ) [nl=[r.n]+[nr'].
Adabiyotlar:  [3], 132-133 b.

8-mavzu. Roll, Lagranj teoremalari. Koshi teoremasi. Lopital qoidasi. (3 soat)
1. Agar f(x) va g(x) funksiyalar (a,b) intervalda uzluksiz, differensiallanuvchi, ¥xe(a,b) uchun
f’(x)=g’(x) bo‘lsa, u holda Vxe(a,b) uchun f(x)=g(x)+C, bu erda C biror o*zgarmas son,
bo‘lishini isbotlang.
2. Agar f(x) va g(x) funksiyalar [a,b] kesmada uzluksiz, (a,b) intervalda differensiallanuvchi,
Vxe(a,b) uchun (x)<g’(x) va f(a)=g(b) bo‘lsa, u holda Vxe(a,b) uchun f(x)<g(x) bo“lishini
isbotlang.
3. Agar g(x) monoton funksiya bo‘lsa, u holda uning hosilasi ham monoton bo‘ladi deb
ta’kidlash mumkinmi? Javobingizni asoslang.
4. Agar Vxe(a,b) uchun f(x)<g(x) bo‘lsa, ¥xe(a,b) uchun f’(x)<g’(x) bo‘ladi deb ta’kidlash
mumkinmi? Javobingizni asoslang.
5. Agar f(x) funksiya [0;+o0) da n marta differensiallanuvchi, f(0)=f(0)=...= f"1(0)=0, {M(0)>0
bo‘lsa, u holda ¥xe(0,+0) da f(x)>0 bo‘lishini isbotlang.

6. IimM =c ekanligidan Iimw = kelib chigadimi? Javobingizni asoslang.
xaag(x) xaag(x)
7. 10-vazifa.

Adabiyotlar:  [1], 1-t., 211-214 b.; [3], 135-146 b.

9-mavzu. Teylor formulasi. Ba’zi bir elementar funksiyalar uchun Teylor
formulalari. (2 soat)
1. cosx, In(1+x), (1+x)2 funksiyalar uchun Lagranj ko‘rinishdagi qgoldiq hadli Makloren
formulalarini yozing.
2. sinx»x-x3/6 taqribiy formulaning |x|<1/2 dagi absolyut xatoligini baholang.
3. Juft, toqg funksiyalar uchun Makloren formulasi ganday xususiyatga ega?
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4. (1+x)" funksiya uchun Makloren formulasini yozing. Uni Nbyuton binomi formulasi bilan
solishtiring.

5. Teylor formulasi yordamida tagribiy hisoblashda xatolik ganday baholanadi?

6. e ni 107 aniglikda hisoblang.

7. 4/10 ni 10 aniglikda hisoblang.
Adabiyotlar:  [1], 1-t., 214-226 b.; [3], 146-150 b.

10-mavzu. Funksiyaning doimiylik sharti. Funksiyaning nuqtadagi va to‘plamdagi
monotonlik sharti. Maksimum va minimumlar. Ekstremumning zaruriy sharti.(3 soat)
1. Funksiyaning doimiylik shartidan foydalanib arcsinx=p/2-arccosx ayniyatni isbotlang.
2. Funksiyaning nugtadagi monotonligi deganda nimani tushinasiz?
3. Agar ’(x0)=0 bo‘lsa, xo nugtada f(x) funksiyaning o‘sishi yoki kamayishi hagida nima deyish
mumkin? (y=x?, y=x3, y=-x* funksiyalarni xo=0 nuqtada tekshiring, xulosa chigaring)
4. Agar f(x) funksiya [a;b] kesmada uzluksiz va uning f’(x) hosilasi (a;b) intervalda manfiy
bo‘lsa, u holda bu funksiya [a;b] da gat’iy kamayuvchi ekanligini isbotlang.
5. Parametrik tenglama bilan berilgan funksiya uchun to‘plamdagi monotonlik sharti ganday
bo‘ladi?
6. Parametrik tenglama bilan berilgan funksiya uchun ekstremumning zaruriy shartini yozing.
7. 10-vazifa.

Adabiyotlar:  [1], 1-t., 219-223 b.; [3], 210-214 b.

11-mavzu. Ekstremumning etarli shartlari. Eng kichik va eng katta giymatlarini
izlash.(3 soat)
1. 12-vazifa
2. Interval, yarimintervalda berilgan funksiyalarning eng katta va eng kichik giymatlari hagida
nima deyish mumkin?
3. f(x)=2x3+3x2-120x+100 funksiyaning (-4;5] yarimintervalda eng katta va eng kichik
giymatlari mavjudmi? Mavjud bo‘lsa, nimaga teng?
4. f(x)=Inx-x funksiyaning (0;+0) da inff va supf ni toping.
5. Parametrik tenglama bilan berilgan funksiya uchun ekstremumning etarli sharti nimadan
iborat?

Adabiyotlar:  [1], 1-t., 224-228 b.; [3], 1-t., 215-225 b.

12-mavzu. Funksiyaning gavarigligi, burilish nuqtasi. Asimptotalar. Hosilaning
funksiya grafigini yasashga tatbiqi.(3 soat)
1. 11-vazifa,
2. Funksiyaning burilish nugtasi uning ekstremum nuqtasi bo‘lishi mumkinmi?
3. (-0,+0) da gavariq (botiq) funksiya bittadan ortiq ekstremumga ega bo‘lishi mumkinmi?
4. Har ganday ikki marta differensiallanuvchi funksiya uchun quyidagi tasdiglarning o‘rinli
ekanligini isbotlang:
1) Ikki ekstremum nugqtasi orasida kamida bitta burilish nugtasi mavjud.
2) Funksiyaning burilish nuqgtalari orasida ekstremum nugtasi bo‘Imasligi ham mumkin.
5. Har ganday toq darajali (chizigli bo‘lmagan) ko‘phad kamida bitta burilish nugtasiga ega.
Isbotlang.
6. Musbat koeffitsientli juft darajali ko‘phad burilish nugtasiga ega emas.
7. Parametrik tenglama bilan berilgan funksiyaning asimptotasi ganday izlanadi?
8. Parametrik tenglama bilan berilgan funksiyaning burilish nuqgtasi ganday izlanadi?
Adabiyotlar:  [1], 1-t., 238-245 b.; [3], 158-167 b.
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INDIVIDUAL VASIFALAR

1-vazifa. Hosila ta’rifidan foydalanib, quyidagi funksiyalarning hosilalarini toping.

f(x)=5"3;
f(x)=4sin(2-3x);
f(x)=In(2+5x);
f(x)=ctg(1-3x);
f(x)=tg(3x-4);
f(x)=2x3-4x-6;
f(x)=logz(4x-3);
f(x)—sin22x;
= x* +4

f(X)=+/sinx

11. 21

X =5

2
12.f0= =

13. f(x)=3/x - 4
14. f(x)=+/x* +5

© OoNo~wWNE

[EEN
o

15. f(x)=%/5—9x
16. f(x)=x*+3x%+6
17. f(x)=tgx

18. f(x)=4sin3x+5x
19. f(x)=e®-x2

20. f(x)=cos?x+1
21. f(x)=ctg?x

22. f(x)=In?x+x

23. f(x)=x3-4x%+5x-1
24. f(x)=1-3sinx
25. f(x)=427

26. f(x)=~/4x —3 +x?

27. f(x)= 3
-6

28. f(x)—qlctg
29. f(x)=(1+2x)%;
30. f(x)=x+Ig(1-x).

2-vazifa. Hosilalar jadvali va differentsiallash qoidalaridan foydalanib, berilgan
funksiyalarning hosilalarini toping.

2(3x° + 4x% — x—2)

1541+ X
b)y=x— In(2+eX + 24/ +e* +1)

l.a)y=

c) y:ﬁln(ﬁ+Jx+a)—Jx+a,

d)y_sm\/_ 13|n 3x
3 COS6X

tgx — ctgx
e)y = arctg ———>—
2x2 —1N1+ X2
2.a :(
)Y 3x3

2 —sin 2X —cos 2x
b :e2x
)Y g

C) y= In(x+\/a2 +x2),

)

d) y= cosln2+ECOS 3X,
3 sin6x

Jx =2
T

e) y = arcsin

&) y= 2+\/_thx
4[ 2 —/5thx ’

i)y = (arctgx)(ljln(arctgx)

4

. 1/, X . 2
=—|X°"+8WX" -4 +—arcsin—, x>0,
Dy 24( 16 X
K) y:xarcsmszrIn\/m,
VJ1-X

Dy = _iln(tgx +ctgal).
sina

shx 3chx
+
4ch*x  8ch?x

i) y = (sin )"

e) y= + garctg(shx),

i) 4x +1 1 tg4x+1

Y = I6xZ +8x+3 \/_ J2
2

K) y=4ln X 1-4x

11-ax X

) y = xcosa +sina Insin(x —a).
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3. ) y= X 78 &) y = Zcthx — M

VY 2(x? —4)’ 3 3sh3x
b) y = 3Sﬁ ot i) y=(sinx)*,

) y=2vx-4m2+vx), j)y= In(2x—3+x/4x2 _12x +1o)— Jax? “12x +10arctg(2x - 3),

2
d) y:sin?’cosZ—M, 9) y:x(2x2+5 x2+1+3ln(x+\/x2+1),

605sin 60x
e) y—arctgle#Z_1 ) y—arctg[ cosX )
x 4fcos2x )
2x% —x -1 chx 1
4.a =, e = — I th_
)Y 3V2+4x )Y 2sh?x 2
b) yzarctg(eX —e’x), i) y = (arcsinx)”,
c) y=1In - i) y=(3x+1) arcsin L +(3x2+2x+1}\/9x2+6x,
1-ax* 3x+1
3X+1>0
a2 2
d)y:coszsin3+M, k)y=x3arcsinx+x +2\/1—x2,
29 cos 58x 3
2 | o4 112
e) y =arccos x -4 = x_+1-X x>0,

—_ l) y=arctg——,
vVx* +16 X

8 8
5.8) y = (L+x® W1+ x &) y = 1[ shx (shx)]

12x* ’ 2| ch?x
b) y:%[(x2+1)cosx+(x—1)2 sin x], i) y=(nx)",
c) y=In (\/;+«/x+1), j)y:arcsine’2X In(ezx+\/e4x—1),
H
d) y_smln— M K)y= 3arcsm +2x/4x +2x-2, 4x+1>0
2 25c0s50x
2 3x -1 X
e) y=,/-arctg——, )y= arctglacosx)+alntg— |.
x° shx 1
6. a) y=—+-—, e)y= + = arctg(shx ),
)y o ) Y =y +arctg(shx)
b) y esmx( j, I) y Xarcsmx
COS X
_ 2
) y =2 Dy =iV a it
a - X X 2X
dy= ctgsmi—iM, K) y =1+ xzarctgx—ln(x+\/1+x2),
13 48 sin48x
e) y—lln—l—iarctgx I)y—ll lrcosx 1 1
47 x+1 2 ' 2 1-cosx cosx 3cos®x
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(x> —6p(a+x2) shx
7.2) y= , &) y=————————arctgshx,
)Y 120x° )Y 2ch®x  shx J
1 a . 2e*
b) y =———arct e”‘x\/: : i) y=I(ctg3x)" ,
VY= g( bJ ) v = (ctg3x)
c) y =In?(x+cosx), )y =+49x? +1arctg?x—In(7x+\/49x2 +1),
02
d y= Incos% % K) y:2arcsin3 2 4+\/9X2+24X+12, 3X+4>0
oS 46X X +
&)y~ @+ x)arzctgx/_+ 1 ) y= 3*((In3)sin 2x — 2c032x)
X 3x/X In?3+4
8 a)y—(xz_8 -8 e)y—EInth§+chx— chx
' 6x° ’ 2 2 2sh?x '
X v — v
b = | - X ,
)y 1+ x3 )Y
c) y=In®(+cosx), Hy= In(e3X ++/e* —1)+ arcsine ™
dy= coslnls—ﬁ%, 9) y:x(2x2 +1NX? +1—In(x+\/x2 +1),
3 2
e) y:X—arccosx—2+X 1-x?, y=2 ?Oix +3 cfoszx .
3 sin“x  sin“x
4+ 3x° 1 shx
9.8) y= ——, e) y = —arctg(shx) - ———,
ek 2 2ch?x
X X X 2
b) y =x—In(l+ ex)— 2e2arctge 2 —[arctgeZJ i)y =(tgx)*,
o y=In X2 i y—iarct 2x +1 2x +1
1-x2’ V2 V2 AxP +4x+3]
sin®21x V1+x?
d Jig K) y =Inlx + x2+1)— ,
)y= 21cos42x )Y ( X
1 1+ In(ctgx+ctga)
&) y=——+— Xarctgyx ) y=
)Y 20x  2x J )y= sina
(1+ x%)z 8 1
10. a) y=3|—7—, &) y=—cthax———
)Y %2 Y=3 3chx - ch®x
b) y = x —e ™ arcsine™ — In(1+ Vi-e* ) i) y = (cos5x)",
c)y= Intg(%Jrgj, Dy= In(5x+x/25x2 +1)—\/25X2 +1-arctg5x,,
1 cos® 20x 3 . 4x+3
d ctgcoss— ———, K) y =+/1-3x-2x* + ——arcsin——,
) y=ctg 40 sin40x )Y 242 V17
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€) y:%—xx/><(2——X5+3arccos\/§,
6 3
11, a) y= XX 2

e
b) y= |n(ex +M)+ arcsin e ™,

c>y=|nﬁ,
1-2x

_tgIn2-sin®19x

) y= 2*(sinx +cosxIn2)
1+(In2)y’

e) y—m
4ch*x

iy y = (x*+4)",

j) y=arcsine™ + In(e4X + M)

d) y 1900538 k) y:«/i4+xiil+xi+3ln(\/4+x +\/1+x),
c0s 38x
0 y_4+x4 arctgx—2+i N y_5X(sin3xln5—30053x)
x® 2 X 9+In°5 '
2 ) / 2
12. a) y = (X 2 ZH X , € y:—larcsin5+30hx,
24 X 4 3+ 5chx
b) y=x+ 8X : i) y=x"",
1+eA
¢) y = Insin 2X+4 py=—2%"1 1 aegt
X+1" 4x* —4x+3 2 NP
intg = cos? 16
sintg 7 cos” 16x S —x1 2x-1
d y= - K) y =In—+/3arctg :
32sin32x X J3
e) y:arcsin,/i+arctg\/§, y= C_OSZX —2cosx—3|ntgi.
X+1 sin“ X 2
13 a) y—& e) y—iarcsinm
| 2V1v2x? g8 1+3chx’

b) y=X—3|n[[1+e%)\/1+7}_

c) y = log, log, tgx,

costg 1sin215x

d =
)y 15c0s30x
2X+3>0

1/1 arccos x
ey v=— |—_1— ,
)y 2\/: 2)(2
14. a) y:—“‘l(i“z),

4x

b) y=x+ —In{l+e*),
)y 1+e” ( )

3arctge % Ji)y= (x“ +5)ctgx’

)y- In(esx N M)+ arcsin(e ™),
+ax? +12x -7,

. 4
K) y = 4arcsin
)Y 2X+3

4*((In 4)sin 4x — 4 cos 4x)
16 +In* 4 '

)y

e)y

2 +garcsin(thx),

2
7

2ch“x

) y =(sinx)

37



x-1 x-1

c) y =log, log, tgx, ' —=arct ’
) y=log, log, tg Ny= \/— 97 "X _2x+3
2
dy= COSCth_ cos” 14x k) y = 2arcsin 2 +49X% +6x -3,
28sin 28x 3x+1
3xX+1>0,
JXx 64X 3*(4sin 4x + kn3cos 4x)
e 6arcsm—+ Jx(4=x), )y= :
)y= 2 ) )Y 16 +1n?3
L+ x2) J
15. a)y:(—i——)s()’ e) y:arctgﬂ’
3X chx — shx
1 acos2bx + 2bsin 2bx v — 29" 9gX
b) y =e¥™| —+ iy y=Xx" 297,
)Y La 2(a? + 4b?) } )
C) y=x coslnx;rsm Inx i)y =v9x? —12x+5arctg(3x—2)—In(3x—2—\/9x2 —12x+5)
1 sin® 5x 2 X% +2 >
d) y =8sinctg3+ = k) y =x"arccosx — V1-x°,
5 cos10x ' 3
X . 1 . .
€) y = —————arcsin2x + = In{l— 4x?), ) y=xcosa +sina Insin(x —a).
241—4x? 8 ( )
2(3x3 +4x? —x—2) 1[ shx }
16. a) y= : e) y=—=| ——+arctg(shx) |,
)y N )Y =5 |z, +arctg(shx)
b) y = e 2-sin 2>;—c032x | i) y = x|
C) y=24x-4 In(2+\/§), j) y =+49x? +1arctg?x—|n(7x+\/49x2 +1),
2
e) y:arccosx—_4, K\ Y= In(egx ++/e* —1)+ arcsin e >
Vx* +16
2 X (a1
I)y:In(x+m)— Vi+x® ) y= 2 (S|nx+coslen2)
X 1+(In2)
17, a) y:«/2x+32(x—2), &)y sh3x
X ~/ch6x
b)y:eax(asmb)z_bSObe), )y = x¥ 25
a‘+b
¢) y = IgInctgx Dy= x—+2 L thJr2
’ X2 +4X +6 \/_ N2
-, e
d)y_—costg1 L sin”10x K)y= m——l X +1 X,
2 10 cos20x X2 +1+1
5. x*+1 V2 + thx
e) y=arctgx +—In : Dy=Ih———.
)y e )y 77 —th

1 chx
18. a) y=(1—-x?F/x3+=, e)y= ,
) y=[-x*} 5 ) Y=



ctgx

e
b) y=2(x—2Wirer —2in| Y =] Yy =X
Vvi+e* +1
/_ _ 2
¢) y = Inarcsiny1-e* j)y:InlJr2 X=X, 4 V=Xx=-Xx7,
2X+1 2X+1
1 cos 210x x-1 1(1 1
d) y=3/ctg2 - : Kk :In3‘/ —=| =+ arctgx ,
) y=Yetg 20 sin 20x )Y X+1 2(2 xz—l) J
- 4/ 2t
e) y=arcsinx—2, ) y:arctgﬁ.
(x—1N2 1-tgx
2x% +3Nx? 3 shx
19. a ( e) y=- :
)y= 9x° )Y 1+ chx
) y=2 % |?1r;tg : i)y =X°
¢) y = Inarccosy1-e* Dy= In(4x—1+¢16x2 —8x+2)—¢16x2 —8x + 2arctg(4x 1),
1sin 6x 1 .
d ctgcos2 +— K) y =xIn{v1-x ++/1+x |+ =(arcsinx — x),
) y=ctg = osTon ) y=xIn( VI x) Az )
&) y=V1_x? —xarcsinv1_xZ, ) y = 6 (sm4x|n6—24cos4x).
16+In°6
20. a)y=- x-1 | &)y = 1+thx
(x2+5 x> +5 Victx
18e™ +27e* +11 v — w2 EX
b) y =Inle* +1)+ : ) y=X"5"
)y ( ) 6(ex +1) )
c)y:In(bx+\/a2+b2 2) j)y=3x- In(1+\/1 e° ) arcsm( )
1 cos®8x Inx
d cosctg2 —— k) y =arctg (x> -1- :
)y= J 16 sin16x ' )Y g\/ Ax2 -1
Vi- Ctgx + X
e arct ) y= .
) y =arctg _\/— )y 1 xcigx
(2x +1Wx? —x 1, 1-sh2x
21. a = , e ==
)Y x? )Y 6 Ny rsh2x
1 eSIﬂX
b) yzgln(e2X +1)— 2arctge * Hpy=X ,
c)y=In arccos—— i y—iarctg3x_l+1 -1
Jx ) J2 V2 3xP-2x+1
sa2
d) y:COS|n7 S 7X, k) y = 3arcsin 3 +4X* +4x -5,
7cosl4x X+2
2 t
e) y=(2x2+6x+5)arctgx—+1—x, ) y=(1+X )earch.
X+2
22. @) y=2 1_&, e) y=arctg—'5hzx,
1++/x chx —shx
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b) y= %wl(arctgex)3 : i)Y = XearCtgx ,

4
c) y=|n(eX +v1+e* ) ) y:X—arcsinéJri(x2 +18Nx* -9, x>0
81 x 81
H 2
d) y:smcos_Bcos 2x’ K) y:erSarcsin /x+2’
4sin 4x 5
tg X +1
¢) y =arctg 2 )y=— 1 1 1I 1+sinx
2 3sin®x sinx 2 1-sinx
23, a)y= ! , &) y=—Sinth X _ S
(X +2Wx? +4x+5 202 2shix’
AeX - 29% X
b)y:2\/ex+1+lne;11 i)y =X 29 ,

\/ex+1+1’
2
Inx j)y:im+lnl+\/2x—x |

c)y=In— —,
)Y . [1) x—1 x—1
sin| =
X
- - 2
d) y= cossin 5sin 2X, k) y = x(arcsinx)* + 24/1— x? arcsin x — 2x,
2c0s4x
e) y= 2L kx4 Qaresin 21 ) y=In sin x
4 8 3 COSX +/COS2X
Ux? +x+1 x/_+thx thx
24. a) y=3———""—| e)y=
X+1 8\/_ \/_ thx 4(2—th x)
1, 1+2 v — v O
b) y=—In="", i) y=X" X",
)Y In4 1-2* )Y
c)y= Inlnsin(1+£j, i)y =+/9x? —12x+5arctg(3x—2)—In(3x—2—\/9x2 —12x+5),
X
[ _ 2
d)y = ctgi/s — 1 gos® x k) y= 1=X% | sresinx,
8 sin8x X
) y - X3 ox—x 8 arcsin, X1, 1) y- [ (eI cosdinT)
2 2 9+In°7
X+1 1, 1++/thx
25. a) y=3; : e) y==In —arctg+/thx ,
)y */(x—1)2 )Y =5 N T

¢ _3, i) y = (tgx Intgy,

¢) y=InIn*In®x, j)y=2x- In(1+\/l e’ ) arcsm( )

1
b) y = —arct
)Y 5 arctg

d) y=tgl 91 Lsin” 4X, k) y=x® arccos X — = 2\/1—x ,
3 4 cos8x 3
e) y:;arcsinZX +lln(1—4x2), )y=3 szx +2 sm4x ,
241 — 4x? 8 cos’X  cos”x
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1—cos[xsin1j x#0 arctg[x COSLJ X#0
1. f(X): X ) 2. f(X)Z 5x ) .
0, x=0 : x=0
tg(x3+xzsingj X #0 arcsin(xzcosi}rzx X #0
3. f(X)I X ) . 4, f(X)I o9x 3" .
0, x=0 0, x=0
In{ 1—sin x3sini X #0 sin xsinE x#0
5. f(X)= X /) . 6. f(X)I X /) .
0, X=O Oa X:O
x2sin> 4 X2
1 X _ 2
7. f(x)= S”{e 1}** X0 g px)= X S5t XF0,
0, X:O O, X=O
sy hgn L 5
9. f(x): arctg[x X’2sin 3xj’ x;tO. 10. f( ) smxcos; x¢0'
0 X=0 0, x=0
x+arcsm X sm6 X #0 tgx si ! 0
11. % ) 12 f(x) = JACXSINT XEY
x=0 0, x=0
2 0 x2cos? (L] x %0
13. f X +x° COS_’ X7 14. f(x)= ) .
x=0 0, Xx=0
1
2 —_—
15 f 2x% + x? cos— x;«tO. 16. f(x)= arctg(xcosSX), x¢0.
0, x=0 0, x=0
e* —cosx
17 f arctg XCOS— , X¢O. 18. f( ) < , X¢0.
x=0 0, x=0
Xsin5x xzsin(%),
19. f {e - x#0 20. f(x)=13 x#0
01 0, XZO
xsin[ng 2th - Zsinx O
21. f(x)=4¢ -1, x=0, 22. f(x)=1" 2 X7V,
0, x=0 0, x=0
x L, .1 In(1+2x2+x3)
23, (x)= arctg[;—x sm;), x¢0' 24, f(x) = x , X#0
0, X:0 O! X=0
COS X — COS 3X 0
0, x=0

3-vazifa. Hosilaning ta’rifidan foydalanib, f(0) ni toping:
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4-vazifa. y=f(x) funksiyaning grafigiga abstsissasi x=xo huqtada o‘tkazilgan urinma va
normal tenglamalarini yozing.

2

VSV
Ly =x=x %, =-1. 15.y:X—,x0:2.
10

5 x40 B
YT e YT 1. :1+3x2 « 1
X? —3X +6 3+x2 "
YTTE e N 2 B
4. y=2x"-3x+1, X, =1. ' 3 0T
1+ 3x?
5. y=x+vx*, x, =1. 18. y = 3l < =1.
4x — x°
6.y= )Xo =2. 19 y=— > x, =
4 Y oaxi2
7.y=2x"+3, X, =-1.
Y ’ 20, y=—X_ x,=-2
x* +6 x2+1""°
8y: 2 ,onl- 5
X +1 21 y=X*t 1
9. y=x -R/x, x, = 64. x0T
2 oy _ 1 _
lO.y:X 2X 3,x0=4. 22.y_2x+;,x0—1.
4 2
11 y =x* +8Jx - 32, X, =4. 2.y =2 j_?’x_l’x(’:_z'
1+X
3x —2x° 24,y = , X, =4.
12.y:T,X0=1- 1-+/x ’
16
13. y =84/x - 70, x, =16. o5y X 9 4
’ T e T

14, y=3x?-20, x, =-8.
5-vazifa. Berilgan funksiyaning differensialidy va ikkinchi tartibli differensiali d®y -ni

toping.
1
1. =xarcsm—+ln‘x+\/x2—1‘, x>0. _ Jotax — ta® X
y » 11. y=,/ctgx —.,(tg 3"
2. y=|n(coszx+\/1+cos4x). 12. y =2x +Infsinx + 2c0sX|.
1 2
3. Yy = arccos————, X >0. _ X" -1
m 13. y=arcth vt
4. y=\/1+2x—ln(x+\/1+2x). 14, y:In‘xz—ﬂ— 21 .
5. y:In(x+x/1+x2)—«/1+x2arctgx. x" -1
X
In|x 2 15. y=arctg| tg—+1].
. y:1||2_%|nlxz' y 9(92 j
+X +X
_ 2
7 y:In(eX+ /ezx—1)+arcsine’x. 16. y—In‘2x+2\/x +x+]+
8. y = xy/A—xZ + darcsinX. 17. y=e (f:052x+25in2x).
2 18. y=x(sinInx —cosInx).

X X
9. y:Inth—— 19. y:\/3+x2—xln‘x+\/3+x2

sinx
10. y =2x+In[sinx +2cosX|.

20. y = arccos , X>0.

1
N1+ 2x2
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2
21, y= arccos = 24. y=cosx|ntgx—|ntg§.

\/_
22. y= tg(2arccos«/1— x? ) x>0. 25. y =x‘arctgyx’ —1-vx* -1
23. y =~/x —(1+x)arctg~/x

6-vazifa. Differensial yordamida tagribiy hisoblang:

1. y=3x*+7x, x=1012. 2. y=3%x,x=776.
3. y=%x?, x=103, 4. y=X>, x =2,997.
5. y=+x%, x=098. 6. y=+4x-3, x=178.
1
7. =x', x=2,002. 8. y=—, x=416.
y Y=
1
9. y=3%x, x=836. 10, y=————  x=1016.
N2x2 +x+1
11. y=+4x-1, x=2,56. 12. y=3/x, x=7,64.
13. y=x', x=1,996. 14. y=3/x , x =8,24.
15. y=+/4x-3,x=178. 16 y=3/x, x=824,
17. y=x%, x=0,998. 18. y=3%x, x=121.
19. y=x", x=1021. 20. y=+x*+x+3, x=197.
21. y=3%x, x=26,46. 22. y=3x?+2x+5, x=097.
_y?2
23, y=3x, x = 27,54. 24, y=XFENOTX “;X,x=o,98.

25. y = arcsin x, x=0,08.

7-vazifa. Parametrik tenglama bilan berilgan funksiyaning hosilasini toping Y’ :

t 5 1x=In (t+\/t2+1)
1. 1-t° ' 241
1-—
y=In—"— { Jat-t?
X_3t2+1 y= arcsmt 1)
) TS { —ctg 2e
3 .
y:sin(t—+tJ =Intge’
3 {xlnctgx
X =1-t°
3
{y:tg T cos tt
X =+/2t - t? 10. x=arctge?
4 _ 1 y=+e'+1
S,
i [
5 x = arcsin(sin t) 1. T M1
' y = arccos(cost)’ y=+1-t?
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= It 19 X = arcsin /t
12. -t | 14t
y = arcsin 1_ 2 x = (arcsin t)°
* 2004, t .
- =
21. | 1++1+1t% -
14 { X = arcsin v1— y=MN—"—"""
= (arccos t)2 X = arctgt
(1+coszt)2 22. y=In V1+t? .
15. _ cost : t+1
sin’t ’3 x:ln(l—tz)
16 x = ctg(2e') - |ly=arcsinV1-t*
' y=Intge' +1
, X = arctg ——
L3t 24, t—1 .
17 - 3¢8 y = arcsin Y1-t°
. 3 .
y=sin| L+t x = Intgt
3 25. 1
Y=—"7

18. 3 .
=sin| —+t
y=sn( 5+

8-vazifa. Parametrik tenglama bilan berilgan funksiyaning ikkinchi tartibli hosilasini
toping.

N e o {x:cost
1. y:} ' y =Insint’
t X=t-sint
, {x=sint—tc9st. {y:Z—cost
y=cost+tsint =t+sint
{x—z(t sint) 10. {y 2 +cost
y =42 +cost)’ X =sint
X = arctgt 1. {y:lncost
12. {Xzﬂ .
X = cost y=In(t-2)
{y 13 {x:coszt
y=tg“t
{ = cost + tsint
y =arcsint 14 {y sint—tcost
X =cost+tsint
{ =sint—tcost’
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X = tgt x :1
15. y= .1 . 21 t
sin 2t y = 1
o cost 1+t°
16 B 1+2cost t+1
, : . X = arctg ——
y= sint 22. t-1 .
1+2cost y = arcsin v1-t*
X =At X = sh?t
2
X=4t1-1 Cth t
18. ot 24 X =e' cost
Y= t—1 y=e'sint
= X = C0S 2t
X =1t 25, .
19. yo L y =2sec?t
sin 2t
x =+t
20. y = 1
N1-t
9-vazifa. Funksiyaning n-nchi tartibli hosilani toping:
1. y = sin 2x + cos(x +1). 17.  y=vx.
2. y=3", 18.  y=lg(x+4).
3. y = log,(x +5). " X
.y= :
4 y=—2_. 2(3x+2)
X+l 20. y=a®.
' y = 22 N 21.  y=IlgBx+2).
6. y=a’". 2.yt
A et et
4( X+ ) 23 yZSe7x—1.
8. y== 24. y = xe?*.
9. y:In(1+x). 25. y=In(3x+1).
X
10. =,
Y= fax+9)
11.  y=7*.
12, y=In(3x+1).
13 y:4+15X.
Sx+1
14, y:ﬂ.
133x +1)
15. y=2%",
133x +1)
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10-vazifa.
AliHnaTNapHu ucbotnaxr. (1-13)
1. arccosx+arcsinx=p/2;

2. arctgx+arctg 1=x =p/4, agar x>-1;
1+x

3. arctgx=arcsin

1 .
Ji+x? '

4. arctgx+arctg 1=x =-3p/4, agar x<-1,;
1+x

5. arcsin

> =p-arctgx, agar x31;

X

6. arcsinx= arctg , agar -1<x<1;
—x?

7. COS2X=C0S?X-sin’X;

8

.arcsin

- =2arctgx, agar -1£x£1,
1+ x

9.sin x+cos X= l/4+3/4(cos X-Sin?x)?;
10. cos*x-1/8c0s4x=2c0s%x-1/2c0s2x-5/8;

11. arcsin

2))((2 =-p-2arctgx, agar x£-1;

12. arctgx=arcctg 1 , agar x>0;
X

13. 0,5arccos(2x?-1)=arccosx, x30

Tengsizliklarni isbotlang (14-25)
14. cosx>1-x%/2, agar x>0;

15. sinx>x-x/6, agar x>0;

16. 2+/x >3-1/x, agar x>1;

17. e*31+x+x2/2; agar x30;

18. In(1+x)£EX, agar x30;

19. In(1+x)3x-x%/2, agar x30;

20. SALLEN siny , agar 0<x<y<p/2;
X

21. tgx < oy , agar 0<x<y<p/2;
X y

22. x+x3/3<tgx, agar 0<x<p/2;

23. 2x*-4x3+3x2+4x+1>0, agar x>0;
24. 2x+1/x*>5, agar 0<x<0,5;

25. x>+(1-x)°31/16, XIR

11-vazifa. Funktsiyani to‘la tekshiring va grafigini yasang:

3 2
x° +4 4x
L y W2 Y=3ix
2
) CxP-x+1 5. :ﬂ,
) X —1 ' X3_1
2 4-X
3 = _ 6. y= :
y X2 42X x?
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2
_X —4x+1' 16. 1

" X—4 Yo
2x° +1 x
8 = : 17 =-
x> Y (X + ZJ
—1) 3
9 yo (xle) | 18 _X 232 |
X
10, y= x° 19 y_3x—2
' (x-1)* ' x°
2 x3 -4
11. y=[1+1j . 20 y=—g7"
X
—-8x
2 21. = .
12. y:[x_—lj : Y X* +4
X+1 2 4
13 y:3X4+1 ' C3+2x X2
| x* 23.  y= 4
14 _2x*+1 x®+2x -3
YT 12 - 3x?
24. y=
X3 -4 X2 +12
15. y= v
12x
25. y=
y 9+ x°
12-vazifa. Berilgan oraligda y=f(x) funksiyaning eng katta va eng kichik giymatlarini
toping:
1. y=x*-8x%-9, [-1,3]
2. y=x>-4|x|+4, [-3,4]
3 y=x+22 16 [1 4],
X
4
4, y:4—X——2, [1, 4]
X
5. y=32(x-2)(8-x)-1 [0, 6]
2(x* +3
6. y:ﬁ, [_3, 3]_
X°—2X+5

7. y=2Jx-x, [0, 4].

8. y=1+32(x-1)° (x-7), [-L 5]

9. y=x-4Jx+5 [1 9]

10. y:s/2x2(x_3), [-1, 6].

2(—x2+7x—7)
: 4]
X" —2X+2

12.  y=x—-4Jx+2+8, [-1 7]
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13.

w

14.

S

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

y=32(x-2)(5-x), [L 5]
y=m’ [—2’ 4].

x° 8

V=3 +;+8, [-4, -1].
4

=3-x-——, |-1 2|.
y o) [-1 2]
_22x(2x+3) [1, 4]
X2 44x+5 U

2(x2+3)
=, —5,1
y X*+2X+5 | ]
y=32(x-1)° (x-4), [0, 4].
y:x2—2x+£—13, [2, 5]

x-1

y=2Jx-1-x+2, [1 5]

y =X +4x+%—9, -1 2].
2

y:—g +2x+%+5, [-2, 1].

4 1
y x? {2 }

y={2(c+2)'(x-4)+3, [42]
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©CoN Ok~ wNE

40.

41.
42.
43.

Yakuniy nazorat uchun savollar

1-semestr

Ratsional sonlar to‘plamining zichlik xossasi.

Ratsional sonlar to‘plamining tartiblanganlik xossasi.

Ratsional sonlar to‘plamining kesimi, uning turlari.

Ratsional sonlar to‘plamining kesimi yordamida irratsional sonni kiritish.
Ratsional sonlarni son o*gida tasvirlash.

V2 ning ratsional son emasligining isboti.

Haqiqgiy sonlar to‘plamining kesimi.

Haqiqiy sonlar to‘plamining tartiblanganlik xossasi.
Haqiqgiy sonlar to‘plamining zichlik xossasi.

Haqiqiy sonlar to‘plamining to‘laligi(Dedekind teoremasi).

. Hagigiy sonning absolyut giymati va uning xossalari.
. Yugoridan chegaralangan to‘plam va uning aniqg yuqori chegarasi hagidagi teorema.

Quyidan chegaralangan to‘plam va uning aniq quyi chegarasi hagidagi teorema.
Funksiya va uning berilish usullari.

Funksiyaning analitik usulda berilishi, misollar.

Funksiyaning grafigi va funksiyaning grafik usulda berilishi, misollar.
Funksiyaning jadval usulda berilishi, misollar.

Monoton funksiyalar.

. Juft va toq funksiyalar. Misollar.

Davriy funksiyalar. Misollar.

. Chegaralangan va chegaralanmagan funksiyalar. Misollar.
. Teskari funksiya. Misollar.

Murakkab funksiya. Misollar.
Sonli ketma-ketlik va uning limiti. Yaginlashuvchi ketma-ketlik.

. Yaginlashuvchi ketma-ketlikning xossalari.

Qismiy ketma-ketlik. Misollar.

. Qismiy ketma-ketliklar hagidagi Boltsano-Veyershtrass teoremasi.

Monoton ketma-ketlik va uning limiti.

. Ikkinchi ajoyib limiti. e soni.

. Ichma-ich joylashgan segmentlar ketma-Kketligi.

. Ketma-ketlik yaginlashishining zaruriy va etarli sharti (Koshi kriteriyasi).
. Funksiyaning nuqtadagi limitining Koshi ta’rifi.

. Funksiyaning nugtadagi limitining Geyne ta’rifi.

. Bir tomonli limitlar.

. Funksiya limitlari ustida arifmetik amallar.

. Chekli limitga ega bo‘lgan funksiyaning xossalari.

. Birinchi ajoyib Iimit(lirrngl)ning isboti.
x-0 X

. lim f (x) = o holatni tushuntiring.

X—a

. lim f (x) =b holatni tushuntiring.

Ikkinchi ajoyib limit( Iim(1+ Ej =e)ning isboti.
X—>00 X

Monoton funksiyaning limiti.
Funksiyaning chekli limitga ega bo‘lishining zaruriy va etarli sharti (Koshi kriteriyasi).
Cheksiz kichik funksiyalar va ularni tagqgoslash.
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44. Funksiyaning nuqtadagi uzluksizligining Koshi ta’rifi.
45. Funksiyaning nuqtadagi uzluksizligining Geyne ta’rifi.
46. Funksiyaning nuqtadagi uzluksizligining orttirma yordamida ta’riflash.
47. Bir tomonli uzluksizliklar.

48. Funksiyaning uzilish nugtalari va ularning turlari.

49. Uzluksiz funksiyalar ustida arifmetik amallar.

50. Monoton funksiyaning uzluksizlik sharti.

51. Murakkab funksiyaning uzluksizligi.

52. Teskari funksiyaning mavjudligi va uzluksizlik shartlari.
53. Sonning haqiqiy darajasi va uning xossalari.

54. Ko‘rsatkichli funksiya va uning xossalari.

55. Logarifmik funtsiya va uning xossalari.

56. Trigonometrik funksiyalar va ularning xossalari.

57. Teskari trigonometrik funksiyalar va ularning xossalari.
58. Veyershtrassning 1-teoremasi.

59. Veyershtrassning 2-teoremasi.

60. Boltsano-Koshining 1-teoremasi.

61. Boltsano-Koshining 2-teoremasi.

62. Tekis uzluksiz funksiyalar. Misol.

63. Tekis uzluksiz funksiyaga oid Kantor teoremasi.

e 1 L
64. ImgM: log, e tenglikning isboti.

X—> X
65. lim 8 2 _Ina tenglikning isboti.

X—> X
66. Iinng m tenglikning isboti.

X—> X

2-semestr

1. Tekis egri chiziq urinmasi hagidagi masala.
2. Moddiy nugtaning tezligi hagidagi masala.
3. Funksiya hosilasining ta’rifi.
4. Hosilaning mexanik va geometrik ma’nolari.
5. Bir tomonli hosilalari.
6. Cheksiz hosilalar.
7. Egri chizig urinmasi va normalining tenglamalari.
8. Hosilaga ega bo‘lgan funksiyaning uzluksizligi.
9. Ikki funksiya yig*indisi, ayirmasi, ko‘paytmasi va bo‘linmasining hosilalari.

10. Teskari funksiyaning hosilasi.

11. Murakkab funksiyaning hosilasi.

12. Darajali funksiyaning hosilasi.

13. Ko‘rsatkichli funksiyaning hosilasi.

14. Logarifmik funksiyaning hosilasi.

15. Trigonometrik funksiyalarning hosilalari.

16. Teskari trigonometrik funksiyalarning hosilalari.

17. Logarifmik differensiallash. Daraja-ko‘rsatkichli funksiyaning hosilasi.
18. Parametrik shaklda berilgan funksiyaning hosilasi.

19. Funksiyaning differensiali.

20. Funksiya differensiali bilan hosilasi orasidagi bog*lanish.

21. Murakkab funksiyaning differensiali. Differensial formasining invariantligi.
22. Vektor funksiya va uning hosilasi.
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23.
24.
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

Yugqori tartibli hosilalar.

Yugori tartibli differensiallar.

Ferma teoremasi.

Roll teoremasi.

Lagranj teormasi.

Koshi teoremasi.

Lopital goidasi.

Ko*phad uchun Teylor formulasi.

Ixtiyoriy funksiya uchun Teylor formulasi.

y =e* funksiya uchun Makloren formulasi.

y =sin x, y=cosx funksiyalar uchun Makloren formulalari.
y =In(1+ x) funksiya uchun Makloren formulasi.
Funksiyaning doimiylik sharti.

Funksiyaning monotonlik sharti.

Funksiyaning kritik nugtalari, misollar.

Ekstremumning zaruriy sharti.

Ekstremumning etarli shartlari.

Funksiyaning segmentdagi eng katta va eng kichik giymatlari.
Qavarig, botiq egri chiziglar, egri chizigning burilish nugtalari.
Egri chizigning qavariglik va botiglik shartlari.

Egri chizig asimptotasi. Vertikal asimptota.

Og‘ma asimptota.

Funksiyani to‘la tekshirish va grafigini yasash.

o1
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