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I Fanning muzmuni

Iqtisodiy va wanikaviv ko'ssatgichlar. etar ustida olib bonlayetgan kuzatuy natgalanni
bir tizimdi shakllantinsh, ulangn t'sic ctuvehn omillamieg o zao bog Tgligini aniglashds

Zmanavry matemitix usullar va modellandan fydalanishaing o'mi begivosdir Shusing echun |

hien, zamonaviy kadriar tavyorkash borasida mambaskatmiznmg OTMdagi o'quy jarmyoning

tishkil cuishda amaliy ahamivatga egn Bo'lgan oliy mmematiha famiga alodida ¢ 'tibos |

henImoxda.

Ushbe dastur davlatimning sexatk OTMdasgd vegorids ko' rsatifzan ta’lim yo'natishlan
ba'vicha ta'lim olayotgan bakalavelar hamda magistrlar uchun mo lallangan bo'lb, u whiiy
pEriyon arza mistematikon tdbig gilavehi dmiy izlanuvehilar welnm bam fovdalidic.

Famni o'gitsshdan magsod.

tnlabalaning imtellektini rivajlansicidy, mantsqiy vit algommik fikekash qobaliyatim
shakllanuirishy,

Aaluhalargs mustahkam fundamental bilim berish, olgan bilimlaring zamonaviy amaliy |

masalalarinl vechishgn tarhiq qilishpa o°raatish:

b o'thazish yo'li balan olingan satijularning. el by jaeasonlanm matematk _
modellarini tuzishga va olami whlil qilishga quingan tablitlar asosida t0°'g'n xudasalar |

chigaresh orgali maghnl vechimler gabul gilishga o rgatish.

-lakshalardn oly matematika fani bo'yichs DTS talobtanga w0'lig mos Seladignn bilim
va ko'mikmalami shek llantinsh,

Fanning vazifusi - walosh va mutaxasseshik kafedralan biks kelishilgan holda dastur
asosida tuzitzan ishehi o°quv hugjatlant yordamida mlabalarga (ulams bilim saviyasini inobatga
oigen  holda) masematik  uslublaming mohiyatini va wlaming  zamonaviy  koenpyuter
dasmrtandagt sshuroklanni so'lig va ommebop Lirada tushuntinishdan iborat,

Ushba dasturdss foydalamb, fanning asossy bo‘limbanmi o'z schign jum laganligin ¢'ubocga
olsb, ta'lim yo'nalishian uchun yratlgan soa hajmidan kelib chagib, tegishii 1a'lim
vo nnhshlangs mostashtinish mumkin

T1. Asosiy nazarky qesm { ma’raza mashy aloflari)
TLE Fan tarkibiga quyidagi waruzalar kiradi:

I-maviu, Determinantlar va ularning sossalard, [kkinchi va uchinchi tstibii
determanantlar Detemmiasening vossalan r taribli desenminantiami hesoblssh.

Z-mavzu. Matritsalar va ular ustida amullsr. Matritsa determinanti Matritsaning
rangi. Matritss va uning turden Matrisalar wstida anfmetik amallar Matrtsa determinanti
Teskani mutntsa. Matntsaning rangi.

J-muvazu, Chiziglh slgebraik tenglamalar sistemasi va ularni tekshirish. Chizigli
algebraik temglumalar sistensasi, Chizigli tenglamaker sistemasini vechishning Gauss usuli. s
noma’lemli m a chizigle senglamalar sistemasini tekshirish va yechish, Xosmias tenglamalar
sistemasini vechish. Bir jinsdi chizigli tenglamalar sissemasi

4-mavzu. Vektorlar. Vektorar va wlar wstsds cazikl amallsr Vektomung o'qdagi
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proneksiyasi Vekiomeng uzsnhigi Yo maltimrchs kosinesior. Vehtorfami skalvar ko paytmas:

- Vektoras omsidags burchak

Semavzu. Vektorlami veltor va aralosh koopaytinalant va ulaming sosalon . 1Kk

| vektotamang koemplaarlsh shartlan

G-mavza. Tekislikdag analitik geometriya. Teksbkda w'g'ni chizig seaglamalin va
ulaming turlan. To'g'n chinglamieg o'zaro jovlashishi ki 10°g'n chizig onssdag: burchak
To'g'n chiziglamang amaliy masalalangn tadbiq

T-mavzu. Ikkinchi tartibli egri chiziglor tkknchi tastibli egn duziglar Avlang, ellips,
giperbola parabola

Smavin Fuzedn tekislik tenglamalari, Fazods tekidiklaming. vektor. wmumiy,
normal fenglamalan. Vekistiknng ozaro joylashidh ki sekisik omsdagi bor-chak
Tekasliklarming o' zom pacallel& v perpendikelyarlik shardan Tekislikla dastasi.

-mavzo. Fazods 10°g'rl chizlq tenglamalani. To'g'n Fazoda 10'g'n chiziglaming
veksor, hasonik. purameink va smumiy tenglamalan. chiaglaming o°zaro jovisshishi 1kki
10'g'n hizig omsideg burchik. parallellik v perpendikulyartik shanlan To'g'n chixig bilan
sekishiknmg o zas0 povlashish

10-muvay,  Bir ozgaruvchii  funksiva  tshanchasi, Funksyaning  limiti,
'zgarevehi v cozgnrmas  mygdordar  Ketma-ketlikaing  Jimin,  Fusksiva  tushunchasi.
Funksiyaning imiti. Limitlar hagadn asosty scoremalar. Bir tomonlama limitker Cheksiz kichik
var chehsee katta migdorlar. Binochi va dkinchi ajovib limitiar

Hi-mavzu, Funksiyaning uaduksizligh Funksiys hosilasi, Funksivaning uzluksizligi.
Funksivaning uzilish nuqialan vt wlamisg tarlan. Hosilsamg ta'nfl, sning geomsetnk va
mexanik  ma'nesi  Funkssvamng  differensaallansvehanbigi Differensiaflashoing  asosiy
Joeckalan.

12-maveu. Bir ozgarvehil funksivining differensial. Elementar funksivalaming
hosilalan. Oshikormus va paramet-rik ko rimshda berilgan fushsivamng hosilalan. Gipesholik
fmksivalaming hosilaban Hosiba pdvali. Murskkab funk-siyasing bosiltasi

13-mavea Yuqorl tartibil kosila va differcasiallar, Yeqos tatibls hosilalar. Ikkinehi
taribdi hosilamng mexanik ma'nosi. Hosilaning tdbsjlan, Funkseyaning differessiali Yagon
turibdi differensiallar. Differensaadlardan tgabey hisoblashinnda fovdstsnish.

H-maves Differensiallamuvchi fanksiyalar. Lopital qoidash,, Differensiallanuvehi
lanksiyalar bagida ba'zi bir teosemalar. £gn chizigge unmma va normal tenglamisi. Femma.
Rofl, Lagranj va Koshi teoremalon. Lopital qoidasi Tevlor foemalasi-

ISmaven Funksiyaning  meaotooligh,  kritik  va  ekstremum  muqalar.
Funksiyaning mosotonligs, kobk va ekstremom nuqgtalan. Foaksiya grafigming  botigligi va
wavarigligi, burilish nugtatan, asimsotdarl. Funksivins to'la sekshinsh, Differensial hisobning
amaliy masabalarda o’ Hanilishi

l6-maveu. Boshlang'ich funksiva va aniqmas integral. Beshlang ich funksiva va
anigmas mepradning @a'nfi, sossalan. Amigmas integml jadvale. Integrallashning asosiy
usallan: o' zganivehin alinashtinsh va bo lakish mtegrallash

17-mavzu. Ratslonal Kaselarnl integrallash,  Kompleks sohada  ko-phadiar
Ko phodlaming ildizi, Beza teoremasi. Algebraning #sosiy teoremasi. Ko'phadning chizigl
ko'paytunnchilangs yratish. Fng sodda mtsional kasrdami imlegrallash. Ratssonal kasrlami
sodda rtsional kiselnega ajracish . Ratsioonl funksiyalami micgrallash algoriin

18-mavzu Trigonometrik funksiyalaeat integrallash., Ikki o'zgaruychinmg rssiannl
famksivasi,
| s cos™ xate ka'rinishdogi imtcgral,

| Btsinx, cosmits ko' rnishdgs integral.
.q COSRE cosamxidy. — n.g.:.aih&,h FINRT cosmmdt
ko' nnishdags integeal.
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V-mavsm, Irratsional ilodalarni integrallast, Bz Traisonsl Todalnm

| imegrallash.
M-mavzu Anlg Integral. Anig irsegralza Koltinbuveli masalalar Ansg integralnme
w-afi va uning msosy wossalmt Nvwion-Lesbas foem A .a. i i
e g op v Sl \ ulasiAnsg imtegralkda olzgarsehimi
2l-maves Nesmas integrallar. Xosmns wteprallar. Chegumlan dheksiz vosmas
isicgrallar. Chegaslasm fenkssvalanin i
A .. agan i sosmas Intcgralan Xosmes msegrallaming
22maven Anig Integralni geomet-riya. mevanika va muhands
echishda go*Manishi. Fgri chizxg voyining vzunligine hisohiash Raeiluin .
Axianish psmineng hajmi m hisobles),
Asfanesh psmining simin hisohlash
Stttk v imersiyn momentin hisohlash
Tekislikduz r..__:.oa:i og ik markazi va satik hamda inersiyi momentksn
2-mavas. Ko'p o*zgarwvehill funksiya, Ko'p o'zgunavehili funksivaming @ nfi,
...__S_B:.. Vi o' 2pa-nsh sohasi, it uihukselig va  xusussy aosilalan To'la difTeremsial
Ko'p o zzanaedil musikkab funksyaning xusesiy va 1o‘la differensmals
M-mavau Yuqori tartibli xususly hosilalar, Yugon tambdli sussiy hosilalar Yegori
.!...Z.. differen-sallar  Oshkormas lueksivan differensiallash Senga o..—ru.ﬁg unmma
tekislik v normal tesglamatan, Kop o zgn-muschih fasksiyaming chsvemumlan Sharth
chstremum. Ko'p o' zganuyehili funksiyalami musandislik masalalanm echishga tadhigi
N.a.a...euc. .!&Q differensisl temglamalar, Difforensial lenglama  Keltirbuvch|
magalalar Differensinl tenglamalsr mazanyasming asosty teshunchalan. 1-tartibli differensial
teaglama uchun Koshs masalas echimining manjudligh va vagonalips hagidagl 100r¢mn
O zeanswchilun ajmigan va ajralacigan dilTercasial waglamalar.
6-maveu. Bir linshi differensial tenglamalar. Hir Jesli differensisl tenglamatyy
._”..H_.B_ tartibli chvzxgle difforemsial tenglamalar, Bernulli tenglumesi. To'la differensialli |
.
27-mavem. Yuqori tartibll differensial temglamalar, Yoqon tnbli differensisl
tnglamalar - uchun Koshi - masalasi  echimining maviudligi va vagoealigi  Tamibe
pasaytnladigan differensial woglamalar, Chizigh ber yinshi differeasinl tenglamalar
) I8mavey - Orzgarmas hoefMisiyenthi  yugorl tartibli differensial tenglamalar, |
o agammas koeffisiventls vagon tatibli bir jinsls fengiamalar. Orzgarmas koclTisiyentli sugorni |
tartibli bur Jinshi bo'lmagan. o'ng somoni maxsus ko'‘nishishga ega bo'lgan differensis!
Rsﬂ_-!-_-.n Differensial  wenglamalaming  nonmal  sistemasi Differemsial  wenzlamatarm
manimdislik masalalariga tdbig-lari. ,
) nu.a_.l.!. Senli  qatortar.  Sonli  quloming asosiy  tushuschalan  Qator
vaginlashushining zaruny shartlan Yaginkashuvehy qatorlar vo ularming yossslan. Gormonik |
Gatariae. Musbat hadli gaeortami tagqostssh teonemalari.
 Mmaves. Mushat hadli soali gatorlar yagintashishining etarli shartlari, Moshat
hadli sonli qatorlar yaganlashishinmg starli shartlag Dalamber aloman, Koshining mdikal va
integral alomstlan. Eshoesi almashmuvchi va o' zganvehan shorali soall qutockar. Leybnis |
tearemas. Absalyut va shartli vaginlashuvehi qatoriar A
3-muvan, Fanksiomal qstorar. Funksional rlar. Funksiosal qatordarm ki
yipnlashishi. Funksiceal qotor vig'indisiai Eww«iﬁ..wﬂh’mga qatordami &?a__.ﬁ__ah
va integmllash.
) 32-maveu, _v.-a.&nm qatorlar, Dargali qatodar. Abel teoremast Yoqmlashssh mdius).
Yaglashuveh darajali garorlaming xossatan. Quearlami differcosiallash va integratlash.
33-mavan, Fenksiyalarni Tevlor va Makloren sorfarign yoyish, Funksivalami
Teylor va Makloren qatorlaripga yoyish, Binomial Qdtor. Asessy elementar funksiyalarni
Quectarza voyish  Qatordarm tgribiy Risoblashlargs qo'llash, (fTerensial tenghemalam
qeeoddar vordumsda echish : J

q

€

H-mavow, Furye qatori. Fune gaton va Fune hoellisisentlsn Fure gatonning
yagunlashishs. Dwsle teoremass Tog va palt funksivalamiog Furye qaton. Dave 2/ g teng
bolgan Runksiyalami (-4 aralip ida Furye qatvnga vovish Furye gatonning sadhig lar
3S-maves. Ikki o' kehovli integral. 1Kk o alchovli macgral va uning asosiy vassalan
Tk o'l<chavli imcgrallarni hisoblash Tkki o lchoyli integmida o' zga-ruvchilarmi almashnrish,
uch 0 kbavii integsulneng tadbiglan
Jo-maven, Uch o'ichovli imtegral. Uch o lchovh wniegrdd va uning ssesy sossalari.
Uch kaurali integralni hisoblush Uch o lchost imegralda o' zgansvehi-dami almasheingh, uch
o khovi integralning tadbaglan
37-mavau, Birinchi va ikkinchi tur egel chigqli integrallar. Birinchi va ikkendsi s
egn chirigh ineezmilaming 1" nly, ulaming xossalan va ulami hisoblast. Birsachss vin ikkincly
tur egn chazagli integrllor omsidogs bog lamish. Grn Formulasi,
M-mavzu. Skalyar maydon. Skalsar maydon . Skalyar maydoaning sath chizaglan va
sinlan, yoralush bo'yacha hostla. Skafvar maydonaing gradivesti
F-maveu, Vektor maydon. Vektor mavdon, vektor chizighs. wekior naychalar
Oriyen-tidangan va onvenorlamagan sinkr. Vektor maydonaing. sirt bo'yscha ogimi, sming
sossalan. fizik ma'oosi Vekior may-doaning diverngensivasi, fizik ma'nost, Osteagradskin
teormmasi
Ahmavzu. Solemoidal maydon, Vekter maydon uyurmusi Solencidal mavdon
Ve mavdon wvamiasi {rodon | vis uening xossalan . Vekioe maydonning sirkolyatsivasi Stoks
1E0reHas).

41-mavos, Potensial maydon, Tolensial mavdon Posensial mavdonda egn chizigh
mtegralni hisohlash Gamilton (nabla) operson. Laplss operatani. Garmenik maydon.

42-mavaoe. Kompleks o zgaruvehili funksiyalar. Kompleks o zgamuvehili flanksivalas,
ulaming aniglanish sohusi. Kompleks o' zgamvebils faoksva lemati va vzluksizligi Kompleks |
o' zgaruvehili funhseyalarmi Ellerensialtash, Koshi-Riman sham

ddl-mavon. Komp-leks  o'zgaruvchili funksiyslarnl  differonsiali va  integrali.
Kompleks o zgauuvehili funksiyalami - differensealiash.  Koshe-Rimas  shami Kompleks
o'zgaravchild fnksivalamang integrali va uni hisoblsh. Koshming asosiy teocemas Amalitik |
funksivalar. Ganmonid, funksivalar Koshinieg integral formalasi

4-muvzy Nususly hesilali differensial tenglama,  Xusosiy hosilal differensaal |
tenglama hogida tushuncha. Ikkinchi tamibli chizigh xssusay basilali differessinl teoglomalar var |
wlaming Klassinkasivasi _

45-maveu, Matema-tik fzikaning asesiy tenglamalari. Matematsk lizikaning asasiy
masalalan va tenglamakar, Tor wbramich masalalan, issiglik targalish tenglamist uchun Koshi
masalasi, Matematik fizika tenglamalarin ochishaing to°r usali _

46-mavzu Ehtimolliklar nazariyasl famining asosiy tushenchalar. Ehtmodlar
nazirivass famming asosiv ushunchalari. Kombisatorika edementian. Hodisalor alpehrasi
Eltemodning Klassid w'nili. Geometnk chiamollik

47-mavan, Entimol-tiklaeni go'shish va ke'paytirish teoremalasi. Extimollilam
qoshish va ko'paytinsh teoremolan, Shanh edtimol To'la ehtimod. Beves formulkas:,
Xodisslamiag bog ligmaslig

A%-mavis. Bop'ligsiz tajribalar ketmakedligh Tojndalar betmakethzi. Bemulli
sxemasi. Erg katta chtimollis sonl. Puasson woremas), Muave-Laplasning lokal va wmtegral
teoremalan

d%-maveu. Tasodifiy miqdor tuskunchasi. Tasodsfiy migdor teshunchasi Diskree
tsodifiy migdor v unang tagsimot o Uzluksiz tsodifiy miqdor. Uluksiz sasodifiy
migdontng tgsimol funksivist Tagsimotning zichlik funksiyasi.

Sh-mavzu Tasodifly miqdortarmiag sonli suraktenstikulart. Tasodifis magdocaming
sonlt Xaraktenstikalun® malemitik kalilma, dispersiya va o'ra kvadmnk chetlanish. Diskret
tasochifiy migdorga musollar. Gipergeometnk, hinomasl. Puasson va geometrik tagsinsotiar.

Normal tagsimlangss tasodifiy inqdorlar. Tasodifiv miqdodar sistemasi.
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St-mavan Matematik  statistika  clementinn. AMywmaih  sintisiis clementlan
._...in.ara a wg_i..r qatos va uming sossalan Poligon va gstogrmmma Empirik tisamea
unksivase. Tmlanmanmg sonll vambkterisikalas Taal \ i _
s i an-manme sorskicristikalanni nsglay e

S52-mavan Korrelyasion-regression taxkil elementiari, Kometvatsion-regressson tahiil
urnwﬂ_:!...xia..:-.n” a lshunchass va uning sossalur »nm.ﬂm!m!,...m har ”_u —8.3.2&._
ieaglamalaninl  1opi eng Kichik hvadeanlar  gsulind '

o, ety e suliming  moliysti v uning har v

L Amaliy mashg ulotlari bo'yichs ko' rsatnes va Lavsivalar

Amaliy mashg'ulot echun quyidagi maveular tavsiva cliladi

__.se.».. Deteminaniiar va wlaming  sossalari.  [kkinchi v wchinchr  wmibh
determinamtiar. Determimamtning xossulan. 2 <tumibli detemminantlansi hisobjash

2-mavae. Matntsalar va ular sty amadlar, Matritsa determenanti Matnsaning mng
:-:.ﬁ- va unieg tertan. Matnitsalar ustida arifimetik amallar. Matritss determisanti Teskan
matntse Matritssning rangi

.__.355. Chexgli algebraik tenglomatar sisemnis) va ulani seksharish Chizsli
olgebeaik ..m:u_.!.n_uq. sistemas. Chizigh ienghamalar sisiemasiai yechighning Gauss useli n
noma’tumli 1 chizigh englamalar sistemasini tekshinsh va yeckish. Nosmas sesglamalas
sisiemaseni vechish. Bir jrsly chvizigli tenglamalar sistemasi,

ﬂruf!luﬁ.rca.&ie Veksordor va ular ustidn chizikh amallar Vektoraimg o-gdags
proyeRsiyass, Vektoming uzinfigr. Yo saltiuvehe kosineslar, Vektarlami skl ) 51
Vektoriar orasdag) hurcink o

S-maven. Vekrotlami vektor va smlash ko payimalan va ulaming xossalan |k
vektoriaming komplanad ik sharttan, m b w

a.a_aﬁ.e. Tekislikdags analitik geometriva. Tekishikda Wg'n chaziy tenglamslan v
ularning tudari. Tocg'n chiziglaming o zam joviashishi, Ikki 1°g"n chizig omsicagy byrchak
qo.n.ﬂ chiziglaming amaliy masatalarga tadhigr,

. mavza. Ikkinchi taribli ez chisglar kkinchi tartibli egn chizial Avima ¢l
giperbala, parsbala, WY e
u.ams:.. Fazoda tekishik tenglamalan, Fazoda tekishikiamuing, vektoe, umemiv, nonnal
tenghamalan Tekistikaing o' zan joytashishi. Ikki tekislik onsadngi burchek. 4&?_..3.&
[T M!w:a:n vir perpendikalyarih shantlan Tekistiklar dastasi ,
-mavau. Faxoda 1w'g'n chizk) tenglamalan To'g'n Fazoda 10'g'n chizglarm
. . a
z..mta...%.l..a_.ﬂnaaﬂei__wﬂ umumiy senglamalan. chiziglaming o' zaro jovln-shishi. Ikki
'2'n chiziq omssdagi burchak, pamilletlik va perpendikulvartik santan To's"ni chivi
tekishikneng o°zam oy kashishi e g
) 10-vzu. Bar o°zgaravhili Tusksiva cushunchasi. Fankssyuning limisi O zgaruvch) va
Wrgamis migdorlar, _noa:ukn_ﬂa..:m limiti. Funksiys tushunchssi, Funksayaming Tamiti
Limitlar hagids asomy teoreesatar Bir tomonkauma limalar. Cheksiz kachik vit cheksz Katsa
micdoclar. Bininchi va ikkiochi sjoyib limitlar
.:gy.“ Fenkssvaning uzluksizfigi Funksiva hosilas. Fundsiyaning uzluksizlig.
Funksivanang zilish. sugtalan v ulaming turan. Hosilaning 1a'afi, uning geometrik va
:&ﬂuﬂhr manas.  Funksiyaning  diffceensiaflanuychanligi Differensiallashming  asosiv
. :
. _w.asene. Hér a.gc.ﬁr.: funksivaning  &ferensiali Flementar funksiyakumang
hosilalari. 9!83_.2 va paramet-nk ko'nnishda benlgan funksiyuning hosslalari, Giperbolik
fmksiyalaming hosilatan. Hosils jadvali Mueskkab fusk-siyaning hosilasi
_ Prmavzs. Yuqon tantibli hosile va diffirensialtar, Yogor bl bosilabar [k&inchs
gi. hosilaning mexanik ma'nosi. Hositaniag tadbaqlar. Fanksiyaning differensiali. Yugqon
bl differensaflar. Differensiatlardas 1aqribiy hisobiashlards foydalenish. _

I4-mavzu Differensiallanuvehi  funksivatar Lopital goidesi..  Differcasialbanavehy

funksivalar higida ba’zi bir scoremalar Egnl chiziggn uriamn va nomaal tenplamesi . Fermn, |

E

ﬁ

Kol Lagrang va Koshi teorcmalan. Lopial qoedasi. Teybor formulas

PS-onnae Funksivaming moaatoslign, otk va ckstremum nugalan Fusksvaning
monosnbgl. kntik va ekstremum nogtalan. Fanksssa graligming  botighigs va quvanglgi.
burilish nugtalan, asimimlan Funksiyam w'le tekshinsh Differensial msobning ainsaliy
maselalarda go' Humilssha

I-maveu Boshlang'ich funksya va onigous ntegral  Bushiang'sch funksisa va
anigmas micgrmining wnfi, sessalan, Anigmas micgral jadvall Inegrallashning  isosiy
wsullan. o' 2garuvching almashirmsh va bo'lak b intepraliash.

1T-masan. Ratsonal  bstlami  istegrallash Kompleks  sohads  Lophadlar
Kophadlammg ildizi Bezu teoremin. Algebrning asossy teoremast Kophadning chazigh
ko'payleravehilarzs miratish Eng sodda asonal kasdami stegrallash Ratsional kasami
sixdda rnswonal Kasrlarga ojndish. Ratsional fenksivalams integmllash slgoritmi

I8-mavzu Tngonomernik funksivalami integraliash . Tkki o' zgamuvchining ratsional
funksavasi,

.— 1 cos™ wady Ko nineshdags integral
.— Risoee. caschay ko nnashdagi imegral
— oY cosmydr, .— simmx ::..5?_. stang casendy

ko'nmishdagi inegml

i9mncae Iemtsional dfedalami intezmitash. Ba’zi ber imutsicnal ifodalami insegrmlilish.

20-paarvae. Aneg imtegral. Anig integralgn Kehinluvchi masalalar. Aniq mitegzalning ta'-
nfi va uping asosy sossalan. Nywson-Leyhns formulasi Aniq micgralds o zgaruvchini |
almushtinsh. Bo“lnklab tegrallash.

Qemavay. Xosmas imcgrallyr Xosenis micemllar Chegamlan cheksiz xosmas |
mtegratlar Chegnmalanmagan funksivalaming vosmas integrallari. Xosmas integmllaming |
yogislashish plomatlarn.

22-mavee Anig integrlnd gooonot-nya, mexanika va mahandishik mssta-danm cchishda |
go'Hamishi. Egn chiag yovining vzanlgine hisoblash
Axlanzsh psminieg haymi mi hisoblash
Astansh pemvining sictni hisobliash.

Stwik va mersiya moenentini dsoblash

Tekishikdazi chizigniog og*irlik mackazi v statek hamda mersiyn momentlan

23amiven. Ko'p o'zganevehili funksiva Ko'p o'zgaruvchili funksivasing 1a'nfi,
aniglanish va o zga-nsh sohisi, Iimiti, udoksizhigi va  xesusiy aosilalan. To'la differensial
Ka'p o‘zganvehah murakkab funksisaning xusasiy va wo' ln differensad,

HM-mavan Yegon tamibli xususiy hostlalar. Yugon tarbli xususiy hosilalar. Yegon
trtibli differen-siallar Oshkomnas funksivanl diffecensialbash. Singa o'tka-plgon wnoma |
fekigdik vt nomuad tenglamalan Ko'p o'zga-mivehili funksyaning ekstrenmumian Shanti
chstremum . Ko'p 0°zzsruwhili fenksayvatami muxandishik masafatansi eckeshga tadbigi.

5-mavay. Oddiy differensal  tenglamalae  Differersial - eoghema  Kelunluvebi
masalalar Differensial tenglamalar nazanvasiaing ssosy wshunchalan. 1-tanibli differensial
tnglami uchun Koshi masalasi echimining mavjudligi va vogonalign hagidagi searemn
Orzganivehilan ajradgan va ajraladigan differensial senglamalar.

26-mavzn Bir jinshi differensial eoglamalar. Bar jinsli diffeseasial wnglamalar. Barinche
tartibli chezsql differensiad tenglamatar Bermull wenglaresi, To'la differensialli tenglama

27-mavan, Yoqor bl differensial tenzlamalar Yuqon tartibhi - ditTerensial
tenglamalar uchun  Koshi  masalasi  echimining  mavjedligi  va  yagoasdigi  Tamibi
pasavtiniadipan differensial tenglamalas. Chizighi bar jinsh dafferensinl tengiamalar

28mavya, O'zgarmas koeffisivestli vagor tantibli differensial tenglamsalur. O zganmas

koellisnentli yugon bl b jinsl tenglamalar, O'zganmas koeMisiveatli yugoe tatbli hir
Jimsli ba'lmagan, o'ng tomoai maxsus ko'risteshps epa bo'lean differcasial sesglamalar,

-
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Differensial tenglamaiaming monnul  sistemas  Diflerensaal tenglamalunn  muxandslik
masatlalar tadbag-lan

29-mivoa. Sonks qaroriar Sonli quionug asosiy tashunchalas Qamor yaqnlashashiming
zaruny shanlan Yagemlashuvehi guodar v iilaming \ossalan Garmoaik gutarkar Musha
haddh qarodem ugqoslash seoremalan

SU-mavan. Musbat hadl) wali qttarlar yopmlashishinmg  euati shantlan, Musbal hadis
samll gasorlar vaqintashishinemg  etarli hartlan: Dadamber alomati: Kaahiming madikal v
inegril alomatlan. Ishorass abmishimuvehi va o rganvchin ishorsh seali queordar. Levhnis
learemas| Atsolyvut va shanli vagmlashovchi qaroriar

Hlemnvzu. Funksional qmoelar  Fusksionsd gaaarlar - Funksionnl casorlami  wekis
vagintasheshy. Funkssonal qator vig“indisim uzliksizhigr. Funksionol qatortami differensiallssh
va imegrallash _

32-maven. Darmjall Gaorlar Darnjall gatordar Abel teosemas Yaglashush radiusi
Yoqinlsshuvehs dorajali qatodaming scasalan. Qutedami differensiallish va integraliash,

33-mavau Funksiyalami Tevlor va Makdaren quodanga yovish. Funksivalam: Texion
va Maklosen qatorbwiga vovish. Bisaminl quor Asasty clementr lmksyalsmi qatorlargs
voyssh Qatodami tagnbiy  hisoblashiamn qullash.  diffecensinl senglamalami  gatorkare
vordumida echish,

Jemavzu, Furye gaton. Funve gatea vie Fune koeffissyentlan Fure gatoaming |
yagunlasheshi. Dynixle toremasi. Tog va jult funkshalaming Furve qatos Davil 2/ g1 teng
o' lgsn funksiyalumi (1.8 oraligids Funve qenonga yayish, Furye qalonming tadbiqbad

35-mavau. 1kki o'kchovh micgral, Ikki oolchovli istegral va unmg asosiy xossulsn
Ikki o'k-chovli istegrallami hisoblash 1kki o'kbavly integmida o zga-nivchilami almashiinsh,
uch o”lchovli integralning tadbglan

3o-mavzu Uch o*lchovdi smegral Uch o'lchovi integral va uning asosly xossalan. Uch |
karmali integralni hesoblash  Uch o'lchovli sntegralda o zgarveli-ame almashtiish, uch |
o'lehovhl ieczraining tadbiglan.

37-mavau. Birinchi va ikhischi tur egn chizigh micgrallar. Biniachi va ikkinchi tur ggn
chazxyl integmilaming 1w nf, slaming yossdan va ulami hisoblash,

38-mavau. Binachi va ikkinchi e egri chizigli imegrallar orssidagi bog-lanish. Gna
formulasi

39-maveu. Skalvar maydon. Skalyar maydon. Sklyar maydoanng sath chizighan va
sntlan, yo'onlish bo'yicha hosiln. Skalyar maydooaing Lradivent,

A0-mavzn. Vektar maydon. Vekior maydon, vekior chiziglar, vektor savchalar, Onyen-
Driangan va cayentitlammagan sinlar. Vekior maydanning sint bacyicha ogimi, uming vossalar,
fizik ma’nosi. Vektor may-donming divergeasivasi, lizik ma’nosi, Ostragradskiy soramasi.

Al-mavau. Solenoudsl maydon Vektor mavdon uyurmas Solenowdsl maydom, Vektor
maydon uyurmasi {rown) va uming xossalir. Vektor maydonning sekulystsivasi. Stoks
oremas

42.mavzy. Potensial mavdon. Polessial maydon, Potensial muydonda egn chizgh |
imicgralni hisoblash, Gamillon (nabla) operator. Laplas aperatori. Garmosik maydon

A3-maven. Kompleks o'sgarsvohili funkssyalar Kompleks o'zgaravchili funksivalar,
ularmieg aniqlanish sohasi. Kompleks o'zgaravehili funksiva limui va uzluksizligi. Kompleks
o zgaruvehili funksivalaeni differensialish. Koshi-Riman shan.

M-z, Komp-leks o zsanavehili funksiyalams differcosial va intograll. Kompleks |
azgaruvehili Fanksivelarsi differensialiash. Koshi-Riman  shar Kompleks o' zgnmvehili
funksiyalaming smtegrali va uni hisoblash, Koshining asosty woremasi. Analiiik funksivalar.
Garmonik funsksivalar, Koshining integral formulas:.

A5-mavau. Xususy hosilali differensis] tenghamn Xususty hostlali differensial tengluma
haqids wshunchn kkinchi wrtibli chizigli xususiy bosslali differensial fonglamalar va ulameng
Klassifiknsyasi,

Ad-mavzu Mutema-ub fizikoneng asosiv tenglamalon. Marensatik fizikaning asosy

g

masalalan vi senglamadan Tor tebranish massidan, ssigli targalish wrzlimas whun hoshi
mussalast Maemanh faka tenglsenilunn) cchishniog 4071 nsul)

AT-maven Fhamwolliklar naeariyes) Paninmng asosiy tushunciakan Fhtiemolkyr nazinvas
fanining asosy teshunchalon Koenbimatonkn elementian [ odisaler algebrasi  Entimolning
klassik w'nfi Geomerik ehtimollik

A8-mavzu. Extimol-lklarm gooshish va ko paytimsh seorenmalas . Ehtimollitams o shash
va ho'pastinsh teoremalan. Sharli chiimisd Toola chtimol. Beves formukasi, Xodisalaming
bog ligmashgi

A9-mavia Bog'ligsiz wynbalar ketma-kettg  Tajrbalor hemna-ketligi.  Bermulli
svemast Eag Rata chtumollik sool Pusssom seoremass Musvr-Luplasning lokad va integra)
teovemalan

Shemavay Tasasdifiy migdor wshunchas Tasodifiy migdor (ushunchasi Diskret
tasedify migdor va uning tagsmet ot Uzluksiz usodilly migdor. Lduksez tasodifiv
mrgdoming tagsimot funksoyvast Tagsimotning zichl& funksivass

Sl-mavea Tesodifiv mgdoriaming sondi \nrakteristbalan Tusodifiy. mugdoramng
sanli xamhicostikalan. matempnk kutilma, dispersiva va o'rea kvadeatik chetlanich  Daskret
tasodifiy maqdorga musollar Gipergeometnk, binomial. Pussson va geometnk wqsmotlar.
Normal tagsmiangan txsodifiy miqdodar. Tasodifiy miqdoriar sistemas|

32-mavzu Matematik statistika clementlan. Matemaik statistika elementlsnt Tanlanma
Sutisuk galor va using xossslan Poligon va gistogmmmi, Empink tgsimot funksiyasi
Fantanmasing sonli xarakienstikalun. Tanlan-masing samkteasnkabarim neplaviy va inservalli
haholash.

S3-maven Kormelyasion-regression tanlil elementlan Kamelyatsico-regression mhlil |
clementlan. Korre!vatsiva tushunchasi va uning sossalun. Regressivanang har xil ko' rivishdag:
tenglamalarind fopeshda ong  kichik  Avadratlar usulining molivati v umng har  xif
modifikatsyvakan

Amaliy  maskg'wiotlar multimedia qurilmalan bilan Jibozlangan  awdivonyada ...:
skademnik gurihga bis professor-o'gauvchr tomoaidan o ‘thazilishi zamr. Mashg ulotlar faok va
miesaky ussllar yoedamids  o¥ilshi, mos  ravishida munosib  pedagogik va  axborot
sexnotogiyalar qo'llanilishi mageadea muvofi ,

Amsaliy mashgulotlnrda tatsbalar “Oliv mmematika™ fanidan odgnn nazariy balimlarim
mustahkamlaydidar. Amahy mushg ulotlarda vechiladigan misol va masalalar quvidam
pamsiplanza nsosam tmlanadic tipak misof va masalalami vechishgs homdn  matcosatik |
spparatiom: ta'lim vo'salishagn oid masalalami beganishgn rathig ets olish malakalaring hosil
qikdiruvchs, fanning mohivating anglatsvedy va maveular omsidags bogiglikni ifodalovehi
malum migdoedags misal v nasalsar nlanadi

Hisob-grafik shlarini hayarsh alabada olly matematikn fanin musiagil o rganshm 7
o' rganssh va tadhiq etish malakalanni shaklantiradi va shunisgdek unda mutematika va boshja
fanlaming o'quv adablyotlandas fovdatarsh ko' nikmalanni sarmadl. Hesob-grfik ishlarin
bajarish jarsvonide matematikasing mubim  jibaden vt uming  sexndadags o rmiming
dotzathligind tushunib borishine ta'minksydi.

Hisoh-grafik sshlarida tasdiglangan vanantlar asosicls talshags semester davonda
a'tilgan mavaular bo"vacha misal va masalalar 10 plami benlai.

Har bur hisob-grafik ish barcha mavzular bo'vicha matematikaming tebigiy jilbalarini
ochib berishi kerak. Har bir semestr davomida talabalar 2 ta hisob-grafik ishlan bajsmdilar

Hesob-grafik ighlarining mavzulan

I Chizgli al va aalitk einya

2 _,......”Ha.eﬂ.mg limiti, e&._m-ﬂ...ﬂ. differeasiali. Funksivani hosila yordamida to'la
ickshingh

3. Anigmas va mmig integraltar

4 Ko'p o'zeansvchili flsksivalur namnas:.
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S Dilertmanal tenglomalar

6 Sonh va fuek sconal gatoras
T Karrali vit egn chizsgl insegnle

& Kompleks o zgaravehili funksiyalar

9. Ertumaliar saznnasi vin maeminik stitistiha

IV, Mustagil ta"lim va muostagil ishlar
Mustagil t2"Him wchan tavsiya etilad ian mavaeular

I-mavzu. Dekant va quib koordinatalan orasadigl  boglmiss.  Koondinatalami
nlmastmisish, Silindok va stenk koondinatalar
2emuvzi Kossssmon sinlar. Sfera. Avlanish sinlar [Kkinchi wablh sinlarga doir
mashqlar
S-mavar. Yugon tartibli xosslaler Oshkosmas va pamsmetnk ko'nmishds berilean
funksivalaming yoqon tartibli hosilelar
Aanivan Fusksiyalame Tevlor va Maklocen katorlangs yoymshgs misollar. Lopenl
qoidasi,
S-mpvee ERstremmunlar nazanyasning geometriva, menamia va fizks masslalangs
tadhiglan.

Gemanzie Evler almashtinshian

T-maven Xesmps imtegrallaming voqinlnshish alomatlon, Xosmas imegratgn dovr
mashqiar,

S-mavzu. Anig sntegsaln tagabry hisoblash formulalon. Mavzuga doir mashglar,

Semavzu. Bienchi tarihle differensial tenglamaning maxsus echimi Klero tenglamisi
Lagran) teaglamisa

10-mavay. Difforensial tenglamalar  sistemass. Nommal  sstema z._a._._.!_aa;
Yo qotish uslh

Hemavzn Differenssdd wenglamalami taqrbiv echish asullan (Evier, Runge-Kenta,
ketmiaket vaginlashish, Adams metod, Testor formulas).

1 2-maven Differensial tenglamalaming amally masakaler echishga tadbiglan. Mevanik |
tebesnishlurming differensial tenglamasi. Erkin ebeanish, majbuny tehransh

13-mavzy. Qazordami tagritey hisoblashlarga tadbiqlan. Differensial tenplamalursi
qutocar yoedumada vechish

4-muvau. Furye integrali. Furye almashtinshlan.

15-mavas. kb o'lchovh integmini  quid  koordinatakar sissemasida o zgarvchilarai |
abmasheinb hisoblashe Jordan o lchovian,

16-mavas. Tkki va uch o'kdovli integrllumi zeometriyn va mexanika masalakarisf
echishea tadbiglan

1T-mavau, Binnche va ikkinchl wr cgn chizighi miegrallar orsidags bog tanish
Ostrogradskiy-Crn formulasining tadbiglan

I8-mavau. Binnchi va ikkinchi tur sirt integrallann) hisobiashga doir masdqlar, Ssoks
formulusining tadbiq lsn

19-mavzu Sirt imegrallaring tadbiglan

20-mavzu Ostragradskiy teoremasining tadbiglari

21-mavzu. Vektor maydonidagi ikkinchi bl amalkas. Nabla operatons bilan amallar
bajansh.

22-mavzu. laples opertonning silindik va sfenk  kooafimazalards ifodalanishi
Maydomlar nxzanyasining tadbgi.

23mavzn. Giperbalik va teskan gperdalik fimksiyalar Yopiq egn chizig bo'yicha
olmgan insegral

24.mavze. Modulming makemum prnspi. Kashi toridagi integral. Yugon bl
hoselaning. maovjodligt. Amabiteh funksiyaning yugors mibl hosilasi.

2movee. Funksivalami Lome gotongs wvoyish  Qutbez misbatan  funksivaniog |
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ahegimasi topish
...?....,B.E Laplas almashinlishe iming yosslan Onginallar safi, wsvrlar sanhi
Opeezasion hisohting asosiy teoeemalan
2T-mavae Originadni tasvie o yicka tiklash usullun Dafferensial wenglamatar) v
tenglamalar sitemasing opcrasion bisod vordamsda eclish.
28-mavin Opemsion lisob  yondamda  diferensinl teng lamulsr Tenptamalar
sistemasini echish Tebranishlar differensial tenglamalasms echish oo R
20-maviu. Tor tebennishlan tenglamasini Dalamber ssuli va 0" rganvchnlanni ajmiish
(Furye) usuls bika echish Toming msyburiv tebrsyishi
S0-mavau lssighik targalish woglamalaning megall sterpeada. chegamlanm sterpendas.
F_”H fekshinsh Laplasaing ikkmchi ienglamasiga heltinladsgan masalalar QBpm_-u__ga
< A
3i-mavze. Amaliyotda ho'p uchraydigan mubim diskret va urluksi 1
tagsimatni tadbaglan T iy
_uu.._rw‘_é Eltmoliar sazariyasiring limit teoremaluri Katu sonfar gonuni. Chebisbey
tengsizlige. Bir xil tagsimlangan o zuro bog ligsiz tasodifiy miqdordar vie“inds
marknziy lamit teoremas 4 ORISR
w.T..!.a... Tasodifiv mgdarlar sistemasi utaming tagsimol qoosnlan, sharl sgsimot
Qonunlan Kovanasiva va koemelvatsiva. [5ks o°lchovli nonmad 1SImoT qoosni va unling o xign
IS Xususivatl,
w;.m.:os.. Ebtimollar nazanvasining texsikaviy masalalards qocllanhishi. Tagedmoe-
neng womi lum parametrdan uchun statistik baholam: qurishda measalaning qo*velishi. Statisrik
..322«% v..h__.n__rh slpmashik, nsoslifik. effekuviik
I vza. Dispersiva tahasiming hossalan, tankanmaning g idmngan dispersnas:
Satistk baholar qurish uslublan. Ishonchlilik inservallan. Statistik gisezatar <H§§
sinflan, Gipotezakarni teksherish algontmi Binsch va ikkinehs turdagi vagoliklar.
: 3b-mavzy. Emg quvvatl me‘zoalar Nevman-Picson mezont. Kolmagorow  memni,
Pirsoneing Xr kvadrat mezoni
3T-mavzu. Koerelymsonsregression tshlil elementlan. Komelyatsiva tushunchas
kelib chigish tarixi va xossalan a3 i
I&-mavau. Regressyaning har il konninshdag cenglamalanni topishda Kichik
kvadratiar usuliming mahivati va har xif modifikatsivalan. i i
- Musaagil o zlashisnladigan mayzulae boyicha talabalar tomonsdan referlar tayvorkash
vit uns saqdimot gilish tavsiva qitinad

V. Faa o' gitilishining natijalarl (shakilanadigan Kompetensiyalar ~1
Fanni o ziashtinsh natgasida talaba: M0
& fan dastun bo'vicha chugur amaliy va azaniy hifimlanza ega bo'lishe, o zlushtirilgan

matematik tushunchalami, tasdiglami geometrik puguai nazandan tasmevur Qikx olishmi,

mutaxassisligi bo'sicha  hilimlami pusta egallashi, mavzularda ucheavdigan  mmemank |
teshunchalami aniq ssavvar gifa olishi, eng sodda texnikaviy jsmyonlam) matemaik “il"ga |
girm alish bo yscha tasaviwr wr bitinge sz bo lishi,

& qunlishga ood masalalarni yechashda o Nlaniladigan watematik sppasativ muayyan
masala uchun uniq tankash, chizigli va vektori algebes, analitik geometnya, differensial va _
tilegral hasob, differensinl tenglamalae asosida tathiqly masalalarini yechish va yechimni |
asoslass ko ‘mikmalariga ega bo-lishi: : |

& determimmtlami hisoblash, matritsalor ustida amallar va almpshiiteshiar bainrish,
vekiodar wstida amallar bajarish. ehizigle tebglamalar sistemusini yechish, t0'g'ri ching,
tekishk, ikhanchi tanibly chiziglar va o sinlagn oid  masalalam yechish,  funkssvani
“ﬁa!:._g va integrallash, differensial englamalami yechish malokalarigo coa bolisty

f
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VI Ta'lim teamodogivalari va metedlar:

* N zaline.

= mte ol Kess-seadifar,

* muammod talm eveologsvasin qo lask,

*kamgyurerh s Tim va o gitsshiing boshga texnk vosmalanm tatheg etish,
o Amaaley o 'l

* Jaravonga so oalimigan ta lim,

" munozan

* talabalami mustagl fikrlsshen va o 2 ko erkin bayan etishga o nustish;
* O qinshning poan anaviy modellanm go' lash

* "Agliy hjum” metodidan fosdatanish,

* Hasob-grafik isihar v msessail ihlorm sopsiurnih,

« mustaxil o' rganish,

* tagedmatiarm qilish

< andividisl kovihakar

= Jamos bo lib ishiash va himova gilish achun Yovi haler

*Sa‘ o o tkazish

VIL Kreditharni olish uebun talablar:

Faagn 0id nazany va uslubiy tushancialaem to'1a o' zlsshtinsh, wshiil nomaalanm to'g n aks
ettirn olish, o' nzamilayoegan jarayonlar bagidn mustagil mushohada yuritish va joriy, oralig
steoent shaklianda benlgan vizifa va topshinglami bajarish, sakuny nazort bo vicha yoema
wsh vomsh. |
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