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va. qatorlar traqiOa@
o'zgaruvchili funksiyalar uchun lirnit, uzluksizlik, xususiy hosila, karrali
integral tushunchalarini qo,llash ko,nikmasini berish.
To inform the student about series and series in detail and to provide the
ability to use the concepts of limit, continuity, partial derivative, double
integral in multivariable functions

Fanning mazmuni
Course content

Cheksiz sonli ketma-ketliklar. ch@
yaqinlashishi va uzoqlashishi. Monoton chegaralgan ketma-ketlik va unrnglimiti. Ketma-ketlik limitini hisoblash, ketma-ketliklar uchun sendvich
(siqilish) teoremasi, uzluksiz funl*tsiyalar ketma-ketligi haqidagi teorema.
Ba'zi xususiy limitlax, rekursiv ketma-ketliklar.
Cheksiz. sonli qatorlar- Sonli qator, xususiy yig'indilar, qatoming
yaqinlashishi va uzoqlashishi. Geometrik qator. eatorlaming ba,zi



xossalari. Qator yaqin lashishin ing zaruriy shani. Carmonik qator-Mus-bat
hadli qatorlarning yaqinlashish alomatlari: taqqoslash, Dalamber,
Koshining radikal va integral alomatlari. Ishorasi navbatlashuvchi va
ishorasi o'zgamvchi qatorlar. Leybnits teoremasi. Absolwt va shartli
yaqinlashish. Funksional qator. Darajali qator. Darajali qatorlar xossalaxi,
hadma-had differensiallash va integrallash. Darajali qatoming yaqinlashish
radiusi va yaqinlashish sohasi. Teylor va Makloren qatorlari. Teylor
qatorining qo'llanilishi. Elementax bo.lmagan integaiami hisoblash,
arktangens, limitni hisoblash.
Parametuik tenglamalar va qutb koordinatalari.Tekis egri chiziqni
parametrlash, parametdk tenglamalar, paramehik tenglamasi bilan
berilgan egri chiziqlax ustida amallar: hosilasi, parametric tenglama bilan
berilgan egri chiziq uzunligi. Tekislikda koordinatalar: qutb
koordinatalarida chiziq tenglamalari, qutb va dekan koordinatalari
orasidagi munosabat, qutb koordinatalarida yuza va chiziq uzunligini
hisoblash.
Vektorlar. Uch o'lchamli koordinatalar sistemasi, vekorlar, to'g'ri
ko'paytma, ikki vektor orasidagi burchak, perpendikulyar vekorlar, vekor
ko'paytrna, fazodagi parallel vektorlar. Chiziqlar va tekislikl : fazodagi
chiziqlar, chiziqning vektor tenglamasi, chiziqning parametrik
tenglamalari. Fazodagi tekislik, kesishish chiziqlari, vektoi qiymatli
tunksiyalar: fazodagi egri chiziq va urinma, limit va uzluksizlik, troiitatar,
tezlik vektori, tezlanish vektori, hosil qilish qoidalari, fazoda egri chizrq
yoyi uzunligi.
Bt necha o'zgaruvchi funksiyasining differensial hisobi. Bir necha
o'z€aruvchining funksiyasi, uning limiti, uzluksizligi. Xususiy hosilalar va
to'la differrensial. To'la differensiallaming tatbiqlari. Ikki o'igaruvchinrng
tunktsiyasini chiziqlilashtirish. Murakkab funksiyani differensiallash
(zanjir qoidasi). Oshkormas funksiyalarni differensiallash. yuqori tafiibli
xususiy hosilalar va differensiallar.
Yo'nalishli bo'yicha hosila va gradient vektori. Tekislikda yo,nalish
bo'yicha hosila va uni hisoblash, talqini. Gradienr. Sath chiziqlari va
sirtlari. Sirtga o'tkazilgan urinma tekislik va normal tenelamalari. lkki
o'zgaruvchi funksiyasining ekstremumi llokal eksrremumi).
El<stremumning zaruriy sharti, kritik va egar nuqtalar. Lokal
eksfiemumring yetarli sharti (ikkinchi hosila yordamidi tekshirish).
Shartli eksftemum. Ikki o,zgaruvchi funksiyasining eng katta va eng
kichik qiymatlari.
Karali integrallar. To,g'ri to'rtbuchakli soha bo,yicha ikki kanali(ikki
o'lchovli) inte$al, ikki karrali integral hajm sifatida. Karrali integalni
hisoblash: Fubini teoremasi(birinchi shakli).
Umumiy soha bo'yicha ikki karrali integral. Ikki sll orasidagi hajm
(Fubini teoremasi, umumiy hol). Integrallash chegaralarini topish: vertikal
va gorizontal kesmalar usullari. Ikki karrali integralning xoisalari. O,rta
qiymat haqidagi teorema.

Qutb koordinatalarida ikki karrali integral: integrallash chegaralarini
topish, dekafi koordinatalaridan qutb koordinatalariga o'tish. y;zani ikki
karrali integral yordamida hisoblash. Ikkita sirt orasidagijism hajmini quto
koordinatalarida hisoblash. Karrali integralda o'zgaruv-hini almishtirisL.
Uch karrali integral: uch karrali integralning ta'rifi, xossalari, hisoblanishi,
radbiqlari.

Infmite Sequences: Convergence and Divergence, Convergence and
Divergence of Sequences, Calculation of Limits of Sequen"es. Saodwich
(Compression) Theorem for Sequences, Continuous Furction Theorem of
Sequences, Frequent Limits, Recursive Sequences, Bounded Monotone
Sequences. Monotone Sequence Theorem.
Infinite Series: Geometric Series , For Divergent Series n. Term Tesr,
Combining Series, Adding or Deleting Terms, Convergence Tests for
Positive Term Series: Integral Test, p Series, Harmonic Serres,
Comparison Test, Limit Comparison Test, Ratio Test, Root Tesr.
Alternating Sedes: Altemating Harmonic Series, Altematine Series Test
(Leibniz Test). Absolute and Conditional Convergence. p-ower Series:
Radius of Convergence of a Power Series. Operations in power Series,
Series Product Theorem for Power Series, Tem Term Dedvativa
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.1ayl?r- 
potynomial of Order. Apptications of the Taytor

| ::_11:.tl .._".tprliig Non-Elemenrary Integrals, Arcrangents, Calculahng
LlmItS rn Uncertaintv.

] 
Parametric E_quations and polar Coordinates: parametrizing plarar Curves,

I Parameric^ E^quations. Calculation wirh parameo"ic Curves: Derivarrve,
I Length of Paramerically Defined Curve. polar Coordinates: polar

I Equations,^Relation Between polar and Cartesian Coordinates, polar and
La.nesran Loordnates ). Areas and Lengths in polar Coordinates, Area in
rrane. Lengtn ot Polar curve.
Vectors Three-D_imensional Coordinate Systems, Vectors, Dot product,
Angle 

.Between Two Vectors. perpendicular Vectors, Vector product,
raralel Vectors. LLnes and Planes in Space:

Y*.d P."ly*i: . 
Theorem, Higirer Order parrial Derivatrves,

Differentiability, Chain Rule: Functions ofTwo Variables, Chain Rule for
Functions Containing Two Independent Variables, Functions of Three
Variables, Chain Rule for Functions with Three Arguments, Chain Rulefor Two Independent Variables and Three Intirmediaie Variables
. Revisiting the Closed Derivative. Directional Derivatives and Gradient
Vector: Directional Derivatives in the plane, Dtectional Derivative
Interpretation, Computation and Gradients, Tangents of Level Curves aad
Gradients, Functions of Three Variables. Tangent plares and Differentials:
Tangent Plane of a Surface, Normal Line of a Surface. Linearizirrg a
Function of Two Variables, Differentials, Exteme Values: Local Extreme
Values, Necessary Conditions for Local Extreme Values, Critical and
Saddle Points, Second Derivative Test for Local Extreme Vaiues.
Mu_lliple Integals: Double Inregrals on Recrangles, Doubje Integrals as
Volumes. Calculation of Double lntegrals: Fubini,s Theorem(Ti'e FirstSiape) Double Integrals over General Regions, Double Integrals over
Non-Rectangular Bounded Regions, Volumes between t*o iurfa"", ,Fubini's. Theorem tMore Comprehensive Figure). Finding the Umiis of
rruegranon: Ustng Verttcal Sections, Using Horizontal Sections, properties
of Double Integrals, Area Calculation in Double tntegrals, Ir.iean'Vatue
Theorem. Do^uble In1egmls in polar Fom: Finaiig tire timits ot
megranon, Convertlng Canesian Integrals to polar Integrals. Calculationof volume (volume between two iurfaces) witfr tfii use of tofa.
coordinates, Variable Transformation in Double Integrats. triple integral:

*er@s -_^l
l. Tlomas calculus (vol. tr.ffi

Hass, Translation Editor Mustafa Bayram , 201 l, Ankara . - 
|2 Salih Qelik and Sultan Qelik, Mathematical Analysis l, 3rd edition, Birsen IPublishing House.20lO -- -- 
|3. X_urramov Sh.R. Oliy matematika. T.: (TafakkurD, t_jild. 2018. I4. Xurramov Sh.R. Oliy matematika. Visoi va rnu.uiutu.. INazorat topshiriqlari. 1- qism, 2_ qism. T: Fu" ;; Irexnologiyalar,2O|5. 
I5. E.Y.Coaros OnHft MareMarxr<a. 1- Null, 3- Nu:ia, T.: IV:6errcror. 1992, 1996. """' 
I6. Danko 

_P.E., 
Popov A.G., Kojevnikova T.E. Oliy matematika mashqlar va I

_ masasalarda. l, 2 -qismlar.Toshkent, ,,O,qituvchi,;, 
2009 y 

I7. Mamasoliy€v Q. Oliy matematika (Bii o'zgaruvchili 'funksiya 
va uning Idifferensiat hisobi) lMatn] O,quv qo;llanma./-_ forr*e.t. ,,Saifrof: ZOii'.I 
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:tr3#fr ",.H,%8i?ff ji#*'jiH:ff trpJ*ilfi "};;'#;iil"'*,
Yo'q\ (bor bo'lsa yoziladi)

None

Taysiya qilingan yoki talab
qilinadigan adabiyoflar ro,yxati

Recommended Or Required Reading

Tavsiya etilgan qo'shimcha dastur
komponentlari
Recommended Optional program
uomponents

Kursni o'rganish natijalari
Talabalar qator va quto,
Students will find rhe converg-ence of series and series and the range ofconvergence ofpower series.



Talabalar vektor ut*"O.urtd*
yozish ko'nikmasiga ega bo,ladilar.
students will gain the ability to use vector algebra in three-dimensional space and plane aad write plane andline eouations.
Talabalar ko'p o, zgaruvchili

1i1",:t:*:.i:,i1.:: Tkisliklarni, 
yo,nalish hosilalarini va graoientramiiopisrr ro.nk urigu'"iu il:iJ;r.'-students wjll g"in the abllity to unde$tand the concept-s of limit anJ continuity in multivariable functior^,calculate partial derivatives. find tangent planes, directional derivatives and sradienfs

Talabalar ikkinchi hort,
Students will gain the ability to solve extreme problems with the s;cond derivative test.

iliffi'fl.fi*:t intesalrami Yecn

to calculate area and volume.

Haftalik mavzular va tegishli tayy-rga.tit ist ta.i
Weeklv Subiects and Rcl'tpd prah'""+i^- eAir:^^

Haraa I Mavzula r
wssN I themes

Resurslar
Related preparalion

t_darslik (X bob)
t-darslik (X bob)
t_darslik (Xbob)

I-darslik (X. XI bob)

1-darslik (XI bob)

I -darslik (XII XIII bob)

1-darslik (XIV bob)

t"arslrkr"trob)
1-darslik (XMob)

1-darslik (XIV bob)

l-darslik (XiV bob)

l-darslik (XV bob)

l-darslik (Xvbob)

t"".t r1""*)
1-darslik (XV bob)

9onl! kerma-ketliklar va unirg limiti.
Sontr qator. musbar hadli sonli qatorlar.2.

3. Ishorasi o'zgaruvchi son li qiroFFunksional qitoi
4. Uaralall OatOI. I evlor va Mrklorpn nqr^"l".;

5. va qutb

-

z-ranlbtt chtzlqlar. parameFik renglamalar
koordinatalari. Uzunlik va ).uzani hisoblash.

6.
veKroflar. Uch o.lchamli koordinatalar sistemasi.
Fazoda vektorlar. Tekislik va fazoda to,s,ri chizio
tenglamalaxi.

lur.o9u f{t1t:. Vekror qiymarli fun}<siya va uning
mln. uzlu(srzh, hos jlasi.

'7.

8.
Ko'p o'zgaruvchiti ttnksiya va unlng ti-lti,
uzluksizlisi.

9.

10.
Skalyar maydon, yo nulsHi Uo yicfra hosita- ui
gadient vektori.

t1,

12.

w
":,-,,, .":li:"1""' \ negararangan yoplq sohada ikki
o zgamvchtll tunlsiyaning eng katra va eng kichik
qlYmatlan.

rKKl Karratl rntegral va uri dekan koordinatalarida
hisoblash.
--:-;--:-_-Ik]<i 

.kanal.i inregralda o'zgaruvchilami almashririst,
qutb koordinatalarida ikki karrali inregral.

13.

t4.

15. Uch karrali inregralva utning tadbiqlari.

Baholash jarayoni
Evaluation System

Mashg'ulot turi
Activities

Darsga qatnashish

Laboratoriya ishi

Amaliy ish (qo,shimcha vazif{
Application
Kurs ishi
Field work
Maxsus ku rs amalyoti 1 istrJoyiOi1
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Ijodiy ish (taqOirni[
Presentations / iurv

Seminar
Seminar /
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15 3 45

30
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180
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application 15 2
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^ur s dururyou (tsn Joyida)Jpectal coufse lntemshiD I work ntan.---r r

vJSa Y4zudlr uanolasn

+_##*ffi#.L_ffi
turJvurJ rsll (taqqrmot)

+:ntat!!!4!4r!eruraltq nazoral
Mid - terms (Examination +Examination
prep. Duation)
w+-:.--- .---.---. _ 

--
., 

q\uffrJ frazorar (nazorat va nazoratga Irayyortanish soati) - 
|

Final(examination.examinarionprep. 
IUualron) |

H:-...: Ju:Y4r[a / lUral wolKload
.taml ) uklama / 30 (soa ------
.fotal r,/orkload / 30r h r

rri;,r--
ECTS credit

-
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Qo'shimcha estatmiiai Yo'q\ (Uor bo-saloziladil

I b€K nomidagi Samarqand davy _-avgultdagi __sonli
Iat Atxitekrr.u-qu.i lishln iu.rsiiet
bayonnomasi bilan ma, qullangan.z t) --

ffi A.r.Quldoshev

ilf,.2,. - Q. Mamasoliyev

")l%;/ Sh. Zikiryayev
z'f#-v/


