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GIRIS

“Hondoso” fonni informatika miiollimi istigamati iizro
bakalavr pillosindo olan tolabolori hondosi obyektlorin
xassolorinin  Oyronilmosinin  analitik  tisullarinin  asas
anlayiglar1 1lo tanig edir. Tolobalolrdo analitik hondasa
maosaloalarini halletmo vordislori yaradir.

“Hondoaso” fonninin 9sas mogsadi masalalrin hollino
montiqi yanagma, riyazi tohlil aparmaq vo hall {isullarinin
osas anlayislarindan istifado bacarigini inkisaf etdirmokdir.

“Hondosa” fonni cabr, oadadi iisullar fonnlori ii¢iin

baza rolunu oynayir.

Bilmolidir:

- analittk hondosonin  sado  mosalolorinin  hall
usullarini;

- mixtolif  Olglilii  sistemlor  {iglin  koordinat

sistemlarinin qurulmasini ;



determinantlarla xotti cobri tonliklor sisteminin
hallarinin arasdirilmasini |

vektorlar {izorindo xotti omollor vo onlarin
xassoalarini;

vektorlarin xotti asililg1 hagqinda teoremlori;

diiz xott vo miistovinin miixtalif tonliklorini;

iki tortibli xotlorin kanonik tonliklorini vo onlarin

arasdirilmasini.

Bacarmahdir:

dekart koodinatlarla obyektin toyin olunmasi;
miistovido vo fozada polyar koodinatlarla dekart
koodinatlar arasinda alaqe yaratmagi;

XCts-nin  matrisi  vo  hollin  determinantlarla
arasdirilmasini;

vektorlar tizorinda xotti amoallari yerina yetirmayi vo
vektorlarin xatti asililigini isbat etmayi ;

diiz xottin (miistovido vo fozada), miistovinin
miixtalif tonliklorinin qurulmasini va onlar tizorindo

olan noqtalori toyin etmoyi;



- ellips, hiperbola, parabolanin kanonik tonliklorinin
hallorini.
Yiyalonmolidir:
- hondaso masalalarinin riyazi  modellarinin
qurulmasi qaydalarina;
- hondasa masalalarinin halling klassik tisullart tatbiq
etmo qaydalarina;
- hondoaso masalalorinin halli {i¢lin  odadi tisullar
istifado etmo qaydalarina.
Fonnin todrisindo moévzulara uygun hazirlanmis slaydlarin
nlimayisi li¢clin  noutbuk vo  proyektorun olmasi

mogsadauygundur.



MOVZULARIN SAATLAR UZRO PAYLANMASI

Auditoriya saatlarimin

Ne Movzularin adi miqdari
miihazira masgalo

Istigamotlonmis pargalar Analitik handosonin

L sado masoalalori 2 2
Koordinat sistemlori (dekart, polyar, silindrik,

2. . 2 2
sferik)

3 Iki va tig tortibli determinantlar 2 5

4 Iki mochullu xatti cabri tonliklor sistemi 5 ’

5 Uc mochullu xotti cobri tonliklor sistemi ) )
Vektorlar. Vektorlarm xatti asililigi

6. 2 2
Vektorlarmm  ox  {izerindoki  proyeksiyast.

7. Vektorlarin skalyar hasili 2 2

8. Vektorial vo qarigiq hasil 2 2

9 Miistovida diiz xattin miixtalif tanliklari. 2 5
Diiz xattin normallagmig tonliyi. Noqtonin diiz

10. | xotdon meyli. 2 2

11 Miistovinin miixtalif tonliklori 2 5
Miistovinin  normallagmig tonliyi. Noqtonin

12. | miistovido meyli 2 2

13, Ellips. Ellipsin kanonik tanliyi 2 2

14, Hiperbola.Hiperbolanin kanonik tonliyi 2 2

15, Parabola. Parabolanin kanonik tonliyi 2 2




HONDOSO

BOLMO VO MOVZULAR

I. Koordinat sistemlori. Analitik hondasonin sads

masalalari

Mivzu Ne 1. Istigamatlonmis parcalar Analitik handasanin sada
masalalari
Ox iizarinds istigamatlonmis parga Vo onlar {izarinda Xotti amoallor.
Analitik handasanin sado masalalori: fozada istigamatlonmis parca
anlayis1 vo onun proyeksiyasi, iki ndqto arasinda mosafs, parganin
verilon nisbatds boliinmasi.
Mévzu Ne 2. Koordinat sistemlari (dekart, polyar, silindrik, sferik)
Ox 1izorinde, miistovido vo fozada dekart koordinatlar. Polyar,
silindrik vo sferik koordinatlar.

I1. iki va iic tortibli determinantlar
Mévzu Ne 3. Iki va ii¢ tartibli determinantlar
Matris anlayist vo ikinci tortib determinantlar. Ugiincii tortib
determinantlar. Determinantlarin xassolori. Cabri tamamlayict vo
minor anlayislari.
Mévzu Ne 4. Tki machullu xatti cabri tanliklar sistemi
Iki mochullu iki xoatti tonliklor sistemi.

Maovzu Ne 5. Ue machullu Xatti cabri tanliklar sistemi
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Determinant1 sifirdan forgli olan ii¢ mochullu tli¢ xotti tonliklor
sistemi. Uc¢ mochullu ii¢ (iki) bircins xotti tonliklor sistemi.

Determinant1 sifir olan {i¢ mochullu ii¢ xotti tonliklor sistemi.
I11. Vektorlar

Movzu Ne 6. Vektorlar. Vektorlarin xatti astlilig

Vektor anlayis1 vo onlar iizorindo xotti omollor. Vektorlarin xotti
asililig1 anlayist. ki vektorun xotti kombinasiyalari. Ug vektorun
xotti kombinasiyalari. Dord vektorun xotti asilili§i. Bazis anlayisi.
Affin koordinatlar.

Movzu Ne 7. Vektorlarin ox iizarindaki proyeksiyasi. Vektorlarin
skalyar hasili

Vektorun ox iizorinds proyeksiyast vo onun xassalori. Diizbucaqli
dekart koordinat sistemi, affin koordinat sisteminin xtisusi hal1 kimi.
Iki vektorun skalyar hasili. Skalyar hasilin hondasi vo cobri xassolori.
Skalyar hasilin dekart koordinatlarla ifadasi.

Movzu Ne 8. Vektorial va qarisiq hasil

Iki vektorun vektorial hasili. Vektorial hasilin hondosi vo cobri
xassolori. Vektorial hasilin dekart koordinatlarla ifadesi. U¢ vektorun

qarisiq hasili. Qarisiq hasilin dekart koordinatlarla ifadosi.
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IV. Miistavida va fozada diiz xattin tonliyi. Miistovinin
tonliyi.

Maovzu Ne 9. Miistavida diiz xattin miixtalif tanliklari.
Miistovida diiz xattin miixtalif tonliklori: diiz xattin {imumi tonliyi,
diiz xottin parcalarla tonliyi, diiz xottin kanonik tonliyi, parametrik
tonliyi, diiz xottin bucaq omsalli tonliyi. Miistovido diiz xatlorin
qarsiligh voziyyeti: iki diiz xott arasinda bucaq, iki diiz xottin
paralellik va perpendikulyarliq sortlori.
Mévzu Ne 10. Diiz xattin normallagmus tanliyi. Nogtanin diiz xatdan
meyli.
Diiz xattin normallagmis tonliyi. Diiz xottin ndqtodon meyli.
Movzu Ne 11. Miistavinin miixtalif tonliklori
Miistovinin miixtalif tonliklori: miistovinin imumi tonliyi, natamam
tonliklori, parcalarla tonliyi. Miistovilorin qarsiliqli veziyyati: iki
miistovi arasindaki bucaq, paralellik vo perpendikulyarliq sortlori. Bir
diiz xott izorindo olmayan ii¢ ndqtodon kegon miistovinin tonliyi.
Mévzu Ne 12, Miistavinin  normallagmis  tanliyi. Nogtanin
miistavidan meyli

Miistovinin normallagmis tonliyi. Miistavinin ndqtedon meyli
vo mosafasi. Fozada diiz xott. Fozada diiz xottin kanonik tonliklori.
Fozada diiz xottin parametrik tonliklori, imumi tonliyi. Fozada diiz

xottlorin qarsiligh voziyyati: fozada diiz xottlor arasindaki bucaq,
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paralellik vo perpendikulyarliq sotrlori. Fozada diiz xotlo miistovinin

paralelliyi vo perpendikulyarligi sotrlori. ki diiz xottin miistovido

yerlogmosi sorti. Diiz xott vo miistovi arasindaki bucag.

V. iKi tartibli xoatlor.

Maivzu Ne 13. Ellips. Ellipsin kanonik tanliyi

Ellips. Ellipsin kanonik tonliyi. Ellipsin  kanonik tenliya gore
arasdirilmasi. Elippsin ekssentrisiteti vo direktrisi.

Maoévzu Ne 14. Hiperbola. Hiperbolanin kanonik tonliyi

Hiperbola. Hiperbolanin kanonik tonliyi. Hiperbolanin  kanonik
tonliyo gora arasdirilmasi. Hiperbolanin ekssentrisiteti vo direktrisi.
Movzu Ne 15. Parabola. Parabolanin kanonik tanliyi

Parabola. Parabolanin kanonik tonliyi. Parabolanin kanonik tonliklo

arasdirilmasi.
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PA3JIEJIEHUE TEM 110 YACAM

KoJj-Bo yacoB

Ne HaszBanue pazgena
JIEKIMS ceMHUHap

Hamnpasnennsie orpesku. [Ipocreiimne 3anauu

1. | aHaJINTHUYECKON T€OMETPHH. 2 2
JlexapToBbI, NOIAPHBIE, IIINHIPUIECKHE U

2. | cdeprueckne KOOPIUHATHI. 2 2
Omnpenenurenn BTOPOTO | TPETHETro

3. | mopsaaKoB. 2 2
CucteMbl JABYX JMHEWHBIX ypaBHEHUH C

4. | AByMs HEH3BECTHBIMH. 2 2
CucteMsl TPEX JTMHEHHBIX YPaBHEHUN C TpeMs

5. | HEeM3BECTHBIMHU. 2 2

6 Bexropsl. JInHeliHas 3aBUCUMOCTb BEKTOPOB. 2 2
IIpoexunst BekTOopoB Ha ochb. CkansipHOE

7. | mpou3BeJEHHE BEKTOPOB. 2 2
BekropHoe npon3BeieHHE BEKTOPOB.

8. | Cmewannoe IIPOM3BEICHUE 2 2
PaznuaHble BUB! ypaBHEHUS IIPSIMON HA

9. | IUIOCKOCTH. 2 2
HopMmupoBanHoe ypaBHEHHE IPSMOM.

10. | OTkJIOHEHHWE TOYKH OT MPSMOH. 2 2

11 PaznudHble BUABI ypaBHEHHS IUIOCKOCTH. 2 2

1 HopmupoBanHOe  ypaBHEHHE  IUIOCKOCTH. ) )

OTKJIOHEHHE TOYKH OT IIJIOCKOCTH.
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Onnurnc. KaHoHWYIeCKoe ypaBHEHUE 3IIIHIICA.

13. 2 2
T'umrep6omna. KanoHndeckoe ypaBHEHHE

14. | runep6oBbL 2 2

15. | [apabona. Kanonnueckoe ypaBHEHHE 2 2

napa6onLI M0 KAHOHUYCCKOMY YPaBHCHUIO.

I'EOMETPUA

|. Cucremsbl koopaunar. Ilpocreiime 3axaun

AHAJUTHYECKON reoMeTpPHH.

Tema Ne 1. Hanpaenennwvie ompesxu. Ilpocmeitwue 3adauu
AHATUMUYECKOTL 2e0MeMPU.

HampaBnennele oTpe3ku Ha ocu.  JIuHeilHble omnepauuu Haj
HalpaBJI€HHbIMM  oTpe3kaMu. OCHOBHOe ToOXkaecTBo. [loHsATHe
HaAIpaBJIEHHOIO OTpe3ka B mpocTpaHcTBe. IIpocteitmue 3amaun
AQHAJTUTUYECKON T€OMETPUU: TPOEKIUS HAMPABICHHOTO OTpPE3Ka Ha
OCb, PaCCTOSIHUE MEK/y ABYMsI TOUKaMH, I€JIEHUE OTPE3KA B TAHHOM
OTHOILLIEHHUHU.

Tema Ne 2. Jlexapmoewvl, nonapuvie, yununopuveckue u

chepuueckue koopounamot.
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JlexkapToBbl KOOpAMHATHI HA MpAMOM. JlekapTOBbI KOOpIWHATHI Ha
IJIOCKOCTH W B TmpoctpaHcTBe. [lonsipHble, HWIMHIPUYECKUE W

ceprueckre KOOpIMHATHL.

I1. Onpenenuresnn BTOPOro u Tperbero NOpsaKa.
Tema Ne 3. Onpeodenumenu 6mopozo u mpemuvezo nHOPsAOKOG.
[TonsiTie  MaTpumbl W ONpENETUTENss  BTOPOTO  MOpPSIKA.
Onpenenurenu  TpeTbero mnopsaka. CBoiicTBa oIpeneauTenei.
AnrebpandecKue JONOJTHEHUS ¥ MHHODEI.

Tema Ne 4. Cucmemwvl 06yx JUHEUHBIX YPAGHEHUN ¢ O08YMA
Heu3secmHbIMU.

CucreMbl JABYX JHHEMHBIX YypaBHEHUIl C JBYMS HEU3BECTHBIMHU.
Tema Ne 5. Cucmemvt mpéx UHENUHBIX YPAGHEHUN C mMpems
Heu3gecmHvIMU.

CucreMbl TpEX JIMHEWHBIX YPaBHEHHH C TPEeMsI HEH3BECTHBIMH C
OTpeAeNUTeNeM, OTIUYHBIM OT Hylsa. OJHOPOJIHBIE CHCTEMBI JIBYX
JUHEHHBIX YpaBHEHMH C TpeMs Heus3BeCTHBIMH. OJIHOPOJHbBIE
CUCTeMBI TpEX JIMHEWHBIX YPaBHCHHHA C TpeMs HEU3BECTHBIMHU.
HeomHopoaHbIe CHCTEMBI TPEX JIMHEWHBIX YpaBHEHUW C TpeMs

HCHU3BCCTHBIMU C OIIPCACIUTCIIEM, pPABHBIM HYIIIO.

I11. BexTopsl.

Tema Ne 6. Bexmopul. J/luneiinas 3a6ucumocns 6eKnopos.
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[lonsiTue BeKTOpa W JMHEIHBIE onepaluu Haja Bekropamu. [loHsTue
JTUHEHHON 3aBHCHMOCTH BEKTOpPOB. JIMHEWHbIE KOMOWHAIUU ABYX
BEeKTOpoB. JIuHelHble komMOMHauuMu TpEX BeKTOpoB. JluHeitHas
3aBHUCHUMOCTh 4EThIpEX BekTOpoB. [lonstue Oasuca. Addunnbie
KOOPJIMHATBHI.

Tema Ne 7. Ilpoexyun eekmopoe na ocv. Ckanaproe npouseedenue
6EeKMOopoe.

IIpoekius BekTopa Ha och HW €€ cBoicTBa. JlexkaproBa
NpsIMOYroJIbHAasl ~CUCTEMa KOOPJIMHAT KaK 4YacTHBIM  clydai
apouHHON cucTtemMbl KoopauHAT. CKaJspHOE MPOW3BEICHHE IBYX
BEKTOpOB. ['eomeTprnueckue CBOMCTBA CKaJISPHOIO IIPOM3BEICHUS.
AnreGpanyeckue CBOMCTBA CKAIPHOTO Mpou3BeAeHUs. BoipakeHue
CKAJIIPHOTO ITPOU3BEJIECHNU B IEKapTOBBIX KOOpAUHATAX.

Tema Ne 8. Bexkmopmnoe npouszsedenue eexkmopos. Cmeuiannoe
npouseeodenue.

IIpaBbie U JIeBblE TPOMKH BEKTOPOB M CHUCTEMBI KOOPIMHAT.
BekTropHoe mpousBeneHUME OBYX BEKTOpOB. I'eomerpuueckue
CBOMCTBA BEKTOPHOI'O IPOM3BENCHMS. BpIpakeHHe BEKTOPHOIO
NPOM3BEJICHN B  JIEKapTOBBIX  KoopauHaTtax.  (CMemaHHOe
IIPOM3BEJICHNE  TpeX  BEKTOPOB.  BbIpa)keHHe  CMEMIaHHOIO

MMPOU3BCACHUA B ICKAPTOBLIX KOOpAUHATAX.
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IV. YpaBHeHnne npsimoii Ha JIOCKOCTH U B

NPOCTPAHCTBE. Y PaBHEHHUE IJIOCKOCTH.
Tema Ne 9.  Paznuunvie 6udbl ypasHeHus npAMOIN Ha NAOCKOCMU.
Paznuunble BUIBI YpaBHEHHs NPAMOW HA IIOCKOCTH. YTOJI MEKIY
MPSIMBIMH Ha IIOCKOCTH.
Tema Ne 10. Hopmupoeannoe ypasuenue npamoi. Omxinonenue
mouKu om npAMoil.
HopmupoBanHoe ypaBHeHue mnpsmoi. OTKIOHEHHE TOYKH OT
MPSIMOH.
Tema Ne 11. Paznuunsle 6udvl ypasHeHus naiocKoCmu.
Paznmuunble BUIBI ypaBHEHHUs IUIOCKOCTH. HemosiHble ypaBHEHHS
IJIOCKOCTH. YPaBHEHHE INIOCKOCTH B OTPE3Kax. YTOJI MEKIY IBYMs
IJIOCKOCTSIMU. Y CJIOBUSL NApaUIEIbHOCTH U INEPIEHAUKYIAPHOCTH
IJIOCKOCTEN. YpaBHEHUE IIIOCKOCTH, MPOXOISIIEH Yepe3 TPU TOUKH,
HE JIe)Kale Ha OJTHOW MPAMOM
Tema Ne 12. Hopmuposannoe ypaeneHue HJI0OCKOCHU.
OmKknonenue mouku om nioCKOCHmu.
HopmupoBanHoe ypaBHeHHE MIOCKOCTH. OTKJIOHEHHE TOYKU OT
miockoctd. KaHOHMYecKHWe ypaBHEHHUsS MNPSIMOM B MPOCTPAHCTBE.
VYpaBHeHHUe MOpsIMOM, MPOXOIAIICH uepe3 ABE pa3IuYHbIE TOUKH.
[TapameTpuueckue ypaBHEHHMS TMPSAMOW B TIPOCTPAHCTBE. YTOJI
MEXKJYy MPAMBIMU B IIPOCTPAHCTBE. YCJIOBHUS IApPAJUIENBHOCTU H

NEPHNCHAUKYIIAPHOCTU  MPAMBIX B MPOCTPAHCTBE. VYcaoBue
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MPUHAJIC)KHOCTU JIBYX IIPAMBIX K O,HHOﬁ IUIOCKOCTH. YTOJI MCKOY

IIPSAIMOM U TNIOCKOCTBIO.
V. JIunum BTOPOTro MopsiiKa.

Tema Ne 13. Qnnunc. Kanonuueckoe ypasnenue snnunca.
Onnmunc. Kanonnueckoe ypaBHeHue ainunca. VccnenoBanue Gpopmbl
AIIIUIICA IO KAHOHWYECKOMY YPaBHEHUIO. DKCLEHTPUCUTET AILIUIICA,
JTUPEKTPUCHI SJUIUIICA.
Tema Ne 14. I'unep6ona. Kanonuueckoe ypasnenue cunepoo.ivl.
I'unepOona. Kanonnueckoe ypaBHenue runep0Ooibsl. MccnenoBanue
(bopMbI runepooIbl 1o KAaHOHHYECKOMY YPaBHEHUIO.
OKCIEHTPUCUTET TUNePOOIIbl, AUPEKTPUCH THIIEPOOIIHL.
Tema Ne 15. Ilapaéona. Kanonuueckoe ypasnenue napadonvi
[Tapabona. Kanonuueckoe ypaBHeHue mapaOoisbl. MccnenoBanue
¢dbopMbI napabosbl MO0 KAHOHWYECKOMY ypaBHeHHUto. VccnenoBanue
(dopmbl TapaboJIbL.
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