AZORBAYCAN RESPUBLIKASI TOHSIL NAZIRLIiYI

BAKI DOVLOT UNIVERSITETI

“Tatbiqi riyaziyyat vo Kibernetika” fakiiltasinin
“Tatbiqi analizin riyazi tisullar1” kafedrasi
“Informatika miiallimi”- 050116 ixtisasi iizra

bakalavr saviyyasinds tohsil alan talobalar iiciin
"CIOBR" IPF - B06

fonninin

TODRIS PROQRAMI
(azarbaycan, rus dillorindo)

Baki Doviat Universitetinin
Rektorunun 14.10.2019-cu il tarixli
R-117 sayli amri ila tasdiq edilmisdir.

BAKI-2019
1



Elmi redaktor:

Raycilor:

Proqramu tortib edanlor:

akad. Mehdiyev M.F.

prof. Oliyev N.O.
dos. ©fondiyev R.F.

prof. Fotullayeva L.F.
dos. Mommodov O.M.

dos. Fomina N.1I.



“C9BR” fonni iizra
TODRIS PROQRAMI
(11 semestr, 30 saat miihazira, 30 saat masgalo)

“Cobr” fonni bakalavriat tohsil pillasindo fundamental
rol oynayir vo tolobolori cobrin asas anlayislart ilo tanig edir,
tolobolordo  cobr  mosalolorini holletmo  vardislorinin
yaradilmasina xidmot edir. Bu fonn “Totbiqi funksional
analiz”, “Xotti programlasdirma”, “Igtisadiyyatin riyazi
isullar1”, “Odadi tisullar” vo s. kimi fonlorlo six olagodardir,
digor fonlorin todrisi licilin isa baza togkil edir.

Fonn bir semestr orzindo todris olunur vo 30 saat
miihazirs, 30 saat mosgolodon ibarat olmagla, fonnin tadrisine
comi 60 auditoriya saati1 ayrilir.

Tadris fonninin moaqsadi: “Cobr” todris fonninin
Oyradilmosinds magsad cobr sahasindo fundamental biliklor vo
xotti fozalarin xassolori haqqinda tosovviirlor sistemini
formalasdirmaqdan ibaratdir.

Kursun manimsadilmasinin vazifalori: Cobr kursunun
nozori osaslart vo xotti tonliklor sisteminin holl iisullart ilo
tolobolori  tanig etmok; riyaziyyat miiolliminin praktiki
foaliyystindo cobri {sullardan istifado etmok vordislori
asilamag; golocok miiollimdo riyazi modoniyyat
formalasdirmagq.

Tadris fonninin obyekt-oriyentasiya proqramlasdirma
(OOP) strukturunda vyeri: Fonnin Oyradilmasi {igiin
“Riyaziyyat” vo “Riyazi analizo giris”  kurslarmin
monimsanilmasi tolob olunur. “Cobr” fonni “Riyazi analiz”,
“Cobr vo ododlor nozariyyassi”, “Hondeso”, “Umumi v
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eksperimental fizika” va s. fonlorin tadrisinds baslangic rolunu
oynayir.

Fonnin oyradilmasi naticasinda taloba

bilmolidir: xotti tonliklor sistemi nozoriyyosinin osas
torif vo teoremlorini, vektor fozalar1 noazoriyyasini; iKinci,
tclincii  vo yiiksok tortibli determinantlarin  hesablama
usullarini; xatti tonlikloar sisteminin asas hoall Gisullarini;

bacarmalidir: kursun osas bélmalori {izra tip mosalolori
hall etmoyi; matrislor {lizorindo osas omoliyyatlar1 yerino
yetirmayi; ikinci vo liglincii tortib determinantlar1 hesablamagi;
xotti tonliklor sistemini Qauss, Kramer isullari vo matris
qaydasi ilo hoall etmoyi; vektorlarin xotti asililigi anlayist vo
xotti operatorun maxsusi vektorlarinin tapilmasi ilo bagli olan
masalalarin halli;

monimsomolidir:  riyazi  diisiinco  modoniyyatini,
imumilogdirmok, analiz etmok, informasiyani qobul etmok,
moaqsad qoymaq vo bu maqsads ¢atmaq liclin yollari se¢mok
qabiliyyatini; xatti cobrin osas qaydalarini, baza ideyalarini vo
isullarini; montiqi vo alqoritmik madaniyyati.



FONNIN TOQRIBI TEMATIK PLANI

Saatlar
Ne Movzularin adi
miih. | mas.
1 2 3 4
1 | Kompleks odadlor; onun cabri vo trigonometrik | 2 2
sokillori. Hogiqi vo kompleks odadlor meydan
tizorinds ¢oxhadlilor.
2 | Matrislor, onlar iizorinde amoliyyatlar. 2 2
3 Ovazlomolar, matrisin determinanti, onun xassalori. | 2 2
Determinantin sotro, siituna gora ayrilisi. Hasilin
determinanti.
4 | Tors matris, matrisin ranqi. Matrislor iizorindo | 2 2
elementar ¢evrilmoalor.
5 | Xatti tonliklor sistemi. Kramer diisturu. 2 2
6 | Bazis minoru haqqinda teorem. 2 2
7 | Kroneker-Kapelli teoremi. Ixtiyari sistemin halli. 2 2
8 Xotti foza, altfoza, Xotti asililiq, fozanin 6l¢iisi, | 2 2
bazis, vektorun koordinatlari.
9 | Vektorlar sisteminin matrisi, digor baziso kegid. 2 2
10 | Evklid fozasi, ortonormal bazis. Unitar foza. 2 2
11 | Xatti operator, onun matrisi, koordinatlarla slaga. 2 2
12 | Yeni baziso kegid, operatorun niivasi Vo obrazi. | 2 2
Xarakteristik tonlik.
13 | Operatorlarin comi, adads vurulmasi. Cirlasmayan | 2 2
Xotti operator, tors operator.
14 | Moxsusi qiymot, moxsusi vektor. Operatorun | 2 2




diaqonallagdirilmasi. Qosma operator, 0z-0ziino
qosma operator.

15 | Kvadratik formalar. 2

Comi 30

30

MOVZULAR

Bolmos 1. Coxhadlilar

Kompleks ododlor sistemi: kompleks ododin cabri vo
triqgonometrik formasi. Coxhadlilor vo onlar tizerindo omallor.
Coxhadlilarin bolinma xassalori. On boyuk ortaq bolon. Evklid
alqoritmi. Coxhadlinin kokii, tokrarlanan koklor. Bezu teoremi.
Horner sxemi. Cobrin asas teoremi (isbatsiz).

Bolmo 2. Matrislor va determinantlar

Matris anlayisi, onun ndvlori. Matrislor iizorindo asas
omoliyyatlar. Kvadrat matrislor. ©vozloma vo trans-pozisiya.
Ovazlomonin igarasi. Tok va ciit avezlomalar; onlarin say1. Tors
matris anlayigi. Matrisin ranqi. Bazis minoru haqqinda teorem.
Determinant anlayisi vo onun torifi. Minor vo cabri
tamamlayici. Determinantin xassolori. Determinantin satirlora
(stitunlara) gors ayrilisi. Laplas teoremi (isbatsiz).

Bolmo 3. Xotti foza

Xatti foza anlayist vo ona aid misallar. Vektorlarin xatti
kombinasiyasi; xotti asililiq vo onun xassolori. Xotti fozanin
bazisi vo Olgiisii. Eyni olgtilii xatti fozalarin izomorfizmliyi.
Altfozalar vo onlarin kosigsmosi; xotti Ortiik. Altfozalarin comi
vo comin Olgiisii. Diiz com. Sonlu Olgilii xotti fozada bazis
doyisdikdo koordinatlarin ¢evrilmasi.
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Bolma 4. Xatti tanliklor sistemi

Xotti cabri tonliklor sistemi vo onun novlori. Xotti cobri
tonliklor sisteminin eselon formaya (pillovari sokilo)
gatirilmoasi; Qaus tsulu. Kroneker-Kapelli teoremi. Xotti cabri
tonliklor sisteminin holli. Kramer teoremi. Bircins xoatti
tonliklar sistemi vo onun fundamental hoallor sistemi.

Bolmo 5. Evklid fazalar (daxili hasilli fazalar)

Evklid fozasi. Vektorun normasi. Kosi-Svarts-Bunya-
kovski borabarsizliyi. Ortoqonal vektorlar vo Qram-Smidt
ortoqonallagdirma prosesi. Sonlu Ol¢lisii Evklid fozasinda
ortonormal bazis. Evklid fazalarinin izomorfizmliyi. Kompleks
Evklid fozasi.

Bolma 6. Operatorlar (endomorfizmlar)

Xatti operator (endomorfizm) anlayisi. Xoatti operatorun
matris sokili. Xotti operatorun moxsusi adoadi vo moxsusi
vektoru. Xarakteristik polinom; Hamilton-Keli teoremi. Evklid
fozasinda xotti 6z-6zilino qosma operator vo normal operator.
Miisbat vo miisbat miioyyon operator.

Bélmo 7. Kvadratik forma

Kvadratik forma anlayisi. Kvadratik formanin kanonik
soklo gotirilmasi. Otalat (inersiya) qanunu. Miisbot miioyyon
forma, monfi olmayan forma. Kvadratik formanin signaturu,
miisbat vo monfi otalot (inersiya) indekslori. Silvestr olamati.
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YYEBHAS IIPOI'PAMMA
no npeamery “AJI'EBPA”
(11 cemecTp, 30 yacoB JeKUUii U
30 yacoB ceMHHAPCKUX 3aHATHIA)

Kypc “Anrebpa” sBnsercs (QyHAAMEHTAIBHBIM B
cucteMe OakajaBpuaTa M 3TOT KypC 3HAKOMHT CTYACHTOB C
OCHOB-HBIMHU TIOHSATUSAMU JIMHEHHOW aireOphl, CO3/1aeT HABBIKU
perieHus 3aaa4d 1Mo JUHEWHOW anredpe. DTOT Kype SIBISETCS
0a30if JUIS TIOCIEAYIONMIETO M3YYCHHUsS TaKWX KYypCOB Kak
“IlpuknagHoii  dyHKIMOHANBHBIA  aHanmuz”,  “JluHeitHoe
MporpaMMupoBaHue”, “MaremaTuyecKue METO/IbI
SKOHOMHKM ’, "HHCIIeHHbIE METOALI H T.J.

Y4eOHOIl mporpaMMoil MpEeayCMOTPEHO BBbIIEICHUE B
o0mieit cnoxxHocTH 60 ayAUTOPHBIX YacOB IS 3TOTO Kypca; U3
aux 30 4yacoB oTBedeHBI JIEKIUSIM, a ocTajibHble 30 yacos
MIPEIyCMOTPEHBI ISl CEMUHAPCKUX 3aHSATUH.

Henrn wm 3amaum y4deOHOM aucHMILIMHBI. [lenbro
OCBOEHHUSI y4eOHOM JUCHUIUIMHBI «Anredpa»  sBiseTcs
¢dopmupoBaHue cHUCTeMBbl (yHIAMEHTaJIbHBIX 3HAHUH B
oOnacTu JUHENHHOW anreOpbl, NPEACTaBICHUNH O CBOICTBax
JIMHENHBIX IPOCTPAHCTB.

3agaun ocBoeHHMs Kypca: O3HAKOMIIEHHE CTYJIEHTOB C
TEOPETUYECKUMH OCHOBaMH Kypca JIMHEHHOW anreOpsl,
METOJIaMU PEILIEeHUs CUCTEM JIMHEHHBIX ypaBHEHUH; 0TpaboTKa
HaBBIKOB  HCIIOJIb30BaHMs ~ anreOpanyeckux METOJI0B B
MIPAKTUYECKOW  JIEATEIbHOCTH  Y4YUTENsl  MaTEeMaTHKH;
dbopmMHupoBaHHE  MaTeMaTHYeCKOM  KyJabTypbl — Oyxayiiero
YUUTEIS.

MecTo y4eOHOH TUCHMILIMHBI B CTPYKTYpPe 00bEKTHO-
opueHTHpPOBaHHOro mnporpammupoBanuss (OOII): [lna
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U3Y4YEeHUS]  TUCHUIUIMHBI  TpeOyeTcs OCBOGHHE  KYpCOB
«AHanATHYECKAS reoMeTpuUs» U «BBenenue B
MaTeMaTHYECKUI aHaAJIN3». Jucuunnuna SABJISIETCS
MpeIEeCTBYOUIEH sl KypcoB «MaremMaTUYeCKUui aHaau3»,
“ITpuknagHoit  QyHKIIMOHANBHBIA  aHamu3”,  “JluHeiHOE
porpaMMupoBaHue”, “MaTemMaTuyecKkue METOJbI
SKOHOMHKM ’, "UHCIIeHHBIE METOABI | T.JI.

B pe3syabrare wu3y4eHMs JUCHHUIUIMHBI CTYJEHT
HAOJIKEH

3HATb: OCHOBHBIE OIIPENEICHUS M TEOPEMBI TEOPUHU
CUCTEM  JIMHEHHBIX  YPaBHEHHM, TEOPUU  BEKTOPHBIX
IIPOCTPAHCTB; METOABI BBIUMCICHMS ONPENEIUTENEH BTOPOTO,
TPETHETO M BBICIIUX IOPSIIKOB; OCHOBHBIE METOJ/bI PELICHUS
CUCTEM JIMHEVHBIX YPaBHEHUI;

yMeTh: pelaTh TUIIOBBIE 3aJ1a4M [10 OCHOBHBIM pa3JieiiaM
Kypca; BBIIOJHATh OCHOBHBIE OIEPALlMM HAJX MaTPUIIAMU;
BBIUUCIISTH ONPEAEIUTENN JO0BIX HOPSAKOB; pelIaTh CUCTEMBI
JUHENHBIX ypaBHeHMM MmetonoM ['aycca, merogoM Kpamepa u
MaTpUYHBIM  CIOCOOOM; peliaTh 3aJauyd, CBSI3aHHbBIE C
MOHATUSMM JIMHEHMHONW 3aBHCHMOCTH BEKTOpOB, 3aJayd Ha
HaxO0’KJIeHHE COOCTBEHHBIX BEKTOPOB JJUHEHHOTO OMEPaTopa;

BJIAJeTh: KyJIbTypOM MaTeMaTU4YeCKOTO MBIIUICHHUS,
CIOCOOHOCTBIO K  OOOOIIEHMIO, aHalIu3y, BOCIPUSATHUIO
uHbopMalMy, TOCTAaHOBKE IIeMd M BBIOOpPY myTel eé
JOCTUKEHHSI; OCHOBHBIMU MOJIOXKEHUSIMH, 0a30BBIMU UAESIMU U
METOJaMU JIMHEWHOU anreopsl; JIOTHYECKOU u
AITOPUTMHUYECKOMN KYJIBTYPOU.
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NMPUBJMU3UTEJbHBII TEMATHYECKUM

IJIAH NPEAMETA
Konuu-Bo
Ne Ha3BaHue JieKIIUH 4acoB
Jlek. | Cem

1 2 3 4

1 | Kommiekcuble yncina;, anredpandeckuil u | 2 2
TpUroHOMeTpudeckuii Bua. I[lomuHOMBI
HaJl TIOJIEM BEIIECTBEHHBIX M KOMIUICKC-

HBIX YHUCEII.

2 | Marpuiisl 1 onepanyy HaJl HUIMH. 2 2

3 | IlepecTtaHOBKH, JETCPMHUHAHT MATPHIGL, | 2 2
ero cBoiicTBa. PaznoxkeHue qeTepMUHAHTA
0 CTpOKe, 1o cronomy. JlerepMHHAHT
POU3BEICHUS.

4 | OOpatHast MaTpulla, paHT MaTPHIEL. | 2 2
DneMeHTapHble  MpeoOpa3oBaHHs  HaJ
MaTpHUIAMH.

5 | Cucremsl JIMHENHBIX ypaBHEHHH. | 2 2
®opmyinel Kpamepa.

6 | Teopema 0 6a3UCHOM MHHODE. 2 2

7 | Teopema Kponekepa-Kamemmm. Permenne 2 2
IIPOU3BOJIBHOU CHCTEMBI.

8 | JlmHeliHO€ TPOCTPAHCTBO, MOIIPOCTpaH- | 2 2
CTBO, JIMHEHHas 3aBUCHUMOCTb, pa3Mep-

HOCTh IPOCTPAaHCTBA, 0a3uc, KOOPAWHATHI
BEKTOpa.
9 | Matpuna cucTeMbl BEKTOPOB, HEpexo] K | 2 2
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Ipyromy 0asucy.

10 | OBKINMAOBO MPOCTPAHCTBO, OPTOHOPMAIb- | 2 2
HBII 6a3uc. YHUTapHOE IPOCTPAHCTBO.

11 | JluneiiHplli omepaTop, €ro MaTpuIa, CBs3b | 2 2
C KOOpAMHATaMHU.

12 | Ilepexox x HOBOMY 0Oa3ucy, siapo u obpas | 2 2
oreparopa. XapaKTepUCTHUYECKOE YypaB-

HEHHE.

13 | Cymma oneparopoB, mpou3BeIeHUE onepa- | 2 2
TOpa Ha 4yucio. HeBbIpOXKIeHHBIN JHUHEH-

HBII omepaTop, OOpaTHEIN oneparop.

14 | CoOcTBEeHHOE 3HAYE€HHE, COOCTBEHHBIN | 2 2
BekTop. Jnaronanuzamnus oneparopa. Cor-
PSKEHHBIM M CaMOCONPSDKEHHBIM  Olepa-

TOPBI.
15 | KBagpaTuunsie GOpMBIL. 2 2
Utoro 30 30
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TEMBbI
Pazpen 1. IloanHOMBI

Cucrema KOMIUIEKCHBIX YHCEN: aireOpandeckuii u
TPUTOHOMETPUYECKUN BUABI KOMIUIEKCHOTO yuciaa. [lonnHoMbl
U gaedctBug Han HuMH. CBoOWMCTBAa JEJIEHUS TOJIHHOMOB.
HauGonpmmii oOumii aenurens. Anroput™ OBKinuga. KopHu
II0JINHOMOB, KpaTHble KOpHU. Teopema be3y. Cxema I'opHepa.
OcHoBHast Teopema anreopsl (0e3 10Ka3aTeIbCTRA).

Pa3nes 2. MaTpuubl ¥ 1eTepMHUHAHTBI

[lonstue o marpuue, Buabl MaTpull. OCHOBHBIE Ollepalluu
Haja Mmatpunamu. KBanpatHelie marpuubl. IlepecraHoBku u
TPAHCIIO3ULIMM. 3HAaK NEPECTAHOBKU. YeTHbIE M HEYETHbIC
nepectaHoBku, ux yucio. [lonarue o6 oOpatHOIl MmaTpule.
Panr martpunsl. Teopema o 6asucHoMm muHope. llonsatue o
JETEPMUHAHTE U €ro omnpeneiaeHue. MuHop u anredpanyeckoe
JIOTIOJTHEHHE. CBoiicTBa  J€TEpMUHAHTA. Paznoxenue
neTepMuHaHTa 1o cTpoke (cronodiy). Teopema Jlammaca (0e3
JI0Ka3aTelIbCTBA).

Paspnen 3. JIuHeiiHOe MPOCTPAHCTBO

[lonsiTe JIMHEHHOrO TNPOCTPAHCTBA W  IPUMEPHI.
JIuHeitHast KOMOMHAILUSA BEKTOPOB: JIMHEWHas 3aBUCHUMOCTb U
€e CBOMCTBA. bazuc U pa3MEepHOCTh JIMHEWHOTO MPOCTPAHCTBA.
N3omopduszm JIMHEHHBIX IIPOCTPAHCTB OJIMHAKOBOM
pa3MepHocTu. [lonmpocTpancTBa U UX nepecedyeHue; JTMHeHoe
nokpsiTue. CyMMa MOJIPOCTPAHCTB U Pa3MEPHOCTb CYMMBI.
[Ipsimas cymma. IlpeoOpazoBanue KOOpAMHAT MpPH 3aMEHE
6a3nca B KOHEYHOMEPHBIX MPOCTPAHCTBAX.
Pa3nea 4. CucreMbl JIMHEHHBIX YPAaBHEHHUI

CucreMpl JMHEWHBIX ypaBHEHMH M UX  BUJBL
[IpuBeneHre cucreMsl JMHEHWHBIX YPAaBHEHUN K DILEIIOHHOU
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(crynenuaroii) dopme; meron ['aycca. Teopema Kponekepa-
Kanennu. Pemenue cucrem JMHENHBIX ypaBHEeHMU. Teopema
Kpamepa. OnHoposnHas cucteMa JMHEHHBIX ypaBHEHUM U €€
(byHIaMeHTalIbHAS CUCTEMA PELICHUH.

Pazgesn 5. IBKIAMIAOBBI NPOCTPAHCTBA (MPOCTPAHCTBA C
BHYTPEHHUMH NPOU3BeIeHUSIMH)

OBKJIUI0BO MIPOCTPAHCTBO. Hopma BEKTOpA.
HepasenctBo Komm-IIBapia-bynsakoBckoro. OpToroHajibHbIe
BEKTOpbl M mpouecc oproroHanmsauuu ['pama-IImunara.
OpTtoHOpMaNIbHBIM 0a3UC B KOHEYHOMEPHOM IBKJIHUIOBOM
npoctpanctBe. M3oMopdusm  DBKIMUIOBBIX MPOCTPAHCTB.
KomiiekcHoe DBKIMI0BO IPOCTPAHCTBO.

Pa3zzen 6. Oneparopbl (3H10MOP(PU3MBI)

[lonsatne o nuHEHHOM omeparope (HAOMOPHHUIME).
Matpuunslii BUj JuHeHHOro omnepatopa. CoOCTBEHHOE YHUCIIO
u COOCTBEHHBIH BEKTOD JMHENHOTO oreparopa.
XapakTepuCTUYECKU MOJIMHOM; TeopeMa ['amuiibroHa-Kamm.
CaMocompsKeHHBIN  JIMHEHHBIA onepatop W HOPMaJIbHBIN
orepaTop B OBKIUJIOBOM MpocTpaHCTBE. [lomoxkurenbHblil U
ITOJIOKUTEIIBHO OIPEAEIICHHBIN OIepaTop.

Pa3nea 7. Kaaparuunas gopma

[lonatue o kBaaparuuHodt Qopme. IlpuBenenue
KBaJIpaTU4YHOM (opMbl K KaHOHMYECKOW Qopme. 3aKoH
VHEPLHUH. [TonoxurensHO oIpezaeNeHHas dopma,
HeoTpuuatensHas gopma. CurHatypa KBaJpaTudHoil (Gopmsl,
MOJIOKUTETIbHBIA M OTPULATENbHBIM  MHAEKCHl HMHEPIUH.
[Ipu3nak CunbBecrepa.
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