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|. Amrum nacryp
KHUPHUI

Jlactyp Y36exucton Pecry6mukacununr 2020 jiun 23 ceHTAOpaAa TaCAMKIAHTaH
“TabmuM TyFpucuaa’ i Konyrn, V36ekucron Pecny6Gimkacu Ipesunentusunr 2017
nun7 Qespangaru “Y36ekucTon PecniyOnukacuHu siHajga pUBOXKIIAHTUPHIN OYyitnda
Xapakatnap crtparerusicn tyrpucuna’tu [1d-4947-con, 2019 #un 27 aBrycraaru
“Onuil  TabJiUM Myaccacallapy pax0ap Ba IMeJaror KaJpJapuHUHT  y3JIyKCHU3
MaJlaKaCUHH OIIMPHUII TU3UMHUHU KOpHM 3Tui Tyrpucuaa’tu [1d-5789-con,2019 iinn
8 oxrabpmaru “Y36ekucron PecryGmukach onmii TabmuM TH3uMEHE 2030 fiunraua
PUBOXKJIAHTUPHUII ~ KOHIEMIMSICHMHM  Tacaukiam  Tyrpucuaa tull®-5847-connu
dapmonapn xamaa Y36ekuctoH PecryGmmkacu Basupnap Maxkamacuaunr 2019 jivn
23 centssOpmaru “Onmii TabJIUM Myaccacalapu pax0ap Ba HeAaror KaJapJIapUuHUHT
MajJakacCUHHU OIIMPUII THU3UMHUHHU SHAJA TAKOMWUIAIITUPUIL OYiinYa KyIIMM4Ya Yopa-
Tanoupnap Tyrpucuaa’tu 797-connu Kapopnapuna Oenruianran ycTyBop Basudanap
Ma3MyHHJIaH KelnuO YMKKaH XOJJia Ty3wiraH OYynu0, y oJluid TabliuM Myaccacallapu
nejaror KaJpJapUHUHT KacO MaxopaTd XaMJAauHHOBAIMOH KOMIIETEHTIUTHHU
PUBOXJIAHTHPUII, COXara OWJ WIFOP XOPWKUU TaxpuOanap, SHIA OWIMM Ba
MajlaKaJlapHU Y3JallTUPUIL, MIYHUHTAEKaMaduéTra MKOPUM HSTUII KYHUKMaJlapuHU
TaKOMWJUTAIITUPUIIIHA MaKcaJ KUiIaau.

Maskyp gactyp 3aMOHaBUM Tajiabiap Ba PUBOXKJIAHTAH XOPWIKUN JTaBlIaTIApHUHT
OJIMM TabJMM COXACHJa APHUILITaH IOTYKJIap XamJia OPTTUPWITaH Takpuodayiap acocuiaa
«MaremaTuka» KaWTa Tau€piail Ba MaJaka OLIMPUIN HYHAIMWIIA Y4yH Tau€pJaHraH
HaAMyHaBUW YKyB pexa xamja JacTyp Ma3MyHUJaH Kelaud 4MKKAH XOJiJa Ty3WIraH
Oynub, y KalTta Taii€épiam Ba Majaka OIIMPUII >KApAEHIAPUHUHT Ma3MYHHHH
TaKOMWUIAIITHPUILL XaMJa OJIMM TablMM Myaccacajlapd IMeaaror KaapJIapUuHUHT
KacOMii KOMIIETCHTJIMTMHU MyHTa3aM OIIUPUO OOpHIIIa XU3MaT KUJIaH.

MonayaHuHr Makcaau BaBasudasapu
“JamoHaBuM reomMerpusi”’ MOAYJMHHHI MAaKCAJAU: I[IE€Iaror KaJpJlapHU
WHHOBAIlMOH EHAOUIYBJIAp acoCHAa VKYyB-TapOMSBUN »KapaCHIIApHU FOKCAK WIMUM-
METOAMK JlapaxkaJa JOWHUXANAIITUPHUIL, COXaJaru WIFOp TaxpuOanap, 3aMOHaBHM
OWIMM Ba MaJlakajapHU V3JIAMITUPHUIN Ba aMaJUETra »KOPHUM ATUILIAPU YUYyH 3apyp
Oynaauran kacOuii OuIMM, KYHMKMa Ba MalakajlapuHU TaKOMUJUIAIITHPUIL,
IIYHUHTIEK YIapHUHT WKOIUHN (PaosUIMIMHU PUBOKIAHTHPUIIIAH HOOpAT.

“JamoHaBHii reoMmeTpus” MOAYJMHUHT Ba3udanapura Kyiuaaruiap Kupaau:
- “MaremaTrka” WYHaTUIIMAA TEAAror KaJpJapHUHT KacOud OWMM, KYHHKMA,

MaJIaKaJIapUHU TAKOMUJIJIAIITHPHUIL Ba PUBOXIAHTHPHIL;

-TieAarorJIapHUHT WXKOIUU-UHHOBAIIMOH (DAOJUTUK JapaKaCUHU OUTHPUII;

-MYTaxacCUCIUK (paHJapUHU YKUTHII >Kapa€HUra 3aMOHaBUUA  axOopoT-
KOMMYHUKAIHS TEXHOJOTUSIIAPH Ba XOPWKHUH THILIAPHHU camapalid TaTOWK STHIUIITNHA
TabMUHJIAI,

= MYTaxaCCHUCIIMK q)aHJ'IapI/I coxacugaru g’KI/ITI/IH_IHI/IHF HWHHOBAIIMOH TCXHOJIOTUAIAPU
Ba WIFOP XOPKUI TAKpUOATAPUHH Y3IAIITHPHIIL

5



“MaremaTrka” HyHaTUIIMIA KaiTa Talépiiamn Ba Majaka OIIUPHIN KapaéHaapuHu (an

Ba MILTA0 YMKAPHIIIATH HHHOBAIMSUIIAP OMIaH ¥3apo MHTErPALUSICHHHI TabMHHIIALIL
MoayJ IKyHHAAa THHIVIOBYWIAPHUHT OMJIMM, KYHMKMA Ba MaJIaKaJIapu
XaM/1a KOMIIETEHIIMSJIAPUTra KyHHJIaJuran tajaoJaap:

Marematuka anmapu Oyiimdya THUHIJIOBUMJIAD KyHUJAru SHTM OWUJIUM, KYHUKMA,
Majaka xamja KOMIeTeHIusIapra ara Oynunuiapu tanad STUinaau:

TunriaoBuu:

- HMHTErpaj Ba YI4OB TyIIyHYATaApPUHHU;

- TEOMETPUSIHMHT YM3MKIN (Ha30 Ba YM3HMKIM aKCIaHTUpHUILIAp €pramuaa OacH
STWIMILIK, BEKTOP anredpacuiad (HongamaHuIlIHu;

- MaTeMaTHK MacalaJlapHd MaTeMaTHUK TU3UMIIApJla CUMIINHM Ba CTaHAAPT
byHkuusiapaad QoiiagaHUIIHY,

- MaTeMaTUKaHU YKUTHIIJIAa YHUHT TaTOUKIapu OWjiaH TYIIYHTUPHUIIHU, XaETHI
BA COXAra OWJi MUCOJUIAPHU;

- MaTeMaTuk (haHJIapHU YKUTUITHUHT 3aMOHABUHN YCYJUTAPUHU OUIUUIU KEPAK.

TunriaoBuu:

- YII4oBIap Ha3apusICUIaH MaTeMaTuka, (pu3uKa Ba OMOJIOTHS Macajajgapujia KeHT
dholnanaHu;

- MaTeMaTUK aHaJM3HUHT OuomMaTeMaTHKa, MEXaHWKa, OMMAaBHM XH3MaT
Ha3apusACH, UKTUCOUM coXajap Ba OOIIKa coxajaap/a KeHI KyJUIalll;

- MaremMaTuk (QannapHU VKUTHIIAA WHHOBAIMOH TabJIUM METOJJIapu Ba
BOCHUTAJIAPUHU aMalMETIa KyJUlall;

- TajabaHWHT Y3JAlITUPUIN Japa’kaCMHU Ha30paT KWW Ba OaxoJalllHUHT
Hazapuil acociapy xamja WHHOBALMOH EHAAIIYB yCIyOJapuHU TYFpU KyJUlall oJuil
KYHUKMaaapuza 3ra OYIuiiy JTO3UM.

TunrjaoBum:

- Y4oBNap Ha3apHsICH Ba YHUHT TATOMKUHU Typiu (dazoiapa KyJuiai OJHIIL;

- TEOMETPUSHUHT YM3UKIN (Da30 Ba YM3MKJIM aKCIaHTHpUILIap €praamuna OacH
ATWIMILIN, BEKTOP anredpacuian (o gamanuiir;

- MaTeMaTUKaHW VYKUTUII WHHOBALMOH apa¢HWHU JIOMUXANAlTUPUIIL Ba
TAIIKWJUTAIITUPUIITHUHAT 3aMOHABUH YCYJIJIApUHU KYJIIAIl Majlakaiapuza 3ra OYiIuiim
JIO3UM.

TUHII0BYM:

- MaTeMaTukaHu Ykutumjaa doiaanaHuiaaaurad 3amMoHaBui (matlab, mathcad,
maple, GeoGebra Ba Oormkanap) MaTeMaTUK IMaKETIAPUHU YKyB KapaéHWUTa TaTOUK
ATUIL;

-MaTeMaTUKaHUHT XOPWJK Ba pecrmyOimka MHUKECUIArd moia3apd MyamMmoliapw,
euruMIIapH, TEHACHIUSIAPU acOCUa YKYB *Kapa€HUHH TAIIKWI 3THIII,

- MaTEMATUKAHU TYPJIM cOXajapra TaTOUK THUIII;

- OJIMI TabJIUM TU3UMHJIa MAaTEMATHK (haHIap Ma3MYHUHHUHT y3BUMJIUTH Ba
Y3IYKCU3JIUTUHUTAXJINI KUJIa OJTUII KOMIEeTEHUMSJIAPUra 3ra OYIUIIN JIO3UM.



Moay/JTHHHI 0JIMH TABJIUMMIATH YPHH

MopyiHn y31amTUpul OPKAJIA TUHIVIOBUWIAP WIFOP XOPWKMM Mamiakariiapaa
OMOJOTHS YKUTHUIIHN TAIIKUI KWIMITHUHT XOPMKHUM TaXXpuOaTapHHU YpraHuill, aMmana
Kyam Ba Oaxojamra JoMp KacOMM KOMIETEHTIMKKa sra Oymamuiap. CyHrru
Huiap/ia MaTeMaTHKa COXacu1ary ITyKJIap Ba HICTUKOOIUIap oM YKyB I0pTJIapUiaru
TabJIUM KapaEHUHUHT Ma3MyHUHHU OOMMTHIITA XU3MaT KUJIA IH.

“3amoHaBuil reoMeTpusi” MOIYJUHUHT COATIAP OYyilUYa TAKCUMOTH

THHIII0BYHHMHT YKYB
IOKJIAMacH, coaT
Ayautopus YKyB =
IOKJIaAMaCH §>
Ne MoayJl MaB3yJapH § Kym/1aaH =
z = = = o g
= = = =S
;2( < S = »| S
% g = =
< s g ,i
T | <8 E
1. | Yusukau ¢a3o. 4 4 2 2
2. | EBxiun dazocw. 4 4 2 2
3. | IlceBnoeBknuy (aso. 4 4 2 2
4. | I'unepbonuk daszo. 4 4 2 2
5 WNkkunum Taptubau cuptiaap. UKkkuHun 2 2 2
TapTUOJIM CUPT MHBApPHUAHTIIAPH.
6 Kynxuwmmkitap. Kynxumimik typaapu. 2 2 2
" | KYIXMIUTMK T€OMETPHSICH.
Kammu: 20 | 20 8 12 0

HA3APUH MAIIFYJIOT MATEPUAJLIAPA

1-Mag3y: Uusukiau ¢a3so.
1. Yusukau dazo ymuamu. Abdun dazo.
2. Addun KoopauHATATIAP CUCTEMACH.
3. Addun anmamTupuIUIap Ba TEKUCIUKIApU. buan3ukiu ¢popma.

2-Mag3y:EBxiaua ¢gazocu.
1. EBximn a3ocuaa Yu3MK Ba CUPTIIAP.

N

Cupt nuddepeHiman reoMeTpusCH.
3. Cupt nuku reomerpusic. CUPT TallIKi T€OMETPUSICH.
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3-Mag3y: IlceBnoeBkiug ¢a3o.
1. Cdepuk da3o.
2. Puman reomeTpusicu.

4-Mag3y:I'unep6osuk ¢a3o.
1. Spum EBxmma dazomnap.
2. SlpuM runep6osk dazoap.

AMAJINA MAILIFYJIOTJIAP

1-Amanuii mamryaort.Yusuxm ¢aso.
2-Amanuii mamryJaoT. EBkiug dazocu.
3-Amanuii mamryaot. [lceBmoeBkmmn daso.
4-Amanuii MamryJot. ['unepoonuk daso.

S-Amanuii MamFyaoT.MkkuHun Taptubnu cuptiap. UKKUHYM TapTUOIM CHUPT

WHBapHaHTJIApH.
6-Amanuii  mamryaor. Kynxwimuknap. Kynxummmk typrapu. Kynxwumnuk

T€OMETPHSICH.



11.MOJIYJIHU VKAUTHIIJIA ®ONIAIAHUIAINTAH UHTEP®AOJI TABJIMM
METO/JIAPH

JlaBpa CTOJMHUHT TY3HJIMACH.

Esma maBpa cyx6aTuia cTos-cTysuiap aiilaHa MaKiInuga KOMIaTHpUING, Xap 6up
TabJIUM OJYBUMTa KOHBEPT KOFO3u Oepmiamu. Xap OHp TabiIUM OJyBUM KOHBEPT
yCTUTa MabjIyM OWp MaB3y Oyiimua ¥3 caBoiauHU Oepaau Ba “XKaBoO Bapakacu HUHT
Ooupura ¥3 kaBoOMHM €310, KOHBEpT Muura conud kysau. lllyHaaH cYHT KOHBEpPTHU
coar MyHamumM Oyiinda €HMAArd TabiIuM OJyBuura y3aragu. KoHBepTHH oOJras
TabJIUM OJYBUM Y3 >kaBoOuHU ‘YKaBoOiap Bapakacu HUHT Oupura €3u0, KOHBEPT
u4ura coiu0 Kysau Ba €HUJATU TabJIMM OJyBUMra y3araau. bapua koHBeptiap aiiaHa
Oyitnad xapakariaHaau. AkyHuil Kkucmaa Oapya KOHBEPTJIap WUFUO OJIMHUO, TaXJIWJ

kunnHaau. Kyiuaa “JlaBpa cyx0aTtu” METOAMHUHT Ty3UJIMAcCH KeITUPHUITaH

Cyx0aTHM yTKa3HMII MIAPTJIAPH OMJIaH
TAHMIITHPUII
|

:

Kounseprap Ba “/Kaso0dsaap

BapakaJapu’”’Hu TApKATHIL
|

'

Kongseptiiapra caBosuiap €3uun

l

KonBepTHH éHHAArH YKYBYMIa y3aTHIL

'

CagpoJiapra xaBo0 €3uiu

l

BaxoJam Ba TaXJIMJ1 KHJIUII




“laBpa cyx0aTu” MeTOAMHMHI a(3a/UIUKIAPHU:

e VYTWIraH MaTEPUAIMHUHT SXIIU 3CAa KoJUIura €paam oepaau;

e 0Oapuya TabJIMM OJIyBUMJIAP UILTUPOK ITAUIIAD;

e Xap OMp TabJIUM OJYBYM Y3UHUHT 0aXOJAHUIIN MAChYJIUSTUHU XUC ITA]H;

V3 pukprHM 3pKuH UdoIa STUI YUyH UMKOHUAT spatwiaau“Keiic-craam”
MeTOIH

«Keiic-cTagm» - uHrmM3ua cy3 6ynmo, («case» — aHUK Ba3usT, Xxoauca, «stadi» —
YpranMoK, TaxJIFJI KWIMOK) aHWK Ba3WATIApPHH YPTaHWIN, TaxJIAJI KWJIAII acoCHaa
VKATUIITHYA aMajra OIIMPHUINTa KapaTWiraH METOJ XucoOmaHamu. Maskyp MeTo
nactnabd 1921 #iun TapBapa yHUBEpPCUTETHIA aMalidil BazusTIapAaH WKTHCOIUN
OomkapyB (annapuHu Yypranuniga doinananum taptuOunga Kyjutanwirad. Keiicna
OUdK axOopoTiapaaH €KM aHWK BOKea-XOAHMCaJaH Ba3UAT cudaThaa TaxJIMiI Y4YyH
doitnananum mymkuH. Kelic xapakaTiapu y3 uudra KydugaruiapHu kampad oaju:
Kum (Who), Kauon (When), Kaepaa (Where), Huma yuyn (Why), Kanmait/ Kanaka
(How), Huma-natmxa (What).

“Keiic MeTOAU” HM aMaJIra OIIUPUII OOCKHYIAPH.

40011 Dao AT WAKIA
00cKMYJIapHu Ba Ma3MYHH
v’ sKKa TapTHOIAry ay uo-BU3yasl WIIL,
v’ Keiic OWIaH TAHUIIUII(MATHIIN, AyAH0 EKU Me/ua

1-6ockuu: Keiic Ba yHHHT axO60poT IaKJza);
TAbMUHOTH OUJIaH TAHUIITHPHUIIT axOOpOTHH YMYMIIAIITHPHIIL;
ax0opoT Tax 11N,
MyaMMOJIApHU aHUKJIAIl
WHIUBUAyaT Ba TYpyXJda UIILIAI;
2-6ockmny: KelicHr aHUKITAIITUPUTIT MyaMMOJIapHU J0N3apOIuK UepaAPXUSICUHU
Ba YKyB TONIIUPUFHU OCITHIIAI aHUKJIAIL;
acoCHii MyaMMOJIM Ba3UsITHU Oesruiant
WHIUBUAYaT Ba TYpyXJa UIILIAII;
MyaMMOHH TaXJIMJT STHIII OPKAITH MYKOOHJT €M HYJUTApUHU WIILTA0 YHKUIIL,
YKyB TONIIHUPUFUHUHT €UUMUHU Xap Oup EUNMHUHT UMKOHUSATIAPU Ba TYCUKIAPHU
W3JIaIl, XaJl dTHII WYJUTapUHU UIIL1a0 TaxJIUJ1 KWJIHIIL,

AN BN NN

3-0ocknu: Keiicnaru acocuii

AN BN

YUKHUIII v\ MYKOOWJI €4MMIIApHH TaHJIAII
v/ sKKa Ba TypyXJia HILIaNI;
v\ MyKOOWMI  BapHaHTJIApDHU  aMaja VILIalI
4-gocknu: Keiic eunMuun YK P P A ¥
- MMKOHHSTIAPUHU aCOCJIAIIT;
TaIl:()ILI/IMOT ’ v' WKOIUN-IONNXA TAaKIMMOTHHU Taépiar;
' v\ AKyHHH Xyjioca Ba BasHAT E€YMMHUHHMHT aMaJIUi

acIeKTIapuHU EPUTHUII
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“AccecMeHT” MeTOH.

MeToaHMHI MAaKcaaM: Ma3Kyp METOJ TabJIUM OJYBUYWIAPHUHT OUIIUM
JapaxaCMHM  0axoJail, Ha3opaT KWIHIL, Y3JIAITHPUIN KYpCaTKUYM Ba aMajuii
KYHUKMQJIADUHHA TEKIIMPHINTra HyHaANTUPWIraH. MasKkyp TEXHUKAa OpKAJIH TabIuM
OJIyBUWJIAPHUHT Omiui (GaoiusTH Typiau WyHamuuuiap (TeCT, aMajud KYHUKMamap,
MyaMMOJI Ba3usTIap MAaIlKd, KAECUU TaxXJWjl, CUMIITOMJIAPHHM aHUKJIAIl) Oyinda
TalIXUC KWIMHAIUA Ba 0aX0JlaHaIH.

MeToaHu amMaJjira OIIMpPUII TAPTHOM:

“AccecMeHT JlapflaH  Mabpy3a  MallFyJoTiapujaa  TajlabaJapHUHT  EKU
KATHAIIYWIAPHUHT MaBXyJ OWIMM JapakaCMHU YPraHWIJa, STHTM MabIyMOTIApHH
0a€H KuuIga, CEMUHAp, aMalvil MalIFyjIoTiapia 3ca MaB3y EKM MabIyMOTJIapHHU
V3MamTUpUI J1apa)kacuHU OaxoJiall, MIYHUHTIEK, Y3-Y3uHM Oaxoaml Makcaauaa
WHIUBUOyal Imaknaa doigananum TaBcus dtunaau. IyHUHTHEK, YKUTYBUYMHUHT
WKOAWM €HAAITYBY XaMJla YKyB MakcajjiapuaaH Keau0 4ukuO, acCCeCMEHTra KyluMua

TOMNIIUPUKIIAPHU KAPUTUIT MyMKHH.
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I11. HABAPUH MAIIFYJIOT MATEPUAJLIIAPH

1-MAB3Y:YU3UKJIUA PA30

PEKA:
1. Yuzukiu ¢azo ymuamu. Apun ¢azo.
2. ApuH KoOpAMHATaNap CUCTEMACH.
3. Adun anMamTHpuUIIIap Ba TEKUCIUKIapU. buansuknu dpopma.

Taanu ubopanap:Husuxiu gazo, yruamu,agpun gaszo, agun Koopounamanap cucmemacu,
auHr armaumupuwinap 6a MeKUCIUKIapu, Oudu3uKIU hopma.
Yuzukiau ¢gazo yruamu. Apun ¢aso.
Kyn xonnapaa mrynmait o6extiaap OuiaH Ul Kypullra TYFpy KeIaauky, OyH/a yJIapHUA
KYIIHII Ba OMpOp COHTra KYMaWTUPHIL aMaJJIapuHU Oakapull J103uM 6Ynub Konanu. bup Heua Mucomn
KEeNTUPAMU3.
I'eomerpusna OyHmaii oO0bekTNIap yd Vidamiu (asojgaru  BEKTOpiap, SbHU
HYHamUIuIM KecManapaup. Arap HyHalIUIUIM UKKY KECMaHU Napajuien Ky4upuil Wynu OunaH ycrma-
yCT TYHIMpHUII MyMKUH O¥ica, yinap aiiHu OuUp BEKTOpHHM aHUKIaWau ned xucobmanaau. IlyHuHTr
yuyH Oy KecMaJapHUHI XaMMacHMHM OMp HyKTagaH Oomnuiad yukapuil Kynaid. By HykTanu Ou3
KoopauHatanap oomm fed ataitMu3. MabilyMKd, BEKTOPJIAPHU KYIIMII aMaJId KyWHUIarudajaup: X Ba
¥ BEKTOpJApHUHT WHFHHIMCH J1e0, TOMOHJApH X Ba ) OynraH mapaielIorpaMMHUHT THOTOHAIH
xucobaana . BeKTOpHU COHra KymalTUPUII aMalld XaM MabJIyM yCyJl OUTaHKUPUTUIIAIH.

1. AnreGpana ous n Ta COHJIaH ubopart x=£1e1 +&9e2 +...+&nen

KYpUHUILJArd cUcTeMaiap (MacajlaH: MaTpULIAHUHT Hyimapu, yu3ukin ¢Gopma kodhuimeHTIapu,

TYIIaMu Ba X.K.) OujaH Wil Kypumira TYFpu kKenanud. byHpail cucreManapHu KYIIMII Ba COHra
KYTIA THPHII aMaIapy oJaT/a Kyiuaarndakupurmwiaan: X=(&1,£2,...,¢n) Ba Y= (m1,72,-7n
) cucreMmamap HurmHIMCH 1e06, X +y = (&1 +m &2 +m2 ,...én +7n ) cucTeMmara
aitunagn.X=(£1,£2,...,&n) cucrema Ownan ACOHHMHT KymaiWtmacu ae0, A X = (A& A& ,...A& )

cuctemara aWtunaad. AHanuzga — QyHKUMSTIApHU — KYIIMII — Ba yJapHU COHTa  KYNMaWTHPHII
amMajutapu TyFpucuma T Tabpud Oepunmanam.  AHUKIMK ~ yuyyH  OyHAZaH  CYHT [a,b]
CerMeHTaabepuiral XaMma y3ayKcenu3 (yHKIUATIApTYTUIAMUHE TEKITHPaMH3.

Kentupunran mucoiapaa KYIIMII Ba COHra KYMaWTUpUIITAH uOOpaT Xyaauw Oup Xuil
amajulap MyTJIaKo Xap XWJ o0beKTIap yctuaa Oaxapuiaay. byHaail MUCOIIaApHUHT XaMMacuHU Oup

HyKTau Ha3ap OWiaH YpraHwil y9yH, O3 YM3UKIH, sbHU aduH $a3o TynryH4aCHHU KUPUTAMU3.

12



1-tabpud. Arap Kyiumaru mapriap Oaxapuica, X,y,Z,... dJIEMEHTIApHUHT V TyIuiamMu
ym3uKM (adun) daszo gernnanu:

a) Xap MKKM X Ba ) dJEMEHTJapra x Ba y JIEMEHTJIap WuruHIucu nAe0 aTajaaurad Z
JIEMEHT MOC KUIMO KYHUIraH; X Ba y 3J€MEHTJIADHUHT HUFUHIMCH x+) OuiaH OenruiaHaiy;

0) Ompop MaWJOHHUHT Xap OWp X dSJIEMEHTH Ba Xap Oup AcoH OWIaH X DIIEMEHT
KymmaiTMacu 1e0 aTanral A x 2JIEMEHT MOC KWIHO KYWHIITaH.

by amamiap kyWugarn TanaOnapHM (aKCHOMajapHM) KAaHOATJIAHTHUPHUILM — Kepak.
1% x+y=yp+x (xommyratuBmuk), 2°.(x+y)+z=x+(y+z)(accommarupnuk), 3°Xap Kammaii X yuyH

myHaai 0 anemMenT MaBxyakH, Xx+0=x 0ynanu. 0 3JIeMEHT HOJIb AJIEMEHT JeHuIau.

0
4 Xap kaHmailx yuyH —X OuiaH OeNTWIaHaJWraH IIyHJAW 3JIEMEHT MaBXYIKH,

x+(-x)=0 Oymanm.
19 1xx=x,
2° a(X) =aA(X).
3% (a+P)x =ax + /3,
4% ox +y) =ax +ax.
buz xymmm Xxamaa coHra KymaWTUpHII aMaJIapUHUA KaHgad TabpudIaHUIIN XaKuaa
ranupMaranuMmu3 0exxu3 smac. bus Oy amamnapuu ¢akaT KopHaa TabpudIiaHral akcuoMasuapra
OylicyHnunuiapuHu Ttanad Kuwiamu3 xojoc. IIlyHMHr ydyHxap KadoH IOKOpMJA Kaill KWJIMHraH
IapTIapHU KAaHOATIAHTHPYBYM amalljap OWJIaH WII Kypap SKaHMU3, OM3 yJIapHU KYIIWII Ba COHTa
KYTIaUTUPHUII aMaluiapu ae0, dIeMeHTIapH ycTuaa Oy amannap Oaxxapuiral TYIIaMHU 3ca YU3UKIU
dba3zo nge6  xucobmamra  xaknumu3.  Oxopuma — kentupwiran  1-3 mwucommap Oy
aKcuomanapradbynucyHau.

SIHa 6up MHCOI KYpUO YMKANINK;

1. Jlapasxacu HaTypaid N COHJAH OIIMaiIUraH Ba OJaTAaruya Kyl Ba OUpOp COHTra
KYNaUTUpUII aMajulapu OakapuilaJuraH xamma Kynxaajiap TYIUIaMu YM3HKIA (a3o XOCHI
KWJIaIH.

EnFus n-gapaxanu Kynxamiap TYIIaMd 4u3uKId (a3o TamKU KWIMaigu, uyHKH N-
JapaXkali UKKH KYIXaJl WHFMHIKCH N IaH MacTPoK OYIN0 YMKHIIKM XaM MyMKHH; Macanas, (t "+t) +
(-t"+t) =2t.

Umsuiim (azo >neMeHTIapuHu Ou3 eexmopnap 1ed araiimus. By cy3HMHr KymuHYa TOp
MabHOAA (1-Muconaru kabu) UIUIATUINNA OW3HU YAIFUTMACIUTH Kepak. by 4nM3uK OmiaH OOFIHK
Oyiran reoMeTpuK TacaBBypyiap Oup KaHuYa HATIKAIApHU ONWAMHIIAIITHPUINTa, 0ab3u XoJulapia
aca Oy HaTWKaJapHH OJJIMHJAH Kypa Owmmmra épaam Oepaiu.

Arap umsuknu ¢a3zo Tabpuduaa KaTHamaérraH A, 4,... COHJIAp XaKUKUM Oyica, y
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xonaa $azo xaxuxuii yusuxiu gazo nenunanu.
bus A, 4,... napan UXTUEPUI F MaiI0H JJMIeMeHTIapu J1e0 YMYMUHPOK
dapa3 stummMu3z MymkuH. By Xonma V dazo F maiioonoaeu uusuxau ¢azo nevimnamu. Kyhinna
0aéH ATUNAIUTaH TyUIyHYa Ba TEOPEMAJapHUHI KYMUWIATH UXTUEPUNA MaNJIOHIArW YH3UKIN
(hazanap yuyH xam 0eBocHUTa TYFpHU Oyiaau.
2. ApuH koopaMHATAJIAP CHCTEMACH.
ByHnan KeiMH BEKTOPIAPHUHI YW3WKIM OOFIMKIMIH Ba YH3UKIM ODPKIWINTH JeTaH
TyLIyHYaJap MyXHM aXxaMusTra sra Oynaau.
2-tabpud. V—unsukau ¢azo OyicuH. Arap kamuaa OUTTacu HOJAAH GapK KWIAIWraH «,
Lyy...,0 connap maBxyn 0ynuo, ox+py+yz+..+=0 (1) tenrmuk ypunmu Oynca, Oy xoima
X,Y,Z,...,V BEKTOpJIap YN3UKIU OOFJIMK BEKTOpJap ACHUIaIN.

Umsukyii OOFJIMK OyJIMaraH BEKTOpJAp YW3WKIM JPKIM BEKTOpiap neimianu. borikaua
Kuinub aitranpga, oX +fy +y7Z + ... +& = 0 teHruk o=f=y=..=6=0 Oyaran xojagaruHa YpuHIU
oynca, x,),z,...,v BEKTOPJIAp YU3UKIN IPKIM BEKTOpJIAp JNCHWIAAH. X,V,Z, ...,V BEKTOpJIAP YH3HKIN
O6ormuk, spHU ynap (1) myHocabar Owman OornaHraH OyicMH Ba yHAaru KoddduuueHTIapaaH
KaMuja OUTTacH, MacaiaH, o HoyjaH dapkiu aed dapa3 Kwiaiuk. by xonna ox =—fy —yZ — ... -

[
O0ynanu. bynu sHau o ra 6ynub Ba 1e6 dapas Kumo, —‘é:i, o —]'/=,u,...,—_=g a (o TEHIIUKHU

XOCWJI KWiaMu3. X=Ay+uz+..+¢v Arap x Bektop Y,Z,...V BEKTOpiap OpKaiu (2) KYpuUHHUIITArud
TEHITMK OwnaH udoma s3Tuica, y Xonna OU3 X BEKTOp VY,Z,...V BEKTOPJIAPHUHT UYU3HUKIN
KoMOuHanuscu 1e6 araitMus.

Hlynnait kunub, arap X,Y,Z,...,V BEKTOpJIap YM3HUKIU OOFNIMK OYiica, y Xoj/a yiap/iaH KaMuaa
OWTTacH KOJNTAHJIAPUHUHT YM3UKIM KOMOMHanusicunaH ubopar Oynaau. TeckapuCUHU, SBHU
OUTTacH KOJITAaHJIADMHUHT YM3UKJIM KOMOMHAIMSICHIaH HO0OpaT OYIraHBEKTOpJIap YU3UKIN OOFIMK
BEKTOpJap OYIUIIMHUHT XaM TYFPIIIMTHHU KYpCaTUII MyMKHH.

OHau (Ha3oHUHT Ynyamiap COHU (YI4aMIUry) TyIIyHYaCHUHU KUPUTHINTA YTaMu3.

TY¥pu un3uKgaru BEKTOpJIap TYIJIAMHUIA Xap KaHJal HMKKUTa BEKTOP MPONOPIIMOHAN, SIHHU
YU3UKIU OOFIUKAND. TeKHCcIuKIa UKKUTA YU3UKIN SPKJIM BEKTOPHU TOMHII MYMKHH, aMMO YHJIaru
Xap KaHJai yuTa BEKTOp YU3HUKIU OOFIMKAUD.

Arap V — yu ynmuamnu ¢azonaru BekTopiap TYIuiamu Oyica, y xonna V jga yuta YM3MKIN
SPKJIM BEKTOPHU TOMHUII MYMKHH, aMMO OyHJaru Xap KaHaail TYpTTa BEKTOpP YM3HMKIN OOFIIUK
oymaay.

bu3z kypamusku, TYFpu YHM3MK, TEKHCIMK Ba y4 Yyauamuu ¢a3oJard UYU3MKIN SPKIU
BEKTOPJIAPHUHT MAaKCUMaJl COHH T€OMETPHUSIary TYFPU YU3UK, TEKUCIHK XamJa (Ha3oHUHT YiIuamu

conura Tyrpu kenamau. [IIyHUHT yayH Kylinaaru yMmyMuit TabpudHr KaOysn KMIIUITAMU3 TaOUHUi.
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2-MAB3Y: EBK/INJ ®A30CH.

PEJKA:
1. EBximp da3zocuaa 4u3uK Ba CUPTIAP.
2. Cupt nuddepeHiman reOMeTpUsICH.
3. Cupt nuku reomerpusicd. CHPT TaIIKK TEOMETPHUSICH.

Tasnu n6opanap: Epxina dpazocu,OpToronan Ba OpTOHOPMaJ CUCTEMAIIAP.
E-xakukuii connap ycruaa BekTop ¢da3zo 0ynud, yHaa KaHIaiaup KOHYH KU Kouaa Oyiinda V
2 BEeKTOPHUHT CKaJsip KynaWTupuil ae0 atanyBuu (X,)) COH aHUKJIaHTaH 0ynuo, Oy 4 Ta
1. VX, Yy € E yayn (X,y)=(y,X)
2.VX,y,zeE yuyn (x+y,2)=(x,2)+(y,2)
3.VxeE, VAeR, (AX,y)=A(X,Y)
4. Vx£0 (Xx-X)>0 (x,X)=0 <x=0
HIapTJIapHU KaHOATIaHTHUpCA, y XoJiaa OyHaail BekTop gazonu EBkinn ¢azocu nernnany.
Macaman: E =R%;  X=(X;,X2,%3), ¥ =(¥1,¥2,Y3)
(X, y)=(Xg Y1 + X2 - Y2 + X3 Y3) 1)
D xy)=(x)
2) (X+Y,2)=(Xg + Y1) - 23 + (Xo +Y2) - 2o + (X3 + Y3) - Z3 =
= (X121 + XpZp + X3Z3) + (Y121 + Y225 + Y3Z3) = (X, 2) + (Y, 2)
@
3) (A%, y) = Xy Y1 + XYy + AX3Y3 = AXy Y1 + Xo Vo + X3Y3) =A(X, Y)
4) (%, X)=xZ + x5 + x5 >0

Teopema: Epnua dazocuna Kyiingaru Komm-byHsIKoBCKH TEHICU3IUTH YPUHIIH.

(% ¥)? < (% X)(Y, ) )
Ucbor. VAR, VX-yeE, UIX—-y,AX—Yy)>0
(AxX-y, AX)+( Ax-y,-y)>0
(A%, AX)+(-y, AX)+( AXa-y)+(-y1-y)20
22(x,X)- (Y, X)- Axy)+(y1y)>0
22(%,X)-2A(X,Y)*+(y.y)>0
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A - HucOaraH kBangpatuk yuxayn (X,X)=>0 0ynranu y4ayH

b2—ac<0 a=(x,X) b=—=(xy), c=(V,Y)
(% )2 < (% X)(Y, Y)

n
(X, Y) =X Yq + oo+ XY = D Xg Vi
k=1

n 2 n 2 n 2
(ZXkij <D X 2 Vi
k=1 k=1

k=1

| (Y EV(xX) (YY) ©
Taspud +/(X, X) ckansp kynaiiTManan YHKKaH X HE || X ||= V(X X)),

| X|| =X snemenTHUET HOpMacH.

1 x[>0

2 U= AN X Ax = (%, %) =422 (%, %) = 21+ %) S Al x|

3 x+yl<l %I+ yll
| X+ Y P=(X+ Y, X+ Y)=(X+ Y, )+ (X+Y,y) =
=(XX)+ (Y, )+ (Y, )+ (Y, Y) =)+ 2(X, y) + (Y, y) =
xIZ 20 -1y I+ y 2= xh+1y 2
Ix+ylP<dxi+1yD?

| x||= \/X12 +....+ Xr% X - JJIEeMEHT (BEKTOPH)

Tabpud. Hopma anuxiianran £ ¢a3onun Hopmaiamrad ga3o aeiunany.

(E,|-ID - sopmanamras.

Tabpud. (x,y)=0 6ynca, oproronan aeitnnany, sbHU XLy

| ],
(X, ) [< /(X X) J(y,y):snxu'”y”s |

(X, Y)
x|yl

Tabpud. COS@ =

T T
Teopema: Arap (x,y)=0 6¥ca, @ = E OVitazau Ba akCHHYA E oyca (x,y)=0.

Tavpud. Yudy e1,€, ...,en BEKTOpIAp CUCTEMACH Oepuiral . Arap (ei,e))=0 1= Gynca

OepwiiraH CUCTEMaHH apTOTOHAJ BEKTOPJIap CUCTEMacH JeHniau.
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Tavpud. €1,€2...,en BEKTOpJap CHCTEMAcCH OPTOTOHAN CHUCTEMAaHH TAalIKWI 3Tajau,arap
y3yHimKkiapu 1 ra TeHr 0yica, opToroHan oyica
0, i1#]
(ei.ej) =1, . .J
1 1=
Teopema: €1,...,6n ypra HOpMal CHCTeMa YM3MKIM Oofnaumaran A€ +..+ A,€, =0,
Yq=4=.=14,=0
A (8. e) + Az (8. 8) +...+ Ay (8, €) =0
A (e )=0 A4, =0 k=10
Teopema: E" ¢asoma €1,....en ypra HOpMman OasvcHH TamKuia 3Tca =>(X,Y)=X1y1+t...+XnYn

Oynanu XaKuKaTaaH Xam

X:Xlel +...+Xnen y:ylel +...+ynen

(x,y)= ixiei, iyjej =iix Yj(Cig;)
i=1 =1

i=1 j=1

n
=D X Yi =X Yq ot X Vi
i=1

Arap E na ypra HopMai 6asuc 6yica, €1, ...,en  (X,ex)=Xk.

Teopema. Arap E" na fi, ...,faV 6asuc 6yica

(X,y)= ny (fi, ) =<(f;, f;)=a; >= Za”x Y
i,j=1 i,j=1

Oynmaau.

Aitraitmuk E EBxinp dazo 6ymu0, fi,...,fa (1) yraaru V 6asuc 6yicuH. OU3HUHT MakcaauMus £
na aHukianra (1) Hu oproroHan 06asuc CYHrpa 53ca OpTOHOpMan Oas3ucra alIaHTUPUII
MYMKHMHJIUTUHHA KYpUO unKamu3. Yoy kapa€HHU anreOpa Ba COHJIAp Ha3apusACHAa OPTOTOHAJLIAII
XKapa€Hu JEeUNIIAJIN.

VY kyitmparuya
fy

\/(fl’ f2)

q, =f, =Af;  (Qr.e; =0)

n:J., fl fl io el:

fy

1)

n:2 fl f2, el:
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_(hf)

&, =— 2 (f,4f,,e,)=0 A= e
11

V(:0,)
(f,e))+(fe)=0
dapaskuaaiauk. by, ...,bn 1) b1,.....,bm, Cm+1,...,cn (2)

(bry1.05) = 0(4) (i=1m)
(Crag + A4y +..+ A0 b)) =0 (i=1,m)

(Crmaa, 0y) + A (5, b)) + ...+ 4 (b, b)) + ... + A, (B, b; ) =0
(Crnsa:05) + 4 (b, b)) =0 by =0 (b;,b;)#0

_ (Cm+1bi)
B ) ®

(5) 6axkapuica, = (4) TeHrIuK YpuHIU Oynaau Ba HaTwxkaaa b1,0o, ..., Hm,0m+1
m+1=n G¥yca opToroHamai >xapaéHu Tyrauu.
Arapna m+1<n G¥iica, MyJi0Xa3aHu TaKpOpJIaliMu3.
brniz =Cm_z + 410y + .o+ Apiabia (6)

Kabu axpatid, (bms2, b)=0 (8) j=1,m.

(Cmi2.bj)
=0 )
(bj,b;)
Mlynmait kKuauo, by, ...,bm, ...,bm+1, bm+2 (7) oproronan reopemanu Kypamms. m+2=n.
Iynmait kuaub E dapas opToroHai )kapaéH kerma-keT Kyiuiab by, ...,bn (8) oproronan 6asucra

sra Oynamus.

by b,
e, =—.e. = (9)
T T
b b (b,b) {0 N )
€.&)=|————|=———= .~ (b.b)=(b)
[Ib.l Ib,IJ b |-lb] (1 i=]

1-teopema. En ymuoBmu dazo O6ymu0O, (8) oproroHanm YM3WKIM OOFIaHMAaraH BEKTOpJIAp
CUCTEMACH YU3UKIIN SPKIA

X=XE€ +...+XE€,

Ae +..+4e =0 A =0 i=1n
e (l<k<n) (e; Ae +4e,+..+1¢e)=(e.0)=0

18



ﬂl(el’ek)+ﬂ’2(e2’ek)+"'+ﬂ’k(ek’ek)+"'+ﬂ’n(ek’en):0
Ae.e)=0 (e.,e)=1 4 =0 k=1n

2-teopema: E ynuosnu Esking dasocu (€,,...,€,) oproronan 6asuc 6yiacun. =X = (X€,)

(x,e)=(xe +..+xe,e)=x(ee)+..+x(e,e)+..+

+X. (e,.6,)=x1(e.8)=X -1=X

Tavpud. E paso R, c E, R, cE 6yneun R, ={y:VxeR; (y,x)=0}
Teopema: R2,E anukianran ckaisp Kynaiitmara HucOatan KucMm ¢aso 0ymaau.

vy,Y,eR, Yy, —-VY,eR
vxeR  (¥,X)=0  (,,%)=0
(Vs = ¥.3%) = (¥, ) = (¥,;x) =0-0=0
Y~ Y, €R,
2) VAeR, VyeR, (xy,x)=4 (y,X)=4, 0=0 AyeR,
Tawvpud. R2-E vHunr xucm dazocunn R1 kueMm ¢azora oproronan KucM $hazo neiuaim.
E=R(H+) R, dim E=n dimR =k dim R,=n-k
e..e, (1) = 6ynpmaru6asucuu (Q,...,q, ) (2) Ounan Genruaiinux.

OpTtoronamiani >xapaéuura kypa (2) ounan (1) Hu opToronan 0a3ucra KEJITUPUIIT MyMKHH.

X=X€ +..+ X6 +..+Xe —

X'(E)X"
X'=Xe +..+Xe =R
X"=(kx+1)-x_.e +..+Xe =R

k+1~n 2

Macamnan:
1 x x%(1)
A1+ 4, -x+ A, - x* =0=0+0x + 0x*
21:0’ /12:0’ ﬂS:O q1:l q2:q1+ﬂ‘1x (qqu):O
q,=1+(-2)x=1-2x q,=x*+ 40, + 4,0,

Q@+ Ax1)= j(1+ Ax)dx =0

x+ 2.5 =0 142420 A4=-2
2 2

q, =1+ (-2)x=1-2x

q3:X2+ﬂ‘1q1+2’2q2 (qs'ql):(xz+ﬂ“1+ﬂ'2(1_2x)'1):0
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X+ A4 +2,(1-2x)-1-2x)=0
(D) + (4,0 + 4, (1-2x1) =0

&(1—2x)|1
2 2 o0

szdx + .l[dx + 2,2.1[(1— 2x)dx :§1+ /IIX(Il)—

1

Bynnan A, =—— Ttonamus:
(x2,1—2x)+(—%; 1—2x)+/12(1—2x,2x) =0

[xa- 2x)dx—%j(1— 2x)dx + 4, [ (1- 2x)dx =0

3

Xh Xl 2 A Q=295

3o 40 3 0 320 2 3 0

1 A 1 1 1 1

—=+2=0 4L == Q=X -=4+=(1-2X)=x* —X+=
3 22 % 3 2( ) 6

1,1-2x%; X* — X+ 5 OPTOTOHAN BEKTOPJIAP CUCTEMACH

2

1_ 9% X=X+

2 ! es -
‘/(1_ 2X)(L=2x) \/(xz - x+1)(x2 — x+1j
6 6

1 , 1 (1-2x)°t 1
1-2x1-2X)=|1-2x)’dx=—= ——2 |==
( ) l( ) 2 3 cl) 3
1-2x

e, = =/3(1-2x)

1
e, =180 (XZ - X+ gj €.,€,,€, — oproronan Gazuc.

3-mas3y: ICEBJOEBKJIN/] ®A30.
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PEKA:

1. Cdepuxk da3o.
2. Puman reomerpuscu.

Taanu ubopanap: Ilcesooesrknuod gaszo, Ilcesdoesxnuo ¢pazooa macogpa

Masbnaymku, EBximmn dazocuma xoopauHaTanmap OomujaaH UXTHEpHH M HyKTarada OyiaraH
Macoda

OM?=x?+y?+7° (1)
dopMyna 6unaH aHUKIaHAp K. DHAH 11y GOpMyJIaHK y3rapTupuo, Macopann OM?=x>+y>—z>
Oyiinya TONUIIHU KYpHO YUKAIIIHK.

OM macoda x*+y?>7z? 6ynranna Xakukyii MycOar coH, x>+y?<z? 6ynraHia 3ca MaBXyM COHHH
aHuKIaian. x>+y?=z? 6ynranaa sca macoda Ora Tenr 6ymanu (M HykTta 0 GUIaH ycTMa-ycT TyHIMaca
Xam).

By ¢opmynanu koopauHaTanap KypUHUIILIA KyWuaarnia ¢3uil MyMKHH:

MiMZ=(xz—x1)*H(y2-y1)*~(z2-21)*
OM; Ba OM; kecmaiiap opacujara Oyp4akHu sca
X1 Xo + Va¥o =447
W +yE =2 X +ys -2

V3ynnuk Ba Oypuakiap mry ¢opMmyianap acocuaa aHUKIaHTaH (a3onap Hce600esKIud

CoSQ=

dazonap ned arananu. by ¢gazona EBkiana pazocMHUHT KYNIrMHA aKCHOMa Ba XOCcCalapy CaKJIaHUIIN

O6unan Oup KaTopna aiipum MyHocabaTiIap KECKMH (apK KUIaIu.

[ceBmoerkmmy azona MacoaHn IOKOPHIATHYA AHWKJIAHWIINAAH KYPUHAAWKH, YHIA Y9 XWI TYFPU YH3HKIAP
OynuI MyMKHH: 6apda KecMalapu MycOaT XaKUKUH y3YHJIMKKA 3ra TYFPH YM3HKJIap; MaBXyM Y3yHJIMKIArH KecMaiapra
sra OYiraH TYFpW YM3WKIap Ba Oapya kecmanapu 0 y3yHJIHMKKa 3ra OYiraH TYFpH dmM3uKiIap. by TYFpu 4m3uKiIapHU

(hazoBMif YXIIIar, BaKTJIX YXIIAII Ba H30TPOT TYFPH YU3HKIIAp A0 FOPUTHIIAIH.

[TceBmoeBknua ¢azomgaru Oy THMAArKA TYFPU YM3UKJIAPHU YM3MAJard KYPUHUIIA KyWuaarndya

Oynamu:
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IOxopunarn popmynagar OM=0 mapTHH KaHOATIAHTHpagWraH Gapya M HykTamap x>+y’—
7=0 TenrnamMa GMITAH AHWKJIAHANTAH TEKUCITHKIA ETaI.
By aca yuu 0 HyKTaja >koiinamnrad KOHyc CUpTHU Udoaaaiau.

Kypunub typnbanku, XakMKuil y3yHIUKIaru TYFpU YM3UKIap KOHYC/IaH TallKapuia, MaBXymiapu

nuna Ba 0 ra TeHIJapy 3ca KOHyC CUpTaa €Taau.

4-MAB3Y: 'HIIEPBOJIUK ®A30
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PEJKA:
1. Spum EBxmmmn dazomap.
2. Slpum runepbonuk Qazonap.

Tasanu ubopanap: >nmuntuk dazo, runepoonuk $aszo

n ymdoBnu dmmmnTuK ($azo ae0, Rn+1 dasoHMHr chepacumarn auameTpuan Kapama-Kapiid

OynraH HyKTanap TYIiaMura antuiaaan (M30MEeTPUK Ky dT).

by dbazonu Sp Ounan Genrunanagy.

Sh (azonu HoeBKM Puman ¢azo ned xam aTanaau.

Rn+1 dazo chepanapura ypunmamap Rn ¢(asoHm Tamkun STraHaurugaH, 4eKCH3 KHYHK
opiuKiIapaa Sy reomerpusicu Ry ¢pa3zo reomerpusicura sk Oy aan.

Su Gpa3oHUHT M YITYOBIHM TEKUCIUATH Sm (Pa30HU TAIITKUIT ITAJIH.

OnnmunTuk (azona macoda Macanacu KaHaand ypHaTuiran?

Arap S, ¢azonuHr X HyKTacMHU H(OAAJIOBYM BEKTOpJIAapAaH OUpPH X , UKKUHUUCH XaM X

6¥y1ca, y posa Oy BeKTopiap X2 = P MyHoca0aT 6unaH OobJIaHTaH OyIaaH.

X Ownan aHukiaHraH Sy pazoHuHr X HyKTacuHu X( X ) Ounan OofiIaHaau.

bynna, S—Snortonpazomarm X(x ) Ba V() Hykramap opacumaru macoda, p 3ca ITPHIUK
panuycuiup.

Sn da3zo koopmuHaTanapu cupatuaa R+ Ga30HMHT X BEKTOPMHHMHT X° KOOPAMHATAIAPHHHU
Kapail MyMKHH.

Ouau runepOoauK (Ga30HUHT BEKTOP aKCUMOMACH acoCua KypUIHILIUHN KYpUO YUKaNHINK

'mnepbomuk  ¢azonn Ttabpudnam yuyH Enapun ¢azonunr |+IV rpynma

aKCHOMAaJIapHIaH TalKapy Kyinaara V rpymna akcuoManapy OakapuiIiIIy Kepak:

V.1°%. Xap uxkuta @ Ba b BeKTOpIAapHUHT cKanap KymaiTvacu ne6 atanysun K=z Eb con
MOC KyHuiras OYJIcuH.

V.2°%. Ckansip kymaiitmMa KoMMyTaTHB, i0HU @ E b=bEa

V.3%, Cxansip KymaiT™Ma BEKTOpIApHH KyIIUIITa HUCOATaH JUCTPUOYTUB SHHU & E(E tc)=a
Eb+aEc

V.4%, Xaxukuii KyTaidTyBUMHH CKansAp KymaiTMa Tamkapucura dukapurm mymxus: (K @ )E b =k
aEb

V.50 lllynpaait @ i KYpMHUIIIATY | Ta BEKTOPIAp MABKYIKH, ylap yayH

aiEa>0 (a<l)
GoE@n<0  (u>l), ZiED j i

bynnaii maptiap acocuaa Kypwiras | uaaekciu nceBaoeBkina hazonu Ry kypuHuiga OenruianmMus.
1. busra mabsnymkn F(x,y)=0 TeHriama TeKuCIUKIa OUPOp TYFPU YM3UKHHU aHUKJIANIH, SHHU
OXYVY Texkucnukaard KOOpAWHATalapud X Ba y Oynran Oapua HyKTajgap TymiamMu Oy TeHIJIaMaHH
Kanoarmantupaau. Ilynunraexk, gasoga xam F(X,y,z)=0 (1)
Tenrnama OXVYZ na Oupop CUpPTHH, SOHU KOOpIWHATAJApH X,y,z Oynaran Ba (1) TeHrIamaHu

KAaHOATJIAaHTUPAIUTaH HyKTajap TYIJaMUHM aHUKJIaiau. (1) TeHrinama CUpPTHUHI TEHIJIaMacH, X,Y,Z

JIap 5ca YHUHT y3rapyB4M KOOpAUHATAIAPU JCHUIANIHN.
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WxkuHYM TapTUOIU CUPTHUHT YMYMUI TEHTJIaMacu KyWnard KypruHUALIA E3UITaIH:
a1+x2+a22y2+a3322+2a2xy+2a13xz+2a23yz +2a14X+2a24y+2a342+a44=0

Oy TeHrimamMajaru ai,d22,dss,daz,d13,a23 KodOPUIMEHTIApHUHT KamMuaa OWTTacu HoJIaH (apkim
OyuiM Kepak. ARpUM XoJutapja CUpPT TEHIJIaMacu OMJIaH sMac, Oaliku y €Ki Oy xoccara ara OyJiraH
HYKTQJIAPHUHT TCOMETPHK VYpHU OWIaH OCpWIUIIM MyMKHH. Oy XOJIJa CHPTHHHI T€OMETPHUK
xoccanapuiad GporgaiaHu0 YHUHT TEHIJIaMacH TY3HJIAIH.

13°. Cdepanunr OXYZ T1yrpu Oypuakaum JleKapT KoopAMHATAanap CHCTEMAacHIaru

TCHITIAMAaCUHU Ty3aMU3.

Mapxkasu 0'(a,b,C) Hykraga Ba paamycu R Oyaran chepa Oepuiran 6yiacun. Arap u(X,y,z)
HyKTa cepaHuHr uxTuépuii Hykracu Oyica, y xonma 0'(a,b,c) Ba u(X,y,z) HyKTajgap opacuaaru
macodanu Toumi popmyacuaan Goiganancak, chepa TeHIIaMacH Kyinaarnda oymamu:

(x-a)*+(y-b)*+(z—)*=R? 1)
(13)—mapkasu 0'(a,b,c) 6ynran Hykrama €ryBum Ba paauycu R ra TeHr Oyiarad chepa TeHriamacu
nevimnaan. Arap (13) na a=b=c=0 6¥nca, Mmapkasu koopauHaTansap Oommaa ETyBun Ba paauycu R ra
TeHT OynraH cepa TeHrIIaMacura sra 0yIamms:
X2+y?+7%=R? (2)
(13) Hu Kyiugary KypuHHUIAA E3UI MyMKHH:
X2+y*+72-2ax-2by-2cz+a*+h*+c*-R*=0  (3)

CoepareHrnaMacHUKKUHYUTAP THONIMCUPTOY TMIIMHUKYpcaTaiiiik. ByHMHT ydyH CHPTHHHT (2) TeHrJamacujaa
ax=ai1z=az3=0 Ba a1=az»=as3 1ed oynmHCca, (2) TeHrIaMa cepaHuHT TeHIIaMacH 3KaHUHM TeKIupaMu3. byHuHT yuyH a120
nie6 (4) HUHT XamMMa XaJIapUHY a1 Ta O0YIaMu3 Ba Kyiuaaru OenruianiiapHd KUPUTaMu3:

2ay, 2a,, 2a3

a
,B= ,C = ,D=—"%
ay ay; ap aa,

A=

Harmxana
X2+y?+2,+Ax+By+Cz+D=0

KYpPUHUIIAATH TeHIIaMara sra 6ynamun3. OXHpry TeHrJIaMaH| yni0y KyprHHUIIAa €310 oJlaMu3

2 2 2
PO I y+§ N —_— :l(A2+BZ+C2—4D)
2 2 2 4
2 2 2 2
o e y+§ T o I N e Sy (5)
2 2 2 2

(5) Tenrnamanan kypunaauku, A+B>+C2-4D>0 6yaranja (4) Tenrnama MaoHora sra 6ynamu. Jemaxk, 42+B>+C2-4D>0

(_é_é_gj
27 27 2

R:%\/Az +B>+C? 4D

Oynca, (5) TeHrIama MapKkasu

HYKTaJ/ia Ba painyCH

6ynran cpepann uponanaiinu. Arap A>+B*+C2-4D=0 6¥uca, (5) Tenrnama
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2 2 2
A B C
xX+—| +|y+—| +|z+—=]| =0
2 2
A B C
KypuHUIaa 6ynmmo, y gakar ourra | — 5 s 5 ,— — | HyKTaHU UdomamanIn.

2% Bupop IT Texucnukna éTyBun L uM3MKHUHT Xap OMp HyKTacujaH YTyBuum Ba Oepwira | TYFpu umMsMKka
napajuiesl OynraH Oapya TYFpH YHM3HMKJIAapAaH TallKWJI TONraH CUPT WUAUHOpUK cupm pnevunanu. OyHna L dusux
LAIHHAPUK CHUPTHUHT HYHANTHPYBUNCH, | TYFpH YM3nKKa mapauie] Ba L YM3UKHU KeCYyBYH YM3HKJIAD YHHHI SCOBYHCH
nermnany (1—au3ma).

V§manmupyBsummapy KoopIMHATA TEKHCITMKIAPHIaH GHpH/a

€TyBYHM SICOBUMIIAPH 3Ca 1Ty TEKUCIINKKA TIEPICHIUKYIAp 0o,

/,\ KOOpJMHATANAP YKHUTa Tapajnien OYIran MATHHAPUK CHPTIapHA
~— // KYpailiuk.
OX rekucnukaa Tenriaamacu F(X,y)=0 (6)

Oynran L unsuk Ba sicoBumiapu OZ yKKa napauien 0yiaran

L MWINHAPHUK CUPTHU sicaiiMu3 (2—uu3ma). (6) tearnama OXYZ

// KOOpAUHATAJIAp CUCTEMacula HUJINHAPHUK CUPT SKAHWUHU

KypcaTaijiuk.

M(X,y,z) —~DWIAHAPUK CUPTHUHT UXTUEPUIT TallMHIIaHTaH
A HyKTacH OyIcHH. M HyKTa OpKaJlu YTYBYH SCOBUMHUHT L
HYHaNTUpyBUMCH OWJIaH KeCUITaH HyKTacuHU N OniaH
N » 6enrnmaiiMu3. N Hykrta M HyKTaHHHT OXY TeKHCIUTHAATH
N L+ npoexmusacuanp. llyaunr yuyn M Ba N HyKkTanmap 6urra x
abmucca Ba 6utrta y opauHaTara ara. N HykTa L un3ukaa érranu
YUyH y 3TPH YM3UKHHHT (6) TeHITITaMacHHU KaHOATIaHTUPAIH.

v

Jemak, Oy Tenrnmamann M(X,y,z) HyKTaHHHT KOOpAWHATAIapH XaM KaHoatnantupagn. OXYZ ¢azona L iiyHantupysun
KyHWHaru MKKUTa TeHrJIaMa CHCTeMacH OMiIaH aHUKJIaHAJIH:

F(ny)zo
Z=0
Xyanuy myHra yxiari

F(x,z)=0 (F(y,z)=0

y=0 x=0

TEHTJIaMajap MWIMHIPUK CUPTIApHUHT L HyHanTupyBun dms3miymapuHu moc paBumiiga OXZ Ba OYZ TeKuCIHUKIaru
XOJATHHH aHUKJIAIIHA KYPCAaTHII MyMKHH.

Xycycuil XoiapAa LWIMHAPUK CHPTIAPHUHT HYHANTHPYBYWJIAPW DIUIMIIC, TunepOoiya, mapadoiia, WKKATA
KECHLIYBYH TYFPH YHM3UK, MKKUTA y3apo mapajuien (YCTMa-yCcT TyIIMaraH) TYFpH YM3UKJIapJaH noopar OYIUIIN MyMKHH.
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bynnait cupTiapHM MOC PaBUINAA 3IUIMNTHK LWIMHADP, TapaOOoIuK NUIMHAP, THIEPOOTUK HIINHIP, UKKUTA KECUITYBYH
TEKHUCIIHMK, UKKHUTA Mapajie] TeKUCIUK Ae0 I0pUTHIIaIM Ba YIApHUHT TeHIVIaMaJIapy KyWuaaru KypuHUIa Oyiaam:

2 2
X Y
DIUHANTHK TAIHHD: — + — =1 (3-um3ma)
a” b
2 2
X )
lumepGonvK THIHHAD: S T LT | (4-um3ma)
a® b
[MTapabGonuk nunuHAp: y?=-2px (5-un3ma)
2 2
X Y
VKKn KecuIllyBYH TEKHCIIUK: — T 0 (6-un3ma)
a” b
Wkku mapanien TeKUCIHK: x>-a%=0 (az0) (7-uuzma)

-l

e
J

/\

/\

v

v
v

VAN

ZANIAN

e
2

v

<

N
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19 Bupop Q Texucnukna L MKKMHYM TApTHOIM YM3KK Ba OF TEKUCIMKKA TETUILTA 6YaMaran Mo HyKTa GepuiraH
OyncuH.
Tavpug. azonaru Mo HykTagan ytio, L H1 kecnd YTyBuM Oapya TYFpH YM3UKIAP TYIIAMHA UKKUHYH TapTHOIH
KOHyC cHPT (€ku KOHyc) nerimnaan. Mo HyKTa KOHyC yud, L 9M3MK KOHyc HyHanTHPyBUYHCH, KOHYCHH XOCHJI KIJIyBUH
YM3HKJIAP 3Ca YHHUHT SICOBUMIAPH ACHUIa M.
Konyc sicoBumiapu 0yaran TYFpu YM3UKIAp MapKa3d KOHYC UUKa OYaraH TYFpH YH3UKIAp OOFIaMHIra TeTHIILTA
Oynaau. KOHYC TCHIIAMACHHU KeNTHPUO umKapaimuk. Q Tekuciauk Ba yHaaru L gmsuk OXY Tekucnukaa Errad OycHH.
Mo(Xo,Y0,20) HykTa 3ca OXY TekucIuKIaru éTMaral UXTUEpUil HyKTa OYIICHH. KOHYCHHHT UXTHEPUH M(X,y,z) HyKTaCHHH

onaiuk, y xoiaga MoM TYFpu YW3WK KOHYCHHUHT sicoBuncu OYynu0, L um3uk Owiman M(X1,Y1,Z1) HYKTaaa KECHIIAITH.

Mo,M1,M HyKTanap 6up TY¥pu yM3uKIa ETTaHU YIyH M OM 1= AM OM TEHIJINK YPUHIIH.

By Tenrnuknan

X1—Xo=ﬂ(X—Xo) = X1=Xo+/1(xo—xo)

Y130=A(y-y0) = y1=yo+A(yo-)o)

21-20=A(2-20) = 21=20+A(Z0—20)
OXHpru TEHIJIUKAAH A HA TOMHO, OJTUHTH UKKH TEHTJIUKKA KYSIMU3:

X=Xt T Zg,y1i=yor 2 (7)
M1€L = F(xl,yl):O
Eéxu
F(—Zp,yot —Z)=0 (8)

(8) udona xonyc TeHraamacu neitrnaay. IKKUHYY TeHTIaMa KOHYCHHHT JleKkapT KOOpIMHATANap CHCTEMAaCHIaru 3HT

coaga TCHriiaMmacu

2 yz ;2
—t 575 =0
a b c
X2 yz ;2
-f;————+—3<:0 9)
a b c
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KYpHUHUIIAA OYmany.

2°. Q rexucaukna 6upop L uusuk Ba | TYrpu umsuk Gepunran 6¥iacuH.
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I1l.Amanuii MalFyJioT Matepuaiiapu

1-AMAJIU MAIIFYJIOT MAB3Y:UN3UKJIA ®A30

1-taspud. Arap Kyiiugaru maptiap O6axapwuica, X,y,z,... JIEMEHTIapHUHT V
TYTUIaMu 93Uk (aguH) ¢azo aeiniamu:

a) Xap MKKA X Ba ) dJE€MEHTJIapra X Ba ) dJJEMEHTJIap HUFUHIUCH 110
aTajaJiura Z 3JIeMEeHT MOC KWIHO KYWUIITaH; X Ba ) 3JIEMEHTIAPHUHT WHFUHAUCH X+Y
Onita" OenTruiIaHaIu,

0) Oupop MaillIOHHUHT Xap OWUp X DJIEMEHTH Ba xap Oup AcoH OwiaH x
ANIEMEHT KynailTMacu 1e0 aTtairal A x 3J1eMeHT MOC KWIHO KYHUJITaH.

By amammap kyiuparu TtanabinapHu (akcuomaidapHH) KaHOATJIAHTUPHUIIU

Kepax.
10 x+y=p+x (KOMMYTaTHBIIUK),
2°.(x+y)+z=x+(y+z)(accouMaTuBIUK),
3% Xap xampmaii X yuyn myHmaili 0 smemeHT MaBxyaku, x+0=x Gymamu. 0
AJIEMEHT HOJIb DJIEMEHT JIeHnIaIu.
0
4 Xap kanmaiix YUYyH —X Ounan OenruilaHaural  mIyHjau

AIEMEHT MaBXykH, X+(-X)=0 Oynaau.

19 .1xx=X,

20 o) =aA(X).
3% (a+P)x =ax +pX,

4% (X +y) =aX +ax.

29



bu3z xymmim xamna coHra KymaWTHpUII aMallJIapUHU KaHIaid TabpudIaHUIIN
XaKyja ramdpMmMaranummus Oexu3 smac. buz Oy amamnapau (akaT oKopuia
TabpuIaHran akcuoMasnapra OyHCyHHMIIUTapuHHU Tanad Kuiamu3 xojoc. LlyHunr
yUyHXap Ka4OH IOKOpHJIa KAl KWJIMHTaH IIApTIapHU KAHOATIAHTHUPYBYM amalijiap
OWIaH Ui Kypap sKaHMH3, OU3 yJIapHU KYIIUII Ba COHTa KYMaWTUPUII amalljiapu J1eo,
aJIeMEHTIapu ycTuaa Oy amaiap OakapuiiraH TYIJIaMHH 3ca YM3UKIU (a3o 1ed
xucobnamra  xakiumu3.  FOxopupma — kentupwiran  1-3 mwucomap Oy
akcruoMajapradyiicyHaay.

SHa Oup MHuCOa KYpUO YMKANIIHK;

1.lapaskacu HaTypas N COHIAH ONIMAWAWraH Ba ojaTAardya Kyl Ba OUpop

COHTa KyNmaWTUpHUIl amajulapu OakapuiaaguraH XamMMma Kymxajjiap TYIUIaMu
YU3UKIU (pa30 XOCHIT KUJIa/Iu.

Enrus n-papaxanu kymxaagap TYIIaMd 4usuKid (azo TamlKua KUIMaiaw,
YyHKH N-Aapakald WKKU KyIXaJ WUFUHIUCH N JaH MacTpoK OYInM0 YMKHUIINA Xam
MyMKHH;MacallaH,

(t"+t) + (—t"+t) = 2t .

Yusukiiu pa3o ajieMEeHTIapuHUu Ou3 gexkmopiaap ne6 ataiimus. by cy3HUHT
KyIMH4Ya TOp MabHoAa (l-Muconmarm KaOW) MIUIATAIIM OW3HM YaJIFUTMACIUTU
kepak. by um3uk OunaH OOFiMK OYJIraH TE€OMETPUK TacaBBypJiap OMp KaHYa
HaTWXaJTapHU OMJAMHIAIITUPUINTA, 0ab3U XOJUIapaa 3ca Oy HaTHWXKaJTapHU OJIIUHIAH
Kypa ounuira épaam oepaau.

Arap gy3ukyn - Gazo  Tabpuduaa  KaTHaAmaéTraH A, ,...COHITAp
XaKUKU Oyica, y xonma $ha3o xaxukuil yusuxiu ¢gazo nevvnaau. busA,u,... mapuu
uxtuéput F MaiJ1I0H 3JIEMEHTIApHU ned yMyMUMpOK ¢apa3 STUIIUMU3
myMmkuH. By xonnma V dazo F maiidondaeu uusuxau ¢azo nevimnamu. Kyinna 6aén
OTWJIAJWIaH TYILIyHYa Ba TEOPEMAIAPHUHI KYIUWIWTA  UXTUEPUNA MaWuIOHIAru
qu3uKM (pazanap yayH xam OeBocHuTa TYFpU OYIaam.

2. ApuH koopauHATAJIAP CHCTEMACH.

byHnaH keluH BEKTOPJAPHUHI YMU3UKIM OOFJIUKIWIH Ba YHU3UKIW SPKIUIUTU

Jierad TyluIyH4Yajgap MyXUM axaMmHsTra sra Oynaau.
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2-Tabpud. V—unsuxnu $aszo 6yacuH. Arap kamua OUTTacu HOJIIaH

dapk kunanurad «, f,%...,60 connap MaBxyz 0ymuo, ax+py+yz+..+=0 (1) TeHrnuk
Ypuniu 6ynca, Oy xonaa X,Y,z,...,V BEKTOpJiap YU3UKIU OOFJIMK BEKTOpiap JeHUIaIu.
Uusukau OOFMMK OyIMaraH BEKTOpJap YM3UKJIM DJPKIM BEKTOpJap JEeUHIIaJIu.
bomkaua kunu6 aitranga, oX +4y +yZ + ... +& = 0 tenrmuk o==y=...=6=0 6ynran
XOJIIaTMHA YPUHIIN OYJICa, X,),Z, ...,V BEKTOPJIAp YA3UKIIN SPKIIH BEKTOPIIAp JTCHUIIAIH.

X,),Z, ...,V BEKTOpJap 4YU3UKIU OOFIMK, sbHU yiap (1) myHocabar OuiaH
OofnaHraH OYJICMH Ba yHAaru KoddQuiMeHTIapjaH Kamuja OWTTacH, MacajaH,
a HonaH dapkiu ne6 dhapas3 Kunanuk. by xomnmaa

X == -y —..-&N

oynanu. bynn sHnm o ra 6ynu6 Ba 1e6 ¢apas Kuimo, —g:ﬂ,a —l/:,u,...,——e:g

a a
TEHTJIMKHU XOCWJI KWIaMU3. X=AY+1Z+...+¢V
Arap x BekTOp Y,Z,...,V BEKTOpJIAp OpKaiH (2) KYpUHUIIJATK TEHIVIMK OuWiIaH
udona stuiica, y xonma ous x BEeKTop Y,Z,...,V BEKTOPJIAPHUHT YU3UKJIN KOMOUHALIUSICU
ned aTaiiMus.

Mynnait kunub, arap X,Y,Z,...V BEKTOpJiap 4YM3UKIM OOFIMK Oyica, y Xoija
ylapiaH KaMmuja OWTTacu KOJITAaHJIAPUHMHI YM3UKIM KOMOWHanusicuaaH ubopar
o0ynanu. Teckapucunu, s’bHU OMTTAcU KOJNTAHJIAPUHUHT YM3UKIN KOMOWHAIUSACUAAH
ubopaT OVYNraHBeKTOpjap YU3UKJIM OOFJIMK BEKTOpJap OYIUIIMHUHT  XaM
TYFPUIUTUHU KYPCATUILI MYMKHH.

OHaM (pa3oHUHT Yinuamiap COHM (YIYaMJIMIH) TYLIIYHYaCHMHM KHPUTHUIITA
yTamus.

Tyfpyu uuM3MKOard BEKTOpJap TYIUIAMHIA Xap KaHAal  HKKUTa  BEKTOP
MPOMOPIMOHAJ, S’TbHU YM3UKJIW OOFIMKAUD. TEKUCIHMKAA WKKUTA YU3UKIN SPKIH
BEKTOPHM TOMNMUII MYMKHH, aMMO YHJard Xxap KaHJail y4yTa BEKTOp
YUBUKITUOOFIUKIUP.

Arap V — yu ymyamnu pazomaru BekTopiap Tymiamu 6yiica, y xonaa V ga ydara
YU3UKJIU 3PKJIU BEKTOPHU TOMMII MYMKHH, aMMO OyHIaru Xxap KaHiail TypTra BEeKTOp
YU3HUKJIN OOFIUK OViamau.

bu3 xypaMusku, TYFpU YM3UK, TEKUCIUK Ba y4 YiauaMid (a3ojard YM3HKIN
SPKJIM BEKTOPJIAPHUHI MAKCHMall COHM TE€OMETPUSANArd TYFPU YN3UK, TEKHCIIUK
xamza (pa3oHUHT YauaMu coHura Tyrpu kenanu. LIyHUHT yuyH Kylunara ymymuii
TabpU(PHU KaOyJ1 KUITHIIIUMHA3 TaOUUH.

3-tabpu@. Arap V un3ukiu $a3oja n Ta YU3UKJIHU SPKIU BEKTOP MaBxKy 1 0Yiuo0,
OyHIaH OPTUK YHU3HMKJIW DJPKJIM BekTopiap Oynmaca, V ¢azo n Yymuamim azo
nevmnany Ba dimV e OenruinaHagy.

Arap V (azona yekcu3 Ky YM3UKIIM 3PKIM BEKTOPJIap TOMUII MyMKUH OViica,
y xoaaa V dazo vexcuz yruamau dazo aednunaam.

Yekcnz ymuamnm  ¢daszonap MaTeMaTUKaHUHT  Maxcyc Oynumiiapuaa
Tekmupunaau. buz Oy kypcma dakar deknm  Yimuamim - pazonap  OuiaH
LIYFyJJITAHAMU3.
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2-AMAJIMI MAIIFYJIOT MAB3Y: EBKJIHJ] ®A30CH.

E-xakukwuii conmap ycruaa BekTop ¢dazo 6yinud, yHaa KaHaanaup KOHYH €Kk Kouaa Oyiinda V
2 BEKTOPHUHT CKAJISP KynaiTupui 1e6 ataryBuu (X,y) COH aHUKJIaHraH 0ynmuo, Oy 4 ta
1. VX, y € E yuyn (X,y)=(y.x)
2.VX,y,2€E yuayn (x+y,2)=(x,2)+(y,2)
3.VxeE, VAeR, (Ax,y)=A(X,Y)
4. Vx£0 (X-X)>0 (x,X)=0 <x=6
mapTiaapHu KaHOATJIAHTHPCa, Y XoJiaa OyHaai BekTop ¢a3zonn EBkiauy dazocu aeitmnanu.
3.
Macaman: E =R, X=(X{,X5,%X3), Y=(Y1,Y2,Y3)
(X Y)=(Xg - Y1 + X2 - Yo + X3+ Y3) 1)
3)  xy=(yx)
4) (X+Y,2)=(X + Y1) 23 + (X3 +Y2) -2, + (X3 + Y3) - 23 =
= (X121 + X225 + X3Z3) + (Y121 + Y225 + Y3Z3) = (X, 2) + (Y, 2)

@
3) (AX,Y) = AXq Yy + Xy Yo + AXgY3 = AKXy Y1 + Xp Y2 + X3Y3) =A(X, Y)

4) (X, X) = XZ + X5 +x2 >0
Teopema: Ernup gazocuna kyitnaaru Komm-byHsIKOBCKUN TEHTCU3IUTH YPUHITH.
(% ¥)% < (%)Y, Y) 0
Ucbor. VAR, VX-yeE, IX—-y,AX—-Yy)>0
(AX-y, AX)+( Ax-y,-y)>0
(A%, )+ (Y, AX)+(Ax-y)+(-y1-y) 0
A2 (x,X)- Ay, X)- A(x,y)+(y1y)>0
A2 (x,X)-22(x,Y)*+(y,y)=0
A - HucOaraH kBampatk yuxazn (X,X)=>0 0ynranu y4yH

b2-—ac<0 a=(x,x) b=—(xy), c=(y,Y)
(% ¥)% < (%X, Y)

n
(X, Y) =X Yq + oo+ XY = D Xg Vi
k=1

| (%, Y) £ (%) (v, Y) ®3)
Tabspud -/ (X, X) CKaJISIp KynaWTMaZaH YMKKaH X HU || X ||= N (X, X) ,

| X|| =X anemenTHHET HOpMacH.

1[I x[=0
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2 A= AN X 1A fl= (A%, AX) =322 (%, %) =| A1+, %) = 2] x|
3 x+yl<I x|+l yl
X+ Y P=(X+y,X+y)=(X+Y,X)+(X+Y,y)=
=(X%X)+ (Y, X) + (Y, )+ (Y, V) =%, X) +2(X, y) + (¥, ¥) =
XU 20X -1y I+ y 12 = xi+1yh?
Ix+yl2<dxi+1yD?

| x||= \/X12 +.o+ Xr% X - DIEMEHT (BEKTOPH)
Tavpud. Hopma anuxnanran £ gpa3onn HopMamiamrad ¢a3o geiunanu.

(E,||-|) - mopmanaumran.

Tabpud. (x,y)=0 6¥ca, oproronan aeiinnanu, sbHUA X_LY

[(x,Y)]
) = ’ : ) ——1-
OO 00X) W) =
Tabpud. COS¢=M.
-yl

T VA
Teopema: Arap (X,y)=0 6¥ica, @ = E Oyyazau Ba akCMHYA E oyca (x,y)=0.

Tabpud. Yoy e1,ez, ...,en BEKTOpIap cucTeMacu Oepuiran . Arap (ei,ej))=0 i Oymnca
Oepuiran CHCTeMaHHU apTOTrOHaJ BEKTOPJIAp CUCTEMAcH JeHIIIa .

Tavpud. €1,€2...,en BEKTOpJap cHCTEMacH OPTOrOHAN CHUCTEMaHHW TalIKWI 3TaJu,arap
y3yHauKnapu 1 ra teHr 6yica, oproronain 0yica

BLES
(ei’ej)—{l’ i

Teopema: €1,...,en ¥pTa HOpMad CHUCTEMA YH3UKIM OOFIaHMaraH 2161 +..+ ﬂ,nen =0,
A (e, e) + A (6, 82) +...+ An (6, €,) =0

ﬂ,‘k(ekek)=0 ﬂyk :0 k=1,0
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Teopema: E" daszoma €i,....en ypra HOpMman OasucHHM TamKua 31ca =>(X,Y)=X1y1+...+xnyn

Oynaau XaKuKaT/aaH xam

X:Xlel +...+Xnen y:ylel +...+ynen
n n n n
(X, ) =| 2 Xi&, Zyjej :szjyj(ei,ej):
i=1 j=1 i=1 j=1

n
=D X Yi =X{Yq o X Vi
i=1

Arap E na ypra HopMai 6asuc 6yica, €1, ...,en  (X,ex)=Xk.
Teopema. Arap E" na fi, ...,fnV 6asuc 6yica
n n
(x,¥)= 2%y (fi, f)=<(fi, fj)=a; >= > a;xy;
i,j=1 i,j=1
Ooynanu.

Ajiraituk E EBxina ¢azo 6ymu0, fi,...,fa (1) yaaaru V 6a3uc 6YiICHH. OU3HUHT Makcaaumus £
na amumkymanrad (1) HE opTtoroHan ©OasWc CYHrpa 3ca OpTOHOpMan OasWcra aWJaHTHPHII
MYMKHHJIUTUHH KYpHO ynKamu3. Ymoy xapaéHHU anreOpa Ba COHJIAp Ha3apUsACHAa OPTOTOHAJIIAII
JKapa€Hu IerniIaif.

VY kyiuparuya

f;

\/(fl’ f2)

q, =f, =4,  (Qr.e; =0)

n:]., fl fl ¢0 el:

fy

1)

n:2 fl f2, e1:

4, (fof;)
62=— (f2 +ﬂ,f1,el):0 ﬂ/:—f
V(4107) (i)

(fae1) +(f18,)=0
Papaskunaimag. by, by (1) by b Caedonscn (2)
(bry1,05) = 0(4) (i=1m)
(Crag + A4y +..+ A0 s0) =0 (i=1,m)
(Cmi1 b)) + A (0, 0) +.o+ 43 (0, 1) + ... + A (B, ;) = 0
(Cmia,0i) + 4 (b, b)) =0 b; #0  (b;,b;) =0

_ (Cm+1bi)
4 ) ®
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5) Oaxxapuica, = (4)  TeHrnmukypuHIHOYIaaUBaHATIOKAAAD1,Dy, ..., Hm,Om+1 (6)
m+1=n6yncaopToroHamuianpKapaéHUTyTalIu.

Arapna m+1<n G¥iica, MyJI0oxa3aHu TaKpOPJIaAWMU3.
bm+2 = Cm_2 + Z’lbl +...+ im+1bm+1 (6)
kabu axparuo, (bm+2, bj)=0 (8) | = 1,m.

(C ’ b i )
O e b @)
(bj,b;)
Hlynpait kumuo, by, ..., bm, ...,Bm+1, bm+2 (7) oproronan reopemanu Kypamms. m+2=n.
HIynmait kum6 E fapas oproronai skapaéd kerMa-ker Kyiuiad by, ...,bn (8) oproronan 6asucra

ara 6ynamus.

b b
by | by |
_ _ b.,b. 0 i#]
(ei’ej): b. ’ b. _ (| J) :{ . 7&-] (bi,bj):(bj)z
Ib 1 Ib 1) [b]-[b] (1 1=]

1-teopema. En ymuoBmu dazo O6ynu0d, (8) oproroHan uM3MKIM OOFIaHMaraH BEKTOpIIAp
CUCTEMACH YU3UKJIIN SPKIA

X=XE€ +...+XE€,

Ae +.+1e =0 A =0 i=14n

e (l<k<n) (e; Ae +4e,+..+1¢e)=(e.,0)=0

Ae,e)+A(e,e)+..+A4(e.e)+...+4(e,e)=0
Ae.e)=0 (e,e)=1 A =0 k=1n
2-teopema: E ynuosnu Esking dasocu (€,,...,€,) oproronan 6asuc 6yiacun. =X = (X€,)
(x,e)=(xe +..+xe.,e)=x(e)+..+x(e.,e)+..+
+X (e,e)=x1(e.,8)=X -1=X

Taspud. E pazo R < E, R, cE 6yncun R, ={y:VxeR; (y,x)=0}

Teopema: Rz,E anukianran ckansp Kynaiitmara HucOatan KucMm ¢aszo 0ynaau.
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vylyz = Rz Yi— Y, € Rz

vxeR (v,x)=0 (y,,x)=0

(yl_yz;x):(ylix)_(yz;X)ZO—OZO
yl_yz €R2

2) VAeR, VyeR, (xy,x)=4 (y,X)=4, 0=0 AyeR,

Tawspud. R2-E nunr kucm dazocunn R1 kuem ¢azora oproronan kucm $azo aeiunaam.
E=R(+) R, dim E=n dimR =k dim R, =n-Kk
e..e. (1) = O6yuumaru Gasucuu (Q,...,q, ,) (2) Owran Genruaiiiux.

Oproronamanm xapaénura kypa (2) 6wias (1) Hu oproronan 6azucra KEITUPULI MyMKHH.

X=X€ +..+ X6 +..+X€ —

X'(e)x"

X'=xe +..+x6 =R

X"=(kx+1)-x_.e +..+Xe =R,
Macanan:
x 2 (1)
A1+ A4, -x+ A, -x*=0=0+0x+0x*
4=0, 4,=0, 4,=0 g=1 gq,=0,+4x (9,9)=0
q, =1+ (-2)x=1-2x q,=x*+10,+ 4,0,

QA+ AxD= j(1+ Ax)dx =0

X 1
X+A4,— ;=0 1+=4=0 =2
(xen ) L0 4

q, =1+ (-2)x=1-2x

q=x"+40,+409, (0,q)=0X+4+400-2x)-1)=0
(X*+ A4 +2,(1-2x)-1-2x)=0

(x2,0) + (4,1 + 4,(1—-2x,1) =0

(1-2x)
2

[x¢dx + [dx+ A, [(A— 2x)dx = 2|+ 2x]— 2
X"aX + | aX + —2X)dXx =— |+ A X|-—=
a2 S A3

1
0

1

Byumau A, =—— tonamus:
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(x21—2n+(}%;1—2xj+lA1—2x2xy:O

[xa- 2x)dx—%j(1— 2X)dX + A4, i(l— 2x)dx =0

31 4 1 24 _ 1

X_|_2X_|_EX|+EX_|_ﬁ(1 2x) 1=0

3o 40 3 0 320 2 3 0

—1+£cﬂ %:E %:ﬁ—l+£afZM:ﬁ—x+£
3 2 3 2 6

1
1,1-2x%; X* — X+ 5 OpPTOrOHAJ BEKTOPJIAP CUCTEMACH

xz—x+1
RN 12_2: ) :
(1=2x)-2x) J@ﬁ—x+l)@8—x+
6
L ) 1 (1-2x°: 1
1-2x,1-2X)=|(1-2x)"dx=—= ==
-2t 2n=fa-zons P

1-2x
e = =

N
3

J3(1-2x)

1
. =+/180 (XZ - X+ gj €,,€,,€, — oproronan 6asuc.
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3-AMAJIMI MAIIFYJIOT MAB3Y: IICEBJIOEBKJIN ] ®A3O0.

Masbnaymku, EBximmn dazocuma koopawHaTtanap OomugaH UXTHEpuid M HyKTarada OyiaraH
Macoda
OM?=x?+y?+7° (1)
dopMya 6unaH aHUKIaHAp AU, DHAH 11y GOpMyJIaHH Y3rapTupuo, Macopann OMZ=x>+y>—z?
Oyiirdya TONMUIITHN KYpHO YMKAUITHK.

OM mMacoda x>+y?>z% 6ynrania Xakukuii Mycoar coH, X°+y><z? 6yIraHaa 3ca MaBXyM COHHH
aHuKIaian. x>+y?=z? 6ynranaa sca macoda Ora Tenr 6ymamu (M HykTa 0 OMIaH ycTMAa-ycT TyIIMaca
xam).

By ¢opmynanu koopauHaTaiap KypUHUIILIA KyWuaarnia ¢31i MyMKUH:

MiMZ=(xz—x1)*H(y2-y1)’~(22-22)*
OM: Ba OM; kecMmaap opacuaara OypyakHu dca
X1 Xo t 1Yo — 412,
UG +yE =20 +v5 - 23

V3yanuk Ba Oypuakimap my Qopmynanap acocuaa aHUKIaHraH ¢a3ojap HCee00esKIuo

coSp=

¢azonap ned arananu. by ¢gazona EBknua pazocMHUHT KYNIrHHA akcHMOMa Ba XOCcalapy CakKJIaHUIIN

O6unan Oup KaTopna alipum MyHocabaTiiap KECKMH (apK KHIJIaaH.

IcernoeBknua ¢azona MacodaHu OKOpHIArMya aHUKIAHUIINIAH KYPUHAIUKH, YHIA Y4 XWI TYFPU YU3HUKIAp
OynuImm MyMKHH: 6apua KecMaapu MycOaT XaKUKUH y3yHJIMKKA 3Ta TYFPU YM3UKIAP; MaBXyM Y3YHJIUKIArd KecMaaapra
sra OyiraH TYFpH YM3MKIap Ba Oapuya kecmanapu 0 y3yHJHMKKa 3ra OYnraH TYFpu 4u3uKiIap. By TYFpu dmM3uKIapHU

(hazoBMii YXIIIaI, BaKTJIM YXIIAII Ba M30TPOII TYFPU YU3HKIIAp A0 IOpUTHIAIH.
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a)

12;-2]

0/ ‘z‘hyﬁ/

Z

V)i -y, |z

‘\0 'y
,\z@é/z)
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4-AMAJIUA MALIFYJIOT MAB3Y: TUTIEPBOJIUK ®A30.

n ym4oBiu 3mmnTHK ¢$a3zo aed, Rn+1 (a3oHMHT cdepacumarn auameTpuai Kapama-Kapiiu

OynraH HyKTanap TYIiaMura antuiaaan (M30MEeTPUK Ky dT).

By ¢azonu Sy 6unan Genrunanany.

Sn dazonu HoeBkIuA Puman (azo 1ed xam atamanu.

Rn+1 dazo cohepanapura ypunmamap Rn (a3oHM TamKkuia STraHiMryiaH, YEeKCH3 KHYHMK
opiuKiIapaa Sy reomerpusicu Ry ¢pa3zo reomerpusicura sKuH Oyaan.

Si pa3zoHUHT M YITYOBIHM TEKUCTUTH Sm (Pa30HU TAIIKUIT STAIH.

OnnmunTuk $azoma macoda Macanacu KaHaan ypHaTHIran?

Arap Sy ¢azonuHr X HyKTacuHU H(OAATOBYM BEKTOpJapAaH OUpU X , MKKMHYHCH XaM X
Oynca, y posga Oy BeKTOpiap X2 = P MyHOcabaT 6unaH GobyaHraH Oyaaay.

X OwnaH aHukiaHTaH Sy pazoHuHT X HyKTacuHHU X( X ) OnnaH OoFIaHaIu.

bynnma, S—Snortonhazomarm X(x) Ba Y() Hykramap opacugard macoda, p 3ca SIPUIHK
panuycuamp.

S» $hazo koopmuHaTamapu cupaTtiaa Rn+1 Ga3OHMHT X BEKTOPUHMHT X° KOOPAMHATANAPHHH
Kaparil MyMKHH.

OHu TutiepOoMK (Pa30HUHT BEKTOP aKCHOMACH aCOCHIa KYPHIUIIIHMHA KYPHO YHKANITHK

['unepbonuk ¢dazonun Ttavpudnam yuyn E, adun dazonunr |1+IV rpynma

aKCUOMAJIapHJIaH TallKapy Kyiujaara V rpyrina akcuoManapy OaKapuiIuIIy Kepak:

V.1°% Xap ukkuta @ Ba b BEKTOpIAPHUHT CKAJAp kynaiitmacu e aranysun K=a Eb con
MOC KyHuiIran OyJICHH.

V.2°. Cxansp kymaiiTMa KOMMYTaTHB, SOHH & Eb=bEa

V.3, Ckansp kymaiiTMa BeKTOpIApHM KYIIMIITa HUCOATAaH AUCTPHOYTHB AHHHU & E(l; tc)=a
Eb+aEc

V.4, Xakukuii KYmaiTyBYMHN CKaNAp KyTaiTMa TallKapucura yukapui MyMkus:(K )El; =k
aEb

V.5°. lllynpait @ i KYpUHMIIAATH | Ta BEKTOpJIAp MABKYIKH, yIap yayH
aiEa>0 (a<l)
anEan<0  (u>l), @iED |, i#
Bynnaii maptinap acocuna Kypwirat | manexcinu ncesnoeBkiny Gpazonu Rn kypuHumaa OenrunaiMus.

1. busra mabnymku F(x,y)=0 TeHryiiama TeKHUCIMKIa OUpop TYFPU YU3MKHU aHUKIIAWIN, SHHU
OXYVY Texkucnukaard KOOpAMWHATalapud X Ba y Oynran Oapua HyKTajmap TyIuiaMud Oy TeHIJaMaHH
KaHoatnantupaau. lllynunraek, pasona xam

F(x,y,2)=0 (@D

Tenrnama OXYZ na Oupop CUPTHH, SOHM KOOpAMHATalapu X,y,z Oymran Ba (1) TeHrnmamanu
KAaHOATJIAaHTUPAIUTaH HyKTajlap TYIJaMUHHM aHuKjiIaiau. (1) TeHraama CUpPTHUHT TEHIJIaMacH, X,V,Z
Jlap 3ca YHUHT y3rapyB4M KOOpAMHATAIApHU JCHUTIA N,

WxkuHYM TapTUOIU CUPTHUHT YMYMUI TEHTJIaMacu KyWnJard KYpruHUALIA E3UITaIH:
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a1+ X%+any?+assz?+2a:Xy+2a13X2+2a23y7 +2a14X+2a24y+2a342+a24=0

Oy TeHrIamMajard ai,d22,dss,a2,d13,dz3 Kod(OPHUIMEHTIApHUHT KaMuaa OWTTacH HOIAaH (apKiIu
Oynuiu kepak. AfipuM xoJutapAa CUpPT TEHIJIaMmacu OuiiaH sMac, 6anku y €ku Oy xoccara sra Oynran
HYKTQJIapHUHT TEOMETPUK YpHU OwinaH Oepuiuiid MyMKHH. Oy XOJiJa CHUPTHUHT TE€OMETPHUK
xoccanapuaan Goigananud YHUHT TEHTJIaMacH TY3HIIAIH.

13°. Cdepanunr OXYZ T1yrpu Oypuakaum JleKkapT KoopAaMHATAanap CHCTEMACHIAru
TEHTJIAMaCHUHH Ty3aMu3.

Mapxkasu 0'(a,b,C) Hykraga Ba paguycu R Oynran cdepa Oepunran Oyiacuu. Arap p(X,y,z)
HyKTa cepaHuHr HXTHEpPHHA HyKTacu Oyica, y xoinma 0'(a,b,C) Ba p(X,y,Z) HyKTamap opacuuaru
mMacodanu Toumni popmynacugad Gorganancak, chepa TeHrIaMacu Kyiunarnia 6ymnanu:

(x-a)*+(y-b)*+(z—)*=R? 1)
(13)—mapkasu 0'(a,b,c) 6ynran Hykraga éryBud Ba pamuycd R ra TeHr Oyaran cdepa TeHrIamacu
nevinnanu. Arap (13) na a=b=c=0 6ynca, mapka3u KoopauHaTanap Oommaa ETyBun Ba paguycu R ra
TeHT O¥ynran cepa TeHrIaMacura sra 0ynaMus:
x2+y?+7%=R? (2)
(13) 1y Kyitugary KypuHHUIAA E3UI MyMKHH:
X2+y2+72-2ax—2by-2cz+a*+b*+c>-R?=0  (3)
CdepaTeHrnaMacHMKKUHIUTAPTUOTUCUPTOYTUIIIMHUKYPCATAUINK. ByHUHT Y4yH CUPTHUHT (2) TeHTJIaMacuaa

ar=a13=az3=0 Ba a1=az>=as3 11e0 onuHca, (2) TeHrIamMa cepaHuHT TeHIJIaMacH SKaHUHH TeKIupamMu3. ByHuHT yuyH a120

nie6 (4) HUHT XaMMa XaJIapuHA a1 Ta 0YIaMu3 Ba Kyiunaru OeirnianuiapHd KHPUTaMu3:

2a 2a a
A: 14 ,B: 24 ,C: ,D: 44
ap ay ay aa,

2as,

Haruxana X2+y*+2,+Ax+By+Cz+D=0 kypunumiaru Tenrnamara sra 6ynamMus. OXMpru TeHIJIAMaHyu ymoy KYpUHUIIIA

2 2 2
M y+§ ifz+ € :l(A2+Bz+C2—4D)
2 2 2 4

2 2 2 2
ECS I y+E o246} (I B —ap ®)
2 2 2 2

(5) Tenrnamanan kypuHanuku, A2+B?+C%4D>0 6ynranaa (4) TeHrnama MaoHora sra 6yaaau. Jlemak, 42+B?+C%4D>0

é310 oamu3

Exku

Oynca, (5) TeHrimama Mapkaszu

1
HYKTaJa Ba pagnycu RZE\/A2 +82 +C2 —4D

6ynran cdepann ndonanaitau. Arap 42+B>+C2-4D=0 6¥nca, (5) Tenrnama
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2 2 2
A B C
xX+—| +|y+—| +|lz+—=]| =0
2 2 2
A B C
KypuHuinaa 6ymuo, y gakar ourra | — — ,— — ,— — | HyKTaHH udoaasaiau.

2 2

2°. Bupop IT Texucaukaa éTypuu L YM3HKHMHT Xap OUp HyKTacuaH YTyB4u Ba 6epuirad | TYrpu yusukka
napaiien Oyiran 6apda TYFpH YM3UKIApIaH TAIIKII TONTaH CUPT YUAUHOPpUK cupm neinnann. Oyana L an3uk
[AIHHAPUK CUPTHUHT HYHAITHPYBYHCH, | TYFpU Yn3uKKa mapawien Ba L 4M3uKHY KECYBYH YM3UKIAP YHHUHT SICOBYUCH
nenunany (1—uu3ma).
VyHanTupyBuHIapu KOOpAMHATA TEKHCIMKIAPUIAH OUpHIA
ETyBUM SCOBUYMIIAPH 3Ca 1Ty TEKUCIMKKA IIEPICHIUKYISIp 0Yiuno,

_ KOOpJHMHATaNap YKura napajuieln Oyiarat NUIHHAPUK CUPTIIApHH

I~ / Y i .
A Kypainuk
OX TEKHCIHKIA TCHIIIaMacH
F(x,y)=0 (6)

6ynran L un3uk Ba sicopunnapu OZ

VKKa mapaiien OyaraH MUIHHIPUK CUPTHH sicaiimus (2—uu3ma). (6) Terrmama OXYZ koopauHaTagap CUCTEMacHaa

IWJIMHAPHUK CUPT SKaHWHU KypcaTailiik.

M(X,y,z) —OWIHHAPUK CAPTHUHT UXTUEPHUN TaHWHIIAHTaH

HyKTacu OYICHH. M HyKTa OpKaJId YTYyBYH SICOBUMHHUHT L
N A WYHANTUPYBYUCH OWJIaH KECHIINTAaH HyKTacuHU N OuiiaH
oenrunaiiMuz. N HykTa M HyKTaHuHT OXY TeKHCIUTHIIATH
npoekiusicuaup. lyraunr yaya M Ba N Hykramap 6uTTa X
abrucca Ba Outra y opauHarara sra. N Hykra L gmsuxna

€TraHn y4yH y 3TpU YU3UKHUHT (6) TEHTIIaMacHHU

v

KaHOATJIaHTHUpAJH.

Jemak, Oy TeHrnamann M(X,y,z) HyKTaHUHT KOOpAMHaTaNapy XxaM KaHoariaantupagun. OXYZ ¢aszona L iiynantupyBun

Kyi/'m,uarn HKKHUTA TCHIJ1aMa CUCTEMaACHU 6I/IJ'IaH AHUKJIaHaaU:
F (x, y) =0

Xy[au myHra yxuiart
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F(x,z)=0 (F(y,z)=0
Ba

y=0 x=0

TEHrJIaManap LWIMHAPUK CUPTIApHUHT L HyHanTupyBuM ynsukiapuau Moc pasumaa OXZ sa OYZ tekucnukaaru
XO0JIATUHY aHUKJIAIIHYU KypPCATUII MYMKHH.

Xycycuii Xxoyuap/a NWIMHAPUK CUPTIAPHUHT HYHANTHPYBYMIAPH 3JUTUIIC, TUIiepOona, napadoia, HKKUTa
KECHIIyBYHN TYFPU YU3HK, UKKUTA ¥3apo mapauren (ycTMa-ycT TyIIMarat) TYFpH YH3HKIapaaH Hoopat OYIiII MyMKHH.
ByHpaii cupTiapHN MOC PaBHINAA SJUTUNTHK HIHHIP, MapaOOoINK HWIHHIP, TUIEPOONNK IMINHADP, NKKUTA KECHITYBYN

TEKHUCIIHMK, HKKHUTA Mapajie] TeKHCIUK Ae0 IOPUTHIIAIN Ba YIApHUHT TCHIVIaMaJIapy KyHHAaru KyprUHHUIIA Oy Iaam:

2 2
X Y
OIUNTHK TUIHHAP: — + o= 1 (3-um3ma)
a” b
2 2
X )
lunepOonvK THIHHAD: T =1 (4-uuzma)
a~ b
[Napaboauk HUITHHID: y?=-2px (5-umzma)
2 2
X Y
WKKM KeCUIIyBYM TEKUCIHK: T =0 (6-um3ma)
a” b
Wkku mapanien TeKUCIHK: x%-a’=0 (az0) (7-uuzma)

»
7 N
»
»

/\

\
/\\
NN

A
\J

v

"
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3.1% Bupop Q Texkucnukaa L uKkMHYM TAPTUONM YU3HK Ba
0¥ TeKHCIMKKa Terunu OynMaran Mo Hykra Oepuirad OyJIcHH.

Tavpugh. Dazonaru Mo HykTanas yTuod, L Hu kecud yTyBun
Oapua TYFpH YM3HKIAP TYIUIAMH UKKUHYH TAPTUOIN KOHYC CHPT
(€xu koHyc) neitunanu. Mo HyKTa KOHyC y4H, L 94i3uK KOHYC
HYHaNTHPYBYUCH, KOHYCHH XOCWJI KUJTYBYH YU3UKIAP 3Ca YHHHT

SICOBYMIIAPU IEHUTIA N,

v

A

Konyc sicoBunnapu Oyiran TYFpH YM3UKIap MapKa3u KOHyC nuuja Oyiaran TYFpH YM3UKIap OOFIaMura Teruiny Oynanu.
KOHYC TEHTJIaMaCHHU KeITUPUO unKapainuik. Q texuciauk Ba yuaaru L unsuk OXY Tekucnukaa érran OyiacuH.
Mo(Xo,Y0,20) HykTa 3ca OXY TeKHCIUKAArH ETMAraH UXTUEPUiT HYKTa OYJICHH. KOHYCHHUHT UXTHEPUit M(X,Y,Z) HyKTaCHHH

oMK, y Xoima MoM TYFpH YM3UK KOHYCHUHT sicoBurcH 0yn0, L un3uk 6mman M(X1,Y1,Z1) HyKTaia KECHUIIA/IH.

Mo,M1,M nHykTanap Oup TYFpu YU3UKAA ETTAaHU YIyH M OM 1= AM OM TEHTIINK YpUHIH. By TeHrmMKnan
X1—Xo=7\.(X—Xo) = X1=Xo+7\.(Xo—Xo)
Y1-Yo=My=Y0) = y1=yo+A(yo-yo)
21-20=M2Z-20) = 21=Z0+MZ0—20)
OXHpru TEHIJIUKAAH A HA TOMHO, OJTUHTH UKKH TEHTJIUKKA KYSIMU3:
X1=Xot —— Zg,yr=yor — 2 (7)
M e L = F(Xl,yl):O
éxu
F(—Zp,yot — Z)=0 (8
(8) udona xonyc TeHrimamacu neitrnany. IKKUHYY TeHTIaMa KOHYCHHHT JleKapT KOOpMHATaIap CHCTEMAaCHIaru SHT
coJiIa TeHrIaMacu
2 2 2
X y A
St a7
b c

=0
a



X y z
— -4 —=0 9)
a’? b*
2 2 2
_x_+y_+Z_:O
2 2 2
a b c

KYpHHUIIAA OYmany.

2°. Q rexucaukna 6upop L uusuk Ba | TYrpu umsuk Gepunran 6YiacuH.

Tavpugp. L unsukuusr | TFpu unsuk atpoduaa ainanuimnan xocun 6yiran O ¢urypa aiiianma CUpT AeHuIain.
OyHna L aitmanmMa cUpTHUHT MepUIuany, | atimanuin Yku neivmanm.

AfimaHMa CHPTHUHT TeHTJIAMACHHU KEITHPUO IHKapailiuK.

JlekapT KOOpAMHATAIAp CUCTEMACHHHU IIyHIal TannaiiMusku, 6yana Q—(0YZ) rexucnuk, I-(0Z) yx xama
L:F(x,z)=0 6yncun.

L gusukuunr (OZ) Yk arpoduaa ainanunmaad Kanaaiup O

»
»

CUPT X0ocu1 OycHH (9-un3ma). M(X,y,z) 1y CHpTTa TETHILTA
uxtuépuit HyKkTa 0yncuH. M HykTragan OZ YKKa MepreHIuKYIIp
VTKa3cak, kecumaa Mapkasu 0 €(0OZ) Hykrazna 6yiran oupop
ajiTaHa XOCHI KWIMHAMUKHY, Vv aitnana L un3uk 6wnan M1(0,Yy1,21)
HyKTaza kecuiicuH. Kecum aiinananan nbopar Oynranu yuyH:

p(0.M)=p(0,M:) (10)

v

By macodanap ukkn HyKTa opacunard MacogaHny Tonui GopMyiacura Kypa Kyiugarinda 0ymaau:

o= 0" + (1= 0) + (2= 2)" =7

p0M)= /(0 —0)" + (3, —0) +(z—2)° = [y} =|n|.

By xuitmarnapuu (10) TeHrIMKKA KYIMU3:

‘yl‘:w/xz +y2 = =i\/x2 +y2
F(iwlxz +y2,z)=0 (11)

(11) Terrnama L unsukan 0Z YK atpodua ailmaHTHPUIIAAH XOCHI OYIITaH CHPTHUHT TEHIIIaMaCHIND.

MeL 6ynranu yuayH:

Arap L yn3uk moc pasumga 0X Ba 0Y yknap atpoduaa aimaHTUpPCaK, XOCHI OYITaH CUPTIApHUHT

TCHIJIaMaJlapy MOC paBUlllIa

F(x, +./y? + 22 )—o Ba F(y, +x? + 27 ):o (12)
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KYpUHHIILUTApAA OYIaam.
Topmupux

1.I'mnepOouk ¢azonapra MUCOIUIAP KEJITHPUHT

5-AMAJIM MAIIFYJOT MAB3Y: UKkuH4Iu TApTHOIH
cupriaap. UkKuH4YM TapTHO/IM CHPT MHBAPHAHTJIAPH.

1.Cuptaap nasapusicn. Mynannm 6yiinya srpuankiap.
Texucnukaaru oYUk goupara roMmeoMopd TYIUIAMHHU dJieMeHmap coxa 1ed ataitmMus.
1-mavpug. @azodazu O myniam nemenmap coxanunz mononoUK AKCIAHMUPUIOAZU
oopaszu oynca, y 31emenmap cupm 0ed amanaou.

Jlemak, O Tymiam snementap cupr 6ynca, f:G—>O - TONONOrMK aKCIAHTHPHII MaBXKY.
6y kepak. by epra G « R%enementap coxa, O sca R® man kenrupuiiran tomonorus épaamuzia
Tomonoruk (asora aitnantupwirad. Arap O omemenrap cupr 6yica, (f,G) xydrmkO cupmuu
napamempiaaul ycyay NeRuIam.

Anbarra G, Gowka snemenTap coxa 0yica, G Ba G, coxanap y3apo romeomopd Gynanu Ba
arap (:G, —>G romeomopdusm OGepunran 6ymca, f-g:G —0  romeomopdpusmO  cuprHH

HapaMeTPIIAIIHUHT OOIIKa YCYIUANP.

Jlemak, sneMeHTap CHPT yYyH YeKCH3 KYN MapaMeTpliiall ycyJulapd MaBxyaup. bupopra
TYNJAMHUHT 3JIEMEHTAap CUPT SKAHJIMTMHM KYpCaTHII Y4YyH, YHUHT y4yH OHMpopTa MmapameTpIiail
YCYJIMHU KYpcaTUIl Kepax.

Arap 0 cupt (f,G) mapamerpnam ycynu 6unan 6epunu6, (U,V) € GyuyH ¢(y,6) HyKTaHUHT

koopauHatanapu X(U;V), y(U;V), z(U; V) kypuHuiga Oeiaruicax

X =x(u,v)
y=yuv) @)
z=12(u,v)

crcrema O CHPTHHHT napamempux menenamanapu cucmemacu ISAIam.
2-mavpugp. @Dazooazu oOo2ranuwiIU 0 mynaam y3uza meuwiau xap Oup HYKMAHUHZ
oupopma ampoghuoa Inemenmap cupmea amianca, O coda cupm oeuunaou.
Wkxunun tabpudra uzox 6epamus. [emaxk, O cona CUPT OYNIIM y49yH yHra TETUIUIN Xap Oup
p €O nykra yuyn mynnaitU (p) arpod (R®basona) masxyn 6ymu6, kecummaU (p) NO snementap
CUPT OVIIUIIH KEpax.

KeiinHuanuk Kypc 1aBoMujia CUPT JIeTaH/ia 3JIeMeHTap €K CO/Jla CUPTHU TYLUIYHAMU3.
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Mumucoinap.

1) Xap KaHzmai TEKUCIHMK 3JIeMEHTap CUPTAUD, YyHKUTEKUCIUKI0UpararomeoMopdup.

Arap M (X,, Yo, Z,) TeKHCIIMKHYKTacH, dBab BekTOpiapTekncMkKanapanienoyica, yau
F=F +au+bv, —oo < U<+, —00<V<oo

KYpUHUIIMAAnapaMeTpiIaliMyMKuH. by epaa = {XO, Yo Zo} BEKTOP M HYKTaHUHT pPagnyc
BEKTOPHUIUD.

2) snemenrtap G coxamaanuxnanran z = f (X, y) — y3inykcus QyHKUMSHMHT rpadUry 3J1eMeHTap
cuptaup. Cababu, (X, Y, f(Xx,Yy)) — (X, y)—akcnantupuin (IpOEKTCHsT) TOMEOMOPHU3IMIHP.

IF:

z=fix,p)

b ———

- - —————

@@_
N\

v

Yuszma-1

3) Ukkuymuamnucdepa S?snementapOyimarancomacuptaup. Paamycu R ra tenrS?
chepaHMHIrMapKa3urakoopArHaTaIapOOUIMHIKOMIIAITHPCAK, VHH

§*= {(X, y,2) eR*:ix*+y?+2% = RZ}TS"HJ'IaMCI/Iq)aTI/I)IaKapaHH/IMI/IBMyMKI/IH.

BychepaHuHrcHpTIKaHIMTHHAKCOOTIaNTydyHyHraTeruumonpopra P wykranuonaiimuk. By P
HyKTagaH(apKIu S HyKTaHWKaHyOMHKyTOCcudaTra, yHraauaMmeTpuKkkapama-kapmuoyaran N
HYKTaHUIIMMOJIUIAKYTOXMC001a0, Zz ykuHu Koopauuara Oommaan N mykraopkamuyrtkazamus, OXy

texucurudca O nykraganyrysunBaON  ra meprnenaukynsap Texucnukaup. Byrekucnuksa chepa
KECHUIINIINIaHX0CHI0YIranailianaHu IKeamopedaTaiiMus. OH1u U Butan OQ nypsa OX

ykuopacumarubypuaxau, vV ounan OP Ba OQ mypnapopacugarnOypuakaubenruiaaiMus.  Byepaa Q
nykra NPS mepuananuunr sksatop Bunankecummmuaykracuaup, 0<u < 27, —% <V< % . lllynna S?

cepanunr NS MepHIHaH YUKApUOTAIIAHTAHKUCMH ¢ : P — (U, V) akciaHTHpHIIEpIaMuIa
T
[0;27]x {— 2 ; E} JIeMEeHTapcoxararoMeoMophakciIaHTHPUIaAnBa

X =Rcosucosv, y =Rsinucosv, z =sinVTeHriamanapépaamMmuanapamMeTpIaHaii.
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Yuzma-2

4) JlowpaBuii IMIMHAPHH X =RcCOSu, y=RsSinu, Zz=V TeHr1amamap cucTemMacu &paamuaa

Byepna—oo <u <+, —0 <V <400,

mapamMeTpJjall MYMKHH.

AnGaTTacuiMHAPXaMAJIeMeHTapcupTIMac (3 -uu3ma).

3 -un3ma

Arap Oum3r(u,v)= {X(u;v); y(u;v); Z(U;V)} BekTop (GyHKCcHsHM Kupurcak (1) TeHramanap
CHCTeMacHHH OWTTa
r=r(uv), (uv)eG (2)

BEKTOp TeHMIama ¢&pnaamuma €3a onamu3. byrenrnamaO cupTHUHT6eKkmop — Kypunuwdazu

menznamacu nevinnanu. Tabumiiku, O cupt snemenrap cupt 6yiamaca, (1) Ba (2) TeHrmamanap yHu

Oupopra HyKTa aTpoduia aHUKIANHIH. Arapo aneMeHTap cupt Oynca, yHu TynukK (1) €xu (2)

TeHTJIaMaJIap €paaMuia aHUKJIAl MyMKHWH.
2. CHPTHHHI OIIKOPMAC KYPUHHMIIAA OepHJIMIIH.

Busra G cR® oumk tymnam Ba G na amuknanran cumwmk F(X;y;z) dyHkcus Gepwiran
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OyncuH.
Ulyama O ={(X;y;2)eG:F(X;y;z)=0} tymmam F dyHKcHsSHUHT camx myniamu Exu

cupmu neiivnamn. Arap gradF =0 6ynca, O xakukaTaaH XaM comta CHPT Oynamn. XaKuKaTIaH,
arap P=(%;Yy:Z) €O nyxrama F #0 Gyica, omkopmac hyHKIHMS XaKHAArd Teopemara Kypa,
myngaii 5>0,6>0 commapu Ba G, = {(X; Y) i [% =X < 8|y —Yo| < 5} coxaja aHUKIAHTaH
z=f(x;y) oyukums wmapxyn 6ymu6, (X;y)eG, Oymranna F(x;y, f(x;y))=0 Ttenrmuk Ba
Zo=T(%:¥o): |2o— (X y)| < & mynHocaGarnap 6axapuiuo,

I ={(xyi2):x - X <8.|y, ~y|< .|z, - 7| < e}

Hapanﬂennnnnez[HHHré bunankecumimacu Z = f (X; y) byHKIMSHUHTTpadurnIaHnooparup. demaxk,

O ysurarernnumxapKaHiaiHyKTaHHHTeTaPIHKHIHKATPOGHIadIeMEHTApCHPTOY Ta IH.
busHuHTKypcuMu3naacocui METOJ MaTeMaTUuK aHanus3 OyNraHIUTrny4yH,
OM3cHpTIApJaHKYITMYAIIapTIapHUTATA0KHIaMH3.
Tawpud. bepuncan O cupm yuyn ymea meeuwnu uxmuépuii nykma ampoguoa (f,G)

napamempaauwt ycyau maexcyo oyauob, oynoa X(U;V),y(u;V),z(U;V) pyukyusanap y3nykcus xycycui

z

u u

Yo 4,

xocunanapaa 32a 6a ( j mampumyanune paneu ukkuea mene oynca, O cupm pezynap cupm

Oeliunaou, napamempuaul yCyau 3¢a pe2yusap napamempiaul 0etiunaou.

-> >

CUpPTHUHT  pPEryJjsipjiuK IIapTUHU [I‘U,I‘V} =0kypuHuIa XaM  E3UMMMH3  MYMKHH.

buskypcuMmusnaacocaHperysipcupTiIapHUypraHaMus.
OHAMCHUPTIAPHUHIOSPIITUIILY CYJUIApUXAKUIAKy MM JaruTeopeManapHUUCOOTIIaIHK.

Teopema-1.busea G coxada anuxnanzan cunnur X(U;V), y(U;V), Z(U;V) pyuryusnap bepunuo,

u ZU

v \

X
xap 6up Hykmaoa rang [ v ) j = 2 meHenux ypuuau oyica,

X = Xx(U;V)
y=yuv) (uv) eG
z=1z(u;v)

cucTeMa perysipCUpTHUAHUKIAW M.

Hcoor. Teopemanu nucbotnau yayH
O={(x;y;2): x=x(U;V),y = y(U;v), z=z(u; V), (u;v) € G}
TYIUIAMHUHT COJA CUPT DKAHJIUTUHU Kypcaramu3. byHUHT ydyH dca 0 TYIUIAMI'a TETUILIIN UXTUEPUI

Po = (X(Ug:Vy), Y(Ug: Vo), Z(Ug; V) ) HyKTAHMHT eTapau KuumK atpoduza O siemeHTap CHPT SKAHIUTHHA
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kypcaramu3. bupopra & >0Ba Gg = {(u;v) eG:(u,—u)®+(v,-Vv)’ < 6‘} OYMK JOHpa YyYyH

f:(u;v) > (x(u;v), y(u;v), z(u;v)) kouna  buman  amuknanran  f:G, — f(G,) akcnantupunsn
Kapaiimus. bepuiran X(u;V), y(u;V), z(U; V) byHKIHsIIap y3iaykenus Oyiraniaurd yuyH f Xam y3mykcus
akcnantupunaup. Arap f y3apo 6up kuitmatiu Oyica, YHUHT TeCKapuch f‘lMaBn(y):[ Ba Y3JIyKCHU3

6ymamm ( f ysmykcmsmarn xam  X(u;V), y(u;v)Ba z(U;V) GyHKIHSIAp Y3IyKCH3IMIH Ba TeopeMa

mwapTuial Kenub dukamm), neMak O HUHT PyHyKTaHu y3 wuura omyun f(G,) kucmu snementap
cupT Oynanu.

Iyuunr yayn oupopra € >0yuyn f akcaaHTUPHIIHKHT ¥3apo OUp KUMMATIM aKCIAHTHPHUIL
9KaHJIUTHHU UCOOTIalMu3.

1., 2

dapa3 xwnaiuk, & >0, & —>0,i=12,3,...8a Gg noupara terunuma (Ui Vi) Ba (U ;viz)xap

|
xunn Hykranap yayn f(u';vh)= f(u’;v’) Tenrmuk Ypurma 6YicuH. YMyMUHAIMKHA dYerapajlamacian
aHUKIMK yuyH Ul <Uu’Ba V; <V’ 1e6 dapas kunainuk. llynna,
(U vi) - x@usv) =0, y(uihv) -y ve) =0, z(uhvi) - z(ufsve) =0

TEeHITIMKIapAaH Ba JlarpaHxk TeopeMacuiaH

X, (P VDU =u) +x, (U, g1 (v —v) =0

Yo (P V(! —u) +y, (uf, 07 )(v —vi) =0

z, (P VDUT =) +2, (U7, 67) (v —v;) =0
TeHrMKIapHu onamus.By epna p;, p?, p’e [U,lU,Z} q, o7, q’ e [Vil,Viz],uiz —U" Ba V> —V' conmapu
Oup BaKTIa HOJITA ailJlaHa OJIMAMIN.

[IIyHUHT y4yH IOKOpUJArd TEHIJIUKIAPAaH

X, (Pivi) _ vu(PEsv) _ z,(pivi)
x u’a) oy What) ozl

MyHocabatau onamus. bymyHnocabatna X, X,, Y, Y, BaZ,, Z, QyHKOHUAIAp y3TyKCH3JIUTUAAH

doiinananuo, i — o0 JINMUTrayTcax,

Xu(UO’VO) — yu(UO’VO) — Zu(UO’VO)
X (U, Vo) Yy (Ug, Vo) 2, (Ug, V)

Mynocabatau onamu3. bBymyHocabaraca Teopema mapTurazuaoyiras,

X z
rang ( w Yy “] <2
XV yV ZV (UOYVO)
Tenrcusznukka Tenrkywmuamp. Jlemak, ¢apasumusnoryrpu, Ba € >0 erapnu kuumk Oynranma
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f:G, > f(G,) akcrnanTupum Tomosoruk akcaantupuuanp. bynnanasca, O TymnamHuHT P, HyKTaHH
3 muura onysun f (G,) KucMu s1emMeHTap CUPT SKAHIUTY KeTHO YUK

Teopema-2.Pecynsp 0 cupm ynea meeuwinu P(Uy,V,) HYKma ampoguoa,

X =x(Uu,Vv)
y=y,v), (uv)eG
z=12(u,v)

u

Ilapamempux  menenamanap époamuoa bepurud, P HyxKmaoa oemepmMuHanm  HOJNOAH

\

papxmu 6ynca, wyndaii cunnuk (X, y) dyuryus masocyoku P nykmanunz ampoguoa O cupm 7 =
f(X,y) @pyukyuanune epagueuoan ubopamoup.

M3o0x. bus perynsp cupmiapHUHT HapaMeTpiall yCyJIMHU TaHJIaraHUMHU3Ja Xap JOUM X, X,
Yoo Y, 2, Z,X0OCHIATap MaBKyJ Ba y3IyKcu3 OYIUIIMHY Tanal KuiaMus.

Hcoot. Teopemanu ncbotna yuyH,
{x =X(U;Vv)  X(Ug,V,) = X,
y=yUv) " YUy Vo) =Y,
cucTeMara MaTeMaTHK aHAJIW3 KypCHIAry TecKapy (QyHKIFsUIAp XaKuJard TeOpEeMaHu Kyaiimus. by

Teopemara acoca myHnait 6 >0 conn Ba IT; ={(X, y):| X, —X|< 8,| y, — Y < 5}

Coxana aHuKJIaHraH mryHaai quddepennuammanysun U =Uu(x;y), v =V(X; y) DyHKIHUsIap MaBKy/IKH,
yrap X(u(x; y), v(x;y) ) =% y(u(xy), v(X; y)) = y TeHIIIHKIapHUKaHOaTIaHTHpaguBa U(X,; Y, ) = Uy,

V(X Y,) =V,,MyHOCa0aTnap Yypurnu Oymamu. Jlemak, P HyKTa anoq)I/maO cuptZ =z(u(x;y),

v(x;y)) = f(X; y) pyakuussHUHT Tpadurugad nbopaTaup.

3. Cupt ycTuaa éTyBYM 3rpH YM3UKJIAP.
Perymap O cupranar peO nykra atpoduna perymsp (f,G) mapamerprmar ycymm
r=r(u,v) 1)
TEHIJIaMa €paaMuia Oepuiras, CUpT yetiuaa M Hykragad YTyBUM y Srpu YM3UK Oepuiran 0Yiuo, y
p=p(t), a<t<b. (2)
TeHriaama épaamuaa napamerpianrad Ba y < f(G) 6yncun.

Anukiuk yayH, M cupt Hykracu cudatuma (U,;V,) KOOpaMHATanapra, SrpH YH3UK HYKTacH
cudaruna t mapamerpHunr t, kuiimatura moc kencuH. TaOumiiku, Xap 6up te(a;b) ydyn mynnait
(u(t),v(t)) e G nykra maBxyn 6ymuo,

AU =ru)v®) (3)
TEHITIMK YpuHnu Oymamu. Arapy CWUIMK JTpu 4u3uK Oyica, u(t),v(t) pynkcusmap xam

nuddepercraianyBun  GyHKCHsiap Oyiaaau. bynunm cOormamydyn O CHPTHHHT peryisip CUpT

51



A X YA
skaHauruga ¢oinananamus. O perynsap cupr Gynramnura yuys rang (X: 1//” Z“j = 2 TEHITIMK
\ v
y Yu y x = x(u;v) y
VpUHIA. AHUKJIUK Y9yH #0 6yncun 1e6 dapas Kuauo, ( )CI/ICTeMaHI/I KapaiMus.
v y=ylv

Arap y cuiuiK arpuun3uK Oyica, p(t) BekTop ¢yHKcusHUHT koopaunaTanapu X(t), y(t), z(t)

nupdepencuaianyBud  QyHKcusiap  Oyaaam.  bupoprat® € (a;b) yuyn X" = x(t%), y = y(t"),

X= XU,V

Z'=z(t").Bau" =u(t"), v: =v(t") 66J‘IFI/IJ‘IaHIJ'IapKI/IpI/ITI/I6,{ ( . )

y=y(uv)

CHCTEMaHU
{x(u*,v*) =X
yiv) =y’
Ha3opar caBo/u1apu Ba TONIHPHKJIAP:
1.  Wymanmupysunm wmswrnm P= P(U) TeHTIaMma OHMIaH GepHIITaH, SCOBYMIAPH € BEKTOpra

napajuies OyiraH CHIIMHAPHUHT IMapaMeTPUK TEHTIIaMaIapy TY3HJICUH.

u
2. dazoma X =ach (gj, y=0, Z=U Tenrnamanap Gunan Gepuiran unsukuuar OZ Yku

aTpodua alTaHUIIMIAH XOCUII OYIraH CHPTHUHT (KaTEHOM]1) TEHIJIaMaJlapUHU €3HHT .
3. T'mnepO6onmk mapabomoun
X2 y2

KaHOHMK TeHInama OwiaH Oepwirad Oyica, YHUHT LIYHJai MapaMeTpUK TEHIJIaMallapuHU €3MHTKH,

o)}

KOOpJIMHATa YM3HUKJIapU SICOBUMIIAp/IaH ubopat OYICcHH.
4. C¢epaX=acosucosv, y=asinucosv, z=asinv

napaMeTpHUKTeHIIaManapiuonianoepmiranoyica, yHUHIOUPUHYY KBAJPAaTUK (POPMACHHUTOIUHT.
2

. \'
DMnTuk napabonona X =/pPvVCOSU, Y= \/aVSIH u, z= > TeHIJIaManapouiaHOepuiIray,

YHUHTOMPUHYH KBaJpaTUK (POPMACUHUTOIMHT.

5.  bupunum KBaJIpaThuK dopmacu | =du?® + (U? +a?)dv? kypurHIIIAGY IraHCHPTAA
1 1
u==-av’, u=--av’, v=1
2 2
YU3UKJIAPXOCHIIKUIITaHy Y0y pUaKHHHT TIEpUMETPHHUBAOY PYaKIaPUHUTOITHHT .
6.  bupuHum KBagpaTHK Gopma 6-Macanagark KypUHHIIAA0YIrancupTaau =av,u=-av,v=1

YU3UKJIapOMIaHyerapalaHranyd0ypuakHUHT FO3HHU X COOIIaHT.
7.  bupunum kBajgpatuk (opma 6-macananaru KypuHunadynrancupraau+v=0,u—v=0

YU3UKJIapopacu1aru0ypyaKHUTOIIHHT.
8.  bupmamnamu runep6onona X = achucosv, y=achusinv, z=cchu

TeHTIaMaraponIanOepuiIraHoyica, YHUHTUKKUHYIA KBapaTHK (POPMACHHUTOITHHT.
9.  JloupaBwuit mHAp X = RCosv, y = Rsinv, z = U renrnamanapbunandepunranoyica,

YHUHTUKKUHYY KBaIPATHK (POPMACHHUTOITHHT.
10. CuprF(X,Y,z) =0 tearnamabunandepmirad. YHuHT ['aycc arpUIMTHHUTOINHT .
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11. Cuprmuddepencuamnanysun z = f (X, y) byHkuussaunarrpaduruianudopatoyica, yHUHT
l"aycc Ba ypTa SrpUIUTrUHUXUCOOIIAHT.

12. Coepa X*+y*+2°=169 Tenrnama Guman OepwiraH. YHHHT M (3,4,12) wnykramaun

YTyBYHM ypUHMA TEKUCIIUTH Ba HOPMaJ TEHIJIaMaiapy Ty3WUJICHH.
13. T'emukoma X =uUC0SV, Yy =USINV, Z = av TeHI1aMaiapOomIaHOepuiraH.

YHUHTYPTadrpUINTUHUTOIIMHT .
14.  Cupr xyz =1tenrnamabunan6epmwirad. YHUHT X+ Y +2—3=0

TEKUCJIMKKANapaulelypUHMATEKACIUKIAPUHUTOIIUHT .
15. T'enukoup y4yHIreoAe3uKUYM3UKIAPHUHI TEHTJIaMaJIapUHUEZUHT

16. CuprXx=U”+V* y=U"—V? Z = UV TeHrIamManapouIaHGepHIITaH. Yuuar P(u=1,v=1)
HYKTAaCHJIAaru V = U YU3HK HYHATMIHOYHHYaHOPMAISTPUIUTHHUTOIUHT.
9
17. Cuprz=2x*+ > y’ Tenrnama Ouman Gepwiaras.Yuunr M (0,0,0)nykracunaru J{ronen

HHJAUKATpUCaCHu TCHIJIaMaCHHU TYy3UHT.

6-AMAJIMM MAIIFYJIOT MAB3Y: KVIIXUWIJIUKJAP. KYIIXUJIJIUKJIAP
TYPJIAPM.
KYIIXWIJINK TEOMETPUSICH.

1. Puman reomeTpusicu 3JieMEHTIIapH.
Cunnur K -pnuamnu N xpnxunnuxnu cunnux n=ynuamnu KYnXuniukka y3uykcus akcaanmupuu

S N —> M cunmux deiiunadu, azcap uxmuépuii p N nykmanune ampoguoa N ea M
oazu Oupop Kapmaoa Cuiluk QYHKyusnap ounan oOepuica, AbHU ggoh‘l @yukyus M 0a CUuLIuk

@yuryus o6yaca (2-pacm). Icramub ymamus, 6ynoa N, M kynxurnuknaprune ynuamnapu K, N

uxmuéputl Gy1umu MyMKuH.

goh™

2-pacm.
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Wkkyn CWINMK KYNXWUIMKHU Y3apo OWp KUMMAaTIM MKKA TOMOHJIAMa CHJUIMK AKCIaHTHUPHUII
nuddeomopduszm, OyHIal aKCITAHTUPHUII YPHATHII MYMKUH OYJIraH KYNXuUIMKiIap sca nuddeomopd
NeUnnagu.

M a2 commx ityn ne6 - I [A,b]—> M cwumk akcmanTEpHmra aiTamus.
Jlokan koopauHaTanapAa Wyn HyKTaJIapUHUHT Xap Oup X' o ¥ KOOpJIMHATACH CHILUIMK (DYyHKIHS
oynmamu. 7 (&) Ba 3 (D) mykranap iyaHMAT Gomm Ba OXMUpPH AeHUIAIN.

Teopema 3. ¢@ - N —> M - cwuMK KYNXMIUIMKIADHU CHJUTMK aKCJIAHTUPULI — Ba
VgeM @ akcnaHTHpHIIHUHT peryiisip HyKracu OyicuH. Y Xoima [P HyKTaHHHT TYJa mpoodpasu
B=p™(q)n a2 ymavu dimB =dim N —dim M =K — N 6yuran cwumk
KHCM KYIXWJUIMK Oyiiaau.

Hc6or. B =¢_1(q) KATJaMHHUHT KYIOXWUIMK DKaHWHH HcOoTmam yd4yH, xap Oup P € B
HYKTaHUHT aTpodua omikopmMac pyHKIMS XaKuaard TeopeManu KyJutam erapiu. Hatuxkana xap Oup
p € B nykrammar R*™" epxmun pazocunaru coxara romeomopd P eU arpodra sra 6ymamm. u
arpodua nokan koopaunuranap cudaruga N KYnxuwuMKHUHT |, HyKTacu arpoduyaru (Xl,...,xn)

JOKaJ KOOpJIMHaTajgapAaH Oupop (n - m) TaCUHU OJIMII MYMKHH. Arap Oy KoopAMHaTaiap

(Xil yeeny Xin_m ) Oyica, y Xon1a Koiarad (X j) JIOKaJI KOOpIMHaTaIap (Xil yeres X ) OpKaJIM CHILIIUK

n-m
dyHkimsiap 6unan nponananaay. byngan B =@ (q) HUHT CHUIIMK KYIXWUIUK KaHJIWTH Kenuo

YUKA]IN. (yl,..., yn)N KYNXWUIMKHUHT 0 HyKracu arpoduparu OoIlllKa KOOpAMHATa CUCTEMAacH

65’/J'ICI/IH. (yh PR yjnim ) CUCTEMaA B a JIOKAJI KOOpAUHATaJIap CUCTEMACUHU TAalIKWJI 3TalH. VY xonga

Y, =Y, X)) =Y, (0006 X X (X X, )

Cunnmuk yskius 6ynamu. Teopema ucooTmanm.

By aca omkopmac GyHKIHS XaKugaru TeopeMa aH Keinubd YuKau.

Axcnantupui 1uddepeHanm.
@ N - M — cWuIMK N KYIXWUIMKHU CHJUIMK M KYNXWIIMKKA CHJUIMK aKCIaHTHPHII

oyncun. N naru xap 6up ) itynra M ja @oy WY MOC Kenaju.

M 1a 6upop @ (p) nykra arpodumga Gepuaran xap 6up f dyuxumsapra, N na Gupop p
Hykra arpopuna 6epunran T o ¢ pynxuus moc kenaau.

CriK () aKCIaHTUPHUIIHUHT , HyKrajgaru aupeperunamn dp @ ne6 dpyp TpN—>T M
aKcIaHTUpHIra aitunany, y xap oup ue TpN Bexropra dpy (U)e T, ) M BEKTOpHH MOC KYiHanu, M

na uxtuépuii f cunnmk QyHkMATra Kylingaru Kouaa 0yiuda TabCUp dTalu:
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(Ao (U)F=u(fop).
Arap u BekTOp } UYJIHHHT p = , (t) HyKTaJa Te3JIMK BekTopu Oyica, y xonaa dpe,(u) BEKTOp
@ © ) WYnHMHT t 1a TE3NMUK BeKTopu Oynaau (3-pacm),
dpp (7'0)=( 2 = 27 )(1).
Oxopunarn  dopmynanapaan  kypuHaamku, uxtuépuii  u, velpN, aeR na
do(u+v)=de(u)+de(v), dp(au)=adp(u), serr @ :N—>M CHUHK aKCTAHTHPHITHHHT
mubdepennranu  dp YU3KMKINM aKCIAHTHPUII Ba IWIYHUHT YYyH, XYyCyCcHH XoJulapia CHJUIHK

aKCIaHTUpUII Oynany,

(p)

Tabuuu Kouoa Oytuya anurianean dpy, (P, U)= (P (p), dpp(u) ypumma Kamaamanaphu
axkcranmupuut g, . TN—TM nu Kapaiimuz. By akcranmupuws ymyman o12anoa Yusukiu amac, 6aiku

Kamaamoa Yu3ukiu.
Fomupuw, srcovinawmupu, cyomepcus.

Aeap xap bup p e N nykmaoa dp, uusukiu akcianmupuui s0pocu gpaxam Honoan ubopam 6ynca,

Aviu dpp ToN - pasonu T, \M nune gucm ghazocuea Husukau u3oMopgh axciawmupea, y xo10a 1)

(P)
axcnanmupuws N xynxuniukuu M ea (cunnuk) 6omupuwt Odevunaou. Tabuutixu, 6yHOa k=dimN <
dimM=n 6ynuwuzapyp.

N 0a p nyxmanu y3 uuuea onveuu (V, g) kapmanune noxan koopounamanapu x*, .., x* ea M
oa ,(p) nykmanu 33 uuuea onveuu (U, h) xapmanune y* , ..., Y" noxan xoopounamarapuoa
axkcianmupuws CULIUK QyHKyusaiap ounan bepuiaou

y' =y (X}, x°); i=1..,n.

@ axcranmupuw 6omupuws 6yauwu yuyn k < n 6yaub, xap o6up peN nykmaoa Hrxobu
mampuyacu (—Ij HUHZ paHeu K 2a meHe OVIumU, SSbHU MAKCUMAL OVIUWU 3apyp 6d

i=1,..,n; j=1,..k

XJ

emapauoup.

AKkobu mampuyacurHune paneu 10Kal KOOPOUHAMAIAPHU KAHOAL maniawea O0nuK amac éa P
axkcaanmupuwnune p Hykmaoazu ougpgepenyuanry d g Hune paneu oenunraou.

Aeap @ : N — M axcranmupuwoa N y3unune obpasuea ougpgeomopgh 6yica, y xonoa P
axkcianmupuw (CUnIuK) sxcotnammupuis oetiunaou. by bomupuwnune xycycuii Xoauoup.

Hxmuéputi b6omupuw 10Kan sxcotiiawmupunt 6y1a0u.

Aeap k>n oa Axobu mampuyacunune paneu xap oup HyKmaoa maxkcuman Oyica, sbHU n ea

mene Oyica, y xonoa P axcianmupuui cyomepcus 0etuuiaou.
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Muconnap. 1. Cunnux axcranmupuw 77 " TM " =M "npoexyusnawe T oaeu xap 6up (p,u)

(oynoa peM,u eTpM) 6eKmopea  YHUHZ  HYKMACUHU ﬂ(p,U)Z p Mmoc kysou. by

axcranmupuwHune xap 6up nykmaoa paneu maxcuman, svhiu N 2a mene 6ymeanu yuyn cybmepcus
oynaou.

2.¢:R?* > R akcranmupuw Kytiuoazu Kouoa 6yiuta aHUKIAHAOU: ¢(X, y)= X, YHUHZ paHeu

1 2a menz cyomepcus 6ynaou. Ynune @' (C) =0 xamnamarapu myepu yusuxiap 6ynaou.
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VI. KEUCJIAP BAHKUA

1-macana. xOz Tekucnuruaa Oz YKUHU KecMaiauran X =¢@(U), Z =y/(U) YU3UK

oepwirad. by unsukan Oz YKu aTpoduaa alIaHTUPUIIIAH XOCHII OYIraH aillanma
CHUPTHUHI TEHIJIaMacHu Ty3WJICHH.
Eunm. YMmymuiinukka 3u€H eTkazmacaad oepwiradn X =@(U), Z=y(U) 4u3UK y4yH

o(u)>0 mapr ypurau ne6 papas Kumamms. Drpu YM3UKIM KOOpAMHATANIAp cudaruia

/XOP =v OypuyakHM Ba OCpWIraH YM3UKHUHT u mapaMmeTpuHu osamu3 (16-pacwm).

A7

x=0p(u)
z=y(u)
\ ¢(UA o)
| r : M
Ew(u)
ooy R
v v P
N
X 16-rasm

Yusuk ycrupard xap oup L(u) nykra mapkasu Oz Ykuna érrad Ba paguycu x=g(u) ra
TeHr OyIran ainaHanu ynsag: MA=OP =g(u).

Koopaunar umsukmapu:  u=const—mnapamieiap (aililaHamap),  v=const—
Mepuanannap 6ynaan. CApTHUHT BEKTOP TEHTIIAMaCH:

F = o(u)cosvi +¢(u)sinvj +y(u)k,
KoopavHaT KYypUHMIIIArH TEHIIaMAlIapH 3Ca:
x = p(u)cosv, y = g(u)sinv, z=w(u).
Bepuiiran un3uk OwaH aiylaHMa CUPTHUHT YUYHHYH KOOPIUHATACH OUp XHIIAMD,
yyHKH yu3uK Oz YK aTpoduaa aiiilaHMOK/Ia.
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2-macana.Oz YKKa NEepreHAuKylap AB TYFPU UYM3UKHUHT 1y VK aTpoduia
allllaHUIINIaH Ba IIYHUHT/ICK, aillaHumn Oypuyarura mpornopcuoHan Te3nuk Oomman Oz
Oyinad CWDKUIIMAAH XOCHJ OYiraH CHpT TYFpU Tenukoup — aeiwmnamu. TYrpu
TeJIMKOU]] TEeHTJIAMaCUHU TY3UHT.

A

X 17-rasm

Eunm. Koopaunaranapau Kyiuaarda tanaaimms (17-pacwm):
MA=u, ZXOP =v
[Maptra xypa OA=av, Oynna a =const. Koopaunara yusukiiapu: U = const -
BUHT YM3UKJIAP, V = CONSt —sicOBUMIIAp (XapakaTiIaHyBYM TYFpPU YU3HKJIAp)IaH ubopat
oynanu.
1-macananan goitgand re IMKOUIHUHT BEKTOP TEHIJIaMacu
F =Uucosvi +usinvj +avk,
apaMeTPHK TEHIIaMalapy 3ca
X=UcosV, y =usinv, z=av
KYpUHUIILIA OYJIMIINHU XOCUI KUJIaMU3.
2-Keiic
1. Kyituaaru cepa MapkasMHUHT KOOPAMHATAJIAPH Ba PAINYCU aHUKJIAHCHH.
1) x2+y?+72-12x+4y-62=0,
2) X2+y>+72+8x=0,
3) X2+y?+72-2x+4y-62-22=0,
4) X24+y?+7%-62-7=0.
2. Kyitunaru aiiana MapKasuHUHT KOOPIHHATAIAPU Ba PAINYCH aHUKJIAHCHH.
X2 +y?+72-12x+4y-62+24=0, 2x+2y+z+1=0.
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3. Kyitnnaru aitnaHaHUHT MapKa3u aHUKIAHCHH.
X2+y2+72=R?, Ax+By+Cz+D=0

4. A(3;0;4), B(3;5;0),C(3;4;4),D(5;4;6) nyKTaIapHUHT

(x-1)*+(y+2)*+(z-1)*=49

cdepara HEUCOATaH Ba3UATH aHUKJIAHCHH.

5. Kyituaaru TeKUCTIMKIAPHUHT YIIOY

(x-1)*+(y-2)*+(z-4)*=25

cdepara HuUCcOATaH Ba3UATH aHUKJIAHCHH.

1) 2x+2y+z+2=0,

2) 2x+2y+z+5=0,

3) 2x+2y+z+11=0.

6. (x-a)%+(y-b)?+(z-c)*=R?

chepaHuHT yoy

X=Xo+lt, y=yo+mt, z=zo+nt

TYFpPU UM3MKKA KyliMa OYiaraH JAuamMeTpual TEKUCIUTHMHUHI TEeHIJlaMacu
TY3UJICHH.

7. Yoy

(X-1)*+(y-4) *+(z+1)*=25

Coepannnr M(3,5,1 )HyKkTajma TEHr UKKWra OYJIMHAJWraH BaTapjapUHHHT
IT€OMETPUK YPHU TONHUIICUH.

8. X?+y?+72-R?=0

chepannHrS(Xo Yo Zo) HYKTaJaH YTYBYHM BaTapiiapu YpTaTapHHHHT T€OMETPHK
YPHU TOIHUJICUH.

9. X2+y2+72-R?>=0

cepanunnr(-R,0,0) Hykragan yTyBuYM Batapiiapu YpTaJIapHHUHT T€OMETPUK YPHU
TOTHJICUH.

10. (x-a)2+(y-b)*+(z-c)*=R?

cepannarMo(XoYoZo) HyKTalaH YTyBYM Ba Tapiiapu YpTaJapHHUHT T€OMETPHK
YPHU TOIHWIICHUH.

11. S(Xo Yo Zo) HykTaman X°+Yy?+z?=R? cpepara yTKa3uIraH ypuH MATEKMCIHMKKA
TYIIAPWITaH TMEPIeHIUKYIap aCOCIapUHUT TE€OMETPUK YPHU TOMUIICHH.

12. (x-1)2+(y+3)?+(z-2)>=49cdeparaM (7, -1, 5) HykTama YTKa3suaras ypuH
MaTEKUCIIMK TEeHIIaMaCH Ty3UJICHH.

13. (x-a)?+(y-b)?+(z-c)>=R%ceparaMy (Xo Yo Zo) HyKTaja YTKa3suiIraH ypuH
MaTEKUCIIUK TEHIIaMaCH Ty3UJICHH.

14. x*+y?+7°=R%cdeparaMy (Xo Yo Zo) HyKTaga YTKa3WITaH YPMH MAaTEKHCIIHK
TEHTJIAMAaCH TY3HWJICHH.

15. x2+y?=9, 7=0 va x?+y?=25, 7=2 aiinaHanapaaH yTyBuu cdepa TEHITIaMacH
TY3WJICHH.
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16. Koopmumaramap Oommgan Ba (X+1)2+(y-2)>+(z+2)?=49, 2x+2y-z+4=0
ailnmananad yraaurad cepa TeHIJIaMacu Ty3UJICUH.

17. (1, -2, 0 )mykraman Ba (X+1)24(y-2)?+(z-2)?=49, 2x+2y-z+4=0 aiinanagan
YyTyBuH c(pepa TEHIIIaMacH Ty3UJICHH.

3-keiic

18.Tyrpu umsuKIapHUHT OoOfjaMu S; Ba Oy OoFmaMmaru TYFPU YH3UKIAPT
anepreHauKyap OyiaraH TeKuciaukiap Oornamu Sp; Oepuirad. S; OOFJIaMUHHUHT TYFpHU
YU3UKJTapU Ba Sp; OOFJIAMHUHT TEKUCIUKIApH Kecummaad. Kecuin HyKTalapUHUHT
TCOMETPUK YPHU TONMWICHH. S; OOFIaM TEKUCIHKIapu OwmaH Sp; OOFJaMHUHT 1Ty
TEKUCIIMKJIApra  MepreHuKyiIap  OYnran  TYFpU  YM3UKIAPHUHT  KECHILITaH
HYKTaJapuJiaH XOCHJI OYJIraH reOMETPUK YPHU aBBAJITM F€OMETPUK YPHUHUHT Y3UJaH
nOOpaTINTU UCOOTIIAHCHH.

19.
KannaiizapypuiiBaetapiumaproaxapuirangaAx+By+Cz+D=0rexucmukx?+y>+z°=R%c
dbeparaypunaau?

BbymaprOaxapuiranaeOypruHUIIHYKTAaCHHUHTKOOPAMHATAIAPUTOHIICHH.

()

20. YKJ1apukoopIMHaTayKIapuOuiaHyCcTMa-yCTTyIIIyBYH,
X 2 7 2 y 2 z 2
OxzeaOyzrekucauknapaumocpasuiaay =0, % + - 1, x=0 5 + %

=1un3uknapoyinadKkecuoy TyBUNAIIIUIICOUATCHTIAMACUTY 3UJICHH.

4-keiic
2 2
21. YknapukoopauHaTaykiaapunaauoopar, =0, %4—;’_6 =1smmunceaM(l, 2, +/23)

HYKTaOPKaJIMY TYBUMIILIUIICOMITEHI IaAMACHTY3UJICHH.
22V KI1apuKOOpIMHATAYKIIapHIaHHO0PATOY IraHBa X2+y?+72=9, Z=X

ananaganxamaaM (3, 1,1)HykragaHy TraH3UTMIICOMITEHTIaMaCUTY3HIICHH.

2 2 2
23. Xy,

27 12 75

=1smmuncouaanarM(3,2,5)HyKracuiarny puHMaTEeKUCIIMTUTEHTJIAMACUTY 3UIICHH.

2 2 2

24 Ax+By+Cz+D=0TtexuciukauHT :—2 + E)/—Z + (Z:—z =1
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AJUIANICOUAT Ay PUHUILIN Y9y H3apypPUNBACTAPIUIIAPTTONMIICHH.

X z
25. Ax+By+Cz+D=0rexucauknunr — + y—z +—=1
a c
AILTUTICOUAOUITAaHKECUTITMIIINY Uy HKaHAaIIIap THUHT O ayKapUITUIII3apypBaeTapin?
2
X z
26. .7+§+7=1
a® b ¢

SINIUIICONIHUHIMAPKASHUAAHYHUHTYPUHMATCKUCIIUTUTaTYITY pHJIT'aHIICPIICHANKY JIapJia

PacOCIapUHUHITEOMETPUKYPHUTOITUIICUH.

X_+__:

27.
h? ¢?

QJN| .

ammunicongHUHTAX+BY+Cz+D=0TekncamkOnIaHKe CUIITUTITIU3UFHHIHT MAPKA3U TOTIAIT

CHH.

28, X_z + E)l_z + Z_Z =1 snmuncongHuHarM (X, Y1,

QD
(e}

Z1)HYKTaIaTCHTHKKUTa0y InHA T aHBaTapIapUHIHITE€OMETPHKYPHUTOIHIICHH.

2

29. % + 1—6 + ZT =1 smunconaHuAra(2,1,2)BeKTOpramapansie,

BaTapJ'IapI/IHI/ITCHFI/IKKI/IFa6S'/J'IyB‘H/II[I/IaM CTPAITCKUCIIMTMHUHI TCHI TIAMACUTY3UJICUH.

2 2 2
X Z
XY 42

30. s

=1 smuncouaHUHTP (Xo, Yo,

QD
(@}

Zo)HYKTalaHy TyBUMBATAPUYPTAIAPUHUHI TEOMETPUKYPHUAHUKJIAHCHH.

2 2 2
31, XY 42 g

2 2 2

QD
(o
(]

SIUTUIICOUIOMIAHX +Y2+72= RZC(bepaypI/IHMaTCKI/ICJII/IKJIapI/IHI/IHFKCCI/IH_II/IH_II/II[aHXOCI/IJ'IKI/I
JMHTaHAJUTUIICMapKa3IapUHUHTTEOMETPUKY PHUAHUKTAHCHH.
5-keiic

32. VmappmoopaHHaTayKnapHranapannen y_ +4 =
a’

02 ¢
amnunconadunanAX+By+Cz+D=0TekncIMKHUHTKECUITUIITY U3UFUAHY TY BUUAIUIUIICO

2 2 2

X . .

UJITEHIJIaMac — + y—z =1+ 1 (Ax+By+Cz+D)kypunui a0y muimmucO0TIIaHCHH.
a

2
N
2

33. 1-2

g:|><
N
cr|~<
N N
o
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(Ax+By+Cz+D)=0TenrinamabuiaHaHUKIAHTaHAJUTATICOM IJTApMaPKA3IAPHHUHTTEOMET]
UKYPHUTONUICUH ( A — UXTUEPUINKUIMATIAPHUKAOVIIKUIIAIN).
2 2 2 2 2 2
X z X z
34. I/IKKI/ITa—2+y—+—:1, —2+y—2+—2

a’ 2 b

QD
(e}

=1(a>b)smunconakanaaiun3uk0Oyitrabkecuam?

2 2 2
35. L+l 4=, (a>b>c)

)
O
()

DIUTUTICOUTHUAMTaHaIapOyHnuaKecuoy TaIuraHXxaMMaTEKHCIIUKIIAP TEHTIAMACUTY 3HJIC
UH.

2 2 2
36. X+l +Z o

2

QD
(o
(]

BHJII/IHCOI/II[HI/IHI‘MapKaBI/IIIaH6apLIaHYKTaJIapI/IIIaYHI‘ayTKa?»I/IJII’aHypI/IHMaTGKI/ICJIHKJIapFa

yabynranmacodanapdraTeHroynaguraHHyKTaTapHHHTTeOMETPHKY PHUTOITHIICHH.

2

2 2
37. 36-macananu ;—5 + 1_6 + % =1 >IIHUIICONTY Ty HEUHHT .

2 2 2
38. L e

D
O
(@)

(a>b>c)snnmunconanonpaBuitkecuMaapuMapKas3iapyuIaHTy 3UITAaHHYKTaJJAPHUHITEOME
TPUKYPHUTOIUIICUH.
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Tepmun

I'JIOCCAPUI

V36eK THIHIArn mapxu

HNHrau3 Tuiamaara mapxu

AHAJITMTUK IreoMeTpus

UKKUHYY TapTHOIU

HWKKHWHYHA TapTI/I6J'II/I YU3UKIIap Ba

CHUPTJIApHU YpranyBuu ¢paH

the subject which studies second
order lines and second order

surfaces

YUSUKHUHI MApKa3u

HKKHHYH TapTI/IﬁJIH

HMKKHMHYH TapTI/I6J'II/I YU3UKHUHT

CUMMCETPHUS MapKasnu

symmetry center of the second

order line

YU3UKHUHT THAMETPHU

napaJuies BaTapiap yprajgapuiaH

YTYBYM TYFPH YN3HUK

The line which through centers of

parallel hords

KOHYC KeCumMJiap

KOHYCHH TEKUCIUK OHJIaH KEeCHUIII
HaTHXXacuJla XOCHII Oyran

HKKWHYHA TapTH o YHU3UKIIap

Second order lines which are

intersection of the cone and plane

nugdepeHna

reoMeTpus

nuddepeHnamIanyBIH
byHKumsIap EpaaMuaa
napaMeTpIIaHTaH YH3HKJIap Ba

CUpTJIapHU YpraHyBUYu GaHaup

the subject which studies curves

and surfaces, parametrized by
differentsiable functions

3JIeMEHTAap 3IPH YU3UK

OYMK UHTEPBAIHUHT TOIOJIOTHK
(romeomop() akcIaHTHPUIIIATH

obpasu

The image of open segment
under topological (gomeomorf)

mapping

CO1a 3TPH YN3UK

y3Ura TEeruiuv xap KaHaan
HYKTaHUHT OupopTta atpodua
3IIEMEHTAap 3TPU YU3UK

Oynanurad OOFJIaHUIILIIN TYTLIaM

Connected set which is a
elementary curve in some

neighborhood of any point

Tomosaorus

reoMeTpK 0ObEKTIIAPHUHT
TOTMOJIOTUK XOCCATIapUHU

YpranyBuu daHaup

the subject which studies
topological properties of

geometric objects

I'eope3uxk Yn3uK

cUpTIapa eBKIH]
reOMeTpHsICHIATU TYFpU

YU3UKJIIAPHUHT aHAJIOTUAUP

It is analog of strigth line of

Euclidean geometry

Tomosioruk xoccajap

reoOMeTpUK (pUrypagsapHUHT
romMeomMop¢ aKcIaHTUPHUIILIA
CaKJIaHyBUYHU XOCCAIAPUIUD

Properties of geometric figures

which is preserved under

CUPTHHUHT KaJaom (soul)

homeomorf mappings

CUPTHHUHT a0COIIOT KaBapuK

KOMITAKT KMCM TYIIJIaMUIUD

absolute convex compact subset

of a surface
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CHUPTHHHI HyHAJIMII

Oyiinuya HOpMaJI ATPUJIMTH

Oepuiran iyHanumira napasuien
Ba CHPTHH THUK KECYBUYH
TEKHCIUK OMJIaH KECHII
épramua Xxocui1 Oynran

YU3UKHUHT STPUITUTH

The curvature of a curve which is

normal section

nyaHKape runoTe3acu

KOMIIaKT yerapacus oup
OOFJIaHUIIIN Y4 YITYaMITU CUPT
y4 yiyamuiu cdepara

romeomMophaup

simply connected compact three-
dimensional manifold without
boundary is homeomaorphic to the

three-dimensional sphere

I'.A.Ilepeaman

[Tyankape runore3acuHu Xai
kunrad Cankr-IlerepOypriank

MaTEMATUK

Mathematician from Saint
Petersburg who solved Puankare

hypothesis

I'pomou-Yurep

rumnorTe3acu

Xap KaHaail HoMaHHid
STPUIIMKIIH TYJIUK HOKOMITAKT
CHPT ¥3 KaJIOWHIHT HOpMaJ

KaTiamacura auddeomopdaup

complete non-compact surface of
negative curvature is
diffeomorphic to the normal

bundle of its soul
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