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C¥3 BOLIK

Marnaymky, nenaroruka HHCTHTYTJIapHAa MaTeMaTHKa daunu Ypra
‘Makrtab cudrapu 1970 finagan 6o11a6 XKOPHHA 3THATAH AACTyp aco-
cHaa YKHTHO KeqMHMOKAa. By mactypra MyBOOHK, HATapH MYCTAKHJ
¢aunap cudartuaa Ypramuau6 keaunran <«AHaJHTHK TEOMETPHUS»,
«IIpoektuB reomerpuss, «duddepennuan reomerpusy, «I'eoMetpus
acocjapi», «3JJEMeHTap reoMerpHs» Kabu tdhannap ymymu# Masz-
MVHUHH CaKJjaran Xoaia GHpJAalITHPHIAHG Ba yaapra KyIIHMua
«KBaapatuk dopmasap masapuscu», «TomOJOrUs 3JIEMeHTJapu»
KHPHTHING, «['eoMeTpus» HOMH  6uian atana Goutnanay.
BDynnan makcan 6y danmap MaTepHasHra AroHa HYKTau Hasap-
Aan Kapal, yHH XO2HPrH 3aMOH MaTeMaTHKACH THJHAA GaéH 5THIL-
Up.

YKyBuKra xaBosa KHIMHA&TraH Gy KyJJaHMa Nefaroruka HHCTH-
TYTNapHHHHT «MaTeMaTHKa Ba unpopMaTHKa», «MaTeMaTHKa Ba
(U3UKa» MyTaXaCCHCHHKAApHra MYJKAaJIaHraH TreOMEeTPHUSA KypCH-
HUHT GHPHHYM Ba MKKHHYH CeMeCTpJapia YpraHHAafuran Matepu-
aJJIapHHHU ¥3 HYHra OJIFaH. » :

Kynnaumara myannanbnapumsr Husomuil Homuaard TomikeHt

[apnar neiarornka WHCTHTYTHHHHT MaTeMaTHKA takysabreTnaa:
Ky duanap AaBoMHIa YKHMraH MabpysanapH acoc KHJAHG OJHH-
JH. :
Maszkyp kHTO6 uKKH 6yaHMAaH ubopat 6§aH6, GHpHHYH GYIHM-
HuHr, I, II, IV Go6napupa Ba mxkkuuum 6ynumuunr I—II Gobnapu-
Aa aH'baHaBHil aHAJNHTHK I€OMETPHS KYPCH MaTepuaJH GaéH STHAraH.
Bupunun 6yaumuunr 111 606u TekHcaukaaru aJMalTHPHILIAPTa,
HKKHHYE G6YmuMHuAT IV 606u n yauosau apdun Ba eBkann tdazosa-
pu Hasapusicura, V 606u KBaapaTHK (opmanap Ba KBajpHKaJapra,
HHX0AT, VI 6061 kynéxaap nasapuscura Garumaanrasaup. Bekrop
¢aso Ba Kyn JauoBAM adbHH Ba eBKJIHK ¢basonapu akcHoMaTHK
acocjia KHpHTHJIIH.

Kynnanmanu ésumna ypra MakTabuu 3CKH Ba SHTH nacryp 6yitu-
Ya YKHO TyratraH YKyBuHJap Hasapia TyTHJIH, HWIYHHHT Yy4yH Gy
KHTOGAaH KeyKH Ba CHPTKH 6YJHM Tanabanapu xam doinananuu-
J2DH MYMKHH.

By xutoGuunr apatunanwana daoa Katsamran Husommii HOMH-
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naru ToukenT JlaBaaT meaarordka HHCTHTYTH T€OMETPHA kadenpa-
cH ab3osapura uyKyp MHHHATIOPYHJHK H3XOD KHJIAMHS.
Myarrugpaap

ACOCUW BEJITH/IALLJIAP

(x, y, 2, ...} —3nementaapd X, ¢, 2, . .. JAaH ubopar TyIIam.
€ — TeTHILIKINK OeJrucH: x€ X, X TYynJIaMHHHT 3JE€MEHTH X.

¢ — Teruiui Mac.
= — Konrpysut: AB=CD — AB xecma CD xecmara KOHIPY3HT.

= — KOHTDY3HT 3Mac.
— —xuem (gueM tynaam): X cY, X tynaam Y TYJaMHHHT KHC-

M (X Tyiviam Y TYIJIaMHHHT KUCM TY7IaMH).

& — KHCMH 3Mac. ‘
U — 6upnauma: X UY, X Ba Y Tyniam/iapHUHT GupJiaiiMacH.

\ —xap Kaupait: v x€ X — X TynJaMHUHT Xap Kaugail (uxTuépui)

X 37eMeHTH. A
(| — kecuuMa: X 1Y —X Ba Y Tyn/1aM/IapHuHT KeCHIIMACH.

@ — 6yIu Tymaam.

{x|f(x) =y} —wyHgali x 3]eMeHT/Iap TyIJaMEKH, yJap Y4yH
f)=y

o=P— o jaH P Kenud uHKAIH.

aefp— o gan B, B AaH o Kemub UMKAIM.

| — napasiesuuk Genrucu: allb —a TYEpH un3MK b TYFPH UM3HK-

Ka napajuieds.
J — MaBxyaku, J X€X — X TynjaMra TETHULTH UIYHAAH X 3JEMEHT

MaBKyJKH, . . .
X\Y — X 1ynnampan Y TynjaM 4MKapuirat.
CX — X TymjaMHHHT TYJIUPYBUHCH.
A — HCOOTHHHT TYyTa/JIaHTaHJIMTHHE CHITHPYBUH GeJry.
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I BYJUM

BEKTOPJIAP AJITEEPACH 3JIEMEHTJIAPH
TEKUCJIMKAATH TEOMETPHSI

I B O B. BEKTOPJIAP AJI'EEPACH 3JIEMEHTJIAPH
1-§. Tawvpudaap, Gearnaamnap

Makrabpa yprauuiaguran reoMeTpusi KypcuaH HYKTalapHHHT Xap KaH-
Jail Tynaamu ¢gueypa (waka) xe6 aTaNMM, YMyMMAaTeMaTHK TyluyHYasIap
OYJIMHLI COH, TYmJaM, TeTHIVIWIHK OWian OHp Katopia TabpH(CH3 Ka-
OyJl KHIMHAJUraH <HYKTa», «TYFPU YM3HK», TEKHCIHK», «Macoda» TyIIyH-
Yalapu acocud myuwiyruarap pe6 aTaldiliyg MablayM.

Acocuii TymyHyanapaan ¢oiijanaHu6 «opachia», <KecMa», <HYp»,
«CHHHK YH3HUK», «ADUM TeKHC/IUK», «Oypuak» TylIyHYaJapHra Tabpup
Gepamua.

ABBano yw6y OGeiaruiauviapiu Kupurainmk. HykTalapHu JOTHH
andasuTuHudr Gowr xapdiapy A, B, C, ... OGwiaH, TYFpH YM3HKJapHH
Ly angpaBUTHUHT KHYMK xapdaapu a, b, ¢, ... €k HKKHTa KalTa xapd
AB, CD, ... Gunan, TEKUCJHKJIapHH 3Ca Tpek a/daBHTHHUHT Goil
xapdaapu II, >, Q éku yura karra xapd ABC, EFG, ... Gunau Gei-
ruiaidmus. Mkkn A, B uykra opacuparu Macodauu p(A, B) éku |AB|
6unan Gearmnaimus.

Tyrpu umsugparn Typau yura A, B, C nykra yuyH

p(4, C)=p(A, B)+0(B, C)

Mmynocabar Gaxapuica, B Hyxkma A ea C nysmasap opacuda émadu
Aehnnan u.

A, B nyxkranapias Ba yJsp opacupa €rran Gapua HyKTaslapiaH
ubopaT Tynnam xecma ne6 araaub, AB 6unaH Genrunanagu. A Ba B
HyKTanap AB xecMaHuHT y4aapu,
yJaap opacuparn Macoba AB kec-
MaHHHT Y3yHaucy Jnednsiagu.

Tyrpu umsukuunr  Gepwirah
HyKTacHaaH OUp TOMOHJa érraH
6apua HyKTaJapH TYIJIaMH Hyp
ne6 aranapu. Bepwiran HykTa Hyp-
Hune Oowiranrud Hykmacu nein-
Jiagy. '

AB nyppa A yHuHT GonLIaHFHY
HyKTacH, B aca wy mypaaru 6u-
popTra HYKTa. ) 1- yn3ma
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Burra TYFpM UM3HKHHHT yMyMuii OOUITaHFHY HYKTara sra OyJran .
AB, AC wypiapu Kapama- Kapuis Hypiap 1eb aTanaju.

Mabaym TaprTHGa OJMHIaH YEK/IH COHAATH Ay, Ay .., A, HYK-
Tanap OepuiraH Gyicu (1-uusma) Ba Oy HYKTQIapHMHI KETMa- K€T
KeJraH xap yutacu Oup TYFpH uHM3uKja €TMacud, y Xoaja AA,, AAs,

., A,_, A, xecvanapuusr Gupnammack A;, A, HyKTalapHH TyTail-

THPYBUH CUHUK 4usuk 1eb atamub, A,, A, Hykranap YHMHT y4sapu. *

nefinnagu. CHHHK UM3HKHH TalKWJ STYBUM Xap OHp KecMa yHHUHT 6y-
FuHU JeHuajy.

Bapua Gyruu/apd OMJAH TEKHCIMKKA TErHULTH GYJIraH CHHHK 4H3UK
ACCU CUHUK 4u3uK JeAHJIau. '

@ purypand oaimK. By (UrypaHWHT HXTUEPHH MKKH HYKTaCHHH
TyTaWITHPraH Ba y3u Wy Qurypara Teruiuiy Gyarad CHHMK 4YH3HMK Mas-
Ky peinuk, ®; < ® 6yacun. @, = O\D, Qurypasu KapaiMus.

ByHna kyi#uaard HKKH X0/ GYJiHUIM MYMKHH:

1) mynnaét A, B€ @, HyKTajJap MaBXKyIKH, YJapHH @, ¢urypa OH- .
faH KeCHIIMAMJMIAH CHHMK 4H3HK OPKaJH TyTaTHpuG Gyamaim
2- yu3ma);

2- yuzMa 3- uuzma

2) xap kangail A, B€®, HyKrajlapHH (I\) ra Ttecuuun 6yau6, @,
Qurypa GuiaH KeCUUIMAfiAUraH CHHHMK UM3HK OWJaH TYTAlTHDHIL MyMKHH
(3- uu3ma). : ' .

Bupunuu xon1aa @, ¢urypa @, durypanu HKKH KHCMra axcpamaou,
WKKMHUHE XOJJa 3ca ascpammadou Jedmus.

Macanai, @ TYFpH uusHga osuHraH xap 6up A mykra a\[A]
UrypaHd MKKMTa KMCMIA KpaTajd, YYHKH a\{A} d¢urypara Ternuuu
wyszai B, C Hykranap Xap BakT TOMUIAJMKH, YJapHH TYTalUTHPYBYH
kecma A HykTajgaH YTaju Ba @ TYFPH YH3HKKA Termuuid Gynaju.

Xap 6up xucmuuHr A HyKTa Guian GupsammMacu  GowH A uyxgraja
6yiran Hyp Gyaamu. Illy kabu a 11 TYFpH UHIHKHHHT IN\a durypanu
MKKWTA KHCMIa &KpaTHUM KypcaTinagu. Dyupa Xap Oup KHcwm oduk
APUM MEKUCAUK, OUMK FPUM TEKUC/IMKHUHT @ TYFPH UM3HK Oujian Gup-
JIAUIMACU énuk SPUM MeKUucAux aedunaj. v
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T TekuCJHKAA GOULIAHFHY HYKTAacH YMyMHuii 6yiraH xap Xui (kapa-
Ma-Kapiuu Gyamaran) AB Ba AC uypJlaphu ONaivK (4- yusma). F op-
Kanu Oy MKKH HYPHHHT OHDJIALIMAacHHH GearniaiMus. Y xoaga F du-
rypa F/ =TINF ¢urypann F| Ba F, xucmiapra amparajd. by kucM-
napgan xap Ompununr F ¢urypa Gunan Gupnammac  6ypuak  1e6
arananu. AB Ba AC nypnap OypuaKHMHI fMOMOHAAPU, Ao 6ypuaKHHHT
yau, F, durypa F (i = 1," 2} Gypuakuuur u4xu coxacu Jefinnay.

B 17

i I, /%/ﬁ/

'4- yH3Mma 5- gu3Ma

Bouwian Fuy HyKTacH yMyMuit GY/raH MKKH HYD TOMOHJAapH YMYMHH
6yaran WKKH OypuakHu anukJadpu. Hkku Oypuakian KafhcH OupunH
Kapaérran Gynacak, my Oypuak, ojaTha, b5-uHM3Maja KypCaTH/raHHex,
&1 6unan Gearmnab Kyiuaagu.

Tomonnapu AB, AC Hypaappau uGopar 6ypuak £ BAC Gunan Gen-
ruianagd. AB  mypuu A Hykra atpopuma AC Hyp ycTura TymryHua
GypuiiaH XOCHA KH/IMHraH OypuakHH V.daiipuran cod £ BAC wunr
KaTTanuru (MUKJIODH) AeHHJany.

" £ BAC umur xarramurd BA wypun AC myp ycrdra© TywryHua

Gypuil coaT MHJIHMHHHT XapakaTH HYHaJuIUMra Teckapu OyJaran xonaa |

MycOaT, coaT MHIM XapakaTH #yHaqumM Oyfivua Oyaran xodiga sca
Manui 1e6 xucob/1aHajH. .

bup rtekucsiukka ternmin AB, CD Tyrpu uM3HKJAp KecHIIMaca €KH
yCTMa- yCT Tyuica, yJaap napasjses myrpu 4usukaap pedunany.

. Arap AB, CD tyrpu uusugJap napasijen GyJca, Oy TYFpH YH3HK-
‘nappa érran AB, CD xecmanap (éku AB, CD nypnap) napaases npeiu-
naan. XycycaH, GuTTa TYFPH YH3MKAA €TraH HKKHTa KecMa (EKM MKKH-
Ta Hyp) napauien 6yJand.

I1, 2 Tekuc/auMK/ap KechiiMaca €KH yCTMa- YCT Tyllca, yJap nepaiiea
ne6 aranand.

a Tyrpd uu3vK Il TekHCAMK OuaH YMyMHHA HyKTara 3ra - 6ynmMaca
€KM 1y TEKUCIMKKA Ternuwiy 6ynaca, a TyrpH uusHk I1 TeKucamkka
napaanea neb arajlaju. i

HKku nyp Oup Tyrpu uH3uKAa €TH6, yJapiaH OupM HMKKHHYHCHTa
teruw  6yJca, yJaap Oup xua dynasuwiau, aKC Xosja Kapama- Kap-
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'8
A s
P4
K4 -
6- ynama ) 7- unama

Bup Tyrpu umsukpa érmaiiguran WKKM Hyp napawien 6yuu6, yJap
Oy HypJlapHHHT OOLIAHFMY HYKTAJapUHM TYTAIUTHPYBUH TYFPH UM3HK
Ou/laH axpaTuiraH OHTTa UM TeKHCIMKAA €rca (6- uusma), yJaap 6up
xun GgHaAuway, TYPIH SIPHM TeKHCJMKAapAa érca (7-uusMa), Kapama-
Kapuww dgnasuwiay Reiuwianu. Bup xun AyHantuwHu 44 GuiaH, KapaMa-
KApIM HYHAMHWHA 1) Gulay GenruiaiMmus.

Hypaapauur 6up Xua AyHajiraniurd KyAuaard Xoccajapra sra:

1) AB 4t AB (pediekcuBiuk Xoccac);

2) AB44CD = CD {4+ AB (cHMMETpHK/IMK XOCCaCH);

3) ABM'CD Ba CDt4 EF = AB 4t EF (TpaH3uTHBJHK XOCCACH).

By xoccanapHuur YpHHIAIMTM OKOpHAAry Tabpubiapaan OeBocHTa
Keaub JuKajf. : -

2-§. Mynanran xecmanap xaKuia TylwyH4a

I-traspud. Bepuiran KecMaHuHr yu/apuiad KaficH Gupu GupuUHUM
Ba KAaHCHHMCH WKKHHYMJIMIH aHHKJaHran Gysca, Oynjaai KecMa  dijHaa-
ean Kecma febwmnand. Mysairan KecMaHuur OUPUHUM yuu - YHMBT 6oy,
HKKHHUM Y4M 3Ca Oxupu peHHNajy. .

boum A Ba oxupu B HykTama 6ynran fiyHanran Kecmanu AB 6u-
JaH Ge/irunaiMus. _ . '

Ulynu TabkapiafiMusKe, OfAuil AB KecMaHHHr yu/iapH TEHT XYKVK-
ay 6yaub, ynap Taprufuuuer axamuatd  AYkaup. dynuer  yayu
AB =BA pe6 émm mymkud. MyHanras Kecmasiapia sca Gom Ba OXH-
PHHUHT YPUHJIADH aAMAITHDHIMIIN OWiaH yJAPHUHT HYHaAwmmM y3rapa-
mu. Vyuanras AB xkecMaHmur ysysaueu pe6, AB KeCMaHHHr y3yHJu-

rura aiituiagyu Ba y |AB| éxu AB Gunan GenrunaHamd.

2-tabpud. Arap AB sa CD wuypaap Gup xun (Kapama- Kapum)
fyuanams 6ynca, AB, CD #ysanran Kecmanap Oup xusa (Kapama-
Kapuu) UijRaautii Jeruiiagy. -
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3- §. BexTop

A’ l-Tabpud. Yayuiukiapu Tenr Ba Oup xul #AyHamumAu Gapua Kec-

Masnap TynJamH 0300 eekmop €KW KHCKauya 8ekmop Nel artanajd.
BekTtopnapHH ycTHra «—» Gelrd KYHHATAH KHUMK JIOTHH Xapduiapu
- - —_ >

a, b,c,..., x, y Ounan Genrunmaiimus. Pasonaru Gapua seKTOPIap
Tyniamuud V' O6uian GearsaaiiMus. HOKopumard TabpubAaH BEKTOPHHHT
VSYHJHKJIapu TeHr Ba 6np XU HYHAIMULIH KecMmasap cunupaH ubopat

SKaHJWrH paBuad. DBy cuudra . 8

TEerHiIn Xap 6up fyHanran kec- OA/'

ma cuadHE  TYAMK  aHMKIaBau.

Iysuur yuyn, arap ABEa . /F

6y.ca, a BekTopHu a = AB k- /5 £
puBHIIAa OeArwiaml  MyMKHH., =

Tabuniiky, 6upmHa BEKTODHHHT 7

V3HHH YeKcH3 Ky ychI 6xmaﬂ 8- uu3Ma

6enrm1am _MYMKHH: @ a=AB=
—CD EF (8- unama).

AB BekTopaa A yHuHT 6omu B sca oxupu pepmnagu. Wyuanrau
AB kecManuHT _ysynaury AB BEKTODHHHT y3yHaueu (€Ka MoOyau)
Ielunazy Ba ]ABI KYpUHHIIAZ Gelru/aHaiu. ByHnaH

| Bl =p (4, B).
> 2 Tabpu(. Y3yHIurH Gupra Teur 6ym‘aH BeKTOp Gupaux eexmop
4 €KH opm Hefiunanu.
3-Tabpud. bown Guran OXHDH YCTM@- YCT TYIUraH BEKTOP HOAb
eexmop nefiunagy. Homp Bextop 0 KypuHHIIAA GelruiaHagil Ba yHuHr
Y3YH/JIUIH HOJra TeHr aeb XHCOG/IaHA L H.

Honw 6ynmaran Xap KaHpail BEKTOp TaliuH GHP HyHAIMUIHA ang-
qaiau. Hosb sextop uyHaJmmra 3ra amac.

4-Tavpud. Arap AB¢ a CD E s uyHa.nraH Kecmaiap 6up xmn

(xapama- Kaprum) nyHaJmmnn 6yca, =28 ra b=CD BeKTopJIap bup
xua (rgapa/ua -Kapwu) dynasuuay e ataiany.

AB Ba CD BexTOpNApHHHT GHP XHJ nyHaﬂmu.m SKAHHHY ABNCD

Kypﬂﬂnuma Kapama- KapiuH HYHaJMUUIH 3KaHHHH ABNCD KYpHHHILAA
GenrunaiMus.

—> —

HIKKY BEKTODHHHI TEHIVIUTH, ABHH Q@ = b eayrm a b BekTop-
JAPHUHT OHTTA BEKTOD 3KAHWHH, JIEKHH TypJuya 6eJImJIaHraHuHH 6u-
AHpaay:

-— — a b
a:b@II H
a4 b
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8 J 5- 'ra1:pm1) Arap a BEeKTOPHH xocmr KH1yBuYH fyHAIran Kecma.nap-
' Han. Gupu d TYFpH qnaumgaf(ﬂ TEKHC/IMKKa) Mapajien GyJca, y xonja

a Bemop d TyrpH qnsmgga (T1 Tekuc/MKKa) napassen peb’ aranazu.
a “pexropunir d TyFpu upsukka (I Tekucimkka) napamemum a I d ‘
(a Il IT) kypuummaa Gesr ymanaz;u

6-rabvpud. burra Tyrpu um-

c " 3MKKa mapawien GyJram. -HKKQ

i BEKTOP ‘KOAMHEAp 6eKmOopAap neb
aTajaj. 2 Bab- BEKTODJ/IaPHHHT
, "KoJuiHHeapaur a ll b kypuHuaa
| oY 6earunananu. Homb Gynmaraﬂ KOJI-
S JpHeap BeKTopJap & Gup xun #yHa-
JHIJH, €KH KapaMma-Kapiiu #yna-
Jui  6yAu6, HOMbL BEKTOp Xap
o ‘ KaHjal 'BeKTOPra KoJuHHeap e
; *. - XucoGJaanajy. )

9- au3ma ‘ o
‘ ‘ 9-yusmapa TacBupsianran AE,
: ¢ v o e - '
gcfzemopnap 6up xu1 iynamuuin, AB, DE Bexktopiap 3ca  Kapama-
Kapii HyHATHILTHAKD. o

p -3
)

’-\ 4-§. Bexr\bp.nap yc’mna qusmgfm aMajaaap

Bemopnap yeTHAA ﬁamapmlalmran Ky#HAars  amajap quswwtu.
aMaJmap Je6 arajaj.

1. Bexropaapa Kyumu.

2. Bexrop/iapHH adupHILL. -

' 3. BekTop/apHu COHra KynafiTHPHIUL X -

Bexrop.naprm Kymuin, Tabpmp I/Ixxma a b Bem‘opmmr
uumuaucu ,u,e6 uCTa/raH A HyKTagaH - a BEKTOpHM KYiiub, YHHHI‘ OXu-
‘pu B ra b BeKTOpHH Kyiirasia Gowu a BEKTOPHHHE Gow A na,
OXHPH b ‘BeKTOpHHHT OXHpH C aa 6yJ1raH AC _Bexropra aﬁTmanu

5

(10- yuama). a, b BEKTOP/IAPHAHT
-

fuFnaauck @ + b >61maﬂ Genrund-

Haju.

. Bexropnapun Kyumuar ranpucu-

JaH KCTaAraH A BiBa C y4 HYK- "
 Ta YuyH .

AB+BC=AC -

ot

TeHIVIMK YpUHJM GyJuumM  Keaud

. , R
‘ TEHIJIUK 66Kmo, /lapl-tu
k , . 10- unsma WWW.ziyouz.com kmfﬁbxonag )y P



KyWuwHune ytt6ypqatc Koudacu

nedunapu. VIKku KouliMHeap Bek-

_ TOpHH KYINHID XaM Iy Koupa 6y-
- Huua Gaxapunaay. :

. Bektopaapuu  kymmm  amanu
KYHHJArH xoccanapra sra:

1°. Kywuuwsear rypyxiansum:

(accouuamwmx) xoccac. Xap KaH-

—

nai aq, b ¢ BEKTOpJIap. yu4yH
@+5) +?=Z+(75+?) -

MyHoca0ar pHHJIH.

| M c6oT1. Bekropaapau KYUIPILIHAHT yq6ypqax kompacuaas (11- tmsma)

a+b=AB+BC=AC.
@+847~AC TCD sa 47 —BC +CD = 5D,
AB+BD — 4D,
6yH11aH ( a —{—_?-F c=a + (b + c) 5KaiH Kesu6 & YHKA]H,

24 (5'+ ) =

Kywnaysuit BeKTOp/apHHHF COHM MKKHTazaH OPTHK 6y.nranua yJiap-

HH Ky ymby Kouja acocHia 6a)xapn.na1m 6epm1rau a b c, e
T BEKTOP/IADHUHI' HHFHHAMCHHH XOCHI Igmlmn L yuyH a BEKTOPHHHT' OXH-

5

pHra b BEKTOPHUHT GOLIMHH KYHuLI, Kemm b BEKTOPHHHT OXHpHra c

HéopaT BeKTOp 6nya1m

. 12- yuama .
www.ziyouz.com kutubxonasi

B €KTOPHHHT GOUIHHH KyAMID Ba Oy HinH® l BeKTob ycraa Gamapuiryn:
. -

92 JABOM STTHpHII Kepak. Y BakTna a + b “+ .
TOp GOWH Q@ BEKTODHHHI GOLIMZAH, oxHp

. + ! fpFdELM Bek-

H 3Ca l BeKTOpHPIHI‘ OXHpHJiaH

3

11



“Macasian, 12-uyusmazar AE BeKTOp Gepusran c—z*, ?, Z ZBE_KTOp-
JapHH KYIWHIAAH )gocn.u 6yJran.

2°. Kymumuuﬂr yan anManITapHIL (KommyTamB.nnK) XoccacH. Xap
KaHjaaf HKKHMTa- asab BEKTQD YuYH a+b= b +a TEHTJIHK ypmum—‘
aup.

I/Ic60T a=AB Ba b=BC 6yacus: Mkxn xomt 6ysmun Mymxuu |

1) a, b BEKTODJIAp KOJLIHHEap SMac. By xomma A4, B, C HYKTa-
Aap OuTTa TYFpH uuM3uKAa €rMaiiau (13- uusma).

4 a 8 .5 U

- 13-umsMa ‘ 14- q}isma
-,

ABC yuGypuaknu ABCD napa;.iesiorpaMmra Tymmpcax BeKTOpJIap-
nn igymmunuur yq6ypqax KOHAacHra Kypa a + b= AB —|—BC AC
b+a —AD—I—DC AC 6y MKKH TEHTJIMKJaH 3Ca. a+b b+a

2) el b 6yacun. By xonpa A, B, C HYKTazap Gurga | TyFpH
qusmgna éramn (14- uusMma).
D¢l HYKTaHH o.nan.rmx y xp.nna AC AD +DC

l) Xonra Kypa- AD —+ DC DC + AD Jlekun DC DB + BC
AD AB +BD 6y.nrarm YuyH !
" AC =DB + BC + AB -+ BD — BC + 4B. W)
VIKKUHYH TOMOHJAH, . :

AC = ZE—%EE" c @

(1) Ba (2) Teamnmapnan a + b= b + a4 TEHIJVIHKKa 3ra 6)’JIaMPI3 A

3°. Xap Kanpait a BEKTOPra HOJIb BEKTOPHH Kyimnica, a BEKTD)
Xocua Gynapy, SIBHA

n : a+0=a.

12 www.ziyouz.com kutubxonasi N
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_Yubypuak KOH/JIACHTa kypa HCTAJITaH, a = AB Bextop yayn AB +
+BB AB TeHTIHK €kn a + 0O=a TeHr MK ypumm A

4°. Xap Kaupat a BEKTOP YYyH ILIyHJa# a BEKTOp MaB)KynKu,
VHYIHT yYyH ‘ i '
' a+a =0. 3) -

Hcbor. Z— 52 6yncnﬂ BeKTOpJIapHH KyILIHIHHHHI‘ yub6ypuar
igopmacnra Kypa 04 + 40 =00= 0 6yH11aH AO— a. A
¥ TeHTJIHKHH b;auoamam'upyaqu 7 BEKTOp rs BeKTOpra Kapama-
Kapuiy BeKTop Jefiusianu Ba —a OusiaH GesrniiaHafu.

5-§. Bektopaapuu aiuphuI-

-—>

Taspuo. a BeKTOpJIapHHHT adupmacu fied, a BeKTOp Gunan
b BEKTOpra Kapama- Kapum — b BEKTODHHHT HHFHHJIMCHTA aiTHJAfH.
" By tabpubnan Kypnnamum,
- —_ - - N
¢ =a—b aliupMa BEKTOPHH sicalll
yuyH ¢ = a -+ (-—b) BeKTOpHH sicaill
— -

Kepak 3kaH. Arap a, b BekTopaap
6urta O HyKTara Kyfwirau O6y.-

ca (15-unaMa) xampa a=0A4
Ba b = 0B pe6 Genrunanrad 6y.-
ca, Yy xoana

c—a—b—OA OB 0A+
+BO=BO+OA—BA

15- YH3IMa

—

—_—
By =xonma a 'Ba b BeKTOpAapHHHT anupMacx«mn TOMHIL yqu Gouy

B uykrana, oxupn 3ca A HyKTala 6leraH BA BEeKTOPHH fcalll eTapJiH
Gynanu: By Koupajnau KypHHAJuKH, afiMpMa BEKTOD JOMMO MaBKyIIHp.

€-§. Bex'ropﬂﬁ CoHra x)"'naﬁmpnm

~
Ta'bpmp asé:O 8eKmoOpHuHe o€ R conea kijnaidmmacu neo, wyH-
—
nan b BeKTOpra aiTh/iajuky, o >0 6yJ1raH11a t HuHr PlyHa.IIH[HH a
HUHT AyHamy Ouiad Gup xu, a<0 pa b nuar ﬁyHannmn a HHHT

AyHaJumMra Teckapu 6ysmb, b BEKTOPHYHI  y3YBJHIH 3Ca a BEKTOPHHHT
Y3YHAHIH Ou/laH ¢, COH MOZAYJIHHHHI Kynammacura Tenr. DBy xymafitma

aa makauia GearmsiaHagu (COH KyMaWTyBYH darm TOMOHJA E3uanu).
' 13
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po Byﬁa'bpwbnaﬁ 6eBOCHTA KY -

J > fmgare xyJsiocanap KemG uuKa-
= — M )
Sa a o é)vaséxmp'yqyu
; 0a~ ;
L —— — - G)VaEquyna 0 =0;
e 8 "f»]c - o B) vaﬁemop yqyﬂl a= .
' 5} - - V:"‘——a (:1)ai-—a

1) a Ba aa BeKTOpJap ¥3-
apo KOMIMHEAPIHP;
’ 16-a _unsmana a BEKTOp 3

1
cormra Kynamupmraﬂ b= 3a. 16-6 unsMaja C BEKTOp 7 COHH-

'16- quamia"“ ’

1 —

- ra K‘Smamnpunraﬂ s —-“————2— c.

Illyxm 'rabxnnnaumnsxn, 6Plp0p a =,£=0 BEKTOPHH ysummr Y3YHJIUIH-
coHra Kynamnpmca, uy BEKTOp nyﬂannmunam Gup-

ra TecKapH - =
a
me Bem'op (opT) x0CHN 6y.na;m, SI'PHH.

-

a=0ay laol =1,

:%’,'

a

Teopema. Aeap ZH 7))((—1_’5&-6) 6ijaca, y xorda wyHoal o COoH
. MABICYOKU, o

—_ —

. =aa : (4)
6y./ca6u N S :
‘Hcbor. a {I s 6yJIraHu yqu Kyuu,uaru yu )go.n 6ynumn MYMKHH
1) 71)11—5 6ynica, ~— I az-\——— b 6y:m6 GyHzaH b= I a 6y,
C ) b ; _
I‘g" : PR N

|-

2) Gt+b Ggaca, l_l,'/;; =— T_;T—l; 6y, OyHzan —5==~»-ﬁ; a,
a b . :
6y x0a1a o= =— l_b, ;

3) b =0 6yaransa b =0-a Gynpan o =0, &

JleMaK, BEKTOPHH COHra xynaﬁmpum 'rabpucbmxan pa Oy TeopeMma-
JaH 6ymxan xyJioca YHKapames; a I beb = ?»a IHyﬂnaﬂ Kuiiub (4)
MyHoCa6aT a,’ I3 BeKTOpJIap . xonqmneapnnmauar sapypuii Ba eTapiy
_map-mm«lp
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~

' MyHocaGaT Y PURIIHIUD.

- BekropHu com‘a Kynampum Kyﬁmlam Xoccaziapra ra:
I°. Typyxadauum xoccacH. Hxruépnit a BEKTOp Ba xap KaH-

‘nan 2, BE€R connap yuyn

) =Gha @

Hc6o1. AB Bea(f a) Ba CD €0 (o B) a nyﬂa.nran KecMastapHH ona-

mua. |AB| =] CD| xamna AB Ba CD Gup. xun Hynamumn - Kecmanap

SKAHHHH Kypcarawms
| 4B =|a (Ba)| ~lalll35T—~ialIBH?{l

iCD|~I(aﬁ)al—laBH a I-—lallﬁllal
GyHpaH KypHHalAUKH, {AB|=| CD|. -

Sumn AB CD 3KAHUHH - Kypcamm Kepak. By epla  KyHuiaru

X0J/1ap OVJIMIIM MyMKHH:

Da > 0, ﬁ> 0 6y.ncxm BeKTOpHH COHTa KynaiTHpUIL Taspmim—'
ra ‘Kypa aﬁ‘ﬂa Ba oc(ﬁa)—-AB ta 6y.na11u “KKPIH‘!PI TOMOHJaH,

‘o >0, ﬁ>0=>a|3>0 6yHpan 3ca (ocB)a-CDMa
By ukku Mynocaﬁamaﬂ AB114CD, pemak, AB Ba CD HyHaaran

KecManap Gup xun Aynanuuum,
-2) a>0 B<0 Gyacun, 6y xonpa a& fﬁa a(ﬁa)Mﬁa =

=>ABHa Uly O6unan ‘6upra a > 0, [3<.0=>aﬁ<0 ‘OyHjan sca

(aﬁ)aHa éKu CDHa 6yHjaH Ba ABHa aaH = AB+4 CD;
da<0 p=>0; a <0, f<0 Baa xaupa B muur Gupn Honra

Teur 6yaran xonmnapaa xaM |AB|=|CD| sa AB, CD Gop xpa iy

© Hammu 6Ym0, (5) MyHocabaTHHHT Oy XO/sIapia XaM YPHHJH SKaHW-

HH KYPCATHIIHH yx{thmra XaBOJA 3TaMH3. A .
;20 Xap Kagjait P BexTop Ba uxtuépui a, P € R comlap ygyﬂ

(a+ﬁ)a—aa+ﬁa ’ ‘ (6)
MyHocabar ypvm.nu

Hc6or. a0 Ba of (@ + B)== 0 6yncun @=0 éxu a, f} a-}—ﬂ'

JapHUHr OHpH HOJb GyJaranpa my naparpaduaru 6) XyJrocara Kypa (0)

MyHOCa0aTHHHT ypnﬂ.nu ‘3KaHH PaBllaH). WUyuanran 04 ¢ a KecMaHy
onamus. By epna xyiwmpard xonnap 6yHuM MYyMKHH:
1) >0, ﬁ>0(a<0 ﬁ<0) 6y xoaxa o +f> 0 (o + f < 0).

Wynanran o 04 Eoca, ﬂOA € Ba KecMaJapHd KapaiiMus., ¥ xosaa (a4-

-+ p) 04 E(oc—{-ﬁ)a 6ynu6, o OA, p OA sa (o + P)OA kecmanap 6up
XU HyH&JlHlHJIH, wy 6usaH Gupra

l(a+ﬂ)0A|—|a.\0Aly+lf357l
N 15
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' HHHT Hiopacura Teckapu). by xomma — o 6wnan o

\

(aysxu | 4B =|a|+|B]), Gynnad (6) MyBocaGaTHMHT pHHMMIHTH

Kesub YHKAIH. : ‘
2) >0, p<0 Ba |ae|<|B| 6§acus (abuu & - P HuHT HUIopacH o
- =+ B HuHr wwopa-

Jiapu Gup. Xua 6yau6, 1) Xonra Kypa
. (ag+@+Ba=(—a) +atpla=pa

Gy TEHTVMKHHHI HKKaJa TOMORHra %@ BEKTO HH KyUIcak, (6)'Myuoca-
Gat keau6 umkanu. Arap @ <0, >0, |~af>|ﬁ [, apr a4 B <0
Gyncud Ascak, y xompa ((—a) +(—P) >0 6ym6, OYHHHT HILIOpacH
f HuHr Mwopack Gunad Gup xua Ba 1) xoara Kypa ,

(=) +(—Pla +Ba =[(—a)+ (—B) + Pl a=(—a)q,
6yHaaH o |
(—a '+ (—Ppla=(—a)a +(—pa \
TEHIVIHKHH €33 OJlaMH3, YHHHT HKKaJa TOMOHHHH — | ra.Kynaftapcax,
(6) myHocabarra sra Gysamus. A

3°. Xap xaunait a, b BekTOpAap Ba MXTHEpHA o € R YUyH
’ a(t_;—l—?;):a—t;—{— ab ) (7)
MyHocabaT VpHMHAHEHD. | ' B
Hc6oT1. By epra nkku XON GY/IHIIH MyMKHH: )
1) all b. By xonna 1oKopuzaru TeopeMara. acocaH WyHfai A € R

COH MaBmﬂern, a=J b, o
2°- xoccara Kypa (7) TEHMIUKHMHT Yan TOMOHH

0 (a4 by=a(b+B=a(h+1)3 (8)
KYPUHMIUrA, YHHHT YHr TOMOHM 3ca : - .
az+a_b>='a7»?+a_b>=a(k+l)? . 9

KypHHMLIra Kejanu. (8) Ba (9) HH TaKKocaab, (7) HMHT JpuBAM 3Kanura
HIIOHY XOCHJ KHJIAMH3, ‘ ' :

2) aik —Z;(Z Ba b BeKTOpJiap
! ‘ : - KOJIIHHeap aMac) Ba « >0 6ya-
can. Bupop O mykrara @ = OA
BEKTODHM, YHHHT OXHp: A ra =

6 =AB  ektopms Kyim6, OB —
= a -+ b BEKTODHM XOCHM KuiaMmu3
(17- unama). o
- @a =0Q, a(a+8)=0p (i0)
16 s
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J -
(‘6)7'.71an: BeKTopJlapHy KYIMIUHKAT Yu6ypuak KoOMAacHra Kypa

0Q + QP =0P. - ay
OAB Ba OQP yuGypuaknapna O yunars 6ypuak ymymm Ba Il-%%llz-‘_

= I_O__I; =q 6yaramn yuyh AOAB ~}AOQP, Gynian
IQPIv:—‘alABI, 63112§,a>0=>a/_1—éﬂ}_l§,
y Xo7za :

QP ~aAB—ab. ' - (12)

(10), 1), (1) >aa+ab—a(a+ ).

o <0 6yaran xon xam my KaGu ucGoT KH/IMHAZH. A

Mlynpait Kumi6, Gapua 0301 BexTbpJiap TyﬂJIaMPI V na AHHK/IaHT aH
BEKTODJIADHH KYLMILI Ba BEKTOPHH COHTa Ky NalTHPHII aMaJmapn Kymt-
nam XOCCaNapHH KaHOTJIAHTAPAp KaH:

. (a + b ) + c=a + (b + c) (KYLIHUIHAHT . aCCOUMATHBIIHTH).
2 a + b =b + a (KymHmHHHI‘ KOMMyTaTPIBJIHI‘H)
3. ¥¥a€V yuyn 3 0 €V|0+a—-a+0—a (Homp  BexTOp-
HUHT Masmynnam)
4. v a €V yuyn 3 (—a)EVIa +(~—a)—(—a)+a =0
(xapama- KapiH BeKTOPHUHI MaBXKY JTHI H). -

5. a (ﬁa) (o ﬁ)a (BeKTOpHH COHra Kynamupumxmm COHJIapra
Huc6aTaH accounammmm)

e

6. (cz -+ ﬁ)a =da +B8 a (BEeKTOPHH COHra KyNaUTUPHIIHHHT COH-
JiapHy Kyummra Hucéaran IUCTPHOYTHBIIATH).

7. a ( a-+ b) —aa + ab (BekTOpJAapHU KVILHMIIra HﬂcéaTaH COH-
ra Kynamupumﬂuar JHCTPHOYTHBJIMTH).

8. 1.-a= a \
By cakkus xoccaun KanoaraaHTMPYBUH BeKTOpJap TymJamu V eex-
mop ¢aszo. ne6 aranany. . ~
V Bextop ha3oHHHT  GHpop
@ TYFPY YM3HKKa NapaJes 6y.- : J
ran 6apua BekropJiapu TVIuia- e
MHHHM V; Ousian Gearumjail/iuk. a -~ 7
PaBumanky, V; Hyur uxTtuépuit -0 rh e
HKKH BEKTOPH V3apo KOJH- o200 C e
Heaprup (18- unama). - e
V Bexrop dasonunr Gupop a o [ —
IT TekuciMKKa mnapajien 6le- ' a b

ran 6apya BeKTOpJapH TYIJa-
muH V, Gunanm Gearunaitmus 18- anaMa

2—2818 Www.zilg%mﬂs%ﬂ@”ai‘ s 1A 7



19- ynama _ 20- uHaMa

‘ynapxm ’COM’WWGP sexin opaap ne6 araimus | (19-uundma), - 20- qu3-
Ma,uam BEKTOp/Iap KOMIIaHap SMac, ‘
"2, b €V, 6yacu, y Xomma a-+b € Vl, @ g €V, (@€ R) 6yma-

m. Iy Gunan 6upra [ — 8- xotcanap Gamapunagu (uyrKH Gy Xocca-

nap V HUHT Xap Kaufail BeKTOpH yuyH Gaxapunaau). [Jlemak, Vi Bek-

TOp <I>a3011HP Xynmu my kabu V, xaM Bextop asoaup.

7 §. BextopHuur ylgnaru NPOEKIUSICH

I Texncnuxna yaapo napadanen 6y.nmaran I, m Tyepun rmamgxap 6e-
. punran GyicuH.

I-taspud. Il Texucnuknaru uxmepxm A nyxmanunz 1 mijFpu
quautgdaeu m myrpu wuluxKa napasses NpPoeKyuAcu ne6 A nyxrajan
m TYFPH UH3HKKA NApa/iie/i KWIM6 §TKaswAraH m’ - TYFPH Yu3Hy Guilax
Kecumran A, HykTacura aiiTunand (21- qusma) Ba yHu np, A = A, Gunan

6eJIrHJIaHa,uH
" " A€l 6yaran xonma np A = A.

21- qnsiwa .

'22- yu3Ma

s ew
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dazona nxtnépuit A uyxra, ! TyFpu wumsuk Ba Oy TYFPH uH3HKKa
napainen Gyamaran 1 TeKucmuK Gepwiran GYJCHH. :

" 9-tanpud. Pasoparn uxruépuit A nyxmanune | mijFpu wusuxda-
2u T1 mexucauxka napasres npoesyuscy ne6, A nykragaw II Tekuc-
JMKKa Tapaiies Kwim6 Yrkaswirad II' TeKHCAHKHHHT { TYFpH YH3HK
Gunan KecuwraH A, HykTacura adTHlajiH Ba 1- Tarpudaarnnex GeJry-
Janany (22- uusma). ’ s -

3-trabpud. Pasojarm HXTH- - I
épuit A myxmanune 11 mexuc- ‘

Aukdazu | mirpu 4usUKKQ napai- e 4
nex npoexyuscy Ae6, A HyKTapaH -
. { TyFpu uM3MKKa Napajien Kwwb =" : - 1A /

yrkaswnran I Tyepa :unsukanur {1
TeKMCIUK Gusian KecuiraH Aj HYK-
tacura aftwiaju  (23-uuaMa) Ba I
yau np A= A, Guran Genruia- : '
Hajd. .
A € 1 6yaran xoama npgA =
= A. Xycycuit xonma m L ! ékn
IT_L [ 6ynca, TerduvH MPOEKUUst-
Jap 0pmocoHan npoeKuusap fenu-
AN, '

~ AB sexrtop Gepuiran Oyjacus, ‘ -
yuunr  Gownd Ba oxupunu [ TYFpH . 23-umsma
ynaukka (11 TeKHC/MKKA) 10KOpULa-

A

- —

—— ——— .

ru Taprubua napanien npoexkuusnad A,B, €xu A,B, BEKTOpJapHU X0-

—_—

cun Kunamus (24- uusma). A,B, eexmop AB ee/cmopriuue ! mygrpu 4u-
sukdaey m myrpu uusukka (1 MeKUCAUKKA) Napaaner eKmopau npo-

exyuacy Aeimnaiu. A,B, sexmop AB eexmopHute 11 mexucaurxdazu 1
' miFpi 4uBUKKG NApaAtes 6eKMOPAY RPOEKUUSCU peiunagu Ba 6y npo-
exuusiiap Kyhuaaruua Genranasafu:

, A -
7| T S e Y

- ‘sbi

\BI A / 1
. [ ‘ . J -
it Bk
N / b
- B —d- . i
5 a ] W) o
s ! i
: m e |me
24- upama
. , 19
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1p, AB = ABI, npnAB A,Bs.

.Bupop a Tirpn quammn onaiink. By TyFpu uM3HKAa MKKHTa ya-
apo Kapama- Kapim nyna.nmu MaBXKygx 6yav0, yJapian OHpHHH My
6ynra KapaMa: Kapuix HyHaJIHIHHH 3ca MaHQuii 1e6 ONHHALH. '

4-Tanpud. MycGaz iy-
— __ Ha/WIM  AHUKJAHTaH TYFPU

4H3HK gk neb arajsanu.

—F Vkun my TVrpu uusukKa
. . Koasuueap . 6yaran  Gupop
25- yu3ma BEKTOp Ou/IaH XaM -aHHKJauwl

MyMKHH. Xycycuil xomla 6y
Bem‘op cuparuga 6anmx BeKTOp oJuHagu (25- !msma) '

3

AB BEKTOp npoexlmmaﬂaerraﬂ [ TyFpu uMsMKAa e 6umeK BeKTop-
HH onamus Y xonu,a AB BeKTOPHHHT ymam TIPOEKIMACH AE 31 e 6y-

a0, A B1 =he A € R 6ynagu. A COHHU AB sekmoprunz [ jxoaeu m
myrpu wusuxka (II_mexucaukka) napassea crca/mp npoexquncu (guc-
Kaua npoexyuscy) Aeb aralajd Ba ~ .

—wp, 3B

K?pﬂﬂumaa'éenrmaaann. :

JleMaK, BEKTOPHHHT' YKJArd BEKTOD NPOCKUMACH YHHHT 1y YKparH
CKaJIsip  NIPOEKUUSICHHH YKHI/IHI‘ 6upmm BEeKTOpHIa Kynaﬁmpymranura
- TEHT, SBHH

—_— 3

np, AB = (npl AB) e, ’

'qzﬂKu Xap Kaupnai BeKTOp yqyﬂ = |a | e, 6yﬂp,a e H a.

Babsan A = mp, AB con AB 6EKMOPHUNE e 8ekmop 6u/zau QHUK-

ianean dyua/zumaaeu m mgrpu ttusuima éku Il mekucaurxa napariea
NPOEKYUACY XaM nenuna,uu j :

Arap A,B, Ba e BekTOp/Iap Gup Xw HyHamMuLM Gyica, 7\.— nplAB
coH MycOar, akC xo/ija 3ca MaHQH#t 6Yynanu.

DHIM MKKHM BekTop opacujard Oypyak TyIIyHYaCHHH KHPHTAMH3.

—_- —

a, | b HonnaH (apK/H MKKH BEKTOP 6yncun. Vynanran OA € a 0B ¢

€ b KecMasapu onamu3. By kecmanap érran OA ma OB wuypaap uk-
KHTa 6ypanHn anukJapmy (1-§). Dy Oypuak/apauur &fimy, Gypuaknan
KHuHTH a Ba b ) 8ekmopaap opacudazu b6ypuax pebd aTaJl,azm Ba YHUHT

MHK,IOpH (a, b) KypuHuiuja- Genrunanagu. Pasmanky, a b BEKTOp-
Jap opacHpard ‘Gypuak O HyKTAHMHI ~TaHJaHHLMra 60P.ng amac.

—_—

(a, b) =% Ja a b BEKTOpJAp NepPnesoukyasp AeHwIanu. a, b

- =
BEKTODJIADHUHT NEPNEHMKYIAPUrd @ L b kypunuiiga GelrwiaHafu.
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5—Ta1>pu¢ l gx 6u/lau a sexmop opacuaaau 6ypt¢arc neb, !

YKHHAT 6up.num BEKTOpH % Gunan @ BEKTOp opacuiars Oypuakka aiTH-
JagH.
' Teopema a =,£:0 gexmopHune | jjKOaeu . OpMmo2ORan npoeKyuscu
@ 6eKMOp Y3YHAUSUHL YHUHE [ gK 6usan mawkuar smean Oypuazu
Kocurycuza i jnadmmacuea mene, AHU
—_

np, a —la| cos ¢, Gynna cp——(e, a).
_ I/Ic6o1~ a = AB BEKTODHH KapaitMu3. YMYMHATHKHH G6y3MaciuKk
yuyH AB BeKTOpHUHT Goum A El ne6 onawxs B, uyKTa B HYKT2HHHT

! yKAaru opToromal TPOeKLAACH, AE —¢ scal YKHMHT  GUP/MK BeK-
topu Gyacuu. By epia gy#unard xon.nap OVJIHU MYMKYH:

a) ¢ ytkup Oypuak: 0 < cp< (26- unama). by xonma A31 Ba. e
BeKTOpJap GHp XHJ HYHaIMINIH 6me6
np, AB =| AB,]
6y.na1m Tyrpu 6ypanJm ABB1 yq6ypqax)1a :

A E B . B, £ A F
- 26- yH3Ma 27- 9u3ma

\AB,| =|4B| cos o,
- GyHpaH ‘ ‘
» ‘np,A_B——-lc_;lcoscp{
3KaHH KeJHO qmgainn v
6) ¢ > (27- yuama). By xonna EBI Ba e BEKTOpJap  KapaMa-
Kapiun Hyﬂanuuml 6yaub,
’ 21
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np,AB._'.—-|AB| \ e

TprH 6ypanJm ABB, yq6ypan11a |AB | =] AB] cos cpl, 6ym(a qal—
= n’ @, COS @, = — COS @ 6y.m‘afm YUYH 6y X072 XaM- np,AB =
= | ABI cos ¢. A ‘

——

Scnarma == 6yJIca, AB BexTopm»mr l yKaara npoeKuuﬂcn‘

~ Gutra uymanaﬂ uéopa'r 6yaub, 6y’ xpnna »

nplAB—-lAA|=0 li -

BeKTOpHUHI' §KJArH NPOEKIHSACH KyHuziare xoccasiapra sra (xocca-',
JapHH ucbotnamza ! TYFPH uHSHKWA M TYFPH MM3HK OYimua éxu I
Tyrpu unsukKa II TeKucauk 6ymma napa/iyies] NpoeKUHANAUHUHT OHpH
Ouia qu.naHamus) : - '

1°. Arap a BEKTOP NDOEKUHANAN HyHATHIIMA m ‘ryppn unsuxka (11
TEKHC/HKKa) mapaanen OyJica,  YHMHr [ TYFpH UM3MKJATH NpPOEKIHSACH

_ HOJra TeHr Oy.ajy, uyHKd Oy Xouja BEKTOpHHHF GowH Gu/lat OXHpH-

HHHF npoeKuuﬂ.napn yct™a- yCr Tymanu

% AB = AB' 6y.tran xomla np, AB = np, AB 6y.na,zm
~ Hcbor. N

I
——

np, AB = AB,, | (13)

np,/?'?_ﬁ_ﬁ - (14)

6yncun. A; HykTara ‘AAIC = 4B BeKTOpHH, A HyxTara Z,_(? =ZT§7
BEKTODHH KJSMH3 /(28- 4u3Ma). ZE =ZTB' 6y/iranH. yuyH |;1:6 | =

]
-

28- unama
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——— ———

=]A,C| Ba A c 11 A;C’, G6yspan A CC A 'rypTGypanHuHr napaJ-
JeJiorpaMM  9KaH{ Ke.rmﬁ YUKAH.

A CC’ A TypTGypqax napame.norpaMM, BZ‘ | II Ba E'_E’ I Ik
6y.r1rarm yuyH BICCB Typ-rﬁypqax Xau TiapaJienorpaMMaup. Y xoa-
it \ -

AB, + BA; =CC =B A + AB > A8 — 2;73;,‘
Oyunan, (13) Ba (14) mu smnﬁopra oJICaK,

——
np, AB—nplAB' A
3°. VikkuTa (BKM MKKMTaJlaH KyN) BEKTOp JMFHHIMCHHHMHT npoemmn-
CH KYIIWIyBYH BEKTOpJAp npoexunmapumﬂr AHFHHJNCHIA TEHT.
Hcbor. :

————

4B = AC + CB e 1, acdac, np, CB=CB,

e n}?, AB = 21_3 (15)
% j ﬂ‘ . '?L:ﬁ - Ay
‘ ‘ ol e 8
S S i
[t B s B D Y
K 1
o \\A . . - 1, L ’[/ e
/ ) /c'v/l i |
29- un3Ma

6y11cml (29- ‘mama) BeK'ropnapun Ky LIMIHUAT yqﬁypqax Kounacma Ky-
pa AlB1 A C +C',B y xo.rma (15) ra acocat np, AB = np, AC+
+npl CB & np, (AC + CB) = np, AC + np, CB. & P

4. np, (?»AB)-:xnp,AB N

I/lc601‘ np, AB = A, B Gyacun (30 quaMa) J 7

A, HyKTara A C = AB BEKTOPHY KYy#cakK, AB = ;1:5 Z:I_?Tl—i-B,C \

——

6y.na;1u, y Xonaa A AB =1A B1 -+ AB,C. 3° xoccara Kypa
93
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[‘/ﬂz} © np, (AB) = mp, (A A,B) +
5 | + np, (A B,C).
I

T
1
o= TETHUMIH Ba AAIB, I 4B 5)’-11'

—_—

o AB, Bexmp l TprPI _M3HKKA
. y —-31¢  rawmm yuyn
l Y meAB=2ak, B
N Il H=>ABIC I,

30- unsma ~ _E’-xoccara K)“rpé nf): (kB_TC‘—)> =
=0, y xoaaa
np, (A AB) =A AB, = A mp, AB. A
3°-pa 4°- idbcanag:m Kéma-’x'er TaTOHK KM ﬁium Gutan °
npl(x al—l—?» a,+ ... +A, a) )»np,al-l—k np,a2—{-

+ LA np, a HHHT VDUHJIM SKaHHHH Kypca'mm MYMKHH.

5‘4 8- §. BeKTOpHHHr wM3HKJIK Gommg;mm

l-trabpu¢. Uxruépuit a,, a,, .,., a, BekTOpNap CHCTEMacH Ba
Oy, O, - .., 0, XaKHKUH COHJIap GepuiraH GyJicuH, y Konza
' —_ - —
oy a4 ... +a,a, (16)
> s . - :
BEKTOP Gy, Uy, ..., @, 6EKMOPAAPHUHS Hu3uKAu KomOutayuscu neb
aranamM, &,, G, .... Q, COHJap Oy quau/gzu KOomOuHayuaruHe Kosgp-

Quyuenmaapy neivnand.
XycycHi xo.rma, HKKH BeKTopHuHr HBFRHAECH a, + a2, HKKH . BeK-

TOPHHHT aiHpMacH a1 a Ba BEKTODHHHT COHTa xynaumacn ra xaM
YH3UKJIY KOMGHHALHSALHD. g -

2-rabpHd. Arap Kammua Gupn HOMA3H apiim al,, gy « ey O, €

€ R connap Mamxy,u 6me6 UH3MK/A KOMOMHALMA HOJb BEKTOp, SIbHH

" o a1.+a2a2+ +anan=0 _ an

6yvica, y Xonja @, @, ..., @, BEKTOPJAap CHCTEMACH WYH3MKJH GOF-

Jug Ba (17) wmyHocaGat &, Oy, ..., @&, COHJADHMHI -Gapuac HOJra
L -5 - -

TeHr Gyaran Xonja Gamapwica, a, @, ..., @, BEKTOD HU3UKAU IPK-

Au pe6 arajagf.
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1- Teopema Arap a, 4, ..., @, 6EKMOPAGP CUCMEMACUHUHZ
bup eexmopu Hoav eexmcp 6ijaca, y xoada 6y sexmopaap cucmemacy
HUSUKAU 6omul§ 6y/ta6u :

Ucbor. ak—O 6yscun, y xoafa e, #0, o, =a, =

L= =
=, =...=a,=0 con.rlap yqyn (17) MyHoOCa6aT YpHHJH Gysianu.
Hemak, 2- Ta’bpﬂ(bl‘a acocal al, a2, R an BeKTOpJIap YH3UKJH GOF-
K. A -

By TeopeManan KyHupard HATHXKA KeNMG UHKALH: UHBHKJH SPKJIH
BEKTOp/Iap CHCTEMACH HOJb BEKTODHH y3 HUMura OJIMaiijy.

2-teopema Aeap al,, a, ..., an éekmopaap cucmemacy  “u-

aukau Goraux Otaca, cucmemaHunz Kamuda- bumma 6eKmopu YHUHE
KOA2AH BEKMOPAGPU OPKAAL HusuKau ugpodaranadu.
- - -
HcborT. a, a, ..., a, BeKTOp/Jap CHCTEMACH WYM3HK/H GOFJMK

6yacun, y xonna 2- 'ra'bpmbra Kypa Kamuaa OHTTacH HOJJaH q)apxgmd
o Qg -+ -5 O, € R connap masxya 6y.u6, (17) mynocabar ypunay
6ynany. AHH[\JIPIK yuyH aﬁéo 6yancus, y xoapa (17) myHocaGatau a,

ra xanMa- xaf 6yJmo, ak BEKTOPHH TomcaK,

- o, oy dn —
ak:—_— al—— a2."“.. . — = an
xp ap © Qg

TeHITHKKA 3ra 6yJamus. A :
3-Teopema. HkKkuma 6eKmop Husuxiu 6omur§ bjauun  Yuys
y/zapnuue KoaruHeap Ofauwiu sapyp 6a emapau.

Uc6or. 3apypuiJuru. a, /az BEKTOPJAp "YU3HKJ/IH 6ommg
6ynicuH, y XoJda KaMuaa 6upu HOMAaH OapgaH o, o, € R connap
Mamxyn 60,

y d - agdy =0 [ (18)
6yna1m Aungaux vqyﬂ a1=,é 0 6yachH, y Xo/a (18) MyHocadamau
a, q =—2 a,, h=— —> GeJruiamHA KHPUTCAK, a1 =2 a2 6y.1and,

oy 1 — >

6yunan 6-§ naru Teopemara' acocan 4, | @, 3KaH# KeJHO 4uKalu.
ETapnneru a1 f a2 6yJ1cm1, y Xonma wysgaét A € R con mas-
KYIKH, a1 = }»az &k (— ) a, + },az = 0; wy maparpappara 2- Tab-

pudra xypa al, a, BEKTOpJIAp UHSHKJIH “GoFNHK. A

By TeopeMajiaH KyHHJAr#n XxyJocara Ke/lamu3. Oxopupa 6us V HuHr
Gup TYFpU uM3WKKA Napajues 6yaran Gapya BEKTOpJIapH Tyniamuna Vy
Ne6 Gelrmiaran SidK, 3- TeOpeMaHH 3IBTHOOpra OJICaK, V; HHHT Xap HK-
K BEKTOpH UM3HKJH OOFIHK 6y/iu0, YHHHT HOJJAH dapxs Xap Oup
BEKTOPH YH3HKJH 3PKJAHD. )

4-TeopeMa. Y4 6eKMOp HUSUKAU Boraux, Ogrumu Yeyr yaap-
HUHZ KoMpranap Oyauui sapyp 6a emapri.

Uc6oT. 3apypHAnury. al, a2, a3 BeKTOpJIap UM3HKJM GOFIHK
‘ BN
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6yncuﬁ, y xpma KaMHJa GHpH HOJII.laH dbapxm a,, a, o3 € R xaku-r
| Kuft cou.uap MaB)Kyp, 6me6 |
' a al+azaz+°‘3a3—0 (19

| " TeHFJMK Gakapuianu. Amammx a7 0 6yJ1c1~m, (19) Mynocada'mu L oy
SO ay > a

,Ta XamMma- xax 6Ym6, a3 BeKTopHu TONAMU3: a3 =—21gq—2 a2 3
2 Q.

3 8
by TeHerxna —4 oy, —B o @ 6eJII‘HJIaIHJIapI-fPI KHpHTHO, 'aa =
22 223 .

= Pal —+ b a2 Mynoca6amn ;gocm KHJIHII MYMKHH.

HyKTajap Gup TYFpu uhsuKja érca, a1 Ba a2 BeKTopJ1ap xommﬂeap 6y-
Ja .

S —_ >

~ JleMaxk, 6y X0nja @, G, 0y BEKTOpJAp KoMmjauap, A, B C nyk-
Tanap GMTTa TYFpH UH3HKJA €T™MaraH XOaja yJap opKamm GurTa i [ e-

KHCJIPIK yTamu. Bemop.napmr K YILHIUHUHAT yubypuak KoujacHiaH }»al—{—
—I- p a2 'BeKTOp al, a2 BeKTopJap_GuviaH 6up TEKMC/MKIA €Tand, OyHpaH
' al, az, a3 BeKTOPJIapHHHT Komnnaﬂapmlm KeMu6 umKajd. .
- Erapannurm. al, a,, ag BeKToleap KOMIIaHap OYJICHH. By BEK-
, ’Topnapxmﬂr )gap 6upmm 6npop Aell HYyKTajlaH Gomwiab Kyiicak, AB =
g = al, AC=1a, AD =g, BeKTop.1ap ‘Xocun 6yaamu. Arap Gy BekTop-
: JMADHHHT HKKHTACH, Maca/lah, @,, @3 KOJJHHeap Gyuca, 3- Teopemara Ky-
pa’ yJap - YH3UKJH GOFJIHK, ABHH Kawma 6upu HOJIllaH dapki o, [5 ER
. COHJIap MaBXyj Gysmb, :
‘ @ a’l + ﬁ ay = 0
6yaca, y Xxolia - . .
oa,Bay,+ 0 ay=0

- Myﬂocaéanm €31 MyMKHH, 6y .

— )

Myﬂoca6amaﬂ a,, az, a3 BEKTOp-
JIADHUHI YH3HKM 6ommpmm Ke-
JI6 D HMKaIM ,

al, a, ' BEKTOpJap _)Kommneap
gy.miacun (31- yusma). @y BEKTODHH
a,, a, BeKTopiap ﬁi’lﬂannmnapnra
Napasijen NpoeKUUsNacaK, (13 =
*\ﬂ.-i—m aexun AL I} al,
T AN u az, myﬂgnr YuyH AL—
-~—-<:m1 Ba AN ﬂia2 6ynu6

o —az+pay  (20)
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N () qmga.zm

6y epna o = np—» a ﬁ— np—» a3 (20) TEHIHKAaH (— l)a3 -f—o:a1 -+

-+ ﬁa, =0 =>al, az, aa BeKTOpJIap YHIHKJIH ﬁommg A
By rteopemazan Kyiingaru matmara Kesllamus. V, BekTop cpasommr

' Xap HKKM HOKOJLIHHeap BEKTOPH '{HSHKJIH SPKTH, Xap KauAa#l yu Bek-

TOPH YH3UK/H GOF.IHK .
-

- 5 Teopema Xap iganaau mz/pmma a b c d eeicfnop "lit3ul{-
au GoFAUKOUR o : '
“Hc6or. a IT c "BEKTOpNap KOMII/TaHap 6yJ!ca 4- Teopemara Ky-

" pa yxap qusmg.rm Gommg. Y Xonma wyHpait a, B, y ER COHJIap Mas-
KYIKH,

: @d4PL+ye =0 @
6ymxa a, B, v comxapﬂuﬂr KaMuza 6npu HOJILTaH' dapk i, (21) HH Y6y

aa—Lﬁb+vc+Od [ 22

KYDHUHHIIA esﬂm | MyMKHH. (22)

MYyHOCa6aTan a b c 4 BexTop-
* JIAPHHHT qusmgnn Gommgnum Ke-

a b c Bexrop.nap KoMI1a-
Hap 6y.nmacpm By BEKTOPJIApHY,
6Hpop 0 HyKTara. Kysamus (32- qus-

Ma), a Ba b “BEKTOp/Iap OpKa/IH
—
yTraH TeKHC/UKHY 11 6HJIaH, c

Bad BEKTOpJIap Opl{aJIH yTran Te-
Kncnmmn Z 6unan Gearwhaiivus.

I ﬂ =m TYFpH uHu3uK, [
’a ¢ BeKTOp érran TprH YH3UK

6yJICHH 3 Tekuenukza d BEKTOp- - 32- unama

HHHT oxapﬂ A HykTajaH- Ll ea 5
my | m Tyrpu HHSHKIAPHH yTkasamus. I, [\ m =B Ba my N1 1= C 6ya-
CcuH. ¥ xonna

' ‘ d = 0B +0C. : 23)
OC I c 6yaranu yqu o

,oc g0 xseR ’ (29,

OB a b Bex'rop.nap 6;m‘a II Tekuciukna érranu yuyH 3 Teope-
Mara Kypa mymlan Ay, A,z € R counap Tonusanuk,

0B = xla+x,b. : (29)

(23) — (25) Mynocaﬁamapnan
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€K1
(—1)d +A a+Ayb+Asc=0,

-

Oysman @, b, ¢, d BEKTOp/ApHHHT UH3HKJH GOFTHKMACH  KesHG YHKa-
( Au. A
HaTtuxa. bus 6-§ 1a KHpHTraH V BekTOp ¢a30na YHSHKTH SPKJIH
BEKTOp/ap COHM YYTaJaH OPTHK smac

9-§. BexTop (hasonmur 6a3ncn BAa JI4OBH XaKMAA TymyHYa

—

1- Tabpuq) Bektop ¢asonnnr MabIyM Taprubfia OMuHraH e, €y
- e BEKTODJIADH CHCTEMACH HHU3HKJH 3K/ 6yaub, wy q)asommr

-

—

" Xap GMp BEKTODH €, &, ... , e, Jap OPKaIH UH3HKJH mbona.naﬂca,

6y BEKTOpJ/Iap CHCTeMacH BeKTop q)aaommr 6asucu peiimnagu Ba b=
(el, e2, cee n) OpKaJIH 6erananany.

2-Tabpud. Arap GasucHHHT Xap Gup BeKTOpH 6anmx BekTOp 6y-

. aub, yJNapHHHT Xap MKKHTAaCH Y3apo nepneHAuKyJsp Gyjca, Gynpa# Ga-

2( CHC OpMOHOpMAAGH2aH JAeHunaji. Basucuunr BEKTOPJapH COHH BEKTOD
~ hasonuHr gadoeu ne6 aralanu.

V BekTop ¢asona KoMmidHap 6yiMaran qua 04 —el, OB -—ez,
oc ~e3 BEKTOPHH OJ1aMH3, 4- Teopemara Kypa yJap UHSHKJH 3PKJIH Ba

Xap lgaﬂp,aﬁ acVv BeKTOp 6y el, e,. e3 BEKTOPJIAPHUHT' YHIHKTH KoMOuHa-
, LIASCH 6yna;m ¥ xonpa Gasuc rappudura Kypa MabayM TapTHOAAa OJHH-

rad (el, e,, e3) BeKTopJap, cucteMacn V Bektop ¢pasonunr Gasucu GyJa-
m. V pa xomnsaHap Gy/Mara’ BeKTOpJap YUJHTHHH UEKCH3 Kyrl yeya
OMsaH TanJiab OJIHII MyMKHH Byuaan V ¢asoga UeKCH3 Kyn 6asuc
MaBXYAATH Keu6 YHKaju.

ey, €35 e3) Gasuc BeKTop.napanHr CoHH. yuta 6y.nraﬂu yuyH V Bek-
TOp $a3o yu YJMOBAH GY/aqM, ABHU yHH V3 6unan Gearnnanany. V,

BeKTOp (asora TErHULTY KOMIMHeap GyjMaran el, e2 BEKTOJIAPHH  OJI-
cax, ynap 3 - Teopemara Kypa YHSHK/H 3DKJH. Xap KaHjal aE V, Bek-

Top Oy el, e2 BeKTOD/ap OuJaH uMsHKIM GorJmy - (4- TéopeMara Kypa).
ByHpaH KypuHapuKy, V2 thasona Tapmﬁ.uaﬂran HOKOJ/LJIHHEap Xap HKKH
BeKTOp GAaSHCHH aHHKJaHau. V HKKH y/qoBM BeKTOp (haso SKaH.

V1 BeKTOp pasoHHHT Y e ;EO BEKTODH UH3HKJM. 5PK/H, UYHKH
Ae =0 TemramK (paxgar A =0 6ysnranparuna Gaxapunany. V, (pasoHuHr

Xap KaHjail BEeKTODH e BEKTOpPra KoJUIHHeap Oyjrasd yuyH y OuaH
UH3HKIH Gorsmig. Jlemak, V,. BektOp: Q)asozxa HOJIb 6y.nmaraﬂ Xap KaH-
+ ma# BeKTOp 6asucHU anmgnaﬁ;m

i 28
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Euni. a+b BEKTOp xoop;mnaranapa 3+ (—1), ——2+O H—
+ (=2 =, —2, — 1)

b—c Bemop KOOpJiHHATANapH (—- 1 ~—1 0—2, —2— 0) = (——
—2, ——2) 3a(3 3, 3-(—92), 3-1), 3a(9 —6, 3)

a+—2—b—3c BEKTOp Kooplmﬂaranapn (3+— (—H—3-1,
_—2+-‘--0"—3-2, ‘+';—'(-‘2)%‘3'-°)=(*“217' —s,o).

9 12- §. Hkxn BeK‘l‘opHH cKansap KynawTHPHW

2 Ba b Bemopnap Vs exTop
a3OHHHI MXTHEPHA HKKH BEKTOPH. T
By JICHH. By BeKTop/apuu Gupop O
HyKTara Kyamus ( (35- uu3Ma).

Tabvpud. a, b BeKTopJ1ap-
HUHT y3yHWHMKJapn Ounan ysap
opacHjard GypuaK KOCHHYCHHH KY-
" TIaNTHPHIIAAH XOCH/] KHJIMHIAH COH
Oy 6eKMOpAApHUHS cxa/mp Kij-

naum)uacu ne6 atanany. a, b BeK-
: Topnapmmr cKaJIsp Kynammacu (a b

€KH (a b) KYpUHHINZA 6eJ1m.naHa-

. 0 T
Iemak, Ta'bpmpra Kypa ' v ’

L

35- ‘
ab= |a|\b|c05q> (29) nama
Macanan, a ma b BEKTOpJIaPHHHT yayﬂnmmapu |a| =3, [7;| = 4 »

6346, Gy BekTOpJap opacuziard 6ypuak 120° 6yuca, y xola @ Ba s
Bemopnapmmr CKansp xynammacu

| 1
ab=|a||b|cq's(a, b)=3-4-cos 120° =3-4 (——?) = —6.

" Hatuxa. Hom Bem‘opnnﬂr Xap Kania#l BeKTOpra ckaisip Kymaar- .
MacH HOJra TeHr.
I/IKKH Bemopﬂu CKaJIsIp Kynamupmn aMaju Kymmarn xoccaJiapra
ara.
1°. Ckaisap KynadTHPHILI ypuH aJIMALITHPHII Kpﬂy}mra 6yncyua)m
——>

: o " ab=ba. :
HUc6or. Tavpudra Kypa -

%b=[ab)cos(a, b)
31
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\
\
-
!
b
£
*

ba=[5|[acos (5, a); -
'xocrmyc )qurr tbymaum _3KaHIHTAHH abméopra OJIC2K, . cos(a, b) =
—-cos(b, a) OyHAaaH a b —-ba

2°. Xap Kaupail BeKTOHHHT V3- Vaura CKaadp Kynaft™ach Gy Bex-

TOp YSYH/HIHHHHT KBaJPaTHIa TeHT:
>

L a—laP (30)
H c6 aTt. Ckansp Kynanmar Ta'bpuqmnaﬂ.

a—laHaicos(a a) —~|a]2coso° Flalz

aa uqzoﬂa a2 Gunan 6e.nmnana;m B2 a Bemopnuﬂr crca/mp K8adpa-
mu “fe6 atanaju.

Y xoapa (30) Teﬂmmmau a Bex'ropmmr ysyHJmm

Ta|=Va. @)

3°. IKKH BEKTODHHHF CKaJsIp Kynammacu y.napnuﬂr GUDHHHHT Y3YH-
Jurd Guian MKKHHYHCHHHHT ‘GUpUHYHCH uyﬂannumra mupnnrau npoex-
LHSICH Ky naliT™acura TeHT, ABHH .. . -

‘1

abzla[np—vb—-lb}np»a(aaéo b;éO) ~ (32)

: Héﬁon.
" ab =[a|[Yeos@, b) =313 cos (B, a)
P np-a ,

{6y epna oproroman npoexums xyana. TyTWITaH). A

4°: Cransp Kynairupur cransp KynaiTyBunra HucGatan rypyx.na'
NHII KOHYHHra 6yficynanu, stbHH

(ma)b =m(ab), 6y epaa ,mER. (33)

HUc6or, IOlgopmlam 1°, 3°-xoccanmap Ba 6-§ marm  4°- xoccara

Kypa ' .

(ma—b>=~b>(m—a>) = {3] np-» (m;;) = ]—E]m np» @ =
=m(_32;) =m(:z7;) A

°. Kynafirysun BeKTOpsIap nepneﬁmaxynﬂp 6yJca, ckaasp Kynaiz-

‘Ma HOJ'Il‘a TEHI:

218538 =o0. NN
32 '
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# E

Hc6or. a Lb, By xoama (a, b) = —=> ab j;”l;TCOS ';l =
=0. A
6°. CKaJmp Kynampum TaKCHMOT KOHYHHIa 6yncyﬂa,un, SBHU Xap
| KaHpait a b Bemop.nap yqyn . )
" (a+8)c=a ?+??. | (35)
# I/Icéor { 35) MyHocaéaTHnHr C= 0 X0a yqu YPUHIH  SKAHIATH
% paemaﬂ c;é 0 6yncun, IOkopuparu 1°, 3°- Xoccanapra Kypa '
i T
{ (a—{—b)c-c(a+b)~]c!np_,(a+b)—|c| np.,a+

B e

+np.,b)=cg+cb—-ac e, A

s od

7°. Opronopmasanran 5 = (el, es, e3)

; Gauc yuyn
e e =[0i R SRR

‘Hcb6or. Cranap Kynamma Tabpmpnnaﬂ“

e e ——le Helcos(el, e) = I lcos —5— 0.>

Xycyeuit xonzna e, el.=|el.\ =1 &

f 2y 13-§. Ckansp Kyna#TMaHuHT ‘Koopunﬂarénapnarn udonacu {0
f _

V BEKTOp (hasoza OpToHOpMaJaHran (e e, €y, ea) GasucHu onaimK.

a, b Bektopaap Oy Gasucra mucGatan (x;, 4, 2;) Ba lxz, Yz 25) KOOp-
' AMHarajapra sra G6yJcun:

1e1+y1ez+2183’”"

i&W

b "xsel +yzez +2233
12-§ naru 4°, 6°- - XoccaJapra acocan

F * . ab-—(xle+ylez+zle:,)(x2e1+y2e2+z2e3)—
- =‘x1x2 + yl!/z +2122 + (o1, +x1y2) é ez +

+ ' + (2192 + !/1%) €, ea + (2 +215) e, e
MyHocaaThH €3a onlaMu3, Gynjan 12-§ naru 7-xoccamu swTHGOpra O.-

CaK,

—e— .

db= XXy + Yy + 242, : (36)
- Hemax, KoopaunaTanapy OwiaH Gepuiiran HKKH ™ "BEKTODHHHT = CKaJIsIp
| 3-2818 : 33
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*  HUFMHAHCHTA TeHl..

Hannxanap 1. a(x g 2 Bexropuuﬂr Y3YHJHTH YHHHL KOOp-
,uuﬁa'ranapn xna;xpamapnunﬂr muum{cxman OJMHTAH apmmemx KBa-
npar WAL A “TeHr: , i ,

la| = lfxz + FEE P (37y
. XaxpgataH, d=b= X=Xy =Y, y1 Yo=Y, 2, =12 =2, Y XOII-
. ma (36) q)opmynara acocau : _ Lo

/

—— _" ;‘ " o
aa:cx2+yz+224 . .‘\‘,

> ; . ’ /('ZZ _.Vaz Vx2+y2+zz  \ F\~
2. I/Imm a, b Bemop opamnam 6ypan ym6y dopmyna Adyﬂuna
rxnco6nana;m B ( \
-~ 3 a

m‘“‘”’“ﬁ?r

;7)’
3

ey R T Tk LY T T

6y cpopmyna crayaAp Kynafirma 'rabpmpuuau 6eBocﬁTa Ke.rm6 txmga,zm)
- Koopauuartanapu Gunad 6ep;mram a(xl, Y1 21). Blxs y,, 2,) , Bek-
Aopaap yuyH , AN )

ﬁ‘ ,\

cos(a/\b)

Vx2+y1+z2 Va+i+a - .

3. a (x,, Yo 20, b(x,, Yg» 2s) BEKTODIAPHHUHT nepneﬁnuxympmm
© IUAPTH lgymmamqa 6yna)m '
, |

xlxz + {/1!/2 + 22, = 0.

Xélgﬂgér - b =0. (36) nan

YiYs + 2132 =0.

1427

llvmco.n (1, 3,2, 6(3 1, —3), 7@ o, ;2) BeK'roleap-‘

'HHHT Ka#icu XKyprd . nepnemmxymp?

Eqmu ABBaJIO, pasmanxn 6eppmrau BeKTOPJIaP mm: Bex'xop amac,

qymmlal V14 lbl V19, fcl =VE.

- OHmM ab 2 a, b ¢ cKanAp xynaumanapuu_y'remuupamus a b = ‘

——3+3 6 0 ac=2+0 4:,——2 bc==6+0+6-12
»6yH11aHa _Lb g . '

2-MHucCO L. a(l, ;-—-1 0), b(l -2 2) BeKTOp/ap opacnnamﬁyp-
| YaKHH (Tonnul“
34

i

-
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xynanmacn 6y - Bexrop,nap MocC xoopmma'ranapn xynaﬁmanapnnmlr '

xlxa'f‘ nystaz - "_:’:‘:» - (38) o



'Equut, a b Bexmpnapmr Koopnana'ranapmu 'MKKH Bexmp opa- -
cnnam 6ypqaxﬂu TONHII dopmynacu (38) ra Kyamus: -

- 14240 3 YT
LRI cos(a’ b) : ="""‘==———V ..
L V1+1+0 Vitigs  3VE 2
'Byﬂnaﬂ ; N o . ‘

, \ —~

{a,. b) = 45°
/
};
' ) . i
i
/
,
S
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I 5O B. TEKHGIMKIA KOOPAHHATAJIAP METOAH

. TeKHCRK Rary . HyK TAHKAT YpHHHH MABAYM COHJIAD éppaMylla aHuK-
Jlalura UMKOH Oepajuran ycyJa Kypcamnrau 6y/ca, TeKHCJAHKAA Koopau-
Hatalap cucTemac OepwiraH jel aitramu3. TeKHC/HKIA -KOOpAHHATalap-
HHHT TYPJH CUCTEMaJapH MaBxKyx ' 6yu0, yapra 613 COAJACHHH
KHPHTaMH3. ,

14-§. TexkHcaHkaa KOOpAMHATAJAPHMHI a;bd)nﬂ CHCTEeMacH

TeKuc.nm(na Gupop O HYKTa%aH KVAHITaH HOKOJI/IHHEAP. nxmépnﬁ
HKKH el, e2 BeKTOp Gepu/iran 6y.11an By BEKTOpJIap CHCTEMACH (el,

e2) GaspcHy aHHKJAkH. Tekucnuk ga el, e2 BeKTOpJIap oplgann yTyBuUH
a, b(aNb = 0) Tyrpd 4M3UKJADHH OJIAMHUS.
.Tavpud. Mvc6aT uyuanmu-

JIapH MOC ~paBHILIAA el, e2 ,BEeKTOp-
\‘\ Jap GuiaH aHWKJIaHYBYH 4, b TyF-
\\ py 4M3HKJaplaH TallKWA  TONnrau
CHCTEMa TEKHC/HKAA KOODAMHATa-
napHunr  ahguH CHCreMacH  €ku

agur_penep neﬂmazm (36- uns-
ma) Ba y &8=(0, e,, e,) KypH-
nuauga Gearunasagy. O=aNb  HYK-
Ta Koopdunamanap Gowiu, el, e,

a@_  BeKTOpiap 3ca Koopduwama  6ex-
" mopaapu neun.na;m Myc6Gar iy-

HaJIHIIIAPH el, e2 BEKTOpTap Guiian
aHUKJI2HTaH a, b TYFpH UM3MKJap
36- unama Moc pasuiuja abcyuccarap Ba op-

’ Ounamanrap gxrapu 1ed araiajd,

yaapan Ox, Oy Ounad . GejarusaiMu3.

Jemak, addus penep”O uykra Ba el, e2 Gasuc BEKTODJIaPHHHHT
Gepuanind. GunaH Ty.IIIrlK _aHUKJIAHAAH. N

TeKHCJIPIKIla o, el, ez) apdu penep Gepuiran GYJICHH. IIIy TeKHC-

—_——

JIHKHUHT M nygTacu yuyua. OM Bektop M HyKTaHHHT paauyc- 8eKmopu

nefiunand. OM €V, wynuar yuys I 606 9-§ ra acocan xamuma IIyH-
- jait x, y€ R counap TonwsianvKy,

. OM=xe+ye,
Tasp uq) OM pajuyc- BEKTOPHHHT X, y KoopauHatamapu M Hyk-

Tanuar (O, e1 ez) apun penepdaeu Koopdunamasrapu peiunand; Ou3
M (x, y) Genrmnammu uwnaramu3. Bynga x con M HykTamunr abcyuc-
cacu €ku Gupundu KoopOuramacu, Yy coH 3ca M nygrammr opauuama-
Cl EKU UKKUHHU xoopaunamacu p.enuna;m

‘3 ' N .
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Xynnac, TeKHC/MKAA KOODAMHATAaNapHUHT addPHH cHCTeMacH 6epuiica,
. YHIArH HcradraH M HyKTara YHWHT KOOpAMHATAJapd Gyamum Gup Xxyopr
XaKHKHMH X, Y COH MOC KeJajd Ba, aKCHHYA, MabayM Taptibia oJHHraH
Oup XyQT XaKHKHE X, Y COHTa TeKHMCJHKAA KOOpJHHATAJAPA LIy COH-'
Japiai uGopaT TafiuH YMTTa M HyKTa MOC Kesaju.

— e . .
Xaxukaran, taunanran’(0, ey, €,) adxbun penepuunr abeuiccanap Ykura
. —— —
KoopauHarasap Gowmnan Goiwiab OM,=xe, BeKTophH, OpAHHaTajap YKu-
—— -_—

ra sca OM, = ye, BeKTOpHU KY}¥HG (Kyfunanuran BEKTOPNADHUHT #§Ha-
JHUITAPH X, § CORJIADHMHI HIUOpaJiapu OwiaH anukjaHay) (37-uusma),
“ Xochst KuMuran M;, M, mykranapian Moc pasumpga Oy Ba Ox Vi aap-
Ta napa/jiesl TYFPH YH3MKJAp YTKa3caK, yJIADHUHI ‘KECHIUraH HYKTACH

¢ } Ha/aHa€tran M AyKra Gynamu, uyHKH OM = 0M 1+5/_V72 = x_(z: + y—ez.
Mlynpait kw6, (0, e, e,) penepra nucGaraH .
Mx, 4) SOM = xé, +ye;. (1)

M nygramuur aGeuwiceacn x = 0 Gyaca, (1) fau oM =y—f3; :5/\7][ |E;=>

= M wuykra Oy ykia érapu. Xypmu wyHumraek, M HYKTaHHHT OpJH-

-\ HatacH y =0 6§faca, M nyxra aGcumccatap Ykuma Eramu.

Wynpait kw6, abcunccanap ykuna éTraH HYKTaHHHT KOOpJuHaTa-
Nlapu x, 0 Ba opJMHATanap VKUAA €TraH HYKTAHHHT KOOpAiMHaTalapH
0, y 6ynanu. Koopaunatanap GOWMHHHT Koopauxatasiapu 0, 0. Koop-
AUHaTa YKJapu OYyTYH TeKHC/JHMKHH 38- umamaja GeNruiaHTaHueK “ TypTTa
KOOPJIHHAT  UOpakJ/iapra- axkpartajy.

.~ M(x, y) HyKTa KoopAuHaTa VKjapuna érmaca, YHHHI' Ka#icH yopakja
€THWMHK X, Y HUHT Mwopajapura Xapa6 38- uuama ‘Oyitud  anuKJam
MYMKHH. L '

Xaxukatau, M nykta x>0, y> 0 6y.iran Xoasa GupuHuu 4OpaKKa,
x<0, y >0 6yiran xo18a HKKHHUH uopakka, x <0, y<0 6yJran

37- uusma 38- yu3ma
37
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XOJla YuMHUH 4opakka, x >0, y <0 6yaras xoxa TYPTHHYM YO paKka
TernuiM Gy/anu.

Bekropunr 6oy Ba OXHPHHHHT KoopzmuaTa.napu 6upop adxbun penep-
ra nicbaran Mabiaym Gyica, 6y BeKTOpHHHI‘ 1y 6asHclary KOOpAWHATasla-

puHH TomMiuHY Kypaimk. (O, e, eg) penepla HucOaraH A(xp yl) B(xz,b :
Ys) u Onatt/uK. By xonza OA = x,€, .+ A ez, 0B = :52e1 + yzeg,
AB =0B-"0A va AB= (xz——xl) 121—}—(\1/2——1/1)e2 Byﬂnan '

AB(xz—‘xl' Ys — yl)
ABHU BEKTOPHHHF KOOP}!PIHBTaJIapH my BeKTOp OXHpHHHHP KOOpﬂHHaTaﬂa‘

' PHIAH MOC paBHZA 60111HHHHF KOOpﬂI/IHaTaJIapPIHH aHupHLI 6HJ'IaH XOCHI

KWIHHAAH.

[-Mucoun. Bepmraﬂ (O el,ez) penepaa A(3 —3)," B‘(O 3),
C(—2, 0) nykranapHu SiCaHr.

Euvnm. A(3, — 3) nykranu ﬂcam yayH 04 = 3e1 — 35: BEKTOPHH
sicaitMu3. Bynuur yuyn O nykrajas Gowwia e, ra KosHHeap 35: Bex-

“TOPHH, €, Ta KOAJHHeap—3 €, . BeK- .
Topau sicafimus. Cyurpa Oy Bex-
TOP/IapHHHT, AHFHHAHCHHH . TONCAK,
OA BEKTOD. XOCH/A KW/IHHMG, W3Aa"

- Haérran A HYKTaHH TOMAMH3.
- Xyamu mysra yxmam, b 3)

‘ HYKTafi ‘sicaur yiyn OB = Oe,+
+3e, e, BeKTODHH AICafiMH3. C(—2 0)

gy

T .
[l | HyKTamd  scam  yuys 0C = »
{  =—2e+40-¢,= —2e1 Bem'opﬂu
¥ scafivu3 (39- un3ma). ~
v '2-MucoJL. (0 el, ez) penepza

———————My

. HUHT KOOPJMHATANAPUHH TOIHHT.
"Eunm. My ¢ penepaa B(x. Y)
. Aecak Xamja- AB = A0 +OB =

— 0B —04 mn amnﬁopra oJicaK, Yy Xodda 0A (1 —2). Tlemak, — 1 =
=x—1, 3=y+2=>x=0, y=1;, BO, 1). "

39- yusma

J.

f} 15-§. Kecminu GepHaraH mlcﬁa'rna 6§.muu

A, B —TeKncnnKnam TYpAH HKKH HYKTa, N 3ca AB TYFPA UH3HK-

HHHT' HXTHEpUH Hym"acu Oy JICHH. AN NB BEKTOpJlap KOJIIHHeap O0YJi-
raHM YuyH wWyngai A con MaBxys 6y naji Ky,

38
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AN =ANB. ‘ %)

Arap N HyKTa AB xecmaga €rca, SbHM  KeCMaHH HuYK¥M  paBHilifa
6yica, AN NB BeKTOpJap Gup Xul Hynammwia 6yam6, A >0 Ba N
% HYKTa AB recmapa €rmacpan, Jekun AB Tyrpu UMUK érca, AN

NB BeKTOp/Iap KapaMa- Kaplii HyHaauuiH 6y/mb, A < 0. Bus N HYKTa
6y xonna AB kecmanu mawku pasuwda 6gradu, neb aiitamus. A COH
yura A, B, N uyxranuur odoud wsucbamu pe6 aralamu. an yHPI

AN

(AB, N)= A 6unan Gearuniaimus, (*) pas A =(AB, N)

A‘ ‘Texkucnukza (O, el,e,,.) penepHH o
onaimk. Dy penepma A, B, N -
nygramap A(xy, 41), Blxs, ;) Ba
N (x, y) KoopauHarajapra ara 6yJ-
£ cuH (40-uusma). by HYKTaIapHHHT

Paj¥yC- BEKTOP/IapHHH - xgyunuarnqa
Gesrniaimus: * 0A = I, | O0B=r, = Ty

61"\7-7 y oma AN = ON —

—04=7-7, NB=0B—ON—
~r2——r 6ysu6, GyJapau AN =
=ANB udoznara Kyamus:

-

r-—r1~)»(r2—r) eKn v
- (1+Mr=:r1 ‘ )"rﬁ’ ‘ . 40- g43ma
} 6yH11,aH 1+45£0 ¢apaszia
A . ->_ 7+ e
DS

MyHocaGarra gra Gyzamus. DBy mdoza 6y.nthm N Hylgraunﬂr pammyc-
BEKTOpHHH aumgnamm (2) B KOOpAuHaTalapia GsalK. F = xel +
+.‘/ezv rl =X e1 +!/1 € Iy *’xzel'i‘yz € Gynram! yuyH (2) nan

- A
% 6’1 + y ez (x1€1 + !/192)1‘:_ }fxzel -+ yzfa)

el g X1 +Ax
xel+y32= 1l+l.2
[

€, €, BEKTOPJIADHHHT UH3UKJIH SPKIH/MTHAAH (el, €, BeKTopJap ommnam
K03 POUIlUEHT/IapHH HOJITa TEHIJIAITHPAMH3): ,

_xntixn _H1t+Ay
1+ 7 - 1+4 °

39
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By dopmynanap opxam Gepuniran KecMamu Gepuwaran A mucGaria
OY1yBUH HYKTAHHHT KOOpAHHATaNapUHK TonMil MyMKHH. By epna an6ar-
Ta A% —1; A=—1, apaa 1 +A =0 Oyaran XonHH OH3 Xx03upya
KapaMaiMu3. A =1 Gyiranga N nykra AB kecmanuur ypracu 6ysu6,
6y XOMia YHPHr KOOPAMHATANADH KYMHXATHua aHUKIaHaqu: ¢

x:x1+x2, y:yl'f“yz.
2 ‘ 2

Mucon. Abpus  kooppuuatanap  CHCTeMacula ywiapu - A(1, 2),
B(0, 5), C(—2, 3) HyKTa/apjad ubopar yu6ypyak MeIuaHAJIApUHHUHT
KECHUINII HYKTACHHH TOIHHT. S o '

- Eunm. Mabaymks, yuGypuakeunr GHpOp yuHIaH VTKa3sWwiraH Me-
AMaHa ana 11y yY KapIIHCHAArH TOMOHHH TeHI HKKHIa Gynagy. YuGyp-
HaKHHHT Me/Manajapn GHTTa HyKTaja KeCHWAMH Ba Iy HyKTaja yJiap-
HHHT. Xap OMPH (MeZaHa yTKA3WIram yuidH Gouwiab xucobnaranpa) 2:1
KalH. HHCOaTAa GYJMHamu, 11y Xoccamlapra kypa AD mepuama yuyn D
HYKTaHUHI' KOODJHHATajJapH KyHHOardya TOmuIaiu:

At _0-—2 =y1—§—y2:5+3= _~
x,————2 ~ = I, y o T Ty 4, D(—1, 4).

Mepvananapunsr  Kecummm  nyktacn O YyuyH A =2:1 =2 6yamu6,
usNanaerran O HyKTaHWHI' KOOPAMHATANADH KyiiHAaruua aHUKJIaHAJH:

_mtAn _ 142.(—1)

) 1

e FTTIR T T Tl

é . y=y1+xy2=2r§—2'4 10
1+4 112 3

AN

Hemak, 0 (——% —133) )

16-§. Texucankna pexapr KOODAHHATANAPHHHT TYFPH GypuaKau
g , ) CHCTemacH. HMKKH _HYKTa opacupard macoga’ /-J

-

: B o
_I-taspud. Addun penep (O, e;, e,) munr kKoopauHaTa BEKTOpJ/IapH

€1, €p OPTOHODMaZlaHraH Ga3HCHM TAWKWI 3TCHH, sBHH €, L 2, |o)| =
— .

= el =1 6yaeun. By xonpa 6u3 KOODAMHATAJIAPHUHT  TYFPH GypuaKuu
CUCTEMACH, KHCKaua, Oékapm penepu Gepuinn he6 aﬁTamnS._»Byg&aﬁ pe-

nepad (O, i, j ) Kypummmuga 6errunaiivus. By eppa i2=j2=],

i j =0. By Xonzma KOOpAiHaTa YKJ/IapH MepreHiuKyaApanp. Jlekapr pe-
nepi abPUH PENepHUHT XYCYCHit XOJH GyJiraHH yuyH achdun penepra
HHCOAaTaH YPHHIHM MYJOXasaiap [€KapT penepua XaM ¥3 Kyuusu cak-
Jaiu. \ ' .

Ammo ZiekapT penepuiarn afipum MyJaoxasanap addus penepra nou-
MO ypHHIH GyJaBepMaiju. -

Taspud. My, M, nykranap opacuparu macopa 1e, MM, (éxu

M,M,) BEeKTOPHHUHI Y3YHAHIHra alTH/IANH. !
40
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MyJiara acocaH:

. yuGypuakaup.

[lemak, Tavpupra Kypa .-

P(Mi’ My) = [MM,.
Sni¥ KOODAHHATa/lapu OHan Cepu/raH HKKH HYKTa OpacHNard Ma-
copasn XHCOG/aWI  (opmyacuun Tomainuk. Tekucapkaa (0, i, j) ze-

KapT penepH Gepwiran GysiuG, Gy penepra mucGatad M;, M, nykranap
yily KoopAuHatajapra sra Oyacum: M, (x, y1), My (x5 Y3), ¥ Xon1a

MM, =UA’T2 —;67\4—;, B—A—’}z(xz’ Ya)s B—MI (x1, y,) 6ymM6, OM, Ba O—Ml

o ——

BEKTOD/APHHHT  afiupmack 6yaran MM, BEKTOp ymby KoopAHHATAIapra
sragup: | J ‘

—_—

MM, (Xg— X1, Ys —41). ) )
[ 606. 13-§ naru 1-nmaTwkara acocad,

P(My, M) = |MMy| =¥ Go— 2P + s —90%.

HeMak, Gepunran M, (x;, ;) Ba My(x,, ys) HyKTaJlap opacujaru
macopa ymby dopmyJa Gyiiuua TomHJIaJH: \

‘ PMy, My)=V (x,—x,)* + (!{2 —y . 1(5)

I-mucon. M;(—1, 0), M,(2, 3) HyKranap opacuaarm Macojauu

XucoG1anT. , ‘
Euuw. Bepurran M;, M, uykranap opacumara Macoga (5) ¢top-

My, M) =V (=D +E—0P=VI+9=Vis.

2-mucon. Yusapu A(3, 2),. B(6, 5), c(, 10) nmyxranmappa 6y-
raH y4OypuakKHMHT TYFPH GYDU4K/IH SKAHJMIMHH HMCOOT/AHT,

Eanm. p(4, B)=V 6 —3P+6— 2=V F+ 3=y 18=3V3;
P(B, O)=V (U =6+ (10 —Bp=VEE+5=V50=5V73;
P4 O)=V{I—3F (10 —2F = V(-2 +8 =2V 17;

BV2r+(BV2)=18-+50 =68,
(2V17) = 68 6yaranw yuyn o
p*(4, B)+p*(B, C)=p*(4, C).
I[Tudarop reopemac;xra acocan A /;BC TYFpH Oypuakiau yuGypuak/u

1
\

/4 {l 7-§. TexHCJMKHRHF OpHEHTaUHSICH

—— > -—>’ —)'- ‘.
(en, &), (e, &) —V, BEKTOp (pa3oupHr HKKH Gasucu Gyuicuu. Hkkuu-
Y GasHC BEKTOP/IADHHH GHMPHHYM GasuC BEKTOPJIAPH Gyiinua €iub ézamus.

- -

- A e
€ = a1, 1 a46;, €, = bie; + bye,, -

41
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— = : i
€, € BeKTOpJapuuur 6y Gasucra HHCGaTaH . KOOpAHHATANapHIaH
( &4 b‘) MalBa/lHH (MKKHHYM TapTHO/M KBaJlpaT MATPHUAHH) TY3aMH3. by

Xajsan OHPHHUM GasuCIAH HKKUHUM Gasucra gmuw mampuyacy neé
. aranajm.
a,, @, by, b, conaap (@ b IHI 3JeMer B -
1 @a, by, by connap b MaTpHUAHUHT 3JleMeHT/Iapuanp. By marpu
2 V2 .

lla MKKHTa CaTp Ba HKKHTA YCTYHTa 9ra: a,, b; comJap GHpHHYM CATpHH, &,,
b, connap 3ca MKKHHUH caTpuH; a,, Gy COHJAp GHDHHYH yCTYHHH, by, b, COH-

J1ap 5ca MKKHHYH YCTYHHH TalllKWl KuTagu. a,b,—a,b, con [ by Mampuya-
199090, a b puy
. N

. 2
Huxe Oemepmunanmu neimnand. Yau det (Zl gl) €K1 Igl gl KypuHHIIaa
. . : 2 Vg 2 Y2 . L
GenruiaiiMu3. Arap MaTpulaHUHT Oapua CATp/IApH YH3HKJM 3pKJH GY.ca, y
QUHUMAOH MAMPUYQ, CATPIIADH Opacuiia YH3HKJIH GOFJIaHHLI MaBXyp Gya-
Ca, adrucan mampuya Neimnany. Anre6pa sa COHJIAD Ha3apHSACH 'KYPCHAZH
MabJayMKH, KBaApaT MaTpHia AeTepMUHAHTHHUHT HOJIA TeHr 6yJMIH YHUHT
o LI © r ' / L
afrurad Oy MINMBHAT 8apypui Ba €Tapyid ULIapTHAHP. (Zl Zl) _adHuUMaray
. 2 Y2
la, b, o a a4 .
=0 6yaran xomma <+==2 gGy-
’az byl y A by b Y

- - - >
/b, OyHjad a; = Ab,, a, = Ab, [emax, ey=MAe,. By sca (e, ¢))
sy
0a3nC BEKTOP/IADUHHHT KOJTHHeADIHIHAAH Japak 6epa,zm).

: V, Bektop chasonuur Gapua Gasucnapu TyniaMuEd Q GuiaH  Genru-
Jaik. by, b, €Q Gasuciapau onamiis.

Tabpud. Arap B, Gasucaan b, Gasucra YTHII  MaTpHUACHHHAT
ACTEPMHHAHTH MycOaT (Maubmil) com 6yuca, y xoima b 1» by Gasucnap
Oup xun (xap xun) ucmau nefimnapm. : L

Kuputuiras 6up Xui MCMIHIMK TYIyHYACH KyHHJary xoccaslapra ra:

1. % B€Q yuyn b~ b. By epna ~ 6earn Gup HeMAMMMK GesrucH.

2. by~ bB,= b, ~ B,. ;

3. (by~ b,, b,~ By)= B, ~ b,.

Hc6ot. 1. b= (e, e,) 6asuc BeKTOpAapUHMHT siHa wy 6asuc Bek-
- TOpJlapn Gyfuda EfmnMacu e, =1-¢ +0-¢, e,==0- e, +1-e, ra
Kypa B fan 5 ra yrmm matpuuacy ( (l) ?) 6116, . YHHHT JeTepMUHAHTH
lég’=1>0. Hewak, 5~ B." : -

2. b,~b, 6yncry. Arap 5,= (;:, E;) Gasucnan b, = (_e:', _e-;) Gasucra

VTHII MaTpuLacu (al Zl) 6yca, 11apTra Kypa YHHAT JeTepMHHAHTH
2 ; ) :
> 0. Ouan B, nan B, Gasucra yTei MaTpuuacH JleTepMHHaH-

MATPHUAZMD, YyHKH lal bllqﬁo (
az by '

a, b,
2 Oy N N
THHH TONaiMMK, GYHWHT yuyH e = a8, + a,e,,

A=

-—>’; ol -
e, = be, +be, cucre-

— R
MaHH e, e, ra HHMCOATaH eyaMu3:
42




’ ) —> -
Texuciukaa mkkura 0, e,¢,),

o
(0, e, e,) adpun penep Gepuaran
6yacun * (43- unsma). Kynaimk
Y4YH yJapHHHT GHUPHHUHCHHM SCKH
Penep, - UKKuHYMCHHH sHPY penep
Aeb araiimus, Byspan TalIKapH,
AHTH DENEePHHHT SCKH penepra Huc-
6aTan BasusTH Gepuiaran  6y.acun,
ABHH

0/ (c]_y cg); el' (ab aa)t eé ‘bl) b2)9
' 50’:(:1@l +cy8,, (6)

—

—; 7 - , - —

€1= e +ase, e;=be+b,e, (7)

- I Z; gl ’;e 0. ,
2| -

Tekucaukna HXTHepHH M HyKTamu onamps. By wykranuar scku ma

SHTH penepJiapra uucGaran KOOpAuhatanapunu Moc pasumiga X, ¥ Ba

L —— - —_ —— . —
¥, y' opanu Genrmnaimus. Y xonma OM =xe,tye,, O'M=x' e +

‘ +y’e?. | Bexrop.iapuu KYWHW Tabpugy Ba (6); ) Myﬂocaéamamaﬂ ¢oii- |

JaNaHCaK,
—_ —_—_— —— — - /—'; e
OM'=00" 40 M=cie; +cye,+x e t+y'e=
— —_ - —> ’ - -
=gt e, i (@1 €4 +ape;) + Yy (b e+ bye;)
€Kn ’

—

- +ye, = (a ¢ + by’ + ci)_e: + (@’ + by’ + Ca)e,.
€1, €; BEKTODJIADHHHT uH3HK M SPKIMTUTHHK XucOGTra oicak, :
X=ax' +by + C Y =ayx + by ;. (8

M wyKrammnr scky CHCTeMara HMcGaTay KOOpIMHatanapu x,y, yuunr

AHTH CHCTeMara HucGaray KOOpAHHaTanapu x’, 4’ opkanu mry (8) ky-
puuMIIna uonananany.
8) ¢opmy.tanap Oup adpun PeNeplan  MKKHHUH adppun penepra

gmut dopmy ranapu . nesmnany, By thopmy.tanapsa ’21 21{;& 0 wapr 6u-
2 Y2

JaH GOFaHraB oaTaTa KO3pbHIMenT KaTHawra. Ky#upardy wukku Xy-
CyCHH XO/HH Kapaiimus: B
T T > N .
1. 0s£0/, € = e, e,=e, Gjacun (44- uusMa). ¥V xonpa a, = by=
=1, ay=b =0 6y.m6, (8) dopmynanap .
\ x=x"+c¢, Y=y +c €
KYPUHMIUHM ofiamy, - .
(9 dopmynanap KOOpAuHAaTanap cucTeMachyu napasser Kguupuiw
dopmyrarapu ne6 atanany,
' , 45
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‘ ‘(6 . 19-§. Jexapt Koopnnﬂaranapu cucreuacmm anmmmpilm

-oM
1
!
i N
1
{
x
. 44- uusma - ) : 45- uaamMa’ ,

2. 0=0' 2a Gasyc BexTOp/IaD 'ryp.nuqa Gyncus (45- tmama, y Xo1-
Ja c —c2 =0 6yau6, (8) hax :
x=a1x by, y=ax +by. (10)

\

——

- Texkucukpa &8 = (0, : ]_)P Ba (0 ]) IeKapT penep- -
J1apu Gepuiran Gyacud. Dy X011 (8) @pwyﬂanapnam a,, a, Jap_

\i' BEKTODHHUHL, by, by J1ap sca] BeKTOpHAHT B =(0, i, ]) penepra

HUcOaTaH KoOpAMHaTatapy OyJafd, sibHM -

. T—a17+a2,, i 7 =60 +b,]. (1),
- ‘ /

(z i') =o Gyncun. Arap ¢8 Ba- B’ nekapr pemepiapu 6np XW1 OpHeH-
TaLH s 6yJ1ca, Yy Xona (46 YH3Ma)

N~

46- uusma o 47~un3ma

‘Www.ziyopz.com kutubxonasi




G =94a, @ §2L90°— (P =a. . 2
B, B’ nexapr perepiapu Kapama-Kapuld ODHEHTAUMATH GjJca (47-
uu3Ma), y XoJja , oo

—
:/

@ D=2104a, (7, f=00°—a, (, ) =180 +a.  113)

- —
(11) renr/mxnapuu Hap6aT OuJIaH i, | BEKTOp/Iapra CKanifp KynaHTHPCaK,
'" e T -
ay =i i=cos(i’, i), ay=i’ j=cos(’, j),
R -

by=j i =cos(, i), by=] | =cos(/".J).

~(12) Ba (13) myHocaGaTiapuu XucoSra oJcaK, i’ j BEKTOPIAPRHUHT & pe-
nepra HMcGaTaH KOOpJMHaTaJjapH, arap ¢8, 8’ penepnap 6up xun opu-
entanusau Gyica, R : -

, i’ (cosa, sina), j'(—sina,cosa);
B, & penep/iap KapaMma-KapillM OPHeHTaluAIM Gyarauja 3ca

_4 7 (cosa, sina), F(sin o, — COS &),
Y xon1a (8) dopmysanap KyiMpard KyPHHUIUHH OJAaj:
- : x#x'cosa—y’sin&—{,—ci,“
{y =x'sina + y cosa -+ ¢,,
x =x"cosa +y sina + ¢, ‘
_ {y=x’sina—y’cosa+cz. -
(14) Ba (15) dopmynanapuu 6utra o0

(15)

- x=x'cosa—e y’ sina+tc, - (16)

‘ 4 y=x'sina+ey cosa+c, - S

KYPHHULIZATH &3yBra GHPJAIITHDHII MYMKHH, Oy epia e = +1. llyn-

Hak Kuiub, &8, B8’ penepiap Aekapr penepiapH GyJraHMaa yJapHHHT

OvpujiaH MKKuHukcHra ytam (16) dopMysanap 6unan uopaianasu. By

- eplia, <8, &8’ penepsap GMp Xwa OpHEHTaLEAM 6yaca, &= -+1, aKc
Xonjga ca e = —1]. .- »

Mucosn. Hkkara addun penep 8 = (0, e_;, ;;), B =(0’,é_{>, e—;

6epunran 6yau6, 6ynna O’ (1, 2), €, (—1, 1), €,(2, —1), 6yacun., M nyk-

© Tanuar B pepiepra HucGatan KoopiHHaTataph X =2, y = | SKaHHHH

" 6}/1JII'3H Xanga 6y -HyKTaHuur o8’ penepra ‘HHCGaTaH KCOPAMHATaN2pH
%', Yy’ HM TONHHT.

Eunm. Bepunmranr a,=—1, b,=2, ¢;=1, g,=1, by=—1,

¢y = 2. By guiivatnapan (8) dopmynamapra gyiicax, :

‘ x=—x 42y +1, y=x"—y +2.

47
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v

x=2, y=1 SkamumM Xucobra OJCaK, 0= —x' 2% +1, 1=

Cx by +2 é&km —x +2y =1, ¥ —y =—1, 6y cucremann euuG,

x = —1, ¥’ =0 un Tonamus. [lemak, M HyKTaHWHr 8’ penepra muc-
Gatan -KoopauHatanapy x' =—1, y' =0. :

- g’ 20- §. KyT6 kooppMHATaJap CHCTEMAacH

Kyn TajgukoTJapia Ba SrPH HBHKJADHHHT MyXHM CHHQJApHHU (Ma-
cajlaH, CMpa/UiapHy) ypranuia KyTO KOOpAMHaTalap CHCTEMAcH 1e6
aTalyBud CHCTEMAHH KY JUIAHHII MakCcajra MyBOQHKIHD. By naparpadna
1y cucreMa OWJIaH TaHHLUAMP 3. o : .

, " OpueHTalUsN TeKUCIHMKIa Ou-
pop O nykra OP pyp Ba OP nyp-

Ja éryBun OFE=1{ OuUD/MK BEK-
Topuu  GenrmiaiiMu3  (48- unsma).
XOCHT KHJHMHTaH TeOMeTpHK o6pa3
Kym6 Koopdudamaaap CHCTEMACH

-l
nedunagu. Yau (0, i) kypurmimjpa
6earnnaiiMus. O nykta Kymb Go-
wu, OP nyp sca xymb gGxu nedn-

~ Aapd. M HYKTaHHHT TEKHMC/MKJArd

*  pasWATH MabJyM TapTHOAa OJHH-

. p Tad ukku coH: Oupn OE .Gupauk
- KecMa épllaMupa VJuSHTaH T =

48- ap3ma . =]—5_M|>0 Macota, ukkunukcy OP
nyp OM HypHHHT yCl#fa TYLIHIIH
yuyH OypWIHIIK Kepak Gyaran @ = (_l: 0_}\71) 6ypuak OusiaH TyJA aHUK-
JiaHa JiHl.
- Ky16 ykumu OM Hyp ycTara TYWIyHra Kajap Gypuu MmycOart HyHa-
JHINNA, STHA COAT MMM MYHAJHMIUMra TecKapu HyHamuuizna OGaxapuica,
¢ mycOar 1e6, axkc xonaa ¢ HM Mandui ne6 xucoGsaHaiH.

r g4 M nygramunr xym6 paduycu,  ur M HyxTanuar kym6 6yp-

woew peimnu6, yaapun M HYKTaHHHT KymO xoopOuramaiapu fein/iajn
Ba M (r, ¢) KypHuHIza GeJTHIaHATH. , . :
O nykTa yuyH r =0 G§au6, @ aHHKJaHMAarag XpcoGiaHajy. Arap

0<r< o, 0 <@<2n fpuM cerMeHTAa y3rapca, TEKHCJIMKHHHT Xap

GMp HYKTacH KYTG KOOpIMHATa/lap OWlaH TabMHHJAHANM. ‘
Macanan, A, B, C, D nyxranap 49- uuaMana yuwby Kyt Koopiria-
TaJapura sra: : X

Al22) 0 0. ¢ (2. —5) 0 (37F)

PaBirianky, COHMAPHHHT xép Kauzaa#l (7, @) KypTd ydyH TEKHCIMKHUHT
GMTTa HYKTACH MaBXKyj OYJHO, COHJapHMHT Oy KYPTH Iy HYKTa yuyH
KYT6 KoopAHHATANap Gynafu. AMMO GMp HYKTAHHHI y3Hra YEKCH3 Kyn

counap Xy¢dTiard Moc Kenapu. Uynonud, M HyKTaHHHT KOOpAUHATajapH

48
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r=a>0, 9=a 6yaca, r= o A
=a, p=a=x2xk (6y epua Sy "
k=0,1; 2, ... ) Kyormriap S \ <\
xaM wy M nyktamunr koopma- - . Ojes
HaTafapun OyJagd, uyHkn OM j’ {
Hyp OP xyt6 yKuun o Gypuak ?
Kagap GypH/HIIMLAH XOCHJI 6-
Jagn  Ae6 ¢apas Kuicak, y
xonga OP nypin 9=a + 2 nk -
Kajap GypHIMUMAAH XaM Viua .
HYDHHHT Y3HHH XOCHJ KHJIHUI : ‘
MYMKHH. ’ ,
M nykranuar gyr6 Gypua- Y
ru Kaly/l KWIHUH MYMKHH Oya- - )
FaH KuAMaTJapH  QpacHjaH 49- un3ma
— % < Q < .7 TEHICH3JIMKHH Ka- : ' )
HOAT/IaHTHPAJIMraH aHMK OWD KHAMATH aXKpaTWiaad Ba y bow Kuimam
ne6 atamapu. Ky16 Gypuarmemar Gour KuitMaté cudataza: OP HYpHH
OM  wypuuHT ycTHra TYIMpHWI yuyH YHH GypHII Kepak 6yaras 6yp-
yak omgamd. OM wuyp OP wypra xapama-xapum Hymanran Gyica,
180°. ra .ukxkH. AyHammmia GypuulMyMKkud, 6y BaKTia KyT6 Gypuard-
HHMT GO KUAMATH yuyH Q= rn KalyJ KWIdHALI. :

. ; N

/g 21-§. Hykranher xyT6-Ba mekapT koopaunaTanapu jopacuparu
GoFnankm -’
Texkucimkaa (O, 7) KYTO KOOpAMHATanap CHCTeMacH Gepuiran 6y.-
ceH.  Koopaunatanap Gown KyTt6 Goum Owian, a6cuuccanap KHHUHD
MycGaT KHCMH KyTO JKH OMJaH YCTMa-yCT TYWAfuran Myc6aT OpHeH-

Tauwsimm (0, i, j) Hekapt penepuns Kuputamus -(50- unsma).
- M nygramuHr KyT6 KoOpAMHaTaslapH 7, @, /eKapT KOODAMHATAJApH
“3ca x, y 6yJcHH. ~ ~
OM,M  Tyrpu OGypuakmi Y
yuOypuakpaH: -/

x=rcos@, y=r-sing. (17)

_ M npygrammar xyt6 Koop- M
AMHATANADA 7, @ MabAyM G6Y.- !
ca, (17) ¢opmynanap G6yitmua » ) l
YHHHT  JIeKapT KOOpJHMHATa/apH’ A :
XucoO/aHafHu. : |
V3 nasbatuaa M nygTaHmHT ! . il
T6 KOOpIMHATAJApH r A "My,
Ky pAHHaTa/1ap! » ¢ HHA
YHHNT J€KapT KOOpAHHATalapH
X, Y OPKalH TOMMII MyMKmH. = |
OMM  yuGypuaknaH: 50- gn3ma

.
<

Q
-

4—2818 , , 49
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r=Vitr ¢, tgo - T 9=arctg L, l

cosp=-—=" = sinp——— ¥ (18)
Vs Vit

(17) M nyxrannar xyt6 KOOpJMHATA/NIAPHIAH JeKapT KOODIHHaTaapura,
(18) M nygrammur nexapr KOOpAMHATa/lapHIAH KyT6 KOOpJuHaTa/apura

~ yHwr dopMynanapuup.

llynn scnatu6 yramuskn, M HYKTaHHHT AeKapT KOOPAMHATAJapHiaH
KYT6 KOOpAMHATaNapura yrmnna tgp = % cpopmyﬂa"lgy1;6 Gypyaruusur

Goll' KHAMATHHH T§/1a aHHKJaMaiiiH, UYHKH OYHHHT YUyH fiHa @ MHK-
Aop MycOar &KH MaHQHi SKAHTHTMHH XaM GHJTHWI- kepak. Oparna -6y
M nyKranuur Kaiicu yopakaa KOWMAWLMIINIA Kapa6 aHBKJaHaay. Maca-
7aH, (18) dopmynaga x =3, y =3 6ynca, tgo =1 6yub, ¢ = 45°,
Jlekun x = —38, y = — 3 6yaranpa XaM tg@ =1 6Y.H6, smmn @ 6yp-
4aK 45° smac, Ganku — 135° 6§maum Kepak, WyHKH (—3, —3) nykra
YIHHYH 4OpaKla KOHJIAUIraH. '@ GypuakHHHr KHAMATH Ba  PuOpacHuw
COSQ, Sin¢ ra Kapab aHWkJaw Kynafpox.

‘Mucoa. Kyr6 KoOpuHaTanapu Gunan Gepuiran M, (r,, 1), My(r,,
9,) HYKTaslap opacHiard Macodan XHcoGsaw  hopmyJiacHHu KeJNTHpHG
YHKAPHHT . v, - ' ‘ ‘ .:

Euum¥Y M,, M, uykranapuusr AeKapT KoOpIuHaTanapu M, (x,, y,)
Ba M, (x,, y,) 6yacuu. Iekapr ‘KoopaHHaTanapHiaH KyT6 KoopauHaTa-
Jlapura yTaw QopMynanapura kypa- '

. x=rcosq,
Y =rsing,

Ba Y2 T T2C08Qy
Yo =151 Q.

Y xonpa

p (M, M,) =V(xz — %)+ (g, — W=
’ =V (rzcosmz_rlcos‘pl)ﬂ+(f25inq72’_r15inq’1)2 = ,
=V/r} (cos? @y -+ Sin? @) + 72 (cos® @, + SITE ;) — 077, (008 P, COS P, +

'-i—sincpzsin(pl) = fo+f§—2f1"acos(%—%),

P (My, M) =V 7] = 2r,7,c05 (93—01)

22- §. KoopauHatanapiu GOFIOBYH TeHrnama Ba TEHFCH3AUKAAPHHHT
FeOMETPHK MabHOCH :

Tekucaukaa Gupop (0, e, e;) addus penep onmmHuG, «x, Y Yarapys-
UHTADHUHT  KaMHIa OMPUHH ¥3 wuura oarau F(x, y) uboma Oepuiran
6yucun. Arap x = x,, Y =Y, counap yuyu F(x,, y,) ubona Mawuora sra
GyJica, y X0a1a x,, Y, conyap F(x, y) whoganuur aHHKJIAHHII COXacHra
TerHH Aefnnanu.. Bynpaii COHJIADHHHI Xap Gup KydTH Gepuiram pe-
nepja TaiuH OHTTa HYKTaHH aHMKJaimi. Bapua Gynnaii HYKTaJap Tyn-
JlaMH TEKHCITHKNATH GHPOp reoMeTpuk ¢urypanan Hoopar.. By curypa
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O6YTYH TeKHMCJHKIaH -€KH YHHHI GHUpOp KPICMH}laH, 6a1>3aﬂ 6yu1 TYnIaM-
JaH uoopat OyJuilH MyMKPIH

Macanan, F(x,y) == —1 upona y=£0 Gyaraigarusa’ MatbHOra
y [

sra 6yu6,  yHHHT aﬂmgna'ﬂum COXacH TEKHCAHKHHHT Ox yxna" éTMaraH
Gapua HyKraqapd TyniamuaH u6opaT ¢urypa 6yaamu. F(x, y) =
=) —x*~y*—1 ubona x, y HHHT Xap KaHzail KHHMAT/IapHAA XaKH_
KUl coxaja MabHora sra Gyamaiimi. [lemax, 6y udona Gunan auuxias_
ran ¢urypa 6ym Tymaam. F(x, y) =x-+y uboda X, y HUHT Xap KaH_
Hall XaKHKHA KwimaTJiapula MabHOra sra 6yym6, -Terduuim <pm*ypa 6y_
TYH TEKHCIHKAAaH HOODAT.

Supu

‘ F(x,9) =0 (Flx,9) = 0) ’ . (19)
KYPHHHILJIZTH TeHrJIaMaHH (TEHICH3/IMKHH) Kapaimus. %
Arap HKKU x = Xy, Y = y, .con (19) TeHriamajaru (TEHTCH3IMKAArH)
y3rapyBuM/IapHHHT YPHHra KVHAWIraHia YHH TYFDH TeHIVIMKKA (TeHICH3-
JIMKKA) aﬁnaumpca. 6y comiap (19) TeHrsaMaHHHT (TeHI‘CH3JIHKHYlHI‘)
edumu JIeAHsIau.

Macasan, x =4, y=—5 commap 3x+2y—2=0 TeHI‘JlaMaHPIHF
CUMMHJIMD, 9YHKH LIy COHJIAp TEHTJIAMAHHHI uarl Kucmnra Kyiuaca, y
HoJra ainaHaju:

. 3442.(—H)—2=12—12=0, nemak, 0 0. _
x=25, y=T counap sca 6y TeHIIaAMAJHHI eunMH O6Y.Ja o/MaiigH,

YYHKU yJIapHH TeHrJamara @anraﬂna VHHHT dYalm KUCMH HOJra TeHr

6ymaiiny. »
Iy cunurapu x =4, y = — 5 ‘conmap 3x + 2y > 1 VTeHTCH3/IMKHAHT
eunMu GYJsiaji, YYHKM Gy COHJIADHH TEHICU3/IMKKa KYHcaK,

3442 (—5)>1, 2> 1,

x=4, y=—6 comap 3ca 3x -+ 2y > 1 TEHICH3NHKHHHI eduMu GyJa
oNMaiili¥, uyHKH Oy COHJNADHH TeHICH3/IMKKa KyhraHma 0> 1 xocun
KUIMHAJH.

(19) TeHrniamauuur _(TEHrCH3/IMKHMHT) Gapua €UMMJADH TYIJIamMH Te-
KHCJIMKAQ GHpOp (MrypaHM -aHMKJAHAM. ODHAW UCYPAaHHHT TEHIJIaMacH
(purypany aHUKJIOBYM TEHTCH3NMK) TYIIYHUACHHH KHPHTAMHS3.

Tabvpuo. Arzp @ durypara teruunii xap Gup HyKTaHUHT KOOpPJH-
Hataflapy F (x, y) =0 tenrnaManu (F (x, y) =0 TeHICH3/IHKHHM) KaHoAaT-

" Jantupu®, @ ra Ternuwm Gysmarad GHPOPTA XaM HYKTAHUHT KOOPAHHA-

TaJlapd YHM KaHOaTJaHTHpMaca, 6y TeHIVIaMa (TEHTCW3/MK) ghueypanune
menzaamacu (pueypanu aHUKAOEHU meHacusuK) 1eC aTanajd.

Arap ¢urypauusr TeHrvaMacH (YHH aHUKJIOBYH TEHICH3/IMK) MabiyM
6yJica, TEKHCJMKHMHT Xap KaHJAall HYKTacHHM Wy ¢Urypara Terdiwim
€KH TerHULTY 3Mac/JHrH MacajlacHH# XaJ KWMII MYMKHH. DyHMHr y4yH
CHHAJIA6TraH HYKTaHHHI KOOPAWHATAJIADHHH TEHIVIaMaJaTH (TeHTCH3JIHK-
JarH) y3rapyByHJapHHHT ypHHra Kyiwirania, 6y KoOpAHHATA/Nap TEHIVIA-
MaHH (YHH aHHMKJIOBYH TEHICH3JHKHH) KAHOATJAHTHPCA, HyKTa ¢urypara
TETHUIH, KaHOAT/AHTHPMAaca, HyKTa (urypara terumin 6ysiMaiifu.
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-

leomeTpHsza acocaH MKKH Macaja Kapasalu:

1. ®urypaHn aHUKJOBYH TeHIJIaMa (TeHl'CPI:!JIHK) 6epunaay, my TeHr-
Jama (TEHICH3/HK) GYHMua YHUHI Xoceayiapd VpraHrJiajid Ba aKCHHuYa.

2. MabiyM LIapT/IAPHH KAHOAT/IAHTHDYBYH HywTalapiad uéopar ¢u-
rypa Gepunany, 6y GUTypaHHHI TeHJIAMACHHH (YHH aHHUKJIOBYM TeHI-
CH3JMKHH) TY3HLI Tajab KHIMHAAM.

HykTanap TynaamMunH TeHIViamMajap Ba 1eHrCH3JMK/Aap €pAamuia
aHWK/Ialira JOMp MHCO/Iap Kypamus. ABBano TeHr/1aMa/lapH 6yinua
(rrypasapui aHuK/aira JOMP MHCOJMIAP KeATHPAHIHK.

1. Flx, p=x-—y=0. Ypra makra6 MaTeMaTHKa«KyPCH/iaH KOoop-
AMHaTajapu Gy TeHrJiaMaHH KaHOAT/IaHTHDYBUH ‘6apya HyKTajap TyMJaMu
KOOpAHHATanap OOWMAAH YTYBUM TYFPH UHSHKHH aHHMKJAIIMHA OW/aMH3.
x —y =0 renrsiama OGMpHHYM Ba YUMHYM YOpaK KoopluHaTa OypuakJja-
PUHHHI GHCCEKTPUCACHHH AHMKJALIM MabJayM (COMHWTHDHHT, 28- §).

2. Hlywra yxwam, F(x,y)=x-4y =0 renrismanu KaHOATNIAHTH-
pyBux Gapya HyKTa/lap TaHJaHTaH  J€KapT penepuia HUKKHHYH Ba TYp-
THHUH uOpaKja KOOpAMHATa VK/apufian Oup xun Macodafa €rapu. e-
MaK, x +y =0 TenrsaMa OuJiaH HKKHHYH Ba TYPTHHUYM 4YOpaK KOOpAH-
HaTa 6quax.napunnﬂr GHCCEKTPHCACH AHUKJIaHAIH.

3. x*—y* =0 TenrjaMany -

C—pE+y=0 (20)
KYpHHHIIIA 83aMu3. '

=P =0sx—y=0, x—|—y=0. | (21)

(21) TenrnaManapian GMpUHH KaHOAT/IAHTUPYBuUM KoopAuHaTanap (20)
TEHIVIaManH, wy Ounan x* — y? =0 TeHrJlaMaHH XaM KaHOAT/IAHTHDAIH.

LHyHAaH Kb, x? — y?=0 Tenr/ama KoopauHatajap GolmaaH yTyB-
YU HKKU TprH YH3HKHH aHUKJaiau.

4. x* + y? = 0 Tenrnama Gepuirad. X, y HUHT Xap KaHJaifl wHAMaT-
Japunal x%, y* connap Mauguii Gy.Mainu. Ulym«mr yuyH Oy TeHI/ama
dakar x = 0 y=0 6yJ1raH11amHa HoJra amianagu. Jllemak, Koopau-
HA TaJlapw a(quﬂ penepia x®4-y?=0 TeHrsaMaHH KaHOATJAHTHPYBYH
HyKTatap Tyniamu OurtaruHa O (0, 0) HykTajgan ubopar 3KaH.

5. x*4-y*+ 1 =0 renrsiama GepuiaraH. x?, y* Maubui 6yaMaranu
yYYH X Ba Y JIapDHMHT Xap }gaﬂnaﬁ KufMatiapuna x* 4y + 1> 0.
Jemax, KOOpILHHaTaJIapH x*+y*+ 1 =0 TenrnamMaHu KaHOATJIAHTHPYBYH
OuTTa XaM HyKTa HYK, s'’bHM KOOpAWHAaTaJapy Oy TeR[JIaMaHH KaHoar-
JIAHTHPYBYH HYKTaJjap Tymaamud Gyui.

6. y—|y| =0 Tenrnama Gepwiran. By Tenrnama y >0 Mywnoca-
0atra TeHr Ky“m% Tekucankna Tanianran apgue penepia OpluHaTazia-
pu y >0 MyHocaOatHHd KaHOAQTJIaHTHDYBUM Oapya HYKTajdap TYIJaaMu
Ox yx Ousan uerapasianran Ba Oy YKHUHT MycGaT KUCMHHM {3 Huura
O/IraH SPUM TEKHCJWKHM TAWKHA 3Taju. emak, y—|y|=0 Ttenrna-

1 YsrapyBuuiap XaKuaxuil KuiAMAaTAapHHrHHA Kabya Kuiaann.
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Ma OuJiaH GUpHHYH Ba HKKHHYH
yopaK KOOpAHHaTa OypuaKJapu-
ja 6éTraH HyKTajJap TYyIJIaMH
anuKanazu (51- unaMa).

7. Tekuciukga xyT6 Koop-
AMHATa/Mapiard  TeHrJiamaJlapH
6u/aH aHHKJAHTaH YMBHMKJapra
Mucoa cudaiuja

a) r = afa = corist),
6) ¢ = a (o = const)

TeHrJiamMasiap OUNaH aHHKaHyB-
uy urypanapHd Kapaimus.
-r==q TeHIJIamMa Gu/ian aHuK/a-

HYBUH (PUIypPaHUHT Xap Oup HYK- 51- un3ma

Tack KyT6 OoummMjaH a Macodasa

o#awran (KyT6 Gypuarn sca nxtuépuit). Busra mabiymky, Gyunai du-
rypa Mapkasd KyT6 Gommja Ba DajiiycH @ ra TeHr ai/aHajaH ubopar-
aup (52- urama). .

52- yuama 53- unama

Illynra yxmam ¢@=o(e = const) TenrsiaMa yun gyt Gowmaa Gyaran
Ba KyT6 YKH OWlan o Gyp4aK XOCW/ KWIraH HYPHH aHHKJafias (OyHia
r—uxTuépui) (53- un3ma).

Duau GepuiiraH TEHICH3JIHK OW/aH aHMKJaHafuraH (urypajapra JOHD
MHCOJIIAD KeJTHPARJIHK. \

1.x2 4+ §y2—4 <0 Ttenrcu3uk OWiaH aRUKJIaHyBud QUIYPaHH TO-
MHHT.

Eunm. x2 4+ y® =4 TeHrJaMa MapKasH KOOpAMHATaJAp OOlIHAa Ba
pafHycH 2 ra TeHI ail/laHaHH anMKJaAnd. Dynpan Taulkapu, TeXHCIHK-
HEHT UXTHEPHE M (x, y) HyKTaCHiaH KoopauuaTanap Oowmnrada Gy/ran
macodanuur kBanpath 0%(0; M) =x%-}y% 1wy caGaGiu TeHrcHJIiK
TEKHC/IMKHUHT LIYHAa# HyKTaJapu TYMJIaMHHH HpONAIAfANKH, 6y HyK-
TaJapHHET Xap OMpHJAH Koopjupatanap OGowmraya Oy.siran macoda 2
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OHp/MKJAH KaTTa sMac. Bywupait HYKTalap TYnJaMH MapKasH KOOpIHHa-
Talap GOMMIA Ba pajuycH 2 GHpMMKKA TeHr JoUpaaup. ‘

2. y > 0 TeHrcusmMk Guian aHHK/TaHYBYM (UrypaHH Tomuuar. By
TEHICH3HK GHJIAH aHHKJaHyBUM QHTypa HYKTa/IADHHHUAT  OPAMHATANAPH
MaH(Hit 3Mac. Bynpai nykranap Tymiamd 1 Ba II uopakaap nykrana-
pungan ubopar. By sca abcupccaniap YKH OWlaH uerapaaHraH Ba opau-
HaTanap YKMHHHT MYCOaT KMCMHHH §3 Muura oJra APUM  TEKHCJTUKIHD.

Babsan GMpruma Tenrsama €K TeHrchsuk OHJaH ~ aHHKJaHATHTaH
durypanapuurusa  smac, GaJku (6up peneppa) TEHIVIAMaNap CHCTEMAacH
OuslaH, €KH TeHrJama pa TEHICU3/IMKJ/IAD CHCTEMAcH Ousan, €KH (akat
TEHTCH3/IHKJ/IAD CHCTEMacH GHJIaH aHUKJaHaJMran (urypaiapHH Kapauira
TVFPH KeJiaju.

MacaJian,

. Fi(x,y) =0, Fo(x,y) =0

cucTeMa GunaH apukJianajuran Gurypa 6y . CHCTEMAHHHT xap 6Hp Tenr-
JaMacH OwllaH aHHKJaHYBuM (purypanapuHHr KecHIMackaH HGOpaT.
\

Lo X+ 4y —4 <0, x—y =0 cucrema Gu/iaH. aHUKJaHyBYH GUTY.
PaHH TOMHHI. A B

Dy cucrema Gurra Tenrnama a Gurra TEHICH3/IHKaH TaIlKUJA Tofl-
TaH. Dyniarn GHpHHUM TeHrcHsiMK 7- MHcOAra acocan 010, 0) Mapkas-
JH Ba pajuyCk 2 ra TEHT JIOMDAHH AHHMKJANAH: CHCTEMAJarH HKKMHUM
Tenrvama sca I Ba II yopaksap koopjunata OypuaK/JIapuHHHT GHCCEK-
TPHCACUHN anUKJAHAM. By mkku Qurypannsr xecmumacn A4, A, kecMa-
Nlan n6opat (54- uuama).

2.r—a<0, g=o0o cucrema Guwran aHUKJ/IAaHYBYH (HTypaHH TO-
nuHr. ' ‘

CucTemanary GHpHHUH TeHICH3NHK MapKasH kyr16 Oowwna Ba @ pa-
AHyC/ foupajiad uGopar. CHCTeMajard MKKHHYM TeHIJIaMa KyT6 VKu

Y

T\T\

7

/
NS 7
\—~
N

N~

54- au3ma 55- ynama
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Ouan o Gypuak TAlKMI STYBUH HYDHH aHHK/AHAW. By MKKu ¢urypa-
HUHT KecuimacH OP KecMaja ubopar (55- unama).
3. x>0, y>0, 3—x>0, 2—y >0 cucrema 6uiau aHHK/1aHYB-
YH QUTypaHH TOIHHT, ; ‘
By cucrema TypT TenrcusmMkjan tamwkmn Tonrad. Addun penepaa
cucTeManard Oupunuy TeHrcuwaamk Oy VK Ouian uerapasianras Ba Ox
JKHHHP Myc6aT KHCMMHM V3 Muura X
ONraH SPUM TEKHC/IHKHH, HKKHHUH .. g
TeHrcu3/mK 3ca Ox Yk Ouaan ue-
rapajairan Ba Oy yKHHHT MycGar
KHCMHMHH V3 H4HTa 0JIraH sIpUM Te-
KMC/MKHH anugJ/adiau. CacreManaru
VUHHUH TEHICHU3MK X = 3 TYFpH
YH3NK OWJaH yerapajiaHran HKKH-
Ta SIPYM TEKMCJIMKHHHI KOODAMHa-
Tanap 6oum O HH y3 wHuura oJ- ] N
TaHvHA  aHUKJaHIH. ST~ R j/
CucreMagaru TYpTHHUM TeHr- —=- % e LR NI
CH3MIMK 3ca y =2 TYFPH uH3MK & &
GunaH yerapaJaHTaH MKKHTa SIPHM 1 ' '
TEKHCJMKHHHT  KOQpIMHaTasmap 60- ‘
IMHA y3 MYHTa OJIFaHHHH aHHK- « 56- un3ma _
Jafipu. By TYpT ¢urypanunr xe-
cummMac  ywiapi (0, 0), (3,0), (0,2), (3,2) wuykrasapaa G6yaran

- TyprOypyakaup (56-unsma).

»

'‘OyurypaflapHHUHI TEHTJaMaJapUHU (TEHTCHU3JAHTHHH)
KenTHPHO YHKapumra noup 6ab3m MHcouanap. IOkopuaa
TeHIVIaMa €KM TEeHTCH3/MKKA Kypa (MIypaHH anHKJajuk.By epia akcun-
Ya, Ma®kAyM XcccaJslapra acocsarnG (urypa TEHIVIAMACHHH XOCHJ KHJIHLI-
ra Xapakar Kumamus. By wmacama ymymmii xoja xyimjardasa Xaad Ku-
nunauu:&éepmraﬂ ¢urypa HXTuEpHH HYKTaCHHHHT KOOPIMHATAJapHHU
6upop penepra. HHCGaTaH X, y Gunan Gesrinal, y.lapHu GOFJIOBYH ILYH-
Maii MateMaTHK HQOJa XOCHI KWIaMu3KH, Oy ndoja my ¢urypara Te-
THIIH Xap KaHAaH HYKTaHHBT KOODIWHATAJADHHH KYHU/IraHAa ypHHJH
6ym6, Gepusran ¢urypara Termwad 6yJmaran 6Mpopra XaMm HYKTaHUHT
KOOpAMHATa/apUHH Kyfuarauia ypuuin Oyimaiu. Onataa Gynait udo-
Jia TeHr/JaMa €KH TEHTCH3/IMKIaH HeopaT Gy/iaiv. XOCHI KWIHHTAH TeHr- °
JaMa €KH TEHICH3IMK uly ¢pueypanune aHaaumux ugolacu je6 ata-
JafH. :

Ky#inpa nekapr penepura nucGaTan Gup HeuTa (UIYpaHHHT TeHIJIa-
MaJlapuHH TYy3aMH3, :

I. Texucqukuuur my rexucmkaa Gepuaran A (2, 1), B(—I1, 4) uyk-
TalapAaH TeHr Macodaja €rraH HyKTa/lapd TYIVIAMAHMHI TeHIJIAMacHHH
TY3HHT.

Euum. Texucqmkeuur A, B HyKTajlapupan Teur wMacoaja érran
6apua HyKTajapH TyNJaMH TYFpPH UM3MK OYsm6, y AB KecMasuur ypra
nepnenavKyasipiian ubopar (57- @ unama). "

M (x, y) Oy TyFpH uMSHKHHHT HXTHEpMH HYKTacH GyJicus. ¥ Xouia
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57-a yn3ma 57- 6 uuama

0(M, A)=p(M, B). By wapTau koopausaranapia udonanaiimMus. Ukku
HyKTa opacujiaru Macoda dopmyJacira Kypa

Ve—2P+@—1F =V + )P+ —9p

€KH . :

=D =1 = (e 1 (g — 4>

F—dx+ A4+ — 2+ 1 =2+ 26— 1+ 42— 8y—16=
=>6x—6y+12=0 ékn x—y +2=0,

6y TeHrjama M3JaHTaH TEHIJAMajup.

2. Tekuciukia Gepuiran C(a, b) HyKTanaw Gepuiran r Macocpasia
€TraH Gapua HyKTa/Jap TYINJAMHHHHT TeHTJIAMACHHH TY3HHT.

Euuiy. Bywnait nykranap tymiamu Mapkasu C HyKTaJa, DaauycH
3Ca r ra TeHr adiaHafian wubopatiup (57- 6 uuama). )
N M (x, y) afiianasunr HXTHEpHA HyKTacH 6YJcHH. ¥ Xosiia p(C, M)=
=r, SLHU | '

Vix—al+y—0b2=r. (22

(22) Gepuniran aiasanunr TEHI/IaMAaCHIUP, YYHKH YHH ¢hakaT wy aii-
JaHafla €TTaH HyKTaJlapHUHT KOOpAMHATAJApHIHHA KaHOAT/IaH rHPaJH, arap
Al nykTa allnagara Termuwsm Gyamaca, p (C, M)sr 6yiu6, (22) mapr
6a:x apHaMaiLu.

(22) TeHrJIMKHMHT  HKKaJa KHCMHHH KBajipaTra KyTapub, yuby
aijlaHa TEHIJJaMaCHHH XOCH1 KHJaMH3:

(x—af +(y—bp=r2 ‘ (23

Xycycan, aillaHAHMHT MapKa3u KOOpAHHATaJap GOlMIA, SbHH @ =
=b =0 6yuca, (23) Tenriama Kyiiuaard conna KYPHHHUIHH OJIaJIu:

24yt =ri, . .
3. TeKknc/iMKna opAMHATAaNap yKHra napannen Ba abcuuccanap VK-
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Ian MKKH GHpJUK KecMa Kecub
VTTaH -TYFpPH YM3HKJap opacHia
XOCHJ1 Gy./raH (pUrypaHuHT aHa-
JUTHK ubogacunu  é3unr (58- a
YH3Ma).

Euum. Dynmai durypa
noaoea nedunamy. Kapanaérran
NOJIOCA MKKHTA fIPHM TEKHCJHK-
HHHT  KeCHIIMACHaH  TawkKuil
Tonrad. By fpum TeKuCauKJIap-

. HHHT HKKaJlaCH X3aM KOOpjuHa-

Tajlap GOIMHM V3 HYHra OJIraH

6ym6, ynapuunr Gupn x =2
TYFpY YM3HK OWJaH, HKKHHYM-
CH 3ca x=—2 TYFpH YH3HK

6wiaH  uyerapasiaHTaf. XoOCHJ

6yaran nosoca 58-a uusMaja

wtpuxJab kypcatwiras. Unsma-

JaH Kypunu6 rypu611mm noJioca HXtuepuit M (x, y) HygkTacununr a6e-
HccacH

.58- a unama

) ¥ < (24)
IapPTHH KaHoaTJlaH’mpauu (24) mapt ym6y
—2<x<? (25)

TEHTCH3/IMKKa TeHI KyuJHd. (25) mapT ¢akaTriHa NOJIOCAHHHT HYKTasla-
pH yuyH OakapuiranufiaH y TOJIOCAHHHI aHAJUTHK HGPOLACHIMD.

/ 23- §. Anre6pauk YM3HK Ba YHHHr TapTHOM

Ta’prI(b Texucymknarn Gupop a(b(bml penepia F(x, y) =0 Teur-
JIaMaHUHT Yal TOMOHH X, y 1a HucOaTaH a/ireGpadKk Kynxaj, sbHU a;, X'y’
KYPUHHILMAATH ~XaJJIaDHUHT  aireOpauk HHFMHIMCHIAH —HOOpAT 6yJ1-
ca, Oy TeHrnaMa GWJIaH aHUKJAHYBYH HyKTajJap TYnaamu aseeOpaux 4u-
3uK, TEHTJIaMa 3ca aseebpaux mexaaama Jedunand.

i, j Manduit Gysmaran GyTyn comaap 6Ymu6, i-+j com a, xy
XaMHHHT Oapajxcacy Redwnamu. i, j papawanap MWHFHHAVCHHHHT MAKCH-
Man kuiiMatd F(x, y) KynxalHuHr Ogpaxcacu, uy Guaan Gup BakTia
Fix, yy =0 TEHIJIAMAHHHT XaM Oapaxcacy neimnanu.

Macanan,

Flx, yy=Ax+By+C=0
GHPHEUM JapaKajiH a/jirebpauk TeHIJaMma,
F(x, y) =Ax®* +Bxy + Cy2-+Dx +Ey +F =0

VIKKMHUH Jlapaxa/i a/arebpaunK Teuriamamdp. AJreGpauk Gy.marax Oap-
ua YMSHKJAP MPAHCUEHOPHM HU3UKAGD NeHnJIafy.

AnreGpauk Gy/iMaran uusdKJapra MucoJlap cugaruga ywoly TeHrJa-
Ma/IaDHHAT rpabuKJapHHH KYPCAaTHIl MYMKHH:
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y—sinx=0, y—tgx=0, y—lgx=0, y—a*=0.

Tabpud. bBupop abdus penepaa n- Aapaxkanu anreGpaHK Teur.ia-
Ma OW/aH aHMKJaHaJWray Qurypa n- mapmubau arcebpaux 4usuy 1eb
araiajgu.!

Bus Tekucqukjar¥ GUpHHYM Ba MKKMHYM TApTHO/IM anreGpauk uu3uk-
JIaDHH TEKLUHPHII OHJIaH YeKJ/IaHAMH3.
- Teopema. bBup apgun penepdan uxxunuu apgun penepea
ymuwda 4usuxnune areebpaukiueu 6a yHure mapmubu [jaeapmaiou.

Hc6or. Tekncaukaaru 6upop (O, Z, E;) a(prn penepaa Gupop !
YH3MK N- papaxand F(x, y) =0 aireGpavk TeHr/iama OWJaH aHHKJaH-

— — . .
rag G6yncun. (0', €y, €, ) Anru appun penepru onamus. By penepuaap

Opacifiary Gornaruml II 606, 11- § nan 6u3ra Mabiaym:

x=ax +by + ¢, lay by .

{!/ = ayx’ + byy’ + Oy epna ?az b, #0 (26)

! WMBHKHMHT SIHFM KOODAMHATA/IADJATH TEHIVIAMACHHH XOCH/I KHJHIL
YUYH YHUHI TeHIVIaMACHJar¥ 3CKH Vy3rapyBumjapuu (26) ¢opMynanap
6yinua anmawrnpamus. Hatuxapa F (x, y) =0 Tenraamanars Xap 6up

aix'y’ xapsmEr Ypuna

a;{ax’ + by + a)lax +by +c)
KYPUHHIIATH Xald Xocwi 6yJatn. Bapua mympmeit xannapaa KaBCJIaPHH
0uHb uxuamnacak, @ (x', y’) =0 Kypunumaru anre6paHK TeHIJaMa x0-
cHn 6ynagn. @ (x', y') =0 TenrJamanunr xap Oup Xamu b, (x')® W) Ky-

PHHHILZATH  XaijapjaH uOopar O6y/m6, xap Oup OyHAall XajHuur aa-
paxa Kypcatkuun s+t <i-+j. Arap ®(x', y') Kynxaauusr Hapaxa-

"CHHH m Ounan Gejrmjiacak, HaTxaga m < 7 ra sra 6yaamus.

DHIM M HHHT N JaH KHUMK 6YJa O/MAC/UTHHH Kypcatamus. Papas

KWIalHK, m < n 6ycuH. Z; Z: = 0 maptaa (26) anMammpHmra Tec-
KapH aJIMAUTHPHII MaBXyA:
, b2 by Z; 2!
X o= y+ —5— ( o las by ) o
e a, g T en
S

(27) pan x', ¥y’ wmir guiMataapuar @ (x', y¥') =0 TeHriaMaHuHr -
yanm TOMOHMTa KyHcak, fiHa F(x, y) =0 rtenr;naMara xa#itamus. IOkopu-
Aard MyJoxasaHH Takpopsacak, Xocua 6ysaran F(x, y) KynxaiHuer na-
paxacu n <m G6ynamu. bup BakTAa XaM m <n, xaM n <<m 103 Gepa
onvaiau. Jlemak, @ (x', y’') Kynxaiuuar aapaxacu m =n.

XyJuac, anreGpaHK UM3UKHHHI TapTHOM Ba YHUHT a/ireGpaHK/Iuri

.1 Apa6uérpa Gy Tapszaru Tanpud dypycm (TyEpu) Tabpud Ae6 iopuTHAAmH (pyc-
42 — KOPpeKTHO® Onpeje.eHHe).
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adpun (EkH  JeKapT) KOOpJMHATa-
JiaD CHCTEMaCHHHMHI TaHJIaHHLIWIa
6ormuk smac. lllynunr yuyd uu-
3UKJIaPHUHT a/drebpauk Ba Tpawc-
LEeHAEHT YM3HKJapra OY/HHHUIIMIA
akar addun KoOpAHHATANAp CHC-
TeMacH (llekapT  KOOpDJAMHaTasap
cucteMack) Kysia tyTwiaiu. Kyr6
KOOpAHHATAIap CHCTEMAacH/a YHM3HK -
JAapuu GOy Tapuka cunbnapra ax-
paru6 GysaMaiau. UyHOHUM Mapka- 58- 6 unsMa

31 KyTGjaa Ba PajMyCH @ Tra TeHr

aiilaHa TenraMmack r —a =0 gan u6opaT 6yau6, y r ra HucGaTaH
GupuHUH fapaxaiu, sibHM anreOpauk Tenrjamazup. Iy afimana yuys
'KYTO ajifaHaHMHI y3uia oJuHca, aivtana r —2acos@ =0 Tenrnama Ou-
JaH, SLHA TPAHCUEHJEHT TeHryiama Ou/lad MpojasaHalH (58- 6 uu3md).

2 24- §. TyFpH YM3UKHHHT TYPJH TeHrJamanapH

Tawvpud. TYyFpu uu3HKKa Mapaies Xap Kawlafl BEKTOD YHHHT
dgnaimupyeul 6eKmopu Jeuiay. \

Ky#npa 613 TYFpH YMSHKHMHT Oepu/uil  ycyJ/uiapura Kapa® yHHHT
TeHIIAMAaCHHU KeITUPHO UMKapaMH3. '

l. TyPpn uYHBHKHHHT NapaMeTPHK TeHrJaMajapi.

Texkuc/uKAa ¢ TYFpH unsukuuar Basuatd 6upop (O, e, ep) apdnu pe”
nepra mucGaTaH Iy TYFpU uusuxKa Teruuun M, (%o, Yo) HyKTa Ba nyuamt
—_

TupyBuu U (a,, Q,) BeKTop OWAaH TYJjia aHHKJaHALH (59- unama). by man-

JIyMCTJIapra acoc/ianu®, @ TYFPH YHUSHKHMHF TEHI/IAMACHHA KeNTHpud -

upKapamu3. M OpKa/v U4 TYFDH UH3MKHMHI MXTHEPHH HYKTaCHHHU Besryu-
—_—

naiiMus. ¥ xonga MM BekTOpHH HYHAaNTHPYBUH BEKTOp CHaTHAA OJWUI
MYMKHH.

Jemak, myHza#l ¢ COH TOMMAIA-
zuxa (I 606, 6-§, (4 dopmyia), : <

MM = tu (28)
6ynanu. Akcunua, 6upop M nyk- i
ta yuyH (23) MyHocaGat YpuH/Iu '

6yaca, y xonpa MM || u.  Ie-
MaK, (28) mynocabar QaxaT u TYF-

pH uM3MKKa Terums M HykTasap
yuyHruHa OGaxkapuiap, M, M,
HYKTaJapHUHI Pajuyc- BEKTOpJapi- 5
HA MOC PaBHIIAA 7, To 6unan Oen- 0‘7 -

ruiacak, sieHu 1 = OM, ry =0M, 4

6yaca, y xonma MM = r —r,,

(28) TenryMKIaH 59. qusma
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=1+ tu (29)

by TenrsaMa u TYFpH UM3HKHWHT 8eXmoOpau menzaamacu jeb arajajy.
{ ra Typau XUl KUAMaTiaap Oepul, u Ta TETHLNIM HYKTaJNapHHHT paju-.
yC- BeKTOPJIADHHY XOCHJ Kuaamus; (29) Tenr/amara Kuprad ! yarapyBud
napamemp 1eb arajgajii.

Ouan (29) nu xoopauHatanappa €3afvK. M HYKTAHHHT KOOpJHHA-
Tajapuny X, y Owiad, M, HyKTaHHHT KOODJWHATANapYHH Xo, Y, OHJIaH
fenrnnacak, HaTwkajga ywly TeHIJIamManap XOCHJI KH/IHHAMM:

X =Xg+a,t, y =y, at. -{30)
By Tedrsiamaniap TYFpU UH3HKHUHT NApaMempux meraiamasapu 1e6
artanajn.
Ardp u TYFpH ‘um3uK KOOPAMHATA YKJapujaH Gupopracura Xam na-
paanen 6y/Maca, sbHH @,d,% 0 waprt Gaxapuica, (30) aan yméy
X=X _  Y— Yo 3 ’
- = 5

TeHIVIaMaHH XOCHT KWIaMH3. YHIaH
apX — a3y + (— %y + ayyy) = 0. (32)
By epna maptra kypa a;, a, Jlapian Kamujga Gurracd HosdaH GapkJH,
wy cababau (32) OupvHun Japaxaju TeHrnamapdp. Ulywunr Guiam ymw-
Oy MyxHM XyJocara KeJAHK: Xap KanJail TYFpU uH3uk GUPHHYM TapTHO-
JH aireOpank YU3HKIHD.
2. UKku HygTalaH yTYBUYM TYFPH YH3UK TEHTJaMacCH..
Xap Kauja#l TYFPH UM3HKHHHT BasUATH YHUHI HKKHTA Xap XHJ HYKIacH
— o

. 6uiaH aHugaasagu. (O, e;, €) adbdun penmepga u TYFPH YHSMKHHMHT

M; (x1, yy), My (x,, y,) HYKTaNADH MabayM Gyacun. Iy TYFpu uM3HKHMHT

TEHIJIaMaCHHHM KeJNTHpUO uvKapaiyik.  Kapanaérran TYrpH YH3MKHUHT
- — —

ByHANTHPYBUM BekTopH cudartupa u = MM, (x, —x;, Y —Yy,) BeKTOp-
HP Kaly/l KWIMID MYMKHH, WIYHHHT yuyH (31) ra acocaH u TYFPH UH3HK
yuiby .

X5 _Y—h (33)
Xy —X; Yo— Y1 :
TeHr/ama Ou/an ubojananaau. By Gepuiran MKKH HYKTafaH yTraH TyF-
PY YH3MKHHHT TeHIJIaMacHAuP. i
3. TYFpPU UH3HKHHUHT KecMaJapu 6yiiMua TeHTaaMacH.
, 4 TyFpu uuzug Ox Ykuu A(a, 0) nykraga, Oy ykuu sca B(0, b) nyy-
Tajla KeCCHH Ba KOoOpAWHaTanap OOLMAaH VTMAacHH, SBbHH a=+0, b0
6ysicun. By Xonmma MKKH HyKTajau yTraH TYFPH UH3HKHHHT TEHIJIAMAcH
(33) Kyhuzary KypuHMLIHH OMafiH: ‘ :
x—a y w x Y
——— == €K — +-—-— = 1. 34
. —a b a T b : (34)
(34) na a, b counap TYFpH UM3HKHMHI KOOpAMHATA YKJApHIAH aXpaTraH
kecmasiapuaup. llysu xuco6ra. osmb, (34) miyrpu 4uuKHUHZ Kecmairapu
Ogiduqa meneaamacu 1e6 arajajy.
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I- mucon. YqJ(‘IapHHHHr Koopaunatanapy A(—3, 2), B(2, 4) sa
C(5, —4) 6yaran ABC yubypuak Gepuiran. YuuHr B yumnan uMkKaH
MeJlHaHaCH TeHTJIaMACHHH TY3WHT.

Euuwm. B, uykra AC ToMoHnuHr yprac: Gysncun. ¥ xomga 15-§
zaru (3) dopmysnara kypa B;(l1, —1). B Ba B, HyKraJapHHHI KOOpJH-
HaTanapunu (33) Tenriamara kyficak (6ynpa M, =B, M, =B,),

=2 Yot s 5x —y—6=0.
1—2 —1—4 .
By BB, MeIHMAHAHUHI TEHI/IAMAacH.

2-mucon. Abecuuccanap YxuiaH 2 OMP/MK, OpIMHATANAD YKHAAH -

— 3 OMpJMK KecManap aXKpaTraH TYFDH UMSHK TeHIJIaMaCHHH TY3HHT.

Aunm. Bepuwmumra kypa a =2, b =—3, y xonza (34) TeurJa-
Ma—+ Y = ey = — L =} Kypunumga 6ymub, Oy usaan-
2 —3 2 3 !

.TaH TYFPH YH3MKHHHT TEHIJIAMACHIMP.

3. Tyrpu yusugHuHr Gypuak KO3QPHUUEHTIH TeHT-
JaMacH. ABBaJO TYFpH UH3HKHHHT Oypyak KO>(XDHUHEHTH TywWyH4a- »
CHHH KHPPTaMH3. ~ '

o — —_ N
Tabvpud. u BekTOp €, €, Gasucaa @, a, KOOpAMHATAJApra 3ra
“ a, .
Ba a, 70 6YyncuH, y Xonma — =k COH U 6exmopHune OypH4ax Kop-
ay .
Guyuenmu Nefunany. ’

Teopema. Kosauneap sexmopraprune 6ypuak kodgduyuenmaapu

ysapo mene.

Hcb6oT. Xakukaran, P l v BekTop/iap Gepuiran G6y/mb,  yJaap

- —
e, €, Gasucra mucGatan u (@, a,), v (b, by)(a;5=0, b+ 0) Koopau-
Hatajiapra sra OYJiCMH Xamia k), kR, Moc pasuiila Gy BEKTOP/APHHHT
Gypuak Koapouuuentiapu 6yicun. Tabpudra Kypa

ay 2
k1 = -— Ba kz = ==
51 by
- — — —
u |l v GyiraHd YuyH Wwywlai { COH MaBKyAKH, u =10  &€Ku a; =
= tb,, a2=tb2=>—bi=ﬂ=>—b2—= 2L ékn ky,="Fk,. A
2 a; by ay . ‘

Xyaoca. burra 1yFpu uusukka napaJiies Gapya BEKTOPJIADHUHT
Oypuak KO3dXpUIKMEHTIapH Y3apo TeHr. k COH mMyrpu 4USUKHUHZ Oypuarx
Kosppuyuenmu nefnnany. '

OHAM TYFPH UHBHKHHHI GypuaK KOSPMHLMEHTIH TEHIVIAMACHHH Kell-
THPHO uMKapalynk.

buarra mykracu Ba Gypuak KOI(DGHUMEHTH TYFPH UMSHKHHHT TEKHC-
JIMKAArd Ba3#ATAHH TYJa asugJaiin. Oy Ykka Tapanjen] TYFPH YW3HK-
Jap yuyH Oypuak koadxpHImeHT MaBkyn smac. Iugd Oy VKka mnapad-
Jesl 6yamarad u (Tyrpu umsuk Mg (Xe, Yo) HYKTajan YTCHH Ba R Ia TeHr
Oypuak KoadxpuileHTra sra GYJCHH. U HHHT TEHIVIAMACHHH Ty3aMH3.
(32) ra acocan @, 0 waptia y—y, = Zi (x—x), ammo k=

1
/

a, /
= —=, JeMak, °
al '
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Y—Yo=kx—xg). - (39)
éxu
y=~kx+b,
Gyuna :
b =y, — kx,. (36)

(36) Tenrllama myrpu 4usukHuHe Oypuax Kosgpuyuenmau meneia
Mmacu JefuiaH.
‘Mucoa. P(2, — 3) HykTajan yTyBuu Ba Gypuak KOhdHUHEHTH

% 6y/ran TYFPM YH3HK TEHIVIAMACHHH TY3HHT.

Euwni. Bepuirawnapra acocan Xo=2, Yg=—3, k= % 6yau6,
6ynap}m (35) Tenrsamara KysMu3: ’

_-(-3)_— x—2) éku 3x—4y—18 0.

4. Tyrpu YH3MKHHMHT YMYyMHUH TeHraamacu. Tyrpu

'UM3HKHUHT IOKOpPHAA Kentupn6 umkapwirad (30) —(34), (36) Tenriama-

NApHHMHT Xap OHDHHH OJIHG CO/MIUTHPCAK, yJap YMyMHH KypHHHIArH
Ax+By+C=0 ' (37)

UKKH HOM@bJIyMJH GHPHHUM Japakaid TEHIVIAMAHHHI XYCYCH XOJIapH
SKaHHHU Kypamus. -

Sﬂzm KyHW[argua caBoJ TYFHJIAAH: aKCHHYA, (37) KYPHUHHILAATH TEHT-
JaMa TYFPH Yu3HKHY HOKA 3TafuMu?

Teopewma. x, y yseapysuurapea wucbaman Gupuriu Oaparcaru .
Ax 4+ By + C =0 (6y epna A%+ B%s~ 0) aseebpaurx meneiama appun
penepea Hucbaman MErpu HUUKHU QHUKAGLOW. :

HMc6oT. Dy epra HKKH XOJHH TeKLIHDPAMH3,

a) B == 0.. Depuaran TenrJamauu

A C

y_.—._-—— X — —

B B
KYPHHHIJA 8341 MYMKHH. OHAu Gy TeHIIaMaHH I0KOpUaary y=kx+b

TerIviaMa GWIaH  COJIMIUTHPCAK, R = — 5 b=-—— mun xocwa

B
KH/IAMHS3. Hemak, Ax 4By + C =0 tenrnama B+ 0 maptaa y = kx +
+- b KypHHHIUHE OJaiH, yHHHI‘ 3Ca TYFPH YH3MKHH Homanammuu Guia-
mu3. [ynpal gxumu6, YMYMHH KYPHHHLIIH Ax+By 4 C =0 Ttenraama
XaM B0 na Gupop TYFpH YMSHKHH HPOAATAHIH. :
6) B=0. By xonna A* + B®3 0 mynoca6atra kpa A + 0 Gy,
Ax+ By 4+ C =0 tenriama x = — % K Y PHHHILHH | OMaH.  bynpait

tenryama Oy KKa mapajlies TYFpH UM3HKHH aunKJaiifd. [lemak, HKka-
J1a X0l y4YH XaM TeopeMa Kyura sra. A
TYFpy YM3HKHHHT YMYMHH TEHIJIAMACH

Ax+By+C=0 | (37)
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‘ o : A a, o
6epusran 6yacun, Oynia k = — g T —-» ReMaK, TYFDH UHBHKHHHT
ap . :
-~

4  AYHATTHDYBUM BEKTOPHHHHI Koopiuuatanapu cudariga — B, A con-
JApHY KaOyJl KHJMII MYMKHH, SIbHA YMyMHil TEHIVIAMACH OHJiaH GepuJr-
—_—
TaH TYFPH UH3HKHHHT HYHANTHpYBuM BekTopH cudatvaa u(—B, A) Bex-
TOPHH OJIHUI MYMKHH. : :
Mucou. Yunapunuar koopmumaramapn L(—3, —1), M (2, 3),
N(2,1) 6yaran LMN yubypuak Gepuiran. Yubypuakumur L yunaan
MN rtomonura napassiesi GYIHG YTTaH TYFPH YH3HK. TEHIJIAMACHHH -TY-
3uHT. '
Euuw. Mananras Tyrpu YHsWKHMHT HYHANTHPYBuu BEKTODH Y4YyH

MN BeKTODHH OJMII MYMKHH, YHHHT KOOpAWHATajapu MN 0, —2)=
=A=—2,B=0. Tyrpu uusuguunr L(—3, —1) HYKTaJaH VTHUIH-
HH 3pTHOOpra osmamus. —2-(—3)+0(—1)+C=0. C=—6:
A, B, C wunr TOMMIraH KuiMatiapuuu (37) ra Kyamus: x + 3 =0 éku
%¥=—3. DBy usnanaérran Tenr;iamanup.

SHIH TYFPH UMSHKHHHT

Ax+ By +C=0

YMYMHIl TEHIVIAMACHHH TEKUIMPAMHS.

1..C =0. By Xo/pa Tenrnama Kyhupard Kypuuummu onamu: Ax +
+By =0. By Tyrpu unsuk KooppuHatanap GOUMAAH YTagd, YyHKH YHH
(0, 0) xanoatyianTHpagu. AKCHHYA, TYFpH YH3MK KOOpAMHaTanap Gorm-
Ian yTca, y Xosda '

A0+B-0+C=0=C=0.

2. A=0.

By +C =0. : (38)

By TyFpu uHSHKHMHT H{HaaTHpyBuH :(—~ B, 0) g = —Be_; BEK-
TOpH €, BEKTOpra KoJuldHeap, JeMak, y Ox Vykka napamien. B =£0
6ysranna (38) Hu Ky#ugardua €sum MyMKWH: :

y =|p, 6y epna b=—%.

Wynnait kw6, y =b tenraama Ox yxka napaiien Ba ~ OpAMHaTasap

Viuny (O, L HYKTaJa Kecub YTaluraH TYFPH YH3HKHM AHMKJAiNM.
YK 5| HYK y ) YFp!

Arap A=0, C=0=By =0=-y =0 (aynku B+#0), y=0 3ca
Ox YKHMHT TeHIIAMACHIMD, YYHKH 6y TeHI/IaMa GUJIaH aHHKJIAHYBUH
TyFpu unsuK Ox Ykka mapainen Ba Oy Yknam b =0 KecMa ampaTaii.

3. B=0. Bynna 2) xonfarura yxwam TyFpu umsuk Oy YKKa Na-
paasien xoinamany Ba Oy xonga C =0 6yiuca (Ax =0=x =0, Typ-
pu unsn, Oy YKHUHT y3uHd udopanaiigg. -

63
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25- §. Tyrpu 4M3HKHH TeHraamacura kypa sicam

Kylinna 6u3 6upop adxpuH penepra HUCGAaTaH TeHI/IamMacH Oujan Ge-
PH/ITaH TYFPH YMBHKHH SICAIIHWHT' OHp Heya ycy/lapu OujaH Taﬂmua-‘
MH3.

1. Tyrpu umsug Vaununr HKKH Hymacmmm BepHTHIA Guian TYJIHK

aHUKJIAHTaHH YuyH y Gupop (O, el, en) penepra HuCOaTaH KaHJall Kypu-
HHUIJArH TEeHIVlaMacH Gu/laH Oepu/IMacHH, YHH sicalll YYYH HKKH HYKTacH-
HU sicayl KUGbosAp.

Mucon. x+2y —3 =0 Tedrnama Gunan Gepwirad TYFPA  UHM3HK-
HH SICAHT.

Tyrpu UMBHKHHMHI MKKH HYWTaCHHHM TOMHMII Y4yH OepH/IraH TeHIJama-
Jar¥ x yarapyBuMra MXTHEDHH MKKH KHIMaTHH GepuG, TtenriaMalian 6y
KHiMarapra y HHHP MOC KHMAMATJADHHH TONAMHS;

x=11ml+2y—3=0 pau y=1,
=—1lm —1+4+2y—3=0 gan y =

Tonwnran M, (1, 1), M, (—1 2) HygTanapuu sicab, YJapHH TYTauITHp-
CaK, H3Magaérran M, M2 TprPI uu3nk, xocud Oynagu (60- uusma).

2. Tyrpu uusug (O, el, e2) penepAa y =kx +b xKypuuuuinaru
TeHriama G6wian Gepuiran Gyaca, yHd Kyduzaruua sicawt mymxun. Op-
Aunatanap yxupa (0, b) mykTand scafiMus xamua (1, k) BexTopuw sicab,
(0, b) HyxTajau u BekTOpra mapajiesN TYFPU UM3HK  §TKA3aMH3.

60- uusma - 61- yuama

Mucoa. y =2x—3 TeurnaMa Guiad aHUKJIAHYBYH TYFPU UM3HKHH

SICaHT..
0, —3) HYKTaBH ﬂCaHMHS 61- unsmaga 6y B HyKTammp. CyHrpa

nry  yu3Maja u =g + 2 e2 BEKTOpHH scakimu3. Yusmaza Oy - .04 pex-

Topaup. JHAM B HykTazaH OA BeKTOpra napaJijiejl TYFPH UHM3HMK YT-
Ka3amus. ‘ ‘
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-3. Arap TYrpu unang
. X=X -+ a,t,
{!/ = Yo + ayt
[apaMeTpiK TeHr/iamMaJapu Guian Gepuica, Oy TYFpu unsug xam 2- X0JI-

Aary cusraph (xo, yo) HyxTajan JTHG (@, a;) BekTOpra napaJjiesl Trpu
UH3MK Kabu scanang.

%5 26-§. Az + By + C yuxapn HUIOPACHHAHT TEOMETPHK MabHOCH

(0, Z, :3;) penepaa ywly Ax + By +C =6 YUXalH¥ KapafiMu3.
< Ax+By+C=0 , (39)

-

TEHIVIAMA HYHaITHDYBYH BEKTODH u (—B, A) 6yarau 6upop u TYFpH
HHSHKHV aHUKJaAMM. By Tyrpu umsuk Tekmcmuxmy MKKATA KHCMTa axpa-
Tali. YJIADHHHT GHpHHH D,, HKKHHYHCHHH D, 6unan 6enrmaﬁgm3. by
KUCMJIADHURT XaP OMDHHH O4ux apum mexuciux. e aTafimus,

Teopema. M, (x,, Y1) Ba M(x,, y,) RyKmaaap (39) myrpu HU3UK
buran axcpamusean MYPAL OHUK Apum meKucausaapea  mezuuiny 6y~
Autin yuyn § m, = A%, + By, + C Ba GM! = Ax, + By, +C coHAQp
uwoparapunune xap xua Gyaumu 3apyp ea emapau.

Mebor. 3apypustauru. M, M, HYKTaJap TYFPH YH3MK GuJiag
AKPATUITaH TYPJH OUMK SIPHM TEKHCJIHKKA TETHILIY GYacHH. ¥ xomaa
MM, xecma u Tirpu UusHKHE Gupop ‘M, mykTaza Kecub, M, Hykra

MM, xecvanu 6upop A mucGarna (A >0, uynku M,—kecmannnr HYKH
HYKTacH) GyJagu, sSbHU

__X1+Ax, _yl'f_;".‘h'
%= 112 % 1+ A

Jlexuu

‘ M0€u=>Axo—{—By0+C=0.
By teursukka %o, Yo HUHT KHAMATIADHHM KVicak,
Xy - Ax, Ay,
AT B () + e -0
Byuznan
Al +2x) + By +Ay,) +C(142) =0
éku
Ax, +By, +C + A(Axy + By, + C) = 0.
IOKopuaaru Gerrwnaummusra acocan § M, T NSMz =0 6y.6, Gynnan
= "'%;m_’ A>0 6yaramn caba6mu Gy . mapTHUHT Gaxkapurun
yuyH 8, 6;,’ 71ap Xap XW WIIOPaTH GYJMmm Kepax.
Etapauauru. 8 x GM’ Xap XuJl nwopaiu 6y.acuy, y xoiama M, ¢ u
Ba My ¢u. MM, TYFpu uusuK u TYepu UH3HKHH Oupop M, HyKTana
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keccun, Oy xonpa M, nykta M;M, kecvanu Oupop A mnucGatia 6Y-
Jaju. ‘ ‘
VicGoruuur GHpHHUH KHCMHIA GakapuaraH WMIIHW TaKpopJacak,

__ Au+Bpn+C_ S
Ax,+ By + C Om,
(_SM‘, 6M' COHJIAD Xap XWJ uwopatu GyJraHd yuyH A = ——6—M‘~ > 0.
: M,

Hemak, M; M, Ba u Tyrpu uusukiapuunr kecuiiran M, wnykracu M,
M, uykranap opacuza éraau, Gyuman aca M;, M, HyKTaJapRHHT Typ/H
OYHK SIPHM TEKHC/IMKKA TerHUMIMIH KeJHO uuKaid. A :‘

By TeopeMajaH KyHuaarn HaTHKanu KeJATHpUG uugapamus: M, (x;,
Y1), My(xs, Y) HyxTatap yuyn 6, = Ax, +By, +C Ba §, = Ax, +
"+ By, + C connap 6up xua umopanu OVica, 6y Hygramap (39) Tyrpu
uH3uy, OWslaH axpathiaran @;, @, ouuxK fApHM TEKHCJIHKJIAPHHHT (pax«;ar
6upura TeruulH GyJagd.

Xynoca. TekucnuruuHr KoopAuHaraJdapH Ax 4 By + G >0 Tenr-
CH3/MKHH KaHOATJAHTHPYBuUH Gapua HyKTalapH Tymjiamu (39) Tyrpu uu-
3K Ounan axpatuiran @,, @, ouwk sIpuM TeKHCIUKJIApHUHT OHPHAAH
Ba Ax + By + C < 0 TeHrCHM3sNUKHH KaHOAT/IAHTHPYBUYH HyKTasapH TYII-
JIAMF 3Ca OUMK SIPHM TeKHUC/MKJADHHUAT MKKUHUACHAAH HOOpaT 3KaH.

Mucon. u: x—3y+ 1 =0 1yrpu uusug yumapu M, (0, —1),
M, (1, 2) uygranap 6yaran M, M, KecMaHH Kecaaumu?

Euum. M;, M, HykTanapuuur KoopavHaTamapuad O = x — 3y + 1
Hbodara KyAMH3: ’

M, wyxra yuyd 8y =0—3(—1)+1=4>0;"

M, nygra yuyH 6, —1—3 24+1=—4<0.

Byugan Kypnﬂa)mxu, M c @, M €®,, nemak, Tyrpu uusug M;M,
KecManu Kecu0 yTanH. ‘

L, 27- §. TeKHCJIHKIA MKKH TYFPH YH3HKHHHI Yy3apo xoﬁnamuuin

Teﬂmamanapn apun cucTeMajga OepunraH ;, U, TYFpH qusumap-

HH OJIANJIHK:
u: Ax+By+C =0
_ Uy Ayx +Byy + C,=0
u, (—By;, Ay, uy(—B,;, A,) BekTOpiap Moc paBuuifa 6y TYFPH UH3HK-
JIADHHHT HYHAJTHPYBUM BEKTOPJIAPUEHMD. U, Us TYFPH UMSHKJADHHHT
y3apo Xo#nawysuia ywlby xo/ap 103 GepHIIH MYMKUH.

-
1. 4y, u, TYFpH 4M3MKAAp Kecuulagu (62- @ umama). Y xoana u;ih
- A, , B . .
L ou, =>—— 9&——— . Dynpait TyFpd uH3MKJADHHHT KEeCHIUTaH HYKTaCHHH
TOMHII vqyﬂ 6epw1raﬂ TeHI/IaMa/laP CHCTEMACHHH eUHIll KepaK.
A,

2. 4y, U, TYFPH YH3HKJap Napaanen (62-6 qH3M3)=>u1 1 u2=> =
2
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A B
Akcuiua, L =14 =24,
: 4, B,
- —
B, =AB,=u; = u,, 6y 3ca
Uy, U, MHHT TNapaJeNTUCHHY
aHIJIaTajiH.

A By ¢ .
Arap =L ==L - =1 gy,
P4 " e ¥

Ca, Uy, Uy TYFPH UHSHKJAP YCT-
Ma- yCT TYWajd (MyCTakui1 Mc-
GoTJanr).

Mwcon. uy:x 4 3y—2=0
B U:2x+y-+5=0 1yrpu
YH3HKJIADHUHT KECHLMIIMHH HC-
6OTJaHT Ba YJADHUHI KeCHIUraH

a o) . \

HYKTaCHHH TOTIHHT.

Eunm. By Tenrnamanapna: h
Ai=1, B, =3, C,=—2, 62- unama \
Ay =2 By=1, C, =5 s At

= %; Gepusiran TyFpU YH3HKJap Kecuwagu. Iy Kecﬁmraﬂ HYK T2HH

TOMHW y4yH ymGy TeHr.jaMaiap CHCTEMacCHHH €4aMH3: }
x+3y—2=0, . v
2% +y—5 =0, )

1 1 N
By cucreMazian kecuumm HYKTAaCHHH TONaMH3: (?3, ——). h L

% 28-§. Tyipa qusu'lg.nap AacTtacy

Texuciuknaru TYFPH YH3WKJAp GHTTA HyKTajaH ytca éku Gurra TVF-
PH UH3MKKA Napajies GyJca, yJap AacTaHM TALIKWI KWiand, JefMus.
Wy nykra dacma mapxasu nedunanu. By Aacranapry -alipum-aipuM Ky -
pH6 uuKamu3.

1. Kecumysuy TYFDH YH3HK- ' /
Jap pacrack (63- unama) macra Map- ‘
KasHHHHT €KH JacTara Terdmu
UKKA TYFDH UHSHKHHHT Gepuiuim
OWMaH TYNWK aHuknaHagd. Jlacta M
MapKasuHH M, ne6 Gearunacak, y, : M
M %M, uykra opgkamu nacranmHr o
dakar 6urta MM TYFpH unsurn
VTanu. :

Oumi Gy nactamuHr Temrnama- ‘ u,

CH OMJaH TaHUIIAMK3. Y—Yp= U
=Fk (x — X,) Tenryiama (x,, Yo) HYK-

TaflaH YTyBuH Ba Gypuak Koapu-

LHEHTy k Gyaran Tyepu YH3HKHH 63- unama

: 67
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anvkJaiad. kK Hd napamerp Ba (Xo, Y,) HH Mapka3 [1e6 Kapacak, Oy
TeHI/laMa TYFpH YH3uKJap JdacTacHHH Hponanaitau. :

OHAM JACTAHHHT YHTa TErHUWIM HKKHTA KeCHLIYBYH TYFPH YM3UK OH-
JIAH aHWKJaHMUIA MacajJacuHH KapaiyiK.

Jactanuar M, HyKTaga KeCHWYBYH HKKHTA (TYpJH) U, U, TYFpH
YU3UKJIapH 6epvmraﬂ 6yacun:

uy:Ax +By+C, =0, (40)
Ayx + Byy + C, = 0. (41)

Bup BakTia Homra TeHr GOYysmaran v o, fp € R coHJapHu o/HG,
(40) Ba (41) Tenrnamaiapfad ywly TeHIVIaMaHd Ty3aH/HK:

a(Ax + By + Cy) + B (Apx + By + Cy) = 0. (42)

By Tenrnama M, HyKTajman VTYBYH TYFDH YM3MKHH aduKJaiind. Xaku-
KataH, (42) Tenryamanu Kyfmjarqua €3afyiuk:

(@A, +pBA)x+ @B, +pBy)y+aC,+pC, =0. (43)

By rtedrsukiaa X, y ysrapyBuMsap OJAUZAru KOSQ)(buuneHmapunHr Ka-
muga GHpU HOJAAH papKJ/H, YYHKH

al,+pA, =0, aB,+pB,=0
6y/1cuH Aecak (Macanad, o= 0 OyJranja), yHH

4 B B__ B (44)
A, a’ B, o
k?pﬂﬂnmp;a éam MyMKuH. (44) nau 1‘21 gl =0=>u, || U, Oy SHAMMK-
2 2

Ka OJH6 KemajiH: ILApTra acocaH . () 4, = M,. [lemak, (43) Tenrsama
o, B-HUHT GHp BaKTAa HOJIra TeHT G6ynmaran xap Gup KuiMarHaa TYFpU
UYH3UKHH aHUKJAHIH.

M, € uy, My € uy=- Ayxy+ By, + Cy, =0 Ba Ayxy -+ Boyy +

+ Cy = 0= a (A1 + Byyo + Cy)+ B (Agxo + Bayp -+ C5) =0,
Bynnau kypusamuky, (43) TeHrJama OW/IaH aHHMKJAHTAH TYFPH YH3HK
M, ByKTajaH yTamu.

Arap M, M, nyxta Gepuica, o, B ra TerwiiH KuAMatyiap GepHul
Ay OuiaH JacTaHMHT LIy HYKTafiaH VTaiuran TYFPH UYSHFHHY aHHK-
Jiall MYMKHH/MCHHH K{pcaTamus.

Jlactara Termiwiu TYFpH YMSHKHMHT M, HyKTajaH YTA IIapTH:

o (A%, + Byyy + Cy) + B (Agx, + Byyy + Cy) = 0. (44')

M, 5= M, 6yaraun yuyn Ax, + By, + Cy, A%y + By, + C, udo-
JaJapHUMHT KaMuja OupH HOJjaH dapk/u, Macadad, A,x; + By, + Cy=%
= 0 6yacun, y xoana (44) nau

_ Agxy - Bayy + G, ] (45)
Apxy + By, + Gy
(4D) HM KaHOATJAHTHPYBYH o, P Ha pactanuHr M, HyKTalaH yTYBUH
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!

TYFPH UN3UFH aHuKaHatd. [HlyH-
Jait- kb, (42) Tenrsama Gup
BaKT/a Hoara TeHr OYy/mMaran
Xap kaHpad a, f ma nactasu
nboJanainiy. :

‘Mucoa. Mapkasu koopau-
HaTanap Oowmpa Gyaran jgac-
tanuar  A(— 1, 2) Hykragan
yTraH TYFPH YH3UFHAHH TOIHUHT.

Euum. Mq(%y, y,) Mapkas-
JH  JACTAaHHHT  TEHIJAMACHHH
yuiby y—y, = k(x — x,) Kypu- 64- uusma
HuWga é3amu3, 6y epia jacTa o ,
Yy—0="Fk(x—0) éku y = kx Tenrsama Gunan udonananagu. acra-
mier A (— 1, 2) nykrazan yrran 1yepu YM3HFH YuyH 2 =k (— 1),
Oyunan k = —2. Jlemak, y = kx gactamunr A(— 1, 2) nykraman V-
TaH TYFPH YH3HFHIa Y == — 2X TeHIJama MOC KeJai.

2. [lapaanen Tyrpu YH3MKJaap AacTacH (64-uusma). Te-
KHC/IHKAATH Tapajuiesl TYFPU YH3WKJap JacTacH jacta TYFpH YH3HUKJIapH-

—

ra napasnes Gy/ran GHPOp u, BEKTOPHHHT Gepuiia.  GuyiaH — TYJIMK
aHPKJIaHa AU, h
Ilapannen Tyrpu uwusuxnap macracuuu H(OaaNOBUH TEHIJIaManH Ka-
—

paiiuk. Ilapansien TYFpH uHauKmap JacTack uy(— By, A,) BeKTOp On-
JlaH anuKJaHran 6yacHH. Y xomia Agx + By + C =0 Tenrnama jac-
Tand uponanaisu. By epna C xap kanpait KHiMaT/IapHn KabyJl Kuja
ofany. XakukataH, C HHHT Xap Gup KuiiMaTHAa 6y Tenrnama Gunan

aHEXJIaHTaH TYFPH 4HSHK u,(—B,, A,) BekTopra Napajsien 6yaranu ca-
6absiu fnacTara Teruiuid.

—

Mucon. WUynammum u, (1, —,2) BEKTOp OMJIaH aHMKJaHTaH, Napad-
JeJ TYFPH YM3HKJED AacTacHra Terumliu Ba Koop/iuHaTalap 6OiKAaH
YTYBYM TYFDH UYASHKHH TOINHHT.

—

Eduw. uy(l, —2)=>B, = —1, Ay=—2; Ax+By+C=0
RaH 2x +y —C =0 TeHrnamMa XOCWI KWMHAZH. DHiM 6y ZacTaHuur |
KoopAnHaTasiap GOWIMAAH YTYBYUM TYFpH UH3HFHHH ToNamus: 2-0 - 0 —
—C = 0= C = 0. Hanauaérran TYFPH uH3HK: 2x + y = 0.

@ /é 29-§. [lexapT penepupa Tyrpm YH3HK Ba y OMJaH GOFAMK
6yaran meTpHk macasanap

XosHpra kaZap TeKHCJHKAa KoOp/iMHaTaNapHUHT adipuH CHCTeMacHHH
.Kapab, Gy cHCTeMafia TyFpM UH3HKHHHT TYp/IM TeHIJIaMajiapH Ba TYFpu
UH3HK Ounan GOFJIMK afipuM Macananap OWJaH TaHHILAHK.

OHIH JleKapT’ pemepH (nekapr KoOpIUHATANAPHHUHT TYFpH Gypuak.u
CuCTeMacH) oJjuHran Gysicun. by cucremana TYFPH YW3HKKA Taa/lTyKJH
KyNrHHa METpHK Macafiajap XaJl KWJIMHau.

Tavpud. Kecma ysyuanry Ba Gypuak. KaTTaJMIHHH XHcoGsam Gu-
Jan GOr/MK Gy/iran Macananap mempuk Mmacararap nedunaim.
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Taspud. Tyrpu THSHKHHHT  /iVHA/ITHDYBYH BeKTopHra nepneny-
KYAAp Xap Kauzail BeKTop 6y TYFpu HHBHKHHHT HOpMan 8ekmopu nefiy-
. J1aj. . ‘

. (0, -zt ?) ACKapT penepusn osiamus. Tyrpu uusHK Ax + By + C =
= 0 ymymuii Tenrslamacu Guag Gepusirad  6yJicun. ;(—B, A) yuuur
HYHaNTHPYBUH BEKTODH, y XxoJija n (4, B) Bektop u TYFPH  YH3MKHHHT
HOpMaJl BeKTOpH Gy.amu. XaKHKuTaH, _l:, n BEKTOPJIADHHHT  ckaJsAp KYy-
naiTMacH: :

U n=—BA+LAB=0m7 L0

Iemaxk, TYrpu JHSHKHHHT YMymuil TenrJamachparn A, B COHJIap 1wy
TapTO/ia OJMHCa, yJap Iy Tenr/aMa OWJaH aHHKJ/aHaAuray TYFPH Uy-
3UK HODMa/l BEKTOPHHHHT KoopAuHaTaapuny Guiaupay.

Mucoa. \Yunapusunr KoopauHatanapy L (— 2,5; —0,5), M (2
2,5) Ba N(2;1) 6yiran LMN yuOypuaknuur L yungay MN TOMOHHT a
HEPNEHANKYIAP KHIMG yTKasu/ray TYFPH YH3HK TeHIVIAMaCHHY TY3HHT,

" Eunm. Wsnaunaérran TYFPH YH3HKHUHT HOpMas BEKTODH yuyH n =

——

=A71—Vt BEKTODHH OJTHLI MYMKHH, YHHHT KoopauHaTanapu ;;:MN (0;,—1,5).

Hopman sexropu n (0, —1,5) 6}”rnfaH TYFPH YHSHKHHHT TEHIVIaMacH
0-x+(—1,5) Yy+C=0, 6y Ttyrpu’ WMSHK L yypam Yrramm YUYH

0 (—2,5) +(—1,5) - (— 0,5)-+C =0, 6yngan C = — -“:’—. Hananaér-

rad Tenrsama 0-x 4 (— 1,5) y——z =0 éku 2y +1=0 K?pﬁﬂnlmna

6yamu (65- unsma).

Hyktagan TYFpH YH3HKKava 6yJaran Macoda. (0, —z: ]T
TeKapT penepupa :

o N

T &

65- anama A 66- ynama
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u:Ax+By+C=0 - (46)

TYFPH uH3uK Ba M, (X, y,) HykTa Gepuwiran 6§ncuﬂ. M, nyxrapan
TYFPH UHM3HKKa MEPNEHAMKYJSD YTKa3aMH3. YJADHHHI KeCHINTaH HyKTa-
cuin H Gullan Genrusaiivus (66- nsma). H uykta Gy nepnes uKyasp-

——

HEHT acocu pefiwtazn. HM, BeKTODHMHT y3yHIurmeM M, HyKTajan u
TYFPH Uu3MKKaua -6ynran macogpa nefimmazy Ba p (M,, 4) KypHHEmZa

Gesrianay. '
Arap M, €.u 6yica, My=H 6yau6, p(M,y, u) = 0 6§yaanu. M, ¢ u
6yncun, y xoama p(M,, u)==|HM,|. t?(A, B) Bektop u TYyFpu um-
N —_—— .

-
3HKHHHI HOpMaJsl BeKTOpd Oysrand yuyH HM, Ba n BekTOpiap KoJiu-
Heap 6yJajH, y XoJjaa 6y BeKTOPJApHUHT CKalsip KymaitiMacH:

ITA?O n= |1:17M_;| |71>| cos (ITMO, ;3: + p(My, 4) l?z)l
(HMy 440 69aca, (HM,, 1) =0° 656 cos (HMo 1) — + 1 69ma-
. HMy4in 6yaca, (HM,, n)=180° 6y, cos (HMy 1) =—1
6ynanu), 6y eplau -

i

o (My, uy= Mol
Ini
H HyKTanmar KOODAWHATaNapH X, y, Oyicun. ¥ Xomaja H_AZ o (Xo—
— X1, Yo—Y,) 6ym6, H € u 3kanunu Xucobra osicaK, CKalsip Kymaiit-
Ma .
AMy-n =A%y —x,) + B (yo—y1) = Axo + By, —
— (Ax, + By,) = Axy + By, + C

Oynanu.
Iy 6uan Gupra |n| =) A%+ B* 3KauuuM Hasapia TYTCaK,
. |Axy+ B C
p (Mg, u)= %T-g—‘. | 47)

(47) G6epurran M, nyKtajan GepuiraH # TYFPH YHM3HKKaya GyJraH
Macodan Xucobaii ¢GopM yJiacHaup.
Mucoa. Yubypuakmuur 6up yun (5, — 3) gaw, acocu (0, — 1)
Ba (3, 3) HyKia/lapHH TYTAlUTHPYBYM KeCMajaH HGopar. YHHHT GaslaHi-
JIMTUHH TOTIHHT,
Eunm. Yubypuakuunr acocu (0, —1) Ba (3, 3) mykraiapan yTyB-
9H TYFPH qnsnk' 6yAraEy yuyH YHHHT TEeHIJIaMacH
- x—0_ y+1
3—0 331
Yubypuakuusr h Gananajuryu aca (5, —3) HykTajan 6y TYFpH YH3HK-
Kaya 6yaran Macogamup. Y xonna (47) dopmysa Gyimya:

éxku 4x—3y—3=0.
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p o 45—-3(=3—3) _2

Vie+9 5"

2 30-§. Mkxu TyFpH unsMK opacuparu Gypuax
abpHD. If'{tc/cu MYFpu 4u3ux opacudacy 6ypuax pe6 6y TYFpH

o

HSHK/IADHHHT ¥YHAJTHDYBYM BEKTOP/JapH opacHiary Gypuakka aiituiagn.

Bepunran u,, u, Tyrpu umsuksap opacujarue 6ypuakuu 4u,‘/;t2) Ky-
. puHHIIzA Gesrunaiimus. [lekapr penepuaa Uy, Uy TYFPH YH3HKJAp

P — | _ uy:Ayx + By +C, =0,

R u2:A2x+BZy+C2 =0
YMyMHH TeHIMaMaslapy  Guaau
aHMKJIAHTaH GyJcun (67- uuama).
u; (—By, A,) sekrop u, PYFpU
UHSHKHHHT, U, (—B,, A,) Bek-
TODp U, TYFpH YH3HKHUHT Y-
HAJITHPYBYH BEKTOPHAHD, y XOJI-

~ Aa Tavpugra Kypa u;, u, Tyr-
PH UYH3HKJ2p opacHiar Gypuak
yiby $hOpMy/aliaH anuKAaHamH:

o~d
=
®

. -~ -
N R A COS {4y, Uy) =cOS (uy, u,) =

- -
67- unama W .
. - > =
by b | ug
- A1 A; 4- BB,
- _ 2 .
, - VA B VAt B
Xycycnit xomna '

upLuy & Uyl uy ¢ A,A, + BB, = 0. 48)

(48) TeHIVIMK WKKH mirpu uusuknume nepnenduxyis AUK_ wapmudup.
Hexapr penepupa Oy ykxa napaienl Oy/MaraH u;, u, TYFpH uu-
SHK/ap Oypuak KOS(QHUHEHT M TeHraMa/iap OuiaH Gepuaran 6yJcHu:

Uyt = kX + by, uyiy = kyx + b,

By 1yrpu unsuxnap opacupare OypyaKHu XHCOGJIALL -QOPMYJIACHHU KeJI-
THDHO YHKapamu3. TYFpu umsuy ACKapT pEeNepHAd KapairaHia YHHHT

u (a;, a;) #ynanTupysuy BEKTOPHHHHI 6ypyak Koaq_xtmuuéﬂm
a —’A‘."
G

6ynanu (68- unsma). (Z ?)», Oypuak TYFpU UMBHKHHHT Ox VKKa oruw
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68- yu3Ma .~ 69- ynama -

6ypuaeu AeiMMald. Uy, U, TYFPY uM3HKJAapHEHr OX YKKa OFMUI 6ypuaK-
Japy MoC paBHUAA @y, @, Oyicun (69- umama), y Xoina

. ky=1g @y, ky =1 @y Ba (4, Uy)) =P — P,
6ysamu. Mikku Gypuak aimpMacHHMHI TamreHcH (opMyJsacura Kypa
tg @ —tg @y
| I+tgoitg ¢
tg @, tg @, nu k;, k, Owlan anMauwrHpub, ywGy dQopmysara sra 6y-
JIAMH3:

tg (s, ) = tg (92— ) =

) = a—R 48’
tg (uy, uy) Tt ks .. ( )
(48") uKKH TYEDH uMsHK GypuaK KOS(QUUMEHTH TeHIVaMa/lapH OunaH
GepuiraHja yJap opacujark OypuyakHH XucoOJail (ypmyJacHIHD.
U, U, TYFPH UH3HUKJAP NEPNEHAMKVJAD GyJraH Xoaua @y = @ + 23
Aelu MyMKuE <> tg @, = —ctg @, éku
| h=—r, kly=—1 (49)
ky
(49) TeHraHK g, U, TYFPH UM3HKJADHHHT NEPIEHAUKY/ApIUK wWAapTH-
IHp. Uy, U, TYFPH YM3MKJAp Napajjen OyJran Xoaga Qs —@; = 0 éx-
ky =1k, =0, 6y}maﬂ
ky = Ry (50)

(50) TeHIJHMK u,, U, TYFPH UM3HKJADHUMHI NApa/VIe/VIMK IIAPTHAUD.
dcnaTMa, MKKM TYFpH UMSMKHMHr KecHMMumiaH TyprTa G6yp-

yak xocun 6yaamn. By GypuakiapHuHr Xap GMpuuu GepuiraH MKKH TYF-

pH UH3HK Opackiary 6ypuak CHpaTHia osMil MyMKuH. By TyprTa GYpH’

U3KHMHT OHPHHH TOMCaK, KOJraH y4Ta Oypyak XaM aHHKJaHald.
Mucoa. u,, u; TyFpH 4YH3HKJAD
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. o g
Ui+ T7y—5=0 Ba u,:3x —

. ‘ Y+20=0 a
TeHIVIaMaJlapn Gpiay Gepritray, Yanap ,opacmxambypnaxnn TOMNHHT.
Eyup. U; TYFpu UHSHKHHHT Gypyak- Koapdunuenty Ry = — 71 u,
~ Tj’leH MHSMKHHHT Gypyak xosmuuueum ky = 3

= (48') popmyua 6y inua

3 1 3 I8
ST e
tg (u,, uz)zﬁ'\l= =1..
)
4 7 28
emaxk,

\ g, ) =450,
Tyrpu YHSHKJIAD  yMyMuiy

=4 A
i | kl —- ‘Bl’ kz T Bz.
S 48) ‘naq
| A B, anl -
t = 4193 — A,B, — 2 13y .
_ g - A4, 4 BB, A4y + BB,
Byngan . ~ o
‘ " : A B, !
4 B,

x‘ .
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. ,
11 5O B. TEKHCJHKAATH AVIMALITHPHULJIAP ‘

R 0{ 31-§. T§nnamnapuu AKCTAHTHPHII Ba ANMaALITHDPMIN

By 6jamaran ukku X, Y tynnam Gepunran 6Yncun, )
* 1-tabpud. Arap X tymaamunnr Xap 6Hp x 3/eMenTHra Gupop f

f xouna X tynmamgn Y TYIUIAMra aKC/IAHTHpaiM neran HYMIIaHH

F:X Y &ku X <~ Y K{punumua Ssamus,
Arap x € X snemenr [ akcnantapumnza y €Y 3JIeMEHTTa MoC Kejl-
44, YHH y = f(x) Kabu €3unanu, y mu x SJIEMEHTHHHT ' f aKCJIAHTHDHLL-

, Mucon Ymymus 0 ‘Map-

Ka3/H HKKuTa KOHUEHTDHK aff--
» - JIAHaHH KapaiMus. r paauyciay
ailiaHaHuHT - HYKTaJapu Ttymia-
MU X, R pamuyci atinanimumr
HYKTanapu tynmnamu Y 6yacun,

: TYNIAMHHHT  Xap 6up M
HyKTacura Y tynnamuumsr OM
-~ HYpja €rras M, nyxracumu moc
© . KearHpaiuk. HaTxana GupHH -

UM aHNaHAHMHT UKKHHUM  aj/a-
Hala  aKkcaHTHPH/IHIIM XOCHJI
Oynami: M, = f(M), N,=f(N)
- Ba X0Ka30 (70- un3ma). :
By epna f kouna O HYKTa- -
v JaH  4uKapu/rag HYDHBHT  GH- - :
“ . PHUHYH aiiyana OuMlaH  KecHinray . 70- n3Ma
" HYKTaCHHH YHHHT HKKHHYH | afj- ‘
JaHa OujaH KecHummi HYKTacHra Moc kentupumjan HG6opar.

[: X—Y AKCJAHTHPHIIHUET MyXuM XYCycHit X0J/lapy GuiaH Tauu-
'HIaMH3, , N .-

I. Arap X t9ynuamumur X3P KaHlali HKKM X,, X, 3’1eMenTty yuyH
xi;exzaf(x,)';!:f(xg) Gyaca, y xonia f:X—>Y AKCJIAHTHDHIL UH BeK-
TMus. aKciarmu puy JRefnnagy. Bokaua -alftranpa, f aKCJIAHTHpHIL
HHBEKTHB 6Yirca, ¥ Tymaamuumr Xap 6up sueMenTH OuTTazan opruk
6yaMaran n pasra sragup. . ,

Mucoa. X — SIDUM aiinaHaHuHT Gapya HYKTaJapd Ttymiamu, Y sca
6y ApuM aiiiana AuaMeTPH OpKaId YTran TYFpH UHSHKHHHT 6apya HYK-

-~ TalapH TYNIaMH Gyscuu (71- ynama). SIpuM afinanarunr Xap 6Hp HyKTa-
.. cHra 6y HyKTauunr [ TYFPH  YH3MKJary OPTOTOHAJI IIPOEKLUSICHHH MOC
- Keqrupamus. By epna f ROHMIA SIDHM afNanauuur’ Xap OHD HyKTacHHHHI
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71- uusma 72- yn3ma

! 1yrpu yusmkparn OPTOrOHa/l IPOEKUUSACHHU TOnHWAnp. Hartmxkana X
. TynaaMHuHEr Y TYnaamra AKCTIAHTHDHIIMINE  XOCHA  KMJIHHAMM, By akc-
JawThpuwga M, = f(M), N, =f(N) Ba’ X0Ka3o Gy.m6, :
;. M N=> f (M) (N). 4
I1. Arap f akcrantupumnary o6pa3iap Tynnamu Y TYNIaMaan u6o-
par, apHu f(X) =Y 6yurca, y xoma f: XY aKCJIAHTHPHI  Cropoek-
mue aKcranmupuu pefngang. '

- Mucon, X rtekncamxpary 6apya BeKTOpnAp Tymaamn, Y sca Q
‘MapKasii jlacta GyacHH (72- unamMa)..

Xy =X\{0} Tynaamumuur xap Gup m BeKkTopura Y Tyniamupur

I | m Tyrpu ausurmmn moc KeJqTHpamu3. By Gunag X, TVmiaman V

Tyndamra f: X, —Y aKCJAHTHPUIHIIA XOCHJ 6Y/MG, Gy aKCIaHTHpHIAa

f(X)) =Y. Hemak, [ axcaanTupum CIODBEKTHB, .JIEKHH Y HHBeKTUB
- — = > >

SMac, YyHKH Xap Kanfalt ms4n, m = in BEKTOp/ap yuyn f (’—7;)=

=f(n). :
-II1. Bup BakTHuur Ysuma XaM uHBeKTHB, XaM CIOPLeKTHB GyJrany
f: X~ aKC/AHTHDHII Ouexmus €ku gaapo bup Kutimamau axciaumy.

X — TexucMknaru Gapua HyKTaJap Tynaamu, Y — manaym TapTH6:
Aa oMHHraH Gapua XakuKHil COH/Ap XKyQT/apy Tynnamu (éxu aKcHHYa)
Gy/icun jecak, 6y aKCaHTHPHINAA Xap 6up M € X nykrTara Gup Kypr
(¥, ¥) €Y con Ba akcunua COHJIaDHHHT Xap' Gup (x, Y).€ Y xy¢rura
6urta M € X nykta Moc Kenamm. ) o

2-Mucoun. bBupop .~ LON Gepuiran 6ysicuy, Yuunr OL pa ON To-
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MOHJIADHHUHI HYKTa/lapH OPacHfia KWY#HIArH MOC/THKHH ypHaTainuk: OL
- TOMOHHJard Xap 6Mp M mykTara O.wmapkasmun Ba OM panuyc/y €fuuar |

"ON ToMomn Gunan Kecumran M 1 HYKTacu Moc xeiacun (73- uM3Ma),
. 73-unamanan Kypunanuku, A — A, B— B, Ba xokaso. Bynna 6ypuak-
. munr O yuy y3u-y3uta Moc ne6 XHco6iaiiMu3. By 6unan OL HYDHUHT
ON wuypra ysapo OUp KHAMATIH aKCAaHTHPH/IHILIK XOCH KHIHHAJH.

73- lmaiw‘a : ) 74- uuama

‘Hunekrus xam, CIODBEKTHB xaM GysMaran aKCIaHTHpHWIra yuiby
- MHCOJIHH Ke/THDHUI MYMJIRH. '

Mucon. X ryngam 0O MapKas/i aWNaHaHMAI Gapya HyKTaslapu
Tyniamu, Y sca O HYKTagaH yTyBuv ! TYFPH YH3MKHHHT 6apya HykTa-
JapH  Tynyiamu 6yacud. X TYmJaMmunur Xap 6up M Hykracura yumur /
TYFPH  YM3MKAary OPTOTOHa]l MPOEKUHACHHH MOC Kyiicak, 6y Ounan
[:X —~Y akcnantapum X0cHT 6§nanu (74- unsMa).

By epna f xouna. afinamanuur Xap GHp HYKTacCHHMHT [ TyFpH UH3HK -
Aard OPTOrOHa/J NPOEKLHSICHHU TONMIHD. f aKCIAHTHPHII HHLeKTUB
smac, uynkn My, M, (M, M,) HYKTatap yayu f(M,) = f( Mo)=N.
Iy 6unan 6upra f aKC/IaHTHPHIL CIODBEKTHB XaM 3Mac, YYHKH

FX)=Y, f(X)=AB1. |
2-Tavpud. X tynnamum Y ‘Tyniamra Gupop f:X — Y Guextus

aKcIaHTHpHw Gepuaran Ba XAp Kaulah x € X snement yuyn y= fx)
6yacun. ¥ xompa f! (¥) = x KouyHusT 6Hnan Gaxapuiran f~1:Y —X
AKCTQHTHPHII [ yuyH meckapy akcranmupuue  pedunand. X Tynaamau
Y tynnamra f @KCJaHTHDHUI GHeKTHB GyJrania yura TecKapu f~! akc-
JAHTHPUII MaBXyJl Ba aiiHu BaKT/la GHEKTHB xaM 6ysann. Xakukarau,
f:X—>Y Guektus aKCAAHTHDHII GYuranfa y GHP BakTAa XaM MHBEKTHB,
XaM CIODBEKTHB 6Y/lalM. f — HHBEKTHB,; srbuM Xy X3 yuyn f(x,) 5= f(x,)
6yranugan f1 (U)F 1 y,), 6y €A Yy = [(x1), y, = f(x,). f—
CIOPBEKTHB, AbHU f(X) = ¥ 6yaranmunan Xap KaHjai y €Y yuyn f1(y)
NpooGpasnap Tymiamu Gy amac, Hemak, f AKCIAHTHPHLLTA TecKapH
1 akcaanTHpHw MaBXyn Ba y GHE\KTPIB,ZIPIP.
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3-rabpud. X5 & Tynaamum y3-yaura xap kaudahi [:X—> X
GueKTHB akcaanTHpHII X mgjniamoa aamawimupuius Jehnnany. foakcian-
mapumt X TYnsaMpunr Oupop aiMawrtapuum Gyuca, ywra Teckapu [T
aKCIAHTHHUL, - IbHH Xap Oup x* € X sieMeHTHH YHHHT aci X € X ra
yTKa3ajuran akCJaHTHpull XaM -X TYIJamja aiMamrHpu 6yaaju. ¥YHu
[ aamawTHpHIIra mecxapu aaMauimupuil NEAUNARE.

Arap Gupop x € X snement yuyn (Moc xoaza X TynJamHunr @
‘KHCM TYmilamH yuyH) [ amawrepuuga f(x) = x (f (@) = @) G¥nca, x
snemenT (@ xucM TynjaM) [ AJMAIITHPHILAA KIJSFQAMAC SAEMEHM EKH
useapuanm 3semenm neinnann. HOxopunard CHEKTHB aKCIAHTHPHUIHHHE
2-mucomuaa- O wykra KysraaMaciup.

4-tabpud. Arap xap Kaufait x € X snement yuyH f(x) = x 6y
ca, v xonga f: X~ X anmalurupuil adHas aiMauimupuul feAntany.

Bynzan keifmn X TynsaMpuHr afinaH anmamrepuiapd Eg Ounan
fenrumaagy. . ' B

5-Tabpud. fi, f; Map X TYMIAMHHHT HXTHEDHH HMKKH a/MaiLTHDH-
1 GyJackH, f, amMamTHpuin xap Gup x € X snementuu fy (x) = x' aJe-
MeHTTa, [, aJMamrrupum sca X’ neMmentHn f,(x') = x'° 3jementra yr-
' K4a3CHH. YJlapHH KeTMa-Ker GCaapuica, SbHH “x 3neMent yeruna f;
ATMAIITHDMIURM BA XOCWI KW/MHTaH o0pas x' yCTHJ f, aaMalTHpHul
Gaxapuica, HATIWKAZAa X HA X' 5JleMEHTra YTKa3yBUH fs anMamrTHpuU
XOCHA GYiaju. f, admawrrupuml f,, f, aamaumupuiunune Kyjnaimmacu
(6KW KoMnosuyuscy) Relmnapn Ba [, = [of, Kypunumga €sunapu (Gyuna
aBsall f, cynrpa f, Gaxapunany). = :

, lyunaii xamw6, fy, f, anvam-
AR ) THDMIN/IADHHHT KYNaHTMAcH Gapua
-  x€X yayn [y(9=(Fs(}, () Tenr-
e I JHK Vpunay Gynamurad fy: X —>X-
LM B R : aJMaIITHpHILAH  HOopaT. YMyMaH
| " ‘ fofy Ba ffs Typmu anMairapHl-
Napaup, SHHU [y fy # fifs.

Mucoa ®apa3 Kamaimmx, f; -

¢ tekuc/IMKHM [ TYFpH UM3HKKA HHC-
. ‘ GaTaH CHMMETDPAK aJIMATHPHI, [,
M. ) 3ca Iy TEKHCTHKHH [ TYFpH -

aUKKA = NepneHfpKyasp Gyuarad a
BEKTOp Kajap Napajilesl KYUHpHII

!

V" _ s Gycuu’. R
M — TEKHCAMKHHHT  VXTHEPHi
75- anaMa : nyktach Oyachu. ABsan f,f, an-

MawrTupuiniy - Gaxkapamus.  Tekwuc-
JAMKHH | TYFpH ‘yM3WKKa HuCOataH [, CHMMETPHK aJMALITHPHII M nyk-
- -

Taun M’ Hykrara yrkasagd. TeKHCIMKHM . BEK10p Kajap f, napa-

i

t Tlapannies KYYMpHII B3 CHMMETPHK AIMAWTHDHII X2KWIATH MABIyMOT VKyBUH-
ra ypra MaKrab reoMeTpHs KyPCHIAH MAbIyM 6yau6, Oy Tywynuanap 35-§ Za My-
daccan Kapanagi. . .

78 -
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Aen Kyumpuwt M’ wuykramm M’/ uykrara yTeasamu (75- yH3Mma). By
aJIMAITHPHUNIADHUET  KyNafT™ack fof, anMaurraput M uykrann M
HyKTara YTKasaju. ‘

B -

- Oupu fyfy anvawrapuiny Goxapamus. TeKHCIMKHH o BeKTOp Ka-
Xap f, napasnen Kyuupuin M nygrawn N’ sykrara Ytkasagu. [ Tyrpu
YH3HKhA HUCOATaH [, cammerpuk aamawrapum sca N’ mykrawn N7
HyKTara yTKasajM, yJApHHHT KYNafTMACH, S'BHH TEKHCIMKHH f, f, as-
Mawrruprl M uykrawn N'' mygrara yreasagn. M’ £ N''. Jlemak, by
MHCOMAA fof 155 [1fs- ' ‘ \

TeopeMa. Aamawmupuwirapuu Kinammupuus accoyuamusaux Ko-
HYyHuza OUdcynadu, avHu X myniamnune uxmuépud ysma fy, fo, fs
asmawmupunis yayn xap eagm f3(fo 1) = (fo fo) f1.

HUc6or. X tynnamuuur mXTHEDHH sjeMeHTH X GYJcuH. [ aamaturu-

| pHIIJATH X HHHT o6pasH y, f, anMawrTdpumgaru y sunr ofpasu z, fy an-
MAIUTHPHLIAATH 'z HUHE OOpasW { GYJACHH. Y Xo/a a/IMALITHDUILIADHH
Kynaitapuul Taspaura Kypa f, f; amMalimupuur x 3JIeMEHTHH 2 SJ1eMenT-
ra yTkasand, fsf, ajMaluTMpHul Y 37eMeHTHH ! 3/eMeHTra YTKasaju.
Myunra kypa ' .

(Fs (Fof D) () = [s () = £, (fsf ) 1) (%) = (Fsf ) (y) =t,

6yHaaH 3ca ,
fs(fzfl)::(fafz)fl- A »

- [ uxtuépuit anmawTapuin 6YJicud. YHra Teckaph fT! aaMaTipuul
Ba £, ailHaH a/IMalUTHPHII VYYH ’

7

[Eo=Eof = 8a ff™ = [f = E, 2
TEHIVIMKIAp YPHHTH Gyiafu (OYHH TeKIWMpUUIHK KYBUMra XaBouaa KHT"‘
Jiamus), %/ . N

2

32-§. Aamawrnpumaap rpynnacu.
ANMAWITHPHWLIAD TPYNNACHHUHAT KHCM rpynnanapn

X tynnampard fy, fa, fs ... aaMawrepuuviap Tynaavpan T
6enrualiiug. R

l-rabpud. Arap I' TynnamMpan ojuHraH HXTHEDHA HKKH [, Baﬂ
| aIMAWITHPHIUHHUHT [of, KymafiTMacu Ttymjamra Tteruuntd-Gyaca Ba yu Z

‘TH Xap Oup f anmawrrupuira teckapu f' aiMawrupun xam I tyn

Jamra TernuuM 6yvica, I' tynnam epynna peimianu.

I' nuar xap kanpaét ukkd f,, f, anmawrupuum yayn fof, = f, [,
6yaca, I' rpynna xommymamue epynna éku Abeab epynnacu peiiuna-
Ju.

l-mucos Dapas KulalmK, GHpOp TeKMCAMKIATH Gapua mapasien
KyuupHuuiap TymiamMd P 6yiacus, fy, f, € P anMaiuTHpHILiapHH OJfaii-
—

JHK. [, aiMalUTHDHII @ BeKTOp Kajap napajjen Kyuupuil, [, aamaul-
— .

THPHII 3Ca b-BeKkTop Kajap mapaiiell Kyuupumi GyJicun. TeKHCIHKHMHT
uxtuépuit M nygracunx f, anMamtHpHw myHpait M’ HyKrara yTkasanH-

,'5 Ki, OyHma MM =a 6yianu, f, amMawrHpHm 3ca M’ HyKrawu IUyH-
‘ 79
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— e e |
Aaii M"' uykrara yTKasagukn, M'M’’ = b 6yramd. f,, f, amvawry-
- puuiapHuHr fof, Kymafirmacu M HyKTann M’’ Hykrara jrTkasanu.
Bexropnapun xyumm KOWjacHra Kypa .
. X / —_ — ‘ N “
a

+3=a

WA= HEi 4 W
SBHH '
MﬁM_”’ =c (76- uuama).

. . - + o - —> -
BunoGapuy, f,, f, Niapa/iel  KyYMpUIIADHUHT KYyNMafitMacy ¢ — g +b
BEKTOp KaAap napailieN KyuHpHIIAHD. ‘

3 .

(= )\

. ' 76- ynama ‘ 77- gu3ma

Oumu f, napasnen KYuHpHira TeCKapHYa/IMauITHPHIUHY Gasa PaRHK,
—>‘ v, ' ©
f1 anMawrvpum g BEKTOp hajap mnapaien Kyuupuu Gy.ramu yuyH
: —

YHTQ TeCKapH a/IMAlUTHPHUI — @ - BeKTOp {KaZap mapaJuien KYuHpuuIup
(77- unama). - :
- Iynpait kum6,

Ehoh€PRfofy € Praf e Pficp,
Hemak, P rpynna skan. Hly Gunan 6upra p KOMMYTaTHB Ipynnajiup,
YYHKH f, f, anMaurrupuur a + b BEKTOp Kanap, mapaanen  xjuupHm-

. aup, fif, 3ca 7;—;—; BEKTOp Kallap napaJules Ky4upuul, q +b=0b —}:c;
© OyJIraHuan ’ ' : o

f afi1 = f1 fae
~ Oumu T 6upop aIMaWITHpHILIAp rpynnacd, I sca T TV JIaMHHAT
KHCM TYTIaMH GYJcHH.
2-Tabpud. Arap 1) IV mumr MXTHEDHA HKKH a/IMAlUTHDPHLIMHANT
Kynait™ace I ra termmm, 2) IV HHHI' Xap OMD a/MauTHpummra Tec-
Kapu a/iMawtupuin sma IV ra rermum 6yaca, IV mu T TPy MIaHHHT
Kucm epynnacu pefiunans. Boukaua aiirranga, T rpynnanuar [ kuem

80
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} tynnamu ' HUHr KucM rpynnacu Oy/MIM yuyH YHHHT 34 rpynnasu

i TAKWJ STHIIM Kepak. . v .

" 2-mucon. Tekncoukaaru "6apya BeKTODJAp Kaiap napasen K{un-

puiiap TynaaMusd P Guian 6enruaiK. (P Humr KOMMYTATHB Tpyn-

Na TAWKWI STHWH Gusra Mabiaym.) By rexuciukpa Gupop [ TYFP¥ M-

3HKKA Tapa/ilie]l BEKTOpJap Kajap Gapya Mapasiiel KYYHPHILIaD TYIiJjia-

| Mu 3ca P’ Gyncun. PaBwanku, P’ — P, wy Gunan Gupra P’ rpynna

| TAWKPJ KWW, (P) HHHC TPYMna TAwkwi WWIMIH XyAnM P paar rpyn- -
B na TAUKWT KWIHIE cHHrapM KYpeaTuJagn.) » o

4 ﬂe%P’ rpynna P rpynnaHAHr KUCM TPYyNnacuuup.

35-§. Texuciukparu xapakataap Ba YJAapHHHT  XOCCaNapH
Tekucnukgaru TYp/IH aJMAlITHPULIVIAD OWJIaH TaHUILAMH3. ° :

-~ Tavpud. Texuciuxnuur xap KaHJaH HKKH HYKTacH OpacHAary ma-

CO(anH y3rapTHpMaliuray aJMALITHPHIL Xapakam €KW cuamumuus ne-

Husagn. ' : ’

, . Xapakatau F opkatu Gearunaiivus. F TEKHCIHKJATH XapaKaT 6V.ica,

- Tabpura Kypa TeKHCAMKHHHT Xap Kanmait M, N HYKTaJapH yuyH

(M, N)=p(F (M), F(N)).

Ternciuknaru xapakar ym6y Xoccajapra sra. ’
1°." Xapakaiza Gap Tyrpu YM3MKJAa €TraH yY HyKTa siHa 6 TYEPH
UH3MKAA €TraH yd4. HyKTara, GHp TyFpu YM3UKAA €TMaraH y4 HYKTa siHa
Gup TYFPH UM3HKJIa €TMaras yu HyKTara Vranu. .
: Ucbor. A, B, C 6up Tyrpu YH3HKHHHT Y4 HYWTacH, 1y OWiaH
Gupra B uykra A Ba C HykTanap opacuia €rcun. ¥ xoama 1 606, 1-§
Jard Tabpudra Kypa \

p(4, B)+p(B, C)=p(4, ).

B, C nyKranapunnr o6paasapu Gy.ichu, Lecak, XapaKaTaa Xap KaHpail
MKKH HyKTa OpacHAar# Macoda yarapMaraHu yuyH: :

P’ BY=0(4, B), p(B" C) =p(B, O), p(d', C)=p(4, Sy,
HIyHra Kypa o . ~ oL
p(A', By+p (B, C)=p (A, C)=>B HyKTa A’ Ba C’ Hykranap opa-

THLIIH.
Sumn A, B, C nykranap Gurra Tyrpu YH3HKIa €tMacuu = p (A, B)+-
+0(B; C)>p(4, C). ¥ xompa ynapuuur A’, B’, C' o6pasnapu Xxay

GHTTa TYFpH uMsHKia €raju Ba B’ Hykra A’, C’ HynTaJap opac é1-
CHH jiecak, p(A’, B’) +p(B’, C’) =p (A’, C') Tenrmuk ypunm 6y
XapaKaTia Xap KauJall HKKH HysTa OpacHfiaru Macoa cakJaHraHd Y4YyH

TYFPH UM3HKAA ETMAC/HTHra 3ui. A

B X . \ R -
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Terucnunarn F xapakatna A’,- B’, C' ayktanap Moc posmmzd A, —
xap ygTanap ‘

capa €tapu. Jlemak, A’, B', C' wykranap 6urta TYFPH uM3HKKa Te- 1\
o N
OuTTa TYFpH uMsMKAa ermaind. Akcumua, arap A', B’, C’' wuyKranap , .

p(A B)+p(B, CO)=p(A, C), 6y 3ca A, B, C HyKTaJlapuuur OWp - '
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2°. Xapakarna TYFpPH qnsmgnam Xap: KaHaai 'yq HYKTRHHHT * O Hi
HucOaTH CakJaHalu. ‘
- Hec6ot. A, B, C 6up 1yrpu H3MKHHHT Y4 HykTacw Gyucun. DBy
Y4 HYKTaHHHT OHAHH HHCOATH: : _
A=(AC, B)=2Z (11 606, 15-§).
Vs ~ BC
(4B)
(BC)-

B wygtanap AC xecmara terumn Gyamaras Xoaza —P@B

=

B nygra A,\ C nygra.nap opacuia érranja 6y Hucbar ’.c‘om‘a Ba

®

p(B,C) !

ra TeHr. ’ ,
- F xapakatr G6yuranu yuyn p (A, B) =p(F(A), F (B)) Ba p(B, C) =
=p(F(B), F(C)), bynnan (AC, B) = (F(A)F (C), F(B)).

3°. XapakaTja HypHHar 0Gpasu HypAaH u6opar.. o '

Mc6o1. Yuu O uykra 6yaran [ = 0A HYPHH olamu3. F xapakat-
ja .0 =F(0), A" =F(A) 6yacun. F() =0'A" HYP 3KaHHHH KypcaTa-
M3 B€l, B5~ A yykraun onamms, y Xxomma & A ‘Hyxra O, B RykTa-
Jap opacHja, €ku B Hykra O Ba A Hyxranap opachpa éraps. 1°- xoc-
cara kypa A’ Hykta-O’ Ba F(B) HyKTanap -opacuga &ku F(B) mykTa
O’ sa A’ mywTanap opacuna éran. : "

' DBynpau F(B) munr O’A’ xecmara Termunmi SKAHH Ke/mb yHKaaH.
Akcunua, O’'A’ nypra Ternuum C’ (C’ 7= A') HykTanu onamu3, | HypAa
OC =0'C’ Tesrnmknv KanoaTantapyBun C HYKTaHH sicafiMus. 1°- xoc-
cara rypa F(C) nykra O'A’ mypra teruuwm Ba F Xapakat Oy/iranu

' YuyH

O'F(C)=0C=0'C">C" =F(C).
ynnait xum6, BEL=F(B)€ O'A’ uypra Ba C' €O’ A’ Hypra=C’ = , .-

=F(C), Ccl

Hemak, F(l) =0'A’ nyp. A , .

4°. Xapakatia TYFpr UH3HKHHHT obpasn sima TYFpH UHBHK \D.

Hc6oT. Bupop a Tyrpu umsukaa A, B HYKTaJIapHU . GeruiaiMus.
a Tyrpu unsux AB Ba BA wypnaprunr GupiaumiMacu 6yncun. 3°- xoc-
cara acocdd I xapakar AB uypuu A'B’ nypra Ba BA Hypuu B'A" wyp-
ra yTkesamu Aecak, 6y xomma F(a)=AB' |yBA =qa TYFPH YH3UK
XOCH/ KH/IMHANH. A

5°. Xapakaria napaen TYFPH YH3VKJApHUHT 0Bpasjapu xaM napa- .
J1eT TYFDH 4H3HKJapJaH H6opar. :

Mcb6oT. Tekucmuknarn ukku I, 1, TYFPH YM3HK yuyH [ () I, =
= @ 6yacuu. F Xapakar GHEKTHB aKCTaHTHDHLL 6yJrann yuyn

. FUL)NFl)=a=F() || Fl,). 4 \,
6°. XapakaTaa 6ypuakHHHD obpasu Gypyak GyJaiu Ba YHHHT ‘KaTia-

JJIUTH CakJIaHalu.

Uc6or. Hxruépuit £ LON '6e;;n.m‘aﬂ Gyacua. OL Ba ON mypmap
YHHHT TOMOHMapH. F xapakatia O’ =F(0), N' =F W), L' =F(L)
6ysicun. 3°- xoccara kypa ON sa OL wypAapuusr ofpasniapi Moc pa-
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Bumiia O'N’ sa O'L’ wypnap 6jumG, Gyigan £ L'O’N’ = F (£ LON).
OL pa ON nypnapaa moc papuuisa A, B HykTadapuu ofamus, A’ =,
=F(4), B’ =f (B) 6yacun, y xomna y4 ToMond Oyimua A OAB=

=A 0'A'B’ 6§m6= £ A0B= £ A'0'B’, nemax, (L/D>V)=(L’/O\N’). A
. By xoccamam xap kampait F xapakarga yuiby —XoJL1apHMHT GaKap-
' JIHIM KeJHO YMKajd: ‘
a) L L= F(l,) L F(l) y
- 06) M, nykra M HykTaHmHr ! TYFpM 4M3UKAATH ODTOrOHAJ - NPOEK-
umsc Gyaca, F(M,) nykta F (M) nykramusr F (/) Tyrpm unsukgaru
OpTOroHaJl TNpoeKUmsicH GyJamm. .

Tabpud. Arap ukkH Qurypajan OHPHHH HKKMHYHCHTA YTKasaju-
raH XapakaT MaBXKyj Oyica, 6y durypanap xowzpysnm Aeiunajg. :
Xapakar TabpuM Ba YHWHT XQecajapura “Kypa KOHTPYSHT (Hrypa-
Jap TEKHC/MKAA TYTraH YpUHJAapH Ou/aHTHHa Gup- GHDUJAH ‘¢apk KuJa-
1M, X0JI0C. i : ¥ . '
~1-teopema. Texucauxdazu xap xandad F xapakam dexapm pe-
nepu o8 nu ana Oexapm penepu. B’ ca gmrasadu ea M’ = F(M)
Hyxmarune &8’ peneplacu Koopdunamanapu M Hyxmanunz &8 penep-

Oazu moc KoopOuramairapu Guiar Gup xun 6jradu. -
~ Hcb6or. #=(0, A, A,) Tekuciukpary Oupop jaexapT penep
(78- uuama), F aca Tekmeukparu Xapakar Ba O’ = F(0), A’, = F(4,),
A’y = F(A,) 6yacua. 1°-xoccara Kypa, 0, ~A{, Ay, HyKranap Gurra

: N . . N\

. Y

T ’ o
: 4 -] A !

. ] J , i y

,il } '43 ‘ | |
R N
| [ > T
S i / !
S [/ L A{ MI X ol 'Lr, A; W x/
] VI 78- unama 79- auaMa

) TyFpH uM3MKAa €rMaitam. 6°- xoccara kypa. (A2’/0~\A1') = 90°. .Jlemak, B
penepuunr F xapakatgara ofpasu 8’ (0’, A;, A, nekapr penepumup
(79-un3ma). " ‘ :

. TeKHC/MKHUHT MXTHEpHA M HYKTACHHH OJaMu3. %,y 6y HYKTaHHHD
&8 penepra HHCOaTaH KOODAMHATAJNApH GYJICHH, SbHH

7 oM, M0 oM, _ _ Mb_
X = _.__':= - :_1__,__‘ _(MI,AI’ 0), y= _—_f = b‘i—= —(M, Aza 0).
- 04, 04, . 0 4, 2 .

www.ziyouz.com kutubxonasi



F xapaxaraa A
M’ =F (M), M; = F(My), M’, = F(M,) .

- Gyncun; .2°- xoccara kypa (M, A,, 0)=(MA], 0'), Ba (M,A,, 0)=

= (M,A,0"), JeKHH

—_—— — AN
e oM e o OM ‘
_‘(MIAI’ 0)= = =X, ~(M2A‘2,0')=_,_>,\=y’,
O,Al 0’4, .

Gynapan:
/ Xx=x,y=y. A
. OHIU TecKapu TeopeMara ¥TaHK.

2- reopema. Texucauxnu 6upop f armawmupunda M' = f (M)
Hysmanune &8’ dexapm penepuea Hucbaman Koopduramasapu M Hyx-
manune B dexapm penepuca Hucbaman Koopluwamaiapu Ousan Oup
xun 6yaca, [ armaumupuus xapacamoan ubopam 6jaadu eéa B’ —=

- =[H). : ‘

HcborT. Texucnux;ia B, B8’ neKapT penepnapunu onamu3. Texwuc-
JUKJArY WyAfail f aJMaluTHPHIIHK KapadMH3KH, M HykTa o8 penepra
Huc6aTaH Kanpall KoopauHaTanapra sra Gyisica, YHUHT [ aJMaurtApuiiia-
rd M’ obpasu B’ penepra mucGaTaH XyAdM INyHJail KOODAMHATaJapra
sra AEIHK, OyHiian Tauikapd, M,;, M, — TEeKHC/HKHHHT TYpPJR HKKH
Hykracu, M;, M, — Gy HyKTalapHUHr [ aIMAITHPHUIAATH OGpa3NapH
6yJicud, f aJMalITMDUIUHH TaHJAMMH3Ta Kypa o8 pemepra HucGatau
M, (6, §1) Ba My(xy, y)=8 penepra mucbatan M;(x;, 4,) Ba
My (%5, y5). B, B’ nekapr penmepaapuiia p(M;. M,), p(M,;, M,)maco-
danapuu XucobaaiMus: ' ' _ P

P(Ml’ M) = V(xz _"?1)2 + W2 —y)?
p(M;, M) = V (ks —%0)* + (9, —y)

Gynapian p (M,, My) = p(M|, M;). Ilemak, [ xXapakar 3KaH, fbHH [ =
= F. B penepra 0(0, 0), A, (1, 0), 4,(0, 1), <8’ penepia 3ca-

00, 0), A7 (1, 0), 4;(0, 1), sbau

0" =[(0), A;="[(A), 4;=[(A)= B =[(B). A4
I- TeopemaJian OyHmal XyJioca KeJu6 YMKA[H: TEKHCJHKJAATH Xapa-
KaT OMp Xy(T AekapT pernepHHHHTI OepHIMIUM OWJIaH TY/MK aHHKJ/AHAIH,
. %(5 34- §. XapakaTtHHHr aHaJuTHK Hbomacu
-Texucimkga uxtuépuii ukkura (0, T, _1'7), @, T, 17) ACKapT - pene-
pHHH KapaHMH3. YJap TEKHCIMKAArH [ XapakaTHH aHHKAAafAn Ba

—_ -
F (B) = #’. ®apa3 kunainwk, (/, i') = o 6yicuH. M TeKUCIHKHHMHT HX-
Thépui HyKTacH, M’ sca ywumdr F Xapakarjard oGpasu GyJjcun. M nyk-
Tanunr o8 penepra upcGaTaH KOOpAMHaTalapuuu X, y OuiaH . Gesirunaii-
84
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mu3. 'Y xonmpa, 33- § narm 2-teopemara kypa, M’ = F(M) nyxra &’
peniepiia 1y X, y KoOpIMHATaNapra sra Gyjamt. M’ nykTamuur <8 pe-
nepra nucGaTan KOOPAMHATanapusy X', Y’ opkam Oearuiaimus. .

" Mavaymir (11 606, 19-§), 8, B’ penepsap nekapr perepiapu 6yJ-
TaHH YYyH TEKHC/MKHHHI MXTHEpHi M HyKTacHHuHT o8 penepra HucGa-
'TaH KOOPAMHATANapH X, Yy, YHUHT B’ penepra nucOaTan KoopiuHaTaja-
pu x’, y' opkam

x =x'cosa — gy’ sina + ¢, (1)
) y=x'sina + ey cosa + ¢, ’
(opmynanap Owian udogaianap sau. By epna &, B’ peftepnap Gup xur
opueHTamMs 6yica, €= + 1, aKkc xoma € = —1. (1) dopmynanapun
Kapanaérran xonja M’ HyKTaHMHT KOOPAMHATAJapH YYyH €3aMu3:
X' =xcosa—eysina 4 ¢;, @ .
Yy = xsina 4 eycosa + c,. ’ ‘

(2) dopmynanapparu X, y Gup BakTAa M’ wykrasunr F xapakartharu
aciu M punr 8 penepra HucGatan KeopauHataiapu 3au. Illynra kypa
(2) dopmynanap F xapakatna Gurra 3 penepra nucbatan M’ = F(M)
HYKTaHUHT KOOpJAMHATasapuud M HyKTaHHHT KOOpAMHATAapH OpKaJu
ubofacunu Gepaju. . ~ :

Axcunua, Tekucapknare Gupop f aamawrruprmza M Ba M’ = F (M)

ByKTaiapuunr Gurra (O, T, j) penepra mucGatan KoopauHartanapH (2)
¢opmyiasap GuniaH GOrjanran OY/CHH; [ HWHT XapakaT SKaHMHH Kypca-
TaMH3. B} o : :

Bynunr yuys Tekucaukna uxtuépuii uxkku M, N nyKTann oJlamus.
M, N’ 6y HyKTaiapHuur [ aJMamITHpHiAard obpa3napu GyacuH; [ HUHT
XapakaT 3KaHHHH KypcaTHill Y4yH ;

“ . ‘ p(M’, N')=p(M, N)
6ysmumug KypcatH etapyu. Dy penepra HucGatan

M" (xj’w yj;:i)v N' (x[;/’ y[\;)’ M(xM’ yM)v N(JCN, y]v)
6yacun. ¥ xonma p(M’, N')= '/(x,’\,——x’M)2 F Uy — Yy =

= ]/(chos o — ey sina-+c;, — x, cosa-tey, sina — ¢, +(x, sina+

1 2 2 2
+ eYn cos o + Cy — X, i @ — &Y, COS A— C,) —1/("N+f‘m) costa+

+€% (Y — Yp)* sin’a — 2e (xy — xp) (Yp—— Y,y Sin o cosa+- Xy — X)PX

X sin?a + &2 (yy — Y,)* cos®a + 2e (xy, — x,) (yy — Ypy COSaSiNQ =

=}/ (xy — xp)* (cos® @ + sin’a) %(yN — Y (sina + cos®a) =
=/ oy — %> + Uy — yp)* = p(M, N)=[ xapagataup. Ilemax, (2)

(opMyJlanap XapaKaTHHHI aHAJUTHK HGBOAACHIHD. \
(2) gopmysanapaa ¢,, ¢, connap O HykraHHHr o8 pemepra HucGaTaH
KoOpAHHaTanapH. ' -t

7 ‘ ' 85
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TaL pud. Xapaxamu anugJafituran 8, B = F (B). nexapr penep-
Japu Oup Xua OpHeHTauusiH GyJca, XapakaT Gupundu myp, KapaMa-gap-
U OPHEHIAaUNAMM Gysica, ukKunwu myp xapaxam nemma,an

" 35- §. Xapaxa'muur acocuit Typaapmu

1. H apajiel K y 4y pH m. Texucimkaa a:;& 0 BeKTop Gepun-
rad 6y.ncpm

Ta 'bpnq) Texkucmkunur Xap 6up M Hymacma MM’ = a apT
Ounan anuKJanyBun M’ HYKTAaCHHH MOC KeJITHpHII Texncnm{)la T 8eK-

* mop Kadap naparnes Kyupuui Jedunand. YHu T—> Kyppmmuna Geary-

—>

JIaHaIIH a H4 xyttupum sexkmopu neuu.nazm Texncnnxna a BeKTOP

- KaJlap napaJiniel KyuupHIl TEKHC/IHKHHHT Xap _Gup M HyKTac#ra Gupru-

Ha M’ HylgTacnﬂn Moc Kearupapy. Ilynra K§pa napa/el quupmu T€*
KHCIMKZArH anMamrTapuanp. Taspudra Kypa TekHcaukia P Bem‘op Ka-
Aap napamen Kyuupuit T— 112 TeKUCAHKHURT 6apqa HyKTajlapu aBeK- _

.TOp ﬁyﬂamumnﬂal Macodara CHIKHAIH.

80- qnsmana A ABC T—> Jary A ABC wuuur onasmmp, S'BHH
‘A ABC = T—»(A ABC)

80- yu3ma 81- unama -

[apasien quupuuma aflaHaHMHT  OODasHHM  XOCHJ  KHJHII yqu
YHHHT MapKasHHH KY4HDrlll BEKTOpH Kajap napasen quuppmazm 81- -
qH3Ma).

TMapamien k{upum xapakariup. Xakuxatad, M, N TeKuCAHKHHHT
UXTHEPHH HKKH HyKTacH Ba M’, N’ 6y HygranapHunr T—: Jarg obpa3-

napu 6§ucuH. Y xonpa MM’ = Z, W’—’z a 6§Iﬁﬂ6, Oynga MM’ =
" ‘

[
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— NN’ = MNN’M’ typr6ypuak napanienorpamm. ¥ xontap (M, N) =
= p(M’, N’). ByHnan napanne] KyUnpHUIHMHT Xapakallan néopaTInrn
Ba yuuHr [ Typ XapaxaT 3Kanaurd TYFpUCHIA XyJIOCA UMKApaMH3. .

Macaaa. Axomu simaiuran A Ba B nysKkTap KMPFOKJApH napaJi-
Jiesl 6YJIraH. KaHa/IHUHT HKKHM TOMOHHJA xoiiamran  (82-a uyuama), A
Ba B NyHKTJIapHH SHT KHCKAa HYJ1 OpKa/u, TYTallTHPHUI yYYH Kakcu ep-
ra KynpHK KypHII Kepak? S

j
/?’4
/A
/ $A
L7y
/

v

82- yusMa

Euum. APQB unsug’ A Ba B nNyHKTNApHH TyTAUTHPYBUM Gupop

iy 6yacun. AP kecvann PQ. BekTop Kajap 'napajiitesl Kyuydpcax, y
A'Q xecmara ymu6, A'Q = AP Ba AA = PQ nan ,

AP+ PQ-+QB=AA + AQ+QB

6ynagd. Dynnas KypuHajHKH, APQB #ya sHr KucKa. Oy/mimM  YuyH
A’QB CcHHUK UH3MKHHHI Y3YHJHIH SHI KHCKA 6ymawm Kepak. By (MKkH
HYKTa OPACHJArH SHT KHCKR Macoda ysiapHH TyTalTHPYBiH KecMa y3yH-
JuruAaH ubopar GYMHIIMHK 3BTHOOpra oicak), A’QB cupug unsug A’ Ba
B uu TYTATHPYBUW Kecmara ailaHranja, fbHH Q = N Gyaca Gaxapy-
nann. By epna N mykra A’B KecMa GuJiaH KaHa/HHHT B nyHKTra AKHH
KHPFOFHHHHT KecHuIraH Hygracd. IOxopuja KuIHHIaH Tax/ni GyitHua u3-
JiaHrad HyKTanu Tonaiymk. KaHan KuUprokJ/apura ‘TIepNEHINKY ISP YTKa-
- 3u6, Kanan Kenrsmri KL up Tonawmms (82- 6 umsma). K yTKa3uarau

NepreHAUKYIAPHART A TMYHKTra SIKHH KHPFOFH 6unan, L sca B ra sKuH

KUPFOFK OWJIaH KeCHilrad HyKTacH. A vyntanu KL xajap napasien Ky-
unpcar, A’ xocun Oynamu. A’B. KecMamH yTKa3uO, YHMHT KaHaJ-
HHHT B NyHKTra sIKHH KHPFOFM GHJIaH Kecuira N HyKTacHHH TONAaMH3.
N JaH KaHaJHHHT WKKHHUY KMPFOFUa TYIUHPHJITaH TeEpEeHAUKyJIAPHRHT
acocn E Kynpuk KypHill YUyH HM3/aHraH HyKTa 6yaanu. '
XaKuKaTaH, KaHATHUHT A NYHKTra AKUH KHPFOFHIA \F #E nykra-
un onicak, AFTB (T uykra F jaH MKKHHYn KWDFOKKA TYLUHpHITraH nep-

87
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NEHIHKYJIAPHUET acocy) iyauuar AENB y
s ’ h Ay , —uau y3yH SKaHHH". KYpau
AE + EN + NB = EN+A’N+NB=EN+A’B<EN+ AT +

: +TB = AF +FT +TB :

XapaKaTHUHT aHAMMTHK uoza-
. o (34- §arn (2) popmyna), (0, 7,
i {0, i, ) nexapr penepaapu yuyy
‘ (83-wusMa)a = 0, & =+ | 6y.1ra-
] &M’ HHJIaH '
// - {x, =X +Clr
Y =y+ €,
KYpUHHIIHH oflamu. By. thopmy.a-
napaa (e;, eo)y (&, ), (x. ) nap
- MA; % 9, M, M wykranapmunr (0, i,
j) pemepra muc6aran Moc KoopJiu-
¥ naranapunap. ~
T-; KYyHHJars xoccasapra ara.

~

o s 2>

1°. a=10 BEKTOp Kajap mna-

83. ‘ p
.3 YH3Ma | pasinen kyuupuil 7_, TeKuc/MKza-
o a

TH Xap 6up HyKTaHH V3uHu- y3ura alMalUTHDajH, - IEMAK, Y afiHaH aJ-
MAIUTHDHILIAHD. ~ '

2°. T— ja Tyrpu umsuk yaura mapamsten Tyrpu quslmga' yranu.
Xycycuit ){o.nna' a BeKTOpra napa.rme.ﬁ 6y./ras TYFpH uH3MK 3- Jauta

yragu. - :
_Hcb6or. I || @ 6yacun. Wxuspuit Mgl nykranu onamus. By myk-

tamuar T_, fard M’ obpa3u 1\7/_14 —a WAPTHH  KAHOATJIAHTHPraHH
N a ] ‘
yuyn M’ €l 6yaann. Byunas a Bektop kamap napamen Kyuupumiza

ML —c; TYFPH UYM3UKHMHT OGpasu YHMHT V34 GyJanu.

IR Zﬁincuu. M, Ngi ny{TaJIapHn onamus. M’; N’ 6y HyKTa- .

JIApHHUHT T;» Aaru obpassiapu GyicuH. Y xonua ATA:{ = NN’ =-c.1)65'/-
6 = MM’ N'N 1§pr6ypuak napaJinesiorpaMManp. IIIeMaK, ,

MN =01 a. -

Texuc/mKkna napasnen Kjuupuimn K§aupHu BEKTOPHHHHT €KH OHp KydT

MOC HYKTA/apHUHT Gepu/Milld GUMaH aHWK/anagu. Arap napasinen KyuH-
puil 6up xydr Moc A, A’ Hykranap Gmaan Gepuiran 6ysca, y xoana

1

AA’ BexTOpHM mnapannen Kyumpuin Bex'i*opu cubatiaa KAy K/IaMus.
Tekucmikaa Gapua napajiien KyuupuuLiap TYNJaMH FPymiia TALIKHJ 5Ta-
i (6ynn-32-§ maru 1- MHCO/TIA KYPIHK).

88
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‘ {

9. TyerpH yn3uKKa HUC -
6ataH cuMMeTpHK anMaur-
qupim. TexucuMKia 6upop \
rpu unsMK Gepuiralf 6yncHH. - o

1- rabpud- TekuCTBKAATH \
.M, M’ uyKrasap yayn MM’ ‘ \\

kecMa | 12 nieprieRLAKY1Ap 6ywmb, W
MM’ gecManuHr gpracu 1 TYEpU ”
yuaugaa €rca, ¥ xonga Oy HyKTa- ‘ \

~ Jjap ! mijFpi HUBUKKA Hucbaman |
- cummempuk neb araiajd. v _ |
N By Tappudra Kypa TeKHUC/MKAA |
~ Gepuirat wxraépnin M HyKTard |
[y TeKWC/MKIard upop | TYEPH b
YyH3UKKA uucbaTal CHMMETPHK 6ya-
ran M’ HyKTa Kyiugaraua TotH- 84- unaMa
nana (84- gusma): 1) M HYKTajaH : A
! TyPpu UM3MKKA nepreniABKy /AP {TKa3aMu3, ymmr‘l TyFpH  UMSHK ou-
Jad Kecuilrad nygrace Mo Gyacuy; 2) 6y nepnemmxympna y3yH-
. nurd MM, gecMa y3yHJMTHTa Teur MM’ kecManu apaTamus (M=#
£ M'). M’ nyKTa | TyFpH. UM3UKKA HucGaras M HyKrara cMMETPHK
HyKra Cymamm.
9-Tanpud. TexuCJAHKHUHT Xap 6up M myxracura | tyFpu UMUK
K2~ nucOara cuMMeTpuK O§Iras M’ myKracuHi MoC KeJITHpYBUH anmatl”
TUpHII TEKHCIHKAA [ TyFpu uM3UKKA aucbatan CUMMEMPUR aamauimu-
puw éxn [ Kk cummempus ‘1e6 atazapd. ! YR CHMMETPHA S, Ky
r pnaumna,&nmmua;m‘. [ TyFpH 9H3HK cummempus yru Jeiuanm. Xap

xpcobaHaH. . . :

[ yxm S, caMmeTpuaia M’ ByKTaHuHl M uHyxya YuyH obpa3 3Ka-
pun S (M) = / gypunHLIAA GesruaiMu3, : v
Bupop P durypantt cawKuA 3TyBuM Gapua HyKTajapra | TyFpu HH-

o

85- yu3Ma ‘ ;

89
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yl : 3HKKA HHCO4aTaH CHMMETDHK HYKTa-
‘ Japian  rtyswiran @ ¢urypa |
TYFPH YHMSHKKa HucGatan @ ury-
para cummempux JedusJanu Ba.
© 8, (D)= @' kypunumaa ésmaany.
Macanan, 85- unsmaza S, na AB

—e
X

7
» S
N

——— —

il

®

kecwma: S, (AB)— A'B’, ABCD
‘TpameliHsra cuMMeTpHK . ¢urypa
A'B'C’'D’ tpaneuus, (0, r) aiina-
Hara cuMMeTpHK ¢urypa (0’, r)
ail/lana 3KaHH TaCBHPJIAHTaH:
! yx/u eumMMmerpusi XapakaTiup.
' 86. uuama Bynu ’Kygwgqm YYYH HKKHT LIYH-
‘ ‘ - na#i €O, i, j), O, ', ') nexapr
penepinn TaunaiiMusky, O € 1, i || 1, i'=i Ba j'=-—j 6Yscun (86- uusma).
Texrcaukna ! TYFpu umMsukka nucOata CHMMETDHK  aJIMAIITHDHIIIIA
S,(B) = B’ 6ynanu. M — TeKMCTMKHMHT UXTHEpHI HyKTacH, M’ VHHHT
S, Raru o6pasu, svhn S, (M) = M’ 6yacun. M ‘HyWTanuHr & pemnepra
HHCOATaH KOOPAMHATANADHHA X, Y OunaH GeJrnnafiMus. | VKM cHMMer-
pus TabpHQHTa Ba PENEP/OPHUHT TaHJAHHIINIa kKypa M' = §,(M) nyk-
Ta &8’ penepra mucOaTaH Wy X, y KOOPAMHATAJAPra 5ra GyJafu. 33-§
_JllarH 2- Teopemara Kypa [ = Ox VKJIH CHMMETpHS ‘XapaKaTAaH n6opar
'9KaH, Wy OWiaH GuPra y WKKHHUH TYD XapaKaTIup, YYHKH VHH aHHK-
Janaétran o8, B’ pemepnap Kapama- KapilM OPHEHTAIHSIIH.
M’ = §,(M) HyKrauuur o8 penepra HucGaTa KOOpJAHHATaJIapUHH

X,y Gnnian Gearuiacak, MM’ kecma Ox VKKa TNEPIEHMKYIAp Ba

St ol .

-~

[ S,
X

YHHHT ypracu M, Hykra Ox ykxa TerHwM 6yaranmn yuyn MM’ =

=— MM = — y?. Bylmaﬂ ywi6y copMyara sra Gyaamus:

{x’ = X,
| A Y. ‘
By tekucamkza Ox yxim cummerpus ¢opmynacuaup. XyAmd wy TapTHO-
Aa Tekucpa Oy VKM CHMMeTpHsl /
' x = —1x,

{y' =y
dopmynanap Gunan nboiataHuimM KypcatHaand.
- IOxopuna S, mwar xapakar 3KaHWHM Kypcarnwpa O€! 1uaptiH
Ky#ran spux. Acmga O¢l Gyiranza xaM S, HUHT XapaKaT SKaHUHH
KYPCaTHIl MYMKHH. XaKHKaTaH, Tekrcikia (0, A,, A,) jekapr pene-
punn osamus, O ¢! 6yacun (87- yusma). Tekucimkna | TYFpPH YHM3HKKa
HHCOATaH CHMMETDHK a/IMAIUTHDALUHH KapailuK. $,000=0, S, (Ap=
= A],S,(4,) = A, 6yncun. '

%0
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87- unama r 88- uwmama

By xomna 1-rappugra kypa
PO, A)=p(0", ADp (0, A4)=p(0', A) Ba
p(4,, A,) = P(Al” A2) 3) »
MyHocaﬁaTJIapra ara 6ysamu3. ‘ "

(3)= A 04,4, = A 0'A A, =>(AOA2)_90° ),

(3), (4) mynocaGatiapnan kypunaguku, S,amvamrupuu (0, A, A4,),
@, A, A) A€KapT penepiaph OW/aH aHMKJAHYBUM Xapakar skad. Iy -
Gunan 6upra V' MKKHHYUH Typ XapaKaT, YYHKH Oy penep.nap ‘Kapama- Kap-
LM OPHEHTALHAIAHD. B

Mucoua. [ Tyrpu 4H3MKJAH GHp Tomox-ma A Ba B uyKramap OGe-
puirad (88-uusma). | Tyrpu uusukia ysgaii N HyKTa TOHPIHI‘KH,
p(A4, N)+p(N, B) Mugnop 3nr Kuuuk GyJICHH. ,

Euvum. A nykranu ! TYrpu uM3uKKa HucGaTaH cummeTpuk anMal-
tHpamn3. S,(A) = A’ 6yacun. A’'B () [ = N HyKTaHu TOMaMus.

p(4, N) +p (N, B) iuFuHAM 3HT KUYHK OyJamu, XaKHMKATaH, HXTH-
épuit /5N’ 5= N nykramu o/iafimk.

b(A N)+eN, B =p(4, N)+p(N, B)=p (4, By<p(4’, N') +
+p (W', B)* =p(A, N')+pN, B).
- L ygauw cumMerpus xy#uparu xoccadapra 3ra:
1°. | Tyrpu unsuK y3- ysnra CHMMETPHK, YYHKH 2- Ta'bpmprar Kypa
YHHHI Xap GHD HYKTACH y3- J3Mra CHMMETpHK.
2°. 1 TyFpu uM3MKKA NEPNEHIHMKYJSP Xap Kaujali TYFpH YM3MK V3-
y3Mra CHMMETPHKAMP.
Xakukarad, a L[ 6yncun (89- unsma). Hxruépuii M €a HykTauH
onamu3. §, na yHra Moc KeiaraH M’ Hykra yuyn MM’ xkecma [ ra

* Yubypuak HKKH TOMOHHHHHI AHFHHIMCH YHHHT YYHHYH TOMOHHZAH KarTa.
. 3

-91
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89- ynama 90- gyusma

mepneHnukyasp Ba M, nykra MM’ xecMawunr Vpracu. Byuaan
M €a. S v

a TYFPH uu3HK uXTHEpuit M wykracHumnr M’ obpasn a TYFpH uu-
3HKKA TerHIVIM OY/raHu yuyH @ TYFpU UM3HK V3- Y3ura yTamu.

3°. Cummerpusi yKura napasien TYEpu UM3HKHUHT ofpasu my VKka
napaJliel TYFpH UH3HK Gysamk, s m | [=>m’ = S, (m) 1| 1. Xage-
Katan, m TYFpH umsnkia A== B nykranapuu odamus. A', B’ Gy HykTa-
JapHHHT S, Karu ofpasiapu Gyuicun (90- uusma).

Y xoina AA’ xamua BB’ xecmanap [ TYFPH UH3HKKA TIEPNEHAHKY-
JIsip Ba; AAy= AA’, BB, = B,B’. llly Gunan Gupra m | L. Byanzpnan
m |l -

Tyrpy unsuxka HucGatan cuMMeTpust CHMMETpHA YKH €Ku 6up. XKydr
MOC HYKTanu Oepuil Gujian 6up KMAMAT/IH aHHKJaHAZH. Xakukaran, Te-
KHCIMKAeTH GHPOp '/ TYFPH UHSHK CHMMeTpHS VKM Y4yH kaGyJy kuiuHca,
1- Tabpudra kypa Tekuc/mkumMr Xap 6wp M Hykracura [ '¥KKa Huc6a-
TaH CHMMETPHK Oysran siroma M’ HyKTa TONMAamy. Arap Tyrpu umsmk-

--0
X

-
.

i

@ ot o e e b e hn e
g

[ R )

X

o..-...-..‘..........‘....i.._..._-....._._.__
X "

" 91- gnama \ " . 92-gu3ma
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Ka HucOatan CHMMETPHK aiMamTupuul 6#p Kydr A, A’ Moc mykramap
6unan Gepwiran Gysnca, AA’ kecmanuur ypracu A, nan AA’ kecmara
nepneHaMKyAsp KWwMG yTkasuaran [ TYFpH uM3uMK CuMMeTpus YKu Gy-
Jagd (91-unsmMa). : \

Arap ykau cuMmerpusi §3u- yaura akcranajuras ukku A— A, B—
— B nyKTanap Guian Oepwiran Gysica, y xonta AB TYFpH YH3HK CHM-
metpust YKu Oysagn (92- uusma). ) .

3. bypuw. OpueHrauusm Texnc.nﬁxaa/\o HyKTa Ba (OpHenTaLus-

au) ABC 6ypanH;1 Genrunab kysimk: (ABC) = a.

Tavpud . Teknciukuara xap 6up M HyKrara yHHHT

1) p(0, M)=p (0, M), R

2) (MOM') = a Ba MOM’ Gypuak ABC Cypuak Ouian Gup X
OpHEHTAUHMANM OYJHII ApTJADHHH KAHOATJIAHTHDAJHTaH M’ HyKTacHHM
MOC KeJITHpYPuH aJMAITHPHII Tekucaukpa O Hyxma ampoguda Gepun-
ean o Gypuaxka Gypuws pefimnagd. O mykra Oypuur mapkasu, o 6y-
puwy; 6ypuazu JEeARTANH. _ .

Texnc.nm{na O Hykra arpoduaa o Gypuakka Gypumr RY Ounan Gel-
runasafg. 93- uuaMajara A’B’'C’ yubypuak Gepuaran A ABC Ha TeKuC-

" ymxpa O mykra arpopuia o = 90° Oypuakka Oypuuilard, AbHU R .

Jlard  oOpasujup. ‘ : ’ o

Rz pa R texmcnvkia O HYKTa atpoua MOC paBHUITA Oy, Oy
6ypuaknapra Gypuwyiap 6yym6, Gynga = . :

93- unzma ‘ 94- yHama

P S 2m, arap a, >0,
a; +2n, arap o, <0

{

6,3")1an (94- !msma)._‘_:y xonga RE Gypui xap xaunait M mykramu M’
HyKrara yrkasca, R%: Gypuur xam M Hykramu my M’ myKrara yrtKasa-
m, Gynfan R% = R%. '

P

93
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emak, 0 -HyKTa arpocpuna
R% Oypumnunar o, Oypuarumu
-, Xap BaKT LIyHJal TaHJAM MyM-
KuHKH, |a, | < n 6ysagu. Uyn-.
Raii  KwmO, - Gypuu  Gypuarw -

0 < a <z opamkia onmMBazy.
o = 0° Gypuakka Gypum R
TEKHCJIMKHUHT Gapya HyKTaslapy-
X © . HH Y3 YpHHIa xojapupand. [le-
. MaK, Tekucaukaa Ry Gypum

aiiHaH aJMalOTHDHIL SKaH.

Tekucauxiaa Oypuingad u6o-

! . par aJMAaIUTHPHII XapaKaTIup.
- ' . Ilapxargm«;ar, KOOpAHHATa/ap
95- unama Gown yMyMuit O HyKkTa Gy/ran
- 6up xua OPHEHTAUMAN  HKKHTA

(0, i, D, ©, 7, . 7) lleKapT penepmm O/1aMH3. ’(t 7) = a 6can (95-
YH3Ma). \
Tekucmukna O Hykra arpodupa o Gypuakka§Gypumn R% B  penepun

B’ penepra yTKasa,uu (qymm penepﬂap 6up , Xua opneu'mpnaﬂran Ba

(i, Iy =a).

"M TeKHC/MKHHHT uXTHEpHIl HykTacH, M’ 6y HyKTaHH R"‘ Gypuiaa- -
vl 06pa3u 6yJIcHH. Bypmn TabpHdHra Kypa

. (MOM) (M] 0M)|—a+ﬁ
¥ xoqna

A MOM = AMOM'=>0M1—OM Ba MM = MM’
Hemak, M wuyKranuar 8- penepra HUCGAaTAH KOOpAHHATAADH = GHsiaH
yHUHT obpasy M’ HuHr &8’ penepra HucGaTaH KOOpAMHATaMapH OHDP X,
37-§ nmarn 2- Teopemara Kypa R} Gypuur GupwHuM Typ XapaKaTaup. By-

pruiia GYpHIIl MADKA3HTHHA HHBADHAHT HYKTa GYJamu.
BypHIIEMAT aHaIWTHK mpo;_lacn GuJian 'raHnmaMpxa Texucimkaa RE

Gypuru HATHXACHAA YHAArH O, l, 1) penep. (O, i, ])‘penepra ymu6 (6y

epra (L i ) = a), 8 pemepra mucGaraH x, Y .KOOpAHHATANIApra sra GyJ-.
rai % M mykramunr M’ obpasu 8" pemepra HucOaTaw' Wy ¥, § Koop-
JMHATANApra Srajiury Kypmrraﬂ 3. M’ nykranuar B penepra HucGa-
TaH KoopiuHatajap x’, y’ Gyncun. Bypuur mapkasu O WHBapHaHT, SbHH
O =0 pa B, # penepnap Gup Xu/1 OpPHEHTALMSIH 6ym‘a}m yqyu 34- §
p,am xapaxar topmyianapy

i {x —xcosa—~eysnnoc+ci, )
: , y = xsina 4 eycosa +¢,

ymby ’ '

94

www.ziyouz.com kutubxonasi



{x’ = xcosa—ysina,
, Yy = xsina +ycosa

KypunuwHK oajd. (5) dopmysanap Tekucsmkigarn R% OypuinHn ndona-
Jiafnms. :

‘Texkuc/mkaa Gypuul 6ypHil Mapkasy Ba GypHul OYpuaruHHHT OepuJiH-
M OM/iaH, IIYHHHIJEK, Oypril Mapkasd Ba Gup KyQT MoOC HYKrajap-
HUHT GepUJIHILK OHJIAH STOHA PaBHILAA AHHKJIAHALM.

Arap Gypuw Mapkasu Ba Gypuin Gypuard Gepu/ica, - Gypuuira Gepui-
ran TAbPH aCOCHA TEKHCJHKHHHT Xap \Gup M HYKTACHHMHT GHDIHHA
M’ obpasn tonudagu. Arap Gypum Gypuin Mapxasu O Ba Gup Xydr
Moc A, A’ Hygranap 6unan Gepwica, y xonna £ AOA’ HuHT MuKJIOpH

(AOA’) un Gypum Gypuarn e Kalya kuimG, wy Gypumi Oypyard Ba
" Oypuil Mapkasu Oyinua tekucaukiars M uykramuar M’ obpasu TomH-
Jany.

Mucos. KeanparHuar Ba TeHr TOMOHJM Y4YOypuyaKHHHT = §3-y3ura
yTKasanuran Gapua GypHul MapKas/iapu Ba Gypuil GypuaK/IADUHH TOINMHI.
‘ Eunm. Ksagpar auaroHaniapuHuHr Kecuiiran Hykracdu O nHu 6y-
‘ pHUI MapKasu Ba cOaT MWK Oyfinua €Kn yHra kapama- Kapiuu ,iyHaauul-
za 90° Ba 180° Gypuakuu Gypuur Gypuard He6 KaGys KWJICAK, KBajpar
 Y3-yaura anmamuHazu. emak, KBaipatHM {3- ysura yTKasyeud 4 Ta

6ypuill  MaBxKy JUUP: '
: i a = 90°, 180°, —90°, —180°. :

Tenr ToMoHMM yubypuak OaNaHI/HKJIAPHHHHT KecuurraH O HyKTacd-
-HM Oypuui MapKasu, coar Mwid HyHaJHMum Oyfiwua Ba YHra Kapama-
KapiM ityHamaa 120° Gypuakuu Gypuin 6ypuarn 1e6 xabys KHICAK,
TEHT TOMOHJ/M yuOypuak V3- y3ura ytapu. [lemak, TeHr TOMOHJYM Yu-
Gypuakdy ¥3- y3ura yTKasaauran 2 Ta Gypumn MaBkKyA: Oupw O HyKia
arpopmga @ = 120° Gypuakka, MKKHHUMCH Iy HyKTa arpopuja o =
= — 120° 6ypuakka GypHIIAHD. , .

Tavpud. Tekucymkna O Hykracw arpobmupa o = 180° ra Gypum
O mapkasau cummempusn fe6 atanagd. O HyKTa CuMMempus mapkasu
Aeinnagu. O mapkasmi cummetpusi Z,, &xu RIS Gusan Gesnrnnanany.

V* M nykrara O mapkasra HucGaTaH cAMMeTpUK M’ HyKraHH sicail
yuyH OM tyrpu uusuKHu VTKasub, Oy Tyrpu uu3wkka O HyKTajaH HK-
KuHuH ToMOHJAa OM’ = OM KecMa KyiuaaiH.

HUxmuépuit @ odwurypauuar O
MapKasJ/li MapKasHii CUMMeTpHsjar#
o0pasuHK TOMHII YYYH YHHUHT Xap
6up HyKTacH IOKOpPHIArd KOHAA
6yfinua aamanrrupuiaid.  96- uus-
Maja Tekucimkjgark O Mapkasiu
MapKasuit cummerpust R'8° na Ge-

" puaran ABC yu6ypuakuuar A’B’C’
yuOypuakka = YTHUIUH TACBHpJAHTaH
(96- unama).

Mapkasuii cummerpust  180° ra

96- qu3mMa

95
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A

Y

s I

Gypui . 6y.1rany ﬁyqyu Y Xam Gupuuun Typ Xapakar Ba (5, Oypau op-
~ MyJanapura xjpa A€KapT penepuna ; IR
i ‘ X = —x ' '
p ’ 6
Gopmynanap Gunan aHHK1aHa gy,
‘ Aa x, y nap M HyKTaHuHr, x', Y’ 3ca 6y HYKTaHUHT RI8° na
TH M’ o6pasuumur 6utTa penepra HucGaray KoOpauHaranapugup, Map-*
Kasuit CHMMerpus TABDHDH Ba cuMMerpuk HyKTaJIapHH sicaiy KOMnacupay,
Y, CHMMerpus MapKasuHuHT &Ky Gup Kydr moc HYKTaNMapHunr Gepusip-
IWH GHTaH siroua PaBHIIIA anukAanany, neray XyJi0Ca. YHKApaMys.

Arap mapkaau CHMMETDRSI GHp Kythr Moc 4, A’ BYKTanap 6unan
Gepuaran 6ynca, AA’ KeCManuur ypracuuy CHMMETPHS Mapkasy CHaTy-
Ja Ka6y.7; KHNaMus, :

HPnaHyBugy CHMMeTpHus. S, TEKHCTHK ATy iy, CHM-

MeTpHs, T—p» 3ca p;‘&(—)), ; ) BEKTOp Kalap napasure, Kyuupuim . 6V.1-
CHH, ‘

Mempusncu nelunany- :
-~ Tekucimk V' M nyxracumuur f= T—p» S, CPpnanyByy CHMMeTpHsifa-

I o6pa3y KyHunaruya Tomunamu: asBan M HYKTaHYHT 'S, Aard  ofpasy
1 HH TONaMus, cynrpa M, HYKTaHHHT T—'; Aaru obpasu M’ up Topa-
MH3. M’ vanamram mykra, somm M) =M 6ynam. c

97- wusmanaru A’B’C’ yu6ypyax ABC YUOypuakuunr f — T—;S,
CHpNaHyBYH CHMMeTpHsizary pﬁpasn_z;mp._* N . .
N Tekucimkna | TYFDH UH3NK Ba P # 0 BexrophH 6eJ1mJIaﬁMH3, -OyHaa

P Il 1 6yacun. Hexapr penepusn O¢! pa | I mapTaapia  onamus
98- yuama). Tekucuganyr uxtnépnit M Hygracy x, Y Koopauhatanapra

97- gn3ma o 98- qu3ma
96 '
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. 3ra 6yacan. M HYKTa M HyKraHumr S, naru oGpasu, M’ aca:/rfl HyK-
" . TaHMHr T;» Aaru obpasy GyJcuH, sbuy S, (M) =m, T;» M) = m.

M, M HyKTanap 8 penepaa yw6y KoopavHaTanapra sra 6y1cnn:
M (;, ?f) M (x', y'), ; Il I =0Ox 6yarann yuyH ; = x,,?=> (0,—;,_;'
i 7 0). TS"FpI/I YH3WKKa HHcGaTay CHMMETDHK ~ aMaiuThpum pa
5 Tlapalten kjunpum dopmynatapura kypa S, T—p» aNMAIITHpHILAD yi6y
' © Gopmyitasnap 6unaﬂln¢011a.naﬂa,m:

,N
B
©
—
&

? ) Sl: {)i: X, (a)’ T—>I {x: =£+ X (6)
L =—Y ’ P y = .1/»
6yapaan :
L [ =%+ Xo _ 7
! {y’ =—y. 0

(7) dbopmynanap CHDFAHYBYH CHMMETpPHAHHHT dHAJMTHK  Hdoaacy 616,
y/ap Gurta penepia M’ = f (M) mykranusr Koopaunaranapuny M HyK-
TaHUHT KOODIHHATANIADH OpKa/HM Hponanagmy. Cupnanysup CHMMeTpHst
TYFDH YUBHKKA HucGaTay CHMMETDHK aJIMAINTHPHII GHiafy Napajiien gy-

. Xoccanapn Gyaanu. i
- By xoccanappan aApHMIIAPHEH KeJITHpaMu3. o
1. Cupnanysuy CHMMeTpHsina TYFPH YH3HKHUHT 00pasu  yuumr Vau-

Anp: ' ‘
| | =1 |

2. 1 ra napannen 6yaran m TYFPH YM3HKHHHT o0pasu xam ! ra pa
pasien, spHu m || I=fm y 1. ‘ '

[ ra NEepNenfuKkyasp 6yaran m TYEDH YH3HKHHHT obpasu  xam [
fa nepnengukyasp, sAwnuy mll=fm)ly

S, Ba,T;» Xapakat Gy.arany YYYH YJIapHUHT KynafiTmacy [ Xam xa-
pakataup. Hly Gunan Gupra CHPTIAHYBUH  CHMMeTpHSIHHpT (7) amamurux
5 mpouacmau KYDHHATHKY (g —= — 1), y urgHHun TYP Xapakaraup.

52,‘36- §. Xapakaraap TacHubH (x.naccndmxauuﬂcu)

By naparpagpaa Xap KaHpa# xapakar IOKOpHIa Kypuiran Gern Typ-
HHHT GHDHIaH HGOpaT SKAHHH KypcaTamus,

1- Teopema. Xap xanday bupuray myp xapakam é napansen

A my TekncauKnaru OHpop HykTa, F Xapakat A Hykranu B HYKTara,
HyKTanu 3ca C HyxTara yTRascun. ¥V xosnma AB KecMa BC kecméra
YTamu Ba (A4, B) =p (B, C). Bynza kyimparu Y4 Xon Oymiuy mMym-

KHH: :
1) AB, BC kecvanap Gup xun hiynamamn (99- wnsma), Tekucaukna

7—2818 . o7
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AN

fR— ——

ZE BEKTOp Kajap TapaJulesl KydupHil Tﬁ; HH 6a)KapaMH3.- AB = BC
-6yJIraHH yuyH T xam A uykrann B ra, B nykranu sca C uyxrara
y1Kasaqu. Illy Guian Gupra Tﬁv OMpHHYH TYp XapaKaTAup. Bynnan
F = TA"E‘ Miynnait ka6, AB, BC KecMamap 6up Xxul  HAyHaaMuIH
Oysiranuna F xapakar mapa/ieNl KyuHpHil SKaH.

Ao o oo HE g 8
8 —°
99- 4H3MAa . 100- unama

2) AB, BC xrecmanap xapama- kapuiy #ysamaui  (100- unsma). By -
xomma (A4, By=0p(B, C)=>C=A. O uykra AB kecmauunr ypracu
GVyiCcHH. '

Texucnmukza O Hykrara nucOaTaH CHMMeTpusiHu Oaxapcak, A HyKTa-
B uykrara, B nykra aca C = A Hykrara yTagu. O mapKas CHMMe-
Tpift GUPMHUH Typ xapakaT. DBynman kypunanuku, F xapakaT Ba y O
- MapKas/li CHUMMETpHsI IKaH. o
3) AB, BC xecvanap Gurra
B TyFpH_uu3ukla &iMaiinu (101- gms-
‘ Ma). AB, BC KecMa/JapHHEC Ypra
-MepHeH UK YJ/ISIpJIapHHA Y TKAa3aMH3.
YJapHUHT KeCHIUraH = Hykrtach O
6yscay. ¥Y xonma AQ = BO =CO0.
By wmynoca6atr Ba AB = BC Ttenr-
Jukgad = AAOB = ACOB =

= (40B) = (BOC). Texucmkza O
HyKra atpoduad o = (A?)B) 6yp-
uakka Gypamus. By R} na R7(A)=
=B, R%(B) = C. llly 6unan Gupra
RG OupuHUM TYp XapaKaT XaM.
Bynnan — F = RY. [lemak, 6y

101- yuama

xonta F Gypuugup. A . :

2-reopema. Xap xandail uxkunuy myp xapakam éKu mgrpu 4u-
SUKKA HUCOAMAN CUMMEMPUK AAMAUIMUPULL, 6KU CUPNANYE  CUMMe-
mpusa 6yaradu.

Hc6oT. F TeKucanRpa 6upop MKKMHuM Typ XapakaT GyJmub, y Te-
KHCIMKHMHF Xap Kdujait A uykracumu B mykrara, B HYKTacHHu 3ca C
HYKTara yrkascud. byria yimparn yu xon OY/IHIH MYMKHH:

1) AB, BC kecvanap 6up xun iynanuuun (102- unama). Ymby an-
MALUTHPHIIEA GakapaflMK; aBBalo Tekueaukia AB = [ 1yrpu YH3HKKA
HHCOATAH CHMMETPHK a/IMAIITHPHIIHM GaMapaMu3, GyHpa S (A) = 4,

98
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3

S,By=B, S,(C)=C. Cyurpa A° S o

AB BexTOop Kajap napa/iiel Kyuu- .

pamu3. by aamamrrupuin A nyx- 102- gn3Ma

Tanu B ra, B nykramu C ra yr- ~

Kasajqu: Dy MKKY a/IMAIUTHPHINHHHT KYnaiT™Macu TZE S, cupnanysuH civ-

MeTpust Gysial, Y WKKUHYH TYD Xapakataup. Jlemak, Gy xomia F cup-

.TaHyBYH CHMMeTpHaiaH ubopar.

2) AB, BC xecvanap  kapama- Kapiu Aynamumum (103- 4Hu3Ma)
(A, B)y=p(B, C) 6yrramu yuyn C nyxrta ‘A nykra ycrura TyIany.
B kecmanuHT ypTa nmepneHiukysspn ! mu yTkasamus. Tekucaukaa ! TYE-
DH UM3HAKA HHCOATAH CHMMETDHK a/IMAUITHPHIIHH Gaxapcak, A nygra B
.ra, B nykra C (= A) HyKrara yramm. Iy 6unan 6Hpra S, — UKKUHUH
TYp Xapakar. [lemak, 6y xomma F =S, anmaurrupum ! YKAH  CHMMeT-
pusHp. '

g |
{ a
i I
[ |
5. !
; -
| |
|
,' |
| |
X iyl
B4 A ?
103- unsma o 104- uH3Ma

3) AB, BC xecmanap Gup Tyrpu umsukia éraiinu (104- 4u3ma). Dy
KeCMaJlapuHHr Yprasiapu opka/m [ TYFpH YHSHKHH y1kasamus. D uykra °
AC xecvanuar ypracu Oyicun. AB = BC= BD kecma AC Kecwara
TiepreHIuKy.JIsp. .

- Tekucmkaa ! Tyrpu umMsHMKKa HHCOATaH CHMMeETpHK aJIMALITHPUIITHY
Gaxapcak, y A HykTamm A’ HyKrara yTkasanu. B mykTamu sca D HYK-
Tara YTkasaja, YYHKH ! TYFpH uMauk. A ABD wunr AB Tomomu ypracu-

Zad yTanu Ba AD ToMomura mapaiset. A’B(= AD) Bextop Kajap na- -
pamien kyuupmin A’ Hykrawn B mykrtara, D mykramn C HykTara yr-
Kasaau. By MKKM aaMawrTypuisM kynaiiThpeak, CHPIIAHYBYA CHMMETpHSI
Xocua 6ysu6, y«A nykranu B ra, B nykrtamu aca C HYKTara VTKasa-
ma. [lemak, 6y Xonma £ cHpPNaHYBYUH CUMMeETPHSAMD.

Ilynnai Kum6, TEKHCIMKAZ XapaKaTJApHHHT ymly TacHUPH XOCH/
‘KHJIHALH: :

\ ‘ < 99
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) , ‘ Texncmukpa xapaxar ,
| . l
i +
l 1- Typ xapagar I : l 2- Typ Xapakar
P o i }
e | [ srom | [ i, | [
|| _ l |
4 v
MapKasui afinan
CHMMETpHS AMAITHPHII

37-§. Xapakarau yKum CHMMETDHSIAD KynafTmMacHra &fimum

1-Teop eMa. Aeap ukkuma gKau cummempusnunz L 8a ly ‘y“;;/ga-
pu O Hykmada kecuwub ¢ 6ypuax xocur Kuaca, YAGpHUHE  Kgnagim-

macu O wykma ampoguda 2@ Gypuakka 6ypuus 6yradu ea, aKcunya,

mexucausnu O nyxma ampoguda ¢ Gypuaxka bypuw grrapu O HYK-
mada Kecuwub, yaapo g Oypuax xocun Kuryewu ukrkuma JKau cum-

Mempua Kynadmmacuea axcparadu. :
Hc6or1. O HYKTaja yaapo

® GYpyaK XoCHA KUH6 Kecy-
wysun [y, Iy 1yrpu YH3HKJIap
TEKHCIUTHAA MXTHEpHT M HYyK-
Ta onaMH3. M’ HykTa TeKuc-
JUKHHHT I, YK/m CHMMeTpus-
Aa M wuykrauupr obpasu, M”
HYKT2 3ca I, ki cummer-
paata M’ HyKTauumr o6pasu
6y.acun (105- urisma), /
By nkku jxau CHMMeTpHSIHK
KeTMa- KeT Gaxapcak, M nykra
M” nykrara Yrama. Yim cay-
METPUS Xapakar GyJiraHn yuyg
7 ‘ KYAWIaTHIapHE €33 osawma:
105- unama * - P (0, My=p (0, M), p (O, M)=

A fpio, m") =>£(0/,\ M) =

(0, M"). UWlynnaraex, 1 =2 pq 3=4, nexun 14+3=¢=

+ 4 = ¢. Wynpait kums, M HyKTann M” Hykrara YTka3ysun
1, S,‘ aJIMAWTHPHII YYYH KYHMAATH HKKH WapT GaKapuianu:
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(0, M)=p(0, M"), (MOM") = 2¢. )

Jemak, S 1p S, anMamTHpHIn Teknc/mkAa O HyKTa arpopuna 2¢ Gyp-
Yakka Oypuiusiad HGopaT. : i

Axcunua R rekucimkza O Hykra atpoduia o 6ypuakka Gypu

6yacun. O nyxra opkaau {ynnaﬁ MKKH [y, ly TYFpH YH3MKHH {Tkasa-

ypuak (l:,\ l) = —‘22 6yacun. TeKuciuKHu aB-

CHMMETDHK a/IMALUTHDHUITa ' AyY KeJTHpamH3. TeopeMaHHHT GupHHuH Kuc-

MHM3KH, yJap opacuja
Ban [, TYrpn uM3uKKa | HWcOatam, cymrpa I, TYrpu YHSPKKAa HHcOaTaH
Mura kypa Oy VK/H CHMMETPHSJIADHHHT KYNaiTMacH S,’-S,' ajJMauTH-

pumn Tekucaukga O HykTa aTpodmaa 2'(%)_: ¢ Gypyakka 6ypmu 6y-

nagd, 6yHnaan = RY = S L SL _
2-treopema. Aeap uxKkuma fxau cummempusHune gKrapu 1, I,
- napansea Ggaca, y xoada yaaprune kjnalimmacu ysynaueu 2p(l, 1)
- byazan ea Oy yxrapea nepnenduxyaap ;;;& (T éexmop Kadap napairen
Kjuupuuidup éa axcunua MeKUCAUKAY | p=38er’cmop Kadap napaasen Kij-

“upuwi, Jxrapu napasser ea yjxiapu. opacudazu macogpa —’;—— bgrecan

UKKUMQ JKau cummempus Kynadmmacuea axcpoiadu.
HUcborT. I || {, 1yrpu UHBHKJIAD TEKHCJHIHAa HXTHépI:Iﬁ M HyKTa
- onami3. TeKuc/mKkpa aBBas I; TYFPH uM3HKKA HHCOaTaH, cyurpa I, Tyr-
PH, UM3HKKA HHCGaTaH CHMMETPHK a/IMAIUTHPHIUHH Gamapailsuk. -

S, (My=M, S (M)=M"

" 6yacan (106- uusmMa). S,, S, HH KeTMa-Ker Gamapamus. Hamiwxasmit
S, S, anmamrrapuimn M uyxrant M” mykrara jTkasapu. '
~ Vam cummerpust rabpugura k¥pa p (0;, M)=p (0, M’), p(0y M'1=

- =00, M"). By epia O, nyta MM’ xecuawstir, O, nyxra sca

M’M” kecManunr ypracs: |

.

. N e
¢ M 1 '
. |
! |
| i
42 i I
| 9 . 5 4
| - N, i
Iy A ’
+ M
2 ! '
To'.
Sm
106- gn3ma 107- quama
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r o (M, M) = p(M, 0,)+p(0,, 0 +p(Op M) —p(0, M)+
-F 400y 09 +p M0y = 30(0,) 0. ®

M nuykra I, I, Tyrpu uMsuxnap Guiad verapanawrap hosocara Te-
ruin Gyirasna Xam (8) TeHrMMKHHHT GaKapU/HMIIMTa MIJOHY  XOCHJI
KWIHIL MYyMKeH. (8) aH KypuuMO TypuOIMKH, TEKHCAHKIAA S, S, an-
mawruprin yau 2p (0, O,) Y3YHIHKJATH BeKTOP Kajap Napajsien KyuH-
pHuidaH Hoopar. : , . ‘

—
. Agcunua, T; TEKHCJIMK[@ P BEKTOP Kajap mapajien Kyuupuui Gy
! : —_—— l -

cun. Tekucnuxkaa wyngaii N,, N, HyKtaiapuu onamuskd, N N, = 2P

6§1CHH. N, N, nygranap opkamn NN, TYFpu uusukka NeprneHpuKyasp
by, I, Tyrpu umsukgapun yTkasamu3 (107-uusMa). Y xonma I, || [, ea

Co(ly, 1) =;;— |p| 6Ynanu, S, S,, HH GaxKapcak, TeOpeMaHMHI' GHPHHUM

. >

KHCMHTa Kypa §; S, aIMawTvpuil TEKHC/IWKAA p BEKTOp AyHaIHIAiA
- —

2 (-21— Ip]) = |p| Macoda xamap napamien Kyumpum Gyaaaw. [lemax,

T32=35,5, 4 | |

38-§. Texucamkaa xapakaTjap rpynnacu Ba yHMHr
- KHMCM rpynnajapu .

D opxayu texucaukia Gapya Xapakatjap TYNJaMHHH GeJIPHIAMHK
F,, Fy my D tynnamaan o/MuMHraH Xap KaHA@id WKKH XapaKar 6yJcun,
F, XapakaT TekucqHKEars xap kaumai M, N uykranapsn M’, N’ myk-
- TaJlapra yTkascud, F, xapakar sca M’, N’nykrasapuu M”, N” nyk-
Talapra yTKascuH. Y XosiZla Xapakar Tabphdura Kypa o
PM, N)=p (M, N), p(M', N')=p(M", N"). 9
o Fy, Fy anmaumupumaapau KynaiTnpcak (sbHu K&Tma-Ker Gaxkapcak),
Tekucakaa FoF, anmawrapuuw - xocw1 6ynamn. By anMaiutupumaa
Fi(M)=M", F,(N)=N" Ba (9) ra_kypa p(M, N)=p(M", N")=
= F,F anvaurrnpum Xapakatimp. F, Xapakatra TecKapu -1’*‘1—1 alMaLTy-
pumt M’, N’ myktanapau M, N uykranapra yTkasamu sa p(M, N)=
=pM’, N)=p(M', N)=p(M, N) ra kypa Fl_l xapakar GyJanu.
lynnait Kimm6 ‘ ' '
1) Fy, F€D= F,F. €D,
2) FL€D=F'eD.

‘ Dynaan Kypunajinkd, TeKMC/MKZarM Gapua XapakaT/ap TYIUIamu Ipyn-
na ‘TaKWI 3TagW, Oy TIpynnaHunr KUCM Ipynnajapuw GWIaH TaHu-
wamu3. D, opxa/u TeKHC/MKiard Gapua GHDWHUH Typ XapakaTiap TVi-
Jamuun Genrwiaimus. D) Tyniam D TYnJaMHHHT KMCM TYIJaMH GyJia-
m. ¢ Fy, Fy € D) anMalITHPHIIAPHU OJIaAMHU3. ’

F, Tekuciukparn 6upop 8 fekapr penepunu y OwJiaH Gup Xu
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opnemauumm B’ pexapr Jpenepura yTrasaln (6upunun Typ xapakar
Tavpudura Kypa). Fy 3ca 8 ‘v y Gunan Gup XUl opueHTaUUsM o5
penepra’ yTkasaju. F Ba F, HuHr KkynaiiTmacH Xapakat Gyuu6, .y o8
penepun 8” penepra yrrasamy Ra o8, B” penepnap Gup Xua OpUeHTa-
misyMaup.  bynnan = FyF, —6uppmqn TYP  XapaKar, F,: 88— B =

F‘l :e8’ — B Ba B’, B penepnap Gup xu1 OpHeHTAIsA/H, OYHJaH
Fl—l HHHT OHpHHYH TYp XapaKaTJHIH CHAHH GyJamu. I]Iyﬂzxan Kb

1) Fy, F,€Dy=F,F,€D,, ‘

2) F, ED1=>F_'ED

Ilemax D, rpynna TalKKA 3Tagu. Kucm rpynna Tabpupura Kypa (32-§
D, rpynna D rpynnaHuHr KHCM TpPYNNachHIup.

Sumu D, Tekncamxparu Gapua HKKHHYH TYp = XapaKarjiap TYJaMH
6ysicun.

Ukkuta F,, F,€D, aJMalITHPHIIHA ONaMH3. of TEKHCIMKAaru Gupop
. JleKapT penepy, F £—>£’ Ba o8, o8’ pemepiap KapaMma- Kapily OpHEH--
Tauusm Gyacus. F,:eB’ — 8" Ba B’, &B” pemeprap Kapama- Kapun
OpHeHTallMAra 3ra; F v Fy anMawrrspuiunapun Kynafitupeak, FoF, ani-
Maurrupuin xocuwst 6yiu6, FoF,:8— B8” Ba 8, B” peneprap Gup xui
OpUEHTALUAH 6lea)1H‘ lynnnr - _yuyH F,F,— GHpHHlm Typ Xapakar.
Xyatac, D, TynaaM rpynna Tamwkua 3TMaHIu.

D, (M 0) OpKa/u TEKHCIMKHH M, HyKTa atpoduia Gapua Gypuiniap
Tj’anIaMHHu Genrunaivus. Xap Oup Gypuiu 6mpm1tm Typ Xapakar GyJra-
i yuyn D, (M,) tyniam D, yuyH gucMm Tymiaamaup. ¥ fy, f,€D;(My) -
6ypuumapﬂn onamu3. f, anmaurrapum M, HyKTa atpoduga o 6ypqam(a,
f, 3ca P Oypuakka Oypuw Gysicun, sibeu fy = R§, fy= RM Texuc-

JIHKBHHI‘ uxTHépyli. M HyKTacHHH RM Gyputu M’ wuygTara yTKasan
RM 6ypuut sca M’ wykrann M” HyxTara yTkadcuH. Y Xoa1a RM Ra
anvatrmapim M nykranu M” nykrtara yTkasaau Ba y M, HyKra ano—
¢una B+ a Gypuakka Gypum 6yaagu. v RS, Gypuwra Teckapu [~ b an-
MallITHpHLI M, nykrta arpodusa — o 6ypanKa 6ypums  6ynagu. Illyn-
Jait KuiHo,

1) Ry, Rb €D, (My)= RS Ry €D, (My);

2) R% €D, (Mg f~' = Ry* €Dy (My).

Hemak, D,(M,) Tyniam rpymna taukut stapd, y D, rpymma yuym
KHCM [PpyInagup.

T TtexucmMkpary 6aan napajiies]l  KY4YMpHILIAp TyHJIaMPI 6y.icun.
Xap Gup napaJien KYUHpHLL 6HpHH‘lP1 TYp Xapakar 6yJraHd yuyH (39-§)
T 1tynaam D, TynJaMHMHT KMCM TYIJaMHAHD. f;, fz aap T TynnaMHHAT

Xap KaHZafl HKKH a/JMAIUTupHILH Ba f,1 TeKHCJIMKJA p BEKTOp Kajap na-

pasiesl Kyuupmil, fy 3ca TeKMCAMKIAA ¢ BEeKTOp Kajap napaies Kyud-
pull, AbHA f, = T—p», fa= T—; 6yncun. Mxruépuit M HykTanu oslamus:
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T M M MM’ =,

v (10)
To:M'> M M'M" =7, '

Y xoama T;» T; :M—M" Ba (10) ra kypa MM" = MM’ + MM =

- -

— -
=p+q9= T; T;»‘ a/MAIITHPHIL TEKUCIHKNA p -+ q BEKTOp Kajap mHa-
pa/ien Kyuupuiaup.  f, ra Teckapu anMawTHpHI [ "M > M ma

MM =p=sM'M= —-;;.—» f—ll a/AMAIITHPHII TEKHCAUKAA —- ; BEKTOp

Kajlap mapauienl KYumpHul SKaw. ‘
lynnait kumi6, 1) fr, ,€T = f,, fLET: 2) f, € T[T €T Iewak,

T rpynna 6ym6, y D, TPYMNAHUHT KHCM IPyNIacHAHp. .
Ulyspait xum6, 6us Xapakar/iap TpynnacH Ba YHHHT KHCM fpynna-

/JlapH’HHHI‘ YWOGY CXeMACHHH XOCHI KHIAMH3:

Texucmknarn xapaxaraap rpynnaca D

|
i

I ryp xapaxa_map rpynnaca [y

- B
o i : 4
M, nyxra atpopuga.6ypumnap Hapannen kyuuprmnap
rpynnacy Dy (M,) rpynnac T

G 6upop anMauiTHpHuINap rpynnacy, @ TexucaMKzaru Gupop durypa
6yacun. @ ¢urypamn G rpynnanHur Gapua a/MalITHpHULIApHAA Y3rap-
Mail Kosajiuran xoccanapusn G TPYNNAHHHT uMeapuanm xoccanrapy €Ky
uneapuanmaapu petmianu. Gy tynnam G rpynnamMer  Kuem rpyrnacy
6yaca, G rpynnasuar Gapua unBapHaHT/apu G, HHHT XaMm HHBapHaHT/Ia-
PH 6y1amu. Jlekun G, KMCM TpyINAHHHT y3ura xoc wmyHAall wHBapHaHT-
JapH Gyniajuky, yJap supk G rpynnaHuar HHBApHAHTJIApH  GYy/Maiijy.
IOxopuna Gaén sruiran xapakaraap Tpynnacd Ba YHMHT KHCM Ipymna-
JIADUHMHT HHBADUAHT/IADH GHAAH TaHHIUAMHS.

Xapakaraiap rpynnack D wumr acocuii HHBAaPHAHTH MKKM HyKTa opa-
cujard Macodagup. : S

QurypaHuHr KecMa, Hyp, TYFPH YHIK, Cypyak GYysmiuH, TYFpH uH-
SHKJATH y4 HYKTAaHHHT ONAHA WHCOATH, TYFPH UMSHKJAPHHHI" napaJne-
JMrH, Oypuak Ba 103 KaTTa/MKJApH XapaKATHHHT HHBAPHAHTAAPUAHD.

D rpynnaumsr Gapua HHBADHAHTJIADH YHMHT D; KMCM IDYNNaCHHHHT
(Gupasul Typ xapakatiap TPYyNNaCHHUHF) XaM HHBADHAHTIaDH GYJiajy.
Bynsan tammaps, D, rpynnaza OypuakHHHI ODHEHTAUWSICH CaKJaHafH.
Hewmak, D, rpynnanusr ysura xoc HHBapHaHTH OypuyaK OpHeHTalHsCHIHUD.
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D,(M,) Ba T rpynnanap D, rpynnasnur Kucm rpynnanapd Gyirauy
yuyH D, rpynnanunr Gapua wHapuadtiapu D;(M,) TpyNNaHUHT, IMIy-
HHHTJeK, T TPYNNa#MHr XaM HHBApHAHTJIApH GyJajH. o

D, (M) rpynnanmpr ysura xoc uuBapwantd (M, HyKTa ¥3- y3ura
yrranu yuyn) M mygranuer M, Mapkasraua GyJran Macodac p(My, M)
Zup. T IPYNNAaHHHT y3ura XoC HMHBAPHAHTH WYHAJMIIAMD (YYHKH Xap
KAHlali napajjiell Kyuupulll HYDHH Y3 OWiaH 6uD XM AYHAMMIAM Hyp-
ra yTkasanmy). ’

39-§. TeometpHk (UrypanapHuAr CHMMETpHs rpynnajap

@ rexucaHKIaru 6upop durypa 6yscun, D¢ oprasiu @ durypanu
§3- yaura yTRasajuran TeKHCIHKJAATH Gapua XapakaTiap TYIJIaMAHM Ged-
ruaiivus. Macaman, v durypa Tenr émm  ABC y4Oypyak (6yuna
AB = BC, AC+ AB) Ba BD Tyrpn uusug yHuur CHMMeETpHST YKH OYJI-
cnd. Tekucsukaa afman anmamrtupum Ba BD yxau cummerpuss A ABC
HH ¥3- y3ura yrkasamu. Ilemak, D, ,,. UKKHTA SJeMeHTAAH . TALIKHA ‘

TonraH: Gupn E, aftian amawrapui, ukkasuucs BD YKnmum cuMMetpasi.
¥l [2€Dg vu onaiimk. [, (D)=, f, (®) =® 6yaranu. yuyn
f1 (@) = @ pefimu mymxuw. f, (@) = @, Gyupan f' (@) = @,

Mynpait kum6, 1) f1, fo€Dy=fif1€Dg, 2) LED, = [T1€ Dy,
Hemak, D rpynna talukun guiapy.

Arap D, rpynna E, ailHad a/MalITHPHIIAAH GapKaM 3JeMeHTra ra
G6ysica, y xomma Dy nn @ durypa cummempusrapusune epynnacu
pefinau. Arap D, dakarrina E, afivad aiMaumuprusian 56OpaT, sbHH
- Dy ={E,} 6jica, y xonmma @ ¢urypa CUMMEMPURAAPeA 320 IMAC
Aeinnanu. Macanan, @ .durypa Typmu toMonmu ABC yuGypuak 6yaicun,
TEKHC/UKJA afiHaH a/iMamrtdpuuriia A ABC nu ¥3-ysura {rxasamu.
Hemax, uxtuépuii A ABC cumMerpus sneMenT/iapura sra 3mac.

Arap Gupop ! yxam cummerpusiia @V urypa WHBAapHAHT, SBHH
S,(@) =@ 6ynca, | 1yrpu uusug © ueypanune cummempus  fxu
Reiimnand, Gy-xonga @ ¢urypanu ! Tyrpu uM3MKKa HHCGATaH = cumMern-
pux ne6 aiitamus. Macasias, POMGHMHD. AMATOHA/IAPH YHHUHT CHMMeTpHS
yxaapu 6yaand, uyHkn 6y JAuaroHa/VIADHHHT Xap GMDHra HHCGATaH CHM-
METPHK a/IMAlITHPHIIHH OaXkapcak, poM6 V3- y3ura yragy.

Arap 6upop M, Hykrara nucGatan CHMMETPHK  a/IMAILTHPHLIHK Ka-
pacak Ba ynpur HatmXacunia O Qurypa unsapuant Gyuica, M, nykra @
Queypanune cummempus mapkasu Iefnnagy, 6y xonma O durypau
M, HyKTara HucGatan cummempux Ieb aitramus. Macamag, napaJjuieno-
TPaMM JMATOHAJVIADHHHHT Kecuiuralt M, HYKTacH YHWHT CHMMETpUS Map-
KasHAKp. , : , :

Arap texncmiKga S Hykra atpoduza o = 2n Gypuekka Gypuiga

n
® durypa uupapwanr 6yaca, S uykra @ ¢urypaHuer n- mapmubau

bypuws mapkasu peiunamu, Oy epla n-—O0uMplaH KaTTa Xap Kaujail
HaTypai coH. Macanal, Tyrpu TYprOypuaK AMATOHA/IADHHMHT KeCHLIraH
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A

M, Hyﬁ'racu yHUHT 2- TapTHOH 6ypmﬁ Mapkasumup; uynkfi M, Hykra
arpoduna o = 7“ = g Oypuakka OypHIAa TYFPH TYPTOYpuaK MHBAPHAHT

6ysanu. @ ¢urypa MyHTasam KynGypuak 6y.nraﬂp;a 6ypmu Mapkasu S
YHHHI MapKasujaH HOopaTaHp.

, D QurypaHuHr CHMMETPHS VKH, CHMMETpHS Mapxasu Ba n- TapTHOH
OypuIl MapKasH YHUHT CUMMEmpPUA 3ieMenmaapu Jefnaju. T
© Mupcoanap. 1) @ myHrasam yqéypqaxnunr (108- unama) cuMmer-
pusi 3neMenT/Iapy yuta cuMMmerpus Yku AS, BS, CS Ba yunnun Ttaprut-

JH 6ypmu MapKasu S fan uGopar (oc = 2? = 120°), 6y epra S—
MyHTa3aM y4OypyaKHHHT Mapxasn cummerpust  rpynnacu: Dy = {E,,
AS, BS, CS, S). i

&

%y AN
108- gu3ma : - 109- qusMa

2) 0 KBallpaTHHHI‘ (109- un3ma) cummerpus '3JleMeHTIapH TypTTa
crmmerpust ¥y Uy, I, 13, l;, cummerpus Mapkasun M, Ba HKKHHUH, Typ-

THHUH . Tap'md.rm 6ypmu Mapkash S = M, nan wuGopar (al = 2—2’1 =

=180° a, = —4— = 90°). Yuuur cnmme'rpm rpynnacu Dy, = {E,, 1,

1y, g, 1, Mo, S}. -

Basnda. Tenur éum Tpanemm poM6 Ba MyHTasaM OJITH Gypuak-
. HHHT CHMMETDHS 3/IeMEeHTJIApH TOTHJICHH.

3) @ ryrpu TyprOypuakuuur (110- unsma) cmwmeTpnﬂ 3/IeMeHTJIapH
CHMMeTpHA MapkasH M,, MKkuta cumMetpust Yku [y, I, BA HMKKHHuH
'rapm6m1 Oypum Mapkasu My =S gup. YHHHT cuMMeTpus rpynnacu

{EOv M07 11’ 12’ S} 6)"”311“

4) ® mnapannenorpaMm 6yaranma (111-umama) - yausr cmwmerpuﬂ

.- BJIEMEHTH HKKWTA MapKa3: OHMpH cHMMeTpusi MapKasui M, HKKHHYHCH
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<

110: gn3ma " ' 111- auama

JIKKHHUH Tapru6ia Oypuur Mapkasi M, = S nan uGopar 6y.uG, D, = »
= {EO’ M07 S} o . « ‘

g - (?)[L 40-§. S’xmaumux AMAIITHPHUIH, TOMOTETHS

k>0 con Gepusran GY/cHH. . , :
I-tabpud. TekuciukHuHr Xap Kampaii, wkkn M, N HYKTacHra

p(M', N'y=kp(M, N) « o))

WapTHH KaHoaTMaHTHPyBuM M’, N’HyKTalapuHH MOC KeaTHpajHraH aj-
MALUTHPUII TEKHCIMKAR k>0 Koshpuyuenmau Jxuauruk armausmpu-
Wwu - NeHWJajd - BA  p KYPUHAWA GeJruiaMald. k COH  (XUIQUIAUK
Kos(hpuyuernmu nefnnanm. , '

Texucmkaa yXmwamsmk amMamTHpuiud  Gapua - Macodatapui k>0
MapTa (Kazap) yaraprupajM. - - :

2-rabpud. Arap @ ¢urypasu yHHHT HCTA/JIraH HKKH HYKTacH opa-
cujarg Macodaun k>0 con Mapra yaraprupaguran kumm6 @’ turypa-
ra GHEKTHB aKC/aHTHDHII MaBXyx OYica, @ durypa @ ¢urypara &
Koappuyuenmay fxuau: JIeHanan. ' '

- 1- TaBpHQRAHOK, YXINAUUIMKe a/IMAIITHPHIIM Xap KaujaH Gepuirau
durypanu yaura yxmam durypara yTKasumiM pasiia.

Arap yxwauumk KospduuMentd k= 1 6yJca, TeKHCIMKIA Xapakar
XOCWa KMJMHAZM. [leMak, XapakaT YXINAlITHK a/IMAINTHPHIIHHUHT Xycy-
cHil Xo/Hmmp. oo

XWANVMK afMalTHPHINAra fHa OMp Mucoa CcudaTHia TIOMOTETHs
Gunan ranmuamu3. Tekucmikaa S Hykra Ba k=0 con Gepuaran Gyu-
CHH. : ‘ ’ :

3-tabpud. Texucaukuwnr xap 6up M Hygracura . \

—_—— — -

SM’ = kSM (12)
WIAPTHA KAHOAT/IAHTHPYBUM M’ HYKTAHH MOC KeJITHPaJMraH a/MAIITHDHLI
TEKHCTIHKA Rk KOspuyuenmau sa S Maprkasau zomomemur aimauimu-
puwi, Kuckaia 2omomemus 1e6 atalapd. S HyKTa 2oMomemus MapKasu,
k con eomomemusa koddpuyuernmu pelinnamu. S MapKasJid Ba. k‘"KOS(m)H-
mueHTaM romotetHs Hi GwlaH Germianalu. t

l'omorernst Mapkaan S yaura- yaura moc xucoGnamamu. k= | K03(-
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(puuuemvm rouo're'ruﬁ TEeKHC/HKAA aiiHaH aJMATHpHm GyJaaW, uYyHKH
k=1 na SM' = SM 6ynnan M’ = M. '

—_— ——

Arap £>0 6ynca. SM, SM’ pextopiap Gup Xwn Hyrammu 6§-
au6, moc M, M’ HyxTajsap roMOTeTH MapKasujaH GMp TOMOHAA €ramu
(112- unama).

* 112- yuama 113- ynsma

—— ——

k<0 6yaran’ xomna SM, SM’ BekTopnap KapaMa- Kapiu FHiyHa-
Juuv Ba Moc-M, M’ Hykranap roMmoreTus MapkasufiaH Typ/H TOMOH-
Jaa éragu (113-uusma).
" 114-unsmama Gepuiran M HyKTaHH S MapKasra nucaran k= 2
Koatb(bnunem‘ 6ym1qa FOMOTETHK ~a/IMAIUTHPHIAAH XoCHa1 6yJiran M,

HYKTa SM]l = 2. SM Tanabra 3#aBoG Gepanu Ba SM TYFpH un3nkia M
HyKTa Gunad S JaH Oup TomMoHna €ragud. M, sykra M uykranu S Map-

KasjaH k= — ) KO3(HIHEHT

M’__ GWIaH TOMOTETHK AAMAIIITHHI

" nan xocrm 6y.nraH, y SM2
114-
, e — — > SM Tanatra asot Ge-
pamu Ba SM Ty!-‘pu YH3HK A M HyKTa GulaH S JaH TYpiH TOMOHAA
éTajy.

Bepunran q)nrypamx TalUKWJ 3TYBUH 6apqa Hyma.napnu 6epuaran S
MapKka3 Ba Gepuirad k += 0 Koscpqmuuem 6u/ian rOMOTETHK aJIMAllTH-
pUIMIaH XOCH GYJraH. HyKTalap TYIJIaMH GepuiraH ¢urypara 2omome-
muK duaypa Neiniany.

115- uuamaza S Mapkasm Ba k= — 2 KO(XpUUMEHTIH H romo-
tetusifa Gepuiran ABCD tpanemusra romorersk A’B’C’ D’ Tpaneuxs
fica/irat.

T'oMOoTETHAHHHT XAl anmaurmp}rm 3KaHHHH KypcaTaMus, H (& #0)
romoreruss M nyKranu M’ ra, N uykrauu N’ HyKrara ymaacnu, STBHH

SM’ = kSM, SN’ — kSN, (13)
108
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Bexropapiu KJUHWHAET  yu6yp-
'yaK Koufjacura Ba (13) ra kypa

WN' = SN — SIT — £ SH
— £ SM = k(SN — SM) = EMN,
| (14)
6yHlau |AT N | = k| [MN], 6y Tenr-

" JHMKAaH H; FOMOTETHSIHHHT [k} Ko-
3pdUUHEHT/IH YXWAII aIMAILITHPHLI '
SKaHH KeJsiHb YHKAH. . 115- 4yH3IMa

Fomorernst Kyfiwnaru xoccanap-
ra ara. .- *

1°. ToMorernst Tyrpy, = uMsHKAaru Y4 HYKTaHHHT OJAHH HHCGATHHH
CaKJ1aliu. . .
Hcbor. ,H’; romotetust MN TYrpH uuMsukka Termui L’ HYKTaHH

L wyKrara yTKascuH, Si'nHH H'; (L) =L’ 6yncun. ¥ xonma (14) MYHO-
cabar CHHrapH

N'L’ = kNL )
HH XOCHN Kusiamu3, Gyuza (14), (13) myHocaGariapnau Aili = M—_’Y ,
N'L AL

Oyngan sca (M'L’, N’y = (ML, N). a
- By ‘xoccaman gyitmparn HATHXKAJlap KeMHG YMKAIU: T'OMOTeTHS KecMi-
HH KECMara, HypHM Hypra, TYFPH UYHSHKHU TYFPH YM3HKKA a/MAMITHPALH.

2°. Tomorerusana Tyrpy unsuK §3ura napajjiel TYFPH UM3HKKA yTa-
mu. Xycycuit Xo/lia TOMOTETHH MapKasuiaH YTYBUH TYFDH uM3HK V3- V3ii-
ra yraim. , o

Hcbor. Hé TOMOTETHANA AKC/IAHTHPHIAETTaH [ TYFpU uu3My, romo-
TeTHA MapKasuiaH rcuu. ToMorerus Tampudmra Kypa [ Tyrpu um- -
3uKAa erysyd: uxtuépuli M Hykrara roMoteruk M’ HyKTa Wy [ Ty¥-
pu uusnkna €rapd. VIkkumum ToMompan, ! Tyrpu YH3UKJAA ETYBUH IXTHE-
puii M’ nykra yuym my ! TYrpu uH3HKZa wystad M HyKta Tommaanu-
KH, H; (M) = M’ 69samu, nemax, 6y xoJ1a H; =1

. Onpu Gepuirad ! TYFpH UMK roMOTeTHS MapKasujaH VTMacHH Ba

k>0 6yacun (116-a unsma). Bepuaran / TYFPH UMSHKHUHT HXTHEpHi
A, B uykranapuun oyub, ynapra roMOTETHK HygTanapuu A" B’ 6unan

Genrunaiivus. Tomoretust Tabpudmman: SA = k:S—z Ba SB' — k §§
Bynappan doitnanasn, A’'B’ = k AB rteurnuxkun 83a onamus, Y xoana

A'B’ || AB, Gynnan A’B’ Ba AB tyrpu UMSHKJ/IADHHHT  Napa/liesurd
KeJHO yHKajH.

A'B’ 1yrpr uusukuuur AB = [ 1§rpu 4M3HK YYyH o0pa3 3KaHMHH
Kypcatamps (116-a unsma). -
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8
\E

-

. 116-a ynsma . : 116-6 uuzma

-

Byunur yuyn AB TYFpH uM3MKKa TErMIINM Xap Kaupad N HyKTanu
onawvu3. N’ 6y HYKTaHHMHT H’; jarn ofpa3u Gyucun, sbuu SN’ = kSN,
y Xoaxa ﬂ7={k21\7 = Aﬁ\? i AITI, JIeKHH Zz—\} | AB ,

AB || A’B' A'N' | A'B'=> N'c A’'B’.
Hemak, !’ = A’B’ tyrpu uusug AB = [ Tyrpu uMSHKHHHT - 0o0pasu -
SKaH. A ) ! . o :
Bepu/iran TYEpH uM3HK TOMOTETHS Mapkasufiad yTmacd Ba k < 0 Gyu1-
ca, | TYFpu, uM3MKKA FOMOTETHK (Mrypa yHra napauien ! TYFpu 4M3uy
Gysanu (116- 6 uusma). ByHuHr VPUHIWIVIM XaM aHHaH 10KOpujar#t kaGu
Kypcatuiany. ,
: 3°. ToMOTeTHK a/IMAIITHPHULI-
»aa OypyakHHHI' KaTTaJHIH V3-
rapMainy. . :
Uc6o1. k>0 O6yaranza
a/MalUMHYBYX Hyp OMJIaH YHHHT
obpass Oup Xu HyHAIMLIIIH,
. k<0 6yaranpa yJjap Kapama-
Rapiy fynamig 6yaaau. byns-
JaH MKKala X043 XaM Xap KaH-
nait MON Gypuak ¥3ura Kow-
TPY3HT Ba y Ounan Oup XHA
opuentauusini M’O’N’ Gypuak-
Ka yTajud feras XyJoca yYHka-
pamu3 (117- unama).
4°. Tomorernsina TYFpH UH-
, » SHKJIADHHHT TIapajVIeJVIHrH: CaK-
117- wazma -~ JIaHAJH.
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| Ucor. Arép 1|lm 6ynca, I i1, m'lm G6yaraun yuyH Utm’

y . A » \ .
GYMSI‘P./I T'oMoTeTHK a/IMALTHPHUIAR ‘KECMAHUHT Y3yH/urd |k| mapra jara-
-pam;/.‘lcéyof. HY Jla V,AB KECMAHWHT 06pasH A'B’ Recwa 63 icun.
Tomorerusi Ta1pupura Kypa

'SA' = kSA, SB’ =#kSB,
AB — k;l_é MyHOCa6aTHH ésal onamu3. ByHnan
2Y>T8Hg§?§gi‘;?}4'3' = kAB, k<0 6ynranga A’'B’ = |k| AB. [lemak,

H'; na % AB kecMaimnr ysynmurn (abua A, B HYKTa/lap QpacHAArd -

Macoda) |k| mapta yarapajd. ; , i ]
-r(",p,zml-elmﬂ pymIHl‘ MapKasu Ba KO(phHIMEHTHHUHT  OGephIMiEy exﬁu ro
MOTETHS mapkasu Ba Gup Xydr Moc 'HYKTAJIapHUHT 6epumiud  GuilaH

Arona pasuuiia aHHKJIaHaJlIf.

“118-a uusma

118- 6. unama

-

Fomorernsiunur mapkasn Gunan Ko3(pduuuentH Gepusica, TEKHCIHK-
HHMHT Xap 6np M HykTacmra romoreTnk M’ HyxTa 3-Tappud acocuma
TOmWIaju. Arap romorerust S — romorerus MapkasH Ba OHMp XypT moc
A A HyKTanap Gunan Gepuica (118-a, 6 uwmsma), 4 N HyKTara ro-
MotetHK' N’ HyKTa Ky#WarHua TONH/IANM: - TOMOTETHS TabpUHra Kypa
S, A, A’ Bykranap 6urra TYFpH umsHkna éramd. AN 1rpu YH3HKHH
yrkasamu3. A’ uykragan A’N’ | AN TYFPU YM3HKHH YTKasamus. A’'N' ()

_rl SN = N’ wsnauran wykra Gysapm, YYHKH SA’ i EX 6ysranu  yuyu
z% = k 6yncun necak, A SAN ~ A SA’N’ 6yaranunan SN’ = kSN,
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41-§. YXmauwMk ajJMauITHPHUIA — FOMOTETHA GHaaH .

XapakaTHHHI KynaiTMacH

TeopeMma. k>0 Kosppuyuenmau GXUaUaux aamaumupuiiL
wy Kos(puyuermay 2oMomemus busran  xapaxamuune Kynadmmacu-

dan ubopam.

. Hcbor. TeKHCTMKHY £ > 0 Ko3(phUIHeHT/I YXMmalll aIMalITHpHIL,
M’, N’ umykrtanap Tekncoukuuar M, N HyKrasapuHn 6y yxwam an-
MaiTHprmaara o6pasiapa 6yJICHH, ABHH :

Pr(M)=M’, P'N'),=N’, y xoma
| Cp(M, Ny =kp(M, N) (16)
Texuciukaa 6upop S HYKTaHH OJaMH3 XaMJia Iy TeKHCIMKAA S map-
kasm Ba k koadduuwentim Hg roMoreryk AMALITAPHIIHY GaXKapaMu3.

By a/nMalmTHpUiiAa H'; M) =M", H'; (N) = N” 6yncan. ToMorerss
ravpudunan, M’N” = k MN, Gynja

N P, N')= k(M. N). (a7
(16), 117) mynocaGaraapiaH :

p(M’N'y=p(M”, N"). } (18)

H'; rOMOTETHK AJIMAILITHPHIIIra mcxalpu F ! aMalLITHPHI ?regncnuxﬂn

J Tk : .
S mapKasm Ba —- Kos(puupenT H ¢ rOMOTETHK aJIMALUTHPHIL 6yJ1H0,

1 . _1_
Hg(M") =M, HEN™ = N.
1 ' B )
Assano H Sk a/IMAIITHPUILHH, CYHIpa P* amvawrmaphmEn 6axapaiyuK:
' 1 1
PE(HE (M")) = P*(M) = M', P*(Hs (N")) = P*IN) = N',
wy Gunan Gupra p(M”, N) =p(M'; N'), Gyunan P* H% kymafitma Ou-
AaH. upoJaJIaHTaH a/IMaLITHDHIIHHHT XapaKat SKaHUHH KYpamus, SbHA
i . | '
P*Hs* =F= P* = FHY. A

By Teopemara acocaH XapakaT Ba TOMOTETHH yHYYH yMmyMuit 6yJraH
XOCCA/lapHH YXUIAUIAK aJIMALITHPHIIMHAHE  XOCCa/lapH Je6 Kabya KHJIHLI
MYMKHH. ' ’ : : .

By xoccalaphuHr GaB3H/IapHHH Ke/ITHPAMHS:

1°. VXmanumK aiMAIITHDHIINA TYFPH UHSHKJATH Y4 HYKTAHHHT On-
nuit HucbaTH cakJaHagd. )

BysjaH YXIAWVHK a/JMAIITHPHIIA KecMa KecMara, Hyp Hypra, TYyFr-
pH uM3UK TYFPH UH3HKKA, 6ypudk Gypuakka, spUM TEKHC/IHK SpUM Te-

© KHCJMKKA YTa| AeraH HaTHAKAHH XOCHI KHJIaMH3. '
- 112
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© 9° YXIAIMHMK aIMAWITHPUIA GYPUaKHH. YHHHT Y3HTa KOHIDYSHT
‘GypuaKga yTKa3alH. ‘ : !
3°. VXWAUWMK aIMAWTHPHIIAAA Napawie TYFPH UHSHKJAPHUHT 06-
pa3ap XaMm mapaJiien 6ynanu.

" 42- §. YXWAmAHK AIMAWTHPHUKHHHT AHAJHTHK ndonacu

TekucauKaa B8 = (O,_;, B IeKapT penepuﬂu o.naMﬁs. Tekucauxuu
k> 0 KosppuupeHTIH P* yXIWANUIMK aJAMALITHPHILE 6y_ penepuu myn-

nai B = (0, ¢, e) penepra - yT-

Ka3aJHKH (_1> 19- tuﬁma), OyHza

e, Le, pa |e|=le|=Fk 6ynam
(VXwWwaluvmK aJaMallTHPUUIH TabpUbH

Ba 45- § saru 2°- xoccara acocaH).

M — TeKHMC/MKHUHT HXTHEPHi HYK-

tacu, M’ sca yuuur P* paru o6-

pasH GyncuH. M HykTa GHPHHUYH
penepra HucGaTaH X, § KOOpAHMHA-

Tanapra sra_6ysarania ymuar M° -
06pasM UKKMRuH periepra mucGatan ¢
my x, y KoopauHaranapra sra Gy-
najy. Xakukatas, $apas KuIanauK,
M’ myxra 8’ penepra uucGaTaH
x*, y* KoopauHaranapra sra 6yu- :
cus. MM, || 0A, Ba MM, 04, 119- unzma
TyFpH YH3UKJADHH YTKasamu3, GyH- ‘

13 M, uykra OA, TyFpu uM3MKKA TETHILTH, ¥ X0JAa

X =

6]—‘4—-5 @-)
_i:: — (M, 4;, 0), y= ____f rf—.’(Mz A,,0).

OAI OAZ v ’ .
Pt(M,) =M,, P*(M,)=M; 6yacun. Yxuammx almaurmipmnia HYK-

‘TQHMHI TYFPM UM3HKJA ETHUM Ba TYFpH UHMSHKJAPHAHT Napasiie/UIHrH
CAKJIAHTaHH YUYH: , ‘ - ‘
M; nykra O’ A TYFpH YH3HKKA TETHILTH, N, uygra O’ A, TyFpU uu3MKKA

oM _

= — (M, 4, 0).

Teruuwm Ba M'M; | O'Ay,, MM, || O’ Ay =>x* = —
, ' 0’4
yr= It =—(M; 4, 0).

0" Ay
VXWAL/MK aTMALUTHPHINMAA TYFDH YH3HKJAATH Y4 HYKTAHHHE OJJWi HHC-
Gatn cagnanramu yuays (M;A], 0)=(M,4,, 0,), M;A;, 0')=(M, A,, 0)=
=>x*=x y*=y. Ilemax,AefB' penepia M’ = P*(M) nykra yua x, y
KOOpJHHATa 1apra sra. (T, Z) = o Ba &B. pemepra mucbatan M’ (x’, y'),
8—2818 - 113
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0’ (%, Yol 6y1cun. Y xona 77 Gasucra HHCOATaH e,(k cosa, " ksin ),
£, (—eksina, gkcosa) (11 606, 19- § ra KapaJicHH):

OM =x{=yT, 00" = x, 7+ Wi (19)
By epna &8, &’ penepnap 6up Xua (xapama-Kapinm) OpHeHTaLuA GyJ-
" ranfia e=1 (e =—I) 6ynamu Ba (19)  renrmuxaapuu xacobra  OJiH6,

51_VT' = 607 +0_1V_I” Ba (T’A?=xél + ye; Jan x’;—!— Y'j =[xy +

+ k(x cosa — aysina)]_f + 1Yo + k(xsina +ey cosa)]?
EKn:

X' =k(xcosa —eysing) + x, (20)'

{y' =k(xsina +eycosa) + y,

MyHocaGatiapra sra 6y/amus. ‘ :
. burta & peneppa M’ - uykranuur x’, Y’ Koopnunatanapu M HyKTa-—
HHHI' X, Y KOOpAMHgTaNapu opkaau (20) dopmynanap 6Gyiinua Hdosala-
Haju. (20) dopMyidnap Vxwammk AMALITHDUIIMHHHT  aHAJIHTHK _Hcho-
AacHIup. . ,

43-§. Yxwaumamk asmawrrspunnapx rpynmacH sa ymmi‘
KHCM Tpynnaaaps

P opxann TekHCIMKHMHT Gapua YXIalmk Q/IMAIUTHPUIIADH  TYII-
JaMHHH Genrmiafk. + P*, Pt € P yxmammuk a/IMaLITHPHULIAPHH ON1a-
MH3. M, N’ TeKHC/VKHHHT MXTHEpHI MKKH HyKTacH GyJcun. P {xumam-
JIHK a/IMAlITHPHILK Oy Hykradapun M’', N’ HyKTajlapra, Pk yxinammk
anvawrrdpuid M’, N° nykranapan M”, N” HYKTallapra yTKascHH. Y xoi-
Ja VXWam/anK a/MBIWTHPHU TabpH(Hra Kypa ‘

p(M', N')=k,p(M,N) Ba p(M”, N") = kp(M’, N). (21)
Texucauxna P Pt agmawrupuiy M, N HyKranapuu M”, N” nyxranap-
- Ta yTKasuuwm Gunan Gupra (21) ra k§jpa ,
| P(M’, N') = ky ey p (M, N) (22)
LIaPTHA XaM KauoaT/MaHTHpasu. (22) Mymocabatman P% P gypr ko ky
KO3(pDUUHeHT/IH YXIUAUTHK AMMAIITHPHINN JIeraH HATHXKATA KeJlaMy3.

Texuciukna xap KaHna P* yxammpk ANTMALUTHPHILINTE  TeCKapu
[~ anmawrtupuin M/, N’ HyKTaztapun M,'N wykranapra {rkasazu Ba
(21) nan .

1 r oA
p(M, N)= ——p(M', N'),
- 1

— 1 o )
Oyngan f1 A/IMAIITHPHIIH . KO3QDHUHMEHTIM  YXIWAULLUIMK  a/IMALLTH-

1
puuH 3KaHH Kemm6 uwvkamu. Ilywaai kwm6,
1

1) P#, Pk ¢ p_J Pk ph €EP, 2 Pk‘EP»f—1=PZEP.
114 ' ' |
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Hemak, P rpynnaaup, 6u3 YHH MEKUCAUKHUNE  JXUAUIAUK QAMQULIRU-
| puwisapu epynnacu ne6 araiiMus.

Xap GMp YXWAUHK AJIMAIUTHPHINM GypyakHH y3ura KOHI‘pYSHT 6yp-
YaKKa §TKasraHH yuyH Oypuak KaTTaJHrH P rpynnaHuHr acocuii HHBa-
PHAHTHAHD.

Suay P rpynnaHHHT KHCM rpynnanapn OHJian TAHHUINAMHS.

1. Xap KaHja# xapakaT YXIIAUNIHK a/IMAIUTHPHIUHHMHI XYCyCHH XO-
m (k=1 Gyaran xos) 6yJrasu ydyH TEKHCJHKAArd Xxapakariap rpymn-
nac VXIAUNHK a/MATHPHILJIADH TPyNnacH P HUHT KuCM  TpyINnacu-
AHp. :
Arap yXWauiMK anMAWTHPWINH GypuaK OpHEHTALMSCHHH . CaKJaca
(xapaMa-KapIiucHra yarapmpca) y 6upunuu myp (urcfcunuu myp) yx-
Waw UK. aamaumupuiuy Aefinnaiu. :

41- § paru Teopemara Kypa P” VXmaumrK aNMaLITHPHIIA. KyHuja-
ruva - EuIaln: \ :

Pt =F.H: ' X

l'omoTerusiia Gypuak ODHEHTAIMSCH CaKJaHAM. HeMmak, yxXmamux
ANMAUITHPALIMHKHT - TYPY YHHHT €AuaMacHiarn F XapaKaTHHHT TypHra
GorsK, F xapakar OupHHuM (MKKHHYM) Typ 6yJica, P* yXmawmk ani-
MALTHPHIIN XaM GUHHUM (HKKHHUM) Typ GyJaju. ,

2. P, tekuciukpaa Oapua OMpHHYH TYP YXWAUVIMK aJMAIITHPHIIJIADH -
TyniaMu 6yJackH. /P;, P,€P mu onamus.

£ MON Ttexnciuknarn UXTuépait Gypuak OyicuH

Py (L MON) = £L M'O'N- = £ MON= LMON (23
Ba ysiap GHp Xux QpHeHTaLlHﬂJlPI 3HAN : :
P, (L MON)=L MON'= £ M’O’N’z/_M”O”N”, (24)
Gynap xam GHp XHJ opueHTauus Gysiand. .

P,P, amvaurrupuit £ MON v £ZM"0”N” ra ytkasanm; (23), (24)
ra kypa L MON=/M"0"N", my Ounan Gupra ysap GHp Xl OpHeHTa-
npsimu 6yJaamu. Bynnan P,P; nunr 6upnmm Typ VXIUAULHK a/IMAIUTH-
PHUIA 5KaH JIeraH XyJoca UHKALH.

Iy kabu xap kammaif P, yXuAUVMK® aIMaTHpHIUMra Teckap Pp!
a/IMAUITHPHUIHUAT yxmamnux a/IMALITHPHIIA SKAHHTA MUIOHY XOCHI KM/WII
MYMKHH. '

Wynmait kw6, 1) Py, Py€ Py= PP €P, 2) P €Py=PCP,.
Jemax, P, rpynna. 6yiu6, P rpynnasuur KHCM TpYMNack. OpuenTtauus-
s Gypyak kartamird Oy TPYNNAaHUHT acoCHH HHBAPHAHTHIHP.

3. H (S) tekncinkia S MapKas/i 6Gapya roMOTETHAJAp TYIaMH 6yJ-
cud. H%, H% map H (S) tyniamsmar Mot pasumiia &y, k, Kosdduuu-
€HTVIH HKKH TOMOTETHSICH, M TEKHC/IMKHMHI WXTHEpHH HYKTacH OyJICHH.
HY% romoterus M Hykramm M’ nykrara, H% romorerus M’ HykraHH
M” uygrara yTKascuH. Y Xo0Jla

SM =k, SM (25)
SM"= k,SM'. (26)
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Hg, Hi romorernsinapuuur xynakTacunan uGopar HY% H% anmamrma-
puur M nykraun M” nyKrara §rtkasanm ea (25), (26). TEHIVIHKapra
Kypa _ —_

SM” = ok, SM.
Bynnan H% H&  anmawrupuwsmar &, b, KOS(DHLHEHTIH  roMoTeTHst

3KaHHUHH KYpaMHus3. o
[llynunrnek, rexucmiknn H% romorerusra Teckapy [~ anmaurry-

—— I ——
pun M’ mykranu M uyKrara Vrkasuum Guiag 6upra SM = oSM’
» ’ 1
I

. - 1 —
HWapTHH XaM KAHOATJIAHTHPIaHH YUYH Y —  KoahHUHEHTH Hgt FOMo-
“TETHARUD.

kl
Wlynnait xunws, 1) HY, Hi € H(S)— HYy Hig H ().

1 .
2) V HY €H(S) == HY €H(S). Hemax, H(S) rpynna 6516,

y, P rpynnauuur guem rpynnacunup. OpHeHTaUpsm GYPYaKHHHT KatTa-
JI[{I‘H 6y rpynnasuur acocHi HHBAPHAHTHAMD.

44-§. Apdun aNMamTHPHI
- o

Tekucrmkna uxmépuht nkkuta 8 = (0, e, e,), B'= O’ e’, &) ap-
¢un penepun onamus. TeKuCIMKHHHT mHXTHEHE M HYKTacH <8 penepra

HHCOATaH X, §¥ KOOpJHMHATAJapra sra Gyacau (120- yA3Ma)
. Tavpud. Tekuciuxkuuur o
penepra HucGataH x, y KoopiuHa-
- Tanapra sra 6yurar M mykrachra
&8’ penepra wuucGaran wy x, y
Koopauuaraiy M’ HyktacHHH moc
KeJITHpaMraH a/IMalITHPHII TeKHC-
JHKIA  agun  aamawmupuw ne-
Huiand. Yau of kypuuHIIa Gesry-

JIAHMH3, o

of TeKkucaukia addHH anMaluTH-
puwr 6yaca, of: M(x, y)g— M(x,
Y)g 6ynamu. B penepra uucGatan
- YHHHT KoopauHatajap Gowun O Ba
KOODJMHATA BEKTOPAPHHHHT OXHp-
napu Ay, A, HyKTanap ymby ko-
120- unsma opaunsaraniapra sra: 0(0, 0), A,(1, "
0), A,(0, 1). Iy xabu B’ penepna

4
0, E AL M,

0 (0,00, A;(1, 0), A,(0, 1) Gynranu yuyn Tekncaukia of ‘apdun an-

mawraput O, A; A, nykranapam moc xonma O', A;, A, mykranapra jr-
Kazapu: of (0) =0, (4, = A, #(A) = A,, avHA o (B) =B’

. Tekucmxpa 6up xydr B, B’ apun penepun Gepuwr Gunan B p
116 - i
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&’ ra, yTkasyBur f aimaurrupuira sra 6yaumk. Bympan Kyiugard xy-
Joca Ke6 unkapn. Tekucauxaa apdun anMamTupuin 6up Kyt adduH
penepHuHr Gepuiwind GuAaH TYJMK aHmﬁnaaanu._}Xycycnﬁ xonna & ne-
KapT penepH, &8’ 3ca miynpait penepku, Oynia e Le, Ba |e/|=lel=+k
6y.ca, Gy ¢B, B’ penepiap OuwiaH aHMKJaHraH of : B —- B’ adduu asmau-
THpHII & Ko3(pHUMEHTMM YXwaw aIMaTHpum Gynamu (42 -§). Hemak,

yXwam aaMamTHpuin adduH aIMAUITHPHIIHWHT XYCYCHH XOJHIHP.

Addus aIMalmTHPHIIHUKT X0CCANAPH. Tekucmkna 8 ad-
¢un anvammapn B = (0, e, e,), B =(0;, ¢}, e)) apduu penepaap
6uian Gepwirad GyJicuH. . .

Addun aMAITUPHILHAHT KATOP XOCCAJIADUHH KYpPai/IHK.

1°. o anMamTHpHIIia TYFPH UMBHKHUHT oOpasu TYFpu uMsHK GY-
Jiaju. : ,

Uc6or. Tekucmkaa Gwpop [ TYFpH UM3HMKHM Kapaiimus. [ TYFpH
unsug B penepaa Ax + By + C =0 TenrnaMa OwiaH aHWKJ/aHTaH 6y
cuH. Mgl HyKranudr 8 penepra HHcGaTaH KOOpJMHATANApH X, Y 6ya1-
cun. Texkncamukia abdun anvawrdpuii M Hykrawn mynfail M’ nykrara
§TKasamuku, ¢8' penepra hucGaran M’ (x, y) 6yJianu. &8’ penepa Gapua
M’(x, y) HyKTaJaDHHHI KOOPJMHATA/IADA Ax + By + C = 0 TeHrJaMaHH
KaHOAT/IAHTHDaZH. Dy TeHI/aMa TYFDH UM3HKHHM auukjaiad. [lemak, l
TYFPH UHSHKHUHT 00pasu ['— TYFpU WHSMKAHD. A .

9°. AdxpHH aIMAITHPHIIA Napajiic] TYFPH UH3MKJADHAHT 0Gpasfa-
pH mapa/ijies TYFPH UH3MKJAp Gynany.

HUc6or. [, 1, Tyrpu uH3WKAAD

ll . A‘x +Bly + C1 = 00 . (27)

' ly:Apx + By +Cy =0 (28)
TeHrJaMasiap OHJIaH aHHKJ/AHTaH Ba [, || I, 6yncun. Y xonna
1’41 Bil o (29)
,Az B, '

wapr Gaxapunagu. I, [, TYFPH UMSHKJIADHHHT TEKHC/HMKIA A addun
amvaurrupamard [, [, oGpasnapi 1°-Xoccara acocaH MoOC  paBilIa
my (27), (28) Tenrnamanap - GuiaH mbozlanaurdunnaﬂ yJaap yYyH XaM
napa/vie/ViiK 1waptd Gaxapanand. [lemak, Lil=01l, A

By xoccaman ymiGy Hatwara sra 6ynaMu3: TeKHCAHKAArH apdHH -
a/IMALUTHPHILIA KECHILBUM TYFPH WH3UKJAp KECHIIYBYH TYFDH HH3MKJIAp-
ra yragu. Uy Gwian Oupra, TYFpH YH3HK/ADHHHT KeCHUIraH HYKTACH
ynap OODa3/IaDHHHHT KeCHUIraH HYKTacura yTajH. ‘

3°. AQ@HH aIMAIITHPHILAA TYFPH UHSHKHATH Y4 HYKTAHHHT OJMA
HucOaTH CaKJjaHany. '

_Hc6or. My, My, My nap | TYFpH UM3MKHHHT TYDJIH yuTa HYKTacH
6yncun Ba M; nykra #iymanran MM, Kecmann
MM, A *

e

M8 Mi
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nucbataa 6yacun. Arap M,, M,, M, Hygranap & penepra M, (x,, y,),
M, (%3, y5), My (xg, y5) KOOpIuHaTanapra sra Gyica, addus asmeamTHpu

,

TabpHUra Kypa y/apHuHr M| .M;, M o6pa3napn B’ penepaa M (x,, y,)
M, (xy, y,), M, (x5, y,) KOOpAMHaTasapra sra 6ynamu. ¥ xouapa \

’

-

MM; (x3 —x,, y, — Y1) = (3 —x,) él + (43 —y,)e,,
M My (3 — 2y, Yy~ 1) = (ts—x1) €]+ (95 — yy) €, (30))

—

MM, (x, X3 Yy — Ys)= (X, — x;) e, + (4, —ys) €y,

—

o MM, (0, — x5y, — Ys) = (xz.“xs) e + (!/z — Ys) e;-v

(30) Temrimkaap Ba (*) gam KYPHHAJUKH, MIM:=AM3M::.

= MMy = AMM,, svan addun AIMAWTHPHIL  TYFPH YHSHKIATH Yy
HYKTaHHHT OJJUA HUCOaTHHM cax/ainu, 6y uuhcGar apdun anMatTHpuI-
HHHT aCOCHH WHBAapHauTu Gy/iaiy. A - -

By xoccanan  addun anMamripmmza xecma Kecmara, Hyp wWypra,
Oypuak GypuaKKa, SipUM TeKHC/VK SIDIM  TEKHCJIk KKa YTalld JeraH Ha-
THKA KeM6 unkamn. [lynnait kw6, of Tekucimkaa B, B’ abduH pe-
nepnap Gujan amukJaHraH adduu anvawtuput G6ynca, y 1°, 2°, 3e.
xoccanapra sra GyJsand. JHIM GYHHHT TeCKApUCHHH WCGOT/IafiMuS,

Teopema. Azap mexucauxdaey bupop [ armawmipuwda yu HYK-
manune cdoull Hucbamu Cakranca, y appun armawmupum 6Gradu. -

Hcbor. Tekucauxna f a/IMAIITHDHII TYFPH YHSHKAAarH y4 HyKTa-
HHAT OAJMA HHUCOAaTWHH CaKJaraHu yuyH Oy aqMawrmdpuinga kecma
Kecmara, Hyp Hypra, TJFPH 4M3HK TYFpH YH3HKKa, Gup TYFPH YH3MK A
€TMaran y4 HyKta Gup TyFpu YM3MKJA €TMaraH y4 HyKrara yragu, 1wy
6unan 6upra f mammKacuna y3apo napamten TyEpH YU3UKJIADHKHT 00~
pas/iapu xam mapaisien GyJamw. '
, Wlynra kypa arap Tekuc/iukga Gupop &8 = (0, A4,, 4,) addun penep-
HH OJICAK Ba TEKHC/IMKHUHT HXTHEpUA M HyKTacu Gy penepra sucGaran
X, Y KocpauHarasiapra sra -6yJca, sbHH v 4

oM, MO ' oM,
x=2 MO m4,0), y= e
04, 04, ' N N
: Ty |
=—=—=—(M, 4, 0)
04,

6Vaca, y Xonga
(B =(0, A}, A)> B = 0/ 4], A4)), M—> M,
f: M, €04, —~ M{€O'A[, Myc04,~ M, €04,
MM | 04—~ MM’ | 0'4;,, MM || OA,~ MM | 04
118 ’
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*

6ynann (6y epaa OA,, O'A), 04, 0'Ay, M M, MM, Mg M, MM’
nap TYFPH UM3HKJApAHUD). ‘ ' .

M’ Hyktanusr B penepra HucGaraH KoOpAuHaTasapu X',y G¥JcuH
JECaK, y xonja - :

—_—— N —

Xyams myHuHrAeK, y = Y IKaHHHH KYPCATHII MyMKHH.

emak, M nykra &8 penepaa x, y KoopAuHaranapra sra Gjica, M'=
= f(M) nykra 8’ penepia wmy X, y KOOpPAMHATajapra ora OFasmtd.
Bynfan f Husr adduy aJMaWTHDHII SKaHH KypuHalu. A

" 1- neMMa. Texucaux0a MFpu 4u3UKHUL MJFPU 4USUKKG jmKasa-
duean xap xandail [ asimawmupuwda napassea mijrpu YUSUK NAPHUNE
o6pasrapu naparsea miyrpu uususaap 6yradu. ’
~ Hc6or. al b(asb) Ba fla)=a’, f(b)=>b" 6acus. ¥ Xonna, a” || b',
akc xoifa a’ | b', = M’ pecak, [ TeKHC/IMKAa §3apo Oup KHAMATIH .
akcnawtapum 6ysrasn yuys f(M) =M’ Ba a\b= M Gynanu, Gy sca
dapasra suppup. emak, [:a |b—a | b". A A

9- nemma. Texucauxda mgrpu 4usuKHu mMyrpu 4UsUKKQ gmkasa-
duean xap xaudad [ armawmupuul KeCMAHUHZ JPMACUKU Wy Kecma
obpasunune jpmacuea ymrasadu. o

I/ICGOI'T. AB xecMa Gepuiran Ba C HyKTa YHHHT Ypracd Gy.jchH.
f: g:l?’ - [(AB)= A'B’ keima. [uaronami AB xecmajas u6opat
Gynran uxtaépuit ALBN napan- '
nesorpamm sicaimus . (121- uusma).
By napa/iiesorpaMMHHHI HKKHHUYH
LN puarosamn AB KecMauuur ¥p-
tack C nau yrtand, semd AB|)
NLN = C. 1- iemmara Kypa X0-
CHJT KWJIMHT2H NapajuiesiorpaMMHHHT
06pa3i MKKHTA Kapama-Kapi yud
A’, B’ nyKranap Gyiran A'L’B'N’
napasuiesiorpaMmaup; Oy Mapasesio- ‘
rpaMM JMATOHA/IIADHHUHT  KeCHul- N : : .
ran Hyktacd C HyKTamser oOpasd - 8
C’ 6ynamu, uyukd ABLN = Cs 121- un3ama
= A'B |JL'N =C' Ba HKKH
TYFpH uM3uK OHTTajlaH OpPTHK Oy/iiMarad HyKTana KeCHIITasd YyYyH
f(C)=C’. Hemak, C' nykra A’B’ KecMaHMHT ypracu. A

'Bynjan Ky#upard HaTHAKA Keld0 4HKAJd. ArapC,, Cy, .. .» Gy
Hyktadap AB KecManu n Ta TeHr GyJaKKa 6ysca, y X0/Aa yJapHUHT f
anMaurrupuar Cy', Cy/, ..., C_, obpasnapu A’B’ kecmaHH N Ta
Tenr GyJnakka Gynaju, Oy epia :

' A’ = f(A), B"={(B).

Teopema. Trpu wusuKHU MYFpY HUSUKKA ymKa3adu2an xap Kax-
daid | aamaumupuis appun aamaumupuuioup .
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-~ Hc6or. f ammaurrupum tekucomknark Vit Tyrpr uk3nkEM ! TyE-
PH YH3MKKA YTKA3CHH. [ HMHT apuH aIMALITHPHUI SKARMHH Kypcaruu,
Y4yH 6y aNMalITHPHILAA Y4 HYKTARHHT- OAHMH HHCOATH CaKJIAHMLIHHH KYp-
cariill kudosi. A, B, C sap TYFpH  UH3MKHMHT TYP/M  yuTa HyKTa-
cu, A, B’, C" sca moc paumpa Oy HyKTaJADHHHT [ AJMAWITHPHLIIATK
ofpasnapu GyJicuu, y xoma A’,B’, C'¢l’. C Hykra AB  @iyHairan

KecManu A = —‘ff— HucOataa G6yJicHH (Téopemaﬂn C uykra A Ba B nyk-
. ' CB i
.Tanap opacupa €rran xon yuyH ucGoriiaimus). Pdapas KHTalK, A =

- AC pauuoHan G6yJacuH, SbHU A = qi, 6y‘ epaa p, g— 6yTyH mMyc-

— B

CB

6ar connap. AB kecmamn Dy, D,, ..., D:

oig~1 HyKTanap Gunam p +

+¢ 12 TeHr 6y.akka 6§.namus, ;i% = £ 6yaramu yuyrn D, sykra €

_ N €8 . : .
HyKTa ycrura tywagw. D, D, ..., D, +o—1 HyKTamap Dy, D,. ..,
l?,, fg—1 HYKTaJapHuer f amamrrupumisars o6pasiapu 6yicud. Y Xou-

A2 1- meMMajian KeMW6 uWKKaH HaTIKara Kypa D, D, ..., Dy,
" HyKtanap A’B’ kecmawn p 4 ¢ ta Tenr Gysakxa 6yaanu;

)

—— —_——

—

A Dl = ‘ ID2 =...= Dp_]Dp = DpDﬂ-H = = DP+G;IBI'
Wyngait xuaws, 25 = Lo A€ o (B C,— (4B, C'), A=2C con

MPPALUOHAL GyaraH Xon XaM my Tapri6ia mcGotvaHam ([14] ra 4a-

pajicuH). A . , , - : ‘
Bup xygr (4,, 4,, 4,), (A4}, A, A) nyxranap yunurunu KapamuK.,

,Xap 6Hp yuMKHHHT HyKTaJapH GHp TYFpu uusHKAa érmacun. Koopaw-

Hatanap Gown A; HyKTa. Ba GHDIMK BeKTOp/apH ei:—:ZZ,,";; = ZI—A:
6yaran &8 = (A,, e,, ¢,) penepnd, myHUHTgeK, xoopmmaranap 6o
A[ HyKkTta Ba GHDIHMK BeKTOp/apu e = A4, Z;# AjA; Gyiran &8 = .

= (A[, €|, €), penepnu KapafiMus. By penepnap Gunau ynapnan Gupm-
HH MKKMHUHCHTA JTKa3yBuH Guprusa addun a/IMALITHPHII AHHKJIAHALIWHY
Ou3 Guamus. Xap GHP yUJIHKHHHT HyKTaJapu GMp TYFPH 4H3HKIAa €TMa-
FaHl y4yH ynap yuOypyakiapHH awukaaiaM. J[lemak, TEKMC/HKIA UXTH-
épuit Hkku A,A,A; Ba A A, A; yubypuaknap Gepuica, ysapiad Gu-
PHHH MKKHHUHCHTA YTKadyBun adpHH a/IMAIITHPHII MaBXyJ,

Taspud. Arap TeKHC/IMKAArH MKKH ¢urypanaH GUPHHH MKKMHYHCH-
ra yTkasagurad apdus  aaMamTHpHI MaBkyj G6yica, 6y ¢urypanap
agdun skeusasenm ueypasap Refunanu. , :
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Y

" By Tabpugra Kypa TeKHCJWKAA GepwiraH Xap Kauiait WKKH y4Oyp-
yak Gup- Gupura apduH SKBHBAJTEHT, WIyHHHrJeK, Gepuiran Xap Kauuai
MKKH DapajiieforpaMM adduH SKBHBAJIEHTIHD.

Supe nxuépuit ABCD typrOypuaksu kapaimus. E ymunr AC, BD

JMArOHa/JIaPHHHHT KECHITAH HYKTaCH  GYJICHH. Addun  aamaluTHpHII |

ABCD T1ypr6ypuakun wysgait A’'B’C’D’ 1yprOypuakka yTKasajiHKH, E
nykta AC Ba BD KecManapuu Kaufafi mucGatpa Gyuca, yHuHr E’ 06-
pasu A’C’ pa B’D’ Kecajlapd XaM XyARH IWyHJa# HucOatia G6ynany,
sbHU (3- Xoccara Kypa)

(AC, Ey=(A'C’, E'j, \BD, E)=(B'D', E'). (31)

Axcunua, ukkura ABCD, A’B'C’'D’ typrGypuak yuyH (31) Gaxa-
puica, yiapiaH OMpHHM HKKMHUHCHTA YTKasajurad agduu aaMallTi-
pHII MaBxyj (teopemara Kapaur). [lemak, uxrnépuit wkkura ABCD,
A'B'C'D’ 1yprdypuak apdu 3KBHBaneHT GYmum ydyH (31) WapTHHHT
Gaxapuuid 3apyp Ba etapi, Gyspa E, E’ moc pasuupa Gy TyprOyp-
YaK/ap AMATOHAJUIADHHUHI KECHIUraH HyKTaJapH. _

- 45- §. Addun anmamTupannnf anasuTHk ndbopacu

Texucmukia uxruépuii ukkuta B8 = (0, ¢ ), B'=(0;, e, &) ad-
¢un penepun Kapaimu3 (22- unamay. Yaap TexucuKza 6upop of (B) = B’
AIMAILTHPHILHY . AHHKJIad 4. oo

8 penepra nucGaran M HyKra-
HMHT KOOpJMHATAJAPMHH X, Y Ou-
nad, yauHr M’ =qof (M) ob6pasuBuur
KOoOpAMHATAIapHHY 3ca X', y’ OunaH -
GenrunaiMus. AdduH ajJMallTHPHIL
Tabpudura kypa M’ Hykra &8’ pe-
nepra Huc6ataH x, y KOOpAMHATa-
Japra 3ra. : .

, -
8’ penepHuHr €;, €, KOOPIH-
Hata BeKTop/iapH «8 penepra HHc-
- -
Gatan e (a;, a,), ,(by, by) KoopaH-
HaTa/Napra sra, SbHH

b — ~ ’ : _ ‘

€=a, € + aye, o g x
- N - (32) .
e, = bye; +b, e, : 122- unsmd

¢, ¢; 3ca O KoopAHHATanap ‘
GoiHMHT o8 pemepra HHCGaTan KoOpAMHATakapH GYJcHH. Y XoJaa

0M'_== x e, + y’z.:, oM = xeil—!- y_e;, 00’ =C1e—1>+ Ca e: (33)
Jlexun o ' '

OM’ = Q0" +O0'M’. (34)
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/

(32), (33) renrmuKkaapuu .%Tuéopra OJICAK, (34) TeHl‘JlPIKllaH yuuby
Mynocaéamn XOCHJI KHJaMu3; ‘

, x 91 +yez (a1x+by+cl)e1+(¥12x+bzy+c)ezv

Oynian .
' _‘x =a1x+b1y—l—cl,

, (35
LYy = ayx + boy+ c,. (35)
7‘, ? BeKTOpJIap KoJjilMHeap Gy/MaraHd yuyH (35) Q)opmynanapna
4 b o, (36
a, b, .

Ilynpait xuau6, Tekucaukpard of aIMAWTHpHIUZa o8 penepra Huc()aTaH
M’ = o (M) HyKTaHHHr KOOpAMHATANAaPH M HYKTaHHHT KOOpAHMHATANADH
opkam (36) mapT Gaxapusradaa (35) (bopMy.naJxap 6yfnua nbosana-
Hajn.

AKcHHuYA, TeKHCJMKHE Gupop f anmaxmnpnm (35) dopmynanap Gu-

‘a, by

JaH aHMKJaAHTaH Ba yHia ‘5= 0 6yacus. By anMawTHpHIIHUHT

ay O,
apdun anMawTupuiml 3KawuuM  Kypcaramu3. Illy Maxcapma o8 penepra
nucGaran Ax + By + C = 0 rtenrnama Gusian aHHKJIAHTaH (6ynna 4, B
HHUHT KeMujia Gupn HOJw,aH tapksm) Gupop £ Tpru YM3UKHU OJIaMHU3.

f a/IMallTHPHIL [ Ty¥pu YHHKHH I" ¢urypara yrkasanu, !’ ¢urypa
HHHT TprH YH3UK 3KaHMHH K{pcaTcak, Mal«;canra spuwras . 6ynaMu3

(35) nu Ky#uaarnya €3amma:

{ ax + byy=x' —Tclv_.
lagx + by =y’ —Cy,

14 B
: a; b} ” ‘ .
6y epra| * '|5=0 Gyarasn yuyn Gy cucTeMa GUpraiukia, yHH euuo,
Xg Op o
X, Y H{ Tonamus: i ’ p
i ‘ by ¢y
N by ¥ — by y — by &
x-_ \{11 bl \ \al bll ay bl ’
aq b2 Qag bz ag bz
' €10 :
S ag ’ a; ’ Cy Qg
y=— T Ay GG (37)
. tal by ay by a b ,
a3 by ay by ay by

(37) nan x Ba y muHr guiimataapuau Ax 4 By 4 C = 0 ra Kyiu6 ux--

yaM.J1acaK,
A —Bay , | Ga—ary , Ao el B'Zﬁil L C—0
lal bll |a1 bll t01b1!, ‘al*bll
ag by ay by ag by ag by
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CKH - . .
: (Abz —Bay) x” +(Ba, — Ab) y" + (A{ s

| by Ca T
€ ay byl\__ ’
+ B\% 2 +C a, bz')_o. (38)

. . ’ LY
(38) na Ab, —Ba,, B»alwAb1 COHJIapHHHT Kamula OuDH' HOMZAH

(papKJI, UYHKH aKc Xojja
Ab, —Ba, = 0, Ba; —Ab; =0

. TeHIVIHKAapAaH @b, —a,b, =0 Gymramn yuyn A =B =0 keml un-
Kaad. By 3ca Kwiuuran (apasra aun; uyuku A% 4+ B?5%0. llyHnai ku-
au6 (38) rtenriama (y3rapyBud x, y Japra HucOataH OMpHHUM Japaa-
M Gyjrand ydys) TYFPU GHSMKHHAT TEHIVIAMACHAHD. Hémak, " ¢vry-
pa—TYFPH YH3HK. , : '

Bus Kyimpars daxrhu ucGornamra - Mysaddax OYmauk: Xap Kauah
aduH aTMAWITEPHII KOOpAMHATANapAa (35) YH3HK/MM (opMyJaiap 6yau-
ya- uponananasu, GyHza

: a, b -
e . *)

a, b,

Ba, akcunua (35) uusnkau ¢opmynanap (*) wapraa xap BakT TERHCIHK-

Aard adul aNIMALITHPUIIEH HpoAaTARIH. o ‘
Adpbuu aiMaliTHPHUITA MECONAAD.

-

e TR
1. Tekvicsmkaa wynfah ukkuta &8 = (0, e, e,) aa 8’ =(0, ¢, ¢;)

addun penepiapHu Kapainmx, - Oynia ;T= k“e:, E; = kE; 6yJcud. By

MKk apdun penep Gupop of adun aIMATHPHIIHK AHUK/IANY, FDHU
& :B— B, Oy Bakaa v+ M Ba M’ = o (M) nykranap yuyyn

3ﬁ=xz+'y'g, ()—I—M’=x2~}1yg=’kx2+ky;;=k0_/\4;

Xap xaumait M, M’ Moc uykranap xydru yuys OM' = kOM mapr-
HM KAHOATJIaHTHPAJHTaH a/MALUTHPHUI TEKHC/MK/A O wmapkasm Ba k
Kospuupentn roMorerus spu (40- §,  3- Tavpug). Jemax, romorerust
adpUH aTMALITHPHIIAMD. o

9. of anvaurrapan B = (0, e, o) Ba B =(0', ey, o) adun
perep/ap OuaH anukJ/anraH GyacuH. Y Xoija xap Kangait M Hykra -
. Ba yHHHT of anmawrhpuaard M’ oGpasd yyyH '

Z)_M = x_eb, +y_é;, oM = x_e’1 +y'£z=>6v1 =—67M';
NeKUH '

' MM’ = MO +00" +O'M' =00,

Xap xanmait M, M’ moe, Hy;granapk)xyq:m yuyr MM’ = 00’ wmapr
HH KAHOATJIAHTHpaJHIaH ajMallTHDHLI rekucmukga OQ° BeKTOp Kajap-
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N o napamnes Kyuupuin spu (35-§

y : 1-Ganp). [emax, napamuien ky-

oM YHPHIL aPHH aJIMALUITHPHLIAHD.

3. Texucmkna a Tyrpu un-

3K Ba KOOPAHHaTajap GowH

‘4 yMyMuii GYy/rad IIyHAad MKKH

4 . . -— — , —’>-

- DMI iz; - (O’ el’ ez)' $ = (0’ el,

& ' €;) apxpuH penepHH OMARIHKKH,

AII\, ) ) OE& el ‘l-l_)a,-*e;zel, 82'=

e ‘ (—1——2};’ e, ma e),_L e, (A5~ 1) 6yacuu
= - 4H3Ma).

A’ x=
0| & A=A, P *a "Bynnah ukku addun penep

Guwian aHukJanrad of adxpuH
aIMalITHPHINAA Xap KauAail Moc

123- unsma M, M'=o (M) nykranap xyd-
- TH yYyH ,
aﬁ: x}:—!—y};, ()_M’ =x_2;+y—g;=x;:+ly2; (39)

MyHocaGar/iapuu €3a osamu3. (39) MyHocaGarapian KypHHaauku, &8 pe-
neppa M, M’ myxranap ym6y Koopammataiapra sra: M (x, y), M’ (x,
A y). Bynian'sca Ox =a TYPPH UH3UKHUHIT HyKTajapn o aAMalTH-
puHiia KysraiMac Jerad XyJioca KeJHG Yukald. i

MM’ = OM" —OM = (A — 1)y o= MM’ || o => MM’ L Ox.
MM’ tyrpu wMsuK Gusan Ox = a TYFPH UMBHKHHHT KECHUIraH HYyK-
Tacueu P Ounan Genruaailyiik.

&8 penepga P(x, 0) G6ynams, y xoipa MP — — y;:, I;—A:I" = Ay;;,
6y MKKH TEHrJMKAaH

MP — ——; PM’ &u PM' = APM
/

-MyHoca6arra sra Gynamus. Illynpai kum6, xapamaérran o apdun an-
MalTHpuul ywy xoccajapra sra: .

1) Ox =a TYrpH uM3MKHMHI Xap GuD HYKTacH Ky3raiMac;

2) Ox ra Termum Gynmaran xap 6up M uykrara Moc M’ mykra
YuyH Y6y HKKH INapT Gaskaph/ajiu:

a) MM’ 1 Ox = a;

6) xap 6up P = MM’ ) Ox uyxta MM’ Kecmanu Gup xu1 (——i)

nucbatna Gynanu. '

Ilynpait xoccanapra sra. 6yaran apdun amMawrTipuuen A < 1 6ya-
ranja TeKuCIMKHH Ox = a myrpu wusukka gucuw, A > 1 6yiranna Te-
kucivkuy Ox = a myrpu wusuxOan 4ysuus pe6 atanapu. Bynaa A Ku-
cuw EkH Hjsuuws KoapdHIHEHTHIMD. ‘
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46-§. Texucauxpard adpdHH ANMAWTHPHILAAD TPYNMNACK
‘ BA YHHHr KHCM Fpynnajaps

A opxamM TeKHCTHKHMHT Gapua add¥iH AIMAWTHPHULIADH TYMJAMHHH
Genrunaimus. of;, of, 3ca’ A TynJaMIaH OJHHIaH MXTHEPUH HWKKH adduu
- B i
ammvaurrupui Gyncun. f = (0, e,, e,) texucoukaard Oupop adduu pe-
nep, M TeKHCTMKHMHT MXTHEpUI HyKTacH G6yuim6, yHuHr o8 penepra
HHCOATaH Koopauuaraiapi X, y Gyicud. of, anvawrapuwr & mu & =

=(0', ;'; Z;) a(un peniepra, M 'Hylgramf M’ nyxrara yrkascun, o, sca B’

penepuu B = (0", éT ) e;r) apdun penepra, M' nykrauu M’’ mykrara
yTKascuH, y Xoua adduH aNMATHPHIIHKHT TaBpHHra Kypa

M5, 9)g=M' (3, §) g M'(x, §) 5 =>M" (x, §)g- (40)

oAy, o, anmawrtupuuiapuunr of,of, KYHafTMACH XaM TeKUC/MKIArH
anmaurTapuiaup. gy :M—> M'', BB Ba (40) ra acocan M (x,
Y)g=>M"(x, y)g. Oynnan of £, vuHr apdpH aJIMALUTHPHLI 3KAH/HMTH
K PHHAH. - ‘

Texucauknaru v+ of,- apdun anmaurrupur 8 penepun B’ penepra,
v M(x, o) g HYKTaHu M (x, v g HYKrara yTKasrauja yHra TecKapH
f~! anmawrupuw B’ penepuu B penepra Ba M’ (x, y) g HYKTaHH
M(x, y) 5 HyKTara yTkasanu. Bynpan f~! muur addun aamawrapuin
sKauaurd Kewm6 unkand. Illynnaft ka6, of;, o, € A=>Af; € A Ba
A CA=fT1= d?l € A. I'pynna Tabpudura kypa A Tyniam rpyn-
Na TAIKWI 5TAfd. YHU TEKMCIMKIA Qun armaumupuuinap epynna-
cu peiwmnanp. By /rpynnaHuHr acocuii WHBApDHAHTH TYFPH UH3HKAArH y4

HYKTAHUHT OJuii HAcGatHaup. TeKuciHKZard yxwam aJMalliTHPHULIAD
rpynnack P addus anMalITHPHILIIaD PYNMACHHMHT KHCM TPYNNacHAup

- (43-9). -

47-§. UnBepcus, yHHHr aHAMHTHK MQonacH Ba Xoccaaapu'

bus oKopuaa kypub yrram Gapua aMairupuuviap (adpdun anmaur-
THPMII Ba YHHHI XYyCyCHM XOJIapH, VXuall aJMAUITHPHII, Xapakart)
UM3HK/M aJIMAINTHPUILIAPAHD, UYHKH Oy a/jMaluTHpHuLIapAa TYFpH 4H-
3MKHUHT O0pasd TYFpH uM3MK 31u. Dynapiaan Taluwapu, uryaga# ajamam-
THDHILIAD XaM OOpKH, yJapia TYEPU UH3HKHHHT o0pa3d Xap BaKT TYF-
pu uusuk OyJaBepMaiigu. Dynfali anMaumrtvpuuniapra Mucosl cudaruna
MHBEpPCHS GHWJIaH TaHHLIAMHS3. : ‘

Texucankza O Mapkasmu Ba r paguycid (0, r) ailiaHaHu OJIaMH3.

Taspud. (0, r) aiyiana érran TekucaukHuar O Jan Gomka' xap
6up M uygracura OM uypia éryBuH Ba

-
1 0=M 6yaranga Q0 HOJb BEKTOPHHHI Xap Kaniafi BeKTOpra KymadTMacu HOJMb

BekTOp 6y/M6, (41) IWAPTHH KAHOATJIAHTHPYBYH Xe4 Kauaa# M uyxra MaExyx Gya-
MafaH. .
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OM . OM’ = r? 41
LapTHY KaHOAT/IaHTHPYBYM M’ HYKTaHH MOC Ke/THPfMIaH a/MAMITHPHLL
UHBEPCUOK armawimupuul €Ky uxeepcus jehunapu. (O, r) afinaHa us-
eepcusi aidranacu, yuunr O MapKasd UHEEpCUS MAPKA3U, paadycu sca
uneepcun paduycu pevnnapy. (0, r) afinanara HUCOAaTaH HHBEPCHAHH uy,

KypuHMuAa GeJrujaHany. , \
_ VnBepcus tavpudura kypa moc M, M’ mysranap Gurra OM Hypza
€Trand yuyH : '
OM t10M’ = OM-OM’ = |OM || OM'|.

Wyura xypa (41) wapran OM-OM’ = r? gypunnuzna €3MII XaM MyM-
KHH.

X 6upop tynaam G, yHuHTr Gupop aNMAlUTHPHLLIAD TYnJamd 65.1-
. cud f € Gy vu onalimuk. f +# E, 6yncun. By wapraa ff = E, 6yuca, f
UHBOMOYUOR armauwimupuus  fedmnany. IOxopupa KypuwiraH amvamri-
puLLIapAaH YKKA HHMCOATAH CHMMETPUSI, MAPKA3Hi  CHMMETDHS! HHRO/IO-
IMOH ATMAIUTHPHII MHCOJIADUAMP.

KuBepcust xaM HHBOIOWHOH anmaurrvpawaup. Xagukarau, (O, r)
afinanara HucGatal uy, wHBepcuss M wuyktanu M’ Hyktara yTKascuH.

Tawspugra kypa 1) M" nykra OM nypra rerumm, 2) O-A:{ . (ﬁ/l_)' =r?,
Ily afinanara HucGaraH MKKMHUM Mapra u), wuBepcus M’ mykrtamu M’’
_ HyKrara YTKascuH Ik, Y xona 1) M" nykra OM’ mypra Terumr

o, 2) OM’ -OM"" = r? 67146,

——p ——

OM'-OM"" = OM-OM’ = M" = M =y, .ur, : M= M.

Jlemak, MKKM Kappa MHBEPCHs afiRaH ajIMAIITHPHMUI JeMAKIHD.
Hygrara nnBepcuon HynTauu tonmuw. 1. Bepwiran M
Hykta (O, r) uHBepcusi aiinanacH GWIAH aHHKJAHAfMraH AOMpara TEerHil-
Jm 6yncud (124-uuama). M nyxra opxain OM mypra TepHeH Ky AAp
KW [ Tyrpu uusukHM yrKasamus. [ (] (0, r) =T 6Yncua. T myxrajza

124- gpama 125- yu3ma
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(O, r) afinanara ¢ ypuumaHn yTKasamus. Yeuur OM Hyp Gunan Kecuu-
rau Hyktach M’ Gyncui. M’ mykta M ra HHBEpCHOH MOC HykTa G-
aagu, seae M’ = uf) (M), uynku 1) M’ uykra OM Hypra Teruuuiy;
© 2) 1yrpu Gypuakiy OTM, OTM’. yuGypdakiap yxwaw OY/irauy yuyH
oM _ OT _, OM-OM’ =JOT* = r*.
oT oM’

2. Bepunran M nyxra (O, r) unBepcus afilaHachra HucGatad Taul-
k1 HyKTa Oyucun (II 606, 22-§ ra Kapasicun). YHra MHBEPCHOH HYKTa .
KyBuaarnua tonwiand. OM xecManu auamerp KwiG, €plamuu aisana
upannagu (125- unsma). VIkku aitnananudr kecuiran A, B HyKtanapusu
tyramrapysud AB parapuuur OM uHyp OwiaH Kecuuira Hykrach M’
W3/anrad HyKra OyJjann. Xaxunaras; M’ Hykta OM Hypra reruuum
" Ba scamumura kypa AOAM tyrpu Gypuakm xampa AB Ba OM tyrpu
YHAPKJIAp TepeHAuKyAsAp 6yarand yuyH [OM |- [OM'|=r2 :

3. Arap Gepunaran M HyKTa HMHBepCHSl aiylaHacHja €rca, yHTa Moc
HYKTa Wy HyKTaHuHr Yau G6yaamu, uynkd M € (0, )=>OM =r, y
xonna (41) rfl acocan OM’ =r Ba M’ Hykra OM mypra Teruunu 3Ka-
uura kypa M’ = M. JleMak, HHBepcHs aH/iaHAaCHHMHT Xap OHMp HyKracu
6y uHBepCcHfAJa MHBAPHAHT HYKTa OyJaju.

" MuBepcHaHUHT aHaNMuTHK HboaxcHu. Koopaunaranap Goun
HHBEPCHS aiJIAHACHHUHT MapKas3u cudatuja 6yJirad XOMHH KapaiJiHK.
M Tekuc/MKHAHT MXTHEDHE HYKTacH, M’ 3ca yHMHT uf, Aard oOpasd

6yiacun. &8 = (0, i ?) penepra uucbaran M(x, y), M'(x', y’) neit-
A¥K. X', Y’ KOOpAMHATANapHH "X, Y opkamu upojanatmmk. OM, OM’
BEKTOpJIap KoJlHHeap Oy/rauH ydyH :

OM’ =1 O0M (A € R). | (42)
@) =>AOME = s A= L o OM' = —— . OM;  (49)
oM om:
. e r2.
@W=r T +y= S iy D= | T
. x3-+y3 . y = Yy 2
xy2

(44) uHBepCHOH aIMAUTHPULI HOPMYJIACHAHD.
UupepcusHuHr xoccajapu. 1°. Tekucauk HyKTaJapHHH HH-
BEPCHOH a/IMAUITHPHILAR: a) HHBEPCHA alIAHACHHUHI HyKTasapd Y3u y3u-
ra yrans; 6) HuBepcus al/IaHACH TAIUKAPUCHAATH HYyKTaslap HMHBEpCUS
aii/laHacH MYMIATH HyKTanapra, HMHBepcHs aiVIaHaCH HuMiard (MapkasjaH
GollKa) HyKTalap MHBepcHf ail/laHaCH TAlIKAPUCHIArd HyKranapra yra-
IH.
HUc6oTt. Arap M HyKTa HHBepCHs aH/laHaculaH TallKapuaa €rca, y
XoJ14a 0/\"1 > r 6yaub :

OM .OM’ = r? , (45)
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Myuocaﬁar ypmum 6y mam y‘fyﬂ OM’ < r O6ymaum, sean M’ Hy;g-ra
(O, r) afnana vuufia émmum mapr.” Arap M’ HyKTa WHBEpCHAI afVlaHacH
nunja €rca, OM <r 6ym6, (45) myHoca6arra xjpa OM’ > r 6y.mmm _
avin M’ uykTa (0, r) afinana TalKapHCHJA éTHiuM mapr. A
2°. HHBepCHﬂ MapKasullaH YTYBYM TYEPH WYHMSHKKA HHBEPCHOH MOC
¢durypa my T)’Fpﬂ YU3UKHHHT Y3UAHP. -
- HWcbor. ! TyFpu UM3MK HHBEpCHs MapKasH 0 nau yreud. ¥ M ¢ 1
. HyKTara uasepcuoH M’ nykra yuyn M’ € OM (OM—nyp) wapr Gaxa- .
puirand cababmu M’ € | 6yaanm = [ TVFpH UMK V3- j3ura yramm. A
3°. Nusepcus MapKasuJan y'maﬂmlraﬂ TVFpH tmsm(l(a Moc ¢urypa
. MHBEpCHsi MApKaslaH YTYBUM afinana GyJand.
NcGoT. | TyFpu uu3HK HHBEpCHA MapKasHIaH. y'macml Ba

Ax+By+C 0 (C0) (46)

TenrsiaMa Guian aﬂmgnauraﬂ 6yacun. Wuepcasuuur (44) aﬂanumx
ndonacHaan x, y Ba x’, y OpKa u@onanaﬁmua

r2 re_ ¥ s - y? L g? "
; oy T @t ‘(x’+y’)’ x84y - +»y wapya
Bynnan o ‘
- (X’ 4+, X o .
« v ’2 "" (x’ﬁ—{-y’ﬂ)rﬁ ~—x13+yf2 »
@+ g r? , ‘ .
= . rﬁ : : x’ﬂ lﬂ y . . (47)
(46) naru x, Y ypuura (47) Aan x = ——0n ,2+ —x, y= '“r —~y wui-
MATIIapHH K§AHG, UXUAMJACAK, KYHWJATHHH XOCH KHJIaMHa:
N CW?+y'3)+r*Ax +By)=0
8xu » ‘ ‘
' x Ar? L _q_ﬂz_,r’sz
( + )+(y+2c)—( 2¢C )
By TeHrnama Mapkasw (——-2-‘2’—2 — ‘.%ﬂ) HyKraa  paznycr ” Vf; B

ra TeHr aijlaHan¥ udopanainu, gaxkar yHaan O HyKTaHH _HMKapHII Ke-
pak. Illynnaft kum6, unBepcHa Mapkasu O nan VTMarad TYFpH UH3HKKA
HHBEPCHOH MOC qmrypa HHBEpcHA MapKasufau VTyBun (O HyKracus) ai-

Jlaga 3KaH. A
HHBCPCHHHHHI‘ HHBOJIOIHOH X0CCAra STAMHTH ca6a6iu HHBEPCHS Map-

Kasu O JaH yrysun (O myxracus) ailnaHaHuHT odpasu O HyKTajaH yt-
'MafiANras TYFpH YHSHKIAH nﬁopar .
- 4°. ViuBepcust Mapkasujan yTafiiuran aitianara Moc ¢urypa HHBep-
CHst_MapKasujlan yTMaiijluras aivianajup.
Hc6or. (0', R) aiinanann Kapafimus, YHUHI TEHTJIAMacH
(c—x) + —y) =R R 1)

6yacun. By Tenrnamann KyAuaardua €3umr MyMKHH:
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Gy epaa - | -
a=—2, b=—2y, ¢=x4+4y2—R2

(49) afinana O myxragas yT™acH, sbHM c=< () Gyncun. (49) aiina.

. HaHWHT 4. Jard OOpasHHM TONAW YYYH X, § HHHT (47) JiaH aHuKJIaH.
- TaH KufiMaTapuuy (49) ra xyiicak,

ray’ A2 2y’ : re , ' 2 , ’
(x’2+y” ) + (x’”+y’”) te (x’2+y” ¥ )+b(x’2+y'2 Y )+
te=0=c(x+y?) +r(ax’ +by’) +rt= 0= '

’ ’ r? ’ ’ r
=>x2+y2+7(ax +by)+:—=0.

By renrsama 6uman O
HYKTajlaH YTMaiaurau ai-
JlaHA aHWKJa"and. [lemak,
MHBEPCHsI MapKaspiaH VT-
-Malpdran a#naHa wuHBep-
CHAl MapKasHJaH {TMaiiiu-
TaH ailjlaHara ajJMalIMHa-
IH. A g
- 5% (0, ry) aiinauna
0y, ry) a#nananunr up
HHBepcHAnardy obpasu 6y.i-
CHH

: A, € (0,, r,) HyKTanu

onamus, 04, N (0y, ry)= 126- uuama

= {4,, B,} 6yacun (126- '
uusma). Arap uj (4)) = A, ug(B,) = B, 6yaca, y xonna {4,, B} =
=04, N 0y, ry) 6yam6, O,A; TYrpu umsux O,B, TYFPH YM3HKKA

Ba- OB, 1yrpu umswk 0,A, TVFpu unanKka napasien 6ynanm. ul (4)=

= A, up (B,) =B, 6yacmn, y xosa 0_:4_; . 5A2 =r? 531 . O_B2 =r2
Bynapnau A

0A, - 0A, — OB, - 0B, = r*. (50)

Al; A,, By, B, wyKranap 6urra Tirpu ‘uusukAa €trad yuys OB, .||
| 04, 8 OA, || OB, = 0B,=A OA, pa OA,—p OB, y xoma (50) zan
—_— — —— —— —— —_—
B OA, - 0B, = A0A,-0B,, Gyujian A= ra sra 6y.mamuz. OB, = A 0A,.
5/1, = A,OBlATEHF.HHKJIap){aH kypunanvky, O Mapkasim Ba A Kosddu-
LIHEeHT/H Hf; roMorerust Xam (O, r|) cinanann (0, r,) aiinanara yTKa-
samn. Bynna Hy (A) =B, H (B) = 4, H: (0)=0, 6ymnam. To-

MOTETHAZA TYFPH UHSHK Y3Hra mapasjlesl TYFDH YH3HKKA yTramu yuys
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0,4, 1| 0,B,, 0.8 Il 0,4,. 6l

(51) MyHocabar Gup Xydr MHBEPCHOH MOC aiiaHajapra TECHULIN Ba Gup
TYFPH UM3HKJA ©TraH MKKY XKy(QT MOC HyKTaJap Y4yH YpHHIH 6yJiraH
ACOCHH XOCCAIMP. ‘ ' .
6°. Bepuiran MKKM 4YH3HK OpacHjard Gypuak' yJ/iapra 'MHBEPCHOH
Méc unsuKaap opacuparu GypuakKa KOHTPYSHT GyJald. :
By Xoccanw KapanaéTrad UM3MKMap aisananap €Ku TYFPH YHU3HKJAD
6Ysiran xoa yuyH ucOor/iaiMu3. : .
Uc6or. UaBepcusi MapKasu
O pan ymvarau (0,, ry), (O,
r,) aiiiaHaMlapHH KapaliuK. ug
mpepcusiga (0, 1), (0, 13)
ali/IaHaJaPHAHT o6pasziapu  MOC
pasuiga (0, , r)), (O, r,) ai-
nanazap 6yacun. Arap A € (0,
r) N (0, 1y Ba ué(A)=A'

127~ uu3ma

6yaanu (127- unsma).

Arap OA Tyrpu UH3HK (0,, ry) aiunana Gunan A, B HykTanapaa Ke-

| cuuca, 5°- xoccara kypa 0B Ba 0, A’ TVPpu umMsmMKJap mapanien Gy-

“napu. Bynpau A OBO, ~ A 04’ O; , ¥ Xohja

£.0BO,= £ 0A'0,. | (59
A BOLA tenr e = £ ABO,= /£ BAO,, y xonza
£ 0B0,=0,AA’. o (53)
(52, (63) nan ‘ | |
LOAA =L 0 AA - (54)

Ba Gy Gypuakiap Kapama- Kapum HyHairas. ' ]
Xynnu wy xa6u O,B Ba 0, A’ Tyrpu uM3uKJAp Tapajien 6yJra-

HUJAaH ;

#iyranran. (54), (55) TeHrJMKJIapAaH £.0,A0, =1L O’1 A0, B yJap
Kapama- KapIii #yHajirat. o

~

1 Hxku wusux opacudaeu Gypuax 1e6, Gy HHSHKIAPHHHT KeCHIIraH Hym‘anapm;i "
yaapra yTKaswiras ypuHManap opacunars GypuaKka afTHIANM. Arap WKKH UHIAK Ke-

cummaca, yiap opacuzarn OypUax MamiKya smac.
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IV B OB. HKKHHYH TAPTHBJI_H YU3IUKJTIAP

23-§ na asreGpank TMSHK Ba, YHWHT TapTHOM TyrpHCHAa TYUIYHYa
KeATHPUAraH suu. 24 — 30- § sapna OupuHUM TapTHGX anrebpauk uy-
SHKHUHT XOCCAlaDUHH YHHHT TEHFJIAMACKIA acocaHub - TEKIUMpAKK. by
6061a MKKHHUM TapTHO.H anrepanK YUSHKJIAPHHHT FeOMETpHK Xxoccana-
PHHH ypranuuira jramust. Afipum «aiinuray XOJL1apHu> * (MKKH TYFPH un-
3UKKa aHIanHG KeTwun, MaBXyM uH3HKJIap Ba X. K.) Hasapra oJimMacak,
MKKHHYH TapTHG.u UH3HKJIAD yutafup (3/mnc, ranepGona, napa6oaa).
By uusuknapuuur Tamaii Xoccanapu gaaumru Ipenus OJTUMJIADH TOMOHR-
AGHOK ouniraH sau (Menexm, Anomnomufi Ba GowKanap, spamuanan
oipunry IV — 11T acpnap). By unsugnap 4CTPOHOMHS, MEeXaHHKa (han-
JIaDH Ba TEXHHKAJia KeHr KYJ/LaHranu.

: fé 48-§. danmne - . -

1. Tabpudu, kanouuk TeHrmamacu. Tekucimrna xap 6up
- | HyKTacunan ¢oxycaap net arallysud GepH/raH MKKH F,, F, nyxrarava
6yaran Macoanaps HurdsEcH Gepunran PQ Kecma Y3YHJIHTHTA TEeHr
Gyaran Gapua HyKTanap Tymiamu ssaunc ne aranagy. Bepuaran xecma
Y3YHJIHTH (oKycap Opaculiary MacogajaH Karra2. ' :
‘Bepuaran kecmannmr Y3yHaurusn 2a(a > 0} Guian, dokycnap opa-
Cuiaru macodanu 2c (¢ > 0).6uian Genrnnaimik. Taspudra Kypa® a >c.
Sumnenars uxruépuit. M HyKTanuar F, sa F, Qokycaapian _Maco-
danapy yHuHr ¢hokaa paduycaapu pefinnasy Ba moc pasumna r,, r, Gu-
JAH Oe/TUNaHaNy, SIbHE ' R

r1=p(Fy, M) Ba re=0 (Fy, M).

DJIHACHUHT TabpudHura Ky-
pa ry, ry dokan pazuycaapHunr
AHFHHIACH ¥3rapmac 66, Ge- :
PH/ITaH KeCMa y3VHJIHrHIa TeHr, . T .
SBHH ‘ ’

p(Fy, M) +0(Fy, M)=2a éxu ’ M

2
rtry=2a. (1 1 \Z.
- (1) Tenrmuk  sammncra  re- .// ~

THLLIY  HXTHEDHH HyKTa YUyH £¢co) 0| ¢ - £60) & b_

y

YPHHIH 6Y/m6, yau KOOpAHHa-
Tanapia upojanahmmk.
Jekapr penepunn Tenryama-

128- uu3ma

1 Texncnuxnarg SJIEMEHTAD aHAIHTHK reomeTpusiia acocaH 1-ga 92- TapTHOIH 2.

. reGpaHK 4YM3HKJap Ypranunagu, xouoc. ‘
62Beppmran KeCMaKHHT Y3yHNHrU (PQ = 2a) dokycnap opacuparu Macodanan xar-

Ta 6yaMaraH Xonza suaHmnc MaBXyn  Gyamaiiny, UYHKH yubypuak KoHgacura Kypa
- O(Fy, M)+ p(Fy, M)> P (Fy, F3) xoama snmume Kecmara afiiaHagu. - i
3 a = xoana snaunc Kecmara afitanagu.

-

131

/ www.ziyouz.com kutubxonasi



HUHT COJJA OY/MIIHra MMKOH Gepaluran KH/IHG Tap/aiMus: aGcuuccanap

Yxunn Qokycaap opKasH F, nan F, ra #tynantupuG §TKa3aMHs. F, F,

KeCMAaHHHF YpTa nNepreHauKy/IApHHI 128-ynsmana Kypcatuiran Hysa-
—_—

JWmAA OpRUHaTasap VKM e oMamys. Tannaurau 6y (O, i, ]7 penep-

na F, Ba F, HyKTaJapHMHT KOODAHHATAlapu MOC pasuga (¢, 0) Ba

(—c¢, 0) 6ymanu,
Snmuncnard MxTHepuii M HYKTaHMHI KOODAMHATA/IApHHH X, Y Gunad
" Genruacak, MKKH HYKTa opacupars Macoga Qopmynacura Kypa

~ = ]/(x—c)z +y* ' , (2)
Try=V Aoty

ry, ry HEHT (2) MyHOCAGaTIapATH KWiMAT/IapHHH (1) Tenr/HKKa KY#HO,
ywGy TeHrjamara sra 6§ 1amu3: :

Va—a+ @+ Vet +v =2 (3)
(3) TeHryiaMa TaHJaHTaH pemepra mucHaTad 3JUIANCHUHT TEHIVIAMaCHAHP,

uyskd M (X, y) HYKTaHHHT KOOPIMHATANADH 6y Tenrnamann dagar M

HYKTA 3JUMICTa Teruuuin 6yran Xojaria KAHOATJIAHTHPALH.
(3) TeHrJAMaHH KAHOKUK MEHCAGMA Je6 arajqyBuH KypPHHMIITA KeJ-

TUpaMU3.
(3) TenrsiaMaHMHI GWPHHUHM XaJHHH YHr TOMOHra YyTKasub, XocH]
6YJiraH TEHIVIAMAHHHT MKKajla TOMOHMHH KBa/parra oumpeaK.

x*+2ck + —{—‘ Y= da® — 4aV (x — o) +y° +x2—2cx + 2+ YR
Byunax _ ' ,
9x = 4a® — 2cx — 4a ¥V (x —c)*+y°
aV (x—c)+y? =a® —cx.

XOCH KWIMHTAH TEHI/IAMAHMHT WKKala TOMOHWHH fHa KBajiparra OILM-
pamus: -

&K1

!

a2 — Qa%cx -+ a%c® + ay® = a* — 2a%x + c2x2,
GyHzaH ‘ -

(a2 — 02) x2 + a2y2 — az (a2 J— 02). (4)
a>coa®>c? pemak, a®—c*>0, Oy mycGar connn b® neb onaf-
JIYK: . '

b2 = a?—c? o 5)
y xoizaa (4) TeHrauK Ky#uzard KypuHHIIAa E3unaiu: ) .
, b2x? + a?y? = a®b*. ' “(6)
(6) mu a%?* ra 6y.w6, ym6y Tenriaamara sra Gynamus: :
x3 g _
-+ =l @
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Suan (7} Tenrnama XaKWKaTaH XaM UWRCHH u(oianamineu nucboT
KHJIaMH3, YyHKH JUIMNC TeHrJamack 13) KypuHHILAAZ OJMHraH 3id. (7)
TeHrJama (3) TeHrVIAMaHH MKKH Mapra pajHKaLIapliad KyTKapuiu Guiau
 XocHn xumHpu. Jemak, (7) Tenrsama (3) TEHIVIAMAHHHI HATHXKACH,
60ungaqa aiiTrania, KoopiuHartasiapi (3) HWM KaHOATJaHTHPAaMHraH Xap
6up HyKra (7) TeHrJiaMaHH XaM KaHoaT/IaHTupagd. JlekuH -(3) Tenrsiama-
(7) TeHrJIAMaHWHT HaTIDKACH 3KaHW DPaBlaH sMac. (3) Tenrnama (7) Tenr

JIAMAHMHT HATHXKACH SKAHWHH KypCATAMH3.
M,(xy, y,) (7) Teurnamann xgaﬂoam.,mupyequ uXTUEpHUi Hym-a 6yn-

" CHH, SIbHM
X
LI/ S (8)

M, nykTa yuyH r1 +ry,=2a TeHTVIMKHHHT GaXkapuJMIIMEH  Kypca-

TAMH3.
M, nygrauuHr QoKas pajaumycsapH, '

n=VE—tg ©)
ro=V T, +oF +4.. (0

a
(8) Tenrmiknan y? = bz(l — ;2—) 6y Kunma'mu (9) ea (10) Tenrauk-
Japra KyHuG,

ry= ‘/aZ-;bZ x2— 2cx, + ®2 + ).

— b2
ry= Vazasb‘ £+ 2cx, + (b2 + ¢?)
TeHIJIMKJapra sra GyJamus. (5) MYH\OC'dﬁaTJIaH 2=a*—b® Ba @® ="
v=b*4- %, IUYHHHT YYyH IOKOPHAATH TEHIVIMKIAp YOGy KYPHUMIIHH
ojapu: _
———_—2 V0 -
r2=V(—2—x1+a) =,§xl+a'=,a+:—x1 ] (1)

IOxopunaru caGabiapra kypa 0 < -2— <1, (8) resrymkian = |x,] <a.

’

Y xonna Z— EARS a, LIHMHET yuyH d—%,xl >0 Ba a-+ £-x1>0. By-
JiapHH 3bTHOOpra oicak, (11) Tenryuknap ywly KYpHHHUIK OJ/lafiu:
r;=a——%x1; r,=a —!——:—xl. e (12)
(12) Téﬂrmmapﬂn xazinaé KY1ICaK,
: ri-try=2a
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ra sra Gynamus. Jlemak, xoopaunaranap (7) TeHrsaMmanu Kaﬁoamanm-
paauran xap xaujai M, (x,, y,) HyKTa 3/MJMNCra TerHuum.
(7) TenrnaMa sasunCHUMZ KAHOHUK meHeaamacu Kefwiand. ‘
(12) Tenrnukaapran ymby xyJoca KelMO YHKAamW: MICHMHT HXTH-
épuit M (x, y) HyKTacHHuHr 1y, ry GOKad pajHyc/apH 6y HYKTaHMHT
- abcLuccac OpKaJH : \

c c
r1=a—7xBar2=a+—a-x (13)

KYPUHHIIJA YH3UKMH u(oJaJaHANIH.
¢ Arap xycycuit xonna a = b 6ysica, 3/UMICHHHT TEHIJiAMacH
’ ’.CZ +yt=a®"
KYpHHMIINA o/iafid. Dy Tenrnama Mapkasi koopauHatasap 6omuza Ba
pajmtycH a ra Tedr aiiyianand udonanaigu. Jemak, aiiiaHa 3/TMICHHAT -
- XyCyCHil XOJH. @ = b 6yaranna b® =a®—c? jan ¢ = 0. ¢ 0 Gyuiraupa
- at—b=c=a>b. _ . .
Mucon. Xap 6up HyKracunan Fi(4, 0), Fy(—4.0) nyxranapraua
6yaran macodasap HurungucH 10 ra TEHT HyKTajlap TYIIAMUHWHT TeHT-
JIaMacyHH TOIIMHT, . ' ,
E uvw. Msnanaérran HyKranap Tyn/iamu GepHMImMra Kypa S/umMrc-
Bup Ba 2a=10sa=05, c=4, b>=a®—c* MyHocabatian H% =9,
b= 3. leMak, H3/aHaéTraH S/VIMNCHHAT KAHOHHK TEHIVIAMACK Ky#una-
raya GyJsanu: ~
. . . x2 yZ

\ L’\ 2% 9 :
2 2
/L‘ { 2. draunc makaAd, DWHMICHHHT iz + %-——1 (7) KkaHOHHK
: a
H

rJiaMace 6yiuYa IAK/JIMHE YpraHamus.
1. (7) TenrnaMazaH KypuHAZMKH, S/UHIC JAKKMHYH TAPTHOIH UH3HK.
2. Danuric yerapallaHraH . unsuy, (arap QUrypasuHr Gapua HyKTasiapi
OHpOp JlOMpara TErHWTH GYJica, yHH wecaparancan ¢pueypa 1eb arana-
: g au). (7) TeHIViamamaH KypuHuG Ty-
y| -« puGAMKY, VHHHI Yaml TOMOHWJATH
‘ ‘ upoia moumo wMycbar Gyumb,. xap
My ‘ M 6up Xaj KyfHaard IUapTHH KaHoar-

x2 2
JIAHTHPHUIH Kepak: -;;<l, i—zgl.

Bynnan jx| <a, ly| <b.
Hemak, (7) teHr/ama OunaH
+ aHVKJIAHTaH /LTMICHUHT 6apya HyK-
TanapH ToMousapu 2a, 2b Gynaran
TYFPY TYPTOYpUaK MuMra >Ko#Jall-
A 4 raH. ;
¢ 3. (7) rernama - Gunay aHHK-
- JIaHTaH 3JJIMNC KOOpAMHATajap VK-°
: Jlapura HHcOaTaH  CHMMETDHKIHMD.
129- uuama Xakukatad, M (x, y) wy suvmmnc-

N\
Q - v
o~

®

7 :

=R
|
|
|
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HHHr Gupop HyKTacu 6yica, swHH X, y comaap (7) TeHr/amaHu Ka-
HOATJAHTHPCA, y Baktia (7) TeWrJamaza ysrapyBuH X, y HUHT (akar
KBaJpAT/IADh  KaTH7IUTaHH YyuyH Oy Tewrjamann M, (—x, y), M,(x,
—Y) Ba M;(— X, —y) HyKTalapHHHT KOOPLMHATAJADH XAM KAaHOAT.IaH-
Tapag. M, nykra Oy ykka mucGaran, M, Hykta Ox ynKa HucGatan
M uykrara cummerpuxaup (129- uwama). Illynunr YYyH KOOpAHHATE VK-
JAPY  SJITATICHHHT CHMMETPHSl VKJjiapupup. CuMMeTpUs VKJApHHHHT Ke-
cumrad  HyKracu O (0, 0) saauncniune mapxasuy pefunany; tokycap
éTran YK VHHHT oKaa (Kku Aefnnany. :
4. D/THMNCHHHT KOOpIMHATA VKJApH GWJIAH KeCHLIraH HyKTaJlapHHn
Tonamu3. Macanan, Ox VK GHIaH KecHITaH HyKTaJapHHH TONHII YUyH
yuiby TeHrJiaManapHy GHPranKIa eyaMis: ’

1

(14

,(14) CHCTEMaHWHT MKKMHUM Tenr/amacupan y — 0 HM GHDHHUH TeHrJa-
MacHTa KViicaK, X = & a xocun 6ynapu. Iynnalt xunu6, smmnc Ox
ykuu A (a, 0) Ba  A4,(—a, 0) Hykramappa kecamu. Illy cuurapn
smmanchuer Oy §x Gunan xecuwran B, (0, b) Ba B, (0, —b) HyKTaJa-
PH TOHWJAZM. DIVMICHHHT KOOpAMHATA YKJApH Gu/iaH KeCHIIraH HyKTa-
JADUHM YHUHT y#aapu ReRunafu. DJIRNCHAHT TYpTTa yuu GOp, yJap:

Ay, 4,5, By, B,.

A,A; KecMa Ba YHMHT yYSYHIMMH 24 SMMICHHHT Kamma gxu, 0A,

KeCMa Ba yHUHI Y3YHJIHTH @ 5Ca 3JUMINCHUHT Kamma ApuM (Ku Jefn-

Japu. B,B, xecMa Ba YHUHT Y3yHJHrH 2b 544uncHune Kudux gru, OB,

KECMA BA YHUHT Y3YHIMTH b 3Ca S/UMICHHHT Kuduk Apum jxu JLeu-

NAJH. : :
5. 3uau (7) TeHrsamanm y ra HucGaTaH evaiIHK:

y=i%]/a2—x2 ) - (15)

SJLIHNC KOOPAMHATA VKJAPHHMHT Xap GHpHra HucGataH CHMMETPHK
Gy/raHd yuyH yHHHT GHDHHYM KOODJHMHATA YOparuja éTraH KHCMHHHTHHA
TEKIIMPHWI eTapiu. BupuHum vopakiarn Hykramap yuyn x>0, y >0
6y/HG, S/MNCHHHT Gy YOPaKAArH KHMCMH YUyH - ;.

Y=+ VEE . (16)

ByHaan (16) ¢byHKUMSHHHr MOHOTOH KaMalOBUM 3KaHMTH Ba 2 — x° > -
>0 6yauum, #bHH @® > x? 8ku |x| <a G6ymaum GeBocuta KypHHa u.

Jlemak, dakar GMPHHYM YOPaKJA MIU KypaéTraHHMKS yayH x < a. I0xo-

PHJArH XOJUIADHH BTHOOPra OJICaK, SJUMICHUHT OHpHHUM uOpaKAarm

KHCMUHH 130-uusMaza kjpeamwiran B, A, &ii ne6 TacaBByp KHIMLL MyM-

KuH. DJUMNCHMHT KOODAMHaTa YVKJapura HucGaTaH CHMMETPHKJIHIHAAH
(ofifananuG, yHHHr GHPHHUH 4OpaKJa XOCHA KW/IHHTAH KacMu  Oiiuua

WwakauHK 131- unamajarufiek TacaBByp Kumum MyMmkuH (131- unsma).
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130- au3ma ’ «131- un3ma

\ s
Dcnarma. Arap amncHEHEr QOKyc/apu OpiuHATAlap YKMAA HOH-
Namu6 KoJica, VHMHT KaHOHHK TeHrJamacd Xam (7) KypuHuuiza Gynapd,
6y eppa b > a. ‘ T R
“ 3. dkcuenrtpucurer. Tabpud. Dumncuunar Qokycaapu opa-
CHarH MacodaHMHT KaTTa YKMHMHI Y3YHJIMTMra HucGatd SKCyuenmpucu-
mem pefiaagy Ba SKCLUEHTpUEHTET e Xapgu OniaH Oesru/iaHand.
: o 2¢ c :
Tavpudra Kypa e = o, = gl Xamaa ¢ <a=>0<e<l.
DNHNCHUHT SKCLUEHTPUCHTETH YHUHT IIAKJWHM aHyKJala  MyXHEM
pons ViHaiinu. Xakukarad xaM, (5) man ¢ = @® —b% IUYHUHT YUyH

OyHaaH

chuempncme"r'e;»l na (ne-

" RuH e < 1) LA 6ysm6 (Oy ep-
‘ a '
‘ja a ysrapmaipm ne0 ¢apas Kp-
JuHAAH), b KyunKJaliagd Ba 37+
aunc Ox YKKa Kuchia 6opajd, aK-

o b
cnHua e— 0 6yaca, — —1=>
a

=> b—a. By xon1a samnc afnana-
ra sikuEama Gopaau. 132- yusmana
v ailnana Ba ¥y, ¥y, V3 VIHNCIAD
TaCBUpAAHraH GY/MO0, e;, €, €3 6y
_3VIHMC/APHHUHT  KCILEHTPHCHTET/IA-
PH: €, >> €, €;. ) :
: , Mucoa, 1) 16x®-+25y%—
132- anama . —400==0; 2)9 x2+25 42>—225=0.

136

www.ziyouz.com kutubxonasi



‘16x?+25y2=400=>—;‘§ +i’—g=l; dy epaa a, =5, .b‘=4’ 6 =
=V3B—16 =3, ¢ = .:. 9x2+25y2=225=>;—;- +%’ =lsa=
= 5, b2=3, Cz=‘/ 25_' =4; '

- €9>> €, = OMDHHYM 3/UIMNC MKKMHYHCHIA HHCOATAH Y3HHHHT

Karta YKHTa CHKWIraH, SIBHH. -4y~
3HKPOK.

4. DAAMNCHHAHT ¢oKadx
paauycaapu. (7) samncaard
uxtaéprit  M(x, y) HyKTaHHHT
¢oxan papuycnapn (12) ¢opmyna-

.1ap opKan uporananap M.
C

= ¢ 3KaHHHH atTubopra - oJicaxk,

' '6y <§oopmyna.nap Kyiugarn Kypu-
' HHIWHA OJAaJH;

n=a—ex; ry=a-+tex. (17)

5. dnauncHu scam, na-
PaMeTpUK  TeHTrJaMaJaap.
Kanouux TenrmaMacu 6uian Gepui-
ran S/VIAFICHH  AICALUHH  KypcaTaii- ‘ 133- uusma
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AWK, Mapkasnapn KoopAHHaTaNap GoiMla Ba @ >'b paJMyClH .PKKHTa
vy, ¥, aiiana uusamus (133-unsma). Koopaunaranap OOLMAAH HXTH-
épuil Hyp uMKapafinMK, YHHHT aGCuuccanap ykura oruw Gypuard @ 6y-
a6, Y, Y, aliasanap OwiaH Kecuuiran Hykrtadapu L, N GyJcu.

L, N nygranappasn Oy yKkka napajien [, m TyFpu YM3HKJADHH YT-
kazamu3. [(1Ox = L, mOx = N; 6yacun. N mygragan Ox YKka na-:
_ panies TYEPH UHM3HK YTKA3aMy3, YHRHT [ TYFDH YM3MK GHIaH KeCHIraH
- M HyKTacH JUMNCHHHT HyKracH OyJagu. Xakukarad, M HyKTaHHHr
KOOPIHHATANIAPUHK X, y JNecaK, ymly MyHOCaGaTHH XOCW/I K#Namu3: -

x=acos®, y=>bsing éu Z =cos o, %::sincp,
a .

Gy TEHTUK/IAPHUHT Xap HKKaJa TOMOHHHH KBa;xpana OHIMPAMU3 BAa Xai-

. 2 2 - . .
Jab Kyuicax, —x; -+ % = 1 => M HyKTa 3/MNCHHMT HyKTacuuup.. O nau-

a .
UHKApWITaH Xap OMp Hyp SJUMNciard Hykramd Oepam. ¢ =0,
P = —g y =T, @=_n KHAMATIADTa SJUMIICHHHT Y4/lapH MOC Keja-
. @ HuEr 0 < @ < ; opaiMKAard KuiMatiapuja swumnchunr Ox YK
6W/laH uerapajaHraH IOKODH fIDHM TEKMC/IHKJArd HyKTaJapd, ¢ HHHD
. < @< 2m KHiMatTiapuia 3ca ! KyHM SIpUM  TEKMC/MKIATM HYyKTajlaph
- xocu 6Vsanu. Pakar smnc yeraga erran M (x, y) HyKTaJlapHUHT
KOODJIMHATAJapHTHHA '

X=0aC08Q, (<p<? '
{y ='hsine ¢ & , . (A)
y . _ TEHIJIaMaslap CHCTeMacHHH KaHoar-
JIAHTHPraHu y4yH Oy cHCTEMa i

~M(z;y) . Junced aumkaaind. (A) Tenrsama-
Jap  JUIMICHUHT  NApamempux

/ | : '
- ) j IM(yy; | mencramarapu pefiwnaga. By TEHI-
g - ) © JlaMaJap 3JUIMICHY IOKOpHAA Kypca-
¢ - 1 THITaH yCyJja ficall YYyH acoc

X pasudacuuy Gaxkapaju.

6. daaunc —aiJaHaHUUT
appur o6pasu. Teopema.
Xap Kandail saauncru Gupop ad-
AQHAHURE Quamempuea Kucuui aa-
mawmupuwdazy obpasu 0eb Ka-
pall MYyMKuH.- .

Hc6or. Tekucankaaru Oupop

134- un3mMa (0, .zr, 7) I€KapT penepura Huc-
: 6aTH MapKasw KoopiuHaTajiap 6o-
uMAa Ba paguycs a Gysiran Oupop aiaHanu Kapaimus (134-unama):

X2+ y*=a? éxu %:j-i—-%:":h (18)

. H - b . )
TeKUCIHKHH k == — KO3(duiment Gunan Ox YKKAa KUCHLI aiMAIITHDHIL-
S !
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HH Gawapaimik (45-§). Harwkaga TEKHC/HKHHHT Xap GHp M (x, yy -

HyKracH mynpaii M’ (X, Y) mykrara yrageku, yaap yuys ‘ \
- PM —=kPM ' (191\<

6ynanu, Oynga MM’ Tyrpr unauk Ox VKK4 TNepHeHAHKYJsp BaN_

P=MM"NOx, M, M’, P Hykramap Oup xu1 alcuuccara 3ra Ba

P ¢ Ox 6yarann yuyn (19) MyHocabar KoopiuHatasiapAa ywily K§pHHMIU-

s

ja Oynapu: ‘ . »

K (K= T+ —0) [ =kl(r— 27+ —0)]]

 éku ' ‘ ‘

o o [x= X .

—Ly. . v )
k

Tekucnukuu & = % Kosdxpuument Gwian Ox ylgr{a KHCHINAA (18)

aii/laHara MoC KeJITaH UASHKHHHT TEHIVIAMACHHH TONHI YuyH (*) gaH -
X, y nuurfkuiMariapusu {18) ra Kyamus: ‘ '

Yy

Xz | ye X v
— KU ;-&—‘F-—l.

laz_i-léﬁ_a‘* o l

By’ renrsiama sipuM Ykiapu a, b 6ysiran samnceu udoianaiu. = aiiia-
HaHH JMaMeTpyra KHCHIN a/IMALUTHPHIUMAA aiijlaHa SJUIMICTa ajIMalliiHajH.
Tyrpy un3nKha KucHIL abduH anMATHPHII GYAraHH yUyH Xap Kau-
Hafl SJIMMCHA OMpop afiaHaHunr adus 06pasu Ae6 Kapall MyMKMH. A
Mucon. x*+y*>=16 afinanaiu Ox YyKKA' KHCHII HATIKACHAA

x2 2 , o .
= -I——yg— =1 smmnc Xocun 6§aran. Kucum Koshdwuuentunuy Tonur.

E qum, damnc TEHrJamacufias: a = 4, b=3, k= % = %.

3 (/49-‘§. I"nnepGoua

1. Tavpudu, KavouuKk TeHraamacu. TeRHc/mMKAa Xxap Gup
HyKTacHJaH ¢okycaap neb, atajyBun Gepwiraw ukkd F,, F, siyKraraua
+ Gysrad Macoanap afiMpMacMHHHr aGCOMIOT KMiiMatH Oepwiran KecMa
y3yHsmrura Texr Gyjran Gapya HyKTanap TymJamu eunepboaq je6  ata-
JajaH. . .
['unepGonia Tabpuduparn Gepuiran Kecma ysyHsurvHH 2a(a > 0) 6u-
Jnad, GoKycnapu opacuparu macogann 2 ¢(c > 0) Gwian GearuiaiMus.

J6arra ’

2a < 2c. (*? -

1 Yu6ypyak KOMAAcHTa Kypa HKKH TOMOH afiHpMacH y4YRHYH TOMOHJAH KHYHK.
Bus a =0 Ba‘'a =c¢ nan n6opar «afinuram» Xo/UIADHH KapaMmafiMH3.
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y ’ . - TunepGonanaru M ‘Hykra-
wuer Fy, F, raua wmacodasiapu
YHUHT ¢okaa paduycrapu Jie-
fiuianu Ba ry, r, Gunan GeJiru-
JaHaZf, SbHH

ri=p(F, M), r,=p(F; M).

I M
o ' TI'nnepGonanuur  Tanpudwra
‘ / . 6xHOaH :
i 0 —rd=2a (20)

f o’ 5 X

. ‘ (20) Tenriuk ¢akar runepboda-
A4 érran M HyKkranap ydyHru-
© H3 ypunmi. By Tedar/MkHH Ko-
135- unsma opauHaranapaa €samu3.  DBynuur
' YVUyH JEKapT penepuHH 3JUIUIC

6uiian M KypraHuMusiek. Kumb Ttaniaimus (135- uusma).

Dokycrap opacunaru Macoda p(F,, F,) = 2 ¢ 6ysranu” yuyH OJMH-

- ran penepra HucOaran F(c, 0), Fp(—c, 0). Ily penepra mucGatan
" runepOoNiafard MXTHEPHA M HyKTaHMHr KOOpJMHATAJAapUHM X, Yy OnJaH
. Gearunaiik: M (x, y). ¥V xoama ’ .

n=V&—c+y, rn="Vkx+cf+y @1

6y.m6, (20) Ba (21) man :
Vo= +9f —Vix+ "+ =2a

€K
== 20e=V =0+ —V{Ex+oP+yt=+2a (22

I'unepGonann ubonanoBun (22) TeHIAMaHH COANAPOK KYPHUHHIIra Kel-
tHpaiwK. (22) Aan:

Vix—c +f=x2a+VExFer+y.

By TeHr/MKHMHT MKKa/a TOMOHHHH KBajpaTra KyTapuG, COAJa/IallTHpa-

MH3: S
*aV(x+cl+y:=cx—ad

By TeHIVIAMaHH sHa KBajipaTra Kyrapub, CYHrpa cOoJlafaliTHPCAK,

(¢®—a?) x® — a%?® = a? (¢ — a?). (23)
a? << c®=c®—a? > 0; Gy aiimpMann b GWiaH Ge/rHaafiMus:
, b= c*—a’ v C(24) -
.Y xonaa (23) mynocaGatian ym6y CONJa TEHTJIAaMAra ' KesaMH3:
x2 y2 .
Piamirra 1. (25)

Jemak, runep6o/ia HKKHHYH TApTHOMM YM3HKIup. (25) TEHIylaMa THIiep-
Gosann udonaioBuy (22) TeHrJaMaHMHT HAaTHIKAacH, LIyHFa Kypa Koop-
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~ RuBaTanapi (22) TeHIVIAMAHM KAHOATJAHTHPALMTaH Xap 6up M(x, y)
HYKTa (25) TeHT/IaMaHH XAM KAHOATJIAHTHDAH. '

: OHfn OVHHHT TeCKADHCHHH WCOOT Kmahmnk. M, (x,, y,) (25) me”
KAHOATVIAHTHPYBYM HXTHEDHME HYKTa GYJICHH, SBHH A

-

5 4 »
@ (26)

M, wykTanuur Fl, F, doxycnapaan macodasiapu: , :
) n=Ve—+g, n=Vu+tr+ra. , @)

(26) TenrymKaaH ¥ = Z-: (¢} —a?. By ‘KuiimMarau (27) Tenravknapra

KyiuG, b* = c*-—qa® mynocaGatny 3BTHGOpra OMcCaK,
=+ (%xl—a), o ' ‘ 29
_Q=i&n+ﬁ @9

TEHIJIMKJapra ,31“3‘ Oynamus, ry, 7, Mycéér COHJIap, IUyHra Kypa KaBC/ap
OJlIMLary HMUIOpANapHH WIYHAAK TAaHAAIN KepakkH, (28) Ba (29) Temrmk-
JIAPHHHT . YHT' TOMOHJIapH XaM MycGar GyJcHH. (26) AaH = |%,| > a. Byn-

4 s .
Iau Talkapy, ¢ > Q=—> 1. ¥ xonge, atap x, >a 6yaca, — Xy —
. a

—a>0 pa %xl +a >0 6jm6, (2_8) Ba (29) TeHraMKMapaaru KaBC-
JApHH - Hmopa GU/IaH O/aMH3, S'BHH

c c ' ' N
p ry=r—X,—a, ry=—x,+a. (30) '
: a . Q : :
c X ¢ o
Bynapnan n—ry=—i-—0——x—a=—2q x, < —a 6jca,
: T a a .

—E— X —a<0 B —Z—x'l +a <0 6§au6, (28), (29) Tenrmrnapnarn kase-
~ JIaDHH — HIlIopa 6U/IaH OJIAMM3, STHHH

c - [ .
ry T—— a———;xl, yl'2= —a—-;-xl,

6yJapaan

rl——rz-—.a—%xljl—a—{m-:—xl:?a. 31):

Hewmak, (25) TeHraamanan (22) Tenriama Kesu6 uukand. Iywnait xu-
JH6 (25) TeHrJaMa rumepOOJIAHHHT TEHIrJIamacuaup. (25) TeHraama ru- -
NepOOJIaHHHT KAHOHUK MeHeAamMacy Lefunajy. - ‘

(30) Ba (31) TeHryiamManaplaH KyHHAATH HATHKA KeJHG YUKaJM: THIep-
Gonmaparu ‘uxtuépuit M (x, y) HYKTAaHHHT 1y, 7, (GOKan paguyciapu
YHHHP X aGCLMCCaCH OpKasH v
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x>0 6yaranga r1='—f‘!—2—ea, ra= ‘?"‘*“’ (32)

A ' X . e )
x < 0 6yaranja r1=,a-—{-—x,, r2=——a'——c-x ‘ (33)
: ’ a .

KypUEMLLIAPAA YHMSHK/H Hdoranananh. '

Muco.. Munepbonanunr Fy(10, 0), F,(—10, 0) Qorycnapuin Ba.
HyKranapunas G6upn A (12, 3)/5) Bu GuiraH Xo/lAa YHHHT TeHIJama-
CHHHM TY3HHT. ‘ . : o

Eunm. By epna

n=pF, A=VIitH =V =1,
ra=p(F, A)=VBAF+45 =V529=23

|7 —23| =2a=+a=28. - :
Tunepona yuys b= c?—a?=100—64 = 36=b=06. llewax,
2 _L .
64 36

9. Fmnep6oa wakau, Muneponanusr

a2 b2

x 2
=1

TeHIJIAMACHTA acOC]AaHMO YHHHT- INAKJIHHH aHUKJIAfIMH3.

D UMNC TeHrJaMacH ycTHja ommb Gopuiran MyXOKaMaJapHH TaKpop-
a6 runepGOAHHHT KOOpIHHATAMIAD Gomy, KOOp/MH<TA VKJapura HucOa-
T2H CHMMETPHKJIMTH aHHWKJ/aHaJH. A

Tunepbona Ox yKHHU A, (a, 0) Ba A,(—a, 0) HyKrazapia Kecani.
(25) renrnamMa GuiiaH aHMKJAHraH runepbona Oy VK OMJag KECHLIMAKiJH.

) :

XakuKarad (25) renrnamara x = 0 HH Ky¥cak, ———i—z = 1., PaBma#ky,

6y TeHIJHK XaKMKHI COHJIAD COXacHad ypunau GyManny.

A,, A, nykrajiap 2ynepbOAAHUNE YHAApY JeARTIALH. Hlynnai KuHo,
rHMepOOJIAHMHT MKKHTA Y4H 6op skaH. ['unepGoaHHHT yuJIapH Opachia-
ru wmacoda YHUHT Xakuxkuld yKu Jefinany. '

OpauHatanap YKHaa O nan b macodana Typysun B, (0, b) Ba B, (0,
—b) HyKTalapHH GeJrHIaiMus3. B,B, = 2b un runepOONaHHHT MABXYM -
JKu AeAunajy. : ‘ :

Arap M (x, y) HYyKTa runepbonaga €rca, YHHHT YUyH (25) Tenraa- -
manag: |x] >a. Hemag, x= =*4 TYFpU UM3HKJAp OHJAH uerapasaurad
—a < x < a nojocaja ruaepGoOJaHHHT HyKTaJapi VK. :

(25) TeHrnamaHu Yy OpAMHATAra pucaTaH edamus:

y=i-’;— X —at. (34)

By TeHriamManaH K{PWHAJMKH, X MHKJOp @ JaH oo Taua opTranja Ba
—a jas —oo Traua KaMafraHaa § MHKAOp —oo <Y < -f-oo Opajliike
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JarH | KuAMariapHy Kabysn kuianu. [emak, runep6oja HKKH KHCMIaH
ubopar 6346, ynap eunepboaanunz mapmoxaapu Aefnnand.
TunepGonanuHr GHp (YHT) TAapMOFH X >a ApHUM TeKMC/HKAA, HKKUH-
yu (uam) TapMOFH X << — Q. APHM TEKHC/IMK[A YKOMJIALIraH. :
dcnaTMa. Arap runep6onaHuHr GOKyCIapH OpIMHATANap YKHAA Xoki-
nawras 6yJica, yHHHI KaHOHHMK TEeHIJIaMacH —"b’;’ —= = 1 kypunnnza 6y-
nagd. ~ i
3.Tunep6osna acuMnToTaJapy. [HNepoJaHUHP IAKIMHE SHA
XdM aHWKPOK TACABBYD KWJHMII . MAKCAIMIa TeKuC (sccH) YH3HKHHAT!
acumnmomacy TYRIYHYaCHHH KHPHTaMu3, .
Taspud. Arap METD wykra my I' unsug 6yiiiab xapakarsanuG
Gopranifia YHHMHI U TYFPH UYH3HKKAua 6yaran MacodacH HoOJra -MHTHJCA,
Tyrpu uMdMK ' wMBMKHRHT acumnmomacy JeRnNIay.
- TeopeMma. y= —li-x,, Y = L X mMyFpu 4usuKAQp 22
a a ] a2 b3

~

= | eunepboaanune ACYMNMOMAIAPUOUP. ‘
\ Hc6or. Tunepbosia KoOpAMHATAa YKJapura HHCOaTaH cHMMeTpHK Oya- -
TaHH Y4YH PHNEPOOJIAHMHT GMDHHYM YOPAaKAar¥ KHCMHHHIHHA OJIHUI erap-
au. Iy makcajna x > @ Aa runepOOJaHHHT GHPHHYHM YOpaKJarH KHCMH- -
HH aHHKJaiaurad . S ‘
y=+—Z-Vx2—,a2 (35)

Tedrylama OunaH

. b -
y=—x (S6)

: _—
TEHVIAMAHN COJIMIUTHPLMH3. § = — X TYFPH YHM3HK KOOp/MHaTanap
. a .
Gommzan yragu Ba Oypuyak Kosd- y
. b
¢dunyenty k = - 136- yusmaza

TYEPH MH3UKHHHT 6npanqu ‘4yopax-
JArH ByJard TacBupJaHrai G6yJm0,
yuga OA = a, AB = b. TunepGo-

. b o
Jla Ba y-=— X TYFPH UH3HKJA MOC
2 ‘

{ paBHILAA Kofinairad GUp XU abe-

“muccamt M (x, y), N(x, Y) nyx- /
TanapHd Kapaiimu3. By HKKH HYyK- ol T 4
TAHHHT MOC OPJAHHATa/Iapy: -
y=+2ye—a ,v=2x ‘
a o a 136- umgma

1 Bapua nykranapd GATTa TEKHCIMKAA €TraH UM3HK mexuc (Accu) wusux nel ara-
JIafid. ‘ . ,
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6ynapu. MN KecmaHHur V3YHJIHTHHH XHCOGTARMHS:
Y=2x= -Z—VF> -;;b--l/x?—a2 =y=Y>y

a

’

én Y —y >0, nemax, p(M,'N)=vY-—y. Jlekun

Y_y_:_I_,_(x‘_sz_—az),____.i“(x_‘]/-xz—'az)(x'-{-l/xﬁ_.az)
a, a x+Vxe—a?

- &
ab
x+Vir—a . ‘
T'unepGonianarn M nyKrajan (36) TyFpH 4MSHKKA TYIIMpHJTaH nep-
NEHAUKY/IAPHUHT acocH P GyJcHH, y XoJza

PM, P)<p(M, N)»p(M, P)<

'Y—y:

ab
4+ VrE—a
/lim — % HOOJaHH TEKIMPAH/IMK. YHUHT MaxpaXH UYeKCH3
x>t X sz —a? R ) ' v
optHG GOpYBUH HKKH MyCGaT -KYIIMIyBUHHHHT HHFMHIHCHAAH ubopar 6y-
/ Ju0, cypaTH 3ca ysrapmac ab MHKIODJHD, JeMak, '

ab

0 orveme 0
Y xosaa ' : -
pM, P)<p(M, N) zau p(M, P)— 0.,
: : Hemax, -runepGonagaru M nyx-
y Ta runep6osa 6yiinua xapakar-
? JIaHW0, YHHHI' YYHAQH eTapivuya
y3okjamca, M Hykragan (36)
: ' TYFpH 4H3MKKaua Gyiran maco-
8 / da nosira wuTHIBAM. IOKopHa-
51 ru . Tappudra Kypa runepboha-
Az Al . HHHT K2paJaéTraH KHCMH  Y4yH
R ) 0 <&\ % * (36) Tyepn wumsux acumntota

T 6y nanu.
- |7? . \ " I'unepboyanuur KoOpAHHAT:

yK/apura HHCGAaTaH CHMMETDHK-
. b o
JHIHAaH § = — — X _TYFPH UH-
a

4 + BHK XaM THNepGOJAHHHT aCHMII-

137- ansa torachaup. Wlynnait I;H.m»xé,
t=—Xx, y=——x (37)

a a

TEHIVIaMasap OWJaH aHMKJIAHANMIZH TYFPH YH3HKJIAD TIunepGONaBHHD
acumnToranapuaup (137- uuama).

Mucon Acumnroranapn 2x—y =0, 2x + y = 0 Tenraamanap
Gunan GepuiraH Ba (OKyc/apH Mapkasjgad 5 GupJMK Macodaja Gyuran
runepGoNaHHHT KAHOHWK TEHFJIAMACHHH TYSUHT. :

i
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E uum. Bepunran TenrJamatapuu y = 2x, y=;—2x Kypurxmza
&3u6 ‘oacak xaMmza (37) TeHramanap GuAaH COJMINTHPCAK, — = 2. EKH
a

' p=2q 6ynanu. Doxycrap Mapkasias 5 Gupiuk Macodaja Gyaranu

yuy ¢ =5 6yam6, b = c* —a® TeHI/MKAaH QoAanaHCaK, 4q% = 25—
—a?, Gynpan a® =25, a= V5, y xonma b= 2V'5 . llynapra acocan
THNEPOOJIAHUHT M3/IAHAETRAH TEHIJIAMACH: L

AN

.

5 20

4. Teur ToMOHJIHK FHnep6oaa. fpum yknapu Tenr O6Fran
rHnep6osia mmeHe momoHAl Ael atanajy. ‘

x2 _ _‘1{3.. . N . o .
primlord 1 Tenrmamaja a = b 6yaraspa: |
2 —yt=a% : 38)
Texr TOMOHJHM TuUnep6O/ia aCHMNTOTANIADHHHHT TeHrJaManapu Yy = X, '
Yy = —x KypuHua 6y/m6, ynap y3apo mepneHAuKyJsp. (kyky == —1).

By acHMnTOTANapHu SHTH KoOpJuHATA YKJapu cudatuia Kaby1 Kujcak,
TEeHT TOMOHJIM THrepbofa TeurjamacH ypra Maktal KypcHia KVpHIajH-
raH WXuaM Xy = @ KYPHHHUIUHH O/lajy.

Xakugarad, Ox YK yuyH y = — X 2CHMITOTaHH, Oy yK yuyH sca
'y = X acHMNTOT3HU OJICAK, Y XOJija ¢ = (7, L—r) = — 45°.

DcKH ¥, Yy KOOPAMHATA/IAPAAH SHTH KOOpAWHATANApra ymm" Gopmy"
nanapupan (II 606, 19-§): / . _
. ) xl +y’ —_xl + yl
X = —_— =
| ; VT ! Y 5
Sy X, y KOOpAWHATANApJaH X', y ' Tra §rcak, TEHI TOMOHMM IH-
Pl1epOONIAHHHT SIHTH TEHIVIAMACHHH XOCH/ KUJaMus: - :

7ot az . oy, a?
Xy = — ém Yy =——,.
y 2 y 2x ‘
Mucoda. xy =2 runepbosa TEHIVIAMACHHH KaHOHHK KYpHHHILTA

KeJITUPHHT . _
Eunmw. Kooprusaranap -6oumHd Ky3raT™MaraH XoJja KOOpAHHATA

Jknapuni -1 45° Oypuakka Gypamus:

x = x’ cos 45° ——g/' sin45° = ‘Q_ (x’ —y),
y = x'sin45° + y’ cos 45° = 122_ ' +y). !
X, Y HHHT 6y xﬁﬁmamaﬁnnu Xy = 2 TEHrJamara KS';IMH:’:
2_ 4 7 2 ’ ’
Kf‘_‘(x —y)-z—;—(x +y)=2.
ConflafialTHPranAan CyHr, ywby KAHQHHK TEHI/aMa XOCH Gynanu:
10—2818 . , 145
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Vo KP—y?r=4, -

5. 3kcuenTpucHrer. IunepbosaHuHr (OKyc/IapH —opacHiark
MacohaHH XAKUKHWH VKHHHHT Y3YHJIMTHIa HHCGATH THNEPOONIAHUHT JKC-
yenmpucumemuy JeRUNany. : : : :

OKCIEHTPHCHTETHH 3JIIMNCIATHAEK € -Xaph Ounan Gesrunacak.

2¢ c
€ == —— = ——
2a a

Tunepbonaga ¢ >a=e> 1. ' '
OKCUEHTPHCHTET THNEPGOIA IIAKNHHH aHUK/IAWAA MYXHM DOJb yit-

. ¢ .
Hailu. XaKHKaTaH XaM, € = — JaH C=eqa, OyHH M =(2—q® ma
. a ' i

Ky#icak, b® = a®(e*— 1) égu % =V e —1 6yau6, 6ynnan Ky pHHAlH-

KH, 3KCUEHTPHCHTET € KAHYiJHK

’ - b
KHYHK, ABHH e—1 Gyaca, —

, « a

b
LIYHYAHK KHYBK, ABHH ~—> ()

. a
- 6Ynanm, (6y epra a ysrapmaiinu
Ae6 -(apas KuaumHAad) Ba TH-
nep6oJia Y3HHHHT XaKHKMH VKH-
ra CHKWwiran OVJanu, akcuHua,

: 5 b
e Karrajamm6 Gopca, —  Xam
a

Karra/iamub, ranep6osa TapMmoK-
JIapd  Keurapin6 = Gopagu. 138-
uu3Maza v;, Yy Ys Trknepboda-
J1ap TACBHpJIAHTaH 6Y.16, yaaps,

| : . i)
g 138- unama HHHT €;, €,, €; 3IKCUEHTPHCH-

TEeT/IapU YUyH €5 < €, < é,.
Mucoa. Tedr ToMOHMHM THNEPGOAHHHT SKCLEHTPUCHTETHHH XHCOG-
* JIaHT. ' ‘ o
Euynw. Tenr ToMonmi runepbosaga a =b 6yaranu yuyn b? = ¢* —

—a? jan = 2a?, 6yHmpan c=} 2a. Y X0Ja 3KCHEHTPUCHTET:

6. Tunep6osandur ¢okaa pagmycaapu. (25) runep-
60J1an,arﬂ uxtuépuit M (x, y) HyKranuHr oKaa pamuyciap x>0 6y
ranfa (32) dopMynamMp opkam Ba x < 0 xa (33) -opMyJiasiap OpKau.

uojanaHap sau. % =e 3KaHWHM 3bTHOOpPra oJicak, Oy dopMmyJanap
ymby KypHHHILHH on;'mu:
x>0 6yaranga r, =ex —a, ry, =ex +a, (39)
x <0 6yaranpa ry =a—ex, ry=—a—ex. (40)
146
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6:.
m . Jlekapr penepuia
x2 yﬂ
az ' b2

reHrIaMack Gyinua ruuepGosand sicaul MAcCaJACHHH Kapa#JIvK. Asg'a.no
6y TeHr/iaMa Gyiuua yHHHI A, (a, 0), A;(—a, 0) yunapuHi Ba ¢t —
_g® = b* myHocaGatnan_¢oiinasia-
a6 . F(C, 0), Fo(—C, 0) ¢o- g4
KyC/ApHHH TOMAMH3. F, &okycHH :
MapKa3 KHIHO, MXTHEDHH 7, pajuyc-
an S (F,, ry) ainana, F, QokycHH
MapKa3 KAMHO, Ty =71+ 2a pa-
puycu S (Fy, r,) aiiatia qM3aMus.
By WHKKH afilaHaHMHT KecHirad
HyKTasaps rumepbonaja érany,
yynkd Oy HyKTamap yuyH

fry —rl=\n+2a '_r‘||; 2a.

Mapkas/iapHEHT ¥ pHHJIApH - anMai-
THPHJICA, TUNEPOOJAHMHT FIHA HKKH . Sl , ‘
HyKTacH XocW1 GyJjamu. Wynnaii

KWIHG, r, HHHT Xap Gup sHIH KHil- ' 139- unsMa

matH GyiiHua THIepeOJaHHHT TYpT-

T4 HYKTA4CHHH #CAlll MyMKHH.

7. ,I‘u‘nepéenaﬂa fica

QY™

Iily ycyana erap/uua HyKTaJapHH s1ca6, yJaapHd TyTaanupcaK, ra-

NepGoNAHAHT 1AK/H 139+ UMSMANATHIEK TAXMHH KWIHHALH.

57( 50~ §. MapaGoaa

1. Tappudu. Kanouuk TeHriamacu. Texuc/muKia xap Oup
HyKTacufiaH Oepuiras HyKTaraua Ba Gepiiran TyrpH dHSUKKA4a 6y.iras
Macodanapu §aapo TeHr GyJraH Gapua HyKTanap Tymsiamv napaboia 1eé
aranajy Bepuiiran nyKra GepwsiraH TYFpH uM3dKfAa ErMaiiu neb oJm-

: Hajgu. Depunran HykTa napa6o-

'y AGHUH2 pokycu, OGepuaras TYFpH -
_ o uhsMK eca napaboranune Oupex
L M mpucacu jednnagd. '

INapaGonanyur (QOKycH Bd JH-

* PEKTPHCaCHHH MOC papuiliia F pa
d Gunan, QokyclaH JIHpEKTpHCara-
ya GyaraH macogasu p Gunau Gen-'
i F. % rumanmuas. Tanpudnas doiiranaHub,
S napa6osia ‘TeHTJAaMacHHH KeTupu6
yHKapaiyMK: GyHWHr y4YyH JA€Kapr

penepuHH KyAuIaryia TaH IafMH3:

abcuyccanap yku Ae6 F HyKralaH

yryBun Ba d TYFPH UH3HKKA NEp-

. DeHAMKyJsip GyJraH TYFpH UHM3HK-

© 140- uusMa " By Kalys KuiaMu3, YHAHD mycbar

o ‘ ‘ , 147
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3 : ‘

AyHamum 140- unsmaga Kypearwiraniex Oy/m6, aGcumtcarap  VKHHHHT
d TYFpH YHSHK OHJAH KeCHWTaH HyktacH N 6ysicun. OpnuHataiap VKu-
Hi FN xecManunr ypracunam yrkasamus. TaHiaHran penepia  Rupek-
TPUCa TEHIVIaMacH X = —%, F dokyc sca + —;— » 0™ Kooppunaranapra
sra Gyaaau. ' :
~ IlapaGonanunr wxTnépuit mykracn M (x, Y) 6yacus. M HykTapan nu-
PEKTpHCAara TyWIMPU/raH NEPHeHAHKYASPHUHT acocuHH L OumaH Geru- -
JAHMK. Y X0/1a NapaGo/aHuWHT TabpHpHra Kypa ‘

p(F, M)=p(L, M) ‘ - 4D

(41) TeHryMKHH KoopAuHaTaZiapnia ucpojanafinuk. VIKke HyKta opacu-
Raru-Macoda dopMyaacura kypa . v

p(F, M) =_,1/(x; g/)2+yz;

P M=/ ( + 2] +u—gp=| 2+ 2]
By KuiiMariapau (41) myrocaGagra’ Kymus:
‘ ’ __ P 3 P
‘/(", 2) Ty=| 2+ (42)’

(42) TeHryiaMa NapaGONAHMHT TaHJAHTAH penepra ; HucGaraH TeHrJa-
.- MacHIHp, YYHKM yHH aKar mapaBonaga érran HYKTa/IAPHHHT  KOOD/IHHA-
~ TaJlapurvHa KaHOaT/IAHTHpajH. =~ '
- (42) TeHrJamaHu COAAApOK KypuHHuIra KenTtHpamus. DByHunr yuym
YHHHT HKKajla TOMOHHHH KBajipatra KyTapu6, HXyaMJaiMH3:

(=) bor=(x+5) o s —prt (L] 4=

ey
- Gyupan
C ¥ =2px. ’ 43)
(43) Tenrnamann (42) TeHrnamaHMHr HaTHKacH CHlpatHma Keatupub uu-
Kapauk.

Ougu 3 HaBGatupa (42) TeHr/amanu (43) TeHrJamaHHHT HaTHXAacH
cHdatHlia KeITHPHG WHKApHII MYMKHHJIMIHHH Kypcaramus. ByHuHr yuyn
KOOpAMHa#a/lapu (43) TeHIIaMaHH KaHOAT/IAHTHDAfWTaH Xap .6up HyKT3
napaGo:siara TErHULIH 3KAHUHH KYpCATHLLI KHpos. M, (x;, y,) HyKTaHHHT
KoopauHaranapu (43) TeHrJaManu KaHOATJIAHIHPCHH, STBHH Y7 = 2px,

N .
COH/I TeHrMHK Gaapuicun. Iy Gunan Gupra x — — -’2’— TeHrJlamara

sra 6yaran d Tyrpu qném{ ga F (%, 0 ) HyKTa OepHiiraH GyJICHH.

M, uygramunr F-Ba d pam Gup xun Macodaja TYDHIIMHH KYpCaTHILH-
MH3 Kepak: o,

48 ’

’
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,oe 2 »‘

o, My =1/ (= L) +4t * ‘
PL, M) =l + 2
By renrmmknapra y? = 2px, Hu Kyiicax, '

2 ; r
o.M =Y/ =t Bt =1/ (a4 3 -

= |+ 2| =pL, M.
- Bynman = M, nyxra napabonara termuud. [lemak, (43) napaGona tenr-
JlaMacH OYJIH0, y KAHOHUK mexesama JeHunanm. )

2. [Tapa6onaa wakay. [lapabonanunr urkiauee yaunr (43) Tenr-
Jamacura Kypa TeKIHMpaMH3. . ’

Y>>0 Ba p> 0 Gyaraua yuyH y* = 2px Tenrmamaga x >0 6y~
x Kepak. Bymnau (43) napaSonasuur Gapua HyKrtamapu yHr spuM Te-
KHC/IMK]A KOMJAIITaHIMIH Kenb uuKany; , : ]

x=10 ga (43)=y = 0= -mapaGosa koopaunarasap GOUIMAAH VTajH. |
Koopaunatanap Gowm napaGoJIasMHT y4u JeHuiany;

X HUHT Xap Oup x > 0 KUAMATHra § HUHT MIIOpAJapH KapaMa- Kap-

04, aMMO 46COMIOT MHKJAOPAAPH TEHT OY/iraH HKKH KMAMATH MOC Keda- .

pu. Bynpan mapaGonamunr Ox yKka HHCGaTaH CHMMETHK >KOHJaLiraH- ' 5
Jwurk anuk/aHagd. Ox YK napaGoJaHuHr  cummempus (jxu  Nefwiamy.

¥ wy Gunam Gup BakTia NapaCONAHHHT okaA yfKu Xamup. ‘

(43)=y = + V 2px. By TeHrnamanan Kypunamuku, x opri6 Gopca, r
ly| xam opru6 Gopamu, AbHU X—>+ o Ja |y|— + oco. Kypearwiran '
6y xoccanapra acocnaHuG nNapaGOJIaHWHT IakauHu 141- uusMajgarugex :
TAXMUH KAIMII MyMKUH. :

’ / | |

141- unzma . 142-qu3ma
www.ziyouz.com kutubxonasi
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~

[lapaGonaunur renrmamacunu XOCHA Kyt YYyH gdekapr - peniepuny
Maxcyc TaHMaiuK, sibHe Ox VKug ¢oryc opxamu AHDEKTpHCAara mepnen-
RHKYJIAD KMAHG yTKasauk. Arap jexapr penepusx Gowkaua ycyua tau-
J1acaK, -anbarTa, napaGo/IaHUHT TeHI/IaMacH XaM (43) Kypununinan dapx- .
M Gynianu. Macanau, arap .mapa6ona KOOpAMHaTa/lap cHCTeMacHra myc6a-
TaH 142- uisMana KypcaTniranfiek ofaurag 6yvica, YHHHT Tenrsiama-
CH x* = 2py Kypunuuma Gy.amu. 143 sa 144- vwusmanappa TacBHpJIaH-
TaH = napaGoNaHuHT ' TEHr/aMaJapd Moc PaBumna  y? = — 2py, 42
= — 2py Kypunnuyia 6yaany.

y . ! g \
, .
» a
X
a
‘143— YH3Ma ' . . 144- quama

Mucoa. y*=4x napabonana tokan papuycusumr y3yHmru 26 6ya-
TaH HYKTaHH TOIHHI. : S
Eunu. Hanauran M(x, y) nyxra yuyn o (F, M) = 26. y? =
=4x=p=2, y xoma _— : ‘
F(L O, 6=V (x—IPF & — V&—1PF ¥ ax
€kH 676 = x% - 2x + |, OyHzan %% -+ 2x — 675 = (.
X,,=—1x )/ T+675 =—] + 26, x, = 25, x, = — 97,

Xy = — 27 unaus sipamaiiny, YYHKH  y? = 4x mapaGomanary Gapua
HYKTaJlapHuHr aGeupccalapn Myc6ar Oy/mmm  Kepak. =25 m y=
" =4x ra Kyiu6, y nu tomamus: ’ :

o ' Yi=-+10, y, = —10.
Wysnait kw6, nsnanaérray HYKTaJlap MKKHTa 3KaH:

M, (25, 10), M, (25, —10).

3. MNapa6osanu dcam. [lapa6ona ACKapT. penepuna y* = 2px
TeHr/1aMa GusaH Gepu.iran Gyncus. ABBado napa6osianuur doxycuun pa
AUDEKTPHCACHHH SICAAMH3, GYHMHT yuyn Ox ykna Koopaunatanap Gomm-
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IR R

. AupextpucacH G6yaamu (145- unama)s

© yTKa3aMH3. YTr(aapmraH TYFPH UH-

AN

Jau VHIJa Ba Yanja y3yHJ/HTH —g d
ra teur 6yaran OF Ba OK kec-
MaJlapHH OJIAMHS. K nyKra opkam
Ox YKKa NepreHuKyJIAp Kub d
TyFpU UM3UKHHM YTKasamus. F HyK-
1a napaGosanuHr ¢okycu, d aca

®okychan Gomsab napaGoJaHHHT
CHMMETPHS YKHra MeprneHuKysp
‘Ba Xxap OupH OJRMHTHCHAAH —’2)— Ma-

coQ)a,aa TYPYB'W TYFDH YH3HKJIADHH

3HK/IADHUHT Xap OHpHIAH JHMpeK-
Tpucaraya GyJiraH Macoq)aﬂu pamu-
yc Kum, ' Mapkas/m aiifiana u- o 145 ansma

i

s

. 3amu3. By aiilana rteruuntd Tyrpu \
' UM3HKHM napabosa YKura CHMMETpuK GYJraH MKKH Hyma.na Kecaan

Bynap napaGonmamuHr HyKraJapuanp. Dy »xapaénwu Kepakimua Ja-
BOM STTHpHG, NapaGOJaHVHT KepakJuuya HyKrajapura ara Oynamus.
Yaapuy tyTautTHpuG NapaGoJaHMHT - TPadUrHHY XOCHT KHJIaMu3.

4. y=ax*+bx+c Tenraama OuJaH OepHJraH mna-

7 - pabosa.-
Jils . Teopema. Yuby

y =ax®+bx+¢ ‘ (44)

' meHerama cummempqﬂ yxu  opOunamanap Jruca naparser 6a “yuu

o0’ ( ————b—~,' fac— b7 ) Hyxmada CyAean napa60/1auune meHaAamacu-
\ 2a -4a ‘ ] .
Oup. ' ‘
Hcb6or. (44) TenrnamauuHr YHr TOMOHMAAH TYJa KBajpaT axpa-
‘Tamu3. -
| ' b2 b \2, dac—t2
a(x 2—- ——) c=a(x ) .
( + x+ 4q3 4a2,+, +2a T 4a
Bynjas ' o ‘ '
’ “ B dac — b2 ( , b )2
; —_———=a| xt+ —]. : 4
Ly - + - \ (45)
. ’ b dac— b3
JlekapT penepuHHHr KoopAauHarasap OGoumsH O (—— o —4—)
) . a a
HyKTara :
b
= x, —_——,
o 2a
, , 4ac—b®
y=y + p
a

151

www.ziyouz.com kutubxonasi



S - f F4
LY

dopmyana Gy hnua napa.rme.n qunpalvms Suru penep,na (45) Teumama
KyHHary Kypuﬂuumn onanH:

y = ax? KH K= — g, ‘ , (45)
, a ,

Y6y p = —2—-11—|— Ge/Iru/IalHe  KUPUTHII GHJaH X .

: a / ‘

) = 2py’ (47)

TeHIJIaMara 3ra Gysamus. (47) TeHrJiama cummerpust yku O'y’, yx Ba

yu O ~2b;; —‘MT_b—z) HyKTaga Gy/iran mnapaGosanu udoganainy.
a

By epna Oy’ || Oy. a
Iﬂyﬂ.ﬂau KuG, y = ax? -+ bx + ¢ napaGonamu scaml yuyH x2 =

o 6o 6 u 0 b 4ac — b2 HYK-

= —~ ¥ napa .n;mn Acab, yHUHT ,ngﬂ ( 50’ i ) ‘
Td ycrura TymryHya napasiel KyuupHil Kepak.

7

y

- N o ”

0] x

1
. . a<o
146- a un3ma - 146- 6 unsma

146-a Ba 6 uusmaza a napamerp Mycﬁar Ba Manduit 6yaram Xou-
Jap yuyH y = ax® + bx + ¢ napaGosa TACBHPJIAHTaH .

1
Mu con. y=—- x* 4+ 2x + 3 napaGo/ia = TEHIVIAMACHHH KAHOHMK

KYDHHMIUTA KeJITHDUHT Ba SHIH Koopuuua'ranap GOLIMHHHT KOOpJUHATA- -
JIapHHH TOIHHT .

Eqnm BeppmraH TEHIVIAMAHH KYHHJATH K{pUHHLILA esaMna
Yy=—(x+22+1¢6rn y—1= —(Jc-i—2)2

KOOpZAHHATAJIap 601umm 0’ (—2, 1) nykrara

{x =’ 'ﬁ2,
y=y +1.

v
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.. ¢dopMyna Gyitmua napa/ie Kydupamus. SIHru penepia napafosa TeurJja- -
Macu y' = —2—~x’2 8kM x'2=2y’ KaHOHWK KypnHummA osapu. O (—2,1)
. HyKTAa SIHTM KOOpAHHATAJap GO, '
: ~
7\)?’ 51- §. JaJHnc Ba rHNepGOJAHHHT JXHPEKTPHCANAPH
"Tawspud. dmumnc (runepbona) Hunr Gepuiran F - ¢okycura Moc
dupexmpucacy 1e6, yHHHT GOKan Yxura NepreHayKy/sp Ba Mapkasuiad
my F ¢okycu érrax TOMOHJA —— macodaja TYPYBUM TYFPH UH3HKHH
\ , e .
~aityand. By epra a — sananc (runep6osia) HHHT KaTTa, ~{xax K i)
ApuM VKM, € — SKCIEHTPHEUTETH. ; ,
Tupektpucanapuu dy, d, Gunam OGearunafiMH3 Xamja yJIapHd F,,
F, doKkyciapra Moc Oupexmpucarap 1el arajiMus. J1vipekTpHca TabpH-
¢ura kypa samnc (runep6oJia) HUHT TEHIVIAMACH KaHOHHK KYPUHHLIHH

OMajuraH KuiMb Maxcyc TaHJaHraH JeKapT pernepuia Fi(c, 0), Fo(—c¢, 0)
¢okycaapra MOC AHPEKTpHCANADH

a
dl X = O,
e
dy:x+—=0
e .
. : a .
TeHrJiaManapra sra G6ynamu. duaunc yuyn e<l=-—>a, runep6o/1a
. ’ e

> . ‘ ‘
yuyH e>1=> - < a. JemaK, 3JUMNCHMHT XaM, runepGONaHUHT  XaM

JUpEKTpUCANADL YJApHH KecMaian (147- uusma). : :
anunc (runep6osia) AMPeKTPUCAIAPUHUHI AXAMHMATH KYHHJArH Teope-
Ma GujaH GeJrHiaHaiu. s -
, \

y . 4 d,

2 AN F O[T A JA |D% \-

147- ynaMma
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Teopema. 3Saaunc (cunepbora) mexucﬂuxdaeu wyndad Hyxma-
2AGp MYnAQGMUKY, 6y wyxmanraprune xap Gupudar Goxyceava byacan
Macogany gua HyKkmadan wy goxycea moc Oupexmpucazaua byazan
macogpaza Hucbamu yseapmac mukdop 6yaub, saaunc (eunepbora)
HUH2 SKCUEHMPUCUMEMU € -2a MeHe.

Hc6or. s Bupop smmnc (runepbona) Gepuiran ' (147- yMaMara xa-
panr) Ba 'F, ym»mr dokycH, d, my ¢oKycra Moc AupeKkTpHcacu GyJcHH:

- Fy (c o) dl.x—-_—=0.

M (x, ) 3JLTHNC (mnepﬁo.rxa) HUHT HXTHEUA HyKTacH 6yJicun. By myk-
" ragaH F, doxycraua Gysiran macopa p(F,, M)=la —ex| [48-§, (17)
dopmyaa, 49-§, (39), (40) (bopmynanap] HIy HYKTajaH d; )mpempuca-
raya GyaraH Macoda.

= L

p(dl, M)—' 5 —

£

p(F, M) . la—ex| Ia—-—ex[
pdy, M) ‘/__11___ la — ex}
e

Saunc Ba runepGOMaHHHT IOKOpHAArH TeopeMa OusaH HolajaHraH
xoccacuun Oy 4H3HKJApHH GollKaua Ta'bpmp.namra acoc KWiHG. oML
'MyMKHH. XaKHKATaH, TEKHCIMKAA LIyHJall HyKTajap TYNJaMHHH Kypa-
MH3KH, Oy HyKTAZapHMHT Xap GupunaH Gupop F HyKraraua Ba Gupop [
TYFpH YU3HKKaAYa 6yJ1raH Macodasiap HucGaTH y3rapMac e ra TeHr O6yi-
. cuH. Bynpali wykranap - Tynjamu

e<<] 6yaran xonaja samMIc, e>1

&=y 6ysran xoapa runepbona Ba e =1

' : ' 6yJranaa napabona GYJIHILHHE KYp-

catamu3. [lekapr penepHHH KYiH-

M ©  paruya TanJaimMue3. F. HyKrajau [
TYFPH UHM3HKKA YTKA3HJras mep-

nenaukyasapud Ox VK, ! Tyrpu un-

, €

: |

. ]
| 44! sukun 3ca Oy §K €6 Kabyn K-
£ ! £\ ,.namns (148- uu3Ma). OE1 =7,
ol £ - F x OFE, =. ] KOODJIHHATA BEKTOp/IapH

6ynacun, 6ynna E €OF. M(x, y)
TeKUMPUJIaéTral HyKTaJap TynJja-
MHHHHT HXTHEDHI HYKTacH GVJICHH.
. ¥ xona 6y HyKra ydyH
148- un3ma K ’ el M) e. (48)
. e, M) -

©, l ]) penepmﬂ-lr Tansanuura kypa p (I, M)=x. Arap p(l, F)=

= p 6yacun pecak, = (F, M)=V{p—xf +4% Y xoma (48)~
=>]/(p—x)2+y2 =ex €ku X2 —2px + PP+ Y  =x"E=>x (1. ¢)—
154 -
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» kypunMumM onaau, Gynpa o’ =

—2px+pP+y*=0. ' 49) .

a) e=1 6yaca, 1 —e* =0 6ym6, (49) renrnama Kyfimjars Kyp-
HAWHYE ONaju: ‘ -

2 P
. Y 2p(x\ P ) .

O koopauHaranap GowHHH 0’ (—’23— 0 )ﬂym-ara napaiien Kyuu-
painuk. Ymby

x=-—g—-+X, y—_—Y'

dopmynaiap Gyimua (0, _;, _]3 pekapr penepunas (0, 7, 7) AEeKapT pe-

nepura yTalIMK, y X0/IA TEKIIMPHIAETTaH HyKTAMap TYNJAMWHHHT TEHT-
namach o8’ penepia Y= 9pX kypumuwra kem6, Oy napaGonaHHHT

i

KAHOHWK TeHrJaMacHiup. Kapanaérras HYKTasiap TynjaME e =1 ja na-

. paboJia -3KaH.

. ¥
6) e~ 1 6yica, ] —e¥s 0, 6y xoana (49) TenrjamanH Ky#uaara
Ky pUHHIIA €3MI MYMKHH: .

T 2 o 2 .
(1_—82)[)62—— 1—-pe2 xF (1,132)2 }ﬂll_piez+p2+y2=0'

GyxnaH

, (l—e“)( x— p‘ >2+1y2=-£2£—‘.

1 —e? ] — ¢

p
1—e2

O KoopAMHATAJAP 60ﬁmnn x= 1 X, y=Y, dopmyranap Gyim-

42 O’( P_,0 ) HyKTara napajie KyuMpcaK, sHIH pernepla Kapa-

1 —e? : .
JMabTraH HyKTauap Tyniayd yu9yH yu6y TeHrJama XOCHT 6§nau:
s pret . X2 . Y2 -
1—e)X:+Y2= T EKH e + e 1. (50)

(1 — e2p2 1—e?

6 <1 6yaransa 1 —¢?> 0 Ba (50) Tenrnava

X2 ya {
T

i 292 292

KYpUHHMIIHK onajH, OyHma a® = (b= 2

(1 —e?)2 . ] —e2
By xonna KapanaéTrad HyKTanap TymaaMmu JUIMncaup. €= 1 6y anna
1'—e? < 0 6ysm6, (50) Tenraama N
‘ ' Xz y?
2 #
ep e £
(1—ep’ (=8 = o
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By xonna xapanaérran HykTanap TYnJaMu runepGonamup.

l-MucoOJ. x= =+ 8 TYFpH uH3WKJAD KWUMK VKM 8 ra Temr G6ya-
TaH SJVIMNCHUHT Aupektpucanapupup. Iy snamuncemsr —TeHrJamachnm
TY3HHT. :

Eunm. ammncaunr pupextpucanapu x = =+ LE TeHrJamajgap OGu-
' 1
MaH ucdofanasagy. Macana maprura Kypa =+ —=— =+ 8, 6ymnan —— =8,
(4 e
: 2
JIeKHH € = —, y Xoana L =8 &ua’= 8c, KuukK VK 2b = 8=h=4.
R a c . .

dnmnc yuyn b* = a®—c% a, b HUHr KuiMaTJapuHH Gy TEHT/MKKa
Kyiicak, 16 = 8c —c? ékn 2—8 +16=0, ¢, , =4+ V16— 16=

x2
JlaMacH: —— = . *
2 T e \‘

2- mucoxn. Jlupexrpucasapn x = + 3]/ 2  remrnamanap Guran

Gepuiran Ba aCUMATOTAJapH opacHiard Gypuak TYFpu Oypuak G6y.aran
THNEPOOIAHKMHT TeHIJIAMACHHH TY3HHT. : '

- Eynw. Acumnroranapumnr -y3apo nepmeHaHKyJspJMIUNaH 'THITEp-
GO/IaHHHT TEHT TOMOHJIM 3KaHH, STBHH x*—y*=q® renrnamMa Gunau
HpojanaHuid KeiM6 uMKaiH. [unepGOJanHHT JUpeKTpHCAlapH x =

=+ 2 TeHIVIaManap Owian wudojanaHany. Macana IapTHiaH — —
e . e
_ b _ ¢ ' a2 5 2 _.
= 3]/_2, e=— HH XHcobra oicaK, - 3 ]/2, 6yHnan a——
=3)/2¢; b® = ¢ —a® Tenrymkka Kypa a=b Gyurann yuyH 6 ) 2=
=c*8u c=6}/2 ra sra Gyuamus. Y xomma a?=3 V2=
;3V§ -6 ]/2_ = 36, a=6; rumepbosa Tenraamack: x*— y® = 36,

b 52-§. MKKHHYH TapTHGAH YHBHKJApHHHT KyT6 KOOpJAMHATANapAArH

o TeHrJamMaJjaapu

¥ :

bus 6y epna wkkwHuM TepTHOMM uM3EKAap (3amnc, rHmepboiia Ba
napa6oJia) HUHT ONIMHTH naparpadaa Gaés stwiram xoccanapuasd ¢ofi-
Hanauub, MaxCyC TamwJaHraH KyTO KOOPAMHATa/JapJard TeRIJIaMacHHH
KeTMpHG uMkapamu3. Busra aiitunran umsukjapnan GMpOPTACH: 3JUHMIC,
runep6osia €kH napaGona Gepuiran GyJcuH (arap GepujraH uUM3HK T
nepGosnia 6y./ica, YHHET YHI' TADMOFMHH KApaiMM3, YYHKH KeJTHpUO uH-
Kapunajurad KyTO TeHriama OM3 Kapa€TraH XoJja rumnepGoJanuur ¢a-
KaT OHTTA TADMOFMHH aHHKJAHaH). - ”

Bepuiran wnsuxmu y Ounan GearwnaiMus. F 6y v - MSHUKHHMT (o- .
KycH, d uly (oKycra Moc JHpekTpucacH Gyscu (149- uuama). (y unsng
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i

runepbona 6yaranna [ Ba d ydyH d
KapaJaéTra TapMOFHra AKUHA  ¢o-
KyCH Ba JHPEKTPHCACH OJINHANH).
KyT6 KoOpAMHATANAD CHCTEMACHHH
KyAuaruua KUPHTAMH3. FL1d

TYEpPY UMBHKHH YTKA3aMH3, FE =

— i, L=FLNd 6yacun, 6ynna E
nykra FL TYFpu * uM3ukza Ba F
Hyktajad L HyKT2 €rMaraH TOMOH-
1a éragn. F Hyktamw ky16, FE
Hypur Kyt0 VKM 7e0  KaGya
gKuiamu3. M, HyKTa F  nykra-
Ja Kyt0 YyKura YTKasuram mep-
MEeRIMKYJ/SIPHUHT Y OHJaH KeCHIU-
ran uykrach Oyacuu. oM, F) -~ 149- uusMa

Macodanu p Ouian GeruiaiMu3

BA Y UMBMKHHHI (pOKan napamem- :

pu ne6 araimu3. TaHnaHrad KyT0 KOOpIMHATANap CHCTeMacHra HucGa-
TaH Y YM3MKHHHT HXTHEPHH M HynTacCHHHHT KOODIMHATAJIADHHH 1, @

Gunan Genrwiaimua: 7= p(F, M), @ = (EFM). vy umsuguuar 51-§
Jard acOCHii XOCcacHra Kypa .

’

M:e.
, . e M
pF, M) _ oy _eEM P
o My =e=p(d, M) . . (51)

Arap ¢ >—-;—‘- 6yaca, A
p(d, My=rp(, Mg) —r cos (180° — @) = —S— -+ rcos ¢.

Arap o< -g— 6yJca,

\ “
o(d, M)=p(d, M) +p(F, M) = - +reos @

4
(M, nykta M HyKkTajas Kyr0 yKura TYLMPHJITaH MepreHAuKyIsp-
HHHT aCOCH.) :
JleMak, MKKaja XOJAa XaM

© pld, M)=—+rcose.

(; (d, M) nuur 6y KWAMATHHY (51) ra xy#cax,

r

=ée
-p—+rccsq>
e

- TeHIVIMKKA 3ra Oyjamu3. Dysjan
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P
. 1 —ecosyp ) . (52)
(52) Tenrsama y umaHKHMHT Kymb Koopdunamanrapdazy menzaamacy-
oup. .

by Tenrsiama; . :

a) e< 1 Gyuca, NUHICHH aHvKJaiau. @ Gy xomma 0 <P <m opa-
JIMKIAry Gapuya KHAMAT/IapHH KaGysl Ku/iamu:

6) e =1 6ynca, napaGojianu aHHKIadaH, @ Gy xomma 0 < P<m
OpaJKary 6apua KuiMatjapHu Kabysn KHiagu. @ = ( KHHMaTra napa-
GoslaHHHT Xe4 GHp HYKTacH Moc KeMali JH; . g

B) e>1 6ysca, runepGonanu (6u3 Kapa€IraH TAPMOFHHH) aHUKJIaiiqu!

By xonza ¢ numr kaiicu OPaJMKJA Y3rapHIMHH TEKIIHpamMus, 2¢,—
aCHMNTOTA/Iap ODACHIATH TAPMOK IKOMJIALIFAH Oypuak 6yicuy, y xosna

b a2 R sin2gp, 2 9
= — = =V e—] = = ¢°— ] = e? cos?p, =
tgo, a a Ve 1 cos3 @, B Po=1

- 1 T ° i ! 1
€KH cos? @, = = P< ry GyJraHuzan cos @, = -

(52) Tenrnamaga r >0 yuyH 1 — ecos ¢>0 éku cos q>_<i=cos Py
. e
Oyauun Kepak. ByHaan runepGo.anuur KapalaéTraH TapMOFHAaru HYK-
TAap YUyH Qg < ¢ < 21 — @y TEHICH3HKJIAD Gaxapuand, . fleran pa-
THXA Keau6 unkamd. (52) TeHramanaru P =p(M,, F) con dorar na-
pamemp nepunapn. IlapaGosa yuyn 6y p ¢okan NapaMeTP yHHHT Ka-
HOHHK TEHIJaMacHjary p nax wbopar. Smmnc (runepGouna) yuys p munr

PH 9HSHK SMJHNC (THMep6ona) HUHT oKan Jkura TepNeHauKysp 6ya- *
raun yuyn M, F Hykranap 6up xun aGemuccara sia, My (%, y,) KOOp-
AuHaTtajnapra ra OyJICHH Jecak, Xo = —c (rumepGona 6yaca, x, = -+¢).

M, snmnc (runep6osa) ra Ternmiu 6yaranu  yyyu .

x2 .‘1/2 : x2 !/2 q
0 70 0 F = =
arhoi(2-n, )B"“""."(M"’F"

= VW(—-@ + o) +y2= |y,

2 i
HH Xucobra odicak, iz + Z_ﬂ = |, GyHaan -
a : ¢

p2'= b2(1 . ﬁ) — bz(dze-'cz)= bt
, 2

a a2 a?’

. B2
Hemak, smmmnc (runep6osia) na cokan fapamMerp p = -— ra Tenr.
a

: 25 ‘
MHCOJI. I = —————— YH3UKHHHT CKa; ernepura HucGar: -
13— 12cos @ & ACKapT penep v aH Ka-

HOHMK TEHTJIAMACHHH &3uHT,

1 AHa/ATHK reoMeTpusaaau My¢accanpog &sunran KHTO6.1apAa runepGoOaHHHT HK-

Kana TapMOFHHH H(ONAIOBYM TeHriamMa KEITHPUIANH; 6y TeHIJIAMAHHHT KYpHHNILE (52)
Aan KaM dapg Kuaamu (macanaw; (5) ra Kapasr). : ¢
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Eunm. Bepuran renrnamanu (52) r = P

e K§pusHIITa
~ KeJTHpHII Y4yH JHr TOM@HWHHHT Cypar Ba Mq?(payxaﬂn 13 ra 6ynamus:
) ¥ 25 .
{ —
13
r= ,
. .
. -3 cos @
. 12
Gyuu (52) GMMaH TAKKOCIACAK, KYpaMH3KH, €= —— < 1, nemak, srpu

i3
I3 -
yusHK 3JUMNCAHP, YHHHT KAHOHMK TEHIVIAMACHHH €3aMu3. Tenrnamanan

=B nexun p—¥—’-’i 3, 6 Hu.aﬂ—g——z‘i’- p=2 g =L
p—lsf T a » DYRAAR T =50 13 - a
12 12 : . 2 o ’
=7 *¢=75 a. b, a uuHr Oy KuiMatiapuun b* = a® —c? Téar-
| MKKa KY#caK B g=a— 44 at 6 Hnaﬂ—2—5— —z-s—aéxn a=
o Ky ’2 13 w9 Y 13 169 -
25 .
=13, b= —lz—a =1 13= 25, b=D05 Gepuarad S/HICHUHT Ka-
HOHHK TEHTJIaMacH
x2 y2
2o -
169 + 25

53-§. HKKHHYH TAPTHGIH YH3HKJADHHHT YMYMHH i
TeHr AaMacH

Tekucaukia 6upop apdun (Exu Jexapr) penepia KOOPAMHATAIAPH
aux2+2a12xy+a,zy2+2amx+2a20y+am=0 - (83)

TeHIJ1aMasH Igaﬂoamaﬂmpyaqu HyKTa/ap TYN/IaMH HKKHHYH TapTUGIH 4H-
auk Je6 aramum Mabaym' (23- §). Bynna ayy, @1, Q2e, G100 G200 Qoo Ko3b-
(UUMeHT/IAp XAKUKHA COHJAp 6ymub, a,;, G;9, Qg JADAAH KaMHMAA 6uT-
tacH HOJJaH apkauaup (Oy wApTHH OyAas GyéH a +a,+al+0
KypUHHLIA E3aMH3). ' , .

Bus 48—50- § Japaa yura uMSHK: SJLTMNC, TunepGosa Ba napabo/ianu
yprasnuk, -6y 4H3HK/Ap 1)gaM HKKMHYM TApTHOMM UM3MKJApAMD, YYHKH

1 "
(53) TenrnaMaja @y = ——, Qg3 = Y Qe = —1 6§16, Koaran Gapua
a
Ko>dHUHEHTap HOMb GYJCA, Y SJUIMACHHHT KAHOHMK TEHr/aMacH, wry
' . 1 .
WapTIapAa SHA gy = — - 6ynca, (53). TeHrJama runepOOJIAHHHT Ka-

HOHMK TEHIJIAMACH, G0 = p; Ggp = 1 Gyaub, Kosra Koaqxpnuueﬂmap
HOMb Gyuica, (53) TeHIMaMa napaGO/JAHHHT KAHOHMK TEHIJIAMACHAHD.

1 VKKdnuM TAPTHOMK UM3WKJADHUHr YMYMUH HA3apUACHHM [CKApT penepHia Ka-
pafiMu3,
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B e naes

Ky#ngaru tabuvii cason TYFHJIAJH: TEKHCTHKIA KYpHirad Gy uusuk-
Japian OomwKa SHA HKKHHYK TaPTHGJIK YHMSHKJAD GopMu? By caBosra
KyiiHJia xaBo6 GepHiura Xapakar KWIaMu3.. ABBAJIO lUyHH TaBKUAMAiMu3:
23-§ nan Gusra MawbaymKh, YH3HKHHHT TapTHOH Kc?cplmﬂa'ranap CHCTEMa-
CHHHHI' O/MHuwMra Goraux smac. Bympan ¢ofiananu, KOOpAMHaTanap
CHCTEMACHHM TETHIIHYA TaHJAI XucoGura Gapua WKKHH4H TapTHOaM yu-

" BHKJIADHU TVJia _TeoMeTpHk TaBcH(1a6 unKamu3. MKkumum Taprubiu y

ynsug 8 = (0, i, j) nekapr penepuna (53) yMymuii TenrsiamacH Gunam
Hponanauray Gyncwn. Mlywpai PENepHH  TAHJAAMH3KH, VHra HHC-
6atan v unsMKHUHT (53) ~TEHIJIAMACH MYMKHH Kafap COJja — <KAHOHHKY
KYPUHUIITA 5Ta GYJICHH, sTbHH C

- 1) yarapyBun koopruHaranap KynaiiTMacH Karsawyras xag 6y/ma-
CHH; -

’2) OMPHHYH JApaXalH XalTap COHM SHT 03 6yJcHH  (unoxu ‘6yaca,
yidp Oyrynnaii Karaumvacuy); -

3) MyMKHH 6Jica, 0307 Xaj KATHALIMACHH. ‘

Arap (53) Tenriamapa a;,+0 6yca, COANIATIALITHPHIIHE  KYitHa-
ruya Gawapamus. o8 pernepnunr ykjapuan O HYKTa atpoduia HXTHEpHiT
a. Gypuakka Gypu6, suru B’ = (0, i’, j’) AeKapT pefepHHH XOCHJ Kuja-
Mu3. 8 penepian <8’ pemepra jrHu (opmynanapu (19- §) '

' { = x'cosae —y’sina, '
_ y=x'sina+y cosex
AaH x, y HH (53) ra Ky#cax Ba yxummm XaMIapuHN  MXYaMmJIacak, Y uu-
3HKHHHT (53) TeHraamacu &8’ penepra yuwby KYPHHHIIHK ONafu: "

QX"+ 24,y +a,, 4’ + 2a; 5 + 20,4 + ay =0,  (55)

(54)

Oynna: ,
a;, = a;,c08*a + 24, cosa sing -+ a,, sin®a,

aj, = —ay, sin & cosa - a,, cos%, — @y 8iN%e + ay, sina cos o, (56)
a,, = ay, sin’a — 2a,,sina cosa -+ a,, cos’a,
aj, = @y cosa + ayysine, Q= —ayoSina +ayycosa, Ay = Qg

(56) Gesrunamnapnay ‘Kypuuanuku, (55) Temrnamajaru a;), Qs G KO-

sbpunyentaap (53) renrsamamarn a,, @13, Qgp  KODdHUHEHTIIADrA
Ba o Oypuakka GOFIMK, Wy Gu/aH Gupra @iy, @y G, HHHT KaMuza

Gupn HONMaH $apK/M, UyHKH

cos?o, 2cosasina  sinZg
— sine cosa cos’a—sina  sina cose |=
sin’a —2sinacosa  cos?a
cos?q sin2a sin? g
) | -
= ———2~sm2a cos2a —E—sm?a =
sin?a - —sin 2« cos?a
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cos? e sin2« . sina- | | cos’a  sin2a |

= f-?—g;sin2a cos 2o \'—;—sinﬂa - -_-—;—sin2a cos2¢ 0=

e A T A 02
; ==2cos”acos2a—-cos2a+sm22a—-cos2a(2cos”a——sm o — cos%o) -
' -  Fsin®2a = cos 2 - ~c0s 20t + sin®2a = 1 = 0.

’ )g)qaxmmr MXTHEPHHAIMIrH A q)ouna.nanu6 YHY WyHjAa# Tauna6 ona-
“&max anvauwrrupuiras (55) Tenmamanam a,2 KO(pHUHERT HOMra TEHT .
6y.ncnﬂ, ABEE : T

alz = —-—ausmacosa + a,, cos? cz—alzsm o + azasmacoscz =
= —(a11 cose —{—ramsm a)sina Y+ (@y; cos @ + aqq sin a)coso = 0
Exn. : . ‘ '
013 €OS Q& +aggsine L 08 aysina

cos o osmao

- (57) MyHocaGamm Gupop A ra Teuma6 YHH KyAHAaTH Kppnmuma
€3HIlI MyMKHH: o .

(57) -

o (an_.x)cosa+amsina._o-* ’ "(58)
- azlcosa+(a22—k)sma-0* ‘

By cucrema 6Up XKuHCH, LWYHHET yuymH ymmr JAETePMHHAHTH HOaTa
TEHT, SABHU

ay—h  ay

1‘: a 1 A =0 ékn A*— (au + @) A +1ay, azz—‘ajz) = (59)
1 237

6y.m‘;ﬂnamﬂa CHCTeMa Honp,an (papxgnn euuMra sra Gysanu.

(59) Tenrnama y UHSHKHHHT XQpaKmepucmuk metziamacy uet’m.nann :
(59) TEHIVIAMAHHHT WH3JIapH.

A= @+ )+ Vg, + Q302 — 4 (ay; apy ——afz) _ feu+ 11222) iVb— )
» R 2 "
Ay, + 0 6Yranu yayr yHuur JHCKPHMHHATH: : »
= (ay; + a,,)* — 4 (@1 a5 — al2) = (Ayy — Qy,)? + 4af, > 0

%Iemax (59) Tenraamapmmr . Ay, Ay Pwmsnapu TYpJH Ba xargmgnm{up ‘
57) nau

.

{au Cos o + ayySine = A cos a,

. . (60).
a,, cosa -+ azzsma = )Asine

'mnmuxnapﬂn €3a OJIaMH3. Y napuusnp Xap GupunH Cos o = 0 ra 6ym6

(cosa =0=a —-—;— Ba am_ — (@, cosa+-a,, sina) sin &+ (ag,cos o+ _
+agsina)cosa = 0 a,, =0,

f(;mm a, aaafmaﬂ 0'ra Tenr skam) ym6ynu xocun KHJIaMu3:

11—2818 : 3
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TEHIVIMKJApJAH aHHKJaHA[H. A = Xi Gysiranna (60) man

tga=-2= _ @ g

Qg A —ay

61y MyHoca6aTra HaB6a'r 6u.nan (59) xapamepucmx TEHIJIAMAHHHD Ay, A,
HWIOU3MIIPHHH KyaMu3:

+

tgay= Bt g o (62)
. . G Q12
Buer reopemacura kxypa (59) aan : >
Mtk =ay,; + 0, Mh;=a,,a,, —‘a?z' "“."(63)

'(63) Ba (62) dopMynanapaan ym6‘yra~3ra 6ynamus:

tgdl-t‘gaz:: Ahy — all(;\1+k2)+al'

’ T
=— 1=>'°°2 —‘“1|=7 :

al2 . N -

Hlynra xypa tga Ox’ yxumur B8 naru Gypuak KO(pHUHenTH G6Fn-
ragpa tgo, = tg (al + ———) Oy’ YxuuHr my penepaars 6ypan Koag-
¢unments 6ynanu. ¥ xoana Ox’ \_yigmmr i 6npm4x, BEKTODUHHHT KO-’
opunnaranapu 6ysmuw cosa,, sina,, ;

Smal =, COSO; =
= : VT +iga, tgzal vV 1+ tg2

¢opmytanapia, Oy’ YKHHHT ] GuUpJIMK BEKTOPHHMHI' KOOp JIHHATAJapH

COS ey, SiNG ,

. k14
sina, = sin (al -+ 7) = COS (3, COSQCLy =
. n .
B} = oS (ocl + -2—) =.—sina, .

\

@41 COS Oy -+ Qqy Sila, = A, coS 4,
’ @y, COS Oy + Gy SiNa, = A, SiN ey,
y xo/]a o '
‘ a;, = (a,; cosa, + a,,sina,) cosa; + (@, cos a; +
* *tay,sinag,)sina,; = A, cosa, cosa, + A, sina, sina; = A.

(56) myHocabatna 1- Ba 3- TEHIVIHKJApHH Xaina6 KyIICaK, a, +a, =
= a,, (sin®a 4 cos® @) 4 a,, (sin o + cos® @) €xu (a4 @y = ay; + agy.

(63) nmam a,y -+ ag = A, + Ay Ba d); = A, 5KaHUHH XHCOOTA ONICAK, Q==

=M, KesuO. uuganu. lllympai xuau6, KoopnuHaranap CHCTEMACHHH (62)
¢dopMyJiaZian aHUKJaHyBUH o = @, Gypuakka (6y epaa o, AHTH Ox VK-

HuHr 3ckd Ox VKka orum Gypuars) Gypum Gunan &8 = (O, t ]) penep-

pan thysgai 8, = (0, i’, /) pemepra yTHII MyMKHHKH, yHTa HHcGatas
(53) renrynaMa coppanamm6, ywly KypuHuwra sra Gyuaju:
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Al

MATERY 2 + 20y fa =0, (og)
Arap Ox’ YKumnr Oypuak  KoaddHuHenTH yayH tga, = L:ﬂ

. . , " 12
HH KabyJ KHJMHCa, Y X042 a;; = A,, a, = A, SKaHHHU afiHan I0KOpH-
AAard KaGH KYpCaTHIl MyMKHH. Wynu afirum  nosumxy, arap (53) TeHr-

Jamaja a,, = 0 G6yuca, KOOpIIHHATaNap CHCTEMACHHH Oyphii GuhaH ajm- .
MALITHPHIITA XOXXaT KoJIMaiiiy, - ‘ : .
—

— - .
B = (0, i, PENeplian WyHnal penepra jramusky, YHFa HHC-
GaTa ¥ YH3MKHMHT (64) renrnamacuza GHPHHYH Japakasu Xanaap kartnamr-

Macud. By wmmnu KOOpAuHaTaap GOMMHH KY4MpHII GuiaH Gaxxapuni
MYMKHH.

(64) Tenrnamama A,, A, KosbbHIHeHTIApHUHT KaMHZa OHpH HosnaH
dapksm, uynku arap Ay =%, =0 6yuca, (64), Tenrnama OupHHYM japa-
HaJH TeHrjiaMara awaaHap sau. [ewmak, 6y epra Kyhugaru y4 xon 6V-
JHIIH MYMKHH: o g

L &0, byt 0 (A hy520)

By xomma A, =d,; Ayy — a3, = ay, Ay, — a}, % 0. (64) Tenraamanunr
Har TOMOHMJArH XaaNapHu x’, y’ ra HHCGATaH]TYJIMK KBajpaTra KeJITHpaMu3:
A

” @ s @ 2 Gy 0y a
b (342 L S RN RN +8 )
A T A2

P
a a .
R LR R

p M Ay
YHAaH o
o a' 2 ao 9 .
wler ol s 2 vim0 e
N 1 ' 2 -
0’2 ' 0'2 '
6y epra ay = aq, — Alhf — %.
) . 2

¢ - .
Supu (0, ', j'y mu Y Rydupard dopmyaa Gunan aHUKJIaHAJHTaH
Napajnies KyunpHIEK Gaxkapaiiymk:
> R ajo
X = x + -
. },”1 : *
Y , 1 Qg ‘ ’ ( )
"= Ay '
> . -
Y xonma smru (07, 1/, /') penep xocua 6y, UH3HKHHHT TeHT.la-
MacH COLNasalANH:

M X2 MY 4 g — 0, | I
2. M =0(, 0), a0 ‘s Ay =10 (5= 0), a5 0.

By xonnappan 6Gmupusu KypcaTuin etapiu;_uyHkH
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* KHH.

{x:'y'} '.
Ly =x'

aJIMALITHDHII epnamnna V/IaPHHHT GUDHHH HKKHHTHCHEA KEJITHpHIH MyM
Bupumun xonuu xapaumus : T ‘ .
M= 0(7»2;&0) HH xucobra- onnG, (64) TEHIVIAMAHMHT  Yan 'romonn-
nam xaanapuu ' ra. Hucéaran TYJMK KBaJpaTra KeJTHpamu3:

('2+2a£"y+ )+2axo( ’+ -ﬂ’,g--———-l-z-ﬂ);ov
A3 :

24y 201012‘
; g .
A, (y’ - .:_20) + 2“1'0 " +a)=0,
) _
‘ Qg 12
6yapaa =, - — 6enmnaumn KHUDHTHAHK:
wal 241 2“107‘2 ldp A
Yuby T
; X=x +d,
Y=y + f,ﬁ
‘ A

¢opmyanap 6yiuua KOODJHHATa/lap. CUCTEMACHHH a/IMALITHPAMH3, SHHH
a

KoopauHaranap Goum O Hu O'| —a/, — A )Hyrg'rara KYuHpaMmu3. y xo.rl-
2

Ia xpcn.n 6ynran (0, —l?, i’} penepra HucGaraH qusmgﬂuﬂr} TeHIJIAMACH
yinby copna KprIHHlHHH 1«;a6y.n KHIalH: . .
A Y420 X =0, I

3A—0 am_Oexux_.o @y = 0. '
By xomnap xam Gup- Gupura yxiuaur 6me6 mymvmr VYUYH yJIAPHHHT

OHpHHU Kapaul eTapJii.
BupuHun xommu KapaiMus. A, =0, a,=0 na (64) Tenrsama ymoy -

KYPHHHIIHH OJIafii: ;
‘ Ay’ 2a20y @y = 0, (66)

6y epaa A =;&0 6YyJranu yqyn (66) mu k;ynmlamqa €3MII MyMKHH:

; '2
Ay ('2+2 Byt ) +a,,o_o

€ru ,
-, ay \* "0 '
"'2‘ y + r +ap="Y
6yHIa ‘
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e ‘ i : ) 9

v %99
a,, = Qpg=— ~—-
00 00 Ay )
X=x' .
Yuwby |y — g + ﬁ dopmynanap 6yiuua (O, if, j)

A, .
penepran (O, i’, j') penepra yTamus, spHM Koopiumaranap Goum O Hu

o\ o0, a—::é ﬁyxrara xgj’mnpa;wna. fluru pemeppa v uuMSMKHHMHT coaxa
TEHIVIAMACH XOfHJ Oynamu: . '

AY?+ap =0. : . I

Xy.ﬁbca. Arap uMRKuHYH Tépﬁdé.ﬂﬂ ¥ YH3MK 6upo;i Aexapf penepna

(53) Tenrnama Guaan Gepuiran Gysca, SHIH JeKapr penepuHH TEruI-

JyYa Tawjaul OMJIaH ¥ HUHC TEHIVIaMacuuu |, I1, HI rtenriamanapHuer
OHpHra KeNTHDHUI MyMKMH. o . :

54- §. UxkHHUH TapPTHOAH YHIMKJAPHHHT TacHr(H 4? ‘ e
: (xnaccudukaumsice) - L

IOKopuna iqapanra_ﬂ (1, II, I‘II) Kj’fﬁiaﬂnmnarn Teﬂm:;MaJIapHn Myipac-‘

CAJIPOK, TEKIUHPAMHU3. ) ,
L A%+ A2 +ay, =0. : Y I

- I Tenrmamama Ay #[0, A, 540, ' Jekun Gy, — VIXTHEDHI. K,yﬁnnam'v

HKKH XOJI OVJIHIIM MYyMKHH:
a) gy 0. I pau:

5 2 3 2 -
~~-’Z—‘,x2-——}'.~.y""=l‘éxn—’f——+ - =1. ' (67)
Qo %o ) Gop : ‘
3 —— A‘l _—A‘Z\

»

Arap A,, A, 6ub XU HLIOpANH,  ay, 3¢a- yAap Gutan Kapama-Kapiin

Zo 0 . %0
Huopam 6y Jica, y Xomga — —= > 0, - > 0.

" " 1 2
e ) %00 . ‘ y
i — —=—=a?, — T—-—b Gesrujalmiiy  Kupurcak, (67) zam
1 2 . .

x2 y’ -
. as + b2 =1 ..
HH, S'BHHM JUIHIICHUHT KaHOHHK TEHIVIAMACH XOCH/ KHJIHHAMM.
Arap A;, Ay, @y HMHT yuanacw Xam Gup xun Hiopann GyJca, y
n . o L ”

- a [} ¢ a .
xomia — —= <0,—Q-<0. 6y epra — o0 =2, — 2 — 2
M Ay . . Ay A

X -
Ge/rHTAINHE KHpPHTCAK, — -+ % = —1 Tenrsamara sra 6ynamus. By

TEHI/IAMaHH KAHOATJIAHTHPYBYH GHTTa XaM XaKUKHI HyKTa Maéxyn 3M4c,
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N

JieviH Gy TeHI/aMa 3JUIPTIC TEeHIVIAMACHTA. YXWAULIard caGa6ui, y mas-
XYym IAAUNCHU aHMKTAHLH, Neb afmunagu. Arap A,, A, Kapama-Kapiuu

HLIOpATH Ba @y 7 0 Gyaca, y xoJza —_—R@_ Ba — ‘L;:- Jap .Kapama-
; , M .

”

. a : a
KapUIM. MIIOpamd GYJamu. _TO'L >0, Jexuy — —icﬂ < 0 6y/m6, yiapaun
. 1 2

! : x2 2
Moc paBuijia a® Ba —b* ne6 Genrusacak, (67) teHr/ama — ——f; =
a
Kypunumpa 6yau6, 6y runepGOJaHHHI KAHOHHK TEHIJIAMACHAUD; XyAnd

Q, a N
HIyHra §Xuaus; —£—°< 0, _—_5?0— >0 6yica, yJapuH XaM Moc pa-

1 2
BUIIa —a® Ba b® ne6 Genrmnacak, (67) TeHriama ymGy KypHHHIIHH
2 2 i
onanu: -———;f;— + ——’Zz— = 1; 6y XaM runepGOJaHMHI KAHOHHK TEHIJaMa-
CHAHD. '
6) a,, =0 6yacun. Y xona
‘1»%2-+.£:_='0. ' (68)
W |
Ay, A, Kapama-Kapumm wiopaiH Gy/ica, TErHuLM Ge/ITH/AIIHE KHPHTHII
Gustan (68) Wi, ymby KypHHHIZA S3HMII MyMKHH: '

2P0 ek (_’E,'_L) <_’£_ +_y_) ~0. . (69)
a? b2 a b a. b . ’
(69) = = —i— = O,’—f— -‘—-Z— =0, 6y TeHrJaManap KOOpIMHATA-
a - .

- Jlap GOIIMJA KeCHUIYBYM WKKUTA XAKMKUH TYFPH UYUSHKHK aHMKJAAIH.
Arap1 Ay, A, OGP XHJ MLIODA/H, MAcCAJIaH, Ay <0, Ay <0 6§ica, y Xo71-

Ia o= —a?, i b? Genrwnamiy KupaTHUI GuAaH (68) HH KYiH-
Ay 9 - ' -

Aard KYpHHHMIIAA E3HII MyMKHH: :
x2 42 . x .y x . Y ox .y
— 4+ =0 &u|— L—(—-——z—-— =0s — +4i <=0,
a2 o p2 (a+b)a b) =>a+b

_.y;. -— '.i.: 0

a t b ’

Oy TeHI/IAMAJapHHHT Xap OMpH GMPHHUM Japakaiu GYJraHu yuayH yJjap
" TYFPH UM3HKHHM aHAKJAWAH, JeKHH Oy HKKH TYFPH 4M3HK (bakar GHTTa
XaKMKHE HykTara sraqup (koopauuaranap Goww). [lymmur yuyn ysapuu
OuTTa XaKUKHil HYKTAa KeCcilyBuH JIKKUTA  MaBXyM TYFPH UH3HK TEHT-
JaMacu ne6 aftmin myMxmd. Hlyupan xummG, MKKHHYR TapTHOIM Y Y-
3UKHUHT (59) XapaKTEPHCTUK TeHrAdMaCHHHET WAZuanapu A, = 0, Ay740
6y.ica, Kyhugary Gemr Typ uM3.iK XOCHJ Oy/aju: 3VIMNC, MABXyM 3J-
JIHNC, THNEPOOJA, KECHLIYBYh MAaBXYM HKKH TYFPH YH3HK, KeCHIIyBYH
XaKUKUH HKKH TYEPH UM3HK. . ,

2. A+ 2a5,x=0 S - (I1)
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s

TeHrJamMa Ou/ad GepuiraH WKKMHUM TapTGAM uusHkjapra yramus. 11

TeHr/IaMaia Ay #0, a,0 Oyarand y4yH yHM Kyfiujardua €su6 ona-

MH3: Y = — 2- ;3’ 5 p=— %’ GeqrHjalig  KupHTCAK, yE = 2px,
6y napaﬁoJfaan-{,r KaHOHHK TeHIJIAMACHIHD. ‘ -,
3 Ayt tagp=0 . 1T

TeHrJIama OuJsian GepusiraH MKKHHUM T'ap'ménn YH3MKJIADHH TacdudJamra
yramu3. By tenrnamana A, + 0, ay—xap xaugah con. Kyimgaru xon-
Jap. 6yuIIe MyMKHH. _ "
’ " LA v o aO L
.‘a) agy 7 0-A, OunaH ay,Xap xua1 Hwopatn Gyica, — ;f > 06yna-
4

a B /’
au. Tenrnamann _}‘_"9 = —a?® (apa3 KO,

? y¥=a*é&un (y—a) (y+a)=0 ‘
ra keirupamus. By rtenrsama sca ysapo napannen MKKHM TYFpU YM3HKEH
aHuKMaiiE. A, OWJaH ag GMp XM MUIOpand, ABHH Ag > 0, @y > 0 (A<
<0, ay,<0) Gyaran xom1a .

7 l=>y?=—a* é&u (y—ia)(y +ia) =0,
6y TeHr/JaMa HKKhTa MaBXyM mnapajjies TYFpH YH3HKHH aHHKJIalH, el
FOPHTHJIAMH . :

6) ay=0. Y xonga Il Ay =0 Ba A, 70 Gjiranu yuyn y2=.
=0 €n y = 0, y = 0= HKKM Kappa O/MHTaH TYFPH UH3HK XOCHI KH-
munagu. lynpaii kw6, 111 Tedrnama Guian GepusiraH HMKKHMHYM Tap-
THOMM YM3MK KYAWJAarH yu Typra OyJuMHANM: XaKHKHH Napaien HKKH
TYFPY UMK, MaBXyM napajie]l HKKH TYFPH UHM3HK, YCTMa-yCT TYUIYBYH

HKKH TYFDH YH3HK.

I, II, III TenrnamManap Ousian Gepunran MKKHHYH TapTid6Jiu YH3KK

" Ky#MIars TYKKH3Ta T’yprg Gyunany:

KaHOHUK TeHra a‘Mmap YH3HKJAPHHHT HOMJIADH
R I , 2
L2 L2
— = 3JLTHIC
a2 b2
x2 y2 . / ,
— aB
2 pr + m | MaBXyM 3JIHNC ‘
x2 y2
3. priaairrabe +1 runepGosia
X3 2 . v ‘
4 — — 2. KeCHIYBYH HKKH TYFPH YHSHK
L ) .
2 8 _, " | HykTa (KOOpHHHzTA GOHIMAA KECHIIYBUH MAaBXyM
as + b HKKH TYFDH YH3HK) ~
6. y3=2px » napatoJia '
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7. 42 —a2=0 , ] TYPAH napansien HKKK TYEpU YHIHK :
.8 y24a2=0 MABXyM .HapaJien HKKH TYPpH WH3HK

L9 42=0 - YCTMA-YCT TYHITaH HKKH TYFPH HHIHK

55-§. UKkuuuH TapTHOIM YH3HKHH YHHHI TeHrjlamacH Gyim4a sicam

Hkxunun Taprubmu unsux (O, i, j) Aexkapr penepupa (53) yMymmit
TEeHr/IaMacH Ouian Gepu/iran GY/ICHH. Y Hu HCAII YYYH TEHTAAMACHHH OJ-
AuntH naparpada GaH KMIMHTaH ycyamap 6Vitiua CoUIa/IaIITHPaMu3:

1) (83) renrnamaga ay,5=0 6yaca, UH3HKHHUHT '

: ’—(a,; + ay) A +ay ay —afy, =0
XapaKTEPHCTHK TEHIVIAMACHHH Ty3aMHM3 Ba VHMHT HiM3napy A, A, HH
TONAMHU3. , ) ’ C

% tg a, ,Z&L,;il topmynia 6¥iiaa tg o, Hu, cyurpa

s

sin oty = ——8H COS Oy = e
Vi Vit VTt

WK XucoGraimus, By Guam penepsu o, Gypyakka GypHIINAH. XOCHJ]
' > T ey —_ = A
xumHaguran (0, i, j’) penepmunr i/, . xoopAimaTa BEKTOpJIapH aHHK-

_ JlaHaju: ‘ ‘
T o T o T
I"==1¢c08 @)+ jsin a;, j =-—'isin a,+ j cos Oy.

3) SlHru penepia YHBHKHHHI TeHIJaMaCH i

MRt AY 20l 20y bay, =0 (64)

-K}“fpnﬂnmzxa 657.&36; 6ynna a, va;(, Kos(uuventiap yiby dopmyaas
| JIapJaH TONUJamH: ’

Q= ay, €S tay sin @), a;,=—a, sin a +a, cos a,.
-~ 4) B’ penepuuHr xoopaumaranap Gouwwm O uu 53-§ maru (*) dopmy-
Jalad Tonuaapuran O Hykrara Kyuupuin Guian o8’ pemeppan o8’/ pe-
nepra yramus. 8’/ ‘penepia UM3HKHHHI' TEHIVIAMACH KAHOHHK KYpUHHII-
ra kenaau. Arap (53) Tenrsamana a;, = 0 Gyuca, COANATIAIITHPHII KO-
OpAMHATA/Iap GOUMHM KYuMpHIZaH HOopat, Xonoc. By HIIADHE  MHCOJI-
JIapAa Kypamu3. : o
I-Mucon. Yusugeuar ywby x% + 6xy + 4y + 6x+2y—1=0
TEHIVIAMACHHH KAaHOHHK KYDMHHIUra KeJITHpHO, YH3MACHHH SICAHT.
Eunm. By eppa: @, =1, a;, =3, a5, = 1, 10=3, Qy=1, a,=
= — 1. @, = 354 0; Gepuiran TeHIIaMaH¥ KAHOHHK Xo/a €3um y4ayH
Ky HHIArH HILVIAPHH GarKapamHa: ,
- 1) xapakTepHCTHK TeHrnaMamH Ty3amm3: A?— 2A — 8 = 0, A ,=
=1+ VI+8 =1%354 =4, 4y=—2
) M—ay, 41
az;s 3

= l=a = 45°,

2) tg ay=
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. tg a, 1 | &) 1 143
sma=-———-—————_.____=-—==——,, iy ———————— RS
1 ViFig a, Y2 2. €08 & Vi gt oy 2
- o R - —
3) (0, i, ) penmepun, @, = 45° Gypuaxka Gypugan (0, i/, j')
penep XocHn Gyiald, YHMHT KOOPAHHATA BeKTOp/apH: :

> V2> Vi = P B e
—2““'”1‘/2—!, J= K27 Y2

i = —~ i —].
_ 2 Pt
4) a, = ay; cos a; +a,; sin a; @y = —ay, sin a, +-a,, cos a,
Popmysianiap 6Yimua ajy, a;, Kos(mmuuegmapﬂn TOIAMH3: '

., 3VT VY -, F _
Gy g Wy

8’ penepaa YM3HKHHHT 'reHméMacu: o
a2 4V 2V 3y —1 =0,
5) By renrnamann goopammatanap Goum O Hu Kyunpuin Guian Ccoj-

Aanatipamus. ByHMHr yuyH TeHIJIAMAHWHT Yanm TOMOHHAArHM XaaJap-
AaH X y' ra HMCOAaTaH TYJA4 KB4/PAT/Iap AMPATAMHS;

O Rt N N

_

e N

_ Rt
(2 2+ () =2y +vay + (2)) -
IR e N
‘} | X=x'+l;z x'#k+(_?2;)'
i vET (Ve
‘ Y=y’+—2——“ y’=Y+(-——E—).
. Unsukmuar TeHTVIAMACH KaHOHHK K§PHHHUITA KeJALH:

-2y = a0 2 1_=>£—.”—12 =1

2 1
‘ 2
T _vVz : ..
By eppa a = PR b= 1; runepGo/aHUHI KAHOHHK TEHI.Ia-

MacH XocwI Ku/MHAH. 150- yusmana Gy rumnepGosa sicanraH..

2-mucol. 4x*—4xy + y*—2x— 14y +-7 =0.

Eunm. By eppa: a;; =4, ay=—2, ay3=1, a,y= —1I, g;p="
= - 7, aoo = 7. .

1) xapaxrepuctik rtenrnama A* —5A =0, niausnapu:

’
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A=0, A,=25;
2) tg al‘=i‘_a:£11_ ==

12

Ill
[ -
-

. 2 .
=2.—.>sma1=l-/?, COS&I:lTSZ

3) (0, i ) pernepHH
tg oy =2 JaH aHUKJAHAJMras o,
6ypuakka Oypuiuijad Xocua 6Y-

napuran (O, i’, j') penepHunr
KOOpJIMHATA BEKTOPJapH:

150- unsma 4) .a;O -3 Vg’ ay =__V'5'
B’  pemepja YH3HKHHHT TEHIVIAMACH: |
5y'*— 615y’ —2VBy +7=0;

5) SHAH KOOpAHHATANAD GotmHu quﬂpamus By renrnamanuur yan
“TOMOHHJATH XaAJapian y' ra HucGaTaH Ty/a KBAipar axparamus: *

5(y '—V—5) —6V5 —’/—5)_0;

X=x'—]-g5:, —‘X+V5
ly=y'—y§’ ~Y+V5

Unzugaunr O nn O (]—/5—5—, ];—E) HYKTara KyuupHuliaH Xocun 6yi-

rag (0', ', [') peneprarn TenrsamMacy: 5Y2— 6] 5X =0 éku Y? =
- L X
by Teﬂr.nama *15]-yu3mana TacBupianran napaGoJiaHH HpoOAANAAIH.
3-mucoa. 9x® -+ 16y% — 24xy + 30x — 40y — 25 = 0.
Euunm. By epaa: a,;, =9, a;, = — 12, a5, = 16, a,y=15, a2o--
= — 20, Qg = —25. ,
1) YH3HKHMHI XapakTEPHCTHK TeHrJaMacH:
— 950 = 0= A, = 25, Ay = 0;
' 4 . 4
2) ig a; =— 3 sin oy =.——?, cos oy = -
3) (0, i’, j') penepHMHr KoOpAMHATA BEKTOpJapH, i’ = —g—

\

’
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151- unama; 152- un3Ma

4 > - 4 3 T
oL ]=—§‘l+*5-,]; .
4) ajy = 25, @y = 0 uusukuuur tenrnamacn x'* +2x' —1 =0 k-
punHmuaa G6yJaanu. Bywpan : '
(" +1P—2=0
‘ k ¥ =X—1, ’ 6yiMua
5) koopausaranap Goum O Hu {y’ _y . (opmynanap Oyh

0’ (—1, 0) mykrara Kjuupcak, umsuy tesriamacy X®—2 = 0 kypunu-
LWHMHY oJalM. DBy Tenrama opauHatanap VKura napajajen HKKH TYFDH
YHBHKHH anHKJadnu (152- unsma). ‘ o

56-§. UKKMHYH TapTHOAH YH3HK MapKasH

bus 48-§ na yuMSHKHMHT CHMMeTpHSi MapKasu TYIWYHYacH GujaH Ta-
HHLITAH SAMK. SHIM Ny TYUIyHYara acoC/]aHHG MKKHHYM TAPTHO/MM 4H-
3HKHHHT MapKas TYUIYHYaCHHH KUPHTAMM3. '

Tabpud. VKKHHUH TApTHOMH UNSHKRHHT CHMMETDHS MAPKA3H LIy
YH3HKHHHT MapKasu ne6 aranaju.

Tabpudra kypa M, umsukHuHr Mapkasu Gyica, 3+ M €y HyKTara
M, ra npcGaran cuMMespuk M’ HyKTa XaM y ra TerHULIH 6ynamgn. Uk-
KHHYH TapTub/IM YH3HK ‘ o

@1 X° + 20150 + Agay® + 2810% + 250y + Ggy = 0 - (53)
YMyMuii TEHIVI2MacH Gunian Gepuira GyicHH. ABBano KaHpaft mapr ‘ Ga-
¥apH/rania KoopjuHaTanap OOLIM MapKa3 Gy/MIUMHH aHMKJAfMu3.
®apas kuiaiimk, O(0, 0) HyKTa UMSHKHHHT MapKasu 6yJcuH, y
Xo/ja Mmapkas tabphpura kyjpa M (x, y) € y=M (—x, —y)€E vy (ayn- -
ki Oy Hykranap O ra uHcGataH CHMMETPHKIHD), SBHH . ~
@ (— 2 42815 (— %) (— ) + dgs (— 9)* + 2050 (— 1) +
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+ 2850 (—y) + 0y =0
' &Ku ' o
anx® + 2a,xy + Qpoy® — 2a10% — 22304 + gy == O, (70)
(53) Ba (70) pau: - ' -
;% + 201038 + Gyoy® + ag = 0, )
Hemak, koopaunaranap Goww UH3UKHHHT MapKasu Gyjica, YHHHT TeHr-
JaMacHa 1-Aapaxand Xajjap MINTHDOK STMAiau: o
Qyo=0, @ =0. .

AKCcHHYA yH3HKHHHT (53) Tenraamacuna Gupumun zapaxaiu Xaanap Hui-
THPOK 3TMACa (@j = Gyg=0), X, y HH —x, — Y ra aJIMamiTHpraHga
TEHr/JaMa yarapMaiiny, aemak, M (. y) Ey=M (—x, —y)€n.
M, M’ nygranap 0 (0, 0) HyKTara HHCGAaTaH CHMMETpHK. Bynpan koop-
AHHATaNap GOLM WM3HKHHHT MAapKA3HIHD. '
Hlynnas xuu6, KOOp/IHHATaMap GOl HKKHHMK TapTHOMM YHU3HKHHHT
MapKasy GYJMIIM yuyH Oy YH3MKHHHT TeHI/iaMacuia X, Y Japra HucGa-
TaH GHMPHHUHM Japaxca/iu XaAJap MUWITHPOK KH/IMAaCJMIH 3apyp Ba eTapJ.
. SHAH YHIHKHUHT MADKAa3HHH KaHAaH KWMO TOMMII HYJ/MHM Kypca-
- TaMH3. Mg (x,, y,) HYKTA YHSHKHWHI 'MapKasH GyJCHH. Koopaunaranap

Gomy O (0, 0) v M, nykrara KY4Apamu3:j

\ X=X+ Xgy
y=Y +y,.
Bywuur yuyn (71) nan x, Yy M (53) ra Kysmms:
anX®+ 2a,, XY + a5,Y? -+ 2(ay,x, Hayalo+a50),X +
+ 2 (a5, + Gyoys +ay) Y HF (%, Yo) = 0,
6y epaa e , T ‘
LF (%, Ayo) = a, %+ 2, %040+ 45 + 20,0 x, +205 4y +ay. [(72)
Oxopuna: kerrupunran 3apypuid Ba erap/m 1uaprra Kypa M, nykTa YH3HK -
HHHT MapKasd Gynium yayn Kyiugars LI3pT GAKADHIALM ‘Kepak:
| { aux.o + @154 -+ ay = 0, : (73)
) i alz‘xo + azzyo + 020 = 0. .
Iemak, sk mapkasuauur MaBKyAJTUrd  MAacaJIacy (73) cucrema-

HWHT €YHMHMHM TOMHUI MAcajlaCHra KeJTHDHJLIH. By cucrema xosdon -
UHEHT/IADUAH YIUGY. AETEPMHHAHT/IADHH Ty3aMH3:

L 6=lau 'alsl”@l:"—am aml, 8y =
Qg1 Qg ==Qyg Qg i

by €pAa KyFHHJATH XOAap GyJIHIM MyMKHH.

L. 8=aa,—a%+*0. ‘ :

(73) cucrema Gupruna (x, y,) eunvra sra Ba HIyHra Moc XoJila
172 ' '
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GHpruHa MapKas MaBXyjl. Byunai mismgnu Mapxdaﬁu wusux ne6 araii-
MH3. YH3HK MAapKasHHHHT KOOpAHHATAIapH :

. 61‘ 62 )
‘ X, = —=, =
\ 0T % H=7s

¢dopmynagan Tohuaany. .

2. 6=0 Ba §,, 8, nunr kamupa Oupu. HOMMAH (hapKm.

(73) cucrema 6utra xaM eunmra .3ra 3Mac, YM3HK — MAapKascHa3.

P a a a ‘
3.8=08=8,=0="10 =% T _ (73) cycrema GHPHHYH Ja-
g Qg 0

paxa/u -GMTTa TeHrJ/IaMara Keslaju. YHHHT €YHMJIApDH YeKCH3 KYIl = YH-
3HK YEKCH3 KN MapKaajapra, aHWKpOFH, MapKasniap TYFPH YM3HFura
Srajup. ‘ < .

Scnarma: (73) cucremanu UM3HMK TEHIVIAMACHMJAH X, Y ra HucGa- -

TaH XYCyCHH XOCH/Ja OJMII' Hy/M Guidn Y3HIO MyMKuH. XaKHKaTaH,
(53) Tenryamagan x Ta HHCOAaTaH XOCH/A OJICaK,
f 2‘111’? + 20,5y + 2a,,

Ba. Y ra HUCGaTaH XOcCWJa ONicak,

- 2ay,x + 2a,,y + dec-

Hekapr KOOpIMHATANAD CHCTEMACHHH Terduumua Tavaau fiyau 6u-
JIAH HKKHHYH TapTHO/H uusHKHMHT (53) TeHr/aMacHHu KyRHJArn Kypu-
HHLIVIADHHHT GHpUra Kesthpran sfuk (53-§). : .

LoAX24+20,Y24a, =0, (A, =0, A,5=0),

IL 2, Y?+ 201, X =0, (A,+0, a;, # 0),

HL 2, Y2 +ay =0, (A,5%0).

I Tenrnama yuyn 6 = l 3’.1 2 l = MMy 0. [Hdemaxk, dakar samnc,
2

MaBXyM 3JUIMIC, TAnep6o/a, KeCHINaJraH XaKHKHA HKKHTA TYFPH YH-

-8HK, KECHIIA/IHTaH MaBXyM HKKUTAa TYFpH UU3UWK MAPKA3/IH UH3HKJADAUD.

0 0 —aj, 0

II Tenrnama yuyn 6 — =0, 8, = =—a, A7
lama ydy ' Ay 1 0 A 10 2
#0, 8, = 0 — g“’ = 0= napaGona Mapkascus uHM3HK IKaH.

0 A,
= 0. ByHnan Kypumamuku, ukxkunuu TAPTHOJIH YH3HK HKKHTA

HI Tenrnama yuyn 6=,|0 0 =0, 6 = 0 0',::0, 8, =
« 0 2,

_ |0 0]
0 0
Tapasijiel TYFpH 4M3MKJApra axpairaHja MapKasJiap 4H3WFHTa 3raaup,

XoJIoC,
Mucoum x24 2xy + y® + 2« +2y —4 =0 uHIKKHWUHT MApKA3HHH

TOIHHT .

Egum. ByAep,ua.a11 =1, aq3=1, a5 =1, ay5=1, =1, ggp=
Il 4. Bepunran 3rpu uusuK MapKasWHHHT KOOPJAHHATaNapH Y6y
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x+y—}; 1=0, x+y+1=0"

TEHIJIaMAJap CHCTEMACHHHHT euumsiapu G6ynaau. By CHCTEMAHHHI HKKa-
‘Jla. TEHI/IaMacH OMp XHJI, JAeMak, CHcTeMa OFTTa TeHFJamara KeJanu,
VHHHI €YUMJADH YeKCH3 KYn = Gepw/iraH UM3HK MapKasjap TYFpH uH-
aurura sra Gy/m6, yHMHr TeHrJamack x +y+1=0. . B

57-§. MKKHHYH TapTHGIH YH3HKHHHT TYFPH YH3HK
6WIaH KECHIHWH

JlexapT penepuja

a,, X2 + 2a,xy + vazzy2 +2a,0¢ + 20504 + 0 = 0 . (53
HKKHHYH TapTHGJM 4YH3HK Ba
> , {x=xo+a1t, (74)
y=1Yotait :

TyPpu uu3uK Gepuaran G6yscen. Dy Srpy YH3HKHHHT w1y TYFPH YH3HK
GuJaH KeCHUIMII Macajacura yTiMuze (53) Ba (74) nau:
ay, (%o + a,f)? + 2412 (%0 4 a,) (yo + azt) + @55 (90 + a_zt)2 +
+ 2a50 (%o + a,8) + 2859 (4o + ast) + a9 =0
€KH » : '
P24+2Qt+ R =0. (75)
By epaa Ky#iugarn Genrajauuiap KHPHTH/ATaH:
, , P =a; a} + 20,,8,0, + aya};
Q = ay,a,%, + @1581Yp + A2105%0 + Baa@alfo T 1ol T Agedy =
= @, (311% + @1aYo + Q10) + @3 (@a1%0 + Gaslfo + Az0); (76)
R =a, 2+ 2a, %,y + a3y 45 + 20,0 %o =+ 205 Yo+ aoe
(75) TeHrJaMaud euuG, ! HUHT TOMW/IraH Kuimariapuau (74) ra Kyh-
CaK, YH3WK OW/iaH TYFPH YHM3HKHMHI KeCHIIraH HYKTaJapH TONMWJIAAH.

Ky#unara X0/JIapHH TEKUIMPAHIHK.
. 1. P+ 0. By xonza (75) teur/jaMa MKKWUTa H/IJH3ra 3ra.

P —Q+Var—RP .
2= .
' P

By epuunr y3upa yura xoi Oy/uiud MyMKHH: - :

a) D = Q?— PR > 0; (75) TeHr/aMa HKKHTA XaKHKHIl Typ/H HJIIH3-
ra sra — 4¥3WK OWJAaH TYFpH UM3HK WKKHTa XaKUKMA TYP/IH HyKTanap-
Ja KeCHHIafH. )

6) D=Q*—PR<O0; (75) TeHrjaMa KKKHTa KyUIMa KOMINIEKC
WAQM3ra sra, WyHWHT yuyH (53) umsuk Ounan (74) TYFpH UMUK HKKU-
Ta KyUIMA KOMILIEKC HyKTalapla KeCHIIAjH, JA€Mak, TYFpH UH3MK OnJaH
(53) umaMK yMyMHHl XaKHKHi HyKTajapra sra Gy/Maijy.

B) D = Q*— PR = 0; (75) TenrJama yCTMa-yCT TyUIlaH HWKKHTA HJ-
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JM3ra 5ra — UHMK OWJaH TYFPH YH3HK YCTMa- YCT TyIIraH HKKHTA HYK-
tana Kecumanu. Dy Bagraa u TyFpH UMBHK Y UH3HKKA Yypunma Neb
aTanafd. . N

9 p=10. By xonaa (75) renriama
2Qt+R=0 (77)
KYPHHHILHKE OJIaJiH. -

V'3 nap6atuia Ky#uaars Xo/uiap GYJIHUIM MyMKHH:

a) Q#0, R— uxruépuii COH. (77) TeHrJIaMa SirOHa MJJM3ra 3ra:

o~ R,
2’
up3uK OusiaH TYFpH UM3HK 6uTTa HyKTajga KecHwamu. - <

6) Q =0, R+ 0. (77) Tenrjama €dumra sra smac. Uusug TyFpu
yusHK, OuaaH GMTTA XaM YMyMHH XAKHKMH €KH MaBXyM HyKTara sra

IMmac. , .
B) Q=9 R=0, 6y xoma ¢ HUHT Xap Kauiall KuiMaru (77) Tenr-
JAMaHH KAHOATJIAHTHpajy =- UM3UK Ba TYEpM UM3HMK, 4eKCH3 KVII yMy-
MH{ HyKTajnapra 3ra, #bHU (74) TyFpu uM3HK Gapua HyKTanap GuiaH
(53) uM3HKKa TerwiuI: u &Y. Hlyngei xum6, (75) Ttenrnamana P=0
Gyaca, Y UM3MK U TYFPH UM3HK 6unan Qaxkar 6uTTa YMYMHi HyKTara
ara 8ku GUTTa XaM yMyMH#l HyKTara ra sMac, 6K u Cy.

Mucoa x*—2xy—3y*—4x —6y+ 3=0 qu3nKHUHT 4 : {x ﬂBtt .
TYFpH YM3NK OMJAH KeCHUIHUI HYKTaJapHHH TONHHT.

Euww. By eppa a;,=1, ali: —1, @y =—3, G1p=—2, A=
= — 3, ap=3; M0, —5), u (1, 5)=a,=1, a, =5 P +2Qt+
4+ R =0 nunt Ko3pUIHEHTIapH: P=11—21-156—3-25=
84, Q=1-(10—1-(—5—2)+5:(—=1.0—3-(=5—3=
=34+60=63, R= 1.04-2.0-5—3-(—52—4-0—6-(—5) +
4 3= — 75+ 27 = — 42. TeHr/laManuur AWCKPHMHHAHTH: D=Q>*—
— RP=(63)> —(—84)-(—42) = 3969 — 3528 = 441 > 0 = Tyrpn uu-

3UK Y HH HKKHTa XaKHKMA HYKTajia ‘Kecajin: Ly HYKTa/lapHH TONAMIHK:

P _e3xV4dl _—63x2 ,  —63x21 42 o
ik — 84 —& 7 — 84 84 2’
| —63—2 8 )

f o=
2 — 84 84

. “ o : o 1
 HMHF KMAMATAADYHM TYFPH UMUK TEHIJaMaslapura Kyiu6, M, (;,

___Z_> M, (1; 0) nygragapnu xoépm KU/IaMH3.

© 58-§. ACHMNTOTHK HyHaAHmAap. YpuHMa Ba acuMNTOT3Iap

-
Hoab 6yimarad xap CHp © (@, @z) BEKTOD GupOp AYHAIMIIMHM AHHK-

—_—
nafiiM. ¥ BekTopra fapa/ne Oy/iraH Gapua TyFpM UM3WKJADHH Kapaii-

JIUK.
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Taspud. Arap g BEKTOpra napasmien xap Gup u TYFPH Un3mK'
HKKHHYH TAPTHO/E YH3HKHH GHTTAfaH OPTHK: GyJ/IMaraH HyKTalza Kecca

€KH u €y 6ynca, y xomma u BEKTOD AHMKJAHMHTAH HYHAMHII MKKHEH-
—

YH TapTHGJM YH3HKKA HHCGATaH  acumnmomus djHarwu, u BEKTOp
SCa acumnmomuk Gyraruwnune éekmopu IeRuIany.

By rtawpud ra 57-§ paru 2- XoJira acocaH t_t)(a}, a,) BEKTOD aHHK-
JlaraH AYHAHUIHHAT Y YHSHKKA HHCGATaH aCHMUTOTHK AYHAIHII 6Y/RIIH
yiyH P = 0 6yauum, 6ynn ouut éacaxk, : :

a4} +2a,a 0, +a, a;=0 (78)

TEHTJIHKHUHT “?’puuhn Gy/mumm 3apyp Ba erapad, (73) TeHrauKkuH Kyhu-
Aard KypHHHWZA €3aMu3 (a, =+ 0):

(2] +20(2) 4ag=0. | g

a - g : o9 i N
(79) renrmamana =2 mucGar u BEKTOPHMHI  AYHAMMIIMHY, JeMak,
2 : :

' , 1
* ACHMNITOTHK AYHANHIIHN aHHKAaiify. (79) naun

; e
: 2
(a,) _ —apt Vajz—auazz
12

\ay daa

By epna KYHHIAMH' XO/LTap Y/ MyMKUH, ,
§=aq 10— a3, < 0; (79) TeHriama ukkura TYP/ XaKHKHiT Hi1-
AM3Ta 3ra. § 4H3MK HKKHTA aCHMITOTHK AyHa/numra sra. ‘
2) 8=aq, @y —al, > 0; (79) - TeHMIAMaHHHT HKKana HJIH3H TeHr.
¥ UMSHK OMTTa aCHMNTOTMK H{Hamumra sra. :
-3) 6= a; @y —aj, > 0; (79) Tenraama XaKHKH WIM3Napra sra
SMac, Y YHM3HK aCHMOTOTHK MYHANHWIra sra smac.
IOxopuna omi6 Gopuirax MyXOKamajiapra TasHuG, KyAHAIrM Xy.oca-
Ta KeJlavus; runep6osia Ba XaKHKHii KCCHIIYBYM HKKH TYFDH YHShK HK-
- KHTa acHMNTOTHK #ymammura sra (153-a uusMa). Mkknra xakukuin éxu
MKKHT4 MaBXyM napaJjuies TYFPH UH3HK, yCTMa- YCT TYWITaH UKKH TYrpH
UHSHK, napabosia GHTTa ACHMIITOTHK ByHamMuwra sra (153- 6 YH3Ma),
~Mucon. 4x2 —5xy + Y —3%+7=0 uusmg Gepuaran. Acumn-
TOTHK ‘HYHaNMUIAPHAAT BEKTOD/IAPMHM TOMHHE.

5 3
Eunm, By epra an =4, a;, = — 5 G = 1, ay T Ge=
=0, ay = 7; acumnrorH iynamnw (a;, a,) BekTopHRMHT Gypuak Kost-

duumentn  2: ‘
a.
‘ : 5 V25
- ——4

2)' = mees Vi 3V T

@il ' oy 1 27 2
Byupan: - '
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N ‘ ‘_.__'_ » s N
/U ; § gf ;
/- | S § 7
! 2 4
lg\ 'Q
X J
0 (g )
- S S
\ " E § '
\ £ X
/3 3
o O
Ny ¢ 8l
153-6 tn»xsma‘

. fa, 5 3 . [\ _5 3
kl—(01)1—2+2 % sz(01>2—3 2 I

Hemak, OGepuiraH 4YHM3HK HKKHTa aCHMIITOTHK #yHanumIra sra.

Mkkunyyu raprubau Yyu3ugKa ypuuma. bBus 57-§ numr 1-
6anIMiA UMSHKHHHT yDHHMACH TYUIYHYAacCHHH Kuputran 3aux. Ildynra
acoc/iaunb, ypHHMA TEHIVIAMACHHH YHKADAHIIHK . : ’

Arap pekapr penepuja y uusdK (D3) TeHrJamacH Ousiad & TYFpH
unsuk 3ca (74) napaMeTpHK TeHr/iamatapu OwiaH Oepuiirad  Gyica,
KyAWIraH Macaja MasMyHHIa acocaH U TYFPH HM3HK 7y HuUHT M,
HyKTacaal ypuuma Gyaduumard  yuyd £ =1f, = My =M -6y
 kepak, Oy 3ca (75) a2 Q =0, R =0 Gyaranna w03 Gepaiu. Q HHHT .
Hdoaacuaan: '

Q = a, (@1 Xo + G13Y0 + a10) + @3 (@31%0 + Aaglo + az0) = 0=
! M, HyKTa p y4yH Mapka3s 3Mac ke6 ¢dapa3 KuIHHAIH.
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G fu¥tOuyeta, Y

G R . *
. as Q11X + Qyay + ay4
(75) nan : " . :
X—Xo=ayl, Y—y,=ay. ™

(*) B2 (**) pan ym6y Tenriamanu €3a_oJlaMu3:

X—x Go1X0 + Ggay0 4 gy

y—7 T 1%y + Qrayy + ay,

ayX + ayayp + a30) (x — x,) + (a21x0‘+ aslo+ @30) (¥ — yg) = 0.
Byamn . ’ : '
R=a, %+ 2, XoYy + 8y 45 + 20,0 x, + 243 Yo+ ay, = 0
5KaHUHH 31>Tu60pfa O/, KyHMRarHYa E3uIn MyMKuH:
(@y3% + ay,y, + a10) X + @y %0 + QgeYo + Ay0) y +
A aye% +- ageyp + Qgo) = 0.

(80) v unsnkEmnr M, (%o, Yo) myKTacHmaru- YPHHMACHHHHT menzaq-
Macudup, YyHKH X, Y OonnUAarH KoaduilHenTIap HoMfaH dapxmn (M,—
UH3HK MapKasy smac!)?, - .

danunc, runep6osna Ba na pabosnara ypuuma. Smmne,

runepbona Ba napaGo/aHHHT Xap 6up M, nykracupa Taium Gurra ypun-

M2 MaByJ.
: iy X 2 e : .
a) 7 —i—z? =1 ammancra M, (x,, y,) HykTacima ypHHMa, ABy epaa:

1 1 .
au=a—2, a12=0,'022=;;, =0, a, =0, Qyo =—1.

Y xosnna (80) Tenrnama Kyfunaru Ki"pHHPiLHHH oJIaJiy:

1 / 1 .
(a—zxo—l—O-yo—i— o)x+(o’ xot+ = o +0)y+(0-x0+0-y0——1) —~0
€KH : ’ , '
) oy #Yo _
@2 + b2 L , ,
By Tenrsiama smmincuumr My (%o, Yo) HYKTACHZATH YPHHMACHHHMHT TeHr-
TaMACHAHp.
6) 2‘5 —b‘l% =1 runep6oaarx My (o, o) HyKTacHAa ypHH-
Ma. AfNH umMncaarura yXiauw, runepGoaHUHT My (%o, Yo) HyKTaCH-
’ XXo . YYo __ ;
Jarv YPHHMACH P 1 Tenrsama Gunan wudonananagu (6ynu
@ pr. ;
MYCTaKH/ KYpCATHHT). . . .

' M, uygra ¥ yuyn mapkas aMac ne6 (apas .KH/IHHTAH, JeMak KaCpHHHT cypat
Ba Maxpaxku GMp BaKTA2 HOJIA TeHI 3Mac. ! _

* M, HyKTa uMsuK Mapkasm 6jaca, ypuHMa TYWyHYacH 6y KOJAQ MabHOCHHH Hy-
KOTafH.
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- B y* = 2px napabonara M,y (X0, Yo) Hyfg"racuna ypUHMA.
y? = 2px mapabona Y4yH i = 0, 3 =0, @y =1, 830 = — P B20=
= G4 = 0. ¥ Xom1a (80) Tenrjama ‘

‘(O'xo"'*‘o'yo"‘p)»x + (0% + 14+ 0y -+

4 (— pro 4 0-o + 0) = 0 8w yho = px+ %)

KYpUHHWIa wesu6, y napaGoJiaHuHT M,y (xg Yo Hymacunarﬁ ypHHMACH-
_HUHT TeHrjiamacH Oynaju. e '
. 2 2
Mucoa. Ax+ By+ C =0 tyrp YMBHKHMHT ) ’fz—-{- —5;; =1 3
a
2 2 S~

Juncra, 6) % ~‘Z—; = 1 runepGonara, B) y? = 2p* napaGosiara ypuHMa
Gy MMILTHTH. YUYH TeTHilIA 1IApT/IAPHU AHHKJIIHT.

,Eunm. a) TYFPH UM3HK TEHIJIaMacH Guad  SJUIMIC TEHTJAMacHHH
' A

6upra/MKja eyamus. Tyrpn UW3HK TEHTJAMACHAAH y=—g%g X ~§— HH

S/UIANC TEHIVIAMACHT3 KYHCaK, _

‘ A AC C’
22 1 g2 [S &2 2~ N a2 =
b+ a (Bax +2B’x‘+:Bg) a’h | 0=

=>(b2+a2- %Z) * + 2a2§x+a2%:—-a2b2= 0=

: . - 202 2 »
—a? gé;::t alé.g_ —-(b‘l—}—a’é—)(a?%——a’b?)

2K, , = _ B B
127 A2
2 2 —
‘b 4 a B
Arap : .
 AC (e 2_’&1 222_;_ 252 | —
, , "a a5 (b;}—a Bz)(am_;ab)—_-oi B (81)

6ynca, y X0aAa X = Xy Gysm6, Gepuarad TYFPH UH3HK SJIMICra ypH-
pagu. (81) man * R

T, C? . A?
——bZE,“-!-b‘—ka?b2 b—2=0,

2 2
Gynunr WMKKala TOMOHHHH b® ra Gyacak, = b*+ aﬁ‘g—z-—-%a =0 éu

A%q? -+ B = C?, 6y Oepuirad TYFPH 4H3HKHHHT 9JTMIICTa  YDHHKII
IADPTHHD.
- 6) aﬁﬂanaloxognnam KaGu HIIHH Gamapum Ouiiad OGepunrad TYFpH

2
YU3UKHHHT — ——5;—2 — | runepbonara ypHHWII WAPTH
a
A%q? — B2b? = C?
SKaHHFa HIIoHY XOCH KHJHIH MYMKHH.

. A
B) Gepunras TYFPH yu3HK TEHTJIaMaCHJaH TOMu/rad y=—53 x—
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co - L SN
— g y: = 2px napabosia TeHrsiamaciura Kyiicak, = x? +’2.(B -p)x-;.

c? ¢
+ 7 = 0 KBanpar tenrsamara ra 6YJamMH3. Yuuur HJIAM3IapH;

Ac iy & o
("‘L‘Bz)i V(”“Bz) B,
- Ag ) ¢

xi; 2= .
, B?
By epna xam, arap ‘ : .
- i AC\v: A2 o2 : ‘
(=5 ~5-5=0 2

Oyaca, x, = Xy Gyﬁuﬁ, Gepuutray TYFPH qnshrg napaGosiara ypuiasy.
(82) nau p(p;2 E) =0, ps£0 6rany  yuyn p-—2% =0, Gyn-
AaH ywly TeHraukka sra 6 tamus: B P

p= _23;" &u pB® = 24C,

6y Gepuiran TYFPH 9M3HKHuHT napaboJiara ypuuum HIAPTHIHD.,

‘ CHMNTOTa. (drpu) YH3HKHHHT .aCHMITOTAcHTa IOKOpHZA Tanpud
Gepunran sau (49-§). : . S .

Y Tavpud 6yiimua aCHMIITOTaHH ¥y UM3HKHHHT YEKCH3 y30KJauran
HYKTacHaar# (avuu M | =M, HYKTalary) ypunmacH ne6 Kapamr mym-
. Kut. ByRH snru6opra’ oscax: o ,

1) (75) Tenrnamanmuur 4, 1, HAZH3JAPH  GHp- Gupura Tenr (t, =1¢,)
Bd i =) = oo GYuiran XO/1a KBajpar TeHrsama Pf +2Q+R=0

XaKHKartaH, (75) Iat — % eCak, = P4 2QA-+ RA? =0, 6y epna

P=0 z"l > o0 Ba Q=0 f,~ oo. Ay ndmammrug HKKHHYH TapTHG-
JIH Y YM3HKKA HHCOATaH aCHMOTOTHK 6ymim wapry P = @ smu. Bynpan

‘=~ XaD KaHJa# acHMIToTa ACHMNTOTHK HYHa/MIura sra,
by MYyXOkaMaJiaprut runepGouara TaTtOHK  KuJicak, runep6onanuur

IOKOpHJa Kapaniran wkkura ACHMITOTACH ¥ = + — x gy XOCHJI KHJIAMH3,
] . a : ¢
napaGoia yuyn sca 4CHM ITOTA/IAPHHHT HYKMrann Kjpamua.

59-§. Hkxmnun TAPTHONH YH3WKHMHT Anamérp.uapn

1 4y, u,) BeKTOp (53) unaukka HﬁcﬁaTaH aCHMIITOTHK  GVsiMaray

. w - . .
AYHaHIIHABT BEKTOPH GyiicHn. u (uy,. u,) BEKTOpra napamien 6y.ran

Gapua TYrpu "UMSHKJIADHH KapaiiMus. By TYFDH  YH3HKJapHMAT Xap GHpu
(53)  unaug GHnan HKKuTa (typmi  xaxuKui, YCTMa- YCT TywraH éxu

KyLiMa KOMILTeKC) HyKTaga KecHwHG, u  Bektopra napasien Baiapun
180
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XOCHJ1 KHJIafn. XOCHJ Kmmnran xap 6np  BaTapHHHT YypTacH xalgmgm?r‘
Agiyx'ral 6ynanu.

u BeKtopra mapajjen Oysran Gapua ‘BaTapJiap yp'ra.napmmnr Tyn-
namunn D Gunan GeariiyiafiMus Ba _YHHHT TEHIVIAMACHHH Ty3aMH3. iy
Magcajja D—’ TynnaMHuHr uxTuépuit M (x, Y) HyKTacHHW ojamus. M

HYKTaJaH u (ul, Up) BEKTOpra mapajifen OMTTa # TYFPH UM3HK §Taiu.
M uykrauu Oy Tyrpn uH3HKHMHT BoLWIanFHY ny«;'racu JeCaK, YHHHI

NapaMeTPHK TeHTJIaMaJiapH
1o o (83)
Y =uytu,t

KypuHHILZA GYJIaju. x o
M, (X,, Y,), M (X,, Yz) opKaIu (83) TYFPH UM3HKHHHT Y UHM3MK
Gunan KECHIIraH HYKTaJapuHH. Gearujaimus:
{X1 =X +ut,, '{X2_x+ultz,
Yi=y +udt, Yy, =y-+ut,,

6y epna t,, ¢, (83) 6m1aﬂ (53) Tenmamanapnn 6npranux11a eyHigan
XOCHJI 6yJ1raH

PE+2Qt+R=0 ‘ (85)
. xBanpaT TEHIVIAMAHHHT  WIRHINIAPHIND . M (x y) Hyma MM, wecma-
HUHT VpracH GyJrasy yuyH '
KXt X VitV
v 2 2
(84) ra acocan:

t_l_;.ﬁ'u =0, t.l_ﬂz_ u, = 0.
By Myﬂocaéamapna Uy, U, HHUHT Kamma 6npn HOJaH bapKJH, qymm

u#=0 y xomga ¢ + ¢, = 0 Gyaaau.
Wkxunun ToMomaaw, f,, I, (85) KBAfiPaT TEHIVIAMAHHHT MJIIU3JIapH,
6y xoina Buer TeopeMacura kypa

tl +t2 =Q¢Q=0,
ABHH , -

Uy (811% + @10y + G10) F Uy (@1 X + Aoy + a) = 0. (86)
I0ynpait Kumo, D> TynnaMHHHT HXTHEPHH nymacu M (x, y) HuHT

1 Arap M, sa M2 HyKTalap KylIMa KoMmiexc, sbiH My (a+bi, ¢+ di), My (a—
— bi, ¢ — di) 6Yaca, v x0a4a yaapsuur ypracu xaxuxu# M(a, c)’ HyKTa Gynanu.
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KOOpAHHATANADH (86) HH  Kanoatsiautupany, Ilyspalt ka6, (86) D—

TYIIAMHHHT TeHTJIaMacH 3KaH. Suau (86) TeHrJamacwra Kypa D;‘» Wn-

JAMBMHT TYFPH YH3HK. 3KaHHHMW Kypcatamn3. (86) mH Ky#Hmaruua wak.s
y3raptupu6 éaamus. s

(@y1ty + ay5u) X + (@yyu, + azz”z? Y+ (@yolty + ay0u,) = 0. (87)

(87) nma yarapyBum KOOpAMHAaTa/lap OUMAATH KO3(pHLHEHTIapAAH KaMu-

Za Oupn HOJIjaH apk/M, akC Xonma
Ayl + galty = 0,  Qyuu; + ageu, = 0
Jax '
P=ayu} +2a,04, +a,ul = (@ u +ayu)u +
’ F (@t + ugptig) uy =0 _
‘ 6§10, Oy SHIMMKAHD (YYHKH
# — aCHMIITOTHK I':_‘I)S"HaJIPIH.IHHHI‘

BekTopH). ByHnan 4  Bexrtopra
napajviesl Gapua BaTap/IAPHHMHT
yprajapu TYNJIaMH TYEPH YHSHK
3KaH JIeraH XyJoca KeJHG 4HKa-
Au (154- uynama). By TVrpu un-
3UKHM OepuiraH (u,, u,) #Ayna-

JIMIIHAHT  BatapJapura (€xku
#yHanmwra) xjuma Ouamemp
Aeitnnany. (86) éku (87) Tenr-
JlaMa Oy IMAMETPHHHT TeHrJ/iama-
cuaup. Tlapainien Barapiapruur
Aynammum Gunan Gy Barapsiapra
KyuMa GyaraH  JuMAMETpHHATr

: AyHanduMan Gepuiran (53) uu-
3HKKA HHCOATAH KjuiMa dunaiuwusap nefunamd.

MavayMKy, HKKuHuH TapTHbau Y YH3HKHHHT MapKasu

G11X + @y + a5 =0,

A21X + Gypl + gy =0 o
+ TCHIVIBMAJIap  CHCTeMAaCHAaH aHMKJaHap 3iu. DBy crcrema Guian (86)
HAMETP TEHIVIAMACHNAH Y UM3MKHUHT MapKasH JHAMeTpra TETHIIH -
Tai XyJlocara KesaMu3. JleMak, Mapkasii 4H3HKHHHT Gapua nuamerp.a-
PH YHHHT MapKasHjaH VTaju. '

Arap v uusmg MapKasziap TYFpH uM3HFHra sra 6yJca, Y y HHHT
duamempu xam Gynapu, 6y X0/1a Y uMSHK SiroMa AMAMeTpra sra 6yna-
au. Mapkascus unsuk Gupruna 6.6, y xaMm napaGosiamup.

‘[lapaGonanusr  ayamerpraphmu Tekwwpamus. [lapaGosa y? = 2px

TeHIVaMa Guian GepHiran Gyicui. (86) Tenrsama 6y napa6osia yuyH
ywly KYPHHHIWIHH oJagu: :

U040y —2p) +u,(0-x+1-y 4 0)= 0

154- !u;laMa
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€Kn ‘ .
- — 2pu, + Uy = 0, (88)

Gy epia u, + 0; arap u, = 0 6ynca, (88), mam 2pu, =0, p=0 6y

rauugan o, = 0 6y7iaaH, 6y MyMKHH 3Mac, 4yHKH ‘ ~

u (ulv u2)7& 0 :
TeHTIAMAHHUHT WKKaja KHCMHHM U, Td 6yau6, ywbyra 3ra 6y namus:
—
6y epia b= —2p U1 gonrpalMH KHpHTIHK. (89) TeHrsama i BeKTOp-
) : ug - -
ra mapajulesl TYFPH HU3MKJAD. JAaCTACHHH aHMKJAHM. [ BEKTOp 58-§ ra
Kypa acMMNTOTHK JiyHAJMUIHMHT BeKTOPH XaMIHp. ' ‘ -
Temak, napaosa OuTTa aCHMATOTHK fiyHaMra ara 6ysu6, 6y Wy-
HaJMIIAArH Xap GUp TYFpH UH3HK napaGoNaHHHT  AhaMeTpH! 6ynanu. de-
mak, napaGosiandur Oapua AnaMeTp/IapH y3apo napaJiiesiup.
2

Mucoua. % + % — 1 swmncan 3% + 2y —6 =0 TyFpH UH3HK
ukka M,;, M, HyKraia Kecu6 yramu. -M; M, BaTapHuHT ypracuiat

yTyBUM AUAMETPHH TOIMHT. , _
Eunp Depairad 3JUIMICHAHT = MapKasu ' koopAmHaTanap OoLmAa.

\ o . -
JleMaK, u3jianHaérran AHamerp KoopAuHaranap Oowmiad yrand. Barap-
HEHT VPTACHHH TOIMII yYyH 3JHMIC 6uaH TYFPH UM3HKHHHT KeCHILraH

HYKTaJIapHH{ TOTaMH3: 3x+2y—6=0, ’ﬁ:é —{—’% =1 HaH

et e

JERrI VL SRR PR +‘4(3x2—9x+9)=‘48=>

16 12 4 e
> 122 —36x —12 =0~ 2—3x—1=0,

_3xVira _3xV13

Fra2 2 2
3+VIi3, 3—-V13,
x1=—-—-2—-—, 2=——'2—'—, ‘
. 3 33+ V13
y=——2—x~+3 nau:y,:——;(-i—{——)—i—&

. ysz_%(S—T;/ﬁ)__*_&

M1M2‘MTapHHHF ypracunu M, Jecak, YHHHT Xo Yo KOOpAHHATa-
napy Ky#ujparsya xucobJaHaH: :

xo=,x1+xa=3+VTé+3—V'13=_3_’ yo=&iy_2=
2 4 2 2
S
R ——,2—1-6_}-
=T 2 T4
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C o
i . N
" Wsnanran guamerp O pa M, HYKTalapJad JTrauk Y4yH VHHHT TeHr.ia-
MAacH: : ) ‘ o ' «

- 1
. = — x.

0o e |x
e e

Kymma quamerpaap. y ukkunum Taprabin MapKas/H YU3KK,

-
YHHHT aCHMITOTHK GyiMaraH' u (u;, u,) fyHajMmra KylIMa JHaMeTpu
D? 6ymcun. Y xonga D? (87) Tenrsama Oulan Hdonananamm, y uu-

SHKHUHT D-; ZuameTpra mapastesn BaTapJiapuHH yTKazamus, Bapua 6ym-

Jiaii iaarap.nap ypranapusuHr TynIaM# GHpOp ;(v‘l, -02)"i§1$’rﬂannmra K{mm-
" Ma UKKHHYH Gup D—U> AuaMeTpHu Gepany, y DT Juamempea Kijuma ne6 -

-‘—)
aTaJ;_laJm.“D?’ U HyHa/MIra Kymma Ba D-; ra. napaajien Gapua Barap-
. . ‘
JIDHHHT ¥pTacu GY./ranunau D;» TYFPH YHBHKHHHT ‘@ (— (w85 4uy0,,),

. - -
(1,101, -+ uya,5) HyHanTHPYBUH BEKTODH U BEKTOpra KoJulHHeap GyJaju.
Byspan ywbysu é3a onamms:
) . . \

S % 0 (1 e, 8-§)
- (ulql'z + uz‘{zz) Uy8yy + uyay, L
€yt .
Uy (0484, + u,8,5) + o, (41015 + upa,,) = 0. - (90)
(90) Tenrmx D;» JHAMETPHUHT D"J AuameTpra Kymma Gyumumiik
LUAPTHAMD. SHIH D?T Auametpra KymMa GYJraH AHaMeTpHH H3JaiiMys.

y D;» GyJicHH, D; 6upop. acuMntoTHK 6YaMaran w (w‘l,‘w,) HAyHAMIII- -
ra Kyuma., ¥ xon}la\D;»;Ti’rr-pu qﬁsmg (87) ra acocan b (—(a,, +

+v,a,§), (v105,+0,a,,) ﬁ?uanmpys’qn BEKTOpra sra .pa © ll_l; 6ynanu =

= W; (Ulqu + Us8y5) + w, (vya,, + UyQyy) = 0. ©n
90) pan 2 — — “fut Usdis HR TormG, yiu (91) ra kyicak,
( ) % Uy © W85 - Uyly, Y ( ) =y

w (.a —a,, 4 + Uatyy )+ w (a — .. % T Uy ) =0
11 %11 12 - 2{ %12 2 o | =
UyQyz + Uglog . U114+ Uylyy

Byupan . ,
, Wy (@y30,85 + Gy ltydy, — Ayl ) — Gy Upyp) +-
+ W, (@121,8y5 + Qyaligdyy — dzzulan — Qgpliyyy) = 0
ékH - _ 4
(@} ay, — a},) (w, u, —w, u)=0. . (92)
© @y 8y — a7 # 0 (YyHKH Y wM3MK MapKas/u) Gyaramuman (92) nam,
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- LWy U LT
oy Wylky — Welly = 0= fl' = u—: = DY =’D;>.y .
JleMaK, MapKasny Yy UH3HKHHHI: HKKH JxaMeTpHAaH OWpH HKKHHYHOHIra
KYluMa 6y/ca, MKKMHYHCH XaM GWpHHuMCHra Kyuma 6ysau. Ly ca6ab-
Au GyHIai AMAMETpAAp ysapo Kjuma Ouamemprap neG aranapu. HlyH-
Aaf Kuiub, MKKMHYM TapTO/MM Y UHSHKHMHT §3ap0 KylMa JHaMerpJia-
pM VHHHI IOyHJAH MKKH JuamveTpd GOY/a MKy, YJIADHHHT Xap GupH HK-
KUMHYHMCHTa Tapa/jied BatapJjap/apHHHT YpTacHiaH yraju. " ,

(90) MyHocabar MKKH AHAMETPHHRI ¥3apo KylMa GYIMUNIMK INAPTH-
aup. (90) MyHocabathH GoLiKaya ' ‘

A15010; + (150185 + Qg1 Uy + QoaUslly = 0

KYPHHHILAA €3I XaM MYMKHH. ,

Arap y Mapkascus KM Mapkasiap TYFDH UM3HFHTAa 3ra umM3Wk G-
ca, yHra HucGara# 6Gapya ACMMNTOTHK OYJMaraH HYHaMHILIAPHHHT XAp
Gupura KyluMacu GUPIHHA aCHMOTOTHK HyHanui Gysauu.

TlapaGoianunr Gapua AuamerpjapH §3apo napaiies, napajies HKKH
TYEpY UM3HKKA aXpaJrad y UM3HK 5Ca GHPruHa Juamerpra sra GyiiraHu,
yuyH mapabosia xaM; Tlapajsiesl MKKH TYFpr UH3HK XaM y3apo KyiMa
~ AMaMetpJiapra 9ra -3Mac. .

Mucon. Yuby 5x%+4 4xy + 8y*— 32x — 56y + 80 = 0 uH3HK-
HUHT IIYHAA# UKKWUTA KYIMIMA JMAMETPHHH TONMRII KePAKKH, YJ/APHUHT
6upH OpAMHATANAD YKHUra napajjien OYJCHH. c

Eunm. By epra a;, =05, a;, =2, a3 = §;‘am= —16, a4 = .

=— 28, ag = 80. Moc pasuuifa ;(ul, uy), v (v, vy AyHAMMIITApra
Kymma 6yaran D;» Ba D—v> AUAaMeTp/IapHH  KapaiiMus. (87). Tenrsiamara

. Kypa 6y muaMerpiap ywly tenriamanspra sra Gynamu:
D> (5uy + 2u)) x + (2uy + 8u;) y (161, + 28u) =0,
D (50, + 2v,) x + (20, + 8v,) y — (160, +28v,) = 0.

D—u», D-;)» JUaMeTpPJIapHUHT OHPH, MacasaH, D—v> muamerp Oy YxKa
napanien 6yJcHH Ba D;,, ,D-v> yaapo KjmumMa GyucHH. By wapriap
KYHHIAMH KYpHHMILLA MQOAAIAHALH:

"’ : ‘ 201 + 802= Ov - ' (*)
 YYHKH D—v"“ Oy 6Yrany Y4yH YHUHT AYHAJITHPYBUM BEKTODH (—(2v,+8vy),
5v; -+ 2v,) HUHr GMpPHHUYM _KooanHaTagu HoJsira TeHr OyJaiu.

5u,v, + 2v,uy + 2u,v, + szu, =0 **)
(6y D— Ba D nuaMeTp/IapHUHT KYUIMAJHK mapr#). (*) Aan v, =
| = —4v,, 6ynn (**) ra kyiicax, o »

—20u,0, — Buguy + 2u,0; + 8uglty = 0= 1840, = 0= v, 70,

aKkc XoJaa v, =0 6y u6, 0= a 6y 3ca MyMigm amac. Y xonpa u,=
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=0, % #0 6ynramH yuyH u, = 0 = Uy 0. Tonunraﬂ 6y a;unmamap-
HF D—», D—» HHHT TEHIJIaMaNapira Kyicax,

D-». (5- O+2u2)x+(2 ‘0 4 8u,) y —(16- 0+28u2)—0=>x+

+4y—14=0, ‘
D-» (— 20v, + 20)) x + (——802 + 8vyy —(— 64v, - 280,) =
=0= x——2—0

60- §. HxknHun TapTHOMM 'lH3HKHlIHl‘ Gow #ynaaHmIapy Ba CHMMETDHS
. VKJaapu

I- Tavpud. u»(ul, U,), v(vl, v,) BeKToprapréquaH . aHHKJIaHraH
MKKH HYHAJHMII Ba MKKMHYH TdpTHOIM Y YH3HK YyuyH ym6y

uy (01101 + 01505) + 1y (@y,0, + Qy90,) =

\mapT 6ax<apmlca u v HyHanuuiap v ra HucéaTan yaapo tgyuma lgna-
auwrap ned aranany. - .
2- Tavpud. bup Bagtaa kyuma sa ysapo TIepNeH UK YJIp 6y.1-
ral  HyHa/MIJIap, HKKHHYH TapTH6Jm YHSHKHAHT 60w uyua/mm/zapuv

AeHHNANH,
Teopema.* H/crcuuttu mapmubau xap Kandag ttuaut; 6up ﬂcyd;m
XaKurkul 6om uyua/zumaa sea.

Hcé6or. u(ul, u,), v (vl, Us) HKKHHYH TapTHGiu YH3MKHUHT 6ot
Rynamuunapu 6yaca, ymGy apTaap 6a>xapn.na1m .
) u, (allvl T+ A130y) + Uy (35,0, + ay0,) =
Bynn xyduparuua esmn MYMKHH:

Uy Up
ay +alz"— T (d2l+a22 )'—‘O
Uy Uy Uy .
€Kn ’
v, u U v
a11+a12(—’—+—2-)+a22 2= (93)
21 Uy U U .

(6y u Ba v ﬁ)"fnannmnapunnr ¥3apo Kyummannk 1apTH).
i 1 COHJIap u X HYHAIMILIADHHHT 6ypqax KO(XpHIHEeHTIapH -
6y.nt:16 v}llnapﬂn KyAHjaruua Ge/runafimus:
b= u‘z’ pr— 2

Uy Uy
Y xonaa (93) wapr a i
' A+ ayy(k + k%) + aykk* = 0 %9
KYPHHHIIHH OJafy. '
2) 2 e g = , (95)

U U
-
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’

6y L_l: ?,iynammnapﬂnm iaapb NepHeHANKYJ/ISPAHK 1apTH).
(95), (94) nan k+k* = aﬂ:;—a-ﬂ— MyHocaGarra sra Gysiamu3, OyH- «

12
JaH .

o m—a (o)
. ay, ’ ) )
(96) TeHr/mKHH xucobra oJrasja (94) Jau

a22 +a22k (M— _“k)=0:'a22 ,[l +,

Qyg

k(G — ayy — 013k ] —

Qya

== 0 =>ay,k 4 (ay;, — ) B — a1y = 0 (97)
éKH : ' ‘
PR Tl "SpNES JEEY (98)
Q13 ’

(97) éxu (98) TeHrIamanapiaH Y YH3HKHHHT GOWI AYHAJHULNADH AHHKJA-
nanu. (97) nau

> by, = (aa2 — 01%) =+ V (as2 — a11)? + 4622 : (99)
: ” o 2ay,
Pagwankuy, (99) za JCKPHMHHAHT (g — ay4)% + 4a?, > 0. Bynnaw (97)
TEHIJIAMAHMHT k,, k, MJIJH3/ADH XaKHKHi, 1wy Gunan Gupra Buer - Teo-
pemacura kypa (98) jpap kk, = —1=> (IMCKDHMHHAHT HOJJIaH KaTTa |
6ynrasna) k,, k; Gypuak Koadpuumentd 6ol HyHamMuLIap y3apo mep-
NIeHAHKYJIAP. ) C
Illynpait KuiM6, HKKHHYM TapTHGIM Xap Kauiai y 4u3HK Oup Kydr
XaKuKMi Gowl fiyHamuuntapra sra. Arap (4, —ay,)* -+ 4a%,, =0 Gyuca,
k, = ky, JIEKMH JMCKPYMHHAHT : '

a,3=0, a33—a;; =0 ' - (100)

6yaranfaruna Hoara tenr Gynamu. By xonma (97) tenrsamann k& Gyp-
yaKk Ko3(HUMEHTHHHHT Xap KaHiai KniMati KanoaryiaHtupand. Ilemak,
6y xoama k Oypuak Kospdnuuent Hxtuépuit 6ynamu. (100) wapTra 3pTH-
Gop Gepcak, a,, = 0 6ysran xoaga = a,, = 0, Oy 3ca MyMKuH 3Mac,
LYHKH @y, Gyg. Gy KOIDOULHMEHTIAPHUHT KaMHAa OMPH HOJAH (apKJH
K. : :

Hemak, a;, =0 pa (100) MyHocaGaTAaH a;; = Qyp. Y UHSHKHHHT
TEHIVIAMACHHH d;; = Q,, Ta 6Y/H0, ymby

-x2+y2 +8b,ox + 2by0y by =0 (101

Tenrsiamara sra 6ysamu3. By epna
210 Q30 Qoo
by = ubzo:—"v bgo = —.
a1 11 an

(101) Tenriamanan '
(X + b)) + (¥ + by0)* = b%o -+ bgo — boo
€KU it
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www.ziyouz.com kutubxonasi



Y

(X4 b19)® + (g + by)® =(V b3, + 02— bw)z. T (102)
» By eppa Kyhupary xo/nap Gy/MiIH MyMKuR: '

1) &%, + 865, —by, > 0. By xomza (102) reurnama Mapkasn (= bor
—byo) HyKTana Ba paguycn =1/ 6% F B b, Gyaran afinana-
HH aHMKJaHaH. :

2) bjg + b3 — by = 0. By xomna (102)=

= (¥ + b10)* + (¢ + byo)* = O, ' (103)

Oy TeHr/iaMaHH Oupruma (— by, — byy) HyKTa KaoaraantHpagd. (103)
TEHIVIaMA XaKHKMH - (— byg, —b,g) HYKTAJa KeCHUWIyBUM MaBXYM HKKH
TYFPH 4H3HKHH aHMKJIAHAd. ,

3) b}, + b3, — by, < 0. By xomua (102) TeHrJaMaH# TeKHCJHKIArH
6HpOpTa XAKMKMil = HYKTAHHHI KOODAHHATA/apH KAHOATJAHTHPMAHLH —
TeHrama Oy Xo/ifa MaBXyM ailaHaHu auuKJAfnu AelAMH3. ‘

Hemak, Gow #ynanumu amuk Gysamaca, siwHM kB uxTuépuit Gyaca,
MKKMHYH TapTHOMM YM3HK XaKHKHi afilaHa €KM MaBXyM aiilana, eKku
'KeCHLIYBUH MaBXYM HKKH TYFPH UH3HKJaH HGOpar.

- Wynnai kw6, aiilana (XaKUKHA, MaBXyM, KeCHLIYBUH MaBXyM
VKKH_TYFPH YM3HK) IaH $apk/v Xap KaHjail MKKHHYH TapTHOIM UH3HK
6up xydr Gow AyHaqmra sra, aiilaa yuyH 3ca y3apo  NeplIeHAHKY-
Jsip GynraH, Gapya Hynanmiuzap xydra 6o AyHATMULIAPAMD.

Bom #ijHanmunapra ouj MaBIyYMOTHH XapaKTEPHUCTHK TeHrJama épia-
MHJA XaM XOCHJI KHiHLl MyMKHH. (94) Ba (95) TeHrsamanapian &* Hu

' aHHKJaiMu3. (94) pau

s __ __autank .
g+ Ak
(95)- nam - k* = — kl—, 6y HKKH TeHIVIMKIaH,
‘ @ tapk 1
Q3+ 0k k
€Ku ' ' |
_ GypF-ank ' ayy 4 agak = A,
et +012k - k - A'=>{‘1n"f“122k=7~k
éK“ 3 -
@ — W+ agek =0, ‘ -
PA v (109
. . : -2 )
(104) cHcTeMaHHMHT GHDHHUM TeHIJIaMacHiaH R = — fu , HMKKHHYH
. . 313
. Qyg
TEHIJIAMACHJaH, k = — — o By uKKM TeHIVHMKaan
. g —
a;, — 24 Q13

= . €ku A* —(a;; + ay) A+ a,,a,, —a?, = 0.
ayg agg—x 11 22) 11*22 ]2‘
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by v UH3NKHMHT XAPaKTEPHCTHK Teamamacu 6y/46, YHMHT JAHCKDHMH-
nanTH D = (g, — 8y9)* + 0% > 0. By epia HKKH X0/ Gy/MIE MyMKHH.

) D=0« @y, —0ay =0, a;,,=0, GyHilan ay; =0, a;,=0, Oy X014
M=Ay=01,;= Ggy 6ym6, (104) cucremana k xap Kaujai KuAMaTHH Kabyt
Kwia oJajd. Mabaymky, 6y Xoaua Yy UHM3UK afilana 6y/naau Ba §3apo
neprenAuKy/Iap 6y/ran Xap wkke  fynamm Oy afvlanara Hucbaran Gow
{1y HAJIMIIAD AP . -

2) D > 0= XapaKTEpUCTHK TeHTiaMara TYpJH XaKHKHA Aq, Ay WI-
pusnapra sra. By xonsa 6up Kyor Gowl AYHAMMU MABKYA 6yu0, yJ1ap
(104) cucremanard HKKHA TeHrJIAMAHMHT OMDHAArH A HHHF ypuura A,,
My HW Kyfnil GRIAH XOCHI KHIUHALH. Ilynna K6, Ay 7=A,, AbHH
yu3nK Mapkasm 6yica, yHra: nucGatan Gup Kygr 60w AYnasMil  Mas-
XKyAl. Y NapaGoJMK TN/ HHSHK 6yaranga D = 0 Gunan- Gupra Xapak-
TEPHCTHK TEHIJlAMa HJJW3/IAPFHAHT 6upH HOJra TEHTIUp. JIeKHH TeHrJa-
MAHHHT MKKHHYA WIIM3H HOJIra TEHT 6ysa oniMafild, akc XoaAd A =
= Ay = Qyy ==Ogy =0 Ba Gy = 0 6yJu6, UMUK TEHI/IaMACHAA yarapys- .
yusapra HHCOATaH HKKUHUH JapaXaly XajJjap KATHAILMAHK KOJMAAH. (104)
Ja A =0 neeax, napaGOMMK THILIM HH3HK YHYH: . '

Q13 Qg

k uuar Gy KuiMatH Y MU3HKKA Huc6aTaH ACHMITTOTHK HYHAHUIHK
anukiap sau. ynnai KUMG, napaGOMHK THIIA UMSMKJAD ydyH acumI-
TOTHK HyHaMM Goul iy HAMUHUAT GHPUHD. Ukxunud 6o  AyHAMIL
5ca ACHMOTOTHK HYHAIMIUrA MEpHeHAuKyIAp Gynann Ba y kk* = — 1
IIApTAAH AHHKJAHAAH, FBHH ‘

k*-—-—-l-' Q13 Qze .

= o m—— I em—

VIKKWHUM TApTHOMY UH3MKHHHT Gour fijsamuira sra GyJraH ~auaveTpH
VHHHT KU Aefnnany. JleMaK, UKKWHUM TAapTHOMH UHSHKHHHT YKH YBHHT
CHMMETpUS YKHUAUD. Xyaac, afnaHanad Gomka Xap KaHjal MapKas/id
upspg, Oup XKydr YKKa ora, afilaHa 5ca YeKcus Kym Kydr yKjapra sra.
. Migxuuun TapTHO/IM YN3HKHHHT yKv yHuHr Gol Aynamra sra 6ysiran
Ivamverpn Gy/rasd ydyH 59- § naru (86) TeHriamara Kypa MapKasJji 4H-
3HKHHHT VKU YOy .
 (apx 0y a0 Tk (@nx + Qgoy + 820 = O (105)
Tenr/iama Gu/iaH aHHKJaHAZH (6y epaa k= &) (105) TenriaMamard k-
. uy ' -
! T e 1=0

. Q1
renr/aManan tomunam ((98) dopmyaara Kapanr). |

TlapaGosianuur Gapua A¥aMeTp/apH {sapo napaiies, IWYHUHT Y4yH
yJIApHHHT XaMM3CH Gow Aysamumra sra. JIeKHH 6y AuaMeTpIapHUHT
GurTackryHa y3ura nepreHiuKyJsip Gyaran AyHAIMWra KYIIMA, 6unoba- .
_ pus, napabona GuprnHa yKKka 3ra, y XaMm Gy/ca yHUHI CHMMETDHA Vyxu-
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EA S

aup. apaGomik unauynap yqyn,— xaﬁ\y;rapnuﬂr ygu (105) renriamanan

anvKjanajd, daxar £ Gy epra k=212 — :ﬂ TEHIVIHK/aH TONHJIAfH.
) a3 12
Mucon. 382+ 2xy + 32 4+ 6x—2y — 5= 0 YM3HKHHHT YKJapu-
HH TOIHHT, ' :
~ ApBasio Gepuiran unsmg MapKa3J/li €KH MapKascH3 SKAHHHH TeKIUH-

pamus. Bynunr yuyw

Q11 Gig
. 31 Gy
HH Ty3amu3 (56- § ra- Kapanr). Bepunran UH3HK TEHIJIAMACHMAH "dy; = 3,
Gu=1, =3, 8,,=3, Gy =1, Gy =—5 6§16, & — *;’ ;'=
=9—1=28£0. s

JleMak, uu3HK MApK43/H, y XO/AJA YHHMHT yku (105) ra xypa

' ” Bx+y+3)+k(x+3y—1)=0

TeHIVIaManan aHWkaHagd. Tenrsamapard & yw6y k2 — 1 = 0 mumr wi-
Ausnapunup. Byunan &, = 1, ky = — 1. k& uuur ypuura &y =1, k, =
= —1 fin KyAMW OunaH GepHAraH YH3MK VKJAPHHHHT 2F2+1=
=0, x—y+2=0 Tedrnamanapu xocp1 6ynanu. .

6=
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(I BYJIUM

1 BOB. ®A30JA KOOPAUHATAJIAP METOAH.
BEKTOPJIAPHHHT BEKTOP BA APAJIAII KYNAATMACH

&l-§. $a30Aa  xOOpAMHATANADHHHT adxbun CHCTEMACH

Koopiunara/ap = cHCTeMACH TEKHC/MKIA Kauja#k KHPHTHJraH G6y.-
ca, Ga3ona xam LIy YCy/JAa KHpHTHIAAM. AHWMKDOFH, KOOpZIuHATAMAD-
uuHr abdun cucremack (adxpun penep) Gupop O HyKTa Ba LIy HyKTa-

- —

JaH  KyHHAraH MabiyM TapTHOAA OJMHTAaH yYTa HOKOM IVIAHAD ey,
— e -
e,, €, Bektopiap ciécTemacujan uGopar, Gy cucremanu &8 (0,

— . - > =

e,, €, €) Kypunuwja Genrdmaivus. O Hykrajad yTuG, €, €;, €3  Bek-
Topjap OGHIAH AHWK/AHALMIaH
TYFpY UYH3HKJap MOC paBHIIAA
Ox, Oy, Oz ne6 Gearunab, ynaap
KoopOunama yKaapu, OHPHHYH-
-cd abcyuccasap KU, WKKHHYH-
CH opduramaiap yKu Ba, HHXO-
AT, YUYHHUMCH anniuKkamaasap
yku ne6 arsaanu. By ykmap-
HHHT XaP HKKHTAacH OHJIAH aHMK-
JlaHajiuraH yuta TeKHCIHK xOy,
x0z, yOz pne6 Gearunab, yaap
K00pOURama TeKkucaukaapu 0eb
arasags (155- unsma).

&8 cucrema Gepuaranpma, ¢a-
sojar Xxap Gup M Hykrara
anHg 6up OM BeKTODHHM JIOHMO
MOC KE€JTHPHII MYyMKHH, SBHH - 155- an3ama
6oww KoopiwHaraaap OGouMaa,
oXxupH 3ca Gepuwiaran M nykraga OyiraH BEeKTOPHH MOC KeEJTHPHJAlH.

RS .

O M - BexTOpHHHT KoopAuHaransapH (x, y, 2) 6yaca, y Xoija 6y yu-
T4 X, Y, 2 cOH M HyKTanuur adouH pemepiara KOOpAHHATANAPH 6y-
JafH:

OM(x, y, ) M(x ¢, 2 (1)

Jlemak, $aso HyKTATApH TYm/iaMd GHJIaH MabIyM TapTHGAA OJIMHMAH Xa-
KMKHii COMJIAp YWIMKJADH TYIIAMM OpacHIA OHEKTHB MOC/IHK MaBXKYyl.
Bepuiran HyKTaHMHr KOOPAMHATAIADHHM TOMHII YuyH LIy HYKTa pa-
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’ BHYC- BexTOpHHRAT xoopnnaa-ra-
©, - JIADUHM TORMN KHOOR. MR aKCHH-
>+ oo . ma Macanau, 156~ wiamana ko-
;. opamHataxapu (2; 3; 9) 6§aran

: nyxg'rann Acaur ycy.m«r xypca‘rﬂn-

| YMyMau, M, &, c)nyzg
Tannacamyqyu, ABHE

' Wmngkympnmr%@p Gupn’ ptgmaama;wﬁ {66 dragamy; K
pman antazp na yrmaru HyKTa uoopmaawap!mw

,,\ R
~J ) oxramaaap l i

X

; _pmmaramp B

ﬁBHpopwulpenepnaM(xl.y, 3 M e (Ml
raA3p BA. 6upop w,mﬁ [N 4 h @H’é:;w?x‘:mz’)y ( ﬁeM,),

T ’MIM Adm @

mapr ﬁaxcapﬁma M uytgma MIM, xecuauu l nuc6amaa 6gna6a o
A@ﬁlmann ‘ ‘

: M,,M Hylﬁmapnmrx nmrwxapu Mnyxmx r
: xoopnnna'mapm Tonaiank. (2) ra muopw xm B bz

o .;."-1" B e o
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MM = OM —OMy = (r— e +(y — ) oyt (r—2) 5

33,

M1M(x_‘x1: Y—Y4, 2—2z,).
MM, = OMz_OM = (xzﬁx)el +(!/2‘!/)ez+ (2, —2) e,

MMs (6 —x, y, Y, 2, —2).

> >
By noganapuu (3) ra kyin6 sa €1 €, € HHHT UMHKIH SDKAHIH-
THHH 3BbTHOOpra oJicak, :

X2y = At — %), y—y; = A(y,—y), 2—2z; =Mz, —2).

Bynapaan
X+ A x, y1+Ay, 2142z y
=212 =l p e AT A 4
. 1A Y 1+ A 1A 4)

Bepm_raﬂ KeCManu Gepu/iran Hucbarza 6YJIyBUH HYKTaHuHT koopaunara-
JIADUHH TonmuMI hopMy.raiapu wyapaup. M nykra MM, xecmanmmr
ypracu 6ynca, (4) dopmynanap Kyhunaru KYPUHHIUHH OJiaju:

¥ = xlj"‘z’ y = yl—;yz , Z‘= 21‘;22 . (5)

By dopmynanap kecma ypracunnur KOOpAMHATANIZDHHH TOMHII  (hopMmy.a-
JIADHIHD.

Mucoux. (0, €1, €y ) addun penepga A@2, 3 —1, B(3, o0,
—1), C(, 1, 1) HykTanapuu sica6, ABC yuyGypuak OFHDJIHK MapKasu-
HUHT (MeZHaHAIAPHEUHT KeCHuiray HYKTACH) KOODJMHATA/IADHHH TOMUHF,

Eynm,
A2, 3, —1)=0A4(2, 3, —1)=
=04 = 2,4 3¢,— ¢, 2

B(3. 0, —1)=0B(3, 0, —|)=
=0B =3¢, —oe,

C, 1, h=o0cq, 1, )= . 1
=>0C=¢ 4 ¢, 46
, A, B, C HYKTAJapHy sicanr pa-
L THXAcuaa  157- uusmaparn  ABC
, yubypuak Xocua Kuwmudagu, BC
KeCMaHHHT Yprach D mupr Koop- A
AUHATAJIADHHA TONARJIUK:
' 8
x=t1_ 9, y=0t1_ .y
2 2 . 157- upama
’ 13—2818 193

www.ziyouz.com kutubxonasi

TR e AR



=t o, 0(2,-‘-, 0).
2 2

Me/asANIADHHHT KeCHINraH HyKTacH AD uu A pan Gownab A=2:1
uucGaria GYAraHu yuyH H3JaHrad N nyxra AD xecMauH A=2:1 Huc-

Garna GyJaau, SbHH

e=2t22 9 y_______.=;4_ go—it20_ 1.
142 ' 142 3’ 142 3
N(2,i, _L)_

3 3

ﬂ//a- §. Tyrpu OypuaxaH AeKapT KOOpAHHATAJAAP CHCTeMaCH

Adxpun CHCTEMAHHHT XycycHii X0JapujiaH Gupu TyFpH Oypuakad Ae-
KapT CHCTEMACHMp. :

Addue cucTemMajart Gasuc BeKTOpJAp OpTOHOPMANAHTAH Gyuica, SIBHH
yJIapHUHT Xap PIKKH'I‘_a»CI:i Sfiapo nepneniuKyJsp 6716, Xap GupH GHpIHK

BekTop 0Yyuca, (0, i, j, k) Aexapr periepu XOCHJI Ku/MHAHY, 6y epaa

Tojf=R=1, ©)
Ti=Tk=1k=0 M

By penepAa MeTPHK XapakTepiarH  MacasiaapiH eyuly apua KyJafl,
a) a=(%, Yo 2,) BEKTOPHHHI Y3YHJHIHHH xucobnainmk. Bexrop-
punr y3yHaurd 1 63mam, 1 600, 13- § ra acocaH

[Eﬁ_—_-]/'x%-%-y?—%z%. ‘ ' (®)

6) I/Imm_a(xl, Y1 21 —b'(xz, Ys, 2;) BEKTOPHMAT CKAJAD KynafT™a-
cu 1 6ymam, 1 600, 13- § ra acocaH

ab = X%y -+ Ya¥a t 22 ’ )

p) Illy MKKH BEKTOP opacupars OypuaKHRHT KOCHHYCH:

ab . 7 xy% + y1ya + U2 ' (10)
: =5 Y Aratd YV Aratd
M, (x, ¥, 2) M, (%3, Ya» 2,) HyKTAZIAD Gepuaran G6yJca, yJap opacHja-
m pMy, M= |MyM,| macodany TOMHIL MyMKHH:

p(My, My)= V (kg — %) + (02 —y) + @ —2) (1)

cos @ =
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Mucoun. 80, i, j, k)pe.
nepaa ywapu A(7, 2, 4),
B(41 ——4’ 2)» C(G, _79 8),
D(9 —1, 10) nykranapza 6y.1-
ran  TYprOypYaKHUHT KBagpar
SKAHJIMTHHH HCOOTIIAHT.,

> —

Ewww. Assano AB, DC
BEKTOPJIAPHHHT KOOpJIHHaTANapH-
HH TOTNANJHK:

ZE(~ 3, —6, —2),
DC(—3, —6, —9),

6yJapiaH  KypHHARMKH, E =

158- unsma

= DC, nemak, ABCD Typ16yp-

YaK NapaJlie/lorpaMM sKaH, YHHHT -
KBAJPaT SKABJHMTHHH KYPCATHIL yYyH JMaroHalJapd V3apo TeBr Ba
NepnesHKy/ap SKAHIUrHHH ucOomviam Kepek (158- unsma). Xakukaran
xaMm, p(A4, C) Ba p(D, B) mn (11) dopmysa Gyimua xucobiacax,

PA Q=) 6—TF+(—T—2PFF(B—4p =
—YTT8IF16 = /%8
(D, B)=) @—9+ (4 + P+ @—10F =
* =]/m.= ]/55

GyHzaH .
A_(;(__ 1, —9, 4), DB(—5, —3, — 8) 6yaranu yuyH (9) ra ééo-
CaH: '

AC-DB = (—1)(—5) -+ (—9)(—3) -+ 4(—8) =5+ 27— 32 =0,
AeMaK,
AC 1. DB.
~ 4-§. dasona KoopAMHaTanapHHHT GowKa CHCTEMaJIapH

“asona I0KOPHAA KypuaraH abuH Ba Jexapr CHCTeMallapu GuJaH
GHp Karopia 6OIKA CHCTeMaslap XaM MaBXyJ GG, yJaapiaH Gab3usa-
PUHH KYpHO YHKaMH3.

1. Hunuunpuk KoopauHartarap. By cucrema Ky#Augaraua
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N

| xocHn Kwmnan. Pasonarn 6upop 1 TekuC/HMK Ba yHJaH TafMH 6up O
HyKta onxHagd. 11 ra termuuwid Ba yuu Ly O ma 6yaran | nyp Gearu-

JasajM Xamja | HyPHWHT HyHAHIIMHA QHWKJIOBYH i GHPJMK BEKTOP OJIH-
Hamd (woud I1 12 KOODAMHATAMIDHWHT KyTO —cuCTEMacH KHPHTHJIANH). -
—

'n Gupauk Bektop Il mumr O jau KyHuirad HOpMAL BEKTOPH 6yca,

i

n HEHr yuunad kaparasja II mm my Bektop arpoduaa OypHUIIar# Xa-
PaKaTHHHI AYHAIMIUK COaT MUIH XapaKaTdra Teckapu Gyca, -
yarund_MycOar 1e6 oJnHanM. By Bakria asofiaru xap OHD ~HYKTAHHMHT
JpuuHK 10KOpHAATH Oepuirannapra HHCOATaH yuta COH OWJaH TYJHK
aHMKJ/Al MYMKHH. Xakuxarad, M dasonarn Gupop Hykra GyJca, YHHHT

o
II pmaru oproroHasl NpOEKIUACHMHU M’ pe6 Gearunacak, MM’ || n, ne-

—> -> .
mak, MM’ = hn. M’ Hyxrauusr I marn Kyt cucreMacHra HucbaraH
KOOp/IUHATATIAPHEH 7, @ JAecak, (7, @, h) comaap M HyKTaHHHT YUAUHO-
damaagpy 1e6 aranand. ‘
Jexapr cacreMacHnd 159- uuaMaga KYpCATH/TAHACK KHIMG TaH/a6
onuHca, M HyKTaHMHT JeKapT KOOPAHHATalap# X, Y, Zz HU My HyKTa-
HHHT LUMAHHAPHK KOOPAMHATANapH 7, @, h opkanu ubofanall MYMKHH:

—rcosp, y=rsing, z=~h. - (12
2. Chepuk KoOOpAHHATANAD. Il TekuciMkAa KyT®0 KOOPAH-
HAaTaJapH CHCTEMACH KHDHTHIAAH, 1 1 11 6upuk BeKTop KYHHIALU.

o

dazopary Xap 6up M HYKTaHWHI YDHHHH y4Ta 7, @, 0 coH GusiaH aHPK-

. 159- quama ’ : © 160- guaMa

Jam MyMKHH, OyHpar = IOM], ¢ —6y M nykrauuur [I TeKHCIHKIArd

oproronan npoexuuscn M’ HEHT Kyr6 Gypuard, 0 — 6y OM, OM’ Bex-

Topap opacujiaru Gypuak, Oy y4 COH M uyKrauuHr _gepur Koopduna-

parapy Jefmiafd Ba M(r, 9, 0) KYpHUHHIIZ E3UNIATH. Puz r>0, 0<

< @< 2n Ae6 dapa3 xuiamus, GynjaH TaiKapH, x0Oy KOOpRHMHATANAD
1

TEeKHCJMTHAH IOKOpH» TYpran Hykramap Y4yH 0<0< 5~ Ba«ym

Vig 196
47 www.ziyouz.com kutubxonasi

V. N



sipuM (pasora TETHIIM HyKTamap Y4yH — —:— <0 <0 ommuanu (160-

qusma)..

Koop/iuHaTalapHHHT  ieKapT CHCTEMACH 160- yusMajaruiek Tan/ia6
o/mHCa, chepuK Ba J€KapT KOOPAHHATA/IaPHHH 6orJoBur ymby dopmya-
JapH{ TOTIMII MYMKHH:

—_—

x == |OM’| cos ¢ = r cos 6 cos ¢,

Y= ,OM’g‘sincp = rcos 0sin @, (13)
z=|MM’'| =rsin6. '

[{uIHHAPHK Ba CepHK KOOPAMHATANAp acocaH MEXaHHKa, MAaTeMaTHK
dusnka QaHaapHAA KYMPOK RILIATH/IALH. Bu3 yJsapaan 4M3HKJIap Ba CHPT-
Jap Hasapuscuja (oijaNaHamMHu3.

WS- §. Addun xoopaMHATAJAPHH aIMALITHPHII

®dasofary GHPOP HYKTAaHMHT TaiMH Ghp CHCTeMajart KOOpJAMHATAJIApH-

Ian GOIKA CHCTEMajarH KOoopAWHATasiapura yTHIIra TyFpu Kejanx. bus
my Macalann MKKWTa apdun penep yuyH Xal kwiamus. 8 = (0, Z, e—;
E;), B = (0, Z, ;;, ‘e_;) adun perepiiap Gepuiras GyicuH.

I xon. Penepnapuunr Gouwapy Xap XuJj 6.6, Gasuc BeKTOpJa-
pu MoC paBHuJia KoanuHeap GYJiCHH, ABHA 00, -Zl ll—Z;;—e)z i Z,

—- —
es || e; Xxamua O muHr B ra nucbatan KoopiMHatajapk a, b, ¢ GyJicHH

(161- a umama). ¥ xonAa ¢asojart uxTuépuit M HyKTanumr 8 Ba B’ ra
HHC6aTaH KOOPAMHATAJIADH MOC paBuiuja x, Y, z Ba x, Yy, 2 .6yica,
mrysiap opacujard GOF/AHHUMH H3JIaAMH3:

Mix, 4, 2~ OM(x, 3 2=~ OM = xe) + 4y + 22

M, y, 2)=>0ME, ¥, )= 0M= x'e; + y’;; + z’z',,,
00’ (a, b, )= 66’ = azl -FbZ’; + c;;.

— —_— _—
Jlekun OM = 00’ + O’M Gyarann yuyH
xe, +ye, + zeg=ae, + be, + ce,+x' e +y'e,+2 €.
Byhpan TawikgpH, Gasuc BeKTOp/ap MOC paBHllja KonuHeap OyJradu
ydyH
, > e - > ->
g = Me;, €=M, €= Ages,
197

www.ziyouz.com kutubxonasi

ottt reiaen e B W



161- yasma

© BeMak, ' .

xe,+ye,+zea—<xlx b 0ot (g’ +8) 2+ (e +c)e.-. (19)
L ox=My ta, y=2Ay + b, z-l.sz +c. (15)

). = 1., =Ay=1 6ynca, abiH GasHe Bex'ropnap Moc pasnnma yaapo
*TEHT 6nyca, (15) KyHAHAars Kypnunmuu oJ1an:

x=x +a,y y +0b, z2=2"+c. (16)

By q)opuynanap 6an3aH KOOpOUHAMAAGp CUCMEMACUHL NAPAAAEA
S w gopmyrasapu e IOPHTHIANM. :
N Xou. Penepnapuunr Gowapun Gup xuj, Gasuc Bexmpmpnuar-
. nyn MILIApY Sca Xap Xusl G6yacHH, y Xoipa (161- 6 umsma) -

e
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I O 0 el = 03161 ‘+ AL +aa1esv 32 = alael + azzez +a3,e,, ‘
; . ? = alael +aases +assea
6yacHH. DaaH .
_ {61 Q31 Gy :
4= (am Gz asa) (17) :
Q3 Qg3 Gy

umpnnann tysamus. By MATpHUAHH 6up 6a3ucaau UKKUHAU Gasucea

gmuw mampuyacu Ne0 aTafiMus, e ez, e3 ‘Gasuc BexToOpJiap OyaranH |

yayn (17) MaTPHUAHHHT JCTEPMHHAHTH HOJJaH bapxmHaup.

Gy Gz O3y
- l”xz gy g9\ 7 0. _ (18)

Q13 Gog Q3y

AKc X0n%a, JeTEPMHHAHTHHHT Gup CaTPH KOJIraH ‘HKKH 'CATPHHHHT YHBHK-
JE KoMOHHAUMACHJAH HGOpaT 6y.wm6 e,, e2, e3 ‘XaM  uMSMKJH  GOF/MK

6yaap sam.
®aszona uxruépuii M nym-aﬂhﬂr 8 ma o‘B’ penepaiapra . HUCOaTaH Ko-
opnnnawxapmn MoC paBuIja X, Y, 2 B4 x', y', 2 neb ouicax,

OM xel+yez+ze31
OM = X6, +y' ¢ +2¢,
AbEH '
T ol i S S e S
e, +yeat+zes=xe+y e+2 e

_)._y-) — e -

Snmu 6y TEHIVIMKKA €], €;, €, HUHI KHAMaT/JapHHH Kyrmﬁ €y €y 6.
ra uucGaraH rpynnajiacak, :

xel+yez +—Zea (aux + ayy’ +a1sz)el+(anx + ay’ +
.+azaz)ez +(a3,x’+’a3,y +_‘1332)33»

OyHpaH
| X = 0y, %" +ayy" -+ anf’-”,
Y= 08yx + a5y + 857, (19)
. = A X’ + sy -+ age?’.
Y6y : C ) |
a1y 045 Gy
(an Q3e aas) e - 20)
- \Gg Qa3 Gy '
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'

- MaTpHua a/mautmupuut‘ Mampuyacu 1e6 aranan. (20) Ba (17) marpy-
uanap ysapo TpaHCTIOHMpJ/IAHTaH Matpuuaiapaup. By wMarpunanap ksafi-
PaT MATpHUANAP GYJIraHH YUyH YJAPHUHT YYMH4H TapTHOAH JleTepMHHANT-

J1apH y3apo TeHr 6ysu6, (18) ra acocan (20) HHHr pHeTepMUHAHTH wHOM- ‘

Aau apkminup, pemak, (19) uu x’, y’, 2’ ra mucGatan eucax,
X =ax+ dizy + a2,
Y'=ayx+apy -+ ayz, : ‘ (21)
Z =ajx+auy + a'y2

Xocu 6yam6, Gynaa

. A .
= ﬁ; (k=12 3),
A, %2 A matpuna @,, SNEMEHTUHWHT ANBIOHKTUAMP, SBHH aarebpank
TYJIAHPYBUHCHAHD. '

HI xou. Penepnap dasoga uxtuépuii masusria xoiviamran. o3 pe-
nep Gepuiran 6yau6, wy cucremara HucGaran o8’ pernep sJeMeHT/IapH-
HUHT KOODAMHATAJapH KyHuzaruda GyJiCHH:

, — - —
0" (@ b, o), €,= ay e, +aye; + a5, |ay, a3 Gy
- . - — — =;é0’ (*)
€= Qpe; + ay e, +ay,e;, (G, Gy, ay
- > -~ >
é= a;3el+ Qs €51 3363, Q53 Ay Gy
: T
&8 nan B’ ra yraw yuym 6M3 siHa myHpaf yuunan 87 (07, €, e,

’Z;) adbrH penepHH KapaiiMH3KH, y 8 Hu 00’ BEKTOD KaJap napauien
KY4HPHLIJAH XOCHT 6YJcuH. Y Xonma (asofard uxTuépuiit M Hykra"
HHHT' KOOpIHMHATAJapHHH Oy cHCTeMalapra HHCGaTaH MoC PAaBHIIA X, Y, Z;
"y, 2" Ba x'y' 2’ pe6 Genrnmacak (161-c yusMa), & Gunan B’ opa-
cujard Gornanu (16) ra acocan
x=x"4a, y=y"+b z=2"+c, (22)
8" Gunan B’ opacumaru Gornammur sca (21) ra acocan
P X =ayx any +a,7,
Y =anx +any +a,7,
2 =ay x +ayy + a7,
Oymn (22) ra Kyficak, Hanamaérran Kyiiugars HdOKA XOCHA KW/IMHANH:
X=ayux +a,y +auz +a,
Y=0aux +ayy +au2'+b, (23)
2=0ag5 X +apy’ +ayp2 +c
(23) nu X', y', 2’ ra ((*) wapr Vpunmi 6Yiranu ydys) HucGatan Xam
CUHII MYMKHH, AeMak, M HyKraHunr o8 ra wuucGatan KOODAHHATasapH

Maw/iyM Gy/Ica, uly HyKTaHHHT KQOPAWHATANAPAHH ¢8° ra Hucbaran Xam
TOMNHII MyMKHH.
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bup addun cucreMasian wkkuHuM adpun cucremara Yrum 12 ta na-
paMeTpra GOFHKAMD, YYHKH (23) ra Wy aJIMAWTHPHUINH aHHKJafAuran
ymGy 12 Ta napamerp Kupamu: 4, b, ¢, @y, Gy, Gy, Gy, Gyy, gy, Gy,
Q39, dys. :

Arap ¢B, &8’ nexapr penepnapn Gyica, yJapHn aiMaurrapum 12 Ta
napaMerpra smac, GajKu SHr Kynd OMiaH 6 Ta napamerpra GorauK G-

: —> - e — —> - = —

-

7m0 Konany. -XaKukatan XaMm, e, =i, ¢;=j, e3=Fk Bae, =i, e =7,

?_; ——_-—Fa’ 6yaca, (6) Ba (7) mu 3bTHOGOpPra oJcax,

aj, + a3 + al, =1, © G438y + 853095 + @305, = 0,
a + a0l +aly =1,  (24) G155+ Gy8y; + G3185 = 0, (25)
aly +aZ; + a'g’;, =1, Q15013 + Q35 Qg3 -+ A35033== 0.

Hemak, (23) paru 12 Tta napamerp (24) Ba (25) paru 6 Ta wapras
KAHOAT/IAHTHDHIUH KepaK, y XoJja aMH 6 Ta uxTuépuii napamerp Ko-
nanu. «Asrefpa Ba COHMAp HA3ADHACH» KYPCHAaH Mabiymkh, (20) K{pH-
HHWMArd KBAjpaT MATPUUAHMHT S7deMenT/iapu (24) Ba (25) wapraapumur
GapuacHuu_KawoatJlanTHpca, GyHJall MaTpHIA o0pmozoHas Mampuya neb
aranajy. Bynjas Kyduparw Xysnoca KesHG uuKazd: OMp- Aekapr periep-
A2aH HKKHHUM [eKapT penepura YTHUI MAaTPHUACH OPTOTOHAT MaTpHHANaH
u6opar.

l-mucoa. flaru apdun penepuunr Goumt 3CKM penepra HucOaran

0'(0, 3,—1) HyKrama, 6asuc BeKTOpJIAp Ef (1, 3, 0), E;(O,» —3, 1),
Z;(l, 1, —2) 6Ynaca, 6y penepjapri aaMATHPHLI (OPMyJIATAPHHH

€3pHr: :
Egnmw. Bepuwmimra kypa:

a=0,-b=23, c=—1,
au = l, a21',= 3, 03‘ =0,
=0, 05 =—3,a5,=1,

A =1, ayp =1, a3 =—2,
By gufiMarsiapun (23) ra Kyiicak,
x=x"+2,
y=3x—3y +2 +3, (26)

2=y —22'—1.

Ouau 5cKkH Gasnciad sHrH Gasucra yTuul (opMyJacHHM TOMMII YayH Gy
cucreMand x’, y’, 2’ ra uuc6ataH eyaMmus:

x =—?x+—8—y+_8_z’
QU SV S
(Y = x——y+t—rz+l,
=2y L, 3,
8 8y 8
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2-MucoJ. Kuppacn @ ra Teur dynraH ABCDA'B’'C'D’ &y6 Ge-

pHATaH. 03(/1 z, ], k) Ba B’ (C’, 7 1, k’) Jexapr penepjapd 161- 4
yH3MaZia KypcaTHIraHHfeK aHukjaurad. Illy pemepnapuu anMamTpuin -
dopMysialapuHid  €3MHT XamJa E HYKTaHMHT KOOPAWHATAJADHHH HKKa/a
penepia aHHKJaHT.

Euwnm. Assano C’' HyKraHudr 8 penepra Huc6ataH KoopAHHaTa-
" JIApHHM TOMAMJIHMK.

AB - ‘a: B?: aj—: CC' = aI;:

AC’ = AB 4+ BC + CC’ = ai + aj + ak, C'(a, a, ).

Suau 7 . 7 ;’ _HUHT' KOOPJHHATA/APHHH TOMAH/INK, YU3MajaH 1_7 =
=—, I =—h ¥ _—-7;['(0 —1,0), 77 (0,0, —1), % (—1, 0, 0).
Z ;7, —52'=.’, "=k necak, (23)° (bopMlea KYHAHJATH KYPHHHUILIHH
oNajH:

- o x=—=24a, y=—x"+a, z2=—y +a. - (A)
_ By Hananaérran ¢opmyJanup.
EE=ZF+FE=—;—?+ ]»«BpenepuaE( , ;,0).

E nuur 8’ pemepparu KoOpAMHATaJapuHHM TOnHW Yy4yH E Humr &
Jar# KoopAuHarasiapuHu (A) Hard X, Y, z HHHT YDHHTa KYSIMH3:

a ’ a
— =2 a, X = -
2 + 2
%=_xl+a’ €KH yl=a’
0=—y' +a X =,
6yJsiapnan
E(L, a -2
2’ " 2

6- §. dasoga opHeHTalUuA

dazona uxkku appuH penep Gepunran O6ysmb, yaap opacupard GoF-
Japstu (23) dopMyJanap Guian aHHKJIAHTaH 6y.icHH.

Tabpud. (23) dopmyaanapsars yTHII MATPHIACHHHHT JleTepMKHaH-
TH MycGar 6yjca, y xoapa o8, B’ peneprap Oup ucmau 1e6 aranap,
aKC XOJfa, SIbHH JerepMuHanT Mauduit 6yaca, 8, £’ xyap XUR UCMAL
penep/zap Je6 aTanaju.

5-§ nMaru 2- Muconpa oyuHraH o8, <8’ pemepiap Xap XHT HCMJH-

AP, YyHKH (A) HHHr YTHII MaTPHIACHHHHT JAETEPMMHAHTH
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0 0—1
—1 0 O0}|=—1<0.
0—1 -0

Xyamu wy naparpadsan 1- muconga tonuiran () anMallTHPHIL YTHII
MaTpPUUACHHUHT AETePMHHAHTH

I 0 1
3—3 1{=8>0
0 1 -3

Gyaraun yuyn 6y periepiap GHP HCMIHIHD.

Bynpan kypunanuxu, dasoparn Gapua adduH |penepaapuu Gup M-
JMJIMK TYUIYHYaCHIa acoC/NaHHG WKKM CHHra aXKpaTHII MyMKHH, Oy
] CHHQVIaHUHT GHpHra Terdiid Gapya penepaap y3apo GHpP HCMJH 63-
# Jub, Xap XWa1 CHHQra TErHUVIH HKKH penep GHp HCMAH GYaMaiinu. iy
¢ CHHOMApHHHT Xap OupH opuenmayus 1e6 araaub, yHAarM penepiap
f opuenmupaanean penep n1e6 IOpUTHAANM, 6ab3aH Gy CHHQJAPHH GHp-
, _ OupuiaH ¢apKfaul yuyyH «YHr» OpHEHTALMs €KH «Ham» OpHEHTAIMsl
Re6 XaM IOpHTH/IaJH. PenepHHHr ODHEHTAUMACH MABAYM GYJrH '¢aso
opuenmupranean ¢as3o pe6 aranajgu.

7-§. KoopauHatanapHH GOFJIOBYH TeHIJamMa Ba TEHTCH3JTHKIAPHHH
FEeOMETPHK TaJAKHHH :

Bus I 6yiumaa MKKH arapyBumiu GHPHHUH BAa MKKHHYH _ AapaxKkau
TEHIVIaMa Ba TEHNCH3JUKHMHT TeOMEeTPHK MabHOCH GHJaH  TaHWINHG
yrraumus. Uly Tymynuanapsd sHAH (3o yuyH yMyMJaIuTHpaMH3.

. —_ e

®Papa3 kuaainuk, dasona 6upop B=(0, e,, e,, €;) addun penep Ge-
X puiran 6ymu6, F(x, y,2) udona xam Gepuiaran Gyicuun (6y npozana
X, Y, 2 y3rapyBuMnapjad KaMuja GHTT4CH MIUTHDOK STCHH).

Xo» Yo, 29 COHJIAP YuyH F (x5, Yo, 2o) MbONA XaKMKHIA COHMaH HMOOpAT
6yaca, Xy, Yo, 2, CoBNAp F(x, Y, 2) HPONAHMHI AHHKJAHHLI coxacHra
TEeTHULH fiefnanH, Oy COHMap ywiMrH 3ca Gepuiran penepia dasofa-
TH TaiMH OMTTAa HyKTauu anukjadnd. Jlemak, F (x, y, 2) udona aHHK-
JIAHHIIl COXACHHHMHI reOMETPHK MAaBHOCH (hasofiard GHpPOp TeOMETpHK ¢u-
i rypajan uGopar, Kymaanad, 6y ¢urypa GyTyH ¢dasonan, (asoHHHr Gup
s KHCMUMiaH, Oyl TyMaMiaH Ba X. K. JapilaH uGopaT Oy/IHIIH MyM-
5 KHH.

I-mucon. F(x,y,2z)=x*+2y—z By upopa x,y,z Huur xap
KaHJai XaKHKHH KuilMarjapiiia MabHOra sra, AEMaK, YHHHT aHHK JIAHHIIT
.coxacH 6apya XaKWKHH COHJAp TYI/aMHJaH uGopar 6y/mb, y ¢asonaru
Gapua HyKTanap TYnJaMuaHp. . '

4 2-Mucon. Fix,y,z2 =1 —l-——-z Hbpona MawbHOra sra G6ysMmM
Plaa

yuy# x50, §y %0 wapr GOKADWIHIIM Kepak, AeMaK, Oy HOJAHHHT
AHMKJAHUIL coXacH (asofiard X0z, yOz KOOPAMHATA TEKHCIHKIAPHAAH
Gowka 6apua HyKTanap TYMJAMHHH TAIUKWI KW/IajH.
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3-mucom F(x,y, 2=V —x*—y®—2* uboga daxarruna x =
=y=2=0 ydyyH XakuKuii KuliMatra sra O6y.6, yHuMHr (asojaru
TaCBHPH GHTTAarMHa HyKrajaH uGopar. .

Sugu.
F(x,y,2) =0 (26)

KYPHHHIUAATH TEHIVIAMAHH KYpaiiuk, Oy TeHrJIaMaHH KaHOaTJAHTHPYBYH
6apua _COHJIaD YH/WTH YHWHI eYHMIapH - efinu6, (asona Gupop Hym‘a-
Jap TYMJaMUHM aHHKJafifY (WyHH TabKHAJIail 3apypKH; arap X, y, 2z
HHHT KabyJ KHJIHUM MyMKHH GyJarad Gapya KuiiMatsiapupa (26) Tewr-
JlamMa KaHoaTJIAHTHDWJCA, y aifHusTAaH ubopar O6ynu6 kKosdamu). Bympaii
Tynaamey 6M3 Xo3upya cHpT Ae6 artaitmk (Oy CUPTHMHI KOHHKApJH
tavpudy sMac, anbarra, CHPTHHHI KaTbii MareMaTHK TabBpHQWHU TOIO-
Joruafa Gepuiau).

OHIH CHPT TEHrJAMaCHHHHT Tabpuuuu Gepaiiuk.

Tavpud. Arap ®@ cuprra TerHnwiM Xap GHP HYKTAHHHT KOODAH-
Hatanapu F(x, y, z) = O TeHrviamanu Kanoat/iantupu6, @ ra’ terumuu
6yaMaran GHpopTa XaM HYKTAHMHT KOODAMHATAaJaPH YHH KaHOATJAHTHP -
Maca, SBHH Y (Xg, Yoo %) €D & F(xy Yo, 2,) Oyaca, 6y tenrsama @
cupmuune menesamacu 1ed aranauu. ’

By Tavpubpan KypHHaJIMKH, CHPTHHHT TEHIJIAMACH 6epmraﬂ 6y.ca,
¢dasosary Xap GHMp HyKTa LUy CHPTTa TerHUWIM €KU TerHuuid IMacMi
Jieran caBo/ira firoHa xkapo6. Tonumagu. Bymu aHHKJIAN  yuyH HYKTa-
HHHI' KOOD/MHATA/IADHWH TEHIVIAMajard YarapyBuMsap ypHHra MocC pa-
BuIIJa Ky#uO xucoGnam Kepak, arap TEHTVIMK VPUHIL Gyjca, Hykra Iy
CHPTra TEeTHILIH, aKC X0Jja 5Ca TerduliH sMac. ‘

1-MHco L <I>a30;1a Fx,y, 2) =x=0 renrjama OGusan auHK-
JIRHYBUH HYKTaJap TYMJaMHHM (CHpTHM) Tomaimuk. TeHrsiaMauuur Ge-
pHMUIMAAH KYpuUHHO TypuOAMKM (y Ba 2 Jlap HUITHPOK 3TMaraHu yuyH
uXTHEpUHA COHJAp Je6 OJMII MYyMKHH), H3JIaHaéTraH HyKTajap Tym-
. JIAMMHHHT Xap O HYKTACH .YYYH YHHMHT GHDHHYH KOODIMBATACH, IbHH

ara _TeHraup. Pasomaru Gynnait vykranap tynnams 50z
KOOpAMHATANAp TEKHCANTHAH ubopatiup, JAeMak, OepHiraH TeHIVIaMd
6unaH aHMKJaHraH CHPT ’Texncnnxnan pBbopaT 3KaH.

2-mncoa. F(x, y, 2y=x*+y>+2°+1= 0 Tenrnama 6y Tynjaam=u
ubonanadiy, yyskn dasona KOOpAMHATANADH 6y TeHr/aMaHd KaHOAaTJaH-
THpPYBUH GMpOpTa XaM HyKTa HYK.

3-mucon. F(x,y,2) = (x—a? +@HY—b)+@—c))—r:=0
TEeHrJaMa Mapka3u (a, b, €) HyKTaga Ba pajMycH r ra TeHr codepany

Aupu F(x, y, 2)> 0(< 0) uponaun TeKUIMPaAINK . By wudopa Xam
F(x, y, 2) GOyHKUHMS aHMKJAHHLI COXACHHHHT INYHAAH KHCMHHM aHUKJAH-
BHMKH, YHUHr Gapya HyKrajapHia Ba akar i1y HyKTajapaa HOKODHAArH
TEHICH3/IUK VPLHIH OYyagd. Bynu mucoisapaa Kypaijiuk.

4-mucoa. F (x,y,2)=2>0. By TeHrcus/MK 1yHAall HyKTaMap
TYNJAMHHH AHHKJABJHKH, Y HYKT&JADHUHT Xap OUPHHHHT anJIHKATACH
mycOar coHjaH uOopar. PaBiuauky, GyHpaii HyKTanap T?nﬂamu@g;) KO-
OpAMHATalap TeKucAurd OWJaH uerapanauul, anmnJMKaTajap UHHHT
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Myc6ar KHCMHHH "93 HYHra osyBun ApuM dasomup, xOy Texmenux HYyK-
Talapk Oydra xupmafiny.
5. Fx,y, ) =xtFy?+ 22— 1 <0, Qazona 6y Tenrcusimk Gu-

MapKasHHh ¥3 MuHra osiyBuM $asg _gucuuaup.

Bavsan Gupruma temrnama &ku TEHICH3/IMK GHJIaH aHUKJAHAgHran
LUAKATHHA 5MaC, GaJKW TeHI/IaManap CHCTEMAcH GunaH, €KH TeHrsama
BA TEHICH3NHKJ/IAD CHCTEMacH GHJaH, KM dakar TEHICH3/IUKTIAD CHCTeMa-
CH GuNlaH aHMKJaHajurag IUaKJIIApHH  TEKWHPHIITA TYFPH KeJlaw, Ma-
cana,

{Fl (x,y,2) =0,
Fy(%, 4,20 =0

cHCTeMa GuJan AHHMK/IAHAJIHTAH IIAK/T Xap GWp TewIsiama Gunam aHHK-~
JIAHA/IMTaH LIAKJJAD KeCHIIMACHHaH HOOpAT  1aK/IHH aHHKNAlaH, GyH-
Jall WaKJIHKH Gu3 X03Upua UH3HK [ieb ataliMK (YM3MKHHMHT XaM KaTbHH
TaBPH(H TOMOJOrUsIA Oepuitanm); nemax, basogaru YH3HK YMYMHii X0-
A4 MKKHM CHDTHHHI KECHIIMACH ne6 KapaJajy.

6-Muco..

{Fl(x,y, 2)=x=0,
Folv9,2)=y =0,
By cucrema 6unan AHHKJ/IAHAJIMTAH YM3HK aln/IHKaTasap - YH3KFHLIp,
UYHKH OMPUMHYM TEHIJaMa Y0z TEKUCIHMKHH, MKKHHUH TeHrJama sca x(0z

TEKHCIHKHH 2HHKJA0, yJIADHHUHT § KeCHIIMACH 40z N x0z = Oz uu AHHK-
Jafau.

7- MHCO.JIL
{Fl(x’ Y, Z) = =5)
Fa(t4,2) = (x— 1) 4 (y + 2% + 22—36 = 0

TEHIVIAMAIAD CHCTEMACHHHHT GHPMHYM
TCHIVIAMACH anmymKartack ¢axar 5 ra
TeHF GYJIFiH HyKranapHu aHHKJIafH:
6yHzai HyKTanap tymiamu Qz V-
HHHT, M HCMHHH KOOp/IHHATaJIap
Gowmzan 5 Gupimx Macopaia _ Kecub
yT6, xOy rexucankka nagaiesn te-
KUCTHK D (162- unsma).

: HUKkuHUH Tenrama aca ‘MapKasH
(t, —2, 0) mykrama ma pamuycun 6
OUpmuK Gyurran cheparn  aumkmagu.
Hemak, Gy durypanapuusr Kecuma-
CH 2=105 TeKucaMKIary (x—12
T W+ 22=11 renrsama 6HaH
aHHKJIAaHYBYH adJiaHaTup. 162- anama
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8-MucoJs,

{Fl(x. y,)=2=0,
F,(x,y,2) =x=>0.

Bynpark 6upunun Tenriama xOy
TEKHCJHKHH, HKKHHUH TEHICH3JIHK
aca yOz TexucaMK OwiicH aHHKMa-
HyBuM Ba AGCHHMCCANAD — YKHHHHT
MYCOAT KMCMUHE .¥3 HUHIa OJyBuM
sipum Gasoaup. Dy sipum QasoHuHr
xOy TEKHCTHK OHJIAaH KeCHIIMAach
Oy Tyrpd qu3uK OWJaH aHHKJA-
HyBuM Ba abcumccanap YKUHHHT
163- unaMa - Myc6arT KHUCMHHHM §3 HUHra OJras
spuM  Texucaukaup (163- uuama).

L"/S- §. HKKH BeKTOPH HHT BEXTOD KynafiTMacH Ba YHHHT XOCCajapH.
YuGypuakHHHT 103H

Bus 1 Gynumza BeKTopJiap yCTHAA Gaapuajirad UMsHKIH amaJnap
(xyiumi, afupuil, BEKTOPHH COHra KynajTupuil) BA HMKKH BEKTOPHHHT
CKajifip Kyma#TMacH TYIIyHYasiapH 6ul4H W Kypras SMuK. DBus suam
MKKH BeKTOp YCTHJA GaKapuJaiuraH SHTH aManH#—BEeKTOp KynaiiTManK

TabpudIaiiMu3.
— —_
Tabpud. a Ba b BEKTOPNAPHUHT 6EKMOp Kkynaimmacu Aed Kyiuaa-
—_
FH yuTa LAPTHH KAHOATJIAHTHPAJMraH p BEKTOpra aiiTH Iafu:

— B et B
1. [p1=lallib[sina, b).
e e o o
2.pLla, pLb.
3._5, _l;, ;_7: BekTOp/Iap yMyMuii Gouira KeATHPUIHO, ;; HUHT YYHJaH
R - —
a, b BekTOp/Jap €rraH TEKHC/MKKA Kapairauia d BEKTOpAaH b BEKTOp TO-
MOHra Kapa6 3HI KHCKA Ay Gunan GypH/HIl COAT MMJH Xapakarira
Teckapu GYJCHH. a Ba b BEKTOPJApHHUAT BEKTOP kynagrMacuss [a D]
—_ ——
Guman Genrmiaimus: p = [a b].

Asppajio 6y Taspudlia KeJITHPH/IraH ydY IIApTAAH Xap GUPHHHHF Teo-
MeTPHK M&BHOCHHH aHHKJAATIK.
-y

1-mapT p BEKTOPHHMHT Y3yHJHIH amab BeKTOpJIapra KypuJraH na-
pajulelorpaMM 103H Heua KBajpat GupuK GyJica, LIyHYa YSYHJUK Oup-
JHrHTA TEHFTMrHEd Guinupagy (164- unsMa) (dyHKH |—a>| |—l;lsir1 (c: —b>) BeK-
TopJiapra KypHJraH napamenorpamm_»nosnmap).

2- mapt BeKTOp KymaiTMa a Ba b BexkTOpsAp OH/AH aHWKJ/AHAZWraH
TEKHCIMKKA NepreHJHKYJAp SKaHIUrHHH OGunupanH,

Huxosr, 3- wapr BeKTOp Ky NaifTMAHHHT Ay HAJTHIIHHH aHUKJIAANA.
— ==
Opnataa a, b, [ab] BekTOp/ap YWIHIHHH JHZ YHAUK ne6 araw KalyJ
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164- qu3mMa 165- yuama

KHIHHTaH (QUSHKAfaH VHT K§J1 KOMAACHHH 3CJanr). Y xo:ma:z: K—[ZT
bl BexTOp/ap ywMrH uan ywHKAuMp (pHsHKajaH wuan Ky KOMAACHHH
acnianr, 165- un3ama).

Bekrop kynafitMa 6up katop Xxoceanapra sra 6yau6, 6us iy Xoc-
canap OusaH GatagCuil TAHHIIMG YHKAMHS.
N 1°. KynaiityBu# BekTop/iapiaH KaMmuga GHTTACH HOJIb BEKTOP EKH
a || b 6yaca, y xo1ma [a b] =0.

Hc6o . Xagukaran xam, alb 6yaca, (a, b) =0° éu 180° 6yau6,

OupHHYM wWwapTra acocaH |p, = 0 6ynagd, MOAYJAM HOJra TeHr BEKTOp
3ca anbarra HOMb BEKTOPAHP.
~—

— = -
2°. [a b]=— [b a], sipHA BeKTOp KymaiiT™a AHTHKOMMYTATHBJIHD.
Mc6or. Xakukaran, BekTop Kynairtva Ttabpuduuuur | Ba 2- mapr-
—_ > —-—

-—

Japura acocat [a b] Ba [b a] BeKTODJAPHMHT Y3YHJHMKJADH TeHr Ba

MKKa/laCH XaM OHTTa TEKHC/MKKA MepneHjuKy./ip, AyHATHULIapH 3ca
e — - -

' YYHHYHM ILAPTFA acOCaH {a b] BekTOp yuHAAH Kapajiraiia @ 1aH b Bek-
TOD TOMOHTa Kapal SHI KHCKA HyJ OHJaH GYyPHUIMII COAT MMJH XapaKa-

THra TecKapu Gy/ica, b Jan @ BeKTOP TOMOHra KapaG KHcka Hy.1 Gu-
JiaH OYPW/HIU 3Ca COaT MHJIH Xapakath GyAuua G6y.m6 KosianW, neMak,
o o

AyHA/MWI aBBajrura yxwaw OGY/HWH yuyH [b a] BEKTOp f:z—g] ra Huc-
6ataH Kapama-KapiH AyHajaraH Gy/MuM Kepax.

3. lla+bcl=lac] + [bc], avhu Bektop K§mafirma KYUHI  aMa-
Jra HHCOATaH TaKCHMOT KOHYHMra GyHcyHaiu.

Mcbot. By xoccams HCOOT KHJHWI yuyH BeKTop KynafitMau# Tto-
MHIIHMHT 6OlUKAYaPOK YCY/IHHH lfzpaHJI_P’.lK (166- unzma)

Yaapo konumeap Gynmaran m Ba n BEKTOPJIApHH oJailyk. By Bex-
TopAapHHHT Goiwiapunn Gup O Hywrara Keatupu6, O HyKTajaH m Bek-
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——

2

166- yaama 167- uuama

-
Topra nepreHauKy/sip G6ysiran I1 Tekucikuu §TKasuG, n BeKTOpHUHT [1
—> -

'TEKHMCJMKJArH OPTOTOHa/I MPOEKLHSICH 7; HU XCCHI KWIaMmu3, CYHrpa n,
—_

BM O Hykra arpoduia 90° ra mymjait GypaMusKH, m HUHT YYUfaH Ka-
paraHEMhafia GyPHUIHHHT AYRATMIIA COAT MHJMHHHT Xapakati Gu/aH GHp
=

Xua G6Y/CMH, HeTHXKAAa n, BEKTOD XocHa GyJagy, y Xoija

— - e
[m nl =|m]|ny, *)
— —> —_— - — —
uyHKH: 1) lm| ng) = |m|lny| = |m||n,|, 6y 3ca m, n ra Kypuwiran

napaj/ie/OrpaMMHEHHT 103HHH aHHKJIAANH;
—— — — = —_
2) (Iminy) Ln, (Im|ng) L m;
—_ = -, —
3) m, n Ba |m|n, BekTOpAap - yWMrH VHr YUIHKHH XOCWI Kg-
JIaJTH. . ‘
———
Oupu 3°- xoccanu ucborsiamira yraiyk. @, b, ¢ BekTopsiap Gepui-
— : . —
ran 6yscud. ¢ Huur Goumun O neb 6en££u1a6, Ily HYKTajaH ¢ ra nep-
nenaukyasp I1 | TeKHC/HKHN yTRasafinnk, a auar Gowdsd xam O HyKTa-

ra Kearppub a +—l_;= 55 uu (167- uuama) sica6 Ba AOAB nu I Te-
KHC/MKKA OPTOTOHaT mpoekunsnab, AOA;B, HiH XoCua1 KuIal/uk.
AOA,B, mu I1 Aa_»O nykra atpodmuaa 90° ra mynpai Gypaliiikku, Gy

Gypuill AYHAIMIIA C HWHT YYWIAH KapanraHfa Coat MA/M XapaKkatd 6yitu-
ua 6yscun, Hamwkaga A OA,B, xocun GyJamu. Hly yu6ypuakHuHr xap -

6Mp TOMOHHHH l?l ra xymairupu6, AOA,B, ra yxwam AOA,B; wa
xocun Kunamu3. 1Okopuna wcbor xwmmran (*) ra acoca:

—_—

208

www.ziyouz.com kutubxonasi



AsBy =lc|4,B,= 1621, 08, 21 0B, ~ (G B (ov)
Bynpan TaulKapH, 6y uu3MagaH - . ,

0B, =04, + 4,5, (+*)
i &ynaarn Bextopaap ypunra (**) narn udomanapmn kyirca,
B
N :..J/ — —> - i - —
*i o @+ b)cl= lac] + [b ¢]

ra sra 6ymamus, A

Hartuxa. fc (a-+ I;)] =[cal+ [c b]. Byun xjpcarum YYyH HCGoT
. KAIHHTaH 3°- xoccara 2°- Xxoccanu TaTOHK KMJHIL Kuosaup.

o 4%\aeR ViyH [Aa bl = Afab), sbau BEKTOD Kymafitma ,cxanﬁp
~ Kyna#tyBunra mucGaran TPYX/all KOHyHHra Gyiicynapy.

HUcbor. [7;1;] Ba M;b—], BeK-
TOP/IAPHHHT MOy /IIapy TEHT P, [3%]
AYHaMHILIapH 3ca A > 0 6V.1ranga 1‘
a bl [ra 8] | <D

Ha sca [a b] wurr #ysammmra Ka- [E3] - [j
pava-xapuiapp (168- a, 6 unama). Ad
- *dcnarma. 3% xocca  HKKu A»0 a
WLLHIYBYH BEKTOP YUyHIHHA 3mac,
MAKH VCTAITaH COHAArH KYUMITyB-
MWAAD YUYH Xam YpHHAManp, 6yH- -
-MaH TAKADH, BeKTOp KymaiiTva- [4a by
HHHT' Xap GHP BeKTOpH OHp Heua a Aa : =
BEKTOPJIADHHHT YH3HKJH KOMGHHA- . g
lusicunan  uGopar  Gyuica, yJapHu ' a) :
anreOpanarn  KynxanHu Kynxajnra '
KYNafATAPHII KOouAacH 6yiMua oun 168- unama
MyMKiH, Gynza ¢akar BeKTopJIap
TAPTHOMHHAT Cak/IAHHIIAra 3bTHOOp OepHIl Kepak.

" OHmM AeKapr penepunaru 6asuc BEKTODJIApHHHT BEKTOp KynafTMack-
HH TOMaHJIMK.

Bektop xynaiirmannur TabpHpHra acocad,

[a b] BekTOp GHman 6up xu1, A<<Q
-2 <

oy

=0, =0, hh=0

l[?ﬁl: 17I m sin90° = 1-1-1 =1 XaMja ZL ;e: T_Lz SKAHUHH IHTH-

Gopra_oncak, [i ﬁ= k. Ulynra yxwam [k{] =j,[jkl=i xam jpua-
¢ Jm. 2° ra acocan .

jil=—k [kl =—i, [ik] =—]j.

<>
- ‘Buan nekapr penepuaa KoopAnHaranapu Gunau Gepuara a (x,, y,, z,),
“14—2818 - 209
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b (xq, Y3, 2;) BEKTOpJAP BEKTOP KYNaATMACHHHHT KOOPAHHATA/IAPUHH TO-
NIalJIHK: » ' ‘

- re -
=x i+ 4itahk

- - -

b=x2i +y2i+22k-
BekTop KymaATMaHHHT Xoccasapuun] Xxamja 6asHC BEKTOPJIAPHHHT BeKTOp
KynafiTvasiapuuy 9BTHOOpra OJCaK,

Vo

[abl=Ixi+y i+ 2k Xoi + Yaj+ 22kl =
= (42, —Ya2) ¢ — (X, 23— %3 2y) j4 e yz—'xzyl)kzx

L d

— %)21'7_ Xy 21\_-’ X1 b
Ys 2, Xg 23 g Y21
JeMak, ) ’ : -
rAPed ALV ‘xl b \) 2
la b](;y/éz Xy 22"‘ Xy Y2l @

-

-

@ Ba b BekTOPJAp BEKTOP KYTARTMACHHHHI MOJY/IH TOMOHJZpH LIy BeK-

Top/iapAad nGOpar NapajulesiorpaMm 103ura TEHT Gyranyurd y4yH yHHHT
- - :

sApMucH 1y a Ba b BekropJapra KypH/ra yu6ypYaKHMHT [O3Ura TEHT
Gynany, AeMaK, ydOypuak 103d

1 ——
Sp =7 llabll. (28)
By ¢opMmysanu KoopAuHaTaiapia 83MACaH, MHCOMMAp Xypa KOMAMIHK.

1-mucon A(l, —1, 2,.B(@, 1 1), C(1, 0, 3) uyxranap Gepui-
ran. ABC yu6ypUaKHHHT -I03HHH XHCOG/AHT.

Euum. AB Ba AC HHHT KoOpAMHATaJapHHH xucobaimk, (27) ra
acocan

AB(1;2,—3),
AC, 1, 1), [ZEZE](\% _fl —\"(15 _?H}) ?D
(4B 4c1 5, —1.1), |
1ABACl = V5t 4 (—1p 412 = 22

(28)= S pamc = -%- V27 xB. Gupamk.

9- MHCOJ. YuOypHaKHHHI YuJapH AGG, —6, 2), B(, 3, —1),
Cc(1, —1, 2) HyKranapja. VYuusr A yuMgaH UMKKaH OGasiaHUTTHHHHT
Y3YHJIMTHHH TONHHT. :

Euuw. ABBaJrd MHCOJIATHAEK Xuco0J1acaK,

210

www.ziyouz.com kutubxonasi

p—
[

s




Spasc = —é— - 25 Kre GHMPJHK.

Supi BC TOMOHHHMHT YSYHJMCHBH XHCOGJAM/IHK: ‘

p(BO) = VT = TF F (—T—3F F @ T T)*= ¥ B=5.
Arap A ytmaﬂ 9HKKaH GalaHI/IMKHM A Jecak,

SAABC = —h‘BC = _h 5.

Y xonza -1— h-5=— .25 6yngan h =5 ysynmk Gupsuru,
| 3- MHCO. m, n 6up.nm< BexTopJIap 6me6 yJap opacujars Gypyak
- 30° ra TEHT. a=m— 2n b = om + 3n BEKTOPJIapra KypHJTaH Napaj-
JeJIOrPAMMHHHT 103HHH XHCOGJIHT .

Eunm. [a b]= [n_z—2‘n 2_m+ 371] = [;n> 2_n>z] + [—2 ; 2;;] +
4m 3n]+[— 2130l = O—4[nm] +3(mn] + 0—=4[mn] 4
+3(mn] = 7[m nl;

EQEN ) - - —-> - : 1 7
- ab]l=]Tmnl=7|m|l nlsin 30° =7 .1-1. = - ks. 6upamx.

o

. 4 mucon Hxruépuii a Ba b BekToOpnap yqyn ym6y aliBUAT HC-
’6o'r.naucnﬂ

b1+ b= g%,

.

Hc6or (—;13) = @ JecaK,
ab=|allblcosq, [[abl] = a] |b!sing,
Oy MKKH TEHIVIMKHM KBA/paTra KyTapu6, Xaaaa6 K yuicak,
(@5 +@b) =la® b2 (cost g+ sin )= 3 b2 = 2. 4

~ b-MHucoJa, a+b+c=6 63 ica, [ZZ’]:[ZZ’]:EZ] uc6oT1aH-
CHH,

- Hcbor. a—l—b—}-_' Q‘ HH aBBaJI 'I-; ra, cyHrpacraBeKTopKynan-
. mpai’mnx @+ b+c)b] =0 én [ab]-{—[cb]—-O [(a+b+c)c]

€KH [a c] + [b c] =0, Oyaapaan [a b] = — [c b] [b c], [b c]

S

=—[a c]= [c a], JeMax ,

-5

D

abl=[bcd=[ca. 4
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72 :"//h ,‘ZZ/‘;’:;{/}{&"V Y // */a"z,r/ 7 ’f/f,;// //ﬂ/ﬂlf

f'/)‘.v/f/,y ¥
/;’,J//,,f/

o Ba/nxmepuﬁ b Bex'rop}m Y ‘,
[ ' (1694‘5qn3Ma)r. 'By nKke ‘Bex-
o TOPHHHT émnnapunn 6m*ra 8%

ny;{rara%xenmgad, b uﬁnroxu S
' 'pu' B pan '@ ’ta mapaimen TyE-
(7 PH. GM3K YTKAMG,  YHAA 'HX

. mépmﬁg,g Bl HYKTaHH - om:ax,

: et b = OB1 Bexrop xpcwx 6yna-

zm, y xomxa a b] Ba [a b,} Bemopnapﬂuar }.Hannmnapu 6ﬂp XU 6y-
Jm6 Moy/inapu Tenr (uysru OACB Ba-»OAC,B; " napaniesorpamMmaap-

" HUHT. . 2COCTIADH. B4 6aJ1aHMﬂKJra.pu TEHT 6yJIraHH yqu yﬂapuuur losﬂar '
pu xaM mﬂr) , ,

. 169.- qu3Ma. .

D.emax, [ab] —-{a bd 6y.m46 B1 Hymanapnzﬂr UYEKCH3 Kynmrmaﬂ ‘
b1 "BEKTOp “XOXJIATaHva KYNEHP.. BX 5ca_OepuiraH Tenr.namaauﬂr YEeKCH3
- Ky ‘euumapu Gop.zmrmm 6ﬂmmpazm ‘ByHnas Tamkapy, BeKTOleap ye- ',
-THIa 6mem AMAJEHHT. ypm-[mr SMacIurura sHa 6up Gop: muom  XpcHT Y

K,Hmmx [a x] p Kypnﬂmxmam TeHIJlaMa (asoja TprHy‘!HSﬂhHK ax==, .
S p 'reﬂmama ca. TeKPICJIHKHH anmgnamm, 6y epra ap B2 g, pmamyM.
x HomamxyM By.napunﬂr ncﬁdmra 6143 TyXTaJIMaHMHS
\WQ- § yq Bexmpm;ur apa.nam Kynaumacu.
Te'rpasnpﬂunr )ga)xmu. Y4 Bexmpnnur xounnanap.unx map'ru ;o

qua a,,b c BeKTOp 6epxmraﬂ 6yncm; - '
. TanpWo. DUpHHUH HKKH BEKTOPHUHT ~BEKTOP xyuanmacmaa u60-f .
: {m' BEKTODHH. YUHHYH BEKTOPTa CKajsp KynalTHpHIIIaH  XOCH mmraﬁ
cog ury yH Bemoprmnr aparay. xynaumﬂacu u,e6 arana,uu m:}m

- {a bIc, 6y Kynamvua fa b c) xypnnmn,na 6enmnaaa,zm L O
-7 Aspano apanaig iS)"(Hammaﬂunr reommux Ma’bHOCPL 6u.nan Tanuma{f-v*“ '

b, cwénp @W zqyﬁanran ﬁymw’ mmwraﬂap 6ymacn
xaum YHr ywxmf "XOCHT' mcm LA




170- npama ,

i, raspira scocan [a b Jo— L4 b1j6] cos 9, ¢=({a, 51, ) 6ymb, iicosp
L30%19i0 op ¢ mumr [a b] BekTop ﬁ?ﬂaﬂnmﬁna'r_u'iyppa UMSHKAATH  TIPOEK- ~"
IGCAT TeRr 65, Mapa e enme ARy . CATASATATAWD:, | ¢| cos p=h"

ﬁ 0~ & au3Ma). ‘y')gonnaf SRS . |
Sl able=Seh=V,

ﬁfﬁi'ff"i % napamenénune,qxuar XAKMUHH ,aﬂnﬁajx‘mm o o |
a,b, ¢ nap uan ywMKAaH H6opaT 6yica, [@b] Bekrop 6maam copa-

an 6ypuaK ¢ 5 = cosg < 0(170- Gmana). ¥ xonma [ bl o=

o V_,geya;g, g e , o
s Clledle=v. ey
Bus KYAMJArsHE, HCOOT KWIIMK: Y4 BEKTOPHHHI apajaml KymaiTMacMia -
77/ MWBOpAT COHHUHT aGCOMOT KMAMATH KMPPAJapH: Iy BeKTOD/ApiAH M30par
/7, AApAJIICTICNIHNEA XaXKMHra Teur, - T

© OHAW apanam KyNafTMAHUHI XOCCATApH CWiaH TaHAARAK.

- - e

r@bg=0ca). . T
Xmugaraa XaM, 6y yu 'Beg;j:opna KYpHJIras /nag;mennnen' XAMM-

a6cOmOT KiMaTIp Tepr, VRIAS TAUKADH, g, b, ¢ YK Ou-

e A N VR

_Oup xun,  WHywunr  cmurapu

y

Ty

%’7'///

i



P (@ + bed)=@cd+bed), aymu @ +5)ed) = o+

+ocld=(lacl+1b d)d=[acld+ bl d=(ac d+ (e ).

4°, V/ AER yuyn (AZZ?, = l(ZE'Z), YYHKH (AZZZ’) = {);l-;] c=
= Aablc=Mab o).

5°. a, b, ¢ Komnanap 6y.ca, YJapHUHT apajaml KYnadt™MacH HoJra
TEHT, YyHKM yJlapra KypHJIfaH NapaJJieJlenunes TEeKHCJHKIA MKOMIAHE
KosazH, OyHjaii mapajle/leNHne BHAr GaJaHi HIH HoJra TEeHIVIHTHARH

- —
XaXMH XaM HOJIra TeHr; akcHmua (abc) = 0= q, b, ¢ BEKTOpJIap KoMIl-
— > - - — — - -

nawnap. Xakukaran xaMm (ab ¢) = O=-[a, b]c = 0 &u [a ;]..L c. Jlekun
' BEKTOD KyMAATMAHMHT TabpHMra acocaH [a b] La, [ab]lLlob, 6yHuan

— -,

[ab] Bexropuunr a, b, ¢ waur xap Guphra NepneHHKYISAPJIUIH Kb

) - -
YHKalM, NeMaK, a, b, ¢ KOMIiaHap. A :
- OHAH KOopAuHATanapH GuJaH GepuiiraH yYTa BEKTOPHHHT apajam
- - - - -

KyMalTMACHHH TOMAWMK: a =Xy i 4y, j+ 2k, b = x, ?-i- Yof + 2-.-/;:
C=X3 i+ Y]+ z5k.

8- § maru (27) ra acocan
[ab]( % z‘,, -~

[ab] Ounan c BeKTODHHHI CKalsAp KynafitmMacH Moc KOOpHHATaIapy

KYnaATMaNapHHWHT AMFMHAMCHTA TeHT:

21 21\ \xx Yy
X2 2y X2 Y

Ys 25

- = 2, 1%y 2 X
[ab]C_:_lyl l\xs_\ 1 “1 \y3+ lyllz3’
Ya 2 Xy 2y X3 Ys
JeMaK, .
- X1 Y1 25 ’
@bo)=|x, y, z, |- (30)
X3 Ys 23 )

By ¢opmynasusr TatOuku CHATHIA  YUJADHHHT ~KOODJAHMHATAJADH
6y¥iMua’ TeTpasap XKMHHH XHcOGJanI dopMyacHs  KenTHpHO uHKapaii-
JHK. .

A (xy, y1, 21), B(%, 45 25), C(xy, Y3 23), D (x,, y4, 2,)

HYKTa/Jlap TETPaSAPHHHT Yy4JAapH GYJCHH.
AB (xﬂ — X1 Y2 —Yi 2 —:21),
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AC (x3—x1, Y35 — Y 23— 2)),

—

AD (xy— Xy, Ys— Y1 24—21)s
Te'rpaaApHmlr XAXKMH TETPASAPHHHT 6Hp y‘{u}laﬂ YHKKAH y4Ta KHD-
pacura KypHJraH ﬂapaﬂ.ﬂe.’leﬂﬂﬂe}l XAKMHHHHAT —é— KHCMHTa TeHT 6yJ1-

rasH yqu xamaa (30) cdopmynara acocan

Xo—X; Yo—Y1 23—

Xs—X1 Ys—Y1 Z3—%
, Xg—Xy YY1 24— 2|
(31) dopMysianu Gab3aH yHAaH Kypa KyJaipoK KyfHjaraua Xosfa &suu
MabKyJAHp:

|2

TOT,

=~ (4B AC AD)| = — mod @31)

X1 Y1 &
= _(li_ mod |X2 Y2 2

X3 Y3 23
. , Xy Yg 24
~(31) éxu (32) dopmysa nanaHran GopMyamup.
SHAM KaTop MHCOJJIAP KYpai/HK.

- = -

1. a, b, c——nx-mepnn BexTopnap Ba a, B, v — uxTuépHil XaKHKHA COH-

Jap Gyaca, o a— ﬁb vb —ac, ﬂc—— va BEKTOPJIADHHHI KOMIIJIAHAD SKaH-
. JIATY HCOOTJIAHCHH.

HUc6or. Iy yura Bexropuuur (exa —pb yb—ac fc— 1y a) apanaw
KymafiTMacHHH  XHcoOJaiiiik. DBynuer yuyn I1okopuja Ke/THpHIIraH
'1° — 5° xoccanapuu Hasapia TYTCaK,

V.

TeT,

(32)

e L

(@a—Pb yb—ac Po—ya) =(a a(yb—ac) (B —va)— (Bb{vb—a o)(Bc—

—ya)) = (@@} bpc —y &)— (@a acpo—1ya)—(Bbybpc —ya)+
+ (ﬁz a:ﬁ;—va) = ayﬁ(zgz)—aw(;;;) —aaﬂ(zzzi +
taay(@ca)—pyp b c)+ v (bba) +Bap (b co)—

—Pay(bc a)=opy(ab o)—apy @b c) = Os

Apanaw kymafirMach Hosra Tenr GyJrasn y4yH 5° ra acocad pyJap
KOMIJIaHapHD.

2. AB (2,0, 0), AC (3, 4, 0), AD (3, 4, 2) BexrOp/iapra KypH/raH Ter-
paspp Gepuirad. Ky#uparunap TONMMJICHH: a) TETPasADHHHT  XaXMH,
6) ABC éxuunr tosy, 8) D yugan tynmpairan 6ananimwk, r) AB sa BC
KUppasiap opacujard ¢, Gypyak KochuycH, 1) ABC sa ADC éxJap opa-
: CHEATH @y GypyaK KOCHHYCH.
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Ce,-3,-5) /) gVl éx - By -fEtaro
Gy LIl e i i

Eunm. a) (31) dopmysnara acocan T
1200

V're'r.= —G_mod 340 =—é 16 =_:‘°
342

6) 8-§ marw (28) ra acocau
o= HABAC= L /00, 2 07 [2 0p
Saasc= 5 |UBACH= - ‘/l4 o,+l3 of tiz 4 =%
B) TerpasipHUHI XaKMM acCOCHHMHI 03K GHJaH acocra TYHIAPHATaH

GaJlaHAJMIY K§NAHTMACHHHHT YYjaH Gupura TeHr: Vm.—3 S, h
8
a), 6) Japuu Xucobra oJICaK, _g_ - —;— -4-hsh=2.

r) AB, BC xuppanap opacuparu 6ypuak Koéunycu A_B_: EC? BeKTop-
Jap opackpiard GypYak KOCHHYCHTA TEHT GyJiranu yu4yH

—
AB . BC

=2:1+0.440-0 _ 1
AB] |BO| Viym Y \
X) ABC Ba ADC &xnap opacuparu ¢, 6ypuak my'éxgnapra AepreH-

MUKy JISAp BEKTOpJIap opacHjark Oypuakka tesr. ABC &kka neprienpu-
KyJip BEKTOp

CoS (Pl ==

r=1Bac(fy 3| —f O |3 3= .09

——

ADC ékka nmepnewmwKyJsp BeKTOp pe = [AC AD}8,—6, 0), nemax,
pipa 0-840-(—6)48-0

€os @, =512 —_—— = 0= 6y éxmap ysapo nepnen-
: ipdl 1pal V'8 - /100 '
JHKYJSp.
/
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11 BOB. TEKHCIMK BA ®A30JATH TYFPH YH3HK

Bus I 6o6na cupr tenrnamacu TYWYHYaCHHE KHDPHTHO, YHra JoHp
i MHCO/LIap KYpauK. Pasomaru sur copna CHDT/IapIaH O¥PH TEeKHCJHKAHMP.
§?‘ - Hykra Ba Tyrpu wusuy Gunan Gup Karopia TEKHC/HK TeOMETPHSAHHHT
W “TabPHVIAHMARIMraH acochil Tywynuanapu xucoGuamams. Bus TEKHCJIHK-

“HHHT (pa30/iary BasUSTHHH TYJIHK AHHKJOBUM Gab3n MHKJIopJap €piaMuja,
-« YHHHT TYPJIH KYPUHHMLVIM TeHrJamajapH GHJIAH M KYpHO, TEKHCJHKKA
OHA KaTOp MacajasiapHu Kapab uukamus. Pasogaru TYEPH uM3MK 3ca
‘MKKH TEKHC/IMKHUHI KEeCHIUTaH YH3HFH 1e0 Kapasiajy.

‘ W 10-§. Texucaukunnr appun penepnark TypaH- TeHrJiamaJiapu

- -

1. Hokonmneap ukky p,, p, Bektop Ba 6urra M, uyrRta II  Tekmc-
JIMKHUHI BA3UATHHH TYJIa aHHKJANHIH.

V- MEIL nyxrand omafimk. Y

. L i o
xonga MM BexTop p;, p, BekTOp-
Jap Ouslan KoMmJauap GynamH, ne-
MaK, Oy BEKTOpJap YHM3HKJH GOF-
JUK 6§46, GyHHAaH yJapHHHT
- KOOPAWHATAJIADH/IAH TY3HJ/ITaH Y4HH-
Y¥ TAPTHOJIH JETePMHHAHT HoJra
TEHr Oy/mii Keau6 uukagm (171-
- NM3Ma), WYHH® KOOpAHMHATANapja 171- unama
© . é32lkK.

o

Mo (X0 Yoo 20)s P1lay, by, cy), py(a,, by, C5) A1)
6ysicii. M HHHT KOOpAMHATANApHHM X, ¥, 2 fe6 Gelrmmacak, M oM(x—.
—Xo» Y — Yo, Z2—2,) OY/6, Kyiuparu Tenrnama xocwsa1 Gy.tamu:

X—Xo Y~y 2—2, |
4 b, ¢ (=0 @

Akcupua, (2) mapr 6axapuica, M HyKTa an6arta Il TeKHCJHKKA Tersu-
s 6ynamu. emak, (2) 1I nunr Ttenrsamacu. By TEHIVIaMa GepuJiran
HyKTajiaH yTHO, Gepuiran (HOKOJLIMHeAp) MKKH BeKTopra napasien GyJ-
TaH TEKHC/IHKHHHT meneaamacu 1e6 HOPUTHJIANM.

Byunnau rtawxapu, MM, ;7:, ;); BEKTOp/ap OMD TeKHCHHKAA é&rraHu
Y4YyH yJIap UHSHKJH GOFJUKAHMD, SBHH
MM = up, +vp,, u, vER, 3)
Oy epAa u, v coHnap napametpnapaup. (3) maH
’ 217
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X—Xo=ud; +va, xX=0a;u+ a0+ X,
Y == yo= b, + by, = Yy = by +bv+ Yo @)
2— 2y = Uc; + UC,. 2= CU + CaU + Zpe
(4) meKucAuKHUHE NAPAMEMPUK MeEHZAaMAAapU ne6 aranaau (u Ba v
ra WCTANraH KuiimaT/iap Gepu®, TEKMCJIMKHMHI LIy fapameTp/apra Moc

HYKT4JIADHHH TOMMIU MYMKHH).
Supy (2) TenryiamaHp KyHujarnua €3aisuK:

A(x-—xo)+B(y~yo)+C(z—-zo)=0, (5)
OyHjaH , ! ; - .
_ | ¢ _ley a _la
A B A S
(5)= Ax + By -+ Cz — (A%, + By + C29) = 0, Gynna —(Ax + Byo +
Jlecax, ,
Ax+ By+Cz+D=0 _ (7)

Tenrnama xocua 6ysagm. (2) <= (7) Gyarand yuyH (7) XaM TeKHCJIHK-
HEHT TenrJamacHmup. (6) a2 A, B, C japHuBr Kamuia GHTTacH HOJaH
dapksm (A% + B+ C*=£0), aKe Xonaa A=B =_>_C = 0 6Y.ca, (6) pan

a, = Aay, by = Aby, €, = ACy=> Py || pay 6y 3ca py, p, JApHHHr Gepu-
aummra suf. lyspai xuiu6, Tekucauk abdue  penepaa (7) uuspkIH
TeHryiaMa 6uaH npojananagd. Dy Xy/NOCAHMHT TECKaDHCH XaM yPHHIH-
nup, sbHH (7) KYpUHHMIIJArd Xap KaHjall YH3WKJH TeHrsiava ¢asojard
6upop adxpun penepra HHcGaTaH TEKHC/IMKHH aHUKJaAaH,

Xakukarai, Ax + By +Cz+ D = 0(A% + B®+ C?5£0) Tenryiama
6upop addun pemepra Gupop HyKTaJap TYNJIaMHEH aHHKJACHH. ¥4 ¥3-
rapyByHnH GorjlaraH Oy TEHIVIAMAHMHI €UHMH UeKCH3 KYTHAUD, VJIapHHHT
6upu (Xo, Yoo 2o) 6Yica, y Xoama Axy+ By, +Czy + D =0, Oynpan
Ba (7) nan = A (x — x0) + By — 4o) + C(z—2,) = 0 — TeKHC/IHK TEHr-
JlaMacHAHp. »

(7) TeHrNaMa MeKUCAUKHUHE Yymymutl Men2AamMacu 1eG araiap.

2. Bup TyFpu uH3MKNa €TMara yuta HYKTa TEKHCJWKHMHT BA3HATH-
HH Tyna anukJjaiigm. Iy mabaymornapra Kypa yHHHT TEHTJIAMACHHH Ty-
3afiuk. Bepuaran nykranzap M_{(xn ylv__fl)v_;)Mﬁ (%2 Yo zy), M3 (x5 Y3

z;) Gyncun. Buz My, = M,, pl=M—1M2, P, = M;M; pecak, xamza

—
MM, (X3 — %3, Y2 — Yo 2,—2), MMy (x3— %1, Y3—th, 23— 2y)
HH 3bTHOOpra oJIcaK, (2) TeHrJama KyAuWZard KypHHHIIHK OMaj:
Jx—% Y¥Y—Y4 22—z
Xo—Xy  Yg—Y1 Z—2z |=0. ®
Xg— X1 Ys— W ZHB—2A e
Yu HyKTafaH YTTaH TEKHMCJMKHHHI TEHIJIaMacH UIyJIHD.

Arap TEKHC/MK KOOpAWHaraiap Goumjan yr™aca, y Ox, Oy, 0z ¥x-
napuu yuta M, (a, 0, 0), M, (0, b, 0), M;(0, 0, ¢) mykrapa Kecamd,
Gy epaa a, b, ¢ TEKHCIHKH Iy YKJAapAaH axparraH KecMalapHHp.
Bynra (8) KYpHHMIVIH TeHT/KIMauH TarOHK KHJIAMH3:
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x—a y z :
—a b 0 (=0,
—a 0 ¢
Gynnan :
Z4L 4=y, v ©)
a. b ¢

6y TeHI/aMa meKucAuKkKune kcopounama yxaapudan aofcpamean Kecma-
.Aapu 6yduta meneramacy ne6 aranajy.
_ Bus 6y naparpadna TekMcAHMKHMHT 6 XM KypHHHLIAATH @), (3), 4,
(7), (8), (9) Tenrnamanapuui KypayK. ‘ N
' I-Mucon. Tekucaux A (2, 0, 3) wuykragan ytu6, p,(1, 0, 1),
—
P2(2, 1, 3) BekTOpaapra mapanien GyJCHH. Iy TeKUCTHKHHHT mapa-
METPHK Ba YMyMHH TeHIVIAMAJlaDHHU TY3HHT.
Euww. Bepunrannapsn (4) KypusMWAAry napaMerpuk TeHIJaMa GH-
JaH COMHINTHPCAK, Xq =2, Y,==0, 2,=3, a,=1, b,=0, ¢, =1,
a; =2, by=1, ¢, = 3; Gysapuu (4) ra Kijnamus: -
o X=u-+20+2 y=v, z=u+ 3+ 3.

OHIM TEKHCJMKHHHT (2) KYPHHHIIJATH TEHIVIAMACHHH E3ail/IHK:
x—2 y—0 2—3

1 0 1
.2 1 3

= 0.

. Bynnpan
(2—3) + 2y — (x — 2)—3y=0
€k X+ y—z+4+1=0.

2- mucoan. ABCD rer-
pasap Gepuiran. A yuuu Koop-
RuHaTANAD GolM Xxampa e, =
=AB, e, = AC, e, = AD pe6
om6, BDC Ba EDC rtexucauk-
Jap TEHTJIAMAJIapHHH  TYSHHT
(6ysna E nykta AB kuppanuur A
ypracu) (172- yuama).

Eunm. Bepuwmmmra kypa -

B=(0,¢, ¢ &) =(A, AB, AC,
AD) 63746, TeTpasapHUHT yusa-

pu Ba E Hykra Gy penepra
" mic0aTan KyHHAarH Koopiuua- 172- uuama

7!Jlapra Ira:

_ A@, 0, 0), B(1, 0, 0), C(0, 1, 0), D(0, 0, 1),
=
E@AA)

y Xoaga BCD rekuc/ukHuHr TeHr/amacH (8) ra acoca

I

<o
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x—1 y =z
—1.1 O’=0=>(x—l)+z+y=0=>
—10 1}
=x4+y+2—1=0, .
‘I[Iymmr cuirapn EDC HHWT TeHI/IaMAacHHM TY3aMu3:
2Z+y+z2—1=0.

3-mucoxa. Tekueanx (2) éku ) TeHr1aMa Gunan, ; BekTop (o,

: / € ; R
B, ¥) Koopmunaranapu Gunan Gepunran Gy.ca, p BEKTODHHHT  TEKHC-
JIMKKA napaiie/lIiK WApPTHHH TOMHHT,

o B vy
a bl ¢y
a, b, c,

Egnw: ;u II=(p pp,)=0= =0.

" By nerepmunanTtau Gupumun #ya JIeMEHTIapH GyiiMua éficak Ba (6) mu
9bTHOOpra oJjcak,

. | Ao +Bp+Cy=o. ©(10)
By uananran wapraup. ‘

11- §. TexHCAMKHHHT YMyMHii TeHrIamacuuy TEKIIH PHIl

Bus aeasru naparpagpa Ax 4 By+Cz+ D=0 ‘reursiamann Te-
KHCJHKHUHI YMYMH#i TeHr/aMacu Jie6 araguk xampga A, B, C, D napa-

METp/IapHUHT TafiuH KuiMaTiapuaa 6y TeHrJama Tafiuu TEKUCIUKHH ubo-
JaNAliMHE KYPAHK.

OHu Gab3u XyCycHH XOJUIapHH KYpHO uuKaiImk,
1) D = 0=Ax + By + Cz = 0 — rexucuk KOOptHHarasiap Gomyjan
yromu (173-a uuama).

2) C=0>A4x+By+D= 0— 6y rekicx (10) ra acocaﬂ_ez (4

173- un3ma
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- 0, 1) Bexropra napannenyﬁimaau, Aemax, 0z yKka xam napanien (173-

6 uu3mMa).

- - -~ Ilyara yxwaw (7) ga B=0 (éxu 4 = 0) 6ysica, tekucauk Oy jk-
-7 xn (8em Ox yxKa) napaanenuup. Byspan KyHHJATH yMyMui XyJoca Ke-
Uit MBS NMMATM: TEKHC/HKHHHT YMyMH TeHr/IaMacHJa Ka¥CH y3rapyBuu Kat-
: . pelmaca, Gy Tenrsama GHJaH AHHKJIAHAJMTAH TEKMCJMK Ly Y3rapyBu

Guian GUp HMCMJIH  KOOpHAHMHATAJIAD YKHra napaJenaup.
3 C=D=0>Ax+By=0, OcM Ba 1 || Oz= reruciu 0z
ykaan yramu (173- ¢ uusma). ,
l-mucon. Bupop adxpuu penepra.nuc6aran KYHHAATH TEKUC/IMKIap-
HHHT BaSHATHHA AHHKJAuT:

ax—z+1=0; 6) x+2y 4+ 32=0;
B) x—2=0; 1) 2y —2z=0.
Euum. a) x—241=0, 6y epla B =0, savuu 2- Xom: TEKHCTHK

~

Oy yxKa napamnen (174-a uusma).

. -

A

6) x4+-2y+ 32=0, 6y epra D =0= rekucux KOOpJAHHATA/IAD
Gouwmgan yramu (174- 6 unama). '

174- uusma

B) Xx—2==0, 6y epia B=C =0 TEKHCMHK Y0z TeKHC/WIKKA mna-
pasnen 6ysm6, - aGeuuccasnap YKHHH  Myc6at AyHaIMmHaan 2 OHpJIHK
KecMa Kecw6 yramu (174- ¢ uusma).

r) 2y—z=0, 6y xomma A=D =0 6yu6, tekucank Ox YK zan
yramu (174- 0 uusma).

OcnarMa. Arap TekHeaMK TeHraamdck 6epu/u6, yHHuT - Gupop pe-
IIEpAArH TACBHPHHH yu3Hw Tasab KHauHCa, YMYMH#  Xo/iga KyHHparuua
M Kypunamu: Tenraamana Y4 HOMabiyM GYJIraHH Y4y y/iapjiaH MKKH-
T8ra  MXTHEpHI KHAMAT/ap Gephill GUJIAH YHHHT dexeus Kyn eyum-
gﬁm Tonum Mymkud. Illy eunmmappau MXTHEPHA yuTacHHM O/HG, Ko-

. OPIMHATANADH MY COHJIAPXAH uGopar (6y yu HyKra OHp TYFPH uM3HK A

.

€TMaiiiuran Kumme6 OJIHHAH) yYTa HYKTA sICARMH3,
Texucnx raceupunn HHSHUIA KYNHHYA YHWHT KOODAMHATA YK1apu
OMnaH KecHuira HYKTa/1apHHE TONHW KyJaiAup, GyHHHT yuyH yarapys-
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Ax + By 4 C, +D =38 6jncuy. §— 0 6yaray X0J%2 TeHrsama Gy-
Pop II Tekncrmkuy auuknainy. Tabuuiikn, I Ta Termnm 6yamaray Xap
Kaunai Hykra YuyH 8540, Mavaymgy, 11 TEKHCHK hasonn uxky KHCM-~
ra axparapgy, OyJiapHunr GHpurn @, HKKHHUHCHHE (D, peg Gearunaj-
JIHK.

Teopema. M, (x,, Y1, 2)€D,, M, (x,, y,, 2,) €D, 65acq, Ax, +
+ By, + Cz, +D = 6M.v Ax, + By, + Cz - D= GM, COHAQpHUN 2
Uopasrapu xap xu, 6y1rady.

Hcé6or. Xakukaray, 6y BakTna MM, xecma T1 TeKHCIHK  Gujiay
Gupop M, (00 Y5 2y) HyKTana KeCHUIG, 6y nykra MM,  xecmany 6u-
Pop A mucGarga (3 > 0, uynky Mo (M, M,)) 6yaamn, spHy

— X1+ Ax, YAy, — Aty
MR k- SIE T Ty

Jlekun MyEll> Axy + By, 1 Czy+D =, By Tenrmixa X0 Yoo 2,
HH KVsMua3:

Y1 +4-4x, Y1+Ay, 2144z —
A( 144 )+B( Y )+C(W)+D“O'

GyHpan
A(x, +Ax2)+B(!/1 +Ay2)+C(zl +4z) +D(1 +4)=0
€KH
Axy + By, + C2, +D+A(Ax, + By, 4 Cz,+ D) =0,
IOxopupary Benrunamymusra acocan:

6y,
S +Ab,, —0spo_ On

Byunay KYHHIArH XxyJocara Keslamus: @, pugr GHpop HykrTacy Y4yH
6>0 (Eku 6 < 0) 6yuca, YHHHT Kojrag Gapya HyKTanapy YUYH xam
>0 (8xu 6 < 0); @, yuyy XaM WynapHu agimuy MYMKHH,

Lemak, TEKHCIMK (basoH ukky SIpHM (hasora AXpatHb, ury rekie-
JMK TeHIJaMacHaary 3”13rapyslm.nap ¥puura APAM (pasonapay GHpyra Te-
THIK Gapya HyKTaNapHuur KOOpHHATaNApHEY K¥Arannmusna Xocun 6y-

p

HCOM. 3x—y 4 4, +1 =0 renrmama GH1an AHHKJIAHaHray Te-

KHCTHK yysapy M1, 2 1), My(—1, 2, —95), My(1, V 2, 5) HYK-
Ta1apaa 6y.ray Y46ypuakuunr TOMOH/IapHaaH Kajicn Gupyny Kecany?
Eunm,
SM,=3'1‘2+4’1 +1=6>0,
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: 8y =3 (—N)—2+4(=5)+1=—24<0.
SR by, = 31—} 2 +4:5+1=20—}2 >0.

Byugan kypunamukd, Ms€ Dy, M,ED,, M€ D, 6ymb, Oepaarad Te-
kucHE M;M,M; yuOypyaKHHHT MM,, MM, TomonapH GuiaH Kecu-
WM.

Bus 10-§ Aa TEeKRYUKHAHE adun perepiard TeHIVIaMaJapHHH KYy-
e ; adpduH penepHHHT XyCYCHA X0JIH 6yaranu
; ipiJirad TeHIJaManap JeKapr penepuaa XaMm
AW, NeRMH JIeKapT penepHia TEKHCI/IHKKA NOHD METpHK
facajlalapHy edHill MYMKHH.
4-Cz+ D = 0 Tenrnama adu penepia TEKHC/IHKHHHT
AMaCVJHp, Iy TEHr/laMaHu JeKapT penepHia Kapacak, A,
ADHUHI MYXHM [EOMETPHK XOCCACH aéu GyJyiany.
Gepu/iraH TeHrJaMara SKBHBAJICHT 6yaran ymby TeHr/a-

(x=-xo) + By — Yo +Clz—2) = 0.

) Ba M—olﬁ (X —Xp Y—Yo Z2—72) Ne6 © oJIMHCA,

R

-
Nuar uan ToMoun n Ba MM BeKTODJApHHMHT CKaysp
anu. Jlemax, ,

0= n LMMEN = jp LIL

donsap Gepu/iras TEKHCIMKKA MepleHAHKyJsp BeK-
. Llly BeKTOp TEKHC/HMKHHHIT HOpMAA sexmopu - ie0 ata-

%) +Bly—y) +Clz—2z)=0 - (1)

—
HyKTajad yTul, Gepuarad n (4, B,
MKHUHC TeHraamace - Ae6 -araura

—x)+B—yo +Cle—2)=

=0, rpon=p 7;:= p (p— const)

MIAKATa KeJTHpCcaK, BeKTopJap anrebpacuia «GyJuuD aMaJHHHHT MaBXKYA
SMACTHCHra Mmond Xocka kunamus. (k. [11, 329- Ger). Xakuxara
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. \
—— ) - *
rn=p . *)
—_ . —_
TeHNIaMaZa  n BEKTOp Ba p CKalAp MabaIyM, r BeKTop 3ca HOMABJIYM
. -
XHcoG/Ianca, 6y TEHIJIAMAHHHT 7 ra HUCOATAH EUHMH YeKCH3 Kynm —
. KyT6Aan Kyiuiran paguyc- BeKTop OXHDJIaDH TYMJAMH TEKHCIHKHH «TYI-
g B e

AnDaJH», €4HM SITOHA 3MAC, NeMaK, QX = p KyPHHWULIA TeHrJama
edumra sra amac (K. [1], 388-Ger).

2. Ounu GepuaraH HyKTaZiaH GepHJIraH TeKWCTHKKAYA 6ysirad  Maco-
- (aHM TOMMII MacalacHHH Kapaji/IHK.

Tavpud. Bepurean M, nyxmadas Gepurcan TI mekucaurkaua
6ynear Macopa 1e6, uly HYKTajaH TEKUCIHKKA TYWHPHIraH TnepreH u-
KYJISAD TYFPH UH3HKHMHT TEKMCJHK GHJIAH KeCHITam HYKTacH opacHaard
Macodara afTeaanu. ,

Il TekuciuK ymymiiit TeHryama GuJau Gepuiran 6ymi6, M, (x;, y,,
2)) €I 6yscun. M, pan Il ra NEPNEH/MKYMAP TYWHPHG, YHUHT acoCH-
ot Mo (%o, Yo, 2,) mecak, M, €11 6y .arann YYyH :

Axy + Byy + Czy +D = 0. 19

Y xonna s (4, B, C) Bekrop I munr Hopman BEKTOPHIHP.
n ol MM,, nemaxk, MM, = (MM, | l;[ cos (MQMI,—Z) =
= p(Mh H) lnl (:L: l)s
6yHaH: ‘
p (M, TT) = IM—’K‘,———' (13)
[ni '
MM, (%, — X0, Y1 — Yoo 2, —Zo);' (13) mau
P(Mp Il) = (xlfxo)A+ W1—y) B4 (a1 —2) C —
V‘Aa + B Ccr
— le1,+_By1 + Ca1 — (Axy + By, + Cz,)l .
VAT B

(145

(12) ra acocan

p (MI' H) — 1Ay By, + Czy 4 D) . (15)
VAZ + B4 C1 - .

By wuananran dopmynmamp. Xycycmit xoua, KOODAHHATanap GowmMzan
TEKHC/IHKKaua 6yJjiraH Macoga: - ’

12]]
P 0, n = ——— . 16
(_ ) VAIBEIrGe - (19

I-mucoan. M;(1, —2, 2) nykramam 2x +y+22—7=0 re-
KHC/IMKKaya G§J/iraH MacodaHd TONHHT. ,
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Eunm, (16) dopmynara acocan: -
P(Ml, ) = 14x; + Bys 4 Cz, 4 D — |2-l+(—-2)+2.2_7|=

VAL BE LG VeaETRFe
=3
3

2-mucon. SABC nupavupanunr S yuM gexapr penepusHEr Go-
umja, &1 ékjapu 3ca KOOpAMHATA TEKMC/IHKJAPHIAH nbopar. SA:SB:
. :SC=1:3:2 mapran Gaxapu6, nupaMufaHMHr Gananmmry SH = 6
. 6yaca, ABC TeKMC/VMKHMHI TeHrJaMacumu - Tyauur (4, B, C Y4JIapHHHT
" KOOpAHHaTaNapy Myc6ar).

: Eupm.

SA:8B:SC=1:3:2=+SA =4, SB=3A, SC= 2 (17)

- Zecak, waptra Kypa A > 0. ABC rexucmkun TenrsamacH (9) ra aco-
© CcaH: :
2

x y 1 =z _1 d .
x+’—3x+2x—l exnkx—l-ay—l- 22 A=0.

Ouan A mu Tomaimk . [Tupamupamuur SH  Gajannaura KOOp/iMHaTaap
- Gommpan ABC rexuc/mkkaya Gyaran Macodara tewr. (15) fam:

" p(0, ABC)= SH =" I— Al M __6A

s T2 12 l_ 7
b | 14 ez o

Hananran tenriama:

I 1
x+? y—f—?z——7=0.
14- §. TexMCIHKJIAPHHHT {3ap0 BA3HATH

;:,' e_:,, es) abdun penepra mucGaran I, H2 TEKHC/IHKJIAP YMYMHi TeHr-
saMaapy 6MJaR Gepuiiran GYJICHH. _
O;: Aix+By+Ciz+ D, =0,

) . II2 : Azx + Bzy + sz + D2 = O. (18)
~ HIKKHM TeKMC/MK & TYFpM GM3MK opKasH KecHwany, €xd yJaap ysapo
niapasisies 6y/m0, yMymuit HyKTara sra sMac, €KH YCTMa- yCT TyILAH.
3‘3{ XOJHHHT Ka# OMpH 103 Gepuumsn Gummt yuyn I, aII, ra  Termawm
TeHI/IaMa/lap CHCTEMACHHH TEKUIMpaMu3. ABBalo KyAWJarH MatpuliajiapHH

Ty3H0 osamu3:

A, B, C A, B, C; D
M=(1 1 1,M*=<1 1 L 1),
4, B, Cz) Ay B, C, D,

152818 } 225

l. UKKH TeKHCAHKHHHT ysapo Basusatu. Bupop B = (0>
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M MaTpHUAHMHT PaHTHHH 7, KeHrafirupurag M* MaTpHUAHWHT DaHTHHH
sca r* ne6 Gearwnaiymk. By epra Kyfiuary xounap GY/MUM MyMKHH.
1. T1,, TI, TeKuc/MKJIap yCTMa- ycr Tyllica, yJIapHUHT TeHr/amana-
puia _
A, = LA, By =ABy, C,=ACy D; =1ADy,

ABHH

(9]

175- qu3ama

4

Axcuuua, (19) mapriap ypunan Gyaca, (18) TeHrnamanap SKBHBA-

aenr 6ym6, 11, = Il,, Aemak, =1L <=>r*=r= 1 (175- @ uusma).

2. 11,, [, 7iap xap Xuni, JiekuH mapajtel 6ynca, y xoama (19)

mapriapAaH GHPUHYM y4TacH Gaxapuiafd, JeKHH “D,=AD, (175- 6
unama), 6y Baktaa r* =2, r=1. ]

3. p* =y — 2 Gy/iral XoJjla_TeHTJ/iaMajap CHCTEMAcH GupraymsKa

6ynany, Gomkaya aATrasia, I1,, 11, TekucaHKJap yMyMH# HyKTara ara,
JeMaK, yJap Gupop TYFPH UHSHK GVfiMua KecHialu (175- ¢ uusma). N

MeTpHK XapakTepJi Macajianap-

fas GUpH MKKH TEKHCJIHMK opacuja-

4 GypuaKkHH TOMHMUI MAcaJaCHAHP.

UKKH TeKHMCJHK  KeCHIraHza

TYpITAa MKKH €K Oypuak XocHl

b 6ym6, yJapiad ¥3apo  BeprHKal
6yarannapy  tenr (176 uM3Ma).

JlemMak, HMKKHTA2 Xap XWi Gypuax

D xocua  6ysu6, Gy/iapHUHE 6upu

WKKWHUMCHHH T Ta TYJIHpajH.
Ulyuusr yuyH Uy HKKH Gypuakjan
, Gupuny  TOMCAK KHoA. Hkkn €x-
176- yuama au 6y MKKM OypuakiaH GUPHHHHT
yuanKJ/M Gypuard GepuiraH TEKHC-

‘muxsapruar 1y (A, By C,), ny(4y, By C,) HOpMal BeKTOpAApH
opacwjari Oypuakka TeHT 6yJ1anu (MOC TOMOHJIAPH y3apo mepHeHjyuKy-
Asp Gyaran Oypuaxiap TEHT/HP). '

1, TI, opacumaru Gypuakud @ AeCaK,
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_— A4 + BB, + Gy
VAat+si+ct) 8 183+

cos ¢ = cos (ny, ) = (20)

Bypuak xocuuycn mabiym 6y.ica, GypuakHuHr V3uum XHcobaall  ocon-
Aup. . ,

2. Y4uTa TEeKHCAHKHHHT y3apo BasusaTH. Bupop ag-
(uH penepga TekHC/MKIap YMYMHil TeHT/IaMaJiap Gusian Gepuiran  6y.1-

CHH. ‘
' I:Ax+ By +Cz+ D, = 0,
H2:A2x+32y+C22+D2 = (), 21
2 Asx + By + Cyz + D, = 0. . '
By yu Texucqmkmunr ¥3apo BasmusTHHH AHHKJIal Gy TeHr/iaManap cucre-

‘MaCiHH TEKIUMPUILIHY TaK030 KuJaju. Bepuiran TEHI/IAMAJIAPHUHT KO-

GuUKeHTIapHIAH Kyiuar ‘MaTpHIaNapHH TY3aMH3:

PR

A, B, C, A, B, C, Dy
M=|4; B, Cy ) m*— 4, B, C, D, |. -
A By G 4; By C, D,

By marpuuanapuusr ParJIapan "MoC paBHWIfA 7, r* [e6 Gemrmsafuk.
Pasmanky, 1 <r<3, 1 <r* <3 xamza r <r*.

Kyimzarn xonnapuu aHpHM- aHpAM Kypu6 jramus:
R T3y 2 * = 3. By BakTaa IOKOpHAAry yura TenrJama GupraJuk-
na 6Ymub, sirona eudmra Sranup, nemak, Gepuiran VUTa TEKUCIHK = Gur-
Ta i_HykTtara sra (117-a YH3Ma). '

a2 r= 20 r*=3. M, M* MATPHUATADHHHT PAaHTJIapH §35pO TeHT 6ya-
_ ‘MaranH yuayH Gepuiram cucrema CIMMra 3ra 5MaC, JleMaK, TeKHCIHK/Iap-
“HUHT y4a/laCHra TErHULTH HYKTA MaBXKy[ smac. Jleknn 6y Bakrtia KyHu-

AATH, HKKH XOJI GY/IMIA MyMKHH.
i+ a) M Marpunanmur UXTHEDHA MKKHTA CATDHHHHT S/MIEMEHTJIapH  Tpo-

BOPIUMOHAN 5MaC, y XO/a Y4Ta TEKHCIMKWHHI Xap

XOCHJI OyJraH yuta TYFDH Yn3H (177- 6 uusma). ;
o +0) M MATPHU4HMHI TAAHH HKKH CaTpH  3JIEMEHTVIADH NPONOPLUHOHA

. 6Yaca, wy carpiapra moc TEKUCIHMKJIAD napaien 6§.n6, yYuHud Tekuc-

Japun anbarta Kecu6 yram (177- 6 4H3Ma).
3. L= *

L=2,r*=2 DBy Bakrna M, M* MAaTPHLANIAPHIHT (pAKAT HKKH

- catpu STEMEHT/I:PH TPONOPLMOHAN GYJ/IMACAAH, KOJITAaH GUTTa carpd my

HKKH CaTp 3/1eM eHTJIapHUHT YH3UKJIH KOMOHHAUSCHIAH nbopar 6yaan,

AEMAK, yya/a TEKHCIHK QuITa TYFDH WHSHK ODKAMM  Kecumagu (177-2
uH3Ma).

w4 £=1, r* = 2. By xonma cucrema: GMpra/mikaa 6y/mMaiiam, nemax,
0, I, 1, nap ymymus HyKrara sra_smac. Jlexus r* =2 6y.ramn

Y9YH KyAHJaTH XyJOCAHH YHKapaMus: 0,, I, Ty nan  ukku#TacH napan-
S 6§umb (yMymuit nykTacks), YUHHUHCH Oys1apfian GMpH 6usiaH ycrMa-
YEr rymamu (177- ¢ UM3Ma), €KH YMADHHHT y4Ya/lacu napasiesn (yMyMui
HyKracus) (177- 0 uuama). .
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www.ziyouz.com kutubxonasi



Jif] i

i ;
1z |

T ™ = —— e
-~ b
-4
—

-

177- atama’

5. r=1, r*=1. By BakTIa GepuJiran TeHrJamajap CHCTEMAacH 4YeK-
© cu3 Kym eudMra sra 6yiub, y cucrema dakar GUTTa UUBHKJH SPKIH
reHIvIaMafas ubopat GyaMO Kosaad, AEMak, I, II,, TI; TexuCAMKAAp-
HHHI yuaJacH yCTMa- YCT Tyum6 KosmajH. : .
1-mucos. [exkapr penepuaa M,:2x+5y+42z+15=0 =Ba
I,:6x— 32z - 2=0 TekucIMKIap Gepunrad. By TeKHC/TMKJApHUHT ysa-
PO BASHATHHY aHMKJAHT Xamja yJap opacupiari GypyakHH xHcobJIaHr.
Euaunm. Bepusnrad TeHraMajapHURL KOS(hHUEHT Iapiias KyAnjary
| MaTpHIAJap Ty3aMH3: '
{2 5 4 ux._(2 5 415
M"(G 0 ——3)’ M ~—(6 0—3 2)

2 4_ _ — . _
‘6*-3l_ 0=r 2 Bar*=2.

eMaK, Gepwiras TEKHCJHMK/AD KECHIIAMH.
Oupn (20) dopmysa diﬁma LIy TEKHCJHKJAp = OpacHAAr# GypuaKHH

TOMANKK: n-:(2, 5, 4), n,(6, 0, —3);

/

L 2.64+5-0+4(—3  _ 12—12 _
SO = JETnT e Yeror o VBV 0
=90°=>ﬁ1_l_nz.

==
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2- Mucos, Addun penepaa 6epn.nraa

N:2x—y+z2—4= 0
Myyx+y—2—2=0, - '
;:2x—y+32—6=0 *)
'rexucnuxnapm Hr ¥3ap0 BasMATHHM AHWKJAHT XaMJa YJapHHHT KecHl-
MaCHHH TOMHHT.
Egum.

2 —1 1\ 2 —1 1 —4
M=|1 1—1} M*=(1 1 —1 —2
2 —1 3 2 —1 3 —6,

MATPHLAJAPHY TY3HO, YJAPHUHI PAHIVIAPHHM XHCOOJAMIHK:

2 -1 1
1 1 —1=
2 —1 —3
Remak, r* = 3. IOkopuaa xypuJarau 1-xoara acocan Gy —TeKHCJHMKIAp
6urra Hykraga Kecuwapu. Illy mykranu tomaiuk, ywmar yuyn (*) cuc-
remanH euamns. CucreMajard GMDHHUM Ba UKKHHYH Teﬂmamanapan K-
CaK,

6¢0=>r = 3,

3x—6=0=>x=2,
y X0/a- HKKHHUHM BA YUHHUH TeHIJAMAnapra x = 2 Hu xgyucax,

y—z=20,
—y+32—2=0,
Bynpan 22 —2=0=z=1=y =1, Tekuciuknap (2, 1, 1) Hyxrama

Kecumajy. .
3-Muco. Addun penepna Gepuiran ‘

CIix4y—2z+1=0,
y:x4+y—2=0,
Oy:—x—y+2—1=0

TeKHCIHK/IADHHAT V3ap0 BA3UATHHH aHHKJAHT,
"Eunm.

S 1 1 —1 11 —1 1
M=| '1—1). M=l 1 1-—1 0]}
I ) —1—1 1) —1—1 1-—1

By Marpuuanapauusr panrnapuau xpconacax,

r=1, r¥=2.

4 By!man KYPHHAIMKH, 6y TeKHCIMKJApAaH HKKHTacd, amuxporn II;, Tl
: ycma yCT TywanH, Jekun I1; ||II,,II,HII3(H NIy =@, I, N1, = @).
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15-§. Texucankaap Racracu sa GOFJamMH

Bupop adxpun penmepia KecuiyBuM MKKMTA TEKMCIMK Gepuaran GyJ- -
CHH: '

I:Ax+ By +Ciz+ D, =0, H2:A2x + B,y +Cy2+ D, =0, -

O6ynna M = (ﬁl gl gl> MaTpPHUAHHHT paHrd 2 ra Tedr. MabiayMkH,
2 2 2 :
MKKH TeKHC/IHKHMHT KEeCHIUMAacH TYFpH yusHkAaH uGopar, yuu II, NII, =

=u fe6 onaimk. II, uuuar tenrsamacuny A ra (A 550), I, HuHr Tenr-
JaMacuHd p ra (u % 0) kynaitupu6, Kyucak,

.+ MAx+By+Ciz+ D)+ p(Ax + By + Cyz+Dy) = 0
€Ky

(M A+ As) ¥ + (A By+1 By + (M Cy+p C) 24A D, +p D, = 0. (22) -

Byuga x, y, z HEBT KOS(DQWIMENT/IADHIAH KAMHAA OUITACH HOMAH
¢apgauaup, akc xonga AA;+pdy;=0, AB, +uB,=0, AC,+
+ 1 Cy = 0 6yuca, Gynapaan

AI:A2=BI:32=C1:C2=—(M:A)_ (23)

6ynu6, M MaTpHUAHMHT paHTH 2 JaH Kuuuk GyJap smu, 6y sca (apas-
ra supup. [emax, (22) yusuxau tenryiama Gupop I1' TeKMC/IMKHH aHHK-
aaiipu. Hlynucd auKkatra CasoBOPKH, u TYFDH YH3HKHHHT Xap GHD HyK-
TACHHHHT KOODIMHATA/IaDH OEpW/raH CHCTEMaHH KaHOATJAHTHPTaHH YYyH
y KoopauuaTasap (22) HM XaM KAHOAWIaHTHpaAd. A Ba p Fa Xap XHi
KuiMaTsiap Geprin  OusiaH (22) TeHrJiava OpKAZMH adHMKJaHafurad Ba u
TYFPH UM3HKHM ¥3 HYMra OJyBUM TEKMC/HKJAD Xocua Oynamu. Bynpait
TEKHCIMKJIAD TYIUIAMH U [jKAu mekucauxkaap Oacmacu Ba (22) sca Oac-
ma meHeaamacy pehvnand. Pasmanku, $asoia u ra Terdiu GyJmaran
HyKTa Oepuica, 6y HyKTajaH 4 YK/¥ JacTara TErHMIUId GHTTA TEKHCIUK
yranu.

Bupop Il texucnukka papannen Gyiaran ¢asofard 6apua TEKHC/IHK-
Jap TYynJiaMM XaM mekucaukaap dacmacu jfehniand. DyHpal AacTaHWHr
Gepu/IMIIM yuyH LIy AAacTara TETHULIH TallMH OHTTA TEKHCJHMKHHHT GepH-
Juum Kuosaup. Xakukaran xam, 1I:Ax 4 By + Cz + D = 0 wyupai
© jacTara TErdiyid TafisH OMp TekucyMK O6yJjca, v xoaga Ax -+ By 4
-+ Cz + A =0 TenrnaMa L1y JACTAHUHT TeHr/amacH Gyjamd. A ra Typ-
JH . KuiiMaTaap Gepuin Ousan [l ra mapassies1 TeKUC/IUMKJAp TOMMMAZH.
Xycycuit xompa A = D 6ysranga 11 TeKuc/HMKHMHT Y3 XOCHa GyJajH.

@asofary MXTHEDhI HyKTaJaH jactara TErHUlIM ¢akar GMTTa TeKHC-
JMK YTaj. :

OHIH TEKHMCJIMKJIAD GOFJIaMH TYINYHYACHTa TYXTa/aMH3. .

abpHd) Pasomary Taitnd M, HyKrajaH yTraH Gapuya TEKHCJ/IHKJap
TYTNaMH mexucauxaap Oorramu ne6 atanagn. M, HyKTa GOFAGMHUHE
mapkasu fed atajard.

Mapkasurudr Gepuaduii OMiaH GoFJiaM TyJa  aHHKJaHaad. Mapkas
Mo (%, Yo, 2,) Oepmiras O6yjca, GOFJlAM TEHT/IAMACHHH TY3afNHK.,
M:Ax+By+Cz+ D=0 Tekucukut M, HyKTaJaH. YTKA3CaK,
230 :
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R A M
A
'\

- . . he \\ .
Axy+ By, + Czy -+ D =0 6ynapu, Gy aimuaraun Ax + By 4- Cz +
+ D =0 Tenrsiamanan Xapsab a#upcax, -

Alx—xp) +Bly—yo) +C(z2—2) =0. (24)

By Tenrnama M, HyKTajaH §TraH TeKHCJMKHH pdonanafipu, A, B),
C ra xap xua guiiMaTiap (anGarra yuanacu GMp BakTAa HoJib GYJMaran)
GepaBepcak, GOF/IaMra TETHIIH TEKHCIMKJAP XocHs1 KuwmHaad. Ilynuur
yuyH (24) nu MapkasH M, HyKTaJsru OOFJaM TeHI/iamacH 1e6 aditum
MYMKHH, S

BorsiaM MapkashJaH YTMalifuraH bXTHEDMH TYFDH UH3HK OPKAIM Iy
GoraMra TerHiliu Qakar GUTTAa TEKMCIMK yTagH. Dornamux OHTTa HYK-
TAJla KECHIIraH yuTa TeKHCJHK XaM aHMkJa0 Gepa onaad, 4yyHKH OyHfa#
Xoana GOF/iaM MapkasH MabiyM (OepHirak yuyra TEKHCJIMKHMHT —KeCHIU-
raH HYKTacH). '

Tabpu¢. Pasomard Tafid u TYFpH UHM3UKKa Tapasen 6y.jran Gap-
9a TEKHC/HMKJAP TYIUVIAMH MeKUCAUKAGPHUKE mapKascu3 GOoraamu, TYFpH
wM3MK 3ca Ooraam UfHAAMuPYe4UCy -NeRUIaNH. )

. Mapkascus Gor/IaMHM. HYHAITHDYBUH TYFPH UM3HK TYJa aHHMKJaAIH.
. Macanan, u Gepuica, yHra afiKawl GyJrad TYFpH UMSHK OPKaId 11y GOF-
Jamra Terviu ¢axar GUTTa TeKHCIHK YTagd. DBy GornamuuHr - acocuid
Xoccanapuian GUpH IDYKHM, 4 ra napainen Gyimarad Xap OMp TYFpH
YH3HK OpKaJH OOFJaMra TerHiulid ¢.Kar GHTTa TEKUC/MK YTalnd (UyHKH
u 6unan 6y TYFpH uYH3HK y3apo afiKalml TYFPH uYMsuKJap 6Y/m6, ynap-
HHHT GMpH OPKAJIM MKKMHUMCHIa napannes ¢akar GHTTa TEKHC/IMK YTajH).
—-

.4 TYFPH UMBHKHHHI HYHa/JITHDYBUH # BEKTOPH XaM MapKasCH3 TEKHC-

JHK/Iap OGOFJIAMHHH TYJIa aHHKJAIH.

1-mucon. 4x—y-+32—1=0, x+5y—2-+4+2=0 Teruciuk-
_ Jiap amWKJaraH MapkasiH facta Gepwsrad, 6y pacrasuur (1, 1, 1) HyK-
TAjaH YTyBUM TEKHCJHMIUHM TOITHHI.
~ Eunm. Jacra TeBriamacHuM €3amus:

: AAx—y+3z—1)+px+5y—z+2=0. (25)
Ilaprra kypa
AMd—1431—1)+p(+51—1+2=0 ékn A.=-——%p.
Byaapaan:
—Lulx—y+3z—D+p+5y—2+9 =0,
—7@4x—y+32—1)+5x+by—z+2)=0
éxu -

—23x+32y—262-417=0. ,
2-Mucos. x+4y—22-45=0 Tekuc/aHK Gu/aH aHHUKJZHALMC2H
MapKascus pacra Gepuirad. lly nacrara rermum Ba (2, —1, 3) HyKta-
HAaH YTyBYUM TEKHMCJIMKHH TOMNHHT.
. Eunm. [Jlacrauunr Teriamacusu €samus: Ax + By 4 Cz+ A =0.
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Texucnknapuuur napansenmx LUAPTHra acocaH Oy TeHI/IAMAHH KyJiH-
Aardya €Ml MyMKHH: x 44y —22 4 A = 0. By rekucmk (2, —1,
3) HyKTajan Vyramm: 2 - 4 . (—1)—2-34+A2=0=2=8. Hanauran
TEKHC/HK: X +4y—22 | 8 = 0, -

3-MHCoOL Tekuc/mkmapunnr mapkasan  Gorsamu GMTTa HyKTaja
KECHILAJHraH

x+!/“z+2=0»
4x—3y+2z2—1=0,
2x4+y—5=0

TEKHC/IMKJIAD €pfamupia Gepuirad. Illy Goriamra Termuum xamaa x Oz
TEKHC/IMKKA Napajiyiel TeKHCIUKHH TOMHHT. '

Euunm. Bornam mapkasu OEpWIraH yuTa TeKHCIHKHUHT KeCHIUran
- HyKTacH Gynamu: (1, 3, 6). ‘

Oumt (1, 3, 6) nykragan {Tus, Y = 0 TeKHC/IMKKa Napa//iesn TeKuc-
JHK TeHrsiaMacuuit Ax + By + Cz+ D = 0 Kypunmuma Haiafimus. By
TEKHCMK y = () TeKHC/MKKa napaines Gy.ranu yuyh A= C= 0, B=
=1 6ym6, y-+ D =0; 6y TekucmmK aprra kypa (1, 3, 6). HyxrTa-
AaH yramu, sewH 3+ D=0, D= —3, Wsnanran  tekncmk: y —
—3=0. ‘ : »

16-§. dasoparn Tyrpu YH3HK

, 1. ®asogarn TYFpH  uMsMK
Y3HHMHT HyKTacd Ba Iy YHIHK-
—_ T —

’ - Ka napaJsien 6upop us~0 Bek-
L M TOp Ounas Tysa aHHKJIAHAAH
: (178- unama).

- ©, Z’ Z’;_'}E;) penepra M,
(xo’ yO’ zﬂ)l u([) km, n) 65”}1‘

é cuH. Tyrpu uMsHKHHHT HxTHE-
put M(x, y, 2) HyKracHum

-~ OJIAJTHK

_— o ——

MM |l u=MM = tu(tER).
(26)
—O_M: =.=r’o, oM =T Aecak

. Xama EX’I =B?M —FMO
xucobra oscak, (26) mn Kydmgardua ésum MYMKHH: :

178- yu3ma

T =r,4f0 (27)

(27) renrnama mgrpu wusuknune seKmopau menaramacuy 1e6 ataja-
MM, ! ra Xap X1 KWAMariap GepHin Gunau TYFPH WYH3HKKA TETHULIH
HYKTAHHHT Da/iHyC- BEKTOPH TOMHJAAH.
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MoM(x—"xo’ y“yo’ 2—20) Ba (26) HaH

X—Xg=at-l, = X, + -1,
Y—Yo=t-m, &n y=y,+t-m, (28)
2—2y=1In 2=2y+4¢t-n.

By (28) renrsamanap cucremacu TYFPH UHHKHHHT NaPAMEMPuK TeHIVia-

Manapu 1e6 roputiiagu. M, — Gepuiran HyKTa, 4 3ca &4 HUHT dgHas-
mupyedu eexmopu ne6 arananu.

Arap l-m-n £ 0 6yaca, Y Xosja (28)¢t;x7xo =YY% ,

m
t=21"0 6yn1apaan
X —X =!J—!/o=2—zo ‘ (29)
_ 1 m _  n
T By tenrnamanap myrpu wusuxnune xamonux meneaamarapu fe6 ara-
oo JagH.

2. TyPpH uMSHKHHHT MKKHM HYKTacH YHHHT (asojary BasHATHHM TYJa
AHUKJAAN: (apas stalik, M, (%1, y1, 2;), My (%, Yy, 2,) HyKTanapaan
u TYFPU uM3MK YTcHH (M, 5% M,). Onaunru Gaupgaru M, Hykta jpHu-
ra M; sa u= MM, omuca, (29) ra acocan:

L Y. X — X — Y—4H — Z2—2 . (30)

S ) Xo—X1  Ya—l1 23— . S

Bepuiran ukkn Hykrtagan jrran TYFPH UMSHKHMHI  TeHIJIaMa/lapH (30)
. AEp. 1 .

‘ 3. ®asonard xap GMp TYFPH UM3MKHH MKFH TEKHUC/IHKHHHI KECHLUHII
- | WM3MFM Je6 Kapam mymkun. [llynra myBodux.

RO I,:4,x+ By +Cz+ D, =0, 31
s I,:Ayx + By + Cpz+ D, = (31)

Tearnamanap cucremacn II,YIl,= A,:B,:C; 5 4,:B,:C, mapr Gaka-
PHATAHIA TYFDH UM3MKHM anuKiaimn (179- unsma),
' Tyrpu unsuKHHHT IoKOpHZA KYpHITaH (27) —(30) TEHTJIAMAJIADHHHHT
. ,OHpHRaH xonrannapura jruw MymKHH. JlekH y (31) K§pHHHmzArK Tenr-
"« - JaManapu Guaan Gepuiica, KaHOHHK
K¥punuuira GeBocHTa VTHID MyM-
~KHH 3KaHJIMIH OUHMKNaH- OYHK pas-
wan smac. bus xosup my macana-
ra Ttyxranamus. KawoHHK TeHr.ia-
Malapud €3 y4yH TYFPH uH-
SHKHHHT GHTTA HYKTaCH Ba HyHAs-
THDYBUH BEKTODHHH GHM/HMII Kepak.
(31) yu woMawmayMH ukKE Temraa-
Ma, AeMaK, Y3rapyBuM/iapAaH 6npy-
. T4, Maca/mal, z ra z =z, KuiiMar
O€pH6 Ba XOCHJ KHAMHIAH HKKH '
 HOMABJIYM/M HKKHTA TEHIVIAMAHK 179- auama
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eunb, x = Xy Y=1Yy, KuiiMariapau Tonamus (6ynja Ous lgl g2 #0 ne6
¢apas xuauk). Harmkapa (xo, Yo, 2,) Hykta (31) Ttyrpu 1qu§mma Te-
riume 6yaaad, y xoapa (31) Hu Kyiuaaruua €3u6 osicak Gyjanu. ‘
Ay (x—x) + Bi(y—yo) +Ci(2—2)) = 0y
Ay (x— xp) + By (y — Yo) + Ca(2—20) = 0.
By cucreMajan KyHHIATHJADHH TOMAMH3: ‘

. _IB, C ., _lC; A _, A B
vl Gl v—n=[g ot =m0 |2 B
Bynapnan , ‘
X—X _Y—Yo_ 2—2
B, cll TN Al' A, BII° (32)
By Col G2 Al 14, By

Arap (31) TeHrnamasiapHM JeKapT perepuia Kapacax, n—:(Al, B, Ci)

i

Bektop I, TekucoukHHHT 7y (A,, B,, Cp) Bexrtop Il TEKHCJHKHHMHT HOp-

Masl BeKTopH Gysand. (32) TeHI/amajapiard Maxpajapaa TypraH MHoo-

manap I, TI, TexucauKiap HOpMaJ BEKTODJADUHWHT BEKTOp Kynait™a-
—> e

CHHHHT MOC KOODAMHATA/IapuiaH HGopar, ABbHH U = {n;, f,].

-
1-Mucoa. My(l, 0, —4) Hynragas yraguran Ba u(l, —3, 2)
BEKTOpra napa/iiesl TYFPH UMSHKHHHT TIApAMETPHK BAa KAaHOHHMK TeHIJama-
NapuHu €310, YHMHT yYTa HYKTACHHW TOTHHI.
Eunm. By epau =1, =0, z,=—48a I=1,m=—3,
n = 2; TErHILA TEHIJIAMAJap KYHHMAArW KYPHHHILHH OMajH:

k=141t x—1 _ _y _z+4
y=—31, 1 —3 2
2=—4-328

- Buau wy TYFpU YHSHKHMHT M, JaH TallkapH siHa HKKH HYKTaCHHH
TONHI yYyH  ra HKKHTA KMAMAT Gepamus: :
t=1=sx=2 y=—38 2=-—2, M,(2, —3, —2),
t=—1=2x=0 y=3, z2=—6, My(0, 3, —6).
2-Mucod.

2x—y+2—4= 0,}
x+y+52—2=0
TYFPY UM3HKHHHI KAHOHHK TEHIJIAMAJIADHHM E3HHT.
Euuvm. By TyFpH uH3MKHMHMr OMpOP HYKTACHHH TONIAMH3, 2= 0 ne6
(apa3 KHJHIL OM/IaH XOCHJI KWJIMHIaH
{2 x—y—4=20,
x+y—2=0
cucreMagan x = 2, y = 0=>My(2, 0, 0).
DHAM HYHANTHPYBYH BEKTODHHHI KOOPAMHATAJADHHH TOMAMH3. By
€paa ‘ '
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AI='2'B—_1 C=1 A2=l Bg=1 Cg=5=>'
—1 1

S - _12—-1_
C=l=|T] = 9n_| | 3.
By guiivariapau (32) ra Kyamus: '

22 Y g2t vz
—6 —9 3 2 -3 —1

17-§. Hkku TYFpH YH3HKHMHC {3apo Ba3usTH. UKKH TYFpH YH3HK
opacHpard Gypdak. TYFpH uM3RKJap GOFJaMu

®Dazofia u;, U, TYFPU uu3HKMAp Gupop adxpuH penepaa ymby mnapa-
MeTpPHK TeHIJiaMasapd Ounan GepuiraH GyJicHH:

x = x, + U, 7 x = x5 + Lyt,
Uty =y, +myly, Uiy =Y+ myt
2 =2y + ny, L 2= 2y Nyt

—_ —
Gy epna u, (I, my, ny), uy (U, My, ny).
®asofia MKKH TYFPH YHM3HK ysapo mapainen, ReCHIIYBUH Ba afiKall
Az MyMKPIH IIIy XOJIaTJIapHH afpHM- afipuM KYpailjiuK.
Loty gty g & 2= M2 1 (33)
12 my ng .
2. uyNuy 5=, ABHA Uy, U, TprH YN3HK J1ap KeCHHICHH By Xon1a

6y UKKM TYFpH uM3HK Gup TEKHCHKKA TerHILTH 6.0, ul, u,, 1M2

BeKTOpJIaD KOMILIaHAp, SHHU (ulu2 Mle) =0 éru

L my ny
ly my ny
Xo—X1 Ya—Y1 22—
(34) TEHIVIHK Uy, Uy TYFPH UH3HKJADHHHT GHD TEKUC/HKKA 'remm.rmnm(
DIapTHAMD.

Arap (34) wapt Gaxapuau6, (33) 6a>xapmmaca u,, uy Jap 6nna
HYKTaJa KeCcHILAIY.

3. u; Ba u, KecHuMaca Xamja napasjea GyiMaca, ynap aiikauoi, je-
MaK, afKaul WKKH TYFPH YHSHMK YYyH

o my ny
Iy m, n,
Xg=—=X1 Ya—l 22—

Uy, Uy TYFPH YHSHKJIADHHHT JleKapT penepHja Kapacak, METpHK XapaK-
TepsM Gab3d MacaflajlapHH XaJ KWIHII MyMKHH.

4. ®azonard UKKH TYFPH YH3HK opacHAaru 6Gypuak.
Hkga Tyrpu uusug opacuparn Oypuax pe6, Oy TYFpH UH3HKJADHUHT
AYHAJITHDYEUM BEKTOPJAapH opacHiard Gypuyakka aiTusiaj.

Tapamerpuk TeHr/aMajapu GuiaH Gepuirad uy, U, TYFPH UH3HKJAp

= 0. (39)

0. (35)
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- - : ,
yuyn uy (I, my, ny), ug(l, my, n,) Gy TYFPU UMSHKJIADHHHT BYHANTHPY-
4H EeKTOPJIAPHEHD, AEMaK, .
-~ 13+ mymy +- nyny
o8 (Uy, Uy) = .
| U Viami RV it
Bypuakausr kocuHycH MabayM 6yica, 6y GypuyakHH TOMHII OCOHAMP.

(g, 1ty) = = 69u1ca, uy L 1y 6§H6, (36) = Lyl, + mymy 4 nymy =0. (37)

(36)

By mapr HKKH TYFpH UHSHKHHHT NepHeHAHKYJADJIMK [NADTHIHD.

5. ®asomaru afikalr MKKH U, U, TYFPU YUSMKHHHT YMyMH MepreH-
AMKYJ/ISIDHHH TONHLI MacajiaCHHH Kapaiiuk. MKku afikami TVFpH 4H3UK'
6utTa yMyMhil NepneHAMKYJSpra 3rajup.

Uy, Uy TYFPM UM3HKJAPHWHI TEHIJAMANApH TapaMeTpUK KypHUHHMILZA
Gepunran GYJICHH, y XOJJa YJAPHMHT yMyMHil TIepreH Ky IAPHHHHT

= — :

AYyHA/ITY pyBuM BEKTOpH # = [, u,] BekTOpiaH uGOpaT, u BEKTOp Ba U,
: —

TYFPH uH3HK GHJIaH aHWKNaHAZMraH Tekdcaukuu I1, 6wiad, u Bexkrop Ba
Uy TYFPH UH3HK GUJAH aHMKJ/AHAAMTAH TeKHCAMKHH [l 6uaan GesdruJa-
CaK, Oy TeKHC/MKJADHUHI KECHIUMACHAAH XOCHI KWIMHTAH TYFDH UYH3HK
H3JIAHTaH TYFPH YH3MKAMD.

Auug Mucompa 6y TeHrnamanap coaja KypuaMmaa 6yniamu. [ly-
HUHT YuyH Ou3 6y epfia KYpHHMillA aHua MypakKa® TEHIJaMadd KesTHp-

l-Mucoa. Kyfuaarn TYFpd 4Un3HK/JADHUHT ¥3apO BASMATHHH aHHK-
JIaHT: '

x={1-+2¢ x=064 3¢
uyly=7T+t Uiy =—1-—2¢,
2=3+4+141¢ 2=—2 1

Eunw. u, 19epn umsmkaa: M, (1, 7, 3), u,(2, 1, 4), u, tyrpu
unsukaa; M, (6, —1, —2), u, (3, —2, 1). Ouau (34) waprun Texm-
paMH3: ,

2 1 4 -
g MM) =3 —2 1| =20—96 5440416+ 15=0,
5 —8 —5 :

AeMak, Oy TYFpH uu3HKJap Gup TEKHC/HKKA TErHILTH.
2-MuCOJ. YOy HKKH TYFPH UM3HK OpacHAarH OypYakKHH  TOIMHT
(mexapr penepupa). '
o, Y+ 1=0, .x=0,
“rioz—1=0 z_1=0.

Eunw. By Tyrpu uMsMXMapHHHr #§HAATHPYBuM BEKTOPJApHHH Toma-

MH3: .
) = (11 0' \0 0'
’ ul y ]
02 0 2

Py ( B, C, C, Axl' A, B,
1 ’
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—

g e

——

), % (0, —1,0),

01\ - > 00| 10 1] |1 0
< ) 2’0’_1’ ’ y
ll 0) t b (,o 1, lvl ol ,o 0

- -

| BeMaK, U, =-— jf.

(36) ra acocan cos @ = cos (ul,/\u,) = o=; 9=90=u, L u,
x—-—2=y+l =1 4o x+4_ y—2 242 -
4 1 177 e T T TG
alikaul TYFPH YH3HKJAD yMyMEui hepnenzmx_ynapnﬂuur TEHIVIAMACHHH TY-

3HHT. o N ‘ » _
Eupm. {t_l(4,_l>, :1), u, (2, —2, —3) BEKTODMapHHMHT BekTOp

Kyna#t™Macn 4 = (u, u,] u3nasram. TYFpH UHSMKHHHT  HYHANTHDPYBUH
BEKTOPH GyJjanu: . :

1 —1 ,—1 4
1—2 =3/ |—-3 2

3-MHCON. U :

4 1
2 —2

-
u

. @ (=5, 10, —10).

;_4:, I M, (2, —1, 1) opkanu anmknanyBun Tekuc.nux TeHIVIaMacH (2)
ra acocat oo : ’
x—2y+1 z—1
4 1 —1
—5 10 —10

=08n y+2=0,

-5 > .
Uy, U, My(—4, 2, —2) 6unan aHHKJIAHYBYH TEKHC/IHK TEHIJIaMaCH

1+4 y—~2 242
2 -2 -3
4 —5 10 —10
Ilemax, H3JIaHTaH TYFPH YM3HK TEHIJIAMACH:
y+4+2z=0. .
{10x+7y+2z+30=0.

| OHJM TYFpH UMSHKJAp GOF/aMHM Xakkia (HKp IOPHTAMH3,
Tavpud. Pasomarn rtafiun M, wykrapan yTran Gapua TYrpu uH-

= 0 éku 10x+7y+2z+30=0.-

- 8HKJap TynaMu My MapKasau myrpu uusuxaap 6orsamy ne6 artanan.
"My (X0 Yo 2,) MapKasIH GorJam yby .

t=xo+Ul, y=yo+ mt, z=2,+ nt

TApaMETPHK TEHIViaMasiap Ounan wudojananand, Gy epga !, m, n 6or-

JSamjard xap OHp TYFDH UM3MK y4yH TaliMH KHHAMaTaapra sra.

i ®asoia M, nyKTajan QapKm Gupop M wHykra Gepunca, wy M
‘HyKTazan Gor/amra TerWuum ¢akar GHTTA TYFDH UM3HK yTamu.

~ Tavpuod. Arap dasoma. tafims u TYFpH umMsMK Gepuaran 6yJica,
yara ‘napansien Gapya TYFPH UH3MKJAD TYIVIAMH napaiien mygrpu 4u-
3ukaap Goraamu peb atanaju.
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18-§. ®asoaa TYFpM YM3KK GMAAH TEKMCAMKMRHT §3apO BA3HATH

Jlexapr penepupa 4 TYFPH UH3HK TapaMETPHK TeHTJIaMa/iapH GuaaH,
Tl TeKuCAMK ymymuit TeHrJamack Gunan Gepirad 6§/1CHH:

X=X+ 1t , N
u: y<= Yo + mt: (38) u (l, m, fl),
z2=2,+ nt,

| M:Ax+By+Cz+D=0 (39 7(4, B, O).

ABBanio, TyFpH uu3NK OHJIAH TEKHCIHKHUHT KECHUHL HYKTaCHaH
TOMNUII MAacaJIacHra TyXTaNalaHK: GYHWHT YUyH Gepuarad TeHrJiamasap-
HH cHcTeMa fie6 Kapaill Kepak.: (38) Ba (39) nan

. Axg+By,+Cz+ D+ t(Al+Bm+Cn) =0. (40)
Al 4+ Bm + Cn + 0 waptia ,
: e Arxy 4+ Byo+Czo+ D
: f= Al + Bm+Cn (41)
‘6ynand. ¢ BuET Oy KHAMATHHH (38) ra Kyficak, H3JAHTaH HYKTa TOMH-
Jagu. Jlekun
Al4+Bm+Cn=0 (1)

- =
wapr Gaxapuica, AbHR & L1 6)'mca_.> u tyrpu wusug Il ra mnapannen
- - — »
6ynand. Axcunua, 4 |l HNoulna>u-n=0.
-—

—

Jlemak, 4 -n=Al+Bm+Cn=0 mapf TYFpH tmam{ Gunan Te-
KHCJMKHHHT TIapa/uIeJUIMTHAH GHIHpajH.

pllleu B =2=2 (42)
6y (42) wapr TYFpH UMSHKHHHT TEKHC/MKKA nepneHAHKyASPJIArHEY Gu-

JHpajH. :
u € II 6yaran xoa yuyH TYFpH UHMSHK 6UJIaH TEeKHCJIHK Y3apo Ba-
SUSTHHMHF XyCycHA XOnMmup. Dy Baktaa (41°) mapr Gamapunu,
yunan Tamkaps M, € 11 6yamum
JIO3UM, SBHH .
Azy+ Byy+ Cz,+D =0. (43)
Hemak, u < I & (41", (43).
Supn Tyepu uMsHK OwiaH Te-
KACAUK opacuaard OypYaknd To-
num ¢opmynacuuy Gepamus.
Taspud. Tygrpu uusux Ou-
AGH meKkucaux opacudasu 6ypuax
Re6, TYFpH uM3HK OHJIaH yHHHI
Iy TEKHCJHKJACH OPTONOHaj npo-
eKuuscH opacHfarH Oypuakka ai-
tanagu (180- uuama). bu3 0<o <

g% ne6 dapas Kunamus,

180- ya3ma .
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. 180- un3magan Kypuﬂannxu, ¢ HHHT YpHura ( ;;, ;) OypuakHH Ka-
-6yJ KuHil MyMKuH. By Gypuak %—cp ra éku % + @ ra teur. [e-

T e 14 .
Mak, cos (?-—cp)-— sin ¢, cos (3 +q>) == — SiN @, WYHHAT YUYyH

|Al—_{—Bm+’Cn‘.
VE+B+C-VEFm

. - -
sin 9 =|cos (n, u)| =

(44)
I-Mucos. Yuby:

x=1+4 2¢
y = 3i,
= —2 4

TYFpH UM3HK OHMaH 2X — Y + 2+ 1 = 0 TeKHCHMKHWHT KECHLIMI HyK-
TACHHH TOIHHT.

Eupur Tyrpu UMUK TeHrJaMalapujard X, y. z HMHT KuAMaT.apH-
HH TeKuCJIMK TeHIJ/IaMaCura KyﬂMHS

201 + %) —3t+(—2+#H+1=0 &u t-:——;-.

1 3 1 5
. = 2 — — = = —— we— = ——— — — T v —
Y xonma x l—l—,< 2) 0, y 5 ¢ 2 5 %
H3/AHTaH HYKTa (0, ——-;'—, - —Z—)
.2-1vmco.rr.x"-a=y:22=242—l TYFPH unsHK OHnan 4x + 2y -+

+ 22 —5 =0 Teknc/MK opacuiard GypuaKHH TOIMHF.
Euum. u (1, —2, 2), n (4, 2, 2),

sin ¢ = 141+ (—2)-2+2-2] s
VEFZ+2 VIEL(—2+2 V2V
=l§—=> ¢ = arc sin KE
‘ 9 9
1 - 3-Mmucoan. P(7,9, 7 nygTaz(aH)-c——E—Z’=y———31 ;32— TYFPH  UH3HK-

Kaua GYy.iraH MacojaHH TOMHHF.
IS Eunm. Hykrapau 'rprn uyH3HKKa4a GyJran Macod)aﬂn TOTHII YYYH
/. - Ou3 gopMysa GepranuMu3 ByK, OyHjait Macala KyHMAaruda oCOH Xxadl
S RMIMHADM:
‘,, ‘ . a) Gepwsirad HyKTaaaH yTHG, Gepiran TprH YH3HKKA MepleHHKY-
JISP TeKMC/HK TEHIVIAMACH Ty3HJIANH;
6) my TekHC/HMK OMJan 6epmlraﬂ TYFPH YH3HKHMHT KeCHIUraH HyK-
TacH TONHJIAAY;
. -B) 6y TONMAT4H Hyk,ra GHnian 6epn.nran Hyb;'ra opacujard Macoda
TONHJIAZH.
Hly #ijcunaa macalany eudura KHpHIUAMHS,
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a) P (7, 9, 7) nyKragau yTub, ne u(4 3, 2) BeKTOpra mepneHgu-
KYJSp TEKHC/HKHUHT TeHT/IAMACHHH Ty3aMu3: 4(x—-7) + 3(y-—9) +
+ 2(z——7) 0 émun

4x+ 3y+2z——69 0, *)

: 6) Gepuiran TYFpH UP3HK TEHIVIAMACHHM MapaMeTPHK KyDHHHIA

&amn3s: x =2+ 4f, y=1-+43f, 2z=2¢ Ba Gynapun (*) TeHrsamara
KYAMH3: ‘

42440+ 301 +3t)+ 2.2t—69=0,
29t —58 = 0,
t=2

x=2+4+4-2=10,
y=14+3-2=7, (= Q (10, 7, 4) uykra TYFpH uH3uK GuU/IaH TEKHC-
2=22=4

JMKHHHT KECHUITaH HYKTaCHAUp.

PP, Q=V{I0=P+(T—P+@—TE=VIT4+9=22
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i Tl BOB. HKKHHYH TAPTUEJIM CHPTJIAP BA YaAPHH KAHOHHK
TEHTJIAMAJIAPH BYAMYA YPFAH HIll

19-§. MKKHHYH TapTHOM CHPTIAPHHHr TYFPH YM3MK Ba TEKHCJMK
OnslaH KeCHIHMIIM

¥ Bus I Gobma cHpPT TeHrvaMacH XAKMAArH TylIyHYa GMJAH TAHMLLUTaH
) _
Tabpud. bupop abdus pemepaa HKKuMHYM TapTHOMM _asreGpamk
TeH[JiaMa GIIAH SHHKNARANMIAH HYKTANGP TYUAAMY UKKUR4L mapmuo-
Au cupm pe6 aranafu:
S: a1y x% + 5oy + A352® + 20,5xYy + 20,5%2 + 20,592 + 2agyx +
: + 209y + 2047 + @, = 0, )
GyHia ' . ,
a'f’, + a2, 4+ a%, + a?, +- 6%, + a2, %0, a;=ay i, j=1, 2,3, 4.

, @
- ApBasio, Gy CHPTHWHI GHpOp & TYFpH uH3MK GH/IaH KeCHILHIIA Macana-
© cHHM Kypu6 umkainuk. Papa3 kwialmMK, U TYFpd uu3uK S cupT Kapa-
. Jaétran abduH pemepaa Kyiduaard napaMeTPHK TeHr/amanap OusaH Ge-
7 pHarad GyJcuH:

x = x5+ It,
u:y=y,+mt, ' 3)
z2=12,+4ni,

S 6WiaH 4 HMHT KECHIUIMACHHH TOMHII YYYH YJAPHMHT TeHIVIAMATIAPHHH
GuprajMK/ia ey Kepak. - Mysuar yuyn (3) marn x, y, 2 HHHT Kuif- -
© Mariapuad (1) ra gysamus:

a1y (xo + 18)2 4 ay5 (Yo + mt)? -+ ay5 (2o + nt)® + 2‘112 (%o + 1t) (yo +
+ mt) + 24,3 (%o + ) (2o + 18) + 2a35 (yo + mt) (2o + nt) +-
+ 2a,, (%o + 1) + 2a,, (yo + mt) + 2a,, (2, 4 nt) + a4y = 0.

Kagciiapun oun6, yxmamr xapjgapHu Mxyamjacak, ¢ ra uucGaran ym-
6y KBAZpaT TeHIJIaMa XOCHA Gy Jjamu:

Pt +2Qt+ R =0, ‘ (4
Gynpa: .
- P =a, > 4 a,ym® -} ayn® + 2a,,im + 2a,,mn -+ 2a,5nl,
Q=1(ayX + a1aYo + G152 + a1d) + M (g% + Aaelfe +
+ @532 + @34) + 1 (a51%0 + golio + G392 + Gs4), ®)
R=a x5} +anyf+a,,25 + 23, %4, + 203 %2y + 28,545 2, +
+ 2a,,%0 + 28400 + 20342, + Agqe -
(5) JaH xypmmd TYpHOIHKH, P KoadhdHUMEHT # TYPPH UHIUKHHHT
- 16—2818 ' _ 241 -
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(%o Yo» 20) HyKTaCHra GoF/K GY.MacaH, u HuHT (aKaT HYHAATHPYBuH
BeKTGpPHraruHa GOFIMKAND.

Tabpud. Nynanrupysun sektoprapy P = 0 wapruu KaHOATJIAHTH-
paiuran Gapua TYFPH uHM3HKJap Oepu/iraH cHpTra HucGatan acumnmo-
muk dyraauuiea s2a Gyrcan mgrpu 4usuKiap JeHunaiH, HyHaaTHpYB-
YH BEKTOPJIADHH 3CA QCUMNMOMUK dyHaiulual eexmopaap JeHuiany.

Arap u Tyrpu uMsMK S cuprra HHCOAaTaH ACHMOTOTHK HyHAMHIIA
sra 6yamaca (avuu P =0 6yaca), y xonga (4) KBajpaT TeHr/ama WK-
KuTa t;, l, wigksra sra 6Vnamd, Oywja f), f, MKKUT? TYPJH XaKHKHil
coH Oysica, TYFpH UH3HK CHPT GMJGH MKKHTA YMyMHH HYKTara srajup.

ty, 1y KyluMa KOMILIEKC COHJap 6y/ca, y XOMfa TYFPH YHM3HK CHPT
OusaH MKKMTA MaBXyM YMyMHH HyKTara 3ra, ¢, =1, Ja TYFpH UH3HK
CHPT OMJIaH YCTMa- YCT TYLUaJurad MKKHTa yMyMHH HYKTara sra 6y.u6,
6y BakTla TYFPH UHM3HK CHPTra ypunadu ReHvsajy.

Arap u Tyrpu umsuk S cuprra HiucGataH aCUMITOTHK HYHajuuIra
sra 6ysca (apan P = 0 6ynca), y xonma (4) nas

2Q¢4+R=0 (6)
6y. 1m0, 6y epia TypJH Xos1ap 103 GEpHIIH MyMKHH,
a) Q+#0, 6)=t= -% 66, u TyFpH uMsMK S cHpT Giam

6urTa HYKTaJa KEeCHILajy.

6) Q=0, neknn R = 0 GyJaca, (6) TenrsaMma MabHOTa 3ra 3Mac,
6y %on S cupT OWiaH u TYFPH UH3MKHMHI KeCHUIMACJHTHHM GUJIIMpaiH.

¢) Q =0, R=06ysca, (6) TenrsaMa { HUHT Xap KaHZaH KuiiMa-
THAA YpHHJM, Oy 3ca & TYFpH UM3MKHHWHT XaMMa HYyKTaJapu S ra re-
THIA, SBHU TYFPH UH3HK S CHPTHHHP TAapKHOWJA SKaHJUTHHH GHJigu-
papu (OyHzail TYFpH YH3HK S CHPTHHHT sAcogducu 1e6G artanagd). DHmu
P 0 6ymub, t, = t, Xonra kahrainuk, Oy xosama u TYFpU YMsHK S
cuptra ypunma je6 aranran spu. By Bakrma « tyrpu  umsukmmar (x,,
Yo, 29) BYKTaCH cudaTtHja 1y YPHHHMII HYKTacHFH oJcak, Oy Hykra S
ra-Xam teruuvid 6yJranu yuyd (5) gan R = 0. ¥ xoaxa (4) nan

P4 2Qt=0 éku (Pt +2Q) =0,

20
By renrsiamanHuHr OGHTTA WIAHSH #, = 0, HKKHHYHCH 3Ca f, = — 5 Ap.

PaBmankn, f, =1{f; =0 O6yimmm yuyn Q=0 Oyammu 3apyp Ba
eTapJMAup, SBHH
(@11% + G12Y0 + Q132y + @19) I + (@p1% + Apalfo + Bas20 + a5 m +
+ (@31% +055Y, + A% + Aze) 1 = 0, (7
By reHryMK u TYFpH umsuk S cHpTra HucGaraH acHMMITOTHK HyHa-

aumra sra 6ynMaranga yHMHT S cHpTra (X, Yo, 2,) HYKTala yPHUHHIIM
> ,

yuyH AYHaATHPYBUK U BEKTOD KOOp/AMHATAJapUHK KAHCATJIAHTHPHLLM
Kepak Oyaran wapTAup. Pabmasku, (7) HM kaHoaTiaHTHpYBWM [, m, n
Jlap YEKCH3 KYMAHp (UYHKH yY HOMAbJIyM/H OMTTa TeHIJIAMajwp), AeMaK
M, HyKTaja cHPTra YDMHYBYH YEKCH3 KyN TYFPH YH3HKJAD MAaBXYA.
By ypunmanappan GHpura TerMmid uxthépuil M (x, y, 2) HyKTamu oJg-
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cak, Mg M (x —Xo, Yy — Yo, 2— 2p) BEKTOp Iy YPHUHMAHUHT HYHAITH-
pyBuM BeKTOpH GyJajy, y XOJla YHMHT KoopAHHAaranaph (7) IiapTHH Ka-
HOATIAHTHPHLIH Kepak:

(auxo + @y + 1320 + A1) (X —Xp) + (@91 %0 + a5y +
+ @g520 + A54) (Y — Yo) + (A51%0 -+ @yolo + Q5520 +
fpannss e + a5 (2 —29) = C. (8)

U_IyH;xan 10 CHPTHHHI M, Hywracura yTKasuiraH xap Gup ypunMma
TYFPH YMSHKJAATH MXTHEPHA HYKTAHHMHT Koopauuarajapud (8) HM KaHoaT-
JaHTHDHIIM KepaK. (8) TeHrsiamMa x, y, z ra HHCOATaH YH3HKJM TeHr.Ja-
ma Oyarand yuyH y M, HyKTajan YTyBYM GHPOP TEKHUCJHKHH aHMKJafi-
JM, XyAJIH Uy TEKHCAHK S CHPTHHHr M, HYKTACHra VTKasuJraH yput-
ma mexucauey fe6 aranagu. J[leMak, MKKUHuM TApTHOIU CHPTHHUHT G-
pOp HYKTacHra YTKasuiran 6apua ypHHMa TYFpH YM3HKJAD TYMJaMu Gup
TEKHC/IMKKA TeTHULIM Oy/mb, 6y TeKHCIHK CHPTHWHE 1y HyKTacHra yT-
Kasu/irad ypHHMa TeKHUCIMKIaH HOopar. Hlyupait xum6, (8) renrsiama
HKKHH4Y TapTHOM CHpTHHHT Mg (X, Y, 2;) HyKTacura VTKasu/ras
ypHHMA TEKUC/IMK TeHI/aMacHIHp.

Arap (8) paru (x — x), (¥ —Yo), (2—2,) HHHT KO3(duIHEHTIAPH
6up BagTAa HOJrA TEHT, SABHH

Q11X -+ Qyalfo + y520 + a5y = 0,
1% + QoY + o320 -+ gy = 0,
Qg1 Xy + Q3o + Q332) + @34 = 0 9)
6y/ica, ypHMHMa TeKHCJHMK HOAHMKJHP.
By (9) wapryapau KauHoaTIaHTHPYBUH (Xo, Yo, 2) HYKTA CHPTHHHI
maxcyc Hyxkmacu fe6 atanagu. JleMak, CHPTHHHI MaxCyC HyKTacHia
VHUHT YPUHMa TEKMCJIHTH aHHKAaHMaran Oysanu.

DHIAM UKKHHYH TAPTHOIM CHPT 6HJIaH TEKHC/JHKHUHI KeCHIMII Maca-
Jacura yTaiIK.

S ukkunud TaptvOd cupr Ba II Tekncimk Gepuiiran 6yacun. Ad-
¢duH penepuu imynjad Teniab onamuskd, Il=xO0y 6yacun, y xouna
wy peneppa II Tekuc/mk

z2=0 : (10

TeHrJaMa Owad aHug/IaHajd. S CUPTHHHT TEHIVIaMacH 3ca Uy penepia

yMymuil xonia, Avad (1) kypunuinga 6yacud. (1) Ba (10) Tewrsamaap-
HU Oyprajukia eucak,

4y X% -+ 205Xy + Agel® + 2a,,% + 203y + a4y = 0. (11)

S cuprra Ba Il rekncankka termmum Gyaran Gapua Hykrasap (11)
TEHIJIAMAHHY KAHOATIAHTHPAJH.

Kyiugaru xoinap 103 Gepuiut MyMmKHH, 1) a?) 4 af, - aZ,5-0, 6y
BaKTAa yMymaH oarasga (11) TenryiaMma z =0 TeKHCIHKAR HKKHHUH
TapTHOJM UH3HKHH aHHKJafiay.

2) a;, = a,, = a,, =0, Gy epna: a) a,;, €éku a,, JaH Kamuja OuT-
TacH Hojjad ¢apkau Gyuca, (11) TteHrsama 2a,,x -+ 2a,,4 + 644 =0
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KypuHHIIZA 66, 2= 0 TeKHCAPKAA TYFPH WYHSHKHH aHMKJANAH, Je-
Mak, Oy xonza S cupr Gusan I TeKHCAMK TYFpH umsHK OyiiMua Kecu-
LA, ' v '

6) 1= Q3 = Ay, = 0= (1) TenrnaMa z (2a;3x + 20,4 + a2 +
+ 2a5,) = 0 xypunuwna 6yau6, y 2 =0, 2a,3x + 2a,5y + 352 + G5,=

= ( TeKHC/MKJIApra axpajub Keraid (paBIIaHKH, Oy BakTHa GepHJ/TaH -

I TekuMC/MMK WYy CHPT TapKHOMAa Gynajm);

€) 814 =05, =0, a,*0= (11) TenrnaMaman a,, =0 &Kemb uu-
kHO, 3upMK Pyl Oepapu, Oy aca S cupr Ouian II rtexucimk Gupopra
XaM YMyMHiH HYKTAra 3ra SMac/WrHHH GUJIHpajH.

Ilynpaft KMiu6, HKMHUA TAPTHOMM CHPTHMHT TeKHC/IMK OH/IaH KecH-

MH:
a) HKKHHUH TAPTHOMM YH3HKAAH:
6) OuTTa TYFPH UH3HKHAH;
¢) TeKucauKAaH (Oy BakTAa CHPT HKKHTAa TeKHCJHKKA axpaub, Oe-
pHJIraH TEKHCJHK Iy TEKHCJHKJapAaH Oupu Gynazm);-
p) 6yul Tynaampas (AbHE CHPT OMJaH TeHCIMK GUTTA XaM yMyMHi
HyKrara 3ra Gyamainu) uopar SKaH.
I-Mmucon x*—xy+zy —bz=0 cupr Guian

x—lO_yJ-S
7

3
= -il— TYFPH UMBHKHMHI KeCHIUTaH HYKTAJADHHM TOMHHT.
Eunm. Bepuiran TyPpH YM3HK TeHTJIaMacHHH NapaMeTPHK KypH-
-~ Humga ésamus: x = 104-7¢ y=>5+4-3f, 2= —1{, Gynapuu Gepuiran

cupr TeHrsamacura Kyfcak, (104 7£)°—(10 + 76 (5 + 3)—¢(5 +
-+ 3t) + 5t = 0. By TeHr;iamaHn cOMIsJIALITHPCAK,

£ +4+3+2=0,
Gy Ksajpar TeﬂrnaMaHHHr‘\Hmnsnapm ty=—1, t,=~—2 by guir
MaTJapHK TYFPY UM3HKHHHI TIapaMeTPUK TeHrJaMaJiapufard ¢ HUHT Yp-
HMra KVHCaK, .
th=—1nax=104+7(—1)=3, y=5+3(—1)=,2,
2=—(—1)=1
tb=—2mx=10+7(—2=—4, y=54+3(—2)=—1,
2= —(—2)=2,
Hemax, uananran "ykramap: (3, 2, 1) ea (—4, —1, 2),
2-mucon. x*—y*—2x+2—3=0 cuprannr (I, 1, 5) mykra-
CHfaTH yDHHMA TEKHCJIMK TEHIJIAMACHHH E3MHT.
Eunu: By epma: a,, =1, @33 =—1, a3=0, a;,,=0, a,; =0,

1
=0, a,=—1, az4=0' a34=-2—’ Ay =—3,
=1 y=1 2=5.
Bynapun (8) ra xyiicak,
—(y—1)+ ;_(2—5)=0 éxu 2y —2+3=0,
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6y HM3NaHTaH YPHHMA TEKHCJHK TeHIJIaMacHaup.

"MHCOJN. x>+ 3y*—4xz2—z4+2—6=0 CHDTHHHT 2 = 0 Te-
KHC/IMK GHJIaH KeCHMHHH TOINHHT.

Eunm: 2=0 un Gepunrau CHPT TeHTJIaMacura Kyicak,

) x* 4 3y?—6 =0.
Bymn copfapox xosra KeJITHPaMH3:
xé ¥

2

6

AeMak, KecuMfia spiM kaapu 16 Ba V2 6§aran smmnc xocmn wu-
JUHag4. - ) .

=1,

20-§. Cdepux cupr

I 6o6pa cupr Tenrnamacu TYIUYHYaCHHH GepraHMMM3na chepa Tabpu-
unM GepuG, YHHHT KyHMEATH KAHOHMK TEHIVIAMACHHM AeKapT penepHja
KENTHPHO YHKapraH SpHK: :

(=0 +(y— )2+ @z —cr =R, (12)

6ynma (a, b, ¢) —coepa mapkasu, R — ciepa paguycu.
(12) mu Kyd#uparuua é3amus:

xz—l—y?+22——2ax—2by-—-202+a2+b2+02—R2=0. (12)
Bynpan: 1) CepaHUHT HKKHHYH TapTHO/IM CHPT 3KaHJ/IMTHMHH KYpaMus,

2) (12) na xy, xz, yz KynalitManap KatHauiras Xapnap HyKJAnrHaH,
.3) % y?, 2% oamuparu KO3hQUUMEHTIaDHUHT | ra  TeHrJIMIHHH KYpH6

TYpHOMHU3, ~
Sumn (1) sa @y =a;3=a,=0 pa Q11 = Qpy = B33 JIe6 chapas
KHJIHHCA, ) ‘
a1 X* + any® +a,,28 + 2a,,x + 2050y + 2052 + a,, = 0 (13)

TeHrJaMa cepaHd HPOaa KHIagMMM Jerad caBosra KaBob M3JaiJIuK.
@y; %0 ra 6§m6 106opu6,

2ay, . 2a,, =B 2aq, =C Qgy D
— y - y T = y — T =
a3 a ay a1

Ge/runalIapH! KAPHTCAK,

x2+y2+z2+Ax+By+Cz+D=O.. (14)

By renrsamanu Kyiumarnua ésum MYMKHH:

2 drt () = (4) +ur+ Byt (3) = (2) +=+ce +

2
(8]~ (5] <00
SR R P

ékn
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A ,
(x4 5) o3  +[e+5) = F@+B +C—4D. (5
Ky#nparu xoaapHu Kapab 4nKaijiuK:

a) A2 + B>+ C*—4D>0; 6y xoa14

(x+5) +g+3) +(z+5) =(zVaFFFFC—4D),
. A B C\
6y TeHrjama 3ca MapKasH (——2-, — 5 ——-5) HyKTaja Ba pauycH

R = —;—VA2 + B? 4+ C?—4D ra Tenr cdepa TEHTJIaMaCHAUP.
6) A® 4+ B*+ C*—4 D =0, 6y xoagma (15) tenrsiama

(x+%)2+(y+%)2+(z+%)2=0

A

+

o | ™

KypuHHuimfa Oy/m0, YHM KaHOATJAHTHPYBuM takar Gatra (-— —E—;—,

——%) HYKTa MaBXyARHD.

¢) A%+ B2+ (C?—4D < 0. Dynpan xypusamury, dasona (15) uu
KAHOAT/AHTHPYBUH GHTTa XaM HyKTa MaBXKyJ 3Mac. YMyMHHAJHKHH GV3-
MacaMK yuyn Oy Baktaa (15) TeHrsama masxym cepanu anukaaiou
JefmMu3.

JHemax, (14) tenrsiama ¢agarruna A2 + B? + C*—4 D > 0 mapraa
chepannt aHUKJIAANH.

l1-Mucoa. 2x2+42y*+ 222 —2x 44y +2z2—5=0 cdepanusr
MapKasd Ba DaJHyCHHH TOMHHI.

Egyum. Tenrsamanan:

x2+y2+22—x+2y+z—%=0,

ey L L e — 2 1_1_.5_ !
W=t o —cF P2+ 1=+t eb = —5 =0, o
1\2 1\2
(r=g) + 1+ (24 5) —2 =0

Hemak, chepaHHHT MapKasH (;—, —1, — %) HyKTaja, pajuycd sca 2 |

ra TeHr. _ |
2-Mucoda. (x— 2P+ y?+ 22 =4 chepanunr M (3; V'2, 1) myx-
TaCMJA YHTa YTKA3WIraH YPUHMA TEKHMCIMK TeHIJIAMACHHL E3HHT. /s
Eyum. (8) tenrsamara a; (i, j =1, 2, 3, 4) Budr KUAMAT/IapHHH :

KYiu6, ypHHMA TEKMC/MK TEHIVIAMACHHH €3HMIU XaM MYMKHH 3], JIEKHH g
ou3 Oy epia Gowkaua iy.1 Tyravus. By epia, cdepa mapkasn O'(2, O,
0) mykrana, paguycd sca 2 ra tear. Ccepanndr M Ryxrajga yTKasui-
raH ypMHMa TEKHC/JWTH cgepa pajHycHra NepreHiuKyJsp/ra ca6abm :

—_—
MO’ BeKTOp YPHHMA TEKHCJUKHHHI HOPMAn BeKTopH O6ynapu. Ammo

246 B
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—A715’ (—1, —V92, —1) HeMaK. W3JaHIzH TEKMCJUK TEHIVIAMACH (11
606, 138 Alf-Ko )+ BlY-§-)+C(580)=0
—1x—3—V2H—-V2—1—1=0
€K’
x4+ Vo%+2—6=0.

21-§. UkxkuHu# TapTHOMH NUJIHHIDHK CHPTJIAp

Bupop T1 Texucaikpa L MKKHHYA TapTHOIM HM3HK XaMmJa iy TeKHC-
JMKKA napaJuies Gy/amara U TyFpu un3nk OepusraH GYJ/ICHH.

Tabpud. u TYFpH UM3HKKA Mapajies Xamja L umsuk Ousad ke-
cumyBus asonaru Gapua TYEpY UM3MKJIAD TYIIAMH UKKUHUU mapmub-

AU yuaurdpux cupm fe6 aranajd.
Tabpudna KaTHataéTrad [ uM3MK Lly UWJMHADHK CHDTHHHT djHaa-

mupye4ucy, TYFPU YH3HKJAp 3Ca YHHAT Aacosuuaapy JeAWIaH.

Tawpudpan Qoiinanannd, apoun penepia S IMIMHIPHK CHPT TEHT-
JaMacHuyM KeJTHpHO unkapaituk. Coatamuk YuyH, AYHAITHPYBYM YHM3HK-
HE xOy TeKUCIHKAA OJ1aMH3:

L:F(x, y) =0. (16)

-
¢4 TYFpH UM3MKHHHT HYHAJITHPYBUM BEKTOpH U ({, m, n) (181-ums-

Ma),
Uxruépuit M (x, y, 2) € S HyKTaud OJIAMH3. My M nyxragan y1-

raH sicoBUMHMHr X Oy TEKHCIHMK OMTaH KeCHUIraH HyKTacH N (x4, 45, 0)
_——

Gyacud. Y xonza MN (¢, —%, Yyp—Y, —2) Ba MN 1| Z sbad MN =
= A u. Byngan: ¥, —x = M, yp—y=>Am, —z=Ahn (n5=0, uyHKM
ud x0y). —z=>An jan A uit tonu6, ONAMHIH HKKM TeHrJIHKKa Kys-

MH3. ; yA

1 : m
X, =X——2, =Y ——2
n n

(17
Ammo N € L= F(x,, y) =0,
JeMaK,

F(x——rllz. y—"2)=0. (18)

Iilyupa# kuu6, (18) renr-
JlaMa LH/IMHAPHK CHPTHHHT TEHT-
JiamacHup .,

Jemak, kyuaatupysuncu F (x,
y) = 0 KYpHHHILAArH TEHTJaMa
Ousan  Gepunarad,  fICOBYHJADH
sca (I, m, n) BexkTopra napai-
Jesl IAIMHIPHK CHPT TeHTrJaMma- 181- unama
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CHHH XOCHN KuiMw yuyH (16) aru x, y Ypuura moc pasumga x — L 2,
i n
y— iy uponasapud xyium Kepak skaH. « || Oz jan uGopar xycy-
n

cuit xoama u I _e;=>;(0, 0, n) Ba (18) TeHrsiama ywby KYpPHHHIIHH
onaju: ,
F (x, y) =0. (19)

Axoiin6 Xysocara Kenmuk: sicoBunaapu Oz VKxa napajjesn WHJIMHA-
DMK CHPT TEeHIJIaMaCH HYHANTHPYBYM TeHIVIAMACHHHHT Y3rMHACHIMP.

x2 2
Macanan, xOy Tekuc/MKza saJunc — —I—i—z = | TeHrsamacH GuJaH
@

Gepunran Gyuca, Oy Tenriama casona scosudnapy Oz ykka napansen
UMJMHAPHK CHPTAAH HOOpart.

- > -

MIKknHun Tapti6an umimuapnk cupr o8 = (0, e, e,, e;) addun pe-
nepia Gepu/iraH GYJICHH: paBLIAHKH, Oy TeHIJlaMa HKKHHUM JapaXkajy-
JMp, CHPTHHHI SICOBUMJIApHMTa mnapaJizest Gysmaran II TekHCJMK GHJal
KECHMHH TEKIUMPaH/IHK.

—_ e -
Sluru B’ = (0', e/, e,, €) adpdun pemepuu myHAal TaHAaG OMaMU3-

—- — —_
ki, O HyKTa Gunan e, €, Gasuc Bektopiap II ja »kofinatcum, e, 3ca
u ra napanien 6yacuH. ¥ Xoaja 8 naH B’ ra yTHIA TeHTJIAMAHHHT
Aapakack CakJaHranu y4yH S cupT <8’ fa XaM HMKKMHYH TApTHOIM Hy-
JIMHIPUK CHDTHH aHHKJaHAW, Jiekun Oy TeHI/amMaja Y4YHHYH V3rapyBud

—
2’ xatnammadign (O’ 2’ | u Gyarauu yuynm).
YuuHr ¢’ penepjarn TeHIJIAMACHHM yMyMH XOMfd Kyiinjaruua
€3M11 MYMKHH:

ay X"+ 2a,x'y + agy’* + 2a/,x" + 2aLy’ + aj,= 0. (20)

Hemax, S Ousan I1 HMHT KecHIIMacuiaH XOCHT GYJran reoMeTpHKk oG-
pas ymymuit xo/ixa (20) Tenrnama GunaH annkaanagy. By (20) TeHrua-
Ma 3ca Il TekuC/MKIAry MKKHHYM TapTHGJM UHSHKHHHT YMyMHi TeHIJIa-
MacHAHp, Iy MKKHHYH TapTHO/IM YMBHKHHHT TYPHTa Kapab MKKHHGM Tap-
THOIM UWJIMHADHU cuH(JApra apatiili MyMKHH. Bynjan Tamkapy, (20)
OM/IaH aHMKJIaHAJMTaH YMSHKHH S HHHT HyHa[THpYBuMCH cudatHia Ka-
Oy/1 KWicak XaM Oysiaju. JleMak, WKKMHUM TapTHGMH- IMJIMHAPHUHT 1§~
Ha/ITHPYBUWJApU: 3JUIMNC, runepGoJa, napaéosa, MKKHWTAa KeCHIIYBUH TYE-
DY UM3MK, MKKHTA y3apo napajsen (ycTma- yCT TylUMaraH) TYEDH 4HM3HK-
Japiad’ ubopar 6ysumy Mymkus. Hynaitupysuuiapn iy YH3HKJIapJiaH
nGopaT MKKMHYH TapTHOMM UMJMHIDHK CHPT/Iap MOC DAaBHILIAR SAAUNMUK
Yuaurop, eunepboiuxk yuaundp, napaboruxk yuiuHOp, UKKUMA Kecu-
wyedu meKucauk, uKKuma §aapo naparnen mexucaux (yCt™a- yer Tyul-
MaraH) 1eG IODHTHIAM (OXHDTM WKKHTACH Gab3aH aidHuean yuiundp
AeG XaM IOpHTHJIAMM). By uumMsApnapuuur TeHr/aMacHmH JeKapr pere-’
puna (KaHOHMK X0Jira KeJTHPHO) €3aMu3:

2 2
DNMHMOTHK LHMHAD f— —l—%; =] (182-a uusma).
p
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NN

i _1~70 ' y
—_
x
S
/. ¢/
z
,( k7
VA
182- ynama
] 2
Tunepomuk wumagp — — 4 — 1 (182-6 wusma),
P P

[TapaGosmk LuIMHAp Y= —2px (182-c wisma).

% 2
VIKKH KeCHIIyBYUH TEKHCJHK :— _Z_Z =0 (182-0 yuama).
Mk napajiien Tekucmk x2 —a® = 0 (a4 0) (182-e uuama).
Mucoa. WUynanmpysuncn (xOy) rtekucamkna x° - 2xy — 3y —
— x =0 Tenrsiama 6unan amukJsaHysud, scoBumsiapu (1, O, 1) BeKTOp-
ra napauieJl UHJIMHIADHK CHPT TEHIVIAMACHHH G3HHF.
Eunw. Bepuirannapra acocan: F (x, y) = x2 + 2xy — 3y? — x=0,

l_; =(1,0,1),!=1 m=0, n=1. Y xonga 6y CHPT TEHIJIaMacH:
Flx—z, ) =(x—22+2(x —2)y — 3> —(x —2) = 0.
OHIM MKKHHUHM TapTHOIH CHPT
S:0y,0% 4 agoy® + ag32® + 2a,,xy + 205,52 + 2a,5y2 + 20,5 +
+ 2854 + 2052 +- 0, = 0 (1)
249
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YMYMU# TeHrsiamMa GujaH depnmaﬂ 6yJca, Kanjail IapT GaKapuaranja

6y TeHIJiaMma sCOBUMJADH P {{, m, n) BexkTOpra napajiel MKKHHUH Tap-
THOJA UMJMHAPHK CHPTEX aHMKJAIl MacasJacura TyXTalaf/iiK.

12-§ pa vxxuHUM TaanéJm CHPT CWJaH TYFPH UHSHKHHMHT KeCHILMII
MacaslaCHHH TYJHMK KypHO uMKKaH 3i¥K, Oy MacalaHMHI XaJl KWIMHHINK
Pt* + 2Qt 4 R = 0 xpagpar Tenrsamara GorauK Oy/au0, yHH GH3 My-
taccas TeKIIUpraH 3]uK.

-~

(1) cHpTHHBr sicoBuMsiapH u (I, m, n) Bekrtopra napajjesa G3JICHH.
M (x4, Yy, 2;) dasoparn uxTHEpHii Hykra O6ysichH, M HyKTajan yTu6
>

u ra napanjes TYFpu umsuK € (1) cupr TapkuOBpa O6yJaamu, €K y GH-
JlaH OWTTa XaM yMymiHl HyKrara sra Gyamaimu. Y xoapa 19-§ naru
6) éku c) xoara acocan Q = 0 éxu

X1 (@l + aygm -+ ay3n) 4 Y, (@1l 4 agem + aygn)+
+ 21 (@3, + azem + agan) + (@l + agm + an) =0

6ynanu. M HyKta Xap kawjaii 6yJarania xaM Wiy wapt AOHMO Gamapu-
JHIIM YYYH

ayyl + agpm + an =0, a5l + azem + azn = 0,

(@n
Aoyl + Ay + agn = 0, agl+a,m—+an=0

6y JosuM. Akcunua [, m, n Jnap (21) HH KaHOATJIAHTHPCHH, y

.
xonna u (I, m, n) Bekropra napajjien Oyaran TYFpH uusHK (1) HHHT
SICOBUMCH SKaHJHMIHBH HCOOTVIAHMHS.
Xarukaran xam, (1) cupriuur uxtaépuit M (x,, y;, z,) HyKTacunu
—_

ONAH/HK, y HyKTaja u ra napanjed KWIMG YTKasuiran u' TYFpH uH-
3K (6) HMHr fACOBUMCH SKAaHMHH KypcaTaiinfik, 4 HWHHT NapaMeTpHK
TeHIVIaMasapH Kyfujaaruua -6yJICHH:

x = x"4lt, y="y, +mt, z= 2, + nt

By kniimaryiapuan (1) ra ky#icak xamaa (21) s Ba ‘'B) H svtH-
Gopra oicak, P = Q = 0 6yaami. M nykra (6) ra Ttervmwld 6Y.rasu
yuyd (9) mai R =0 skavaurd KeqmO uHkamM, Jemak, 19-§ maru c)
xXoJara acocad ¢ TYFPH uusuK (1) HHHI SCOBUHCH 3KaH.

Ky#ngard mMyxum XyJiocara  KeJK: (1) Tenrmama OusaH aHMKJa-

HyBUM CHMPT sICOBUHNApH u (I, m, n) Bektopra napaiien GyJiraH upu-
JIHADHK CHPT GYJHIK y4YyH (21) LIAPTJAPHHAT  GapyacH GaxKapHJHIIM
3apyp Ba eTapJyi 3KaH. :
Mucon. x*+4y* 4 22°+ 2xy + 42 =0 tenrsiama GunaH aHvK/JaH-
raH CUPTHHHT UWJIHHIPHUK CHPT SKaHJUTHHH HCOOTJ/IAHT.
Eunm. (6) 6unan commmmupeak: a,; =1, @y =1, 33 = 2, a;, =

=1, =2, ;3= 0y = a;; =0y, = ay, =0. (21) cucremanu rysa-
MU3:
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kit L AP he s S A s Ll SRR

THPYBYH BeXTOp 6yJ1ap 3KaH.

l+m=0,
14+m=0,>n=0,l=—m [ =1 pecak, m= — 1,
n=20,
, 2n =0,
IeMak, P (1, —1, 0) sextop Gepu.raun

22-§ Hkxunuu TapTHGIM koHyc cHpTaap. KoHyc kecumaapH

CHPT $ICOBYUMJIADH Y4yH HYHaJl-

Bupop Il Tekucimkza L HMKKHHUM TapTHOIM 4u3MK Bd Oy TeKHCJ/HKKA

TerHuwd  6ysamaran M, Hykrta Gepiwiran GYJICHH.

Tabpud. Pasonarm M, Hykragau Y6, L HH Kecud yTyBuu
Gapua TYFpH YM3HKJAp TYNAAMH WKKun4y mapmubau KoHyo cupm (€Ku
KoHyC) e6 aranapd. M, KoHyC y4u, L 4U3MK 3Ca KOHYC UfjHAAMUPYE-
Yucu, KOHYCHH XOCHJ KH/IyBUM TYFPU UM3HUKJAD YHHHT sAcosiusapu Jed

arasajH.
Kodyc sacoBumjaps  Mapxasu
KoHyC yuMpa OyaraH TYFpH um-
3UKJap OOFJiaMHra TeTHIULIHAND.
SHIM KOHYC TEHTJIAMACHHH KeJl-
THpUO uMkapaiiuk. Acddun penep-
HE [IYHA&H TaH/Jab OJIaMH3KH, KO-
HYCHUHT HYHaJTHPYBUHCH  &Trad
tekucsuk Il = xOy  reknciuxnan

. uBopat 6yaub, M, (xe, Yo, 2,) HYK-

ta 3ca ¢asouunr xOy nga érmaran
HXTHEpHA HyKrtacH G6y.cuH (183-
4u3Ma). :

L:F(x, y)=0. (22
Konycuunr uxtuépuit M (x, y,

2) HyKTacHHH OJalJMK, y XoJlia
Mo M TYFpr UM3HK KOHYCHHHT

M

183- unama

- ficoBYHCH 6Yom0, L Ouaan (AbHu xOy TeKHCIMK GHJIAH) KeCHIITaH HYK-

tack My (xy, y,, 0) 6yncun. M, M, M, uykranap Gup TYFpH UH3HK-

Ia €rrand yuyn MM, | ATOM €KH Amlz AMM =
Xy —Xo=MAEx—x0), Y1 —Yo=A(y—y,), 0—2, =h(z—2)

EKH

X=X tAX—x), Y=Y+ Ay —Yo) 2+ r(z—2)=0.
Cyurrd TeHrJMKAaH A HM TONHO, aBBA/ITH MKKHM TEHIVIMKKA KYAMU3:

(23)-

X—X
Xy = Xy + 2
2,

0 —2

M,€L=>F(x; y;) =0

€KH

2y Y1=Yot+

Y—Yo 2

2, —2
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F(xo+z_x: Zps yo‘f‘i}_y:‘zo)zo- (29
o——-‘ &

0.~

PaBiiank, KoHycra Teruiuiy 6apua HyKTaJlapHHHI — KOOPAMHATaJapH
(24) vr KavoaTJaHTHpaZH, KOHycra TeruuuiM GyJMaraH Xeu KaH[ail HyK-
TaHUHI KOOpAMHATanapu (24) BM KaHoaT/iaHTHpMaiau, AeMmak, (24) udopa
KOHYC TeHIJlaMacHMP.

Konycnuar yud KoopiuHarajap Oowmpan HOGopat 6yjraH XOJHH TeK-
mmpaiank. BysuHr yuyH 4BBasio anreGpafan (yHKUMSHMHT GHD JKHHC-
JIUJMTH TYIIYHYacHHH SCHAH/HK: arap Hctaarad ¢ yuyu F(xf, yt, zf) =
= t*F (x, y, 2) wapr Gaxapuica, F(x, y, 2) GbyHkuus k- napaxanu 6up
KAHCAM GyHKuus fe6 aranap spu, Macanas, F(x, y, 2) = x*—y? + 2%
GYHKIMA hKKUHYH Japaxkain OHp XKHHCIM (DYHKUHUSAUD:

Ftx, try 1) = (0 — () + (2 = £ — g2 + 2) =
=1F(x, Yy, 2e (25)
F(x, y,2)=0
6up KuHCIH TenrJ1ama 6YJn0, GHpop S CHpTHM aHuKJacHH xamaa M, (x,,
Yy, 2,)€S 6yacun, OM; TYFpu uM3UKHH yTKA3aMH3, YHHHT TIapaMeTpUK
TeHT/IaMaJIapH:

y X =1xy, Y =1y, 2 =1z, (26)
OM, unur uxtuépuit M (x, y, 2) HyKTaCHHH oJai/MK, (26).-ra acocaH
M (txy, ty,, tz,).

Sdpi M HyKTaHMHT KoopAuHatanjapuuM (25) ra kyimb, F(x, y, 2)
HUHP GHpP XUHCJH 3KaHMHU 3BTHOOpra oJsai/vK:
F(ix, ty, tz) =t* F(x, y, 2) = 0; nemak, OM,; < S.

Xyanoca. (25) xypunMiugary OMp XHHCIH TEHIVIaMa yuu Koop}m
Hatanap Gowmpa GyJiraH KOHYCHHHI TeHIJIaMacHjaH nGopar,

Arap

F(x, y)= a;:x* 4+ 2a;,xy + a4 + 2a;5% + 2053y +a33 =0

6yJica, KOHYCHUHT yuH cH(aTHAA, copfammk yuyH, My (0, 0, 1) un ox-
caKk, (24) TeHrjiaMa KyfuaardH KYPHHHIIHH OJaau:

a)3%% 4 2a,5xy + Aol + 2a53x (1 —2) 4- 2a,y (1 —2) +
+ a3 (1l —2)* = 0. @7

Ouau (1) KypHHMIIAArH TEHTJIaMa KalCH IUapT/iapia KOHYCHH awHK-
Jlalil MYMKHH Jlerag caBoJra yTaiJHk.

—_
S rouycHuHr yaH Mg (x,, 4, 2,) HyKTaga peimk. Wxmuépuit u (I,
m, n) BeKTOpHH o0 (6y BeKTOp acHMNTOTHK HyHa/yiura sra G6yuma-
>

cuH), M HyKTajaH 4 ra napajjiesl W TYFph UM3HK VTKa3ai/MK, YHHHT
napaMeTpHK TeHrJiamasapH:

X=1xo+Ut, Y=y +mt, Z=2y4nt, (28)

— 1 a'mau (1) HMHP KeCHIMII HYKTAaCHHHM M3J1acak, (4) TEHI/aMa XOCHJ
iz M€ S 6Yaca, (5)‘>R—-0 Y xonza
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4)=P2+ Qi =0, (29

KonycHunr Tabnpudura acocan u TYrpy uM3MK S ra TY/IMK TerHilau 8Ku
dakar 6urta M ymymuit Hykrara sra, 6y ferad cy3 (29) Temrsama uek-
CM3 KYN eunMra sra €ku Qaxar Gurra { = 0 ra sragup, (29) nam k-
punuG TypuOIMKH, Oy MmapTJap GaxapHAMH yuyH Q=0 6y mumu Ke-
pak, Gynu &iub é3cak,

(@10 + Quallo + G1320 + Q1) 1 4 (@910 + Aga¥o + Apg2y +'a5) m +
+ (31X + aoY + As320 + Aze) 1 = 0, (30)

» w» o ng
- By wapr acumnrotnk #yHanumra sra Gy/ivarad xap KauAal 4 BEKTOp
yuyH GaxapHAraH/JMruaaH:

Q1% + QyolYe + Q1329 + a4 = 0,
Q91X + Agalo + Aa32 + Aya = 0, (3D
Q31X + Asalfo + Q3329 + A3y = 0,

M,€ S uu xampa (31) uu swTHGOpra oJsicaK,

()= agyxp + agyo + G432 + agy = 0. (32)

Hemax, (1) TeHrJava KonycH: HdoJataraHia KOHYC YUHHHHT KOOpJHHA-
tasapu (31), (32) mapT/IapHH KaHOAT/IAHTHDHILM Kepak.

Akcunua, (1) Tenrsama Gepuaran G6yJca xamaa 6upop M, HykTa
yuyn (31), (32) mapraap Gaxapusica, Gepuirad Tedr/aMa yun M, Hyx-
Tajard KoHycHn Hpomanaiiad. XakHkataH XaM, M, HU4r KoopAuHaTasa-
punr (1) ra gyiu6 xucobaacak xamaa (31), (32) uM 3wvTHOOpPra oscak,

"M, € S 3kaHura MILOHY XOCH/ KHJIAMH3.

Supn M, nyKragan uxruépuit (28) TYFpH UM3MKHM YTKasu3, y GH/aH
S HHHI KeCHIIraH HYKTAaCHHH TONHIIra XapaKar KH/cak, (4) TeHriaMaza
Q=R=0 6ym6, P*=0. Bynman u Tyrpu umsng S Ounan ¢a-
kat OurTa M, HyKTaja KecHmagud €kH Oy TYFpM uu3HK S ra TyJHK Te-
THIVIE JeraH XyJ/oca YHKaly, AeMak, S KOHYCAHUP.

Xyaiac, S cupr yur M, HyKTaga Oy/raH KoHycmaH wGopar G-
Jurd yuyH M, suHr Koopmuuataiapu (31), (32) maprsapud Kadoar.iaH-
THDHILIM 33apyp Ba €TapJH.

(31), (32) nam wyihmpary MaTpUL@JIapHU TY3aMu3:

Ay Q12 g3 Qyp A Gz Qg
Qg1 Gy Qg A1 Qg Qg3 Gy
gy Q3 Q33 |, Q31 Q33 43z Qzq | (33)
Ay Qg Gy Gy Qg Qg3 Gy

Mabnymgu, (31), (32) marM TeHrJiamMaJapHWHP GUpPrayiMkaa  GyJimumu
yuyH 6y MaTpHuA/Jap PaHIJIaDHHUHI' TeHr OY/MIIM eTapjd Ba 3apypaup.

[ilynuur yuyn (1) Tenrsama korycHd HbofazauM yuyH (33) Matpu-
Lafap PaHrJIApHHUHT TeHr OYJIHIM KHbos.

Arap (1) TeHrsiava KoHycHu Hboganaca, y xoaza (33) marpuuasap
PAHIVIADHHMHT 3HT KaTTacH 3 ra TeHr, JeMaK, KOHYC Yy4yH
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1 Gz Qi3 A
Ay Gz Qa3 An:
@3y Q3y Q33 O3] = 0 - (34)
Qyy Qg A3 Qu
mapr GaXapu/lAIM Kepak.

Suu Jexapr pemepuja GepuiiraH KOHYCHHHT a3 TEKHUCJhKJap
GuiiaH KeCHMHHH TEeKIIHPAHJHK. By penepAa HKKMHUH TapT 61 KOHYC-
HUMHT SHI COAAA TEHTJ/IaMacH

X2 2 2 . X2 7 22 x2 42
= == ey ——=—+==0, —— + >
a? - by, a + ’ a2 +b2 +

+5=0) (35)

KypunHIAa Gynany, Xagukaran xam, Oy TeHrnaMa HKKHHUM Japaxajid
GUp JKMHCJHM TeHrJama GyJiraHd yuyH y 1oKOpuaa dHKapu/ran XyJocara
acocaH y4H KOOpAuHATanap Goumpa GyaraH KOHYCHH aHHKJAHLM. [Hysn-
CH JMKKATra Cas’oBOPKH, (35) konycHu TaHsab o/MHIaH 623U TEKHCJIHK-
Jap OWwias Keccak, KecHMja VKKMHYM TAPTHOJM UM3HKJAPHMHT  XamMa
TYPHHHM XOCHI KHJHALI MyMKHH.

3 2
1. z=h(h > 0) Texucauk CHIaH Keccak, KecHM/a —% + —ZT =
a
K. X3 oy .
=—€EKH + = 1 sumnc XocHa OYJajH.
c? h\? h\?
Ce e
c c
2. y=h (h>0) TexucmKk Gusian Keccak, KecMMAa
2 2 m o 2 2
XL ——— &u— - + z =1
a> c? 3 ( h )z ( h\2
a — c -
b b
runep6osia Xocua Gynamy.
3. L Z=n > 0) TeKHC/IMK OusaH KeCUMAHH TEKIIMPaRIHK,
a [
GyHHHT YYYH
( x3 u? 22
AT A — | )
@ b2 c?
EIa—
a (4

N - b4 4
CHCTEMaHH euaMu3. DHpHHUK TeHI/IaMaHH KyHujarada é3u0, (— — —-) X
Yy c

2 3
X (—x— + —z—) +-;iz— — 0 MKKUHYH TEHTJaMaHH XHcoOra OJICaK, -Z—2 =
4
r4 v
=—nh (—x— + ——) . Ouan Gysra WKKMHUK TEHrJamajaH z i1 TOMHO KV~
a 4

4 .
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cak, y* = —"b"h (2% — h) TeHTIaMa XocHJ 6Y./u0, y napaGo/aHH aHVK-

Jakad.
x3 2
4, y = 0 TeKHCIHK funaH Keccak, Kecumja — — —= = 0 TeHrja-
a c*
Ma GWIaH aHMKJAHYBYH KeCHIlyBUh HKKHTA TYPpU YH3HK XOCHA GY-
Jajd.
x k4 y? . 2
5. £ — X =0 rexncmk Ounlan Keccak, KecuMia 'o = 0 éku Y=
a 4
— ( Tenryama GWIAH aHMKJIAHYBYM YCTMa- yCT TYLITaH HKKHATA TYFpH
YHMK XOCH/I GyJajH. By xyJiocasap HUKKHHYM TapTUOMN UMUK JAPHUHT
KOHYC KeCHMJapH Ae0 aTajdiy GoucHAMD.
1- MmucoJ. Jlekapr pemepHia AyHaJTUPYBUHCH xOy TeRUCIHKAAIH
x* — 2y® = | runepbosiajiau HOOpaT, Yy4H (—1, 2, 1) nygragars# KOHYC
TEeHr/1aMaCHHH TY3HHT.
Eunm. F(x, y)=»—24"—1 =0, xp=—1, Yo=2, 20=1.

(14) ra acoca# X HH xl+1z—-1 = %-tz- Guad, Y HHU 11———2 4+ 2 =
— —2 —z
_ Y%  Gunan aIMamTHpcak, (x+2)2 —_ 2(_____;/ —2% )2—-1 — 0 63-
l—2 1— 2 l—z

A6, YHH COAANAIITHDCAK, KOHYC TEHT/IAMAacH XOCHI KH/HHAH
x%— 2y — 822 4 8yz 4+ 2xz4+22—1=0
9 MucoJ. Abdun penepaa Gepuiran
X2 —52% -+ 3xy + 2yz — Tx — 6y — 22 + 10=0

CHPTHHUHT KOHYC 3KaHJINTHHU WucOoTAaHr Ba YUMHHHT KOOplI,PIHaTaJIapHHH

TOMHHT.
3
Euum. By epma a;; =1, @ =0, a5= —5 ap=7 0=

=0, ay=1, ay= _—_;" Qyy = —3, a3 =—1, auy= 10. by guit-

variapun (31) Ba (32) ra Kyamus:
3 7

xo+'—2‘!/o_‘2—=0’

%‘XO+20_3= 0,
yo—SZo—‘l = 0’ (*)

——% xo—3y0—20+ 10=0»

)

Gy cucremajaH (33) marpuua/iaphi Ty3u0, paHrJapuHH xrco6nawx, HK-
KAZACHHMKM XaM 3 Tra TeHr, fAemak, CHPT konycuup, (¥) Tenrjamasap
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CHCTeMacH GHprajmkga, LIy cHCTeMaHH eucak, x, — 2,4y, =1, 2p=06y-
M6, (2; 1, 0) nykra KOHYC yunpup.

23-§. Ainanma CHpTaap

IT tekuciukpa Oupop ! uuskk Ba u TYFPH un3HK 6epuiran 6V 1cun.
Tavpug. UL U TV H3UK__aTpodu a‘_mgp“w@ﬂm;m@y
och_6yaran @ durypaag LI aranany (seav L wm u

arpobuna 2n 6ypuakka Gypriman XOCHJI Gy/ran ¢urypa). Byuna L a-
1aHMA CUDTHUHT fHepuguant) fladiiaruu g u}ne6 atamany.

PaBianky, L muar Xap GMp HyKkTacu u atpoduia  ahranMwmza Gy-
POp aiinananH XOCHN Ku/G, 6y aiinananunr MaprasH u Tyrpu YH3HK 1A
Gynanu.

Onmm aiinanMa cupTHEHT TEHIIAMACHHH  KesTHpHG UMKApHIT  GHJan
Inyryananaimik. By wuwnapun NeKapr penepuna Kypu6, II my 6Hpop ko-
OPAMHAaTanap  TeKkucury e, u
TYFDH UMSHKHH 3ca KOOpAHHaTa
YK/1apunan Gupy (#n IT pa o
TaH HMKKH KoopiuHara VKHIZH G-
pH) 1e6 osamus. '

Macanan, I = Y0z Bayu= 0z
Xamzaa

L:F(y, 2)=0 (36)

6yacht. L uuguknumr O ¥¥ arpo-
$una afnanunmnan  184- YH3Maia-
rafek @ cupr xocua KUJIHHTaH
AeiimK. M (x, y, 2) my cuprra
TErHUIT  UXTHEDHH HyKTa 6yJicun.
M nyktapan Oz ra nepreHauKy-
Fp TEKUCIMK  YTKascak, Kecumia

184- anama Mapkasn O, € 0z uykraga Gyaran
, GHpop aiiniana Xocun KWHHay, y
alinana L uusuk 6unam M, (0, Y1, 2) HYKTaja KecHuichy. Yy Xonga O,
HHHT - KoopauHatamapu (0, 0, z). Kecum aiJlaHajaH  uGopar 6ynranu

yuyH

(0, M) = p (01_, M,). (37)
By Macodanapau xuco6naimx: ’
PO M=) = =0+ c—F = )T

PO, M) = V(O—~O)2 + (4, —0) + (2—2)? = l/ 4 =yl

Oyaapan (37) ra kylicar, |y, =1/ LG bk y, = + VT
Supn My €L=F(y;, 2) = 0 &u
F(x V¥ 2)=0. (38)
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Jlemak, @ ra Termum Xap GMp HyKTaHWHT KoopinHaranapu (38) u ka-
“poatnautipatd. Jlekun M ¢ @ 6yaca, (37) wapr OaxkapuaMaiu, JeMak,
. (38) xam ypumim smac. Ulynunr yuyH (38) HH @ muHr Tenrjamacy Jes
gapavtis. Ly (38) tenrsamara acocnam6, L muur GowKa Koopaunara
pi aTpodHia ainaHuiMAan XocH KH/IMHTaH aiiflanMa CUpT TeHrJia-
HM OCOHTHHA €3UUl MYMKHW: maca®aH, L mugur Oy ¥ arpoduaa
BHHIIMJAH XOCHT 3TWITaH CHPT TEHTJIaMach:

Fly, =+ )/ (@ +2H=0.

L unsug xOy na omuuca, YHHMHT TEHrJIaMacHHH F(x, y)=0 xk{pusumm-
fa oncak, L muur Ox yx arpodupa aiinannumian F(x, + V (42 =0
cupr, Oy K atpoduaa afnasmuminan sca FxV 12, =0 CHpT
Xocua 6yJany.

Mucon Tapukacupa yOz TEKMCIMKAA  XOWJAWraH —KyiHaary YH3UK-~
aapauur Oz YK atpoduna ainaummmnan XOCHT ,SHUHHTaH aiiianva CHpT-
VIADHHHT TEHTJIAMaapHHH éaaﬁmm: 1) -y—b—2 -+ :7 =1 snmne; 2) 5’7~

22

--— =1 runepbona; 3) y? = 2pz napatoua.
c‘

(33) ra acocan: 1) smmncun Oz VK arpoduza alJlaHTHpCaK:

VaTy) 2 . g 2
T_+Z:I €KH b2 +c2:l

CHPT XocH GY/H6, y adsanma (aﬂ_/luncoué; 1e6 aranamy;

2) runepGonanu Oz atpoduaa aliNaHTHPHII HaTHXacHaa

WVEy g 2 éxy By 2
2

o

’ . b c? a? c2
CHPT XOCHJI KMJIMHHOG, Y adiiaxma (euﬂeéﬁonoué Aeb araitaau;

3) nmapaGonann Oz Vg arpoduaa afiyaHTHpPCAK,

(% |/x2 T4 = 2pz Eku X2+ 42 = 2 pz

CHPT XOCHJI KMJIMHHOG, v aiiiarma AG000os00 Neb artanagd.

- WMynn tavkuniativusky, UW/IHMHADHK BA KOHYC CHDPTJIADHHHT [YHaJ-
THDYBUMJIADH MKKHHYH TapTHOIH unsuK Gy.ca, 1y CcHpTaapHMHT Va.1apu
XM MKKHHYHM TapTHG/IM CHpT Oy/1ap 34, JIeKHH MKKHHUY TapTHOIH  Xap
KaHJAl YHSHKHHHT GHpop YK atpodiia alIaHMUMAAH NOMMO WKKUHM
TapTHOIH alifiaHMa  CcHpT XOCHZ  GyJnaBepmaiiy.  Macasan, I0KOpHIAri
Y =2pz napaGosann Oz arpoduna AfVIAHTHDHIIAH XOCH/  KWAHHTaH

CHDT TeHrJiaMacH y2=2p(—4_—]/x2 + 4%, é&u p >0 6y.1ran xonja y* =
=2p ]/x2 +4* Ba p<0 6yaras xomma 3ca Yyr=—2p ]/xz + 3
'Oy 3ca MKKHMHUM TAPTHOJH CHPT 3Mac,

“10Ropuna 613 cupramur TabpUGHra acoc/anud, YHMHr TeHr/ama.a-
PHEH UHKADUUI OWJIaH IUYPY/VIAHAMK, SHAM TaHsab O/MHran penepia

}7*28’121 , 257
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g

RANAL. S 4

e 2

o -

TeHrnaManap Gunan GepusraH MKKHHYH TapTUOAM CHPTHUHMI IAK/UHH BA
6ab3d TeOMETPHK XOCCAJIapHHH TEKIIHPHII 6usad LIyFyJIaHaMHE3.

24- §. uaunconn

Tabpud. Tantab onuuras JeKapt pernepuia
x2 y2 22 . .
pry + 5 +5 = 1 (39)

TEHTJIaMaHH KaHOATJAHTHPYBUM  (asonard Gapua HyKTakap TYMJIaMd

aaauncoud Kednnand.
(39) Tenrsiama GyAHuA JITATICOMIHHHT [aKJMHK Ba 0Gab3d TeoMeT-

PUK XOCCAJIADHHH aHHKJIAMAJVK.
1. (39) renrjiaMa MKKHHYM TaptuGM  airepadk TEHIJ1ama 6yaranu

YUyH 3JUTMICOMJ WKKHHYH TapTHOJH CHPTAHP.
2. (39) TeHryiamMaHuHT 4an TOMOHHIa Ha3ap Tauvacak, yura Mycoar

COHHMHT HMFMHIMCH 1 ra TeHrjup, HeMakK,

2 1 Ll Z<l (40)
aa - ’ bz - ’ Cg == ,
éKH
x‘Z < (12, yz < b2’ ZZ < 02,
Oy1apaan:

_a<x<a —b<y<b —c<zZ<c (41)

D/IMICOM, Yerapananras cupr 6yJau6, Kuppa/iapd 2a, 2b 2c xampa cuM-
MeTpHA MapKasi KOOpAuHaTasap GomHAard TyFpi Oypuak/u TNapaJjijiesie-
nime] Wukra ojiamrad urypamp (185- qysMa).
3. (40) Ba (39) nan KYpHHALWKH, KYlW/IyBUdIaplaH Gurtack 1 Ta
TeHr Gy.ica, KoJiras HKKHTACH HOJIb
. . o
GymiM  Kepak: — 1, ol

2 .
=0,Z—2 = (0, 6yHian x = % a,
C

=0, z=0 Ba 3/JHICOHA Ox
m A, (a 0, 0), 4,(—a, 0, 0)
| HyKTajapia KecHb yTajd.
| Xynnu wydra yxwaw, Gy 37
I
I

e e o o m———

o] . 1Y nuncoun Oy uu B (0, b, 0), By(0,
; —b, 0) wykranapia, Oz HH 3ca
' Cl(ov 0, C)» C2 (Ov 0, _C) HYK-
‘V/ ranapza Kecu6 yramt. By A, A,,
e R B,, B,, C;, C, nygranap daaunc-

/ : oudruHe ydarapu Reb aranajy.

/ /2a 4. DupH SMMNCOMIHHHT KOOP-
d JMHATA TEKHC/WKJapi Oujad Ke-
20 CHMHHY. TEKIITHPAHHK:

a) #Og TekucMK OuNaH Kecwll-

185- un3ma Macu:
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3 2 2 £
a b [ ; +b_‘2 —
Z =
xOy pard SJHMICAHD.
6) x0z TekHCIMK GWJIAH KeCHUIMACH:
) x2 2 22
atata=t| e 2
a? + e = 1

xOz pary JIMOCIHD.
¢) yOz TeKHCTHK OHJIaH KeCHIIMACH:

x2 2 22
e ta =] ¢ s
>pta=l
x=10
yOz paru siHa 3JVIMNCAYD.
A Xynoca. (39) 31JMICOMAHHHT KoopAuHATA TEKHCJHKJIapH  OH/ian
KeCHLIMAacH 3JuiMncaapias ubopar.,
5. SHWM S/MICOMIHHHT KOODIMHATA TEKHMCJHKJapHra napanjen Te-
KHCJIMKJIADH GUJIAH KECHMUHH TEKINMDAHJHK.
x0y Tekncaukka Mapanies 6yaran [z = hJ(h€R) TexuCaHK Gunan
KeCHMHHH KapahIuK: ,

x2 42
— + ry + = 1 %2 P X
’ et =l *)
z=nh
6y epia yu Xoa GY/MIIM MyMKHH.

a) ——c<h<c=>l—ﬁ’1 > 0 66,
_ RER

2 2
* X Y _
)= —— =1,
a’(l——- b2(1——~)
c2 \ c?
2 2
Maxpaxiard MycOar comJape a’?, b'% ne6 GeilruJacak, x—g £ i: =1,
a -
Oy sca mapkasu (0, 0, &) Hyxtala Ba ¥3u z=Fh TeKHMCIHKIa &rraH

SNJHIICAUP. \
.. - - x2? v -
6) h=c &u h = — ¢ Gyaca, (*)= = +b—2 =0 6ymm6, 6y wapr-

H¥ akatruia X = 0, y = 0 KaHoaTIaHTHpajW, OeMak, [Z="¢) Texncuk
6y xosma cupT Gunan (0, 0, ¢) HYKTaga KeCHILAIH.

gh>c éku h<<—c=>1— hz < 0 6ysiM6, {*) HHHI YHT TOMOHH-
4

“Aa MandHit COH XOCHA GyJagM, uam TOMOHH 3ca JOHMO MycGaT, lLeMak,
2= h TeKHCJHK S/IHICOHA GHaH 6y XO/Aa KeCHIIMAiu.

Xyanu wyHra yxwau, x = h ékd y = h TEeKHCJHKJAp Gunan (39)
CHPTHHHT KECHMHHH aHHKJALINK YKYBYHIa XaBoJa KHJaMH3.

{ 259

oy ] _ ) A T
‘ i * www.ziyouz.com kutubxonasi AN .’\_\M




6. dmmnconara Terruvm (x,
y;, 2,) HyKra Ousan GHp BaKria
(— %y, —¥Y1 —2;) HyKTa  XaMm
yHra Ternuu: OyHLAH KypHHATH-
KH, 3JMMCOMJ KOOpAuHarajap Go-
mmra HHCGAaTaH CHMMETPHK KO-
namrad  (KoopAHHAaTa TEKMCJHKJa-
pura HucOaTaH XaM CHMMETpHK
FOMJAIITAHJHIHEH KYPCATHHT).

By MabaymoT/iap S/IAHICOHA-
puer (186 unama) TYSHIHMIIHAAH
Japak Oepatu. )

Xycycnit @ = bF~c Xomma

186- un3ma 242 4 i 1
a c?

ailjaEMa 3JIMICOMA XocHa Gynajd.
a=b=c la et tt=a

6y/116, MapKasH KoOpAHHaTajap Golmaard Ba pajdycu a ra TeHr cepanu
aHHKJIaHAMH. :
a5~ b~ ¢ WapTAa SWMICOHA Y4 YKAU JeHn/IaH.

©

Mucou. QexapT‘_ penepuja YK/aapH KOOpAMHATA YKJapuaa )Koﬁglam-
> o ) X
ran xamaa M (2, O, 1) nykranat {16, x0Yy TEKHCIHK Gunan T +

)
-+ yT = 1 sanunc GyiMya KECHIIYBUM SJIIHICOMA TeHIIAMaCUHH TY3HHT.
Eupm. Wsnadran TeHriama
2o 2 ‘ -
jry + = +a = 1 **)
Kypurnuya 6§/ub, @, b, ¢ H4 TOMHUI kugost, (**) HH 2z = 0 TEKUCIHK
x2 2 - )
GuiaH Keccak, Kecvmpa — - %;- — | saumc Xocun Oyjapd, yHH Ge-
a .

puirad x—; —l—-!—/li = 1 sammnc GuaaH CONMHLITHPCAK,
2 8, bz — 1' *&k
4 L% S 4, 1 -
*k). _x el S = — o =1= 2 — 2
M@ 0, DEC) R it e

x2 i ‘2
H3JaHrad TeHIJiama: n + T + 5 = 1.

25- §. TunepGosoMANap

TunepGosionjiap HKKH xun Gynapu. Bupop I Texuc/MKAA runep6o-

Japd 0/mb, YHH W atpodria aAIAHTHPCAK, ~XOCHT KUJHHTaH
cupt 6up narraiu atnarima eunepboroud neb atamamd, JEKHH Uy Td-

nepbosiati XaKHMKHi VK _arpodu aiNaHTHPCAK, XOCHJ KW/MHTan CHPT
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UKKY narsany anrauma. eunepboaoud Ae6 atananr. By cupriap rHnep-
GOJIOH/IIADHHHT XYCYCHH XOMHAMp, GM3 KyiHia Wy cHpT/Iap OW/iaH aii-
pHM- aHPHUM TaHHIIAMHS. '

I. (Jlexap® penepupa

St (42)

TEHIVIAMAHH _KAHOPTJIAHTHPYBUM (asojard Gapya HyKTanap —TyIJIamu
(Gup nannaau] eunepboaoud 1e6 aranagd.

Bup nasnanu runepGosoMAHHHT IAKIMEH Ba Gab3d reOMeTPHK  XOC-
CANIAPHHA aHHKJIAlJIHK.

1. Sumnconn cunrapu GHp nasiadM  THIEPGOJIOHK XaM HKKHHUH
TapTHOJH CHPTAMP.

2. M, (xy, y1, 2,) 6unan Gup Baktoa M’ (% X;, =+ y;, = 2) Xam
PHNepOoJIOHAra TEruulm, jAeMak, GHp Majuiasd runepbosIony HyKTaJlapH
KoopjHatanap GomiMra, KOOPAMHATA TEKHC/MKJIAPHTa HHCGATAH CHMMET-
PHK KORBJIalIraH.

a) Ox Jx (y = 0, 2= 0) GuraH KeCHMHHH TEKIIMpAiJIHK:

X2 T 22

y=0, =>a—2=1$‘x=:|:a=>A1(a., 0, 0), 4;(—a, 0,0);

6) llyuunr cunrapy Oy VK (x=0, z=0) Gunan B, (0, b, 0),
B, (0, —b, 0) HyKranapa KecHUIANH, YyHKH:

xﬂ y‘t 2—3—- . .
@ g iﬁd ﬁ£:1¢y=ib¢&wJﬁMMQ—hW
2= O’

B) Oz YK Gunan (v = 0, y = 0) KecHuMaiiny, Xakukatan,
' fZ' 5 ~H Metidd ed

2 e 2 wonN/u =0 I -
a2 b2 2 ! 22

x=0,{T"a=1

y=20

XaKHKHi coxaza 6y TEHTJIMKHHHT 6YJHIIM MYMKHH 3Mac,
. Ilynuur yuys Oz yx 6up nannam TMNepOOIOHAHHET  MABXYM KU
ne6 atanapu. IOkopupa xocun Kusmuran A,, A,, B,, B, nyxranap Gup
najjian runepGoJIONIHUHT yurapu JefiMaiH,
3. OHAM KOOpIWHATA TEKHC/MKJIADH GHJIAH KECHMHHH TeKLUHPaHIUK.
. xi yZ 22
R
a? nr o
2=0
KeCHM —- 3/1/H1C,
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- e

] 2 2
6) x0z2 = +L 2
a e Ta T e A
a? 2
y::
KecHM — rumnepboaa.
x? IIZ 23
B) yO0z. — 4 = —— =1, 2
2 2 2 3
a b ¢ =4 _Z _,

2 2
x =0 b c

KecuM — runep6oda.

4. xOy TeKHCIHMKKA napajiiesl z = h TEKUC/MK OuW/laH KeCUMHH aHHK-

JalNHUK:
< $pA _
a? b3 c x? h?
3

»-"_i_y_z_:l—}_c

€KH

r

h ht
*(+5) (45

6y TeHrJama 2z = h TeKHC/IMKAA 3/HICHH aHuKJaind, |h] coH Karra-
JIALIral Capd 3JMICHHHT fApUM YKJapd Xam Kartanamwu6, dakar b = 0

YUyH JJMIOC 3HT KHYMK VKJAH 6VJaju.

5. x0z TeKHCTHKKA mapaviel y = h TeKHC/AUK GHJIaH KeCHMHHH TeK-

LIHPAHJIHK:
2 2 3
x_z —yT —En_ =1, 1t 2? At
a b? C =t = 1 -2,
y _ h a2 C’ b2
By epma Kyiupard xossap 103 GepHIUM MyMKHH:
o x? 22
a) h=1"> Gyaca, (*)=> e 0
€K

-2z -

6y/m6, KecHM MKKHTa KeCHUIYBYH TYFDH UH3HKJAH HOopar.

**

. ht . . o
6) —b<h<b O6yaca, 1— ik 0 6ym6, (*) Kyimgarn Kypd-

HHUWIHY OJIagH:
X2 2?

2 h2
a’(l—’-l—-) c? (1——)
b3 o?
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“ige 9ea Y = N TEKWCIMKA MaB-
: myg‘u 0z ra ‘TmapasjieJ TH-
Wun aHUKJIAHIH.

o h
* ¢) \h| > b 6yaca, 1——~1;;<
Q) 6§06, (*) TeHraMa Ky-

fipary  KYPMHMIIHA OJIajH:

\ Z’ 1 h2 \
B \
Y —1>0), Gynnan
B )
Lo x2 L
7 N
e (m )
o : 22
. T A2 1_=1,
(%)

6y Tenrnama y = h TeKUCJHK-
- g3 runepGosa TeHrjamacu 6y-
+ g6, MaBxyMm YkM Ox YKka mna-
.. panzenup.
- Xyam wy Xxonnap runepGo-
- nowpHH -x = h Texuc/MK GiiaH
~ 'Recranlla xaM CoaMp Gyusanu
(Oymu yauurus TEKWHPHO KY-
“puHr).
Hly mabaymoriapra acocas,
. 6up maany TUnepeoJIOHHHET
IHAKJM  HamoéH Gyaamu (187- -
GH3Ma). 187- qusma
4, @a="b pa (42) TeHrJama

ey 2 22
p -—;;2—- - =1 ra xemrupunagy, Oy 3ca GHp namjalH aisianMa

pGOIONAHH aHHKJIARH:

x2 I 2
¢ wta ! (43)
x3 2 2

e TetaT (49)

amasap xaMm En_p naang JranepGoson] 6y/mi6, ysnap MaBXyM VK-
Gunanrusa dapk KuAamu ((43) yuys masxym VK Oy, (44) yuyn
yx Ox aup).

, Da3oHHHT
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www.ziyouz.com kutubxonasi ¢



= @ e (45)

TEHT/IAMAHU KAHOATJAHTUpyBud Gapua HyKraJapd TYMJaM# LKKU Naaia-
au eunepboaoud ned aranajy.

(45) TenrnaMa GyitMya Oy CHPTHHHI LIAKJMHH Ba 6ab3d  reoMETPUK
XoccalapHHy  aHHKJAHIMK.

IOkoprnary 6up najviaad TunepGOJIOH] TEHIVIAMaCHHH TeKIUKpPHIJArd
6ab3n XoasapHu Oy epra Mydaccasn KypMaiiMu3, YyHKH yJap 6eBocuTa
TaKpOpJIaHAJH:

1) MKKH Naany runepOoJOHA HKKHHYH TapTHOJH CHPTIMD;

2) HKKY Na/VIaTd THepGoJIoH KoOpAMHaTal1ap 6ouira Ba KOOPIH-
HAaTA TEKUC/MKJApHra HUCGAaTaH CHMMETPUK JKOM/ALIraH,

3) taxarruna Ox ¥k OGwian A, (a, 0, 0), A,(—a, 0, 0) nyxranap-
]2 KecHIIMG, GOllKa KOopAMHaTa YKJapH OW/IaH KeCHIIMAHAH, eMak, 40z
TeKHC/MK OWiaH xaM KecHmMaiind, femak, Oy, Oz MaBxym yKJap XpcoC-
nauagd. DyHaad KYpHHHG TypHOIMKH, MKKU naJjjnanu runepOoJOHA HKKH
kucMzaH ubopar OysmG, yaap yOz TeKHC/HKKA HucGaTaH CHMMETPHK
WOoUIauranup.

4) (45) musar yOz TEKUCIHKKA Mapawen x = h Teruc/IMK OHJIAH Ke-
CUMHHH TEeKIIHPAHJIHK:

x2 _—yi_—_zl —— 1
@ b? a =>y.2___i2_ = ] - e
—h b? c? a?
éxy ; .
vz _ v * ;
b2 ¢ a2 1 *)
2 2 2
\A) > a=>£l;- —1>0; (*) Tenrsiama Y z =1
a

+ .
» (£_1> Ca(’lz_.—l)
a? a?
KYpUHHLLHH OJIHO, X =h TEeKHCTHKIA SJJIHIICHH aHHKJaHLH.

" h=a pa xecum daxar Our-
ta A, (a, 0, 0) éku A,(-a,
0, 0) Hykragad uGopar.

Boillka KOOpAMHATa TEKHC-
JuKkJjapd Ba Oy TeKHC/IMKAApra
napasiesl TEKHC/HMKJIap GuiaH
KeCHMJIapH XaMm runepbonajan
ubopar. .

Hkku namnaau runepboso-
wapnMHr  wakau  188- uusmana
KS'IpCaTHJIraI;l. b=c mapraa (45)

2 L g2 .
Tenriava — — Y21 kjpw-
a2 b2
x? 22
HHILHK oNajd Ba y -—— —2=1
188- unsma a ¢
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runep6onanuir  (y =0 tekucaukaa) Ox Yk atpoduia | afaHMIIM-
JaH XOCHJ xmzmﬂalm. y 3ﬁnaHMa MEKH TIa/nanu mn2ep6onoummp. (45)
2P 2 am— L g -
TeHrJaMa —— — - + " =1 €ru o + pr 1 gypunmw
1 6yaca, 6yJap xaMm UKKH Najiajm runepGoJions, 6¥.1u6, GHPHHUNCH YUYH
Ox, Oy yknap, vkkumaucH yuyH Ox, Oz yKJap MaBXyM YKJap 6VJany.
Mucoa. Jekapr penepupa M (0, 0, 3) Ba M, (0, 0 —3) Hyk-
tanap Gepuaran. @asojard wyHAai HyKTanap TYNJaMHHK TOMRHIKH,
yJapHuHT Xap GHpHjaH M,, M, Hykranapraua G6yaran macopajap aiup-
MaCHHMHT a6COJIOT KuiiMatH 4 ra TeHr OYJICHH.
Euum. ®Papas kunaimk, M(x, y, z) HyKTa cypajirad Xxoccara
sra Gyaran HykTa OYJ/ICHH, SbHH le My, M)—p(M,, M)|=4, maca-
Ja 1WAPTHHH KOOPJAHHATA/apia €3aMH3:

VETFie—3 —VP+re+etai=4

| VETE+E—3 —)V#+y+@E+3) ==4
Gyuna-
R4 E—6+ 9=+ +22+62+9=
8 #+y* + (¢+ 37+ 16 -

;‘// éKH
A F8) @+ + (43P =16+122

¢Ima 6up maprta KBaﬂpaTra KyTapub coAjanallTHPCaK,

6y TeHrJaMa HKK{ Najiald runepOosoHHY aHHKJIANAH.

26- §. TapaGosonniap

SHIM MKKHHYK TAPTHONH CHPT/IADHMHT sHA GHMp CcHHM — napaboJo-
MAnap Guian TaHumamus. By cupTsiap Xam HKKH TypiaH uGopar 6ymi6,
. yJapHU afipum- allpiM KYpuO YHMKAMH3,

I. Ilekapr penepupa

x2 y‘l
4+ I-=22,(p>0,¢g=>0) 46)
P q

TEHIVIAMAHH KAHOAT/IAHTHPYBUM (asojard Gapua HyKTajap TYIJaMH
- 00s0ud /ne6 aranand.
- By napaGosouanunr xam makauHH Ba 6ab3U TeOMETPHK XOCCA/apHHH
.~ (46) Tenrnamanu Tekimpuin #YaM OHian aHWK/IARMH3.
’ 1. Bmmntux napaGosioup XaM MKKHHYM TapTHG/AM CHPT, YHAAH Taul-
KapH, Gy cupt Koopaunaranap GolIMAaH YTaiy.
2. Koopaunara yKJapu OM/aH KeCWIUTaH HyKTaJapHHH TONAMJHK:
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a) Ox-:’ﬁg——i——yj—:Qz
4 p q ’ x® ’
y=0 =>-_p-=0’ x=0=>(01 01 O)y

2=0
6 Oy -+t =2 \
i p q y2
¥ _0, y=0=(0, 0 0)
J
7

x=0 ‘ q
=0
0 0z S 4L=2
p q

x=0 =92 =0, 2=0=>(0, 0, 0).

y =
Allemax, SMNTHK T1apa6osion 1 xoopAMHATA YKJPH Gujan ¢axkar Ko-
opauHaraiap WiAryHA. Kecuiamy.

3. KoopauHara TeKHC/IMKJIapy Ba yJapra niapasijiesl TeKHCIHKAAP 64~
JiaH KeCHMHIH TeKIIHpai/IuK:
a) xOy OGuna KecHMl YHIUFH:

2 g
_’+"'=22v 2 2

P L2 L =00, 0 0)
2=0 P q

6) xOz Ounat KeCHILIMILl UM3HFH:
X2 2
— + L 2z, o
P q

> X = 227 x* = 2pz,
!=0

p
Gy Tedrsiama xOz TEKHCTMKJA CHMMETPHA yxu Oz nad uGopar TnapaGo-

NAJUP:
¢) yOz Gunat KecHLIMI YH3HFH:

2 2
x__ + L = 22, yz
p 9 > ===yt =22
q *
x=0
6y Xam CuMMETpUd ygu Oz pad ubopar 402 reKuCJMKAard napatona-
Hp; :
L z= h TexucJHK OHJAH KEeCHUIMIL YA3HFH:
2 2 .
il 4 ¥ 9z . .
p q =% + ¥ _— 9h. (*)
2=~" p q

h=0=2z=0;, @ Xonura gaimmK. b < 0 6yaca, pBAG [apTra
acocai MycGar, WYHHHT YdyH, (*) TEHrJHK JpuHIH 6yamanau: b > 0
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', a (*)= x + Y 6y-
A p-2h
- gm6, 6y Teurjama 2z = h TeKuc-
AMKAArH 3JUMICHH OH/JMpaH.
Bynjan Tamkapu, x, y Yyara-
pysuuiap (46) Tenrsamaja Kyt
<, J@pamaja  KaTHAWIraHATH  ydyH
2 “dpmnmik  napabononn xQz, 402
© "/ TeKHCJMKJapra HucOaraH CHMMET-
JKo#aagH. ‘
By TeKHCTHK/IADHUHL KecHIlIMa-
cunal xocua 6y.aran Qz)ryepu un-
suK  gaunmuy  napa60aoudHute
ne6 arasany.
Aumntuk  napaGononn  189-
yy3mala TacBUpJaHras. p=¢g JAa 189- un3ma
tenraama x? +- y? = 2pz KYpURHLI- ,
‘ia 6ysm6, ainanMa napaGosioun Gymanu. Yxaapu Ox éku Oy maH u6o-
. pat 3JVIMITHK napaGo/IOMJHUHT TEHI/iamajlapi MOC PaBHILA yiu6y TeHr-
namajiap OHJ/iaH linonaAManu:

VTS gy AR Y
p q

. p q
II. Hexapr penepupua

xz y
Y Y 9%((p>0, ¢g>0) : (47)
p q
TEHI/IAMAHH KAHOAT/IAHTHPYBUH (haso HYyKTajapH TYmiamu eunepboaux
ugpaboaoud ne6 atanaid, TeHraamac Gyihuua rUnepeoHK 11apaGosIoH]-
HUHT IUAKJMHM Ba 6ab3H TEOMETPUK XOCCANApUHH @HHKJAII MYMKHH.
Ky#finna 6u3 Gabsh XyJjocasjapHHIHHA GepaMu3, YJIQDHMHI YPHH/M 3KaH-
JHTHHH - Y3HHTH3 TEKIMPUO KYpPUHT.
1. Tunepbosnk napabosoOMA HKKHHUH taptbax  cupr 6ysmb, Ko-
opjliHaranap GOLIMAAH yTajd.
2. Koopnunara yxnapy OuaH
‘agar kooppuHatanap Ooumina Ke-
. ACHIANH.

' j# 3. a) xOy rekucauk Ounas Ke-
_/CHITaHJIa KeCHMIA MKKHTA KecH-
77 WYBYH TYFPU UYM3MK XOCHT KHJH-

HaJH,; ‘

" 6) x0z TekucJHK OMJiaH KecHJ-
- TaHja kecumpa cummerpusi Yku Oz
- MaH wubopar x®= 2pz mnapabona

XocHa 6yaanu;
¢) yOz TekucAMK GUJIaH KecH/I-
. Tadpa xecumaa cummerpusi yku Oz
©BeH uGopar y® = — 2gz napaGosia
"Xceun Gynanw. .

190- up3Ma
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4. 7 = h TEKHCJIMK OuUNaH KeCWranja KecuMja

2 2
a) h > 0 mapr X Y — 1 runep6ona.
) pra 2ph  2gh P
2 2
6) h<0 na — = 4 Y — 1 runepbosia XOCW KHIMHALH.
2ph  24qh

5. Boluka KOOpAHHATA TEKHCJHKJapura rapasiesl TeKHC/HKap OHnaH
KeCHJITaHa KecHMAA JOMMO rapabona XOCH/1 6ynamy.

[y Mab/aymoTJapra acoc/aHuG THIepBOHK TapaGooHAHHU 190- yus--

MaZATHAEK CHPT KYPHHMIINAA TacaBBYp KHJIHLI MyMKHH, Gab3an Oy cHpT-
'HH (3TAPCHMOH» CHPT Ae6 XaM IOPUTHIIANH.

27-§. MKKHHYH TapTHOAH CHPTIAPHKHT TYFPH YM3HKJH SICOBUHJIADH

Bus 10KopuAa MKKHHYH T PTHOJH CHPTJAPHUHT TYDJIH cundaapy  Ou-
faH TaHMUMK. YHIA cupT/iap OHp- GMpraaH TeHIr/iaMa/api kM Tabpud-
JapH GuJaH (apk KHaap 1. Supe Gy cupraapHu 6p3 Goulka HyKTau
HA3apAsH WKKM CHH(ra axparamus: ylaplad GupHra MKKHHUH TapTHOMM
IIyHAaf CHPTJIapHH KHPHTaMH3KH, yJap 3 TapKHGHMra TYFpH UH3HKJAPHH
TyauK oJicHH, Oymiail cHpT/Iap mijrpu “u3UKAL  cupmAaap JeHuNaay;
MKKHHUM TapTHOAH IMIMHAD Ba KOHYC/Iap Gynapra fnKOJ MHCOJ 6y14
onafi. MKkuHun cungra sca tapruOKia OUTTa XaMm TYFpH uM3MK GY.iMa-
[4H MKKMHUM TApTHO/H CHPTJIADHH KHPHTAMH3, paBLIaHKH, 3JTHIICOUT
yerapajianran cHpT Gy.irand yuyH YHHHT TapKuOHAa TYFPH YHSHK AyxK,
JfeMaK, 3/MNCOM] MKKHMHUA CHH(ra KHpamH. Cupriiap TapKkHOMIAr# TYE-
M UM3MKJAp LIy CUPTJIAPHHHT ACO6iUIApU 1e6 aranand. TapruGHia uek-
CH3 KyI TYFPH UM3MKJAp MaBXYI 6yaras cupriap (KOHYC Ba LHMJHMHID-
-1aH Golka) siHa OopMu jerad casoJ/ra aBoO H3TaiMH3’.

Bynunr yuyH runepGOHK napaGoJIOUIAHH TeKILHPHO KYpaH/IHK:

2 _ 8% _9;5 p>0,9>0. (48)
p q

Illy cuprra Termmuis TaiuH M,y (xg, Yor 2,) HyKTAHH onaitmk. M,
HyKTagas yru6 (48) rumepbOONN TAapKHOMIA Gyarad TYFpU UH3UKJAPHH
ManaiMK, OyHuHT yuyH M, HYKTajaH yTran TYFPH UM3HKHMHT Iiapa-
METPHK TeHIJIaManapuay Esafiiik:

x = Xy + I,
u: y=y,+mt, (49)
2 =2,+nt,

Gynga [, m, n AyHaNTHpYBUH BEeKTOPHHHT KOOPAHHATaJIapH 6yaub, 11y-
mapru Ba M, mu Gepuur Gunan TYFPH UM3HKHMHT BaSHATH aHHK 6ya-
au; Oy AYHANTHPYBYM BEKTOPHMHT AYHAMMLIM  XaTTOKH, l:m:n nucbar-
nap OMIaH XaM TYJHk AHHKJAHA/H. ly sucGaThH H3NARIMK.

(48), (49) mam: »

1 Bua cakar 2- TapTHOAM CHpTIAp GuiaH WUl KYpaTTaHUMH3KKH  3CaTHO yramms.
Macana ymymuit X012 udepeHuua reoMeTpus xgpcunaﬂ Mycdacca1 ésuirad apabuér-
na 6aén Kuamnamd (. mac. M. A. Cobupos, A.E. lOcynosB, Huddepenunan reo-
MeTpusl KYpCH, 2- HAUIDH, 1959 & , T,, 74-§, 99-§). :
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(o + 10 (go+mid 2 (2 + nt)
p q 0
€ru
(fz_“ﬂi)tz_f_g(_x_‘i_yo*m_n)t_*_
P q 14 q
2 2
14 q

M, runep6oNoHAra TeTHUITH GY/raHH YUyH YUMHYM KABC HUMAAIH ndo-
Ja HoJra TeHIAHp, IUyHH 3bTHOOpPra OJcCakK,

Gi—ﬁﬂﬁ+2@i—ﬂﬁ_my=o. (50)
P q p q
Arap u TYFpH UH3HK rHnepGo/HK mapaGosioua TapkuGuia GyJca, y Xoa-
Aa (50) TeHIJMK ! HHHI' Xap KauJah KuAMaTHla YPHHIH G UM Kepak,
JeMakK,

2 m2

=== =0, (51)

%l yom

Akcunua, (51) Gaxapunca, u€ (48), geMak, (51) wapriap TyFpH UH3PK-

' HHHT TMneplONMK MapaCoJIoMAra TYJMK —TerduwH OYiMuH yuyH sapy-
puﬁ Ba €Tap/y LiapTJiap 3KaH.

—n=20,

(51) muur GupuuuucHuaH: m = =+ V%l éxu m, = }/—Z— ly, my, =

= — V—;’;— l,, Gynappau:

. Limy=Vp:Va; Lmy=Vp:—V{q. (2)

(52) mumr xap OupuHH (51) HHHT MKKHRWHMCH OWJAaH GHPrajHMKIa eumica,
Li:myin,=Vp: ~_':(XL__~ Yo 53
vy =Vp :Vq Vi T Va ) (53)
Ly:myin,=Vp : —:(—A:l_- y—“_)
2imginy=Vp :Vq Vs Va

Bynnan kypumayku, napaGoJougHuED M, nykracupaH fysanumm (53)
TEHIVIMKJIap OMJIaH aHWKJIAHAAMTaH MKKHMTA TYFPH 4M3uk YTHG, ynap -
TepOoNkK NapaGO/IOMAHHHT SICOBUHJIAPH POJIHHH VHHAMAH.

—_

Sumn u, (/y, m,, n,) BexTOpra Mapayies GyJraH fiCOBUM GHAAH

. %o Y
e Hl'ﬁ_ﬂ:“o (54)
J'eKHCJmKHHHr ¥3ap0 BasUATHHH TEKIIHpAWIMK. Dy TEKUC/HKHHHT Hop-
”W‘Bémpu r;:(——l—_—, —-—l:, O) 6yJirany yuyH (53) HUHT GupHHYH-
Vp Vq
o 269
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/ 1 — 1 X
iy swTHOOpra oncak, V. p L —=Ve) -—-;+(—"=—_?i:) 0=
N _,p 143 Vet Vel o
=0=>u, -1y, = 0=u, ACOBUN (54) TEKKHCJMKKA nap:Jaaenup. -

-
Xyzau myHra yxuwall, U, (I, my, Ny) BEKTOPTA napanien -Gy arax

x y ' o
u. scopan My: ==+ —==0 TeKMCJMKKA mapajies 6yaamu.
? yvp  Va y

I'unepGo/HK 11apaGo IO IHHHT Gapua siCOBUH/IAPUHH UKKH ouJiara ILyH-
jafi apATAMH3KH, OUpHHIH owrara dakarrusa 1, TekHCHKKA napaJued
6yJrasnapd Kupau, JckuHan onnara [l, TEKHCIMKKA mapajie GYyairan-
napy kupaju. (HlynH ScATAMH3KH, Oy MKKH OHJara KHpMarad SICOBYH
Ko/IMaiifid, UYHKH 613 IOKOpHIA rUnepOOTOHAHHHT Xap Gup HYyKTacHHAH
(agarruHa MKKHTA JCOBYH YTHIIMHH B2 6y scoBuu/IapaAH 6upn Il ra,
HxkuHunc 11, ra mapajiel SKAH/MTHHE HeOoT/aAMK.) Y Xo/aa

X y
—_— T = == 0,
Ve V4
z2=0
TYFpH YH3HK GupuHYM OHJATA,
: x g
—_—— + —_— = 0,
Ve Va
z2=0

TYFpU UM3HK 3C3 AKKHHUM OMjiara TerdiviH 6ynamd.

[ynecH xaM JMKKaTra CaspBOPKH, 6Up OHJIAHMHT GurTa TYFPH UN3H-

FMBMHT Xap OMp HYKTachjas MKKHHUM OHMJAHMHT OHTTA TYFpH UM3UFH

yTanu.

Suau runepOosMK TIopaGOIOHAHART qCOBUMJIAPHMAAH Xap XuJ onJara

TerHUIM hKKH FCOBUMCHHHHL JOMMO  KECHILIMULTATHH K{ypcaTaiiHK.
XaguKatas Xaum, (48) HuHr M, (x1, Yi» 21) HyKTacHAaH {110,

-
u, (l;, my, ny) BekTOpra napa/ienl Gysran Uy SCOBYHHHMHI TEHTJJaMach
((53) ra acocaH)
' P du. W et e _fzAa
v Ve B
"Vr Va

) —
(48) HuHT M, (%3, Ya» 22) HyKTacH/aH Y16, Uy (ly Mo n,) BeKTOpra
napainen Gy/ran U, GCOBUMHHHT TeHIJIamacu

yt YT ETh o
Ve V4 l_;_i_Jr_]%;
P q

6yaub, Uy GUpHHUM OWJIAra, U, MKKHHUM OHMJiara TErHIIHIHD.

- —
~ bynappau KypHHAAHKH, Uy Uy (uyHKM MOC KOOpAUHATANIapH  TIPO-
nopuyoHan smac). Jnpu Oy HKRH TYFPH HH3UKHUHT 6Hp TeKHCIMKAA
STMILIAK LUAPTHHW TeKUIHpaATHK (11 606, 17-§, (34)):
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Xo—X Yy—Y1 2,—2

- o AL 9 —_
Ve Ve Ve Vi |=F—x) <x2 V% +ys +

l Ve —Va -17;+Vq

+ X V—'Z_?_yl)_(yﬁ_yl) (x2+_1/zy2_‘x1+ Vz.lh) +

+@—2) (=2 V)= xg—x"’)]/ — (i — y‘f)]/

2

I '_‘21/% (22"_?1)=qu ("QP—"] _y q —222+221) =4
S 2 2 s

o — ] %2 Y2 1

| E g, (A4 ]

S Ve [ p q z ( P g Zl)

=V 0—0)=0.

, Kasc numaard nbojanap Hosira TeHraup, uyHkn M,, M, Hykranap
- runepbo/MK napabosionira TermHAup. [emak, u,, u, OHp TeKnCJHKAA
. €raji Ba KeCHLIA[H.
l"unep6o.nm< napa6onopmﬂunr 6vp oOHMJAra TErMlJIH HKKH SICOBUHCH
" §3apo afKal JKOHJIatrasup.
X KHKaTaH xaM, OMp oW/ara, aHUKPOFH, OHPHHUM OHJIara TerHIM
_MKKH Uy, 4| SICOBUMHH OJICAK,: yJapHMHr Xap Oupn II, Tekucimkka *ma-
pannenup xampa u, (Ju; = @ (arap ysiap Kechmm6 KoJica, HKKH OHJara
TerHun 6yu6 Kosaiu, Gy 3ca u, ¢, HHHT ONMHHMUIMTA 3HIAMP), JIeKHH
ynap u, Wu;, arap u, || u; 6YM6 K0JICA, UKKMHYK OHMJIara TerHuLnd Gap-
' 4a sicoBuwsap Oy MKKM UMBHKHM KecHO, Wy TYFDH UH3UKJapJaH YTcau
. ¥ TEKHCJIMKKA JXOWIAaWMO KoJajd, OyHHHr OY/Muld MyMKMH 3Mac. [le-
i MaK, u; Ba u Jap yaapo[aH Kalll JKoi/1auiras.
o Arap runepGosk napaGosions (48) KYpHHHIIAATH TeHrJiama GuJia
"@HMKJIAHCA, YHHHT GHPHHYM OHJIaTa TeTHUIVH TYFPU UM3HKJApUHH A% -+
+ v 3£ 0 1apTaa)

(',_—{—Vq)—.?vz, (55)

oo ' v( x ) A
o , Ve Vi

© KYDHHHMLIAA M3jawl KyJaiaup, A Ba v ra xap Xuua xuiimariap Gepuul 6u-
o JI3H 1y oMJara TEruluM sicoBumsap tomuaagu. (55) TeHTJVIaManHHr Tys-
PH MHSHKHH aHMKJALM PaBIUAH, arap WKKajla TEHTVIAMAHWHT Yall TOMOHH-
“HM Yan TOMOHHMTa, YHI TOMOHHHH YHT TOMOHHIa KYymafThpcak Ba A-v
Fa Gyu6 ioGopeak, (48) xocn Gynami, fAemak, (55) HH KaHOATJIAHTH-
PyBuM Hyxrasap (48) ra xam TerduuIM 3KaH..
: KKHHYY OM/Jla SICOBUMJIAPHHH 3ca YOy KYpHHULIAA H3/1all MYMKHH:
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A — L) =2ve,
W7z ~ve ) Y
Lo YN (56)
vi|—= — = A.
(Vp + Vy )
Ouan GuMp nania rHnepOoJIOMIHHE OJIARIHK:
2L 2 (57)

a? 1] c?

By CHPTHHHT TYFPH YHM3HKJ/H SICOBUM/IAPUHUHT MABXKYAJMIHHU nc6ot-
Jaul Ba yJIapHW TOMHII MacajaCHHM Mygaccanq —TeKIIMpMaciaH, 6u3 6y
WA KYMMAATHIADHAHT YDHHJIM SKAHHHA TABKHANAMMUS, XOJOC.

1. Bup nanamu runepGOIOHAHHHT Xap 6Wp HyKracujaH yHHAr da-
KAT MKKMTA SCOBUHCH yTajH.

2. Bup namnanu runepGOJOMIHMHT TYFPH UHM3HKJ/K SICOBUMJIAPH XaM
VKK OHJIara aKpainG, GHPHHUHM OHJIAra TETHUNIH TYFPH YH3HKJAD

x(i+j—)=v(1+%),

a

v(_?__.z..):}\,(]——%)(}ﬁ—}-vz#O) (58)7

a c

TeHrJiamaJjiap 6I/IJIaH; MUKKVHUH OHJiara TeTHIM TYFPH YH3HKJAap 3ca
LANINE A DY S
Mt v(1-7)
V(_’i_i :x(1+%) | (59)

a [4

o

’

TeHraMasap GMJaH aHWKJaHAZM BA A, v Ta TypIH KHAMat/iap Gepuod,
TYpPAH TYEPH YH3HKJA SICOBUMJIAPHH XOCHJI KHJHUI MYMKUH.

3. bup nannamu runepGONOMAHMHT OGP OMJIara TECHUUIA HWKKH ACOB-
UHCH y3ap0 aHKaUILup. ' :

4. Bup ma/ianu runepGONOMIHMHT Xap XWJI OWJara TETHULIM HKKH
ACOBUHCH V3ap0 KeCHIUajH.

Bu3 1o0Kopuja SJIMNCOHJHUAT TYFPH YHSHKJH  SICOBYH/IADHHUHT AVK-
JMTMHH Kypcartran S[UK, IIyHra yXuam, HKKH Maluan runep6osions
XaM TYFPH UH3HMKJIM sICOBUMJIAPra, 3ra GyaMaiau. XakuKataH XaMm, HKKH
namiaid runepbosonua X = h(h* > a®) TeKHCIHK 6WJaH KecwJarasia,
paBIlaHKH, KeCHMJA 3WHMMAraH HKKHHYH TapTHOaM WM3HK XocHa1 GY./w0,
GyHMHr TapKHOMZa TYFpH UM3HK HYKAMD, JieMaK, HKKH najaid rHiep-
GostonzsH y Oz TeKUC/MKKA TNapasjies TYFPH UHSHKJM  SICOBUHCH HyK,
arap y Oz ra napauien Gyamaran TYFpH UM3HKJH ACOBYH Gop 6y.ca,
y Tyrpu uM3nKk Oy TeKHC/MK OH/laH KeCHUIafd, KecMMIa XOCH] 6y.Jran
HYKTa TYFpH UM3MKKA TErHIWA OY/MG, MKKH Ma/liajd runepGosoMATa
TerHuM sMac. JleMak, HKKH Najjatd THIepbosioup TYFPH  UHSHKJ/H
SICOBURJIApra 3ra 3Mac. T

Xyagu ury ycyd Guian sJUMNTHK napaGoJionjl y4yH XaM sCoBYH/Iap-
HYHT MaBKyJ, SMac/JUrHRH KyPCaTHLl MyMKWH.
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28-§. Ukkunuu TaprH6anu CHPTHHMHT YDHHMA TeKHCJHMIH

Hxkunun tapru6au CHPTJIAp TeHr/aMacH
et Q9Y® + az32® + 2ay,xy + 2 a13%2 + 2 ay5y2z -
‘ +2a14x+2a24y+20342+a44=0 (1

KYpHHHIIAA GepH/rania VHHHT Mo (%o, Yoo 29) HyKTacHra yTKasu/rad
YPHHMA TEKHCJMKHUHT TEHIJIaMacH -

(@y1%0 + ayy, + 1329 + a14) (X — x,) + (@z1%0 + QyoYg + Apg2, -
+ a5) (y — yo) + (a3 % + Q3240 + Q3320 + 239) (2— 2) = 0

KYPHHAWAA GY/IMUIMHH KypCaTrad S/1HK. Arap (1) Huar uan  ToMommHK
F(x, y, 2) ne6 6earuna6, (1) man asBan x 6yfnaa (y Ba z uu y3arap-
Mac xuco6nal), cyurpa y Gyiiuua (6ymaa x Ba z Hu yarapmac xucobia-
HajH), HUXOAT 2 G¥imua (x, y HK yarapumac ze6 osm6) XOCH/IaJIap oJIcaK,

Fo(x 9, 2)=2a,x + 2a,y + 2ay2 -+ 20, =
= 2(ayx +a,y + a2 + A (60)
F (%, y, 2) = 2a,x + 243y + Aay5z + 2a,, =
= 2(anx + a5y + Qy32 + Qyy),
f . Fo(6 9, 2 = 2a,x + 28504 + 20352 + 204, =
L = 2(a3,% + GgoYf + Ggez + A31)s

..~ By dyskuusnapunnr Mo (%o, Yo 2,) HyKTazaru KHAMAT/IapMHH  TOM-
o Cak,

Ca F (%o Yo 20) = 2(ay % + ay,y, + @152 + ay4),
Fy, (o Yo, 20)'= 2 (ag,x, + Qaally + Ag52g -+ @yy),

v *“" . F;. (%0 Yo» 25) = 2 (as: %5 + Q300 -+ Q5320 + Qy,),
“ - Oynapnan

| B
QuiXp + Q1Yo + Q1320 + Ay = 5 Fx., (Xor Yor 20),

) Q—

AXo + Aaalfo + a2y + ayy = ) Fy' (Xor Yo 20),
I

31 %0 + gyl -+ 352y + 3, = 3 on Xor Yor 2o)-

g Byaapuuar kuiivarunu (8) ra k¥iicak,

| - I,
2‘Fx. For Yor 20) (¥ — Xg) +- 5 Fyo (X0 Yor 20) (¥ —yo) +

1.
+ ‘2‘Fz. (%0, Yor 20)(z— o) =0
fxy KHCKapoK é3cax,
F,;.(x—xo)+F;,°(y—!/o)+F;°(Z—‘zo)=0- - (6]
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By TeHr/jamMa MKKWHYM TapTHOMM CHPTTa YTKA3W/IraH YpHHMa TEKHC/IHK-
HHHT 3HT KyJaii Kypmmumam TeHIVIaMaCHHp.

Mlyns Tavkugnahivuskd, £, F F, HuHr  yuanac Gup BaKTaa
HOJITA TEHr GyJMiM MYyMKHH 3mac, aKe xonga M HYKTa CHDT yuyH
Maxcyc HykTta 6ysné KoJjaau.

(61) man dofinanank6, KaHOHHK TeHIJamasapH GunaH OepuJraH HK-
KMHUM TAPTHOJM CHPTTa YTKa3HIraH YypHHMA TEKHCIMK TEHI/IAMacHHH
€3af/IuK. .

X2 2 2
a) —+ 12— + = =1 3/MIHMnCOMARMHT Mgy (%o, Yo, 2,) HyKTACHTA
4

yTKA3W/IraH ypHHMA TEKHUCJMTH TEHIJIAMAaCHHH €3ai/IiK.
by epna

F(xy Y, 2)=_a2_ .b—z—{_?—l:o’
. 2 , 2 , 2
Fx_-‘;x, Fy= 2 Y, Fz:' :2—2
JleMak,
, 2 , 2 ,
Fo==% F,=—74 I =73%

Gynapuu (61) ra Kyiicak Ba M, HyKTAaHMHT 3/UIMIICOMAra TEIHULTH SKaH-
JIUTHHM XKcobra OJICaK, ‘

‘Q‘xo(x—xo)+—yo(y .l/o)"l‘—zo(z“%) 0,

OyHAaH
XX YYyo | 220 __
= + iy + i 1. (62)
6) 2_¥_ 2 z rHnepGo/HK MapabosoHfHUET Mg (X, Yo» 20) HYK-
P q :
TACHJA YTKA3U/ITAH yDHHMA TEKHCIHMK TEHTJIaMaCHHH E3ail/HK. By epaa
Fix, g, )= = —£ 220,
p q
F = 2z — X, Fy =—= y, F, = —2, 6ynaprunr M, HyKrajard Kud-
Mamapn
Fo— 2 P2, o9
X -; *or Yo ——q- Yor 2 *

Bynapﬁu (61) ra xyificak,
2 sar=59 (= 2 40) 0 — 40 + (D —20) =0.

M, vHHT Wy cHPTra TErHUVIMJIWTHHH xucofra oJcak, H3/aHraH TeHrJia-
Ma KyHujaruda Oynagu:

XX,

o _Hh— 54 g, (63)
p q
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c) —Jf:— +—i§ = | UMJMHAPHK CcHpTra YHUHT Mg(Xg, Yo, 2o) HYKTacH-
. v
Ja VTKasHiraH ypym2ma TEKHC/IHK TEHTJIAMacHHH €3aH/IHK.
. 2 . .
“F, = - 5 F,= - F,=0; Gynapuuar Mg (%o, Yo 2,) HYKTajar#
. . 2 . 2 , o
KufiMariape F, = = %o F, = m Yo» on =0 6ym6, Gynu (61) ra
KVHcaK,
2 2
‘;xo(x_xo)‘f“b‘; Yoly— Yo) +0(2—2) =0
€KkH
XXo YYo __
= + = 1. (64)
Xyziau mynra yxwam dopMynasapus Golika cupriap fyuyn mycra-
KHJI KeJITHpHG YMKApuil Mamy cHgarthHia YKyBuMra XaBoJja ITHJAfH.
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IV BOB. n ¥JIYOBJIH A®dPHH BA EBKJUA PA30JAPH

29- §. Bektop ¢aso

VKyBunra «Asrebpa Ba COHJIAp HA3ApHACH» KYPCHIAH BEKTOD (H3MK-
Ju) ¢aso TywiyHuacH MmabiayM. Iy TylyHYaHHHP < MyXHMJVIMTHHH SBTP-
6opra oMb, yHH KMCKaua Takpopyab yTamH3.

OnemeHT1api BeKtop Ae6 artanran (6y epha BeKTOp CY3H KeHT Mab-
HOJAMp, XyCyCuii XO/ja reoMeTpHst KypcHHHHr 1 OyiMmHIa Kypu/raH
BEKTOP XaM 6ysmuM MyMmkuH) 6ym 6ysamarad V tymiam 6epm1raﬂ 6y
cun. by TyanaMHnHr _/IeMEHT/IAPHHH YCTHTa CTpeJIKa KYAUIraH KAYHK

JotHH Xapdwiapu a b cy x, y, ... Ounan €enrnnaimuk. Bynpan
TALIKAPH, XaKHKU@A COHNap Tynmjaamu R 6epunraﬂ 6ynu6, V Ba R 37e-
MEHTJ/IApHHH GOFJIOBUH MabJyM MYyHoOCA6aTJiap YpHaTWIAraH GYJICHH, KyM-

Jafan:
e e

I. V uuMHr uxTHpUii MKKH @, b BEKTODH YUyH YJapHUHT JurFuHOu-
cu peb aranirad, iy TYNJAMHHHT 3JeMEHTHAH uGopar YuHMHUM OHD BEK-
— -

TOp MOC KeATHpuJraH 6yJciH, 6y BEKTOpDHH a -+ b Kypusumwga €3ad-
JIHK.

-
I1. V uuHr uxTuéphit a BeKTOPH Ba MXTHEpHA k XaKMKMH COH yuyH
V HUHT IIyHAAH GMp 3JEMEHTH MOC KeJATHPHJIraH GyJCHHKH, Oy 3/eMeHT
.
a BEKTOPHH k CoHra KjnadmupuulQan XOCHN KWJMHTaH [AeHuiH0, yHH
—

 ka xypunuumiga ésaiymk. Kuputaarad 6y MKKM aMan KyHugard 8 Ta
aKCHOMAHH KAHOAT/JIAHTHPCHH.
I BeKTopnapHu KVIUMII KOMMYTaTHBJUK KOHYHHra OYACYyHajH, SBbHH

Va bEV YUyH [T+b—b+a

I BeKTopJIapHu xgyumm TYPyX/IaHHill - KOHYHHra 6yficyHald, SbHH
Va b cEV yqu(a-i—b)—}—c—a—l— b—{—c)

I;. V na HOMb BekTOp HeraH 0 snement MaBXyR 6yaub, VaE 1%
Y4yH Z+6—Z

I, V HHHT meepym o BEKTOPH_YHyH V na myH)J,an a BEKTOp MaB-
Kya 6ynub, a + a =0. byunpai a BEKTOp oaTAa 4 BeKTOpra Kapa-

MQ- KQpuiu 8ekmop neﬁ atanagd Ba y — a 6usian  Gearwsianagy. Dy
TYpTTa akcuoma 6eKMopAapHu Kgjuiuw afccuOMa/Lapu 11e6 aTaJIa)m

I,. VY kKER Ba ’v‘a bEquyH k(a+b)—ka+kb
Il,. /4, t€ER Ba VaEV yuyH (k+t)a—ka+ta
I1,. Yk, tER, 'VaEV yayH k(ta) (kt)

I1,. Jv‘aEV yuyH - a=a.

By TYPTTA aKCHOMA BeKMopHIL COH2a KYnadmupuui aKcucMarapi 1eé
ataJlajy.

Tabpud. DlieMeHTapy Iy CAKKH3 aKCHOMa IIADPT/IApHHH KaHoat-
JantapyBud V tynsam eexmop (éxu wusukau) ¢paso neb aranau.
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BexTopsiapHu KVuMul Ba BEKTOPHH COHTa KYyNaHTHpULI aMasliapH
6upranukia 4usukau amassrap 1ed aramapu.

DBy cakkus akcuoma reomerpusi KypcuuuHr [ Befib akchomanapu
6Vinya GaéH KHIMILIATH GUPHHUYM Ba WKKHHYH TYPYX aKCHOMAaJapHIup
(6y axcuoManap cHcremacd Guiad IV 6yaumaa GaracHil TaHHMIAMHS).

IOkopuza KenTupuJran akcuomanapjaH GeBocHTa KyHHJArH HKKH Ha-
THKA Kenub uyvkaiu:

—

l-paTuxka. I; akcHoma 1uapTHHH KaHoaT/aHTHpyBun 0 anemenr V
Ja SIroHajHp.

Hcb6or. V Ja ] JaH ¢apkJM Ba Wy akcHoMa IIApTHHY KaHoaT-
NABTHPYBHH o S7IeMEHT MaBHy] ] ne6 dpapas KUJICaK,

-VaEV yqu a—{—O-—a a+0’ —a XyCYCH# X0MA3, 0—1-0’
= 0, 0 + 0=

> -

I, ra acocaH, KOMMYTATHB/IMK KOHYHHHHHT ypunujurdgan, 0 =0". A

2-nartuxa. I, akcuomagard xap OMp a BEKTOPra Kapama- Kapiiu
a sekTop V Jla sirosajup.

Hc 60T a BEKTOpra Kapama- Kaplix a BeKTOpJaH (apKau fHa
Gurra @’ BEKTOp MaBXKyJ Je6 Kapacak, SbHH '

- - e —>’I —
a-+t+a =0, a+a =0

lecak, 6y TeHIJIHKJapAaH 6Hpuaqucpmuﬂr MKK4a TOMOHHIa a HH KYV-
um6, I, I, i 31m160pra 0JICaK, (a )+a —0—}—a JleknH
—> -—>

- — —>
a+a"~0=>a—}-0 —O+a” éku a' =da’. A

Bekrop (asora MHCO/Iap KeNThpamus.

1. Dupunup 6yjuMaa xypu6 YTHIraH reoMeTpHK BeKTopﬂap TYIJIaMH
uH3HKAM (Ha30 XOCHJ/I KMJIafH, YyHKH Oy BEKTODap YYyH IOKOpHAAarH
8 Ta aKCHOMZHMHMI XaMMacH GaKapujajH.

2. SaemeHT/IapH XaKHMKHE consapAan uGopar OyJraH n Ta ycTyH Ba
‘m Ta carpiaH XOCHJ KWJIMHraH Gapya MaTpullaiap Tymiamu (KYIumi
amasii e6 MaTpHUANApHHM KVUMIIYH, BEKTOPHH COHTa KynmadTHpHLI aMa-
JH 1e6 MaTpUL@HH COHra KYMalTHPUIIHW OJICAK) XaM BEKTOp (aso X0CHJI
“KMJiapd, GyHAa BEKTOp CY3M m-n Ta JMEMeHTJ]H MaTpHilaHy OuJIAUpajy.
(By Tynnamuuur BekTOp (haso sxanu «Asre6pa Ba COHJAD HA3APHACHY
Kypcuaa HcOOT KHJHMHAIM.)

AcnarMa. IOx«;oszxa 613 BEeKTOPHH COHra Kynafirupuwpga Qakar
XaKHKHMH COHJIAp TyrIJIaMH OusaH yerapasjasiuk, UIYHHHT yuyH Oy Bek-
TOp (aso xaxukul coHAQp MaUdOHU yzmuaaau 8exmop dmsa e ara-
- Jlanu. bus Gynpan Oyén Qaxar wysfail unsHk/Id (asoHH Ky3ja TyTamu3

Ba yHH KycKauya geKmop ¢haso 1e6 aTaiiBepaMus.
' Arap II,_, wapr/iap KOMILIEKC COH/Iap yqu XaM GaxKapuIIHiLHA tanab
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Tabpud. V' <V 6y/m6, V na aHUKJIaHTaH BEKTOPJAPHH K YILHIL
Ba BEKTODHH COHTa KymairHpuiu amasura HucOatad V' xam Bexktop ¢aso
XoCHT KHica, y xoana V' mu V HHHr xucm pasocu pne6 aranajd, Ma-
canaH, ¢axkar OWTTa HOJb BeKTopra sra Gy/aran Tymiam Xap Kadpad
BeKTOP (Da30HUHT KHCM (hasoCHaup.

Ky#iuaarn coiia Teopemany MyCTaKul HCOOTJIAHT,

Teopema. V BekTop (Ha30HMHI MKKHTA KHCM (DA30CUHMHI KeCHIL-
Macu xaMm BeKTop ¢azo GyJanH.

3uau BeKTOp @aso;_@m BEKTOpJIAD YUYyH UYH3HKJIM SPKJHIMK TYIUyH-

— _—

4aCUHMH KHPUWTAWMK. a,, Qy, . .., @, BEKTOpJHap V HUHr 3/ieMeHT/]apH
6y JICHH. '

Tabpud. Kamuga GurracH HOMEAH (apKAH XakHKUE Ry, Ry, . . .,
k, connap Mapxyn 6y.u0,

— — -— —
ka, +kay+ ... +ka,=0 (1)
—_ o - .
TEHrIWK Gaxapuica, @, Gy, ... , @, BEKTOpJAp CHCTEMaCH Hu3uKau
6oraux nebmdamn: arap (1) tenriuk ¢akar Ry =ky,= ... =k, =0

GyJarangaruHa Gakapunca, OGepu/raH BeKTOPJap CHCTEMAcCH YU3UKAlL 3DK-
AU Jefingany.
By rtasputnan KypuHamuku, V Bekiop (asofia Kamujua GUTTa BEKTOp

6yaca, xap Kaugait k # 0 con yuyH xam kacV.

Auad eekTop (A3OHHHT YJIYOBHHH AHMKJIOBUM KyHuJarm axkcuomanap-
HY KUPUTAHIHK.

I11,. V Bektop (pasofa n Ta HU3MUKJH 3IPKJIH BEKTOD MaBXKYJ.

II1,. V Bektop ¢asoparu xap Kaupait n -+ 1 Ta BeKTOp CHCTEMAcCH
YM3UKJIH OGOFJIMKIHUP.

Kenrupuaraw 10 ta akewoma (I,_,, 1I,_,, III,_, wapriapuun Kaso-

ATJIaHTHPYBUM BeKTOp (aso n fa4oau eexmop ¢paso nedvnamu sa y V,

Gunaq OesrdsaHaiy . ~ -

n =1 ra moc XyCycHii xojja 6up ysuosmd V, Bekrop $aso Xocua
6ysiam (GyHra MucoJ TapHKacyja GHp TYFPH UM3HMKKA Mapassesn Gapua
reOMETPHK BEKTOPJAp TYIJIAMHHM OJIMII MyMKHH), N =2 1a HKKH Y-
yoBJH V, BekTOp daso xocu1 Gyaanu (mucos Tapukachpa OHp TeKuC-
JHKKa napajijies Gapua reOMETPHK BEKTOpJap TYIJIAMHHM KYPCATHIl MyM-
KuH), n =3 1a yu yymuoBad V,; Bekrop ¢aso xocun Oynaau (Oynra
MHCOJ1 Tapukacuja dasogard 6apua TFeOMETPHK BEKTOpJAp TYMJaMHHH
OJIHII MYMKHH). )

Jlexun III,_, akcHomanap ulapT/iapynd KaHOATJAHTHPYBYH . COH
maBxyn Gysimaca (anbarra I, _,, 1I,_, muHr Oapya IUapTJapd KaHOaT-
nadranja), y xo/ija GyHpiail BekTop (aso ueKkcusd yauoeau eexkmop ¢aso
ne6 roputunapy; Oy Xosijla YeKCH3 YJIOBJM BEKTOp (asoa erapsuua
Kyn BeKTOpJapAaH TAIUKWJ TONTaH UMBHKJM 3PK/JH BeKTOopJap CHCTEMA-
CHHM XOCHJl KMJIHII MyMKHH. Uekcu3 §/4oBAH BekTOp (aso TyLIyHYacH
alHHKCA (YHKUMOHAJ aHATH3 GY/IMMHAA KEHT YpraHuniajH.

Bus 6yngan Gy€H uek/IH YJYOBIH BeKTop (aso OuJaH MUl Kypamus.
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BekTOpPHHHT KOOpAHHA1AJapH. Taspud. n yiyoBIH Bek-

TOp (hasOWMHI MXTHEDUE N Ta UHSMKJM SDK/H BEKTOPJIADH CHCTEMACH Iy

cpasoﬂnur O'aaucu neimaagd. bynpan 6yeH 6u3 6a3uc BEKTOpJIapHH

el, €30 - s e ne6 Gearunab, yuu b = (el, ez, R en) KVpHHHIUZA

é3aMu3, ILyHH Tabxumanmusxu, 6asuC BEKTOpJap OpacHia HoJb BEKTOP

P ﬁymnp, YYHKH e =0 6y/M6 Kosica, XYCyCHil Xogia By = ky = ... =
=k =k, =...=k=0, k,==0 connap yuys

kl?a:+k22;+ ke .tk =0

-

6y.1m0, Z, €y, ..., €, UHSHKIM GOFMK GY/ub KonajM.

—
Teopema. V, nune uxmuépull a eexmopu uty ¢hasvrune  6asuc
. eexmopaapu opkaau 6upauna Kijpuruwoa ugodaranadu.

HUcbor. el, e2, cey e aap V, HuMAr Gasucn OGyacuH, y Xo/id

—_ =
@, € € ..., e BEKTOp.1ap CHCTEMAcH III2 aKcnomara acocan UH3MK-
au GOFIMK, [eMaK, IWyHiail k, ky, ko, ..., k, (B*+ B4+ ...+

+ k2 0) counap MaBXKyAKH, yJap y4yH

kot b+ 4 o 3= 0 2)
6yaga k + 0, uynkn k=0 Gyica, e—; e_;, . -e: YHBHKJH

_GoPmanran Gynap 3, Oy sca Gasuc TyuwlyHwacura —3MAZHD. (2)
* HHHT HKKana KHCMHHH —- T3 Ky nafrupuo (llz 0=0 mn xucodra

0/1H6), MKKHHUH KYlUiTyBunian Gomsial Gapua XajiapeH YHT TOMOHIa
- yTKascak,

-

k
———ez——...—_ﬁ’.‘. e,

‘Bynpa —k? =Xy, — ==X ..y .E"_ = X, — - GeJrujaiiapHy

KHpHTHO, CYHITH HGOJaHH KyHHJaruya €3uui MyMKMH:
- - —
a=xe -+ X+ ... +x,6€,. 3)

Byunaﬂ Gepunran 0 BEKTOPHHHT 6asic BexTop.nap opkani Hdoaananu-
M KYphHHG Typn6;m
Auau (3) GHMIMAHHHT SITOHA  SKAHJHIHHH kypcaramu3. Dapas KH-
-

llglii_.uux, a BeKTop el, e2, e e 6asMc BeKTOpJap OpKalH HKKHHUH

EYpuHHIIAA HOLaSAHCHH:

a=1Yy, e, Y€+ ... Ty, 4)
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- >
a

Y Xonna (3) man (4) mu xanna6 aiwpcak, (I, ra acocan a—g —
+(—a)=0 xampa II, ra acocan):

+

—_

(—y)e+ (—ye,+ ... +(x,—y)e =0.  (5)
JlekuH Gasuc BeKTOp/IAp YM3MKJM SPKJM/HTH caGaGu: ‘

X1—4=0, x,—y,=0, ..., X, —Y4,=0

€KH X; =Yy, Xg=1Y,, ..., X, =Y, DBy 3ca (3) éiuamanunr sronam-
IMHY TaCHUKJIABIH,
- -
Tavpud. (3) é&hmmagaru x,, «x,, ..., X, COHTaD a Bek-
- - —
TOPHHHT €y, &y, ..., e, Gasuciarn KoopOunamaiapu ne6 arasami Ba
—_—
y a(x%, X, ..., x,) Kypusnuga GenrunaHagy. Jlemax,
— — - — —
a(xy, Xgy - .., xn)<==>a‘=xle1 + e+ ... X e,

Xycycuit xonza
a=e=e(l, 0,0, ...,0),
a

== 60, 1, 0, .., 0),

a=6=¢(0,0...,0, 1,

2=0=0(0,0, ..., 0).

Teopema. Bup G6asucea nucbaman Gepuiean eeKmoprapHu  Kij-
wiuwdan xocun KUAUH2QH 8eKMOPHUHZ  KoopduHamaiapu Kijuuaysuu
6EKMOpAGp MOC KoopOuHamarapurune UurunOucuea meHe, 6eKmMOPHU
CoHeq Kynadmupuwda sca yrume Gapua KoopOuHamairapu wy coLea
Kynadmupuiadu.

Hcbor. _L;(xl, Xgy o oo X)), B)(yl, Y2 - - -, Y,) BeKTOpAAp éilnimMa-
Japy '
a=xe+ X8+ .. Fxe, b=yl +y.e, + ... +y,e,
GysaaH:
-;; —

b=+ ) e+ (o Yoy ...+ (%, +5,) 0

© Ba

(a+ b) (g + yy) (x; + Yoo -y X, +y,) (6)
S a = xlz + x;ez, + ...+ xn;: HONAHUHT HKKala KHCMHHH

k ra kynaiitupamus:
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k7;=kx;,—|—kx2_e;+ e —{—kx_:z

nn

ka(kxy, bty ..., kx) (7) A

_ ~ dcaatma. Kyumnysun sexropnap coMH HKKHTAiaH OpTHK,  GyJica
-7 XaM Teopema ¥3 KyudHM cakjaiid. Bynn mawk cwdartiga  wuc6orsiaimmu
VKyBuHra xaBosa KHJAaMH3.

V, na Gupop (Z, ?2, Ce E;) 6asucra HucGartan
by (byys brgy - .y by by(byy, by, ..., by -
BBy s - -+ b))

© BekTopJiap Gepuaran Gysicue. Kyiiujaru marpunasn tysaiiiu:

biy by ... by,
B— byy Do "'b2n . 8
bml'me ... b,
Teopewma. bepurzan b_:, IZ, ce e, 5,: 8eKMOPAAPIAH OAMUHEAH HU-

; BUKAU 3pKau eexmopaap conu (8) mampuyarusz pateuea memaoup.
Hc6or. Dapas Kunafinmuk, GepuaraH BeKTOPJAp UUSHKJH GOFJIHK

. 6Yacun, y xonma wyHuai ky, ks, ..., k,, COHJIaD MaBXYAKH,

kil 4 hby+ o Ak b =0, BB ... R0, (%)

,,“6y TEHTJIMKHH KOOpJMHATasapia €3aiJIHK:
ey (busls + bygey + -+ b,,0) + ko (bor6y + brat + . ..
A bye) e Ak (b e F st .. 4 b, ) =0
& (ybyy + kobyy + oo kb, )€+ (kibyy + hobay + . .
Fhpbug) @ oo (kb kaby, ..tk b Yo, — 0.

IR I —_ W
= €1, €, ..., e, 0asuc BekTOpJap GY/IraHH yuyH

klbll + k2b21 + PP + km bml == 0,
k1b12 + k2b22 "l— .. + km bm2 == 0,

kiby, + koby ..tk b =0

“BY TEHIVIMKAADHHHT GapuacHHH K§LwailmK:
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ky(hyy+ byg+ + .. +b) +Ey(bay + 0o + ... +by) +
4 . Ryt e =0 (**)

By aca B matpuia CaTpJapMHHHT UH3HK/JH GOFJIHK/MIHHH Kypcaran.
Akcunua, (**)= (*) xam YpUHIHIMD.

Jlemak, Gepunran BEKTOp/ap CHCTEMACHAATH YH3HKJM SDKJH  BEKTOD-
JApHHHT MAKCHMaJ COHM B MATPHLAHMHT UM3HKJH SPKJM CaTp/ap COH-
JIAPUHHHT 3HT KarTacura TeHr. A

Arap m = n, sipHu GepuJraH BekTopJap Cowx (aso ysuoBMra TEHT
6ysca, B marpHua KBajpar Marpuiua 6ysm6, IOKOpHAArH TeopeMajaH
Kyfuars HaTHxka KeanO uMKaju.

HaTnxka. n yauOBIM BeKTop (asoja Oepunvan n T2 BEKTOPHHHT
YHSHKJIM GOPJWK OYJ/MIIM Yd4yH YJapPHMHT KOODAWHATAJIADHAAH Ty3uJrad
fn- TapTMGM  ICTEPMUHAHTHHHT HOJIra TEHT 6y M 3apyp Ba €TapaH-
I¥p. , '

Duau Gup GasucAaH WMKKMHUM (asucrs YTHII MacaJacura TyXTana-
—_ = —

-~ 7 -
mk. B=(e, €, ..., ¢€) B'=(e & .., e) nap V, HHAL HKKH

>
Gasucn Gyacun. a€V, HUHT Wy Gasucjapiard KoopiuHatanapi Moc pd-
BHUIJA

,

(X1s Koy - o as X))y (Xs Xgy o 0o s %),
- > > > > S
Q=X €+ Xp + .00t X €, alee[—i—x?eQ—i—...—{-xnen,(S)
- -

—_
Byujian Talkapd, €, €y, .- - » ¢, napian xap Oupusuur 5 Gasucparu
KOOpAHHATAIapH MabjyM GYJ/ICHH:
— —_ — —_
€)= 8 +Colat+ oo F 0y,
- — — —
€y = C1€1 + Cag€y + oo T Cpg €

. . . . . . . . .

nt

—>' - - - .
€, = C1nl1 + Con €2 + o0t Can &’ (9)
Bynna
CiiC21 - - - Cyy
Ciolaz -+« Cp | 20,
ClnCQn <o Cpp
> - o
ake XoJ1ja €, €, ..., €, BEKTOp/ap UM3HK/H Gornuk Gysap sm. by

KHiiMatsiapay (8') HMHT MKKHHYHCHTA KYAMHU3:
— ’ — - — , — —
Q=% (Cy 8+ Catls + oo FCye) Txy(CralrtCon €y T

+ ... —}-ch_e;) + ...+ x;(c[na—{— czn;;—l- .. +cnn-g,,).
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—_ - - -,
a = (cy x|+ Cppx,+ ...+ Cia X e+ (Can Xy + Co5 x5+

- - » -
+ ...+ cgnx'n) ey + ..o+ (et Xt oL e, X)) e,
8) Ba (9) nan:
Xy =CpX +CppXy+ ...+ C, X,
Xy == Cgy X| + cz2xé + ...+ c,mx,'z, (10

anCnlxl+ + + Cnnxn

2 -

£ By ¢opmynanap a wunr b 6asucharn KOOpAMHATAJIADMBH Iy BEKTOP-
-gadr b’ Gasucpard KoopAuHatasiapy Gunau Gornaranu yuyd (10) udopa-
‘Jlap 8eKmop KOOPOUHAMAAGPUHL QA Mauimupuwl  dopmyaaiapy  Jedhu-
. JIapd. '

Cy1 C1g - Cin
Coy C ... C

C= 21 “22 2n (]1)
.cnl Cog » -+ Cpn

By aiinuvaran marpuuagup, uyHkH yHusr aerepvuuantd ((9) gam kypu-
HHO TypuOmuKH) HosijaH (apkJH. By marpunans (9) HMHT MaTpuLacH

€11 €33 - -« Cpy
x| €12 oot Cup
Cip Con -+ Cpp

6uan COJIHLITHPCAK, (117) ManHua C* HUHT TPAHCIIOHUPJIAHHLIMJAH XO-
-CpJ1 6YsraHsMrH omkop GyJaju.

I-mMucoa. Kyimna Gepunran TypTTa BekTopHuHr V, BeKtop ®aso
YuyH Gasuc 6y1mumﬂn ucBOT/IaHT: a, (2 3,4, —3),a, (5, 4, 9, —2),
~a3(],0, 0, 0), a4(3 5, 5, 3).

- Eunm. Depunrau Bexropiap cucreMacHHMHr V, yuyd Gasuc 6yJm-
WIHHK KYpCaTHIl YYyH YJIAPHUHT YH3UKAH 3DKJH KaHNMTHHM K ypCATHIL
Kugosifup. Xakuxaraw,

2 34 =3

: 549 —2 34 —3

4 100 0/_|49 —2|=98=0,

35656 3 55 3

AieMaK, GepHATaH BEKTOPJIAp UH3HKJH SPK/A.
2- MHCOJI. DneMeHTII4pH MKKHHUH TapTHOJH KBAAPAaT MarpHilasaplaH

#Oopar BekTOp (haso Gepuaran. by dasona al(} 1) (% g) (3 _é)
| 283
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>/ 4 9
“4(—1 —6

R .
x (% 553) BEKTOPJIaDHHHT 11y Ga3HCHATH KOODJHHATAJAPMHH TONMHT.

Euim. Depunran BeKTOPJapHMHT GasHC SKAHJMIHHHM KYpCaTuul YuyH
yJIapHHHT ‘

) BEKTOD/JAPHUHT 6a3uC XOCHA KUJWIMHH KYPCATHHT Ba

kl al + k2a2 + k3£13 + k4a.1 (*)
UMSHK/IM  KOMOWHamusacH daxar k, = k, = kb, — ky =0 wapraaruna
(8 8) Matpuu@a XOCH1 GYJIHIIMHM KypcatHil Kepak. (*) M Gepuaransap

00
00

12 2 3 3 1 4 2y (00
B 1) ] o) +hs(7 _p) (] —¢)=(0 )
6y/u6, MaTpUUANApHH KYUIMII Ba MATPHUIAHH COHTa KYTNaRTHPHI KOHJA-
Jiap¥ra acocaH:

(Fa 2y & Sy + dky 2k o+ By o+ by + 2k4)__ (o 0)
ey + by + kg — b, ky — ks — 6k, =10 0/

OpKanu €3cak Ba YHH ( ) Marphlara TEeHIJAlTHPCAK,

Bynnan

2ky + 3ky + kg + 2k, =0, .
k1+k2+k3-—k4=0, ( )
ky —2k;—6k, =0

cucrema Xocua1 Gysiamu. By cucrema Gup xuucom 6§iranu YUyH k; =
=Ry = k3 = ks = 0. DBy eunmaan Gomka eunMHHHT MaB¥KyJ 3MAaC/HrH-

HU Kypcartaiiiuk. Bynunr yuyn (**) cucreMaBMHr acocHii JeTepMHHAHTHHH
XUco61aHHK:

[k1+2k2+3k3+4k4=0,

12 3 4 1 1 2 5
23 1 2| |2 1—1 4 }_12 i

11 1—1|T]1 0 0 ol = —150.
10 —2—6| |1 —1—3—5]| I—1—3—5

Anre6pazan MabJyMKH, GHp MKHHCIM CHCTEMa HOJJIAH tapk eyum-
ra sra GY/IMIUK YYYH YHHHT aCCCUHl -JleTepMMHAHTH HOJITA TEHT 6ymmm
3apyp Ba erapsmuup. Muconuvuspa 6y AerepmunanT —1 ra Tenr. [le-
MaK, (**) cucrema dakar HOMb eunmMra sragmp. Bynian KypHHAZHKK (*)
UMBHKJIH KOMOMHAUMA (aKaTTHHA Ky = ky = kg =k, = 0 1apTia HoJb

- = - -

MaTpulla XOCHN KWJIajd, OyHJaH a;, G, Qs a, BEKTOPJIAPHHHT Gasuc Bex-

TOpJIap SKaHJMCH Keaub uukapw. SHAM 1wy 6asuciaa x (g g) BEKTOp-

HHHT KOODJAMHATAJapHHH TOMaRJIHK.
Dapa3 KuIaiHK,
284
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- - - - -—
» X (%1, Xy X3, Xg) =Xy Q1 + Xy Qg + X505 + X404
6yacuu. bepuirasnapau 3BpTUGOpPra 0JICaK,

I R R e e R

‘\/ - Bynu xam (**) ra yxwam cucrema Ku/IHG E3ailHK:
S X+ 2x, + 3x4 + 4x, = 2,
3%, + 3%, + X3 + 26, = 8,
- X4 X, + Xy —x, = 3,
| X, — 2x3 — 6x, = 5.

(***)

‘? Kpamep Qopmynajlapura acocan;
e X =3, ‘x2=1, X3=—1, x,=0.
- leMax,

| £(3, 1, 1 0).
3-mucoun V, Bexrop Qasona surd Ga3uCHHHT KOOPAMHATAJIADH 3C-
ku Gasucra mucGatau e; (1, 2,3 ), &;(1, 0, 2), e;(—1, 4, —3) Gyca, my

¢asonarn BEKTODHHHT 3CKH Ba sSIHTM Gasuciard KOODAMHATA/IAapUHH GOF-
JIOBYH MyHOCAGaT/IapHH TOTIMHT.
—

Euxi. x BeKTOPHUHT 3CKH Ba SIHTM GasucJard KOOpAMHATAJIADHHH
| MOC DaBHLIJIA X;, X5, X3 BA X, X, X J€CaK, Y X0JAa M3/IaHTaH Gorna-
‘mum (10) dopmynara acocas:

Xy =X, 4 Xy — X3,
Xy = 2x; + 4x;,

x5 = 3x; + 2x, — 3x;.

30-§. Adxbun daso Ba adphuH KoOpPAMHATAJAD CHCTEMACH

V. Bektop aso Ba sJeMeHT/apd HyKtanap fAe6 arajira (Oy 3Je-
MeHT/iapHH GM3 Goumr JoTH Xapdiapn Onman Gearmmaiwus) Q= {4,
B, ...} TynnaM Gepuiran Gyacus. Q tynmav Guian V, tynaam opa-

‘CHA WyHuall MOCTMK ypHATaMu3kd, €2 JaH MabjlyM TapTHGAA OJMHTaH
—
UKk M, N mygra yuyH V, fard anug OATTa @ BEKTOD MOC KeJICHH,

= ——
" Oynd a= MN pe6 OGenrunaiivu3. Jlekdd myHH TabKUAJAW 3apyPKH,
V, maru xap 6up Bekropra § Ja HyKTa/JapHUHT TapTAGMAHTAH TYPJH

Kypriaapy Moc KequmM MyMmkuH. Macanaw, 2= MN =FQ = EL, OyH-
ja M, N, P, Q, K, L sapuusr GapuacH 2 ra TerdilTHAHp.

- a= MN ésypuan Kyiuaardda uponaaivu3: a@ BEKTOPHH M wykra-
JaH Kyimm Guiad N HyKTa XOCH/ KH/THHAIM.
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IOxopuna xentupuaran € 6usian V, opacHiard MOC/MKHHHT KYiH-
Iard WKKH akCHOMaHuW KaHOAT/IAHTHPHIIH Tanal Ku/MHamH.

IV,. ¥ MeQ Ba Yfa€V, yuyn sroma wynmali NEQ MaBxyakH,
YHHHT y4yH a =MN. .

IV,. 4, B, C,€Q yuyn AB 4 BC = AC. ~

By ugku axkcuoMa Gab3an ekmopHu Hykmalan OGownab Kiduw
akcuomarapy 1eb IOpUTHJIALH.

Tabpud. dnemenrnapu toroputard Iy, 1Ty, 11112, Vi, ak-
CHOMAJIapHH KAHOAT/IA':THPYBYHM Oyl OY/iMaran TYnJaMm 1 [jA408Au XaKu-
Kuil agun ¢aso pe6 arasagu. Yuu A, opkami Gearuiaiimus. Arap V,
BeKTOp ()30 KOMIIEKC BekTop (aso Gyica, y xoaua A, xaMm Komriekc
appur paso ne6 aranand. _

Hemax, n ymyoBad adduH pasoHd CHMBOJNMK paBHUIIA KyHHAAr
KypuHuaa €3uw Mymrud skan: 4, =V UQ.

V, Bektop ®aso A, HHHT damyeducu NeHUIANH.

Xycycut xonga, n= 2 6yica, A, ¥k yauoBiu apdun daso 6Y-
Ju6, V, HMHT 3/IeMEHTJIapHHH OJ\aTAard reoMeTPHK BeKTopJsiap el oJicak,
- 1 6yumMaa xapairad abhuH TEKHCJMK XOCHT OyJamu.

IOkopuna xkenrvpusiran kamu 12 ta akcioma Beiinb kupurran (1918
AHJT) - aKCHOMAJIAPHUHT GHP KHCMHIHMD.

A, uuHr Gapua xoccasapuuu HcGotsamia 6us dakat Kopupark 12-1a
aKcMomara Ba yJapaH KequG UMKKaH HaTHKajaprarMHa cysiHamus (Je-
KuH V, XoccaslapHHHHT Kynuuiury «AsreGpa Ba CORJIAp Ha3apuscH» Kyp-
CHfia TyJa ucOOT/IaHTaHH YYyH yJapiaH Kepak XoJiapia HcOoTcus doit-
Jla/IaHaB epaMH3).

Mycon TapukacHaa KyHHJATH TeOpeMaJlapHH HCOOTJIAM/MK,

l-Teopema. Q. HuHe ycmma-yem mywear ukku Hykmacuea V,

—_——

HUH2 HoAb eekmopu Moc keaalu, sipiu AA= 0.

Uc6ort. yAEQ 6yneun. A, A myxranapra V, jpau Gupop c—{ MocC

Kesicun: Y€V, Hu oncak, IV, ra acoca, wyniali B HyKTa MaBXKyAKH,

Xé =_l;, supu 1V, BH TatOHK mmcax,c_z’ +g+ X;H— ;l_é = l; Bynpau
I; ra acocan Z:G. A

2-teopewma. AB = 4= BA=—a.

Hcb6or. BZ =;,z1ecax, IV, ra acocan Z+—I;=Z_é -{—23:1 = ZZ:
=-,6, 6yHjad ;:— —a.

3-TeopeMa. CA’ = k671 EE’ = k~6_é=> A'B’ = k. AB.

HUc6oT. 1V, ra acocan

A0+ OB = 4B, A0 +0B = A'B’ *)
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- Jlexu Z’?)= — O_X’=>:1—’5 + 5_15’7 = —-O_A—7 + 513’ =-——k52+
+k5_é =k (— 04 4+ 63): k(;lO + 53) =k ZE, Gynaan Ba (*) mam:
AB =k -AB. A . :

Suan apdud KOODAMHATA/NAD CHCTEMACH TyUIyHHACHHH KUPHTaH/IHK,
A, na MXTHEPHI G6up O HyKTaHH onaiuk, V, uuHr GHpop (€, €3 - - -

N ,
e ,) GasHCHHUHT Gapua Bekroprapu O HYKTajaH Ky#unran GyJicuH, HaTH-

- = - - .
skaga O HYKTA Ba €, €, €5, ..., €, 0A3UC BeKTOp/ApiaH TauIKHJ TOM-
- - e
ran (O, e, €, ..., €) TymIaM XOCHT 6yaamu. By tynnam agpgun
-

had —
KoopduHamarap cucmemacu 16 aramu6, yua 8 = (0, €, €5, .. . , €n)
- —> —

6uian Gesrraiivus. O HYKTa KoopOuHamaaap Gouu, e, €5, ... » €, KO-
opdunama eexmopaapu 1eb aranamy.

Abdud KOOpAHHATANAD CHCTEMACH feiu Ypuura GyHaan OyéH Kuc-
Kaua agpun penep ReAMHU3. Jlemak, apban penep HKKH Typiard oObeKr-
- JaH — HyKTa Ba BEKTOP/Iap/aH TAWIKMA TOMraH CHCTEMALUD. A, HMHT HX-

- -

Tuépuit M HykTacHHd oncak Ba adduu penep B=1(0, e;, €3, - - » &)

- MabiyM  6yuica, oM BEKTOp xocmf Kudand, Gy sekrop M Hymaﬂuﬂf
paduyc- gexmopu. 1ied aranaid.

Y xosma OAZEV,, Gy/iraHd y4yH YHHHT (;;, ey, ..., €,) Gasucuaru
KOODIHHATAJIADHHH Xy, X, -+« » X, AGCAK,
OM = x,e; + x5+ ..o+ X, €,- (12)
Tabpud. M HyKra pajuyC-BEKTOPHHUAT KoOpAMHAaTaIapH my' HYK-
TaHUHT apun KoopOuramairapu 1e0 atalam:’y M(xy, Xgy -« - s %)
KypusH1a GesirujaHand, ASMaK, (12) & M (x5, Xg, - - - 5 %)
7 Xycyéuﬁ Xo0J17a O—M1 = e, (—)X/I_; = ;;, Ce BX'I,, = e, 6ysca, 29-§
ra acocan M, (1,0,0 ... 0), M, (0, 1, .. .0), ..., M (0,0,...1)
A, parn B apdun penepra mucbatas M (xy, Xz - --» %), Ny
Y s Yy Hymanab Geprran GyJicud. MN BEKTOPAHHT KOO JAMHATA-

| - IAPHHH ;IXI = X/IE) + Bﬁ €Ku l_t_/lXI = 5_1\7 — 5/\_'} ra acocad 6a3uc Bek-

.. Topnap OpKaM H(poanaHIHK:

C MN =g, t et oY F et . i) =

= (y—x)e + lyy—xs)e, + ...+ (yn‘-vxn) €y
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MN (y, — x,, Ys—%y .o., y,—x,). (13)

Tabpud. A, munr yanapy M, N HyKTaJapaa G6yuub, Mp— t PN
(0 <¢<1) tenrauxuu KaHOATNIaHTHPYBYH Gapua HyKranap riniamu MN
 kecma Jepmnany, :

MN kecma Gepuiran 6§Jm6,

MP = APN *
(6ynpa A€R, A=< 1) 6yiica, P nykma Gepusean xecmany A nuc6amoa
6yaadu peiimus. (*) nan IT/l_i’ = A (/T/IX’ ——M—i’) €kH M_IB = ﬁ _A?IV .
Xap Oup A= 1 yuyn MN xecmann A Huc6ataa 6yaysuu sirona HyKTa

MaBXyl; A >0 6y.aran xomaa GyJIyBUH HYKTa KECMAHHHT w4y Hyxma-
cudup.

An  parn B  penepaa ywiapn M, (x,, x,, ..., xp, ) Ny,
Y2 - .., Yn) HyKTanapaarn MN xecmanu A HHCOaTAa 6yayBun P HYK-
TaHHHT KOODIMHATaJapHHH z,, 2z,, . .. , z, Jecak,

_ itdy 2. — X2t Ay gy =fntAys
2 144 * “2 144 """ 144
A=1 na P nygra kecvanmur jpra HYKTaCH - 6y.1a1u:
2 =ty t+y 2 = Fnt Yn
1 — 2 s 22 = 2 3 e ey n 2 -

SHAH HYKTaHUHT adpun KOOpAWHATA/IapDHHH a/IMaLLITHDHIL ¢opmyna-
JIapHHH TOMAlMMK. A, na B = (0, e, €y ..., €)Ba B = (0,e, en

» €,) adpue penepaap Gepusran GyJcus. VMCEA, nunr my Gasuc-
Jlapnari KOOpAMHATA/IaDH MOC PaBHIIAA X, Xos - ooy X, B X[ X5 .. X,

6yJicuH xamna <8’ penep’ ssiementiapu 8 penepra mucGaran KyfAunaraya
8HUKJIaHTaH GYJiCHH:

-
0 (10, €20y ..., Caods € (Ca1s €10+« .., 27
-
€ (cnl' Cgr -+« s crm)' (14)

OM = 00" -+ o'M HH KoopJMHaTasiapa é3aii/iK:

— — - ind
X6 F X8+ ... + e, =cype +
- -~ — —_ —
tower k... cpe,txe txe 4+ ... +xle.
— - —_ -
€., en ., € HU €€, . .., €, OPKAMH Honanab,

(—x, 4+ ¢y + ¥ +... + €, x;)gf + (=% + ¢5 +
288
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‘ .1;4:\+021x;+-- w ) ey + oL 4 (—x, +Cp +Cp x;—l—'
o to,x)e =0

. - - -— .

,m XOCH KWIAMH3. €y, €, ... , €, ~ UHIHK/H 3DKIM GyjraHn yuym

‘yaapuunr 6y Hbomajard Gapua KO3pHUMEHTIADH HOJIra TEHT 6.

' KepaK, SbHH
Xy =X+ Cpx,+ ... + €y x,, + eg,

A=l X O Xy Ly X, F Gy, (15)

xn=clnx,]+02nx'2 + ... +Cnnxr;+cn0‘
By usnanran Qopmysanap 6y/u6, HXTHEHH HyKTaHuHT 8, B’ penep-
© Ampra’ HHCGAaTaH KOODIMHATAJADH ODaCHAArH GOFIAHMILIHY aHUK AN,
By ¢opmyaana :

_ €11 Ca1 + - . €y
«7!&?\?:7:;;

' - A=|C2 e O # 0. : (16)
; ‘ CinCon -+ - Cop
. Akc xompa A = 0 6yuca, Gasuc BEKTOP/1ap YH3HKJH GOFJHK G6Y/1ap 34.
- A0, wynnar yuyn (15) 8u X, Xp ..., X, T4 HHCGATAH XaM euwHm
. Mymxun. Xycycuii xoaaa 0 54 0’;; =e|, ;;= o -y 2’: e. Gyuca,
(14) nan:

tn=1 Cp=cp=... =¢,=0

C1=0, Coa=1, Cy=10py= . .. =€, =0,

Cal=Cpp = .o =0C,=0,¢,=1,
e Xy =%, + g,

X, = x2' + Ca0, (17)

e, X, =x+ch
Bymu Gamnsan KoopOunamaaapuu napariea fcg}tupuw gopmyrarapu ne6

l-Mucon A, tdasona B8 = (0, h:el, :2, ;3, Z;) penepra  HucGaraH
Rykra Gepuiran: C,(1, 0,0, 2), C,(0,1,2,0), C,(2 0,0, 2),

' 2,1,0), C, (20,0, 1). Sluru penep cuparuma B’ = (C,, E(,Z‘l,
2818. 289
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—— ey ——

CoCay CoCsy Co C,) HU 06, UXTHEDHIL HYKTaHHHT KOO AHHATAAPHHH
aJIMalITHPHLI (popMyJIasapHHK E3HHT.
Euum. Apsano siHrn Gasuc BeKTOpMapHHMHT o8 ra HucGaTaH Koop-

AvHatasapuHy  tonmaiymk. (13) ra acocan C_(,(,‘Y(— 1, 1, 2, —2),
CGi(1,0,0,0), CCs (1,2, 1 —2), C,E.(1, 0,0, —1). ¥ xoma 6y
KuiMariapru (15) ra kyicak (xampa 0'=C,, e; = C,C,, e, = CoC,y, &=
=_CTC—;, ;:= C—(,C—:4 Je6 oJscak),

X=Xy —x— 20+ 1, xp=x + 2,

Gy u3jaHran QopMyJanapaup. :

2-mucoan. Kyiuna Gepuiran ¢opMmynanap crcremac A; na Gupop
HYKTAHHHT adUH KOOPAMHATANAPHHHM a/JMAIUTHPUI (OPMYJAtapu Basy-
acutin Gaapamum: x, =x| + 26, — x;— 1, x, = 2x] + x, + Xy X3 =
=x;, —3x, + 1?

Euum. By cdopmysanap Hykra xoopmuuarasapun a/IMaIuTHpHLI
(opmy.anapn BasudacueM Gaxapiun yuyH A+0 6Y.uum KepaK; Xaku-
KataH xam, Oy epja

1 21
A=12 1 1|=12%0.
-3 0

OHpu Gepuaran opMyaanapun (15) Guia  TaKKocTa6 Ky AHJIarHi1apHu
TOMaMH3:

0’ (—1, 0, 1), (1,2 1), €(21,—3), ¢,(—1, 1, 0).

31-§. n yauosnu addHH (PasosapHHHT HIOMOPGAHIH

ABBalo MKKHM BeKTOp (Da3OHMHT H3OMOPAVIUIIH TYLIYHYaCHra TaBpud
Gepamus.
®Qapa3 gunaiimik, V, V' pektop dasonap Gepuiran GyJcHH.
Taspud. ¢:V—V’ akcnaurtupum ysapo Gup KuiiMarian GymG,
KYHHIArH MKKHM IIAPTHH KAHOAT/IAHTHDCA, Y 4USUKAU U30MOPQH aKciaw-
mupuu e atanauu:
—_ — —_—

l.¥fa, b€V yuyn ¢ (a+b) = @(a) + ¢ (b) 6yaca, spuu V paru uk-
KM UXTHEPHHA BekTOp HMFHMHIMCHra V' ja wy BekTopsiapra Moc KeJra
BEKTOPJIADHHUHT HUFHHIHCH MOC KEJICHH.

2. V;EV yuyH Ba W AER yuyH (p(?:;) = A ¢(a) 6y.ica,” sehu V
Jark a BeKTOpHH GHpop A coHra Kg’rnaﬁmpuumaﬂ XOoCH1 OyaraH Bek-

TOPHUHT 06pas#t @ ra V' JaH Moc KeJqran BEeKTOPHUHI A CoHra Kymaii-
THPHILAAH XOCHJ OYJIraH BeKTOpAaH HOOpar GyJCHH.
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. By rabpudnan xyiumary maTM®a Keau6 uakanu: V 6unan V' uso-
mopd 6Yica, V narm uusukam spiu BeKTOpaIapra V' pma moc Kesran
BEKTOPJIAD XaM UH3HK/M 3DKMH OyJiagM, Xycycu#t Xosga V Huur HOJIb
BEKTOPHTa V'’ HHHT XaM HOMb BEKTOPM MOC KeJagn.

Teopema. Hxxu sexkmop gpasonune usomopph Ggrutun yuyn yaap-
RuHZ jaqoerapyu mene Ogauwiu emapau 6a aapypoup.

Hcb6or. Ertapauawru. Vv, Vv’ BEKTOp ~ (ha3osapHHHT  §J190BapH
6up. Xunt Gyuchd, sishH V=V V' = V.. By dasonapuusr H3oMopdh

- - [y
YKAHJIMIHHH HCOOT/IaAMH3. V, HHHT GasucH 5 — (e, €, ...,€), V. muur
B L - —p R d — —
Gazucu B'= (e]¢;, . . ., e,) OVJIcHH. \Fa€V, 6ynca, y xomia a mumr
- B. Gasucaarn KOOpJMHATANIaDHHA Xy, Xy, ... , X, REHJHK:

- - - -
g a=ux; e +x,6+... + x, e,
- -
" Iy a Bekropra V, na mynpaii o’ BEKTOPHH MOC KE/ITHDPAMH3KH, YHUHT
B’ narv xoopnuHaranapu x,, x,, ..., X, 6yuicuH, 6y MOCMKHH ¢ ne6
Gefirunaiimk, y xouana
e - - - =
, g , > .

a =xe+xe +... + X, €
JomHaral 6y @ MOC/IHMIHMH3 ¥3apo GHp KMAMATJMIMD, uYyHKH xap 6up
BEKTOp  AroHa ycy/jga Gasuc BEKTOpJap Gyiuua wnpopananagd. Suuu
M0KOPHNArH HKKH 1HaPTHUHT GaM<apHJIMLIHHH TEKLIHPaMH3.

— - —

e A=y e+ X8y + ..0 +x, e,

LERE O , - - — -
5 BexTopsapra V. na Moc Keirau P@)=a’, o(b) =10 BekTopaiap 5”7
M8 Kyfuparuua éiusvara sra 6ymam:

4 BN - - - - = —
Hesmxie e + ...+ Xplw b =y ety ... +ye
Y .

n-n

- -

+ (6, + 9,) €, = 9la + b);
Gvpityn WapT Gaxapu/iay,
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- TORApRMIIMEN. TeKIMpaingk, VAER un
0JICaK,

V_Aa=7»x1el+kx2;; +... + Axne:.
P Oo@=hd < ey +x, o) =

=Ax;e] - Axye, 4. . .+—)~xne—',i = qnaa),
Aemak, V | v, H30Mop¢.

3apypuinux. E: Vv AKCIAHTHPHII H30Mopd Moc/uknan uo-
par Gyica, yaapuunr YJ/NOBJIapH Tenr SKaHJHMIHHH K ypeaTa ik, ®Papas
; .

o

KHIaik, V = Vo V= V.. 6yau6, AHHKJIMK  YUYH m < p 6y ncun.

PH XaM uHsHKsH spgay 6yaany, Aemak, V., Huur XaM VJyosy n 6yu-
WM Kepak, Gyupan n—, '

Xynnac, GHp XHa Vivopay 6apuya BEKTOp ¢asonap ¥3apo uso-
MOP@AHD, sbHK Gupop BEKTOp ¢hazora Taannykniu gabeo (éku rac-

32-§. £ Yauosam TEKHCJIHK

Addun pasona Mo, My, ..., M, HYKTanap cucremacy Gepuiran
6yucHH,
——— ———— ———p .
Tavpug. Arap MM, , MM,, ..., MM, BEKTOP/1ap CHCTeMa-
CH YH3HKIH 3pKaH 6§1ca;- Gepuiran RYKmarap cucmemacy 4U3UKAY
SpKau nedvnanm, ake XoJs1a Gepuiran Hykmarap cucmemacy HusUK Ay
OoF ruk Jdelinnany. )

Y Tabpubnan K jpunaguxy, Gepuiran HyKTa/nap cucremacu YH3HK N
Spran 6yuaca, yHunr %8P Kanja# gucmm xam YHSHKJIH  3DK.IH 6yaany,
GyHnan Tawkapy, I1I;  akcuomara acocan A, pa n+ | 1a UH3HKH
SPK/M HyKTaJjiap MaBXKyn 6y.u6, couy n+1 ragan Ky Gyuran xap
KaHla# Hykranap CHCTEMAacH 4H3uku GorutHK Gy IHILH KeuG YHKATH.

Xycycnit xonna HKKH HYKTalaH Tamgmg ToNran Hykrajap cuc-
TCMACHHHHT UH3HKIH 3DKIH 6§ npuny YUYH, paBmaHky, yaap typau
6y.aunry (ycrma-yer TyluMacanru), yy HyKTalaH ramgun TOolray
liyKranap cucremacuuunr YHSHKITH 3DKAH 6Yanmy VUYH yJAapHHHT

292

www.ziyouz.com kutubxonasi

-



- Tawspud. A, Q)asonarﬁ Fﬁ €V, mapray KaHoalJaHTHPYBuM Gapua

’ g HyKtanap TyIJamMu R jauosau mekucaux 1e6 atanaan Ba II, ne6

QesiruiaHaH.

-+ By TabpudlaH KyPHHAJHKH, V,=1, 6yim6, Pe€Il, aup, uynkn

"'N = P 6§yuca, PN =PP =0 6ymu6, V, xucm daso 6yarann  yuyn

o ,
0€Il, amp. P nygra II, nuBr Gowsanruu wyxmacu, V, aca aamyeuucu

- pefiwiiany.

Xycycuit xomnapaa: 1) £ =0 6yaca, y xonma I, Tekucauk Gurra

P nyxrapan ubopar, Aemak, A, naru xap OHP HYKTa HOJIb  {IYOBJIH

TekucAHKAND; 2) k =1 Gyaca, II, 6up §uoBin TeKnCaAMK G6YiHO, GH3
yRH TYFpH uusMK Jeb araraumus; 3) k =2 6yaca, II, uKKM VuuoBsu
fekncamk 6yu6, yHu 6u3 GEBOCHTA TEKHCIMK 1e6 araranmus; 4) kb =
=n+1 6yaca, Il _, Tekuciuknu, maxcyc HOM OuiaH, SBHH 2unep-
mexucauk ne6 IOpHTHIAJH.

., Texdcnuk TabpudHaH KYPHHANMKH, k= n GysraH xosia A, xam

'n §YOB/IM TEKHCJMK 3KaH.

1-teopema. I, mekucauxda (k4 1) ma nyxmadan ubopam ka-
#ufa Oumma 4usuKAL SpKAL HYKMAAGDP CUCMEMACU MasHCyOOup.

 Hc6or. Arap a€V, (a+ 0) Gyaca, P_Mo=—£z OuJiaH aHuKJIaHyBuH

M, nyxra [1, TeKHC/IMKHWHr HykTack Gynams. V, HuHr. €, €5 ..., 05
Gasuc pekropnapunn o6, MM, = e, MM, =¢,, ... , MM, = e,
N s —

- Aecak, xocua Gyaran My, M;, M,, ..., M, Hykrazap cucremacu {1,
[ 3 -

‘By; <., € G3BMC BEKTOPJAP UHSHK/M 3DKJM) UHSHKJIH 3PKIAH G-

JaH. A

. 2-teopema. Il, nune mavpugudaeu P nyxma - aroxuda asxcpa-
munrean nykma Gyamacdan, 6arxu 11, Oaeu Gapua nysmaraprune xap
Oupu xam wyndai xoccaza seadup (6ourxaua admeanda, P nyxkma I1
Rune Kaepuda oaunuwuea Gorauk 3mac).

"~ "Hc6or. P nau dapkmu QEll, v onaimk, Arap N¢IT, 6y.ran-
Jarusa (-2_17 €V, 3KaHHHM Kypcarcak, TeopeMaHH HCOOT/AraH 6yJ1amus.
Xé!gmga'ran XaMm QN €V, 6yacun, y xonza ;’6617; 66  (TeKHC/HK
‘rin;pu(bnra kypa), 1V, ra acocan 7’?2 + (71\7 = 1_31—\} €V, 6yaamy, nemak,

- N€Il,, akcunua N ¢ 1, 6yaca, I_JITI EV,— @V €EV, A
" 3reopema. Appun pasodaeu xap xandad k jawosau T, me-

Kucaur g3 dgauda k gasoeau A, appun daszodup.
~ ‘Hco6or. I, nuur apdun daso skauumm Kypcarnw yuyn IV,, IV,
aKCHOMAJIAp 1APT/IAPHHHHT KAHOATVIRHHILHHH KYpeaTHi Kuoaaap. ¢ M,

NeIl, mn onaipmk, y xomna
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PMEV,, PNEV, ~MN = MP 4 PN=PN—PMcV,. levax,

I, na wmabaym TAPTHOAA OMMATaH WKKH M, N Hyktara V, pa
aHHK OHTTA BEKTOP MOC KesajH (IVy, Huer wapru Gaxapunamm). 1V,

HUHP wapt A, yuyH Gamapuirass caGa6 [1, yuya xam Gaxapu-
Janu. A

- -

—
4-teopema. A, ga P HyKTa Ba ey, e,, . . ., e, (k<<n) wusuxiu apK-
A eekmopaap gaxam 6umma 1, mexucaurny aruKalioy.
- - —_
Hc6ort. Basuc BEKTOpJIapH ey, e,, ... , e, mau Hbopar V), Kucm

BEKTOP (asoHH Kapailmik, Gy BAKTAAd TeKHCIHK Tabpudura acocan P
HyKTa Ba V), GHpOp Tekuc/aMKHH auugIafan. Iy TekMC/IMKHMHT sirona

- -

SKaH/IMrHHH Kypcatamus. dapas Kunaimk, P HYKTaHH Ba e, 6, . . .,¢,
BEKTODJIADHH Y3 MuMra oJiran Gowka IT; TekucHk MaBXyl GYJICHH,
YHMHI' GOULIAHFHY HysTacu P Ba aaTyBuKcH V, 6Yyiacun., Assano LIYHH

-

NaiKaiMusky, V, Ba V', HUHT HKKanacH xam UHBHKJIH 3DKIIH €, ey, ... , e,
BEKTOP/IapHH §3 MUMra o/rand yuyu y/1ap ycrMa-ycr rtymamu. Byupan
Tawkapu, P eV, 6yaramn yuyn - Teopemara acocad I1, =11, A

By reopemagan Kyimmaru wkxku Hatuxa KeMb yuKamu.

“l-BaTHxka, A, narn (k1) ra UH3HKJIH 3DKJM HyKTajap CHCTe-

MacH ¢akar GHTTa k YJMOB/IM TeKHCIHKHM aHHKJIANH,

2-natuxa. A, naru Xap 'KaHAalt 7 Ta YH3MKJH SPKJHU HYKTaJ/ap
CHCTEMAcH (akarT GMTTa T'MNEePTEKHCIHKHY aHHKJIaH/IK.

OHIHM k YJMOBMH TeKUCTHKHHHL AHAJMTHK HQORACHHH, SBHH TEHT.1a-

MaJ3pHHH KeJTHPHO YMKApHII GHJaH WIYFy/IAHAMIK.

- - - .
A, na 6upop B= (0, €y €, ...,6n) abdun penep Gepuaran 6ya-
CHH. 5- Teopemara acocan [, TeKHCJMK 6HTTa HyKTa Ba £ Ta YH3uKJH
SPKJIH BEKTOp GU/JaH TYJMK aHWKJaaHamu. [1, mu 8HHKJIOBYH HYKTa P Ba
- -

UHSHKJIH SDKJIH BEKTODJIAp p,, p,, . . .,_,t;k 6y.acun. Y xoana I, auur ux-
THEUE HyKTacH N mu oscak, PN BEKTOp XOCHN Oy/u6, Gy Bektop I,
HHHT SITyBUHCH V), ra reruum 6y.aanu, JeMaK, yHpaard pl, Paye -y Da
UH3HKJH SPKJIH BEKTOPJIap OpKaH H(oJaNaHalH.
PN:t1p1+tzp2+.-. + teDe, (18)
6yHna ¢, t,, ..., L,ER. Y xoana ON = E)—I;-f- PN YpHHIH GY.ranu
YuyH
ON =OP 4 t,p, +tpr + ... + ¢, p,. (19)

Papwankn, 6y renrmk (akarruna N € I, 6yaranma  ypunampmp.
WyHHHT yayH (19) mu T, HUHD BeKTOpMM Temrsamacy Ae6 aramr MyM-

kuH. Arap B 6asucaa ON (X0 oo, 1), 5P(a1, a,....,a,) Ba
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; - : =
Py (WU Uo1s - o s U,)s Pa(tyg tags v v Upgd ooy Py Uy oo

N 6yJica, GyJapHHUHT E:, ;;, ..., e, Gasuc BeKTOpMap opxagH Hpc-
“aaoun (19) ra KysaMu3:

(e d [ od

1’;;+x2e2+ oot X en=0,6F 085 + ... +a,e, +t (U6t
© — L d . e d -

Fug et ..+, e,) t ta(Uya6y + Ugp s + ... +uye) + ..ot

+ 1, (Ul tu,e + .o e

- -

—

y Hofanary Kascapuu ouH6 Ba e,, €,, ... . €, Ta HACOATaH TypyX-
‘na0, Gy BEKTOPJIADHHHT YH3nKJIH SPKJHJHTHHH xncofra oJIcaK,
Xy =ay -ty gy . Uy
x2=02+t1u21+t2u22 +... +tku2k’ (20)
X,=a,+tu, +bhu, + ... +tu,

By Hajanrad TeHIJiaManapup. (20) mauw kypunapuku, Il, HMHT HXTH-
oaft HyKracd GyuaraH N HHHT KOODIMHATanap ty, ¢, . . ., f, napamerp-
n”a?ra uxTHépHil KuiiMaTaap Gepuur Ouian [T, ra TermuwiM HYKTaJapHH

wompw MyMgud, Lysuar yuyH (20) mu I, HuHT napamempuk meme-
samarapu ne6 aranami. Xycycuit xonpa k=1 6yuca, II, TyFpu un-
spKAaH (abHd GHp V/UOBJM TEKHCJHK) HGopar GYJHG, YHHHT A, narn

napaMeTpHK TeHrJaMalapH KyAHAarR KypuHHUWA Gy/iamu:
' Xy =Gy + tytyy,
Xy =4y +tty,

(21)
X,=a,+ ity
Uy Uy ... U, + 0 mapraa (21) nunr xap Oupuian ¢, HH TONHG
DM TEHIJVIAUITHPCAK,

Xp—8 Xp—ap Xp—ay (22)
: : Uy Ugy Uny -
nap A, naru I1, TYFpu UMBHKHHHT KAHOHUK meHeiamarapu HeG ara-
e —-
o #amn. Bynna P myxrta [1, HHHT Gowaanrud Hyxmacu, p, BekTop 3ca
> YHHAT dyrasmupyeducy NeHAJIANH.

k=2 ua [1; HKKM Y/YOBJHM TEKHCIHK OYJMO, YHHHT NapaMeTpHK
HrAaManapu Kyiuaars KypusHinja GyJagu:
Xy = @y + Lty + Ly,
Xy = Ay + bildgy + 3 Ugg, (23)
X, = a,+ tyly+ tolip,
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iy

/s

E

n=23 na Ay ard oMl TEKUCAHUKHHHT MapaMeTPHK  TeHIJamasaapu
XOCHJ GyJiany.
SHpu (20) cHcTeMara sHa KaiTHO KeaiJiuk. By cucremana ¢,, t,,
.+ t; J1AD MapaMeTpJap XHCOGJIAHUG, YJIapHHHT COHM & IHp (paBllaH-
b e e

KH, k < n), JIEKHH TeHr.J1amanap COHH n TajHp. py, Py, . ..,P, BEKTOP-
J1ap UMSHKJIH SpK/H Gyairand yuyw (20) pard ¢y, £, .. ., t, JIapHMHT
KO3(bGUUHEHTIapHAaH Ty3UJIraH MATPHIIAHHHT paHrd k ra TeHr Gyaanu,
Y Xos4a (20) naru GupHHUM % TeHIVIMKAru tyy t3 ..., t,  JNapHHHT
KOX(pHUHEHTI8DUIAH TY3H/TaH JeTepMHHAHTHH Ho/ilaH apkan ne6 oa-
CaK, Wy cHCTeMajaH ?, f,, ..., t, Japuu Tomum MyMKHH, 6y TO-
Nu/rad KuiMatyiapun (20) paru Kosran (n — k) Ta Tenrnamaparu £y, ta,
+ ., l, ypHHTa KViicak, NapaMeTp/lap KATHALIMAraH TeHI/1aManap CHc-
TeMacH XocH1 Gysamu. By cucremann ymymuit X0oMja KyHAMjaruya éspm
MYMKHH:
X Ty Xi+upx, + .0 +up,x, +a, =0,
Yppo t Uy Xty +xy ... + Uy X+ ag =0, (24)
R N T %t @, =0.
(2) cucremanaru Xap OMp TEHIVIAMA YM3HKJIH SpK/H  6Y/IraHd y4yH yH-
A2H XOCH/ KH/IMHTaH (24) cHcTemanaru TEHIIAMaJIap XaM YH3HKJH 3pK-
J 6Yu6, Gupranuxna 6yamu, 6y cucrema xam II, HHHr Tenrasmana-
pump. [lemax, Kyimaaru TeopemanH HCGOTIANMK.
5-Teopewma. A, Oa k gauosau mexucauknune yap 6upu 6upearurda-
el wusuKL SpKau (n—k) ma menerama cucmemacu Guiran aHuKAanadu.
By Teopemanunr TECKAPHCH XaM yPHHJIHIHP.
6-Teopema, A, Oazu 6upop appun penepea nucbaman Gepun-
ean (n—k) ma wusuky apkau (Gupunwu Oapaxcaru) meHziama cuc-
memacu Oupearuxda bgaca, A, Oazu 6y cucmemanu Kawnoamaaumu-
Pysi Gapua wyxmanap mgniamu F YA406a1 MEKUCAUKHU QHUKAQIOU.
Hc6ort. Papas KHJIai/IHK, Kydngar® (n — k) Ta YHSHKJIH 3DKJIH,
GUpHHYH AdpaxkaJii TeHrJama cHCTeMacH GepHiran GyJCHH:

Uy Xy + ey + ... +u,x,+a, =0,

Upi Xy + Uy + ... Fu,,x, +a, =0, . (25)
Uy oy o T U, % +.. .+ Uy wn*nta, ,=0.
By cucrema unsugam spkan Ba Guprannkaa 6yJarany yuyw i Xgy oo 0 X,
y3rapysunsiap oJauaaru KO((HUMEeHT/IapIAH TY3HITaH
Mg U, .., Uy,
Ugy. Ugg s o o oy ugn
Un ki Up g - Uy pp

MAaTPHUAHHHT DaHTH n—k ra TeHrAup, Aemak, wmy MaTPHUAHUHT (n—Fk)-
TApTHOMH NETEPMUHAHT/IADHAAH KaMHIA GUTTACH HOJIjaH bapkan, ymy-
MHAMHKHH Oy3MacJHK YuyH LIy JeTepMHHAHT
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u

i g1 Uipgpo v oo Uy,

Ut Yo ppo o+ oo Uy 0
Un kbt Ynokpye, - .., Yan
6yacun. Y Xosia Gepu/iran CHCTEMaHH X, 1> Xppgr + - 2 X, TR HucGaraH

HCaK,

Y =Upatupx, + o0+ uxta,

Xpyo= Ugy Xy Flpx, + ...+ Umx, —i—ak+2,

Xp=Uy X1t U, % + ... +u,_,,x +o,.
(’ Arap X, X,, ..., X, HH napameTprap fe6 KalyJ KHICAK, SBHH yJaap-
i HH Xy =1y, X,=1, ..., x,=1, 1e6 Oearwiacak, CYHITH CHCTeMaHH

yiuparyya 63yl MyMKHH:
=t

: Xy =1y
|
‘1 Xp = tkv : (26)

xk+l=’u”t1 ‘uyty + .0+ oy, tk’+ak+l, ’
Xn=Uy_y Ty pota+ o U, G ta,

26) mu (20) Gunan Takkocsab kypeak, (26) cucrema (20) cucreMaHUHT
Xycycuii XooM 3k3HUHM Kypamus. Llymuur yuyH (26) cucrema GHpop
— k) §ORAM TEKHCAWKHUHI NapaMeTPHK TeHrJamajapuaup. By cuc-
TeMa Gepu/iraH CHCTEMAra SKBHBAJEHTJMTH YUYH Y XaM LIy TeKHCJHK-
HI' TEHrJama/japu xucobsaHany. (25) TeHryiamanap cucremacH (n— k)
AMOBAUL MEKUCAUKHUKS Ymymull menaaamanrapu Aed aTaiamy.
Xycycuit  xonma, k=n—1 O6ysca, ucGoryanran 6- TeopemajaH
HHJarH HaTHXa KeJuO UHKafH.
"HaTtuxka. TunepreKUCIHKHMHT yMyMMHl TeHI/IaMacH OMTTa aifHH-
MAraH YM3HKJH TeHrJaMajad nbopar (allHUMaradH WH3HKJH TEHI/IaMa —
3rapyBUMJIAPHHUHT OJAMAArd KOXPOHLUHEHTIApHAAH KaMHAa OWTTACH
HOJIlaH (apkan OysraH TeHIrJamanapaMp).
- Hemak, A, na kTa uM3ukIM TEHIVIamMa CHcTeMacH GepuiraH Gyica,
AAPAAH xap 6npmm Iy ¢asofard runepTeKHCIHK Je6 Kapacak, y xoJja
PHAraH TeHrJiamanap cucremacH (arap cucremMa Ouprasukja 6y.ca) k
mnepTexucnnx KECHIUMAaCHaH XOCHJ GYJ/IraH TeKHMC/JMKHH aAHHKJaf-
(ByHra MHCOJT TapukacHaa A; Ja HKKH TEeKHCJMKHHHT KeCHUIMAcH-
TYFPH UM3UK xocmx_ﬁynumnﬂu 3caal Kuposamp.)

-

! Mucon. (0, e, e, e, _&,) penep Gepuiiras. Koopannara tekuc-
JMKJIaDHHHHT Tenmamaﬂapunn €3HHT.

Eunw. O nykra Ba e1 BEKTOp GHJIaH aHHKJ/IAHaJMraH 6up VI40BIM
0OpAMHATA TEKHC/IMIH (ABHH KOOPAUHATANAD TYFPH uu3ury) (21) ra acocan

=0, 3 =0, x,=0.
II = (0, el, ez) TeKHC/IHK TeHryiamacH 3ca (25) ra acocan
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x:; = 0, x4 = 0.
i
- - = .
II; = (0, e, e, ej) Teknciauk reHriamacd (wy $aso yuyH rumep-
EeKHCJIHK)
x4 = 0.

Ko/iran TeKHC/MK/IADHMHT —TeHT/aManapusH G3MMHH Mawk  cHbaTHia
YKYBUMTa XaBoJa KHIMHALH.

33-§. MKxkn TeKHCJMKHHHI {3apo BasHsiTH

l-Tabpud. A, narn UKKH TEKHCJMK Kamuja GMTTa yMyMHH HyKTa-
ra sra 6y/ca, yJap Kecuwysuu mekuciukaiap 1e aranand.

Hemak, MKKH TEKHCIHK KeCHIICd, KecHMJa HyKTa — HOJb YJI4OBJIH
TEKHCJIHK, TYFPH UH3MK — GMp VJIYOBJIM TEKHC/MK, MKKHM YJUOBJH Te-
KHCIMK Ba X.K. Jiap XOCHJ OY/IHUIH MYMKHH.

2-rabpr@. VKKM TeKHCIMKHHHT 3]TyBuUM BekTop ¢asoJapuiaH Gu-
PH MKKHHUMCHHMHT KHCMH Gy./ica, 6y TeKHC/HMK/Aap V3apo napasse] pe6
atanapu (6y TtavpudHM Ag JarH UXKH TYFPH UMSHKHWHT Mapa.1JIeJlJIiry,
MKKH TEKHCJIMKHUHI MapaJlfiesUIMrH Tabprubiapy OUJiaH TaKKOCJaHT).

3-raspud. Arap 4, ma II,, TII, Tekuc/HMKIap KecHIIMaca Xamia
nmapassies Gynmaca, ynap adkaus mexuciuxaap ne6 aranami (A, paru
HKKH aiKall TYFPH YH3HK TabPHQHUHH 3CJaHT).

l-teopema. 4 paru II,, I, TekHciukgap ysapo mapaiien 6y-
Ju0, yMyMHi HyKrtara sra 6yica, yJapiaH OHpPH HKKHHYHCHIA TErHLI-
JUANp.

Hc6oT. AmMKmMK yuyH k<<s G6YJCHH, y Xo/a NapasielHKHHHT
TABPHHra acocaH Oy TEKUC/HKJADHHHT SATYBUM BEeKTOp (DasosapH yuyH
VecV, ypunm 6yaagu. By sakrma II, II, skawmmm Kypcarail/mk.

II, N II, = P wyxra 6yncun. M € II, 6yaca, papmanky, PM €V,

——
Oynpan V, <V nemak, PM € V, Ba M € 1. Xyanac, II, uunr ux-
THEPHA HykracH II, HHMHr XaM HyKTacHaup, wyHAAH KUIHG II,cI.
Hartuxa. VimuoBiapu TeHT HKKH TeKHCJHMK napaanen 6ymmb, xa-
MHIa OMTTa YMyMHii HyKrara sra Gyica, y/ap ycTMa- yCT TYILARH.
OHAM yMyMuil TeHrJamanapH GwW/aH OeDH/IraH HKKHM TEKHCJIHKHHHT
KeCHIUIMII IIAPTHHH H3jadmk. I1,, I, TeKnc/MKIapHHHr yMyMHit TeHr-

JlaMasapH:

Up Xy +upx,+ ... +u, x,+a,=0,
Uy Xy + Up Xy + oo A+ Uy, X, +a,=0,
O oo oo ..

Ug X F X+ .o+, x, +a,=0
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oy% +vpX%+ ... 40, x, +b =0,
Uy X T U Xo+ oo o 40y, X, +b,=0,

vslxl_+—vs2 2+ +Usn nTb'—O

By MKKH CHCTeMaHH OMpJaTHpuO, Xamu k +-S Ta TeHrsiamajaH uGo-
par 2 cucteMaHH XOcHT KWiHG onamus. Arap II, NIl = & Gyaca, 3
CHC1eéMa euuMra 3ra OyJHIUM Kepak, JeMaK, LIy CHCTeMajard ysrapys-
wunap onAufard Ko3hdHLUHEHTNApAaH Ty3W/IraH MAaTPHLAHHHT PaHTH 7
KeHraiTHPH/IraH MAaTpPHLAHMHT paHru r* ra TeHr Ba akCcHHYa. Pasan-
M, KECHMJA XOCHJ KWIMHAJHraH TEKHCIMKHHHI YJHMOBH M —7 Ta TeHT.
Jlemak, ymymuil Tenrsiama/napd GusaH GEpH/IraH MKKH TEKHCJHKHHHT Ke-
' CHWMIIM Y4yH yJIApHUHT TEHrJIaMasapHJaH GHPJALITHPHG TY3HIraH TeHT-
JiamManap cucremacuja r = r* GYJHIUM 3apyp Ba €Tapau 3KaH.

Ymywman, A, naru uxku II, Ba I, TeKuC/MKHHMr Y3apo Basmmmn

u‘ymmam *aJiBajl OpKaJM aHHKJam MyMkuH (OGyupa V=1V, NV,
I, N IL):

dim V ON=g N g )
0 : I, Ba IT, afigam II, Ba IIg 6urTa ymymHA Hykra-
ra sra.
0 < r<<min II, 4 10, H), Ba II; HHHT KecHMH r §/I4OB-
(-, s)* , JIH TEKHCJHK
“min (%, s) Im, § Mg k < s 6yaca, II, < I1;
k> s Gyaca, II, oIl

. Mucon. T, TI, Texucquknap moc paBHma KyHHAArd TeHrJama-
~1ap Guan 6eppmraﬂ.

x1=t1—t2,

I, : Xy — X3 =2 . X, =1—1t,

Xy — Xy + x4=4. 2 X3 = ;1 + ;2,

| Xy =1y —1.

Iﬂy 'rexnc.nuxnapﬂuﬂr §3apo BA3HSATHHH AHHKJIAHT.
‘Euwm. II, munr ‘renraamasapueH yMyMHH KYpHHMIA 83aMH3,

‘nlm HKKHHYH Ba yYHHYH TeHIVIaMaJaH ¢, f, HH TonH6, OHpPUHYH Ba
HYHM TeHr/iamMasapra KysMmus:

o X+ 2%, + x5 =2,
P 2y — Xyt x, = —2.

II, 6unau II, TenrnamanapuHH GupnaluTHPHG €3caK,

min (%, s) Gearuck k, S COMNAPMHMHT KHYHCHHH AHINIATAIH.
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Xy Xg =2,
X, —x,+x,=4,
X+ 2%, + x5 = 2, )
— 2y — X3+ Xy =—2
cucreMa XocHa Gymanu. By cricremaHuHr marpuanapuey é3amus:

1 0 —1 0 1 0 —1 0 2
{1 =1 o1 . [1 =1 0 1 4
M=y 2 1o ™=|l1 2 1 o 2of

0 —2 —1 1 0 —2 —1 1 —2

M nunr paHru r =4, y xoqga M* uuHr Xam paurd r* = 4. Jlemak,
(X) cucrema sirona eunura sra, 6y sca I1,, 11, Tekucimuknapuunr Qakar

'OuTTa HYKTaJa KeCHUMIUMAAH 1apak Oepami. (3) CHCTeMaHd eucax, Xy==
=6, x3 = —4, x,=4, x,= — 6 6y.m6, uananran nygra (6, — 4, 4,

— 6).
34-§. Addpun aamamTHpHIAAD

Tekucmuknarn abpdun amvawrupuuiap Ganan 1 6ymumumur 111 Go-
Ouia TaHMUIraH SMMK, SHAM A V4o addun dasomaru aJIMaLITHPHLL-
Jiap OHJiaH TaHHIIAR/IMK.

—_ - — , - -
A, na wxku B=(0, e, e, ..., e,) Ba B =(0, ¢, e, ...,

-
e,) penep Gepunran Gyscun. By penepaap épgamuza A, HHHT HyKTa-
Jlapy opacujia wyHAaR f MocaHK ypHaramuskd, uxtuépuii M € A, Hyk-
Ta ¢8 penepia aH&all KoopjuHaTanapra sra 6yJica, yHHHT ofpasu M’ =
= [ (M) Hykra ¢’ penepia XyAIM wIyHA2 KOOpAMHATAJApra sra GYy.-
CHH, DaBUIHKH, Oy MOCTHMK ¥3apo Gup Kuiimariu 6Yiu6, A, 'Hu ¥3- y3u-
ra yTkasagM, AeMak, f GHpOp aMAlITHPhIIIMP.

I-Taspuo. IOKopunaruya anuknanran [ anmamrupuw A, wu ag-
Qun armauumupus 1e6 arajagy.

By ravpupnan kypunaguku, apdun asmamrapuu 6up Kyt adduu
penepsiapHuHr Gepusiy GHMaH TYJia aHUKJAHAIM.

Oupu abduH  a)MAIITHPHIUHMHT KATOP XOccaJapH GuJaH TaHMInAaf-
JIHK.

- .
1°. f adpun anmamrupriza @ € A, BekTOp Wy (asoHMHT GuUpop

—_— — — —_——
f(a)=a’ Bexropura anmamagu, uyskd IV, ra acocan a = MN je-

cak, M, N nykranapuuur obpasnapu f(M)=M', [(N)= N’ 6y.au6,
Oy Hykrasap xam A, ra Termunm GyJraHn yuyH yJapra Moc KearaH

- > e
@ BeKtop f (a) 6ynanu.
Xycycnit Xo/ia HoJIb BEKTOP sIHA HOJIb BEKTOPra a/IMatuaj.
—
2°. f abduH anmawTHpHIIAA 4 BEKTOPHMHI KOOpAMHATalapH o8 ja
—
KaHjail Gynca, yHra Moc Ke/irai @' BEKTOPHHHT XaM KOODAHHATA/JapH
&8’ ;ma XyAmM Wy CoHJapAaH uGopar 6y.iajg. '
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‘By xocca f HHHr Tanpudm Ba 1° JaH GeBocHTa Keqwb YHKAH.
+ 3. [ apduH anMaITHPHIINA HMKKM BEKTODHHHT HUFHHAMCHTA MOC
KeJraH BeKTOD KYIIWJYBUH BEKTOP/IApra MOC KeJTaH BeKTOPJAp HHFHH-

-— — — — — -
muciian ubopar, AbHM @ + b =c¢ = f(c)=f (a)+ f(b).

By XOCCAHHHI YPHHJ/IM 3KaH/MFHra MILOHY XOCHI KHMII YYYH Koop-
JMHATA/IapH OunaH Gepu/iraH BEKTOPJIADHH KYUIHLI KOMAACHHH 3C/acak
Ba [ HUHr TabpuduHM bTHOOPTa OJICAK, KHPOAMHD.

—

— —-

4°. ka mexropra Moc KeiraH Bextop kf (a )= ka’ BEKTOPJHP.
- o o

Bé: HKKH 3°, 4°1(occauzi_}i f anMaLITHpHLIA AMoag+Aa, + ...+
4 A, a, Bexropra A a ++ Aya,+ ... + A, a, BEKTODHMHr MOC KeJHIM
KeJHO UMKaNH, SbHH f 712 BEKTOPJIADHHMHT UM3HKJH KOMOGHHAUMSCH CaK-
fdHajM, JeMaK, UH3MK/H SDKJH BEKTOPra SHA YHSHKJH 3PK.H BEKTOp/Iap
Moc Kesamu. By xoccanapuu Ba 4-§ marn ukku adduH  (asoHMHT H3o-
MOPQJIMrY TabpPUMMHH IBTHGOPTA OJIcaK, aduH AaNMAIITHPHLIHKHT KYy/¥in-
FATH MKKHHUH TabpHPH KeMub 4YHKAMM.
2-tranvpud. A, basoHuHr ¥3-yaura usoMopd aKCIAHHILH A, naru
agdpun armawmupuw neé aranany.
3-tabpud. MN kecmanu P Hykta A HucGatna G¥uca (abHK

MP =\ PN 6ynca), y xonpa A con M, N, P uykranapuuur oddud
Hucbamu ne6 aramuG, ymu opataaruaek A = (MN, P) kypunnuza Gen-
rHIaHaM .

—_—— L —— .

Hemar, MP = A PN < A = (MN,P), y xoiia 4- X0CCaHH 3bTH-
Gopra oJcak, adpud anmawTHpHUIIa HYKTa OepH/raH KecMaHH KaHuai
HucGaria Gy/ica, yHHHT o6pasH XaM GepiiraH KecMa OODasHHH Ly HHC-
Gatna Gy/anM, jeraH xysocara Kelamus, jemak, apdud anmarrrupumja
Y4 HYKTAHHHT OJJIME HMCGATH CaKJaHaH.

5°. [ abdun anmanrrupumza k yauosm I1, Tekuermk sma k §uros-
I, Tekucqmkka anMawand, SbHH TEKHCIMKHHHT YJINOBM f VYyH Hi-
' “BapHaHTU.

“ Xaxuxarad xa™, I, munr ymymmii renriamacu o8 penmepaa (25) ky-
prHHiua Gyuca, f adxpun anmamrtupumuza M Hykrara moc Kenran M’
HyKTaHUHT KOODAMHATAJapd GMP Xua Oyurand yuyH M € (25) = M’ €
€ (25), pemak, I, tekucink o8 ra HHCOaTaH KaHAall TeHrJamasnap Gu-
> JlaH aHHKJ/1aHca, YHUHT addHH obpasd Xam <8’ pernepaa Xyaau wmly TeHr-
Jflavajnap OunaH aHuk/MaHajd. By sca TekMCTMKHHHT YuuoBH adxbun an-
MallITHPHLIIA Y3TapMAC/MTHHE OUJIHpPaiH.

Xycycuii xomna k=1 Gyaca, apduH aaMAWTHPHILLA TYFPH YH3HK
fHa TYFPH YM3HKKA aiMaumHagu. By xoccann 6u3 I 6yamm 111 6o6za
§ abOUH a MalUTHDHIIHMHT TabpH(Hra SKBHBA/IGHT SKaHJMIMEH KypcaTraH
VK.

6°. f abduu anmamrmupuinpa napansies TEKHCIMK/IAp fAHA mapasiied
; TEKUCJIMKJIapra yTajH.

By xocca apduH anmawTRpHuIHHHT y3apo GMp KUAMATIH SKaHJMIH-
aH KeMH6 unkaju (6yHH TYJHK HMCOOTVIALIHH YKYBYMra TONLLIMPAMH3).
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Suan addun aIMALTHPHILERAT  KOOPAHHATANapAard udonacHHH Ky-
paiumk. A, na &8 = (0, E:, €y« v s ;:) penep Oepuirad  GyJcHH.
¥ M € A, u1 onub, YHHHT LIy penepiard KOOPAHHATA/IADHHH Xy, X3,

..y X, [ (M)= M’ nykranuur xaMm wy B penepra mucGaraH Koop-

JMHATANADHHH X[, X5, ..., X, 10 Genrunafimus. BusHuHr magcaiumus
Xy Xgo ..., %, BA X}, X5 ..., X HH OOF/IOBUM MyHOCAGarJapHH ToO-
THLIHD- ' — - - -

dapas gunaivmk, f(0)=0', f(e)=¢,...,[(e)=e, 6ym6,
GynapuuHr 8 ra HucGaran koopmuaranapu O’ (¢, ¢, - . ., C,), El'), (€110
Cigp -+« s Cra)s :’Z Copr Cor -+ Conr v & € Cagr =+ Cnn)

6yacun. Y xoama B = (0, e, e_; cees _ej;) apdun penep xo-
cun 636, f (B) = B’; xycycuit xonma f (OM)=O'M’ map. ¥ xon1-

Aa M HyKTaHMHT KOOpJMHaTa/apH apQHH aIMANITHPHIIHHHT TakpHOHra

kypa &8’ penepra mucGaraH x,, X, ..., X, 6y/m6, (15) ra acocan

Xp=opX oyt o o X 0
Xy = CppX + Cop Xyt oo FCpX, +Cp
.......... @7)

xn= Clnxl +C2nx2+ e +Cnnxn +cn

Ba (16) mapr YpHHJIHIHD.

By (27) dopmynanap adxpuH aNMALITHPHIIHKHT KOODAHHATA/IAPAArH
nobonacuaup. DyHHHT TeckapucH XaMm TYFpHmup, sibHM (27) KypHHHuIna-
‘rM Xap Kaujai dopmynanap ((16) mapr Gaxapunranaa) A, xa Gupop
ab¢uH aIMALITHPHIIHH aHMKJAAAX. XakukaraH xawm, (27) Gepusran Gy.-

cuH. Y xonna HxtHépHA M (x, X, ..., X)), N, Yp -y Yo)s
nykranapuuur (27) anMawrupuuzara obpasnap M’ (x;, x5, ..., X,),
N (., yp ..., Y, OFaca, MN (g — %, Yy— % ooy Yp—%,)

——
M'N' (g1 — X[, Yog—Xgs <+ o s Yo%),
B i TR e T e R R S

Xg=Cpp X+ CppXp+ oot A CppX,+ €y

xt;=clnxl +c2nx2+ e +cnnxn +Cn
Ba

gr=cyYtouth+ ... Tyt

Yp=Cpply T Cpalp+ « oo+ CplYfy 1 Co

y;=clnyl+02ny2+ LR +cnnyn+cn
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(—xp = gy — %) F 6 Uy —x) + o Gy (Y — %),
o Xy = Cpp (4 — %) + O (Yy— %) + oo F (Y — %),

Yo% = € (g, — %)) + €5, (4,

. o e s e . . e e

—X)+ ... €y (Y, —X,).

Bynnaﬂ Kypunaguky, (27) OHMaH aHMKJAHAJUTaH aJIMAUITHDHIIAZ —Ajlﬁ
pextop M'N’ Bekropra yramu. Xyuau wyHra yxuwam, (27) KypHHHLIAA-

i anvawrdpruia A MN Bektop A M'N’ Bektopra a/IMalIMHHIIHEH EKH,
yYMyMaH, BeKTOPJIAPEMHI UH3HKJH KOMGHHAUHMFCH (27) anmawrTHpHIIAa
fHA 1y KOS(UUMEHT/IM BEKTODJIAPHHHT UH3HKJM KOMOHHALMSCHIA JTHIL-
JMTHHH K§pcaTHI MyMKHH. Y XoJja 2-TabpudHHHT IUApT/IapH GakapH-
14, neMak, (27) uboga abduH anmawrupuiuny asgaaiau. Iy (27)
whofaHuHr Xx,, X, ..., X, OJAMAATH Ko3bbHUHEHTIapH XaMia ¢, C,,
4+ C, COHNAD GHpra/luKia (26) wapr ypunau Oysranga apbun an-
MAIITHPHLIHMHT XapaKkTepuH GuijMpajy, 1y COHJAPHHHT Xap XHJ Ce-
pMIM OusiaH Typad abdHH aJMAIITHPHLLIADHM XOCHJI KUJHII MYMKHH.
Hemak, A, HHHT YekcH3 KyI aduH aIMAlITHPHUIIAPH MAaBXYJ. 27

gopmynann (15) OHIaH TaKKOCNACAK, YJIADHWHT TAIKM KypHHHIIKAA
$apK AyKJeK TyIOJajH, acniija sca (15) dopmyna OHTTA HYKTAaHUHT HK-
ura apduH perepra HHCOATAH KOOPIMHATA/APU OPACHAATH GOFJIAHHLIHH
HKAahaK, (27) aca MOC HyKTanap opacujard GOF/IAHHIIHH AHHKJAMIH.

35-§. Addun aaMamTHpHINAAp rpynnacH Ba YHHHT KHCM
‘ rpynnajapu

Man/ymMKH, aaMAlITHPUILIAD TYTIAMHHHHT TPYNMAHH XOCH KHJIHLIM
YH KYAHJArd MKKM WapT GaxKapuaHilH Kepak.

1. Iy tynnavparn HXTHEPHE MKKH ajIMAIITHPHII Kymafitmach (Kom-
O3UIMSACH) SIHA Iy TYTJIaMra TETMILTH AJMallTHPHIL. _

2. Iy tynaampary xap GMp a/MAIUTHPHLITA TECKApH AaJMAalUTHPHII
XaM Iy TVIJIaMra Kapamui.

‘A, wunr Gapua aJMAIUTHPHILIAPH TYNJIAMHHA A 6unan  Ged-

waafuink. By Tymiam 6ym GyuMacaan, Gaskd YHHHT  3J€MEHT/IapH
BRBANTH naparpadary MyxOKamMamusra acocaH uekch3 Kynmup. A Tym-
JIAMHMHT 3JIEMEHTJIapH IOKOPHJArd HKKH LIADTHH KaHOATJaH THPHIUMHU
&ypcaramus.

PaBwanku, f addun anvawrdpun 6yaca, y 6up xydr B8, B ap-
BiH penepiapHHHr GepwiiMin OWJaH Ty/ia avukJjaHajgy (abdu anmsu-
AHpHIL TaBpH(Ura acocaH) Ba, a8KCHHUYA.

1. Arap f apduu anmawrHpuw o8, B’ penepiap OnnaH aHWKJaH-
al. 6y7M6, g addmu anmawrrupum B, B’ penepsap OusaH aHAKJaH-
€a, y xonma o8, &8’/ pemepJap GunaH aHHKJaHraH aduH aJMALTHPHII
PHIITaH aduH a/JMAlTHPHLLIAP KyMaiTmackian ubopar:
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frg€eA—~>gfe€A.

2. f apdun anmamrupnin B, B’ Guaan aHugjaHca, ¢B’, B Gujan
aHpKJaHraH adxpHH alMATHPHII f HHHT TeckapucH [, AbHH.

' fEA= ¢ A
Hemak, A tynaam rpynna TalkKuI KMAald, y KHcKaua aggun epynna
Jie6 aranajy.

SHAM aIMALITHPHLLIAP -IPYNNACHHHHT HHBApPHAHTH TYIUYHYAaCHHM KH-
puramus. G GHpop a/aMAlITHPHIL rpynnack 6y.ub, F uxtuépuit durypa
6yacun. G HMHT MCTaraH anmaurtapuumzaa Fo¢urypa 6upop F’ dury-
para anmawranga F auur F' yuyH Xam YpuHiM 6Y/auMO KoJaHraH Xxoc-
canapu F Huar G rpynnara uucGatan usxeapuanmaapu jpe6 atanamu. Y
Xoala adxpuH TPYNNOAHHHT HMHBADHAHTJADH OJIAMHIM naparpadaari xoc-
ca/apuH¥ 3BTHOOpra o/cak Ky#Hparwnap GyJiapu: .

1. Xap Kangai appuH a/MAWTHPHIUAA £ YJYOBJM TEKMC/HMK siHA &
J/UOB/M TEKHC/IMKKA yTraHd Y4YyH TEKHCIMKHMHT YuyoBr A ra nucGa-
TaH WHBapPHAHTAHP.

2. Xap kaHjaii ahpduH anmalUTHPHILAA y4 HYKTAaHWHT ONIMHA HHcOa-
ti A ra HucOaraH WHBapHAHTIMD.

3. ApduH a/MaIUTHPHILAA Napajies TeKHC/IHMK/Ap siHa Napaie] Te-
KMCJHKJApra yTraHy yuyH NapaJsie/VIik MyHoca6atd A ra HucGaraH

UHBAPHAHTIHD.

By Tywynuanapra acociaHuG aj¢uH reomeTpus HUMAaHH ypraHamM .

JeraH CaBo/ira aBol GEpHII MYyMKHH.

Addun reomerpus n ya4oBHM adppuH aso (PHrypasapHHHHT IUyH-
Hail xoccanapuHH ypraHajykk, Oy Xoccanap agepus rpynnara nucGatan
uHBapuanT Oysiaju (éku reomeTpusHHHT adduH anMawTHpuia  Qury-
paZlapHHHT LIy AIMAIITHPULI TPynnacira HucGaraH ysrapMail KoJajuras
xoccaslapuuH yprauajuras Gymmu abdun reomerpus el arananm).

Supu adduH rpynnaHMHr 6ab3d KMCM Tpynnasiapy OusaH TaHMIIAl-
JHIK.

-
a) Mlapanaea kyuupuu. A, na Gupop u Bektop Gepuirad Gy.J-

CHH.
Tabpu¢. A, muur xap Oup M Hygracura

HM "=u (28)
LIAPTHH KaHOATJIAHTHPYBYH M’ € A, uygra Moc KeaTHpHIraH 6yica,

6y MOC/IWK aJMAalITHPHILiaH HOopat 6ym6, y A, nu . sexkmop Kadap

napaasses Kyuupuws 1e6 aranajg.
A, HM napaiesl KyuHpHI apuH aIMAITHPHILAMD. XaKHKaraH,

— — —
B=0, €, e, ..., ) U (), tyy -y 1),
M(x;y Xy ooy X M x;, %y oo, X))

MM’ (%] — X, Xg—Xgs + oy Xpg—%,)
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(28) ra acocan:

U =x—x, X =x+u,
Uy=X,—X,, €K X, = X, u, (29)
u,=x,—x, X, =%, +u,.

‘By copvynazapn (27) OunaH TaKKOCHACAK, € = Uy, C,=4u,, ...,
Cli=Cy= ... =Cm=1, Cij=0(l:?&j, i j=1, 2, ... , n).

¢y Cia €l 100 ... 0
Cyy Cop . Cyp 010 ... 0 1.0
Cot Cpa + + * Cpn 000 ... 1

‘ emak, (29) dopmyaanap GujaH aHMKJAHraH aJMAIITHPHIL (ABHM napaj-
Jen xyqnpum) abdHH anMalITHPHIIAH HOOpPATAMD.

u=0 6ysaran xonga M = M’, 6y sca A, Huar xap 6up Hykra-

CHHY 0 BEKTOp Kajap mnapajjesl KYYHpHATaHja Iy HyKTa V3- y3ura
WIIIHHH auryiati6, afiHaH aJMaliTHpHIL Xocu1 KHIUHAOH, OEMaK, aiHaH
BAMALITHPHII  Napasiied quupmnﬂnur XyCycHit XOHD.

Supu A, uu Gapua napassies KyuHpHUIIAD TYNJ2MH TPyNIa TaulKHI
STHILHHEH Kypcarapmnx

1. A, Py BEKTOP Kajap napaaie] KyuupHO, cyHrpa v BEKTOp Ka-
-

ap napaen KyuHpCaK, Hatwkaza u + v BeKTOp GHJAH aHHK/aHa-

JJraH napajsies KyuMpHIl Xocu/I 6Y/IajH, NeMaK, HKKH napajel Kyuu-

UHHHT KOMIOSHUKACH siHa Mapajiel KyuHpHizaH HGopar.

2. u BEKTOD Kajap napaJies Kyyupdi Gepusrad 6yJica, —u BeKTop
JIaH aHMKJaHaJuraH napajjie KyuupHIl YHIa TecKapy napajien Ky-
(ayHkH &+ (—u) = 0).
llemak, A, un Gapua napamen
Kyunpuinap Tynaamu rpynna ram-
KRJ 3THG, y A, HUHr KHCM rpyn-
HACHHaH ndopar

e~}

W'

6) Tomorerun. A, Hunr Ta- Y K=2
# S nykracw Ba Tafan £ = 0 o
Gepuaran Gy.icun. v M M M
Taspuo. A, munr xap Gup 4
HyKTacura 4 v
SM =kSM (30) 191- qn3ma
2818 ‘ ' 305
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UAPTHH KaHOATMaHTHPyBuH M’ € A, HykTa Moc KenmHpHaraH Gjica,
A, na S MapKasmn Ba k£ KOXpQHUMEHTIH 20 MOmemus Gepuiran xe6
aranapd (6yHna S HykTa ¥3-ysHra yramd ne6 oummamu) M, M’ HyK-
TaJ1ap J3apo 20MOMemux LEeHHIaNH. ‘

S, M nykranap Ba k con Gepuica, (30) vu KaHoaTTaHTHDYBuH M’
HYKTa FATOHAHIH YYYH TOMOTETHS — a/JMAITHPHWIAH HGOpATJIMIHra
HLIOHY XOCHIT Kunamu3 (191-a, 6 uusmanap). dumu wy anmanrrupuuwmg,
SBRH TOMOTETHSIHHHT ad@»un aJIMALUTHPUIL 3KAH/IMIHHH KYPCATaMHS.

8= (0, E:, E; -+« » €,) penepra HucGaran S (s, Spee oy 8) Mx,,
Xg .o X)) M'(x], x5 ..., x) 6yucun. ¥ Xoana S_A?(xl--sl, X,—
—Sy «.., X,—8,) 6ymu6, (30) ra acocau ;

X —S$, = k(x,—s),
X, —S, = k(x, —s,),
x,—s, = k(x,—s,).
€KH
x; = kx; —ks; +s,,
X, = kiy — ks, +-s,,
_ (31)
X, = kx,—ks, +s,.
Bysapuu (27) 6unan Takkocaacak, ¢, = s, —ks,, ¢,=8,—ks,, ...,

Cpn=S,— kS BAC)y=0Cp= ... =Cp=k, c,(i+], i, =1, 2
. .+, N), JEMAK,

g v Cp R0 ... 0

CorCoyvvv Cou| |0 & ... 0 — kL0

CtCpo + + - Cpn 00 b

Ba (31) dopmynanap GuiaH aHHKJAHTAH AJIMAIUTHPHLI, STBHH TOMOTETHS
adpHH  aJMALITHDPHLITHD. o
Xycycu#t xoma S =0=5=85= ... =5, =0 6ym6, (31)
KYRMAarH KYPHHHIIHH OJlafid:
Xy =kx, Xy=kxy ..., X, =kx,

Supu Gurra S Mapkasiu Gapua ro-

K2 et MOTeTHS/Iap TYIJIAMH TPyNna Tar-
— 274 KW STHIIMHH KypcaTamna.
s M M M 1. By, ky; xko3pduuuentin S

MapKa3JM TOMOTeTHSJIAD KOMIO3H-
ACH kR, - ky KoabduuHeHTIH B2 S
192- unsma IH 1 %2 mw
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/M3pKasTH rommmsnup (192- uM3aMa), 4yHKH &, Rosbduiuesr Ba M
nym'a yuyH S SM =k, SM k, Koatpqmuuem Ba M’  nygra yuyH
SM” =k, M’ 6me6 Gynnan SM = — SM”, YHH aBBAJITH TEHT-

JHKKa Kyiicak, — SM"’ = ky SM &xn SM”~(k -ky) SM 6yiaau, 6y

aca k- ky Koaqxpuuueﬂmu Ba S MapKasiH TOMOTeTHSHH GHJAMpaiH.
2. k; xosdduuHeHTIH S MApKas/H TOMOTETHAra TECKAPH rOMOTETHS

1
- KO3(pHUHEHT/H Ba Viua S MapKas/lH TOMOTETHSAHD, UYHKH k = kX
1

=1 6yau6, (30)= SM’ = 5/149 M’ =M, 6y 3ca afiHaH aaMaul-
s 1

THPULUAUP. .
Jemak, 6up Mapkasau Gapua roMOTeTHSVIAp TYMNJAaMy TpYyNNaHy Tail-
Kaa 36, Oy rpynna A HHHT KHCM TpynnacKaan H6OpaTAHp.
Mucoa. A vunr apduy arMawTHpHM Kydugard ¢opMysanap GH-
N8H GepHIIraH:
X =—x+2,
Xy =X, — 3x,— 1,

—xl+x2+3x3+3

HP@E, —1,2),Q(—1, 4, 0), T, 0, 0) nykranap o6pa3napu-

HH TOMHHT.

2) llly adpdun anMaITHPHUIHHHT Ky3FaiMac (§3 §pHHAA KOJAAWraH)

HyKTaJapH GopmH?

3) 2x; + x5 + x3 = 4 TEKHCAUKHHHT 00pasH KaHAald TeKHCJIHK?

4) x1 e 2x2 + x:.; =
xl _— xs =

Eunw. 1) Bepunran dopmyaanapparn x,, xs, X3 Jap ypHura P,

Q, T HyKTaNapHHHT KOOPJMHATAJAPHHH KYy#u6, x|, X), X, JapHH Tona-

MH3. P HUHr o6pasu:

X=—x+2=—3+2= —1,

Hy=xy— 3y —1=—1—32—1=—8 1= P (—1,-811).

x;=x1—|—_x2+3x3+3= 3—1+43.2+3=11

,U.Iyﬂra yxmam, Q, T HuHr obpasnapu Q' (3, 3, 6), T (2, —1, 3);
2) apduH anmawrTHpauza Y- V3ura yrafguran KysraaMac HyKTajnap
YUYH: X, = X[, X;= X,, X3 = X, LIYHHHT YuyH yJaap ywoly

x1=—x1+2,
x2=x2‘—3x3—1)
Xg=X; + %3+ 3x3+3

cuc:emanuﬂr eqHMuMp, By cucremazian ymGy Kyspanmac Hykra TofH-
. Jagu:

TYFPH YH3HKHHHT OGPa3sHHH TOIKHT,
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S 110y,
(1, = 3),

3) TeKHC/MKHMHr OOpa3sHHH TOMHII y4YyH OepH/IraH CHCTEMaHH X, X,,
Xy ra HUcOGaraH euuO, yJapHUHT KHAMATJapuHH 2 X, -+ X, -+ x3 = 4 TeHr-
Jamara KysimMus. Bepuaran crcremapan:

Xy =—x 4+ 2,
1. —
x2=—2—(x,+x2+x3)—2
20— %+ x5 —6).

Tonunran 6y xHAMAT/IapHH GepU/IraH TEKHCAHK TEHI/aMacura KyHPIﬁ yHH
COJANAIITHPCAK,

Xo =
8 \

—dx 2+ 2x,=9,

4) GepuJiran TYFPH YM3UKHHHI OODAa3sHHH TOMHMII YYYH XaM X;, X,
X; HHHT IOKOPHMJA TOMMJIraH KMHMaT/iapHHH GEpHJ/IraH TeHrJamasapra Kys-
MH3:

1 x4+ 7 x;,+ 5x, =18,
Tx— X+ x3=12.

36-§. n yauoau BekTOpAH eBKJHA (a3ocu

Bus I,_,, II,_,, III,_, akcwomanap &phamuia n Y/UOBJIM BEKTOP
¢$a3o TYLIYHYACHHH KHPHTTaH SAUMK Xamja 4YM3HKJ/IM amaJjjapra acocja-
HHG, 1wy $a30 XoccalapyHH YpraHraHmyk, JekHH Oy (asofia BEKTOPHHHT
Y3YHJHIH, HKKH BEKTOp opacHiarH Oypuak, HKKH BEKTOPHHHL TMepneHjy-
KyJAPJHIH KaGH TyllyHYanap kuputHamarad spd. Iymuur yuyw I_,,

II,_,, III,_, akcHomanap Karopura SIHIM aKCHOMA/Jap KHpHTHII OuJ/aH
AIHH BeKTOp (Da30/IapHU XOCHJ KH/IaMM3, LIyJapAaH OHDY BEKTOP/IM €B-
Kaua Gasocuimp.
- -
Tawvpud. V, BekTop (a3oHHHr HXTHEPHH HKKH @, b BEKTOPH yuyH
YJapHHHT CKAASD xy“naammacu neﬁ arajrad XaKuKuii COH MoC KeJjTH-
puiira - 6y/m6 (xynaftmanu a b 6uian GearHsaiMus), KyHugard Typr-

Ta aKcHoma Gaxapuiica, GyHAail (aso n fa4oeau eexmopau eekaud ¢aso-
cu ne6 aranagd (ynd V, Gunan Gesrusiaimus):

Vl--v_TG, —EEV y4yH .c; 3:3 _c;

VB-VZ;, —I;, ceV, yuyH (a—{—b)—> 7;-_(?-{-—*-_0»,
Vs-Ata, BEV, Ba Y kER yuyn ka - b= k(ab),

Vot as£0€V, yayn @-a >0,
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y aKCHOMAJApHH ONIaTAA BEKTOPJAPHUHT CKAAAP Kynadmupuui GKCuo-

marapu 1eb opuTHIaNH.
ABBaso I0KOPHArd aKCHOMAaJapJaH Ke/M6 uHKajuraH 6ab3d HaTHXKa-

- IapHH KYPa/IHK.
i I-HaTHXa. V, aKCHOMAaJar¥ acCOLMaTHBJMK KOHYHH MKKH KYLIH-
",nyatm BEKTOP yuyH ypHHJIH 6yca, Y MCTasrail COHAArx l{ympmyaqunap

yuyH §PHHJHMD, (a1 + a,+ . —}— a,)- b= alb + a2b+ . +a, b

(uonaparu Gapua BekropJiap VE ra Temm.rm).

Xa‘gmgaTaH )gaM a_; +:1:,—{'- R —}—; ————l;l Jiecax, V, ra acocan
(al + b1) b= a1 b + b1 6y mbonaﬂﬂnr HKKHHUH qummysqncu,uam
b1 HU a. + b2 ne6 ogcax, 6pr,a b2 —a3 +a4+ + a, Y Xonja
'V, HU siHA TaTOMK KHJIC2K, (a1 + b, )b = alb —|— a,b —{——l;;l; _sHan wy
JUHE  yUMHYR KYLIHIYBYM YUYH TAKPOPJAAMH3 B2 X.K. al, az, B

HUHT COHM UeK/M OYJIraHp y4YyH MablyM Kajamial CYHT H3JaHran
TEHIJIMK XOCH 6y11a1m

2-HarHxka. 0 BEKTOPHHMHT Xap Kaunai BEKTOp 61maﬂ H cKassp Kynam-
'MacH HoJIra TeHTIHP, HYHKH V, ra acocad (O a) (Ob a) O(ba) =0,

‘3-Ha1uxa. a a CKajndp Kynadt™a akar a=0 6ysrangaruia
oJra TeHraup, 6y GeBocHTa V, akchoMma Ba 2- HATWXKajaH KequO uuKa-
H.

—_
a-a>0= aa —xaxm«;pm commp
5>

Taspud. aa xa}gmgnn COHHM @ BEKTOPHHHT M00yau (y3yHJH-

rH) jefiunagy Ba yHH V aa = |a| Kypunumuna Genruianag. XycycHi
— —

Xompa la| =1 6ysca, Gynuail a BekTop Oupaux eexmop 1e6 aranamu,
-GyhjaH TalIKapH, HOJIb BEKTOPHHHT MOJYJM HOJIFA TEHIVIMTH XaM pas-
. IuaHaup. R

4-natnma. b _ka=>\b| Al {al, uynkn

1=V 32 -2a =Va@ ra) =V ar@a) =

V2.3 =pnlal
Teopema. \fa, beVy yuwyn

la Bl <lalb] (32
gpunaudup (Koum —Byuﬂxoscxuu TEHI‘CPIS.HHFH)
Hcbor. a b eVe 6epm1raH 6§JIcUH. a—M\b KypI/IHHIU}laI‘H BeK-

TOPHH  TeKIuMpal/IHK . Ia— hb] >0 pau: (a—xb) (a —Xb) >0. by
TEHICH3/IUKHUAT Yall TOMOHHra V,_, aKCHOMAJapHW Ba IOKOPHAA Ke.TH-

—- > o

—— -
PHIraH HaTHKaJapHH TaTOWK KWiMG, aa = a?, b - b= b® necak,
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——p

@—20(ab)+ (b2 >0
€Ky :
BA—2(@b)h+at >0, (33)
Oynjan KypMHanukH, A ra Huc6aTa KBaJpaT yuXag A HUHT Xap Kaunai
KHAMaTHaa MaudHi 3Mac, y Xosina Oy YYXaZHHHT JUCKDHMHHAHTH Myc-
bar GY/MIIH MyMKHH 3Mac, sBHH {ab)? — a?h® < 0, GyHaaH (_Zb)2<
< a’h® &u lab| <la||b]|.
Wynn rabkupnammvus sapypk, (32) TeHrCH3/MKAArM TeHIVMK Oes-
"THCH a, b KoJuMHeap GYy/iraHjarusa ypHEIMLHD. XaKuKaraH xam,
a=Aba[abl =001 =M(BB)| = MBb|=
= MBI = WblIbl = [a[b), (39)

— —- —
aKC Xonma a—Ab<0 G6yaca, (33) HHHT uanm TOMOHMAArH A T3 HUC-
6aTaH KBajipaT yuXafHHHI AMCKDHMHHAHTH MaH(Hi 6ynany, s’bHH KaTbHi
TCHICH3JIHK DYH Gepaiu. : ‘
- ~— — -
Koum — BynsikoBekuit tenrcusmirnnn @40 Ba b = 0 BeKTopJ/ap
—_—

——

YUYyH KyHuparuya ésu6 osaimk; — 1 <—_f—“b_,—’ < 1. ByHunau l_,ﬁi,
ajlb allb
Kacpu# GHpOp ¢ GypYaKHHHI KOCHHYCH [e6 OJIHLI MyMKHH, SBHH
cos @ = :ai_;‘ . (35)
I<1[71

Tabpud. (35) TeHrmk Gunan AHMKNAHAJUTaH OypuaKNapHHHI 3SHTr
- -
KHYHTH @, b BexTopsap opacujard 6ypuax pne6 aranan.
— —_—
¢ = 2£ Aa a, b BekTopaap opmozonas 1e6 aranapu. (35) nam Ky~

PHHHG TYDHGIHMKH, HOJIb G6Y/MaraH HKKH BEKTOD OpPTOroHaJ OGyJIHiuK
YUYH yJapHUHT CKaNAp KynaiTMacy HoJra TeHr GYJMIM 3apyp Ba erap-
JH 3KaH.

> — - -

(35) na ¢ =0 &ku ¢ =1 6yaca, a - b = la]|b|; (34) ra acocan

Z: )»7; éku a || b,
(35)=a b = |a|[b] cos g (36)

JleMak, WKKH BEKTODHHHT cKaJAp KynaitMacH Ly BEKTOpJ4p MOAyJJia-
pu OHMaH yaap opaciard Gypyak KOCHHYCHHHHT KV NAfTMACHIA TEHT.
Onmu V. HHHr GasucH Macajacura TYXTaJaiiuk.

- —> —

Tavpug. Vg nara e, e,, ..., e, 0asMC BEKTOPJIAPHHHT Xap GHpH
GUPJHMK BeKTOp GY/M6, YJADHHHI HCTAJITAH HKKHTACH ¥3apo oprorona’
GyJca, OyHIai BEKTOP/IAp CHCTEMACH OpMOHOpPMAAaH2aH basuc (éku Oe-
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: . - - -
‘xapm basucu) neb aranapd, yHM Xam ojaraaruaek b = (e, e,, .., e)

n

7e6 Genrunaiiiuk.,
Hemak, oproHopmananran 6asHc yuyH

e 1, arap { = j 6yuca

e, e =1 A Attt 37

L {O, arap i # j 6yJca, (37)

Synaa i, j=1,2, ..., n
Oupy oproHopMasianraH 6asHcia KoOpAMHATajsapd OmjaH Gepuirad
'HKKM BEKTODHHHI CKa/fip Ky nmadTMacH, BEKTOPHMHI Y3YHJIMIH, HKKH BeK-
“Top opacHiard OypuakHd xHcobsail ¢hopMyJIaJapHHH TONANHK.
] ®apas xusaitauk, Gupop AekapT Gasucupa

— - —_ —
Xy, Xop oo vy X)) = X8+ Xe, + ...+ X8,

b<y11 Yoy o -+ yn) =y1€1+y282+ e +ynen-
¥ xoana ckamsp KynafTMaHHHI Xoccanapund Ba (37) HM Hasapha TyT-

— - —- — — —
a-b=(xe+xe+...+x,8)yest+Ysla+ ... Fy,e)=

= X141 (er8) + X195 (e1€) + . ..+ X1y, (ese,) 4 x5y, (ee)) +

+ XaY, (;;z;) + ... +)é2yn(;:_€:1) + o Xy (—e:—;l) +

+ x,,yz (en e2) + .« .. + xnyn (en, en):= xlyl _*_ x2y2 + e + xnyn'
HBHHH '
a b = xlyl + xzyz + “ . +xnyn. (38)

eMaK, V, fla MKKH BEKTOPHHHT CKa/fip KYMaiT™acH Iy BEeKTOpJap MOC
KOOpIMHATA/IapH KYNafTMa/JapHH HHT WHFUHIMCHTA TEHT.

—
B=b=Xy =Yy, Xg =Yg -+ Xp=Yp=>aa=x+x3+4 ... +x2

——
Ga =y B4+ .+,
BKTOP Y3YHJMIHHHHT Tabpudura Kypa

al=) 2+2+ ... +2. (39)

DleMak, BeKTODHMHT y3yWJIMIH YHHHT KOODAMHATAJApH HHFMHIMCHASH
‘QIMHral apudMETHK KBaJpaT WJIM3ra TeHT.

© (38) Ba (39) Hu 3BTHOOPra 0JICaK, HKKHM BEKTOp OpacHjard GypyakHH
: aul (aHHKPOFH, Iy OypYaKHHHI KOCHHYCHHH TonHu) opMmyaacH
Tonunagu. (35) man:

XY+ Xya+ - X, Y,
Vit . . +2V ¢+e+ ... +4

Cos @ = . (40)

3n
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Koum — ByHsAKOBCKHII TEHICHSIHIH 3ca KyHHIArH KYPHHHIIHK OJauy:
(s + xey, + - .. +xnyn)2<(xf+x§+ .o —}-x,%)(yf-{—
+4i+ ...+ ). ' (41)
I-mucoa Typr y/14oBIM BexkTOpIH €BKAMA (hasocHAAru Jekapr Ga-
3HCHJa ~c;(3, 2,1, 1), _1;(4, —2, —1, 1 6ep1_{£“fﬂ. Kyﬁnuamnépﬂu

TONHHI. ) Wy BEKTOPJApHHHI Y3yHJHK/apH; 6) a b ckansp Kynairma;
€) BekTOpJap opacHuard Gypuak.
Eunw. a) (39) ra acocan

al=VF+ 2 F LT =I5,
B=VET R T —T =V
6) (38) ra acocau
Gb=3442(—2+1(—D)+11=12—4—141=8

) (40) ra acocan cos@ = _‘1 b_, =_——— =
[2]is] V5 V2 ¥ 330
m:arccos—V—:—TB.

- — —
2-mucoda. a(l, 3, 2, —1), b(5, 1, — 4, 0), ¢ (0, 4, 1, 14) Bex-
TOPJIAPHHHT OPTOTOHAJ CHCTEMAHH XOCH/ KMJIMIIMHM MCGOTJ/IAHT.
— — —
Hcb6or. Ymyman, a,, a,, ..., a, BekTOopaap cucCTeMacHia HXTHE-

PHH MKKH BeKTOp Y22po cproroHas GyJca, Gyppail BEKTOPJIAp CHCTEMACH
opmceonaa cucmema Ne6 atanapu. By epna axBous wyHpa#, XakuwartaH,

Ab =15-+31+2(—4)+(—1)-0=8—8=0,
Gc=10434421-4(—1,14=14— 14 =0
BC=50-414+(—4)1+0-14=4.4=0,

37-§. n yauosau epkamp (azocw

Tavbpug. darysuucu V, Gysran (n §A4OBMM BEKTOPMH €BKJHL ta-

3ocn) n ynyoBaH apduH (aso n jauosau eexkaud ¢asocu pe6 aranamu
Ba E, Gunan GesruniaHapy.

Hewax, snemenT/iap HyKTa Ba BeKTOp Ae0 arajiran 6yur GysMaran
tymaam I, I _,, III,_,, IV,_,, V,_, arcuomanapsu xaHoarnauTHpca,
y TyIJaMm n yJ4OBJHM eBK/MA ¢asocd GyJau.

Tavpudnan xypunapukn, n ynuopmd adpduu dasonunr Gapua Tabpud
Ba Teopemanapu £, 1a xaM V3 KyuuHH cak/Jaiju.

E, nard HyxranumHr xoopausaranapunu 30-§ jarumex Tabpudmacak

- > — - >
Xamaa fekapr penepund 8 = (0, e, e, ..., e,) ne6 oacax (e, ey, .. .,
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-
e, OpToHOpManaHrad Gasuc), y Xomaa yd4 Ymyond eBkaMA (pasocH

cunrapu E, 1a Kartop MacaiajapHd Xan KWIHW Mymkdd. Bupop mekapr
penepuna A(xy, X3 . - ., %), B(Ys, Yy ..., ¥,) HU ONAHIHK.

Tawvpud. E, naru A, B nykranap aHukJarau AB BEKTOD Y3YHJIH-

M Wy ukKku nykma opaculaeu macopa ne6 atanagn Ba p(A.B) 6u-
JaH Gasirn/aHan.

Tanpudra acocan p (A4, B) = [/ﬁi‘l. 30-§ pmaru (13) HH scnacaxk,
AB (Y — %1, Yoo — Xy, - . 4 Y — %) (39) dopmynanan:

PA By=V (4 —x)* + (ga— %) + . .. +(y,—x) .

: By ¢opmyna E, naru mkku HyKra opacujarn Macodand tomuui ¢opMmy-
| JIaCHAHP.
Teopewma. E, daeu uxmuépud yuma A, B, C nyxma yuyn

P4, ) <p(4, B+ (B, O)

. Jpunaudup.

bl —> —
Xaxukaran, IV, akcmomara acocan AC = AB + BC. By TteHrmk-
' HMHT MKKM TOMOHHJArH{ BEKTOPJIADHH Y3- Y3Hra cKa/lap KynmaHTHpamus:

AC-AC = (AB -+ BC)(AB + BC)
. CKH _

AC* = AB* + 24B-BC + BC?,
|AC = |ABJ* 4 2 AB-BC + BCP

— —— —_— ——— —— ——

Jlekun AB -BC < |AB||BC| (uynku AB-BC < 0 Xo/naa TEeHTCH3/IHK paB-

—— ——3

|ACl® <|AB|* -+ 214By|BC| + |BCP,
JAC? < \ABP* + 1BCp,

|AC| < |AB| + |BC|

p(A, O)<p(A B)+p(B, 0. - (42)
By epaaru tenrnuknuur ypunam 6ysmmm yuyn B Hykra A Eku C 6u-
aH ycTMa- yCT TywmHwd, €kd B Hykra A 6unad C HuMHT opacuja €rd-
HIH Jio3UM (OyHH MYCTaKHJ HCGOTJIAHT).
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Ta6uniiky, k yMUOBIM TEKHCJMK Tabpudu Ba XoccaiapH A, la KaH-
Jait 6yJsca, £, a4 WIyHTall CakJaBHG  KOJIauH, OyHAaH TamKapH, Oy
dasofia uy Xoccanap €HMra s XoccaJiap KyLIMJaau. By xoccanap mer-
PHK XapakTepra sra Gy/mG, yJapHHHr GapuacHHH Gu3 6y epaa KeJatHp-
MaiiMu3 (HKKM TEKHCJMK OpacHiard Macoda, TYFpM 4YusdK OuJaH Te-
KUCIMK opacujard Gypuak Ba X. K.). Mucon Tapukacuia Ky#npard

Macanuuy KYpHO UMKaHJIHK.

Jlekapr pernepuaa Gepunirad HyKTajgaH GepuiraH IHNEPTEKUC/IMKKaua
macoda XucobJIaHCHH.

Tabpud. E, na HyKrajaH THNepPTEeKHCIHKKAYd macogpa 16, 1wy
HYKTajlaH THNEPTEKHCJNKKA TYWHPHAraH NEPNEeHIUKY/Ap TYFPH UHSHK-
HHHT Gy TEKHCIMK OWJaH KeCHINTaH Hykracuraua GyvraH macodara aii-
THAAIH.

Ilyny TabKHAJAAMU3KH, THIIEPTEKHC/HK Y3ura Meprennky.sp TYF-
pH uMauK OusaH (axar GuTTa HyKT3Ja KeculliaJH, UYHKH THIIePTEKHCIHK
6UTTA YMBHK/IH TeHrJama OWJaH, TYFPH uMaHK 3ca (n—1) Ta UMSHKIM
TEHTJIaMA GHaH aHMKJAHHG, YJAPHMHT YMyMHH HYyKTajJapuHH TONHIL
yUyH aMmH 7 Ta YHSHKJH TeHr/amann (6y cucrema anGarra Oupra/ugia)
euwsagH. YMymuii XoJia n Ta TeHNamaza n Ta HoMabayM GyJranu
y4YyH TETHIIIH CHCTEMaHH euH0, M3JaHraH HyKTa TONHJAIH.

Mo(x0, 3, ..., x0) HyKkra Ba
I capey +a+ ... +a,x,+a=0 43)

IMOepTeKUCMK Gepuir-H G6yacuu. p (M,, II,_|) Hu nanaimus.
M, uykragan II__| ra mepneHAMKyJsp TYFpH 9M3HK yTKasuO, YHMHT

——

I, , Gunan kecuurad Hykracuhy N, fe6 Gearunailiuk, y xo/1a MyN,
BEKTOP Xocu/ 6yJaamy, Ny HHHT KOODAMHATAaNapu X, X, ..., X, GYJCHH.
No€ll,_ =»ax +ax,+ ... +a,x,+a,=0. (44)

By afnustin (43) TeHrJamajaH Xainal aiupuHO, KyHHIArHEM XOCHJ KH-
JIAMH3:
a(y—x)+a(x,—x)+ ... a,(x,—x)=0, (45)

By TeHIJIMKHHHT uall TOMOHMHHM Y3apo mnepnepjukyasp a (a,, @, ...,

——
a, Ba NP(x,—x;, Xp— X, ..., X,—X,) BEKTOPHHHT CKalfp

Kynaiitvach f1e6 Kapan MyMkuH, Oy epaa No€Il,_,, Pell_ =

—

=>a LIl _,, uynkn P nyxra II,_, nunr uxtuépuit Hykracummp. [lemax,
I1,_, BuHr (43) TeHrJamacHjard ysrapyBuunap OJMAArH KOMHUHEHT-
Jap Wy TEKACIHKKA OPTOTOHAaJ] BEKTOPHHHI KoOpAMHaranapufiaH HGopat,

HA2MaK, a f _/\4—01\—’:, Y xonama

MNy-a = |MNjlja|cosp = = ENOH_:I! (g =0 €kn n),
OyHAaH
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iMONo' a|=p (Mm Hn_]) laL

MoNo- 3
p(M,, TI,_ ) = Mo¥o 2],

=
al

By cdopmysnann koopauHatanapia €sdw yuyH

MoNy-a=a,(x; —x)) + ay(x;—x) + . . .+a,(x, —x)=
=ax +ax,+ ...+ a, %, —@x)+axd+ ... 4a,x°
HH SvTHOOPra oacak, MNy-a= —(ax? +a,x)+ ... +a,x) —a,
a 0—{— °+ 0
oMo, TL,_ )= layx] + agx) +a, x,)+ a, . (46)

Vaf+a§+ oot al
- By ¢opmyna E, naru HykTajaH TeKHCIMKKaua Macoanu Tonum Qopmy-
" JIACHHHHT YMYyMJIALITaH XOJHIHP. , ,

Oupu E, narn Gup JekapT penepHHHHT UKKHHYH JieKapT pernepd Ou-
JlaH KaHJad OOFJIAHTaHJHIHHU KYpaHiIuK. : :

By Gornannmr ymymut xouma 30-§ maru (15) copMmynafaH aHuKJa-
Hapd. Y QopMy/afard MKKMHUE apduH penepHHHr 6a3uC BEKTOPJIAPHHH
Gupunud ageuH penepra HUCOATaH KOOPAMHATAAPH GYJITaH Cyq, Cyp - - -« »
Cips Ca1s + -« » C,, COHJAD 3HAU pemepiap JeKapT penepsapuiaH u6o-
par 65'.rxraﬂgf MabJIyM LUAPTJIAPHH KAHOATJIAHTHDHILH KepaK. Xakukara

Xaum, 3HIH e, €, ..., e Jap GHPJUK BeKToOpJapiaH Hbopat:

i+t ..+, =1,
e+ ..+ =1,
i+t e =1 - 47
Yupaun TaluKapd, Oy GasHC BEKTODMApDHHHI HXTHEpHH HKKHTAaCH y3apo
ePICHINKYJISD:
011621 + CHC” + .o + cln C2n = 0,
CiaCat + CaCaa + « oo €0, =0,

(48)
C11Cay T Cralpy T+ -+ F €1y Cpp = 0,

L PR o s s - e .

Crm1.1 Sl + Ch1,2Cn2 + .o+ Ca1nCan= 0.

7) xa n Ta rtenrnama, (48) ma sca % (n—1) Ta Tenrnama 6y.m6,

: ) 2 .
P Kamu n+% n—1)=" '2*‘" = "("2+ ) ra renrnamann Ka-
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HoaTAaHTHpUIM Kepak 3kaH. 30-§ maru (15) ¢opmy.sara AuKKar Gunan
Hasap Tamviacak, yHparm Gapua ¢ (i, j=1, 2, ...,Nn) HHHT COHH
n? 4+ n=n(n+1) tamp; 6y ¢; KodpHIMEHTIAPHH NapaMeTp/ap Jeb
aTacak, KyHHAard XxyJocanapra KesJamus:

1. A, na 6up abpdun pemepaaH HKKHHUH ad¢un penepra yraw
n(n + 1) Ta napameTpHMHr GepunMiuy Cu/iaH TyJa aHHK/aHAJH (6y na-
pametpsiap an6arta 30-§ maru (16) mwapTHH KaHOATJIaHTHPHILH Kepax).

2. E, na Gup nexapT penepujiaH MKKWUHUH J€KapT perepura yram

-’1-(3211—)— Ta napaMeTPHWHT GepWIMIM GMJaH aHAKJAHajW, TyHKH C,; Jap
nin+1
2

IOKOpHAaara Ta WapTHHA KaHoaTJaHTHpCa, Yy XO0JAd

nn+1)—"E8 — AL 20 )y

Xycycuit xonza n = 2 6yJca, TEKHCAMKAATM HKKH appun penepan Gor-
JIOBUH (popMy.Jianap
X| = C11%; + C1g¥ -+ Crov
Xy = Cg3%y T CagXy ~+ Cao

€11 C12

0

Ca Cpp
6ujiaH  aHHKJARKG, ‘ Kamu 6 Ta Cyp, Cyzy Ciov Ca1» C22s oo TIAPAMETPra
Goraukaup (wymku n(n +1)=2Q2+1)=2.3= 6). Jlexapt penepJa-
pu opacujard GOFJIaHMLI 3Ca n(";L D _ 2(22+ D_3 ma napamerp-
napra GOFMMK (y/1ap Cyg, Cyo Ba Cypuwl Gypuarn o).

I-mucon. E; ga A(4, 3, 3, 4,5), B(—2, —2, 2,5, 4) HyK-
“ranap Gepuaran. llly mykranap opacuiarn MacodaHd TOMHUHT.

Eunm. (41) ¢opmynara acocan

p(4, B)=V(—2—4)2+(—2—3_)2+(2—3)2+(5—4)2+(4—5)2=
—V3%+2BFrI+1+1=V64 =8

2-mucon E, na A3, —2, 1, 4, 1) sa B(2, 4, —3, 1, 2) nyx:
TanapiaH TeHr Y30KJWKAA &TraH HyKTajap TYMJaMHHM TOMHHT.

Eunm. Wananran HyKTanapgah Oupund N (xy, X, X3 Xa, Xs) 1€
CaK, Kyimjaru wapr GaXapu/HMILM Kepak:

p(A, N)=p(B, N).
Bynn KoopauHarasnapia €3cak,
V=37 F (5 + 27+ g — 1P + (g — P+ (g — 1) =
=V — 27+ (6 — 97+ (6 + 3P+ (6 — 1) + (s —2)° .

MKKana KuCMHM KBalpaTra Kjtapub, KaBcaapHH ouub, uxyamnab uHK-
CaK,
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x1—6x2+4x3+3x4—x5+%=0,

Oy un3uk/M TeHrJama Ej 1a TYPT JI4OBAM TEKUCJIHKHHU, SIBHH THnep-
TEKHC/IHKHH aHuKJaian. [lemak, H3JaHraH HyKTajlap TyIJamu CHnep-
TEKHUCJAHKJAH HOOpaT.
3-mucoa. M(l, 4, —5, 3, 2) nykragan I1,: 3 x,+x,+2 %3 — x,-+
~+ x5 — 3 = 0 runeprekHcaMKKaya GyJraH MacohaHd XHCOGJIAHT,
Eunm. (46) dopmynara acocan A

M Ty = B l=4+29-3+2-3 =15 _ 15
P = e e Vie

38-§. Xapakar

E, na vkkuta &8 = (0, e}, €, ..., ¢), B =(0, ¢, €, ..., ¢€)
JekapT perepu GepuiiraH GYJCHH.
E, wunr xap 6up M uykracuuu my dasoHHHr wyHzain M’ HykTa-
CHra aKkCJIaHTHDaMM3KM, 8 pemepsa M Hykta KaHAall KoopjMHATajnapra
ora Gyuca, o8’ penepra M’ HyKra wyHall KoopAMHaTajapra sra
“Oysicud. By eppa E, Hykranapu siHa my ¢a3o HyKTajapura Moc KyHH-
b ym6, GyHpail MOCJHMK ¥3apo Gup KuéiMatauaup. [lemax, E, na anvau-
THDUUI Xocw/l KHMHHMM, Y E, Huse yapaxamu (CHIXHWH) 1e6 aTasa-
. E, naru XapakaT HMKKHTa JeKapT pelepuHHHr OepuiHmyM  GujaH
yna awukaasanu. By ravpubss abbHH eaMawTHPHUIHHHT TabpudH G-
aH TaKKoC/Hacak, XapakaT abbuH aJMAITAPHIIHHHT XYCYCHH XOJH 3Ka-
#u aéd 6ynagu. Illy caGabmu durypanuur Gapua adduu xoccanapu
apakar[a CakJauub KoJaj. ‘ _
YHjaH Tauikapd Xapakar siHa Kydujgarg xoccara 3ra:
XapaxkaTia MKKH HyKTa OpacHjard Macopa cagJ/iaamu. XakuKaTaH,
penepparu M (x;, x,, .. ., %), N(yy, ¥, ..., y,) HykTanapra xa-
<aT HaTHXacula ¢8’ penepaa Moc kearan M',N’ Hykraiap Tabpudra
COCAH XYANM LIyHJai Koopiauwarajapra sra, AbHH M’ (%, X, ...,
&) N' (91, 4a0 -+, 4,) Y X082 p(M, N)=p (M, N').

Macoda xapakaTHHHr acocuil WHBADHAHTH XHCOOJaHHG, Gab3aH Xapa-
P Iy HHBApUAHT OpKaJd TabpPUbaaHanH. PUKPUMHIHUHI TACAUFH Y4yH
HIArd TeOpeMaHH KypaH/uk.

Teopema. E, Hune 6upop f armawmupuwiuda uxkku Hyxmacu

dazu macoga cakrarca, 6y armawmupuus xapaxamoup.
Ucbor. E, na uxruépuit yyra O, A, B nykrauy onaiiiuk, y Xou-

1V, akcuomara acocan
AB = 40 + 0B (49)
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AB = 0B — OA.

By TeHIVIMKHHMHT 4ar Ba YHr TOMOHHMJA TYpPraH BeKTODJADHH ¥3- yau-

ra cxa.rmp Kynamupammx Xl; 743 (OB 53) (E)é> 0A)=> AB® —

— OB —2 (OB-04) + 0422 0A- OB) 04° + 0B* _AB. (50)

fO)=0', f(A)=A’, [(B)= B’ 6yncun, y xonma 0’, A’, B’ uykra-
Jap yuyH xam IV, Hu Tar6uk KHiu6 Ba (49) cuHrapu TeHIIMK @3uG,
TErHIIIHYA HXUYaMJIACaK,

2(0'A'-0'B') = 0'A* + 0'B’* — A'B™. G1)
Jlekun Tteopema maptura kypa p (0, A) =p (0', A’), p(0, B)=p (0’,B’),
p(A, By=p(A’, B’) 6yarauu yuyn (50) Ownan (51) HuHr yur
TOMOHJIaDHHH TaKKOCJACaK, yJap Y3apo TEHTAHp, AEMAaK, dall TOMOHJa-
pH Xam TeHr 6yJjaiu:

—— e

(O'A"-0'B) = (OA.0B). (59)

E, ma 6upop 8 = (0, e,, ez, ceey en) J€KapT penepuHH OJAIHK,

y Xonma OA, =e,, 04y =e¢,, ..., OA, = e, pecak, & penepuu Kyiu-
Jaruya ésuill MyMKHH: o8 =(0, A, A, oL, An). Iy penepnu f 6yin-
ya anmawrhpeak, f(0) = 0', f(A) =4, ..., f(A4,)= A, 6yarauu
yuyH Gy HyKTasap CHCTeMacH XaM 6ﬂpop a?’ (O’ A, ..., A) pe-
niepER asugJafinu. Dy penep xam pexapt penepunan u6opam1np, qymm

1) anvawrrupumra acocan p (0, 4) =p (0’, A), (i=1, , n)
STbHM OGHPJIMK BEKTOP o6paau siHa 6up.rmx BEKTOPAHP;
~2) (52) wapTra acocaH {3apo NepHeHAMKYJAp BeKTOpJap sHA mep-
NEHAMKYJISP BEKTOpra yTaju.

E, narn pxtHépuit M HyKTaHH onaiiyiMK, yHUHT o8 pekapT penepu-
Jard KOOpAMHATAaNapH Xy, X5, ..., X, OyjcuH. M Hykrara f anMam-
THpHILZA Moc Kearan M’ HyKTanWHr LIy penepaaru KoopmmaTanapu
Yy Yz - - -+ Y, OYICHH, Y Xoiama

—_— —

5/—\:16141 |OM||04,] cos @ = IOA?I . I‘;:f CosS P =

= |0M|cosq>= IOM d=x
/\

(6yH,11a Q= (OM OAI) OM,L BEKTOp OM HuHr OX YKJard npoekuys-
cu) Oyarasu yuys

IIyHra yxumarm

318

www.ziyouz.com kutubxonasi



x2 == -O—A_/; ’ 522,
x3 == OM OA3,
%, = OM 04,
—_ (54)
Yy =0M-04,
y2 = O‘,-MI 'B{Ag’v
Yp=O'M' 572,".
Xy =Yy,
Xe =Y, ’
(52) —(4)=. . . . . [=f xapakarpau HOupaT.
X = Y,

XapakaTHHHI' KOODIHHATA/ApAard UONACHHH TOMHMII Y4yH Xapakar
apHH aMMALUTHPHIUHHHT XyCYCHR XOJHAAH HOOPAT/MTHHN 3C/all Kepax.
Jlemak, xapakaTHUHr aHaMHTHK Hpojack 34-§ pmaru (27) dbopmyaanap
KYPUHMIIHAA GYJIuG, yHHHT XapaKTePUHH aHHKJIOBYH ¢;; COHJAp KYuuM-
Ya_LAPTJIAPHH KAHOATIAHTHDHIIM Kepak, 6y waprmiap aca 37-§ garu
(47), (48) mup.

«AusreGpa Ba COHJIAD HA3APHSCHM Kypcuaas MablIyMKH, KBAJpaT Mar-
PHUAHHHT 3/ieMeHT/IapH (47), (48) wapraapuu KaHoaTJIaHTHpca, GyHpai
MATpUlld 0pmO2oRaA Mampuya NeG atanajil, yHUHT JeTepPMUHAHTA + |
ra Tedr, sibHH 34-§ naru (27) Huar JETePMHHAHTH A == == |,

- Arap xapakaTHHHT aHaJHTHK Hpozacuna A = + 1 Gyuca, 6yHpai
¥apakat Gupuniu myp xapaxam nes atazapd, Oy Typ Xapakaria HKKHTA
MOC penep GHP XHJT OPHEHTALHSIH 6YJIans. A==— ] Xonna OyHpait xapakat
UKKUHWWL myp xapakam JeHHJHO, YHIArd Moc peneprap xap xua
OPHEHTaLIHSIH,
., E, HuAr Gapua xapakaraapH TyiamMuad E GHIad  GedrHJAafJIHK
Xamna \f f, g€ E HH oMaivuk; XapaKkarja HUKKH HYKTa OpacuAard Ma-
coa §3rapMaraHIHre yuyH KeTMa- KeT Gawapuiral HKkH f, g xapakar
HaTKAcHja xaM MKKH HYKTa opacHjard Macoda ysrapmaiign, gemak,
g-f «kymaiitma» xapakar 6yu6, E ra TterHuuMaMp. f ga MKKH HyKTa
g obacunaru Macoda ysrapMarasu yyyH yHra Teckapd f~! na xam Maco-
®a Jarapmaiiny, nemak, f~'€E. Xyanac, E, HUHT Gapua XapakarJapu
Iiavu E rpynna Xocu/a KHiagH, y E, Hune xapaxamaap zpynnacu

€0 aranmagn. XapakaT apHH aIMAWITHPHLIHHHT XYCyCHH XouH 3KaH-
THAaH Xapakat/iap rpynnacH abpHH TIpymnmaHuHr KHCM rpymnnacy
Japd. Jlemak, A HuHr Gapua HHBapHaHT/Iapy E yuyH Xam HHBAaPHAHT
JIAJH, JIeKUH GYHHHT TeCKapHCH JOHMO TYFpH GyJIaBepmaitnu; MacaJia,
HHHT UHBApHAHTJIADHAAH GHPH MKKH HyKTa OPacHAarH Macodaaup, Gy
A pa nHBapuaHT 3Mac, mry HyKTau Hasappan E, pard ¢urypa reo-
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MeTPHK XOCCallap HyKTaW Hazapupan -, §aru ¢urypara Huc6atan Goii-
POKAHD.-

Oupu EBk/MA reoMerpusicira Kyiinfaruua Taupud GepHIl MyMKHH.

EBKJIMJ TEOMETPHSCH IeOMeTPHAHHHT XapakaT HaTHKaCHla durypa-
HHHT y3rapMafl KoJajMrad XoccaJapHHH Yprasajuran 6np 6y mMBIHp.

Vpra makrta6 reomerpus KYpCHIa HKKH Ba y4 JJI4OBJH (Eqs Ey)
eBKJIHJ, (asosiapy reoMeTPHACH ypraHusajiH.

n yMHOBIH (n > 3) eBKJHJ reoMeTpusicia Xam ypra Maktab reo-
MeTpHSl KYPCHIA KapaJafHraH 6absH TYUIYHUAJAPHH YMYMJALITHPHUI
MyMKuH. Macanan, KoHrpysHTIHMK TywyHuacH E, Ja Kyhnjardua KHpH-
tanapd: F, F’ ¢urypanapnan GHpDHHH HKKHHUHCHIA yTKasyBud Xapakar
maBXKyA 6yJica, 6y urypanap kowepysum. nKe6 aranagd, €KH ONIHH
chepand ymymmaamtHpub, E, na eunepcgpepa xuputHaagu: E, HuHT
mapka3 fie6 ataaraH C Hykrajpan Gepuarad r macodaja €rran Gapua
HyKTaJapH TyIJlaMH eunepcgpepa ne6 atanaju Ba X. K.

Suau Xapakatiap rpynnacHHHHr 6abr3H KHCM Tpynnajapn GrjaaH
TaHHIIAWIHK.

1. I Typhars Gapua Xapakatnap Tyniamund E, ne6 Gearunacak, 6y
TyIJIaM TPYMNNaHH XOCWI KuJajH, uydkH 1) E; HHHT xap Gup asimail-
THPHLIHAA Peniep OpHeHTauuscH (Aemak, (aso opueHTaluscH) ysrapma-
FaHJMrd y4YyH yHra Terdilyii HKKH XapaKaTHHHI KOMIIO3HUMSACH HATHXa-
CH@ XaM OpHeHTallMsi ysrapmajiind; 2) E; HuUHr xap OHp Xapakarura
TeCKapH XapakaT XaM OpHMEHTAUHsiHH YarapTupMmaiiny, JAemak, E; xam
E uuMHr KuUCM rpyInacupgmp.

2. E; narn Gapya napajje] KyyHpHULIAD TYIIAMHHH  OJIAMJIHK.
(mapajzies1 KyUMPHIUHHHT TabpUhH 35-§ na Gepuaran 6yqn6, y Tabpud
6y epaa xaMm YpHHJIHAMD); 6y TYMJIAMHHHT TPYNNaHH XOCH! KHIHIIHMRH
35-§ man 6u3 Gusamus. ABBaJIO Napajijiesl KYYHPHLUHMHT Xapaxar 3KaH-

JurHHy ucGoraaiimk. M, N Hymanap M’ N’ Hyma.napﬂn P BEKTOP
6yiivua napamlen quupumnaﬂ (MM' = u NN’ = u) XOCHJ KHJIHHTaH

6yaca, !MN| = IM N’|=>p(M, N) = p(M’, N’). lemak, napamien Ky-
yMpHIIl XapakaTaup. Y Xosnpa GyHpali XapakaTJIapHWHT TYIJamH Xam E
HUHI KHCMHJIHD.

3. E uuHr wyHpaf xapakariapd TyMJIaMMHH KapafiMuskd, 6y xapa-
kaTjap Hatmxkacufa E HuHr Gupop O HykracH ¥3-ysura yrcud, OyH-
Kait xoccara sra GyJarad xapakat/aped £, mu O HykTa arpopupa Oy-
puw peitvnany, 6y tyniaman  E, ne6 Gearunacak, E, HuMHr rpynna
XOCHJI KMJMIIMHH KYpCATHI OCOHAMp (GyHH KYpCATHIIHH VKYyBUHra xa-
BoJla KWJamu3); AeMak, £, XaM E HHHr KHCM Tpynnacuiup.

39-§. E; HMHr xapakaTJapd XakHaa KHCKaua MabjdyMoT

1. Tekucankka Huc6aTaH cuMMeTpuA. E; jarn HXTHEpUi
6up Il TeKHC/IHKHH oJiafljiiK.
Tabpud. E, parn ukku M, M’ HyKta Ky#ujard HKKH [UApTHU
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paTyianTHpca, 6y Hykranap I1 M
CJIHKKAa HHcOATaH cummem-

Aednnand (193- uusma).

MM’ N1 = M, 6ym6, p(M,

= p(M’', M) 6yicun.

by rarpudpan kypunaguku, 11
"geKUCTHK Oepuiiran 6y, \FMEE, 77
_gykta yuyn I1 ra sucGatan cmm-
“METPHK HYKTaHH Tomum yuyn M
“gan T1 ra nepnenmukyssp Tymwm- M’
pu6 Ba ymunr II Guian Kecumran

M, HygTacuwnm Ttonu6  cyurpa 193- uusma

(M, M) Tyrpu unsukza ¢(M, M,)=

= p (M, M,) mapran KaHoaTJautapysun M nan dapkim M’ nykTanu
ig*;omdm Kepak. M¢ell xonna M my y3- y3ura cCHMMeTpHK 1e6 oJMHamu.
- bupop F ¢urypa Gepuiuo, yura II Tekuciukka HHc6aTad cuMMer-
‘PHK dHrypanu Tonmw Tana6 KHIHHIaH Gysica, 6y durypatudr Gapua
HYKTaJIapura CHMMeTPHK HYKTa/laDHH TOMMW KepaK, JeKHH Gab3aH du-
“FypajlapHH aHHKJAaRIUraH YeKJH Comjary HYKTAJIADHAHT 0Gpasnapuuu
‘yonuuI" GHJIaH YeKJaHULl MYMKHH (uyHkM my wykTamap F ra cummer-
PUK bUrypanu TyJ1a aHUK/1afijn). Macanan, yu6ypuakka Il ra mucGaranm
“CHMMETPHK (DUTYDaHM TolHL YUyH my yu6GypuakHHHI yurta yuura Il ra
HHCOATaH CHMMETPHK 6§Jran yura HyKTaHn rtonum kKudosiup. II re-
KHCIHKKA HHCGaTaH E, jaru CUMMETpHs £; HyKTalapuHH siHa miy tazo
~BYKTaJlapHra yTKasraHu Xamia 6y aKCJAHWIIHUHT y3apo GUp KuAMATIH
@KAHJIMTH caGa6ii yru CHMMETDPHK a/IMAaIITHPHIN (TeKUC/JHKKA HHcGaTan
BUMMETDHs) e6 araiiMus.

Uly anMawTHpuimHUHT  asauTHK Hpogacun  Tonafkk, B = (0
—

- =
€1, €3, €5) NeKapT pernepHHH aHbaHAHH Oysmacauk yuyH &8 = (0, i, I
5

’/Mg

) MM’ L TI; / J |
!
|
,'

B

’

k) ne6 ommu6, I rekuciukHu GHPOp KOOPAWHATANAD TEKHCAHIH GHJIAH
YCTMa- yCT TYILICHH Jecak, MacaJad, x0y =11 6ynca, 6y xoma M (x,

Y 2) Ba M (x, ¢, 2') Hygranap Il Tekucsmkka aAncGatan CHMMETPHK
Oymmy yuyn:

X=x,y=y, 2=—2, (55)

(65) udona ramna6 osmuran ACKApT DENEPHAArHd CHMMETPHK AJIMALLITH -
PMIUIHHHT aHAJIUTHK ndonacunup; (Il = x Oz xouaa (55) dopmyna x — x’,
Yy=—y', 2=2 8a Il = Y0z Gyaca, x = —y/, y=y, z=2)
- CHMMeTpHst  anMawT primamET X@PIKaT SKAHJIUIUHH KYPCaTaiuk.
My, Y1, 2), N(xy y,, 2,) Hykranapen Il Tekumcamkka mucGatan
| TPHS! aAMAlITHPHIITA Ayd KeJTHpUJICa, (55) ra acocan, M (x,, y,,
TTa), N'(xy, 4, —z,). Y Xoaa

p(M, N)= V(xz —x1)* -+ (y, — Y+ (2, —2,)?,
pM’, N')= V(xz —x1)* + (Y, Yy +(—z+ 29",

18
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By u}oNaNapHHET YHF TOMOHJApH TEHI:
p(M, Ny=pM', N).

Jlemak, GyHjail anmailTHPALIAA HKKH HyKTa opacujard Macoda Varap-

Maii KoaajH, Oy 3ca CHMMETPHA a/IMALITHPALLMHKHT XApAKaTAaH ubopat

SKAHJITHHH OW/ijMpaiu. PaBiiasky, OKOPHAATH anmawrapumga 8 = (0,
g

i, j, k) Rexapt penepy B =001, — k) JIexapr pemepura yTajd.
By penepJap Xap X/l OPHEHTHpIAHraH Gysarand  y4yH (A=—1) an-
MAIITAPHLI HKKHHUH TYD XapaKaTra KHpajd.

dazogary Gapua TeKHCAHKIApra HHCGaTaH CHMMETpUs aJIMallTApHIL-
Japy TynJjaMu TrpynnaHd XOCHJl KuIMainu, 4YyHKH KECHHIYBUH HKKH
TeKACIHKHMHT Xap Oupura HUCGaTaH wiyHa#l aIMAIITHPHIIIAD KOMIO3H-
LWACH GHpOp TEKHC/MKKA HHCGaTaH CHMMeTPHK a/IMALUTHPHIL Gy Amai i,
JeKUH GUp TEKHC/IHKKA Mapajien Gapua TeKHC/HMKJapra HucObaTaH CUM-
MeTpHsl aIMALITHPHILIAPH TYMJIaMH rpynna XoCHI KH/IaaH (ucGoTnanr);
XaTTO GHTTA TEKHC/HKKA HucbaTaH uyHJail AIMAITHPHILIAP XaM rpynna '
XOCHJ KWJIaJH; XAKHKATaH XaM, fr Oupop I Texuc/JHKKA HHCOATAH CHM-
MeTpHs! aJIMalLTHPHILIHA 6yn6, afiHaH anvaTHpHiEg fo 1e6 6eJruaacax,
® = {f;, fo} TynsIamM rpynna Xocui gunand. UyHKH 6y xonga fn= [
676 (11 ra HucOaTaH A/IMALITHPHINTA TECKapd aJIMALITHPULL XaMm my -
Il ra HucGaTaH aJIMALITHPHLIIAD), fa'e® Ba fo-fo=Fofn= fre@-

2. Tyrpu uu3UK aTpoduAa 6ypum. E; na Gupop u TYFPH
yuauK Ba TalMH o Gypuak Gepuirad 6yacuu

Tabspud. E; narn M, M’ uygrajapja yd6, w TYFPH UHMSHKKA
nepheHauKyJ/sp Gyarad I Tekucmikaa (M Nu = Mo L MMM =a Ba
p(M, My =p(M’', M) 6ynca, M’ myxra M HyKTand 4 TYFpH uH-
auK atpopuia o OypHaxka 6ypuwdar  xocur Kuaurear Aefinaanu
(194- unama). :

U TYFpY uHBHKJArd HyKrajlap {3- jaura MOC xucobaanaps. By Tab-
pudpan Gepuiiral HYKTaHH Gepusran TYFpH 4H3HMK atpouaa a 6ypuax-
Ka GYpHULIAH XOCHJ KWIHHTAH HYKTaHH TOMMI KOWNACH KeJHG uMKaid.
M Gepusras Hykra Ojica, M’ uy Tomumm yuyn M nad yTyBUH Ba
u TYFpH UM3MKKA TEPIEHIHKYJAP Gyaran 11 TEKACIHKHA yTKa3H0,

VHHHT 4 GHiaH Kecuilra M, HyK-

TacH TONMJaju, CyHrpa uy Te-

¢u Kucaukna M, arpodpuaa M ma

’ Gypuakka Gypuill KepaK (I 6ymM,

35-§ ra acocas). F Qurypanu u
TYEpU uM3UK arpopuna o 6ypuax-
Ka OypHlaH XOoCua1 6yaran  Qu-
rypaHd TOMHI YYyH YHHHL Gapua
HywTaJiapHhi U TYFpPY WYH3WK aTpo-
¢uga o Oypuakka 6ypHLl Kepak;
Xycycuii X013 F ¢urypa TYFpPH
yuaukAaH Hbopar Oyjca, YHH i
TYFpH  UH3HK arpodupa CGypHII
194- gHaMa yUyH YHHHT WKKHTA HYKTaCHHUHT
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5. obpasuHd rtonHil Kudosgup, yud- oo E@=Z
. OypuakHH 1 TYFpH UM3MK aTpodH- ’ :

Ja GypHil YUYH YHHHC y4ra YuH-

HUHr 00pa3suBH TONHIL eTap/HAHp

Ba X. K. : ';(*q 7 Y
~ Tyrpu unsvg aTtpoduaa GypHiu - o1z -
E, an  y3-ysura OGup kuiimatiu A i
" aKcJaHTHpraHu yuyH y E; wu an- M ¢
MAIITHPHILAWP, & = . xoara moc //7 x
OYypHLIl 1 Myrpu uusuxka Hucba-

s man  cummempus 1e6 arajaiu. 195- unama
Arap u Tyrpu uusug cudaruga Oz

—

HH KaGyJ xujcak (195- umama) Ba o8 = (O, i, 7, _I;) penepun Oz atpo-

“puza a Gypuakka Gypeak, B8’ = (0, i’, ', k) penep xocun 636, yaap
‘opacujary GOFJaHMIUHM KyAHZArHYa €3ull MyMKHH:
' x' = xcosa—ysina,
Yy = xsina + ycosa, (56)
, 2 =z _
"OnMMHrH MKKH GOFJIaHMW GH3ra MabjyM. ‘
- (56) dopmysanap épaamuna TYFpH uMsHK atpodHia GypHUIHHHT Xa-
/paKaTr SKaHJHTMHH Kypcaraimk. Arap M(x,, Yy, 2y), N(xy y,, 2,)
yKTadap Gepuirad G6yiub, 6y HYKTanapHH u TYFDH UM3HK atpoduia
. Oypuakka OypuiaH XOCkJl KHIHHraH Hykrtasap (56) ra acocaH

M’/(x1 cosa —y, sina, x;sina +y, cosa, z,),
N’ (xycos o — y,sina, x,sina 4+ y,cosa, 2z,)

Jajd, y xoJaja:

p(M, N) = V(xz —x1)* + (Y2 —y1)* + (2, —2z) .

M, N') = {(x,cosa — y,sina —x, cosa + y, sina)? + (v, sina +
Yacosa —x; sina —y, cos ) + (2, — 2))%}'2 = {[(x, — x;) cos @ —
— (Y —yy)sinal® + (6, — xy) sina + (4, — y,) cosa)? + (z, —

— 2,2 = {(x, — x,)> cos’ @ — 2 (x, — x;) (4, — y,) Sin e cos o +
~AYs — y1)*sin® o + (x, — x,)2sin®a 4 2 (%, — x,) (4, — ;) Sin & cos o+
. + (4 —y1)?cos® @ -+ (2, — 2,)%} /2 =

B = _V(xz — X))+ Uy —y1)? + (2, — 2,)2.

» P(M, N)y=p(M’, N’). IOxopunaru B, B’ penepaap 6up xur
TAUWMATH GyJranu yuyH TYFDH UH3uK artpodupa Gypum - Typ xa-
AeraH XyJoca yMKapaMu3.

ATTa TYFPH uu3kK atpodmupard Gapuia Gypawiap TYMJaMu rpynna
Kuaaju (6yHu MycTakui1 HcGo(JIaHr).

-Hygrara nuc6aren cummerpusa. E; ga tafun S HYK-
PRATaH GVacuH,

bpud. E; jaru M, M’ uyxktanap yuyn S Hykta MM’

WHMSHKKA termun  6Yam6, p(S, M) = o(S, M’) Gynca,
HyKTanap S uyxkmaea Hucbaman cumMempux neiuragy, By
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z M Tabpu(pal KypHHAAUKH, HKKH HyK-
! trammHr S ra HucGaraH CUMMeT-
- / pHK Gy M yuyH S HyKTa yuja-
ro DH Iy HYKTAJard KeCMaHWHr Vp-
/ % f* Tacu Gy.iMmM Kepak, OYHIAH HYK-
ol < ta Gepparad Gyica, yHra CHMMeT-
i q DHK HyKTaHH sicalll yCyJH KeJuo
-~ % // , YUKAH:

S HyKTa ¥3- y3ura CUMMETPHK
ne6 xucoGaanub, YyHH cummen-
M pus Mapkasy  KWHMO OMHANM

(196- unama).
196- ynama By akciautupum xam Ej HYK-

TaJlapHHA ¥3- y3ura OMp KUAMATIH
aKC/IAHTHPTaHH yuYyH HyKrara HucGataH CHMMETPHA —aJIMAlITHPHIIAH
—

uGoparmrk Kesuo uukagM. o8 = (0, i, j ,k) pernephy IyHall TaH1a6
onaiMKky, S = 0 6yaca, M (x, y, 2) Hykra yuyn O ra HucOaTan Cum-
Metpuk Hykta M’ (—Xx, —y, —2) Gynamy, uyHKH MM’ kecma ypra
HYKTaCHHHHT KOOD/JMHATAJIapH:
2HE=0 g yt=9 o, z+(=2 _ g
2 2 2

Jlemak, oKopuaard penepia O - Hykrara HMCOataH —CHMMETPHAHHHE
aHa/MTHK Mojack Kyimparnya OyJanu:

K =—x Y =y == (57)
Jlekun M dykragan M' HyKrara YTHWHE Ky#ujardua Xam GaxapHiu
mymkus: M- M’/ — M’, 6yuga M’ nykra M’ muHr x0y TEKUC/MKKA
HucGatan cummerpusicn 6ysm6, M’ mu Oz arpopuna o = GypyaKka
Gypuui Omsian M’ XoCH/T KHTHHAZM. :

JleMaK, MApKasHil CHMMETPHS TEKHC/HMKKA HHCOATaH CHMMETPHA 6H-
JaH TYEPH uM3uK atpodupa o = 5 Oypuakka OypHIIHHHT KOMIOSHLHFCH-
nau uGopar 3xaH, OyHAAH 3Ca HyKrara HucOaTaH CUMMeTpUst HKKMHYH
TP Xapakar SKaHJMIH KeJHO YHKa[d. :

E, naru xapakamiapjiaH OupH napajjies Kyuvpuia nbopar - X0Jra
TyXTaJAMalMH3, UyHKM TEKHCIMKAA Kypuarad mnapajjel KYYHPULIIHHHT
Tabpudu Ba xoccanapu E; Ja xam Tysa cak/aHaju.

_[Napansen xjuupHil, TEKHCIHKKE pUCOaTaH CUMMETpHs, TYFPU UH3HK
atpodmia GypHULIAPHM acocHii xapakarnap el arai/nK. Bynapuusr xap
XHJI KOMIOSHIHsIapnaH F; HHAT TP/ XapakaTJapuHi XOCHI KM
MYMKHH. : :

Macanan,

1. Tyepu uusuk artpodupa Gypuul OusiaH UIy TYFpPH UM3MKKA napaji-
JieJl BEKTOp Kajap Napa/ijiel KYYHPHLIHMHIT KOMIOSHLMSCH XaM  Xapakar
6ym6, y eunm Oyduda xapaxam jed arajajy; paBLIAHKH, Yy GUpHAYH
Typ xapakar 6yJaau.

2. Tl TeKMC/MKKa HUCOaTaH cUMMeETpHsi GuJiaH 11 ra nepnenpuKyJsp
TyFpH uM3uK aTpodiia o = n GypuaKKka GypHIUHHHT Komrnosuuusicn  6y-
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puw cummempuscy 1e6 arajraH xapakariad ubopar OyJaiy, paBlUaH-
Kr, Oy VIKKMHUM Typ XapakaTaup.

v 3. II Tekucnnkka HucGataH cummerpust Gunan @ Bexktop (2 | )
Kajap napajuleJl KYYHDHIIHHHT  KOMINOSHUMACH — CUDNAHYSUU  CuM-
mempus neG aranajuran xapakaraup, Oy Xam MKKHHYH Typ Xapakar Gy-

R Jianu.

P

40- §. YXWawaHMx aIMawTHPHIL. YXWAWAHKAAD FPYNnacH

f anmawrdput £, HUHT aAMalUTHPHIIIapHAAH GUpH GYJICHH.
Taspud. Arap ¢ A, BEE, yuyn xamaa £>0 con yuyn p (f (A),
f(B) = k-p(A, B) wapr 6axapuica, [ aimawrupum E, HuHT fX
U wguauk gamaumupuiiy jeG atanaig. .
T k> 1 pa MKKH HyKTa opacupard Macoda yxXiiaul ajMmauITHpuimiia op-
-7 Tapu, k<1 pna Kamaspu, k=1 pa f xapakarnas uGopar. F, F’ ¢ury-
¢ o7 papaH OMDM MKKMHYHCHIAH VXILIAIIMK aTMAMTHDHIIH HATHXAacHAAa XOCH
o KHJIHHCA, yJap gxuwiawl ueyparap Aehunain.
VXwamiuk atMalmTHpUIIMHERT SHA GUP XYCYCHil XOJIH FOMOTETHSHP

ey

*,
e

MR Tomoretsapa GHp- GMpHra TroMOTETMK HyKTajap OWJ/iaH TOMOTETHS!
" ™ mapkasu S Oup TYFPH uM3NKHa €Taju. k Ko3bpuuMeHTIH S Maprasiu
. ToMoTeTHsiHH H% Gunan Gesirunacak, Gup- Gupira romoretnk A, A’ HyK-

ranapun  f1% (A) = A’ xypunmua €M MyMKHH:
’ M, NEE, xawga H:(M)=M’, HX(N) = N’ necax, =

= SM’ = kSM, SN’ = kSN, Gynappan:
- M'N’ = M’'S + SN’ = SN’ — SM’ = k(SN — SM) = £-MN. (58).
MN tyrpu uusugnard Gupop P mykramu oncak, H%(P) = P’ nykra-—
yuyn (58) ra acocan

—_— —

M'P’ = EMP, (59)

dexun MP | MN= MP=AMN &u A= (MN; P),  nemax,

MP"=AM'N’ &u A= (M N’, P'). By myJoxasanap yu HyKra of-
AUl HACGATHHHHT IOMOTETHSJA CaKJaHMWMHM Kypcatagn. (MN, P) =
: ﬁ/’!’N’, P’) nan aca romoretsiia KecMa o0pas¥ Kecma, Hyp oOpasu
, TYFDH uM3HK OOpasu TYFPH UM3HK, APHM TEKHCJMK OGpasH SpHM
CIHK JleraH XyJoca KeJu6 YHKaiu.

—_—

ya?ﬂam‘ﬂpymn Bektopy MN pan uéopaT 1 TYFpU YM3UKHHHT oOpa-
wyH H%(u) = u’; (58) ra acocan M’N’ || MN=  romoremusia
UH3HKHHHT Oo0pasH y3ura napasien TYFPH UH3UKIHD.
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ByHpaH TalkapH, romorersua m V/IMOB/IH  TEKHCIMKHHHT  06pasH
sHa m YJIUOBJM TEKHCIMK, Gypuak oOpasi my Oypuakka KOHTPYsHT 6yp-
yaK SKaHuHH McOoTsiaml MyMKuH (6YHH MyCTaku/a Malk cuparyga uc-
60T/1aHT). '

Jlekapr periepy ydqyH FOMOTETHS MapKasu KoopAWHATanap OouinjaH
uopar 6yaca (S=0), moc A(x, X ..., x), A, x .. .
X ;) HyKTazap KOOpAMHATa/IapHHH GorJioByM MyHocabar Ky#uparuua G-
nagu:

X =kxy; Xy = kg ..., X, = kx,.

1-Teopema. k kosppuyuenmau 2omomemus k| Kosppuyuernmau
JXUAUIALK  GAMOUMUPUIIOUp.

Uc6or. Jexapr penepupa omurran A (xy, X, ..., X,), By,
Ys» - -+ » Y,) HYKTQnapra romoTeTHsjia MOC Ke/lraH HyKTanap A’ (kx,,
kxg, .. ., kx)), B (kYy, kYs, ..., ky,) nan uBopar. Y xoija

'p (A’ B) = .l/(yl_'xl)2 + (yZ—x2)2 + oo+ (yn_-xn)2 ’

p(4’, B')= l/(k.’/l— kiy)? + (Ry, — kX)) - ... +(ky,— kx,)? =

gemak, p(A’,B’) = |klp(4, B).

2-TeopeMa. Xap KanOad YXulQuiauk QAMOUIMUPUUL  20MOMmE-
musa 6usaH XapaKamuunz Komnoguyuscudan ubopamoup.

Hcb6ort. Afiraiimuk, f anmamrupuwt E, Huwr k Ko(pdHUMEHTIH YX-
ANIMK aJMALITHPHIIE 6YJcun (k>0). E, na uxtuépuit S Mapkasm Ba
k koaduiyentm HE romoretusny Kapaiuk. A, B, € E, yuyn p(f (A),
f(B)) =p (A, B') = kp(A, B). H? romorerusna HE(A) = A", H:(B)=

— B// :‘_A//B// — kAB, 6yJIap}1aH ‘A//BNI — kl‘igl# p(A”, B,,) =\

— kp(A, By=p (A", B)=p (4, B, nevax, A"B"=A'B',y xon-

ja mynmaé d xapakar maexyakd, y A”B’” wmu A’B’ ra yrtkasam;
f=dHE: A

By Teopemalan MyXHM HaTiKaJapHH YHKADUII MyMKHH.

1-matuka. Koapdumpentn HoJjaH apkaH romorerdss GH/aH
Xapakar KOMIIOSHUHSCH YXINALHMK a/IMAIITHPHILAKD.

2- gaTHKa. YXwam MKKH QUrypa yuyH wyHAal yduHuH ¢urypa
MaBXKYJKH, y OupHHUM (urypara romMoTeTHK GYJM0, HKKUHYHCHra KOH-
TPYIHTIMD.

3- HaTHXKa. YXWam aIMALTAPHILAA Y4 HYKTAHHHT OJIMA HHC-
GaTu cakJaHajd, AEeMaK, YXiaml anmMamTHpuil abduH aJIMalITHPHLIHHHT
XyCyCHH XOJHIHP.

4- HaTU KA. YXIWAIVIHK aIMaWTHpHinja Oypuak Karrajurd Cax-
nanagd (4yHKM TOMOTeTHs GW/iaH Xapakatja Oypuyak KaTTaiurd —cagja-

" HajH).
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5- HaTHKAa. VYXUAIVMK aJMAITHPHIAA TEKHCAHMKHHHT  {JI40BH
KJIaHAV. -
-\ 3HmM VXwauuMK aJMAITHPUIIHHHT KOOPJHHATalapiard  H(oJaCHHH
- Kypaiymk. E, Barn JeKapr penepHia [ yXmwanuvmk aJMmadTHPUIIHM TeK-
'mHpaiiuk, y XoJia IOKOpHAarn Mysioxasanapra acoca f=d-H%t By
nepra mucGaran A(xy, Xy, ..., X)), [(A)=A"(x}, x;,...,x)) 6ya-
'yu. [omoreTsi Mapkasu KoopaMharanap Ooin ae6 KabyJ KH/IMHCA,
HEQA) = A" (&, %5, -0, X)),
6L'HA8H K = kxy, Xy = kxy, ..., X = kX,
.- d xapakar A" nu A’ ra ytkasranu yuyH Oy HyKrajap KoOpjuHa-
ranapuHd GOFJIOBYH MyHOcabarsiap:
X=X Xy + o A Cx )+ Cg
Xy = CorX] - CoaXy + oo FCoX [+ Coq
(60)
X = Oy %) Gy oo T X ey
6ym6, ¢, Jap (47) Ba (48) wapriiapHd KAHOATJAHTHDHMILK Kepak. Ha-
-TYDKAJA; -
x=kent + X+ ... 4¢,%,)+ Co
Xy == k(Coy Xy CopXa + - oo +Cpu %) +Copy
. X, =k, %1+ CpXa+ ..o €, X)) Cpp D
Bynap usnanran dopmynanapaup.
3 rteopema. E, nune Oapua gxwaw armawmupuwrapuriute @
minaamu epynnanu 50CUL KUAQOU.
~ Hcbor. N f,, [€D neb oncak, yaap Moc pasumza kq, k, Ko-
sduuEeHTIH YXIIALMK AJIMAIUTHPUIWAD GYicun, A+ A, BCE, yuyn -
fhomap(A, BY=Fkp(A B) f, na p(A”, B')=kyp(4', B'), ffy
za sca p(A”, B"y= k0 (A", B')= kylkyp(A, B)]= kyk,p(A, B),
_OyHpax f, f, anMawtHpHin kik, KODGDHMUMEHTIH VXLIALUVIMK —ajMauiTH-

JPHILAND; f, VXWALWIMK aJMamITHPHIL k2, KosdduiMeHTIH GYJca, —kl— Ko-

sbduipientin YXwauk anvawmrdpuw f! 6ynay, uyske f, na 1p (A4’,
B ' o 1
B') =k, p(A, B) 6y1m6, fy-f7' aa p(A, B)=k,. ™ p(4, B) =

=p(A,B), 6y 5ca f,-f7 ! aIMawTHpHUIHHHT aiHaH a.nmaullmpnm 3KaHJIH-
# Gunpupagu. @ Tynaam E, uuHr gxwoawauk epynnacu pe6 ara-
“Aap GMp YXWAIIMK aiMaliTHPHID OHpop aduH  aJIMALITHPHIIEMHT
XYCYCH XoNH GYy/iraHu yuyH KyHMAard HaTiXara KeJlamus.

-YXWlamwmK rpynnacy adguH IpynnaHMHT KMcM rpynnacamup.  [le-
- @ppun rpynnamunr Gapua HHBapHaHTiapH @  yuyH xaMm uH-
T Po/uHH Oakapajd, JieKMH OyHra Kyummuya paBuma @ HuHr
XOC HHBapHAHT/IaDH XaM MABKyAIMp, macanad, @ paru xap 6up
puliia Gypuak ysura KOHTPYSHT Oypuakka yraju.
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!

/

/

V BOB. KBAAPATHK ®OPMAJIAP BA KBAJIPUKAJIAP /
41-§. Ynsukau popmanap

V Bektop ¢aso, R Xakukuii cOHMap Tynaamu GepHarau 6}“/J1fn6,

@:V— R aKkCcJaHTupHul aHHKJAHTaH, SBHA V HMHT Xap OMp X BeKT pU

yuyH R pau Taiiun GMTTa COH MOC KeJTHpH/raH GyscuH. Y xoJia Vina

6EKMOP apeyMeHMAU CKAAAp pynKkyus Oepurzan fedunagd. YHH ¢ \=
—

e
= @ (x) ne6 Gearunaiimus. Mzcanan, @ (x) = |x|, Oy epaa V HuHr Xap
Ovp BEKTOpHTra YHHHT MOAY/IHHH MOC KEJTHPHJIHG, BEKTOp dpryMeHTJIH
CKaNAp (yHKUHST XOCHT KHJIMHTaH, 6y GDYHKIMAHHHT aHHKJAHMII COXACH
BEKTOP/IH €BK/MA (pasocu Gy/mO, Kuiimariap coXacH HOMaHQHH XaKHKHE
COHJIap TYmaMujiad ubopar.

Tabpud. Arap Bektop aprymeHIIH @ (x) cxansp QyHKIMA KyiH-
A3rH UKKH WIAPTHA KaHOATJAHTHDCA, Y YUBUKAU (DYHKLUA [efinnany.

—

1. VJ_C: ZEV yuyH cp(;c)-}—ﬁ:ﬂ;;-i—fp(yl;

2. Vx€V Ba A AER yuyr @) = Ao (3.
l- Mucos. BeKTopHUHT YKJAard MPOEKUMACHHH OJICAK,
np,(x+y) = npx+mp,y,

nmp , (Ax) =[A np ,x.

BekTopHHHT ynJarH NpOEKUUSICH YH3HKAH DYHKUHSAIHP.
— - —
2-mucoan. V ga o spkuH BekTOp, X, Y 3ca Y3rapyBu4M BeKTOp-
W —> > > . . . .
Jap 6yica, ax, ay ckansp Kynaitvalap 4yHsHKM (yHKUHs Gyaan,
YYHKH CKaJIp KyMaWTMaHHHT XOCCACHTa acocaH:
’ —_- - e ——
a-x + yy=ax + ay,

a (A %) = A(ax).

—_
V, na ¢ (%) uusukau dyHkuus GepuiraH ae6 ¢apas kunaimk. Iy
— —>
¢asonary Taiiud b= (¢;, €, ..., e,) Gasucia xap GUpP BeKTop aHMK
KOOpJIMHATasapra 3ra, SbHH
- — F—» —
X(Xp Xg ooy X)=x8, + X8 + ... X €,

Y xonna @ (x) uusukau Gy/raHd yuyH
Q=@ (xe; + x50, + ... +x, €)= (x6,) + ¢ (x,8,) +

Fot o) =5 0@) Fne@ + .. +x0l) (1)

- —_
€y, €, ..., €, 1ap V HHHr BeKrop/iapu OyJaraHu yuyH ¢ le;), ¢(e,),
' —
-» ¢(e,) Xakukuif CcoHJapAaH MGOpAT, yJapHM MOC paBMIA a,,
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@y, - .., 4, 10 Geqrwaaitmug. Y xouma (1) remrymk KyAuJars Kypu-
HUUIA €3HaH;

@ (x) = a,x, + ks + ... +a, Xy 2

— -
JeMak, @ (x) GyHKUHA X HuHT Gupop Gasmcra HHCOaTaH KOOpAHHATaa-
pu opkamu (2) kypusnina GupHruM Aapaxan GUp MHHCIM KYNXaJl aK-
Juaa udonananany.

- Tabpud. Bupunun Adpaxalii GHD KHMHCIH KYNXaj 4ususau gop-
Ma 1e6 aranapu (Gabsan Gupunyy dapadicaru opma  neb xam  1opuTH-
. Jamu).

(2) ndona umsmkau dopmazup.
Husukm dopmatisr myxum TEOMeTPUK xoccasiapu Gop.

I°. @ (x) = const=a,x, + a,x, + ... +a,x, =c (3)

.-OYJICHH. N HOMAbJYMIH YHSHK/IH TEHIVIama n yuuosmu Eskiin  dasocu-
A3 THNEPTEKUC/MKHH Hhoganafimy.
—

, 2°. @(x) =c maru c ra Typu xuiimatiap Gepa Gopu6, napasien
THEPTEKHCIUKIAD XOCHA KHJIAMMUS.

buuusugan dpopma. ¢: VXV—>R aKCJIAHTHPHI GepHiran Gy

cut (6yHpa V XV udoga V dasonnunur y3-yaura pmexapr Kynajitmach),

ABHA V' HUHT uXTHEDHE HKKH X, Y BeKTOpHra Tabuui GHTTAa XaKHKHit
COH MOC KeJtupuiaraH Gyacus, Gy Baktaa V ga HKkH BEKTOD apryMeHT-
. -_—

>

JH CKanAp QyHKUUS aHHKJaHA®M. YHH @ = ¢ (x, y) ne6 Geirunaimus.
: e -

I-mucon. @, y)=x- y; V, mard uxtuépuit MKKH BekTopra
YJIapHUHT CKANAp KYNAaHTMACHA2H XOCH/ KHJIMHTAH COHHM MOC KeJITHp-
€@K, MKKH BEKTOp apryMeHT/IH CKalAp (yHKIMA XOCHN KHUJIMHALH.

_ o
2-mucoan. V,nma a SPKHH BeKTop Gepuyiran 6)“rix>cmi Vs nunr
-— . .
MXTHEPHI X, y BeKTOp/Iapu OpKa/u aHuKJaHapurad [x, y| BekToOp
- . i (1] o (1]
Gunan a HuHr cxansp kynafitvack (apanamr xymaiitma) HKKH BexTOp ap-
— -

TYMERTIIM CKansp GyHKuMA @(x, - y) = (a, xy) Gjaann.

Tabpud. Ukku BEKTOP apryMeHTIH (p(z Y) ckansp QyHKUMA Xap
6up aprymeHTHra HucGaraH 4yH3uk/M GyJca, y Oudusuxau pynkyus ne6

aranajgM, sibHy v_;;, z€V, Ba ¥ AER yuyn kyimaard 1mapriap Ga-
KapHIAH:

LG+ 4 F=0(® D +o@a)

2. 90x 5 = 4o 4,

300 ¥ + = o(eg) +o(a), (4)

Aol hy) =g (xy). o
I-mucon.” V, 1arn UKKH BEKTOPHHHT CKansip KynaiTvacH GuuH-
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3URJIM (yHKIMATA MHCoJ 6Y/1a onajyl, YYHKH HKKH BEKTODHWHT CKalap
KynafiTMacH OKOpHArH wapr/iapra GyicyRay.
i —

2- Mucour. cp(;), \p(;) unsnka opmanap 6yJaca, cp(;; Piy)=
=f (xy) wudona GuumsHKIH GYHKIMA GYJaju, XaKHKataH Xaum,

Lfx+zp)=0 0+ 2 vH=00% W +e@y ¢=
= [ (xy) + [2Y9).

2. f(hr, Y) =0 A 0)Vy) =2re ) by =2rflx v,
6y epna (4) marm 3- Ba 4- wapTapEuHr OaXKAapUIMIIMHH XaM  Kypca-

THUI MyMKHH. _
DHIM HKKH BEKTOD apryMeHTIH CKaglap (yHKUMAHMHT KOOpAWHaTa-

—_ > —
Japary udonacHHu tonaiuk. V, narn b= ey, €, ..., e,) Oasuc-
-— —
ga x€V,, y€V, pekropiep MOC paBHILlA X;, beo, ooy X Y1 Ya
., Y, KOOpAMHATanapra sra JeilMK Xamia (4) wapriapsn 3BTHOOD-
ra oJcak:
=

bx,y) =@(xfe; +x28+ .ot X6, Yoyt ..+ y,e) =
= X141 9 (e, &) + x:14:9(6r, &)+ .. + X4, (e, e,) +

+ X1 Pleg,y) + XoYa €8 + o . + X, ¥ Pl e.);

—_ — . —_ -
e, €, ..., € Jap V, HUHT Bektopiapu Gyiraud yuyH @ (e, &),
e - - .
¢y, e), .. - » (e, €,) — TaluH CcoHNapiaH wnOopar, yJlapHH @ =
- -
= (e, e, (¢, j=1,2, ..., n) ne6 OGeJirunailyivk, HatHKaja

@ (x, y) = a; 5.0y + GeXYa + o .o +a,, X, Y, €KH KHCKAuapok

n
— > N
o= X % ®
hj=1
() HMHT YHI TOMOHHJArH MKKHHUM japaxamd (x,, y, — y3rapyBuH-

nap) Kynxaj Guuusuk/n dopmamup, a, sca Ly (opMaHWHr Oepuarad

Gasucparn KO(pOUUMEHTIADHIMD;, Wy KosbdHuMeHTIapAaH Ky#iuaard
KBajpaT MATPHLAHH TY3aMH3:

aay, - - . 4,
M| %%z - %on (6)
Qo Gy - Gy
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By marpuua Guumsuk/m QopmaHHHr mampuyacu fe6 atanagn. e
mak, V, na xap 6up Ouwunsukim copmara TafiuH Gasucaa n- TapTHGJM

‘anvK KBajpat mMatpuua TYepu Kenaad. Xycycuir xonma V, pard opro-
B -

HopmasiaHrad Gasucaa @ (X, y) = x4y + X4s -+ ... + X, Y, 6yau6,
- YHMHI MaTpHUACH:

1 0 ... 0
M=10 1 ..
0 0 ... 1

Tavpud. Arap ’v‘z —_z;E.Vn BEKTOpJIap yqyﬂcp(_;c:-_y>) = cp(_y»,‘jv)
wapT ypunau Gynica, @ HH cummempurx Oususukau gopma Je6 arana.
—_—— — =

M, @ (X, y)=—0lyx) Xcnma 3ca aHMUCUMMEMPUK Ou{U3UKAL
¢opma  peinnapu. Cummerprk  GuuusukiM  dopMa  yuyH a; =a,

—_ - S

_ (e, €e)=qle ;€), AHTHCHMMETPHK OHUH3NKJH (opMa yuyH
Aa_ii =—a;; [ =] xona1a a;, =—a,; €ku a,;'=0). J[emak, cHmMer-
PUK GHYHM3HKJH (DOPMAHHHT MATpHLIACH XaM CHMMETPHKJIHD, aHTHC HMMETPHK
GUUHAMK/M (hopMa MATPHIIACHHHHT GOLI IMATOHAIMJATH 3/EMEHT/IapH HOJI-
ra TeHr; (6) matpuuaHMBr paHru (5) GMUMSHKJM QOPMAHHHT paHeu pe6
TOpHTUIANH.

N

L 42- §. Ksagpatuk dopmanap

- CuMMeTpHK GHUH3HKIH cp(;,—g) (opma GepuiraH GyJCHH.

~Tabpud. Cuvmerpux GUUHIHKIH cp(;,_g;) dopmanan X = ?[xon-
;;é XOCHJ1 KHJIMHTaH cp(?,_;) dopma keadpamukx opma 1e6 aranagu.
Q(z,;cl HU OMYM3HK/IM (OPMAHHHT Keadpamuk gopmacu Bed HOPHTHIANM;

, ¥) Oy xon1a cp(—xjc)) yuyH Kymoull popma IehusapH.
Mucon. Vkkura x;, x, §3rapyBudIi KBajpaTHK ¢dopMaHHHr  ymy-
YU K PHHMILK

——
@ (%,%) = ayyxy %y + 20555, %5 + Gao5 Xy,
978 Xy, Xy, X3 Y3TapyBUMIM KBafpaTHK (GOPMaHHHI YMyMHH KYDHHHIUHA
- —
O x) = ayx,0, + 20,5005 + 2015%,55 + 2pgxpxy + AyaXa¥y

gt Xy,
,aieopema. Bususukau xymbuii opma yayrune keadpamux op-
U Guran myaux anukranady.

— —

Hc6or. (p(;ct ;) = F(x) ne6 Gemrunab, F(x -- 1—/3 HhOAHH  TeK-
WK, Gynna xam y € V, Gearwnawumusra acocad, F(x+ y) =

—-— e T ——
{x+y, x+y), OHuM3HK/IH (DOPMAHHHT XOCCANADH BAa CHMMETPHK-

_XHucobra ouicak,
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oG+ G x5 =0E D+ 00 +oL9 +oF ) = FR) +
+20(x, ) + F (),
[F (x4 y)— F(x) — F(y)l; 6y wusnanran ndona-

—

6yHzaH @ (x,y) =

Iup. A
SHAM KBaIPaTHK (OPMAHMHI KOOPAMHATANApAArd HQOJACHHH KYypaii-
JHIK.

L
2

(5) BM cHMMeTpHK OMuM3MKJHM (opMa 1e6 oJicak XaMmja ;— ;mapr-
HU 3BTHOOpPra OJCaK,
—_—
QX x) = ayx® + 25000, + ... 20, X, X, + Gy X3 + 2ap3x5%5 +
+ ..o +2a, 55, + ... Fa, X2 (7)

(7) xBampaTHk copMaHHHT Mampuyact 1eG, YHUHT KyTOui GOpMacHHUHT
(6) marpuuacura afirunagd, (6) marpuuanuHr panru (7) Ksaapatuk dgop-
MaHHHT paHeu Je6 aramagu. Arap Gupop OGasucpa (6ymaai GasucHUHT
MaBKYJUIMTHHH KefMHPOK Kypcaramus) Gapua a, =0 (i #j) Oyca,

(7) KBallpaTPlK dopma Kyiuaard KypHHHIIHE OJIajIH:

(x’ X) = a5, X] +La22f52 + ... ta, x5 &)

(8) Kanomux Kifpunuwdacu xeadpamux opma neb aranapd. Y xonia
KaHOHHK KYDHMHHILJIATM KBajgpaTuk (hOPMaHMHT MarpuilacH ywly

a, 0 ...0
0 a,, ...0
0 0 ...a

nn

KYpMHHIUHH OJIafH.
bu3 GupHHUM Gy/MMJAa UKKUHUM TApTHOIM UHMSHKHHHT YMYMHH TeRr-
JlaMacHHH COZJAJIatITHPHILILA '

Ax? + 2Bxy+-Cy? ' *)

YUXaJHH KOOpAHHATa/nap cucTemacHHu Oypum Omian A'x'? + By’ ky-
PHHHUITA KEJTHPraH 31uK, WYHWHr OuiaaH (*) KYPHMHMUIATH KBafpaTHX
(opMaHN KAHOHMK KYpHHHINra KeJTHprad skanMu3. Ksampatnk Qopmanu
KaHOHHK KYPUHMILra KeJTHPHLI MYXHM Hasapuii Ba aMaJuil axaMusaTra
MOJIMK MacasajgapiaH OGupujup.

by macanann xan guiuumga 614p Heua ycyJuiap MaBxya 6yaub, Ous
yJapaaH CHpUHH Kyiinna xKypub yramus.

1- Teopema. Aeap (7) xeéadpamux ¢gopmada Gupopma xam ys-
2apyeUUHUHE KBAOPpAMU KAMHAUIMACA, YHU 4USUKAL QAMQUIMUPULLALD
éplamuda xamuda Gumma fzeapysiunune Keadpamu KAMHAUW2AH K6ad-
pamuK hopmaza Keamupuul mymxus.

Hc6o1. Teopema waprura acocad (7) ga @y = Qg9 = . .. = q,, =

=0, y xonza (7) keagpatuk ¢opMa KYHHIATH KYPHUHUIHH OJIafH:
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cp(;c:;; = 201, %, + 20,30,%, + ... + 20, | X, X, 9

6y epné a; (i #j) napgan Kamuza GurTacH HoMAAH bapka, yMymusr-

JHKHH Oy3Mac/MK YuyH a,, 50 6yacuH gefmk. Y XoJiIa KyHugaru
UHSHK/IM JIMALLITHDHILEK GaXkapamus: -

Xy =Yyt ¥,,
Xo =Y — Yo (10)
X3 = Yz, ’
xn = yn'
By uMsuiu aiMaiuTHpUUI afiHKMAraHmp, YYHKH YHUHT AeTEPMHHAHTH
il 1 0 ... 0
I —1 0 ... 0
io 0 1 ... o0%0
b o 0

(10), (9) nan

@ (x.x) = 2a,, y7 — 201545 + 2a15Y1Ys + 2059505 + . .. -

+2an—l,n’ Yn1 Y

By kBajpatik (OpMAHMHT GHPHHUH HKKU XaJin M3JIaHTaH KYDPHHUIIIAMHP.
By xamnap Hykonn6 kermagim, YYHKH KOJITaH xamjapia OyHra yxumaum
Xannap AyK (KoaraH xajjap 6up- GMpMAaH Kamuna GUTTa Y, 6uan dapg
CKMNagH). A

< Mucon. ¢ = 2xx,—x,%; HE y3rapyBUM/IapHHHT KBaJpatJapH Kar-

Hallrag XoJira KeATUPUHT.
- Euwnw. Ky#ngaru aavanrmapumsu Baxxapamu3:

X1=Y; + Yo
X2 = Yo
) X3 = Y1 — Y3
Oy uH3HKAH aJMAlUTHPUIIHKHT JEeTePMHHAHTH afiHHMAraH, YYHKH
’ 1 0 1
0 1 O |=—1—1=—2=0.
1 0 —1

= 2(y, + Ys) Y1 —Y3) — Yo (y; — y3) = 2y — 2!/?,*!/2% -+ Yols.

- 2-TeopewMa. Aeap (7) xeadpatux ¢opmada Gupop jseapys-
Unune geadparu sa yHOan 6owka wy gseapysuu_ LUITUPOK 5T2aH
Oaap Mmaemyd Ggaca, uusukau aimawrupuw Erdavuca  yrap-

[V~
[k}
w
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Hune Gapuacunu 6uUTTad jaeapysuunune xk8adpaTu KATHAWZAH KBaO-
patuk opmaza KeATUpuul MYMKUH.

Ucbor. (7) ma an0 6yacHH xaMja KOJraH Xajjiapia X
HIITHPOK 3TCHH -(arap Gomlka XaiJapia ¥, HIITHPOK 9STMAcCd, Yy
_xonpa (7) wmy yarapyBuHra gucbaTaH KaHOHHK KYpUHHILIHATra KeJTH-
prarai Gyjiany, 6y X0Jia TeOPEeMaHHHT uc6orn pasman GYaub,
GowKa y3rapyBuHJap yuyH ucboTam Kepak). JHAH (7)Hu Ky#H-
Jard KypHHHIIAS é3u6 ON1aMH3!

(2, 9) = 2+ apxXa - 4 2a,, x5, b (s X+ -+ o K (1)

Gynna P (xg Xar - - - s x,) ndona X, KATHAIIMAraH KBajpaTHK dbopma-
aup. Kyiinpars unsiygIM aJMALLITHPUILHA GaKapamu3:

y1=a11x1+a12x2+ coeFa %,
Yo = Xo ~ (12)
y n=xn7

6y 4MBUKJIH AMAULITHPHILHHAT JCTePMUHAHTH dyy ra Teur 6ysm0, mwapT-
ra acoca y HOJA3H hapKAMAHD.

1, 1 '
Y xonpa (12)= - T (@yyy + QuaXe - +ay, %)=
11

a1
= a4+ XXy + oo T 2a,, X%, + fxz Xgo o v e s x). (13)
Bynna f(xs X3 - - > x,) udoja x; HH {3 Huura o/Maras KBajipa-

TRK (GHOpPMaUP. (11) pau (13) ud xaanab ainupeax, @ (x,x) — — 2=

11

=P (Xg X3» - o > x)—f (o X3 o s x,); Oy TEHTIMKHHHE YHT

- roMOHMAArH MGoja XaM KBajpaTdKk dopmajup, yHH oYy Ygr o o Y,
1e6 Genruiaamus:

> 1
o, 0= — Yol Yp oo y) A (14)
11 .

Mucon. @ =x -+ 3x;—4x%— Ax,x, KBAApaTAK (opmara HKKUH-

qM TeopeMaHH TaTGHK KuaimHK (@ = 1 =0, 6y epna x, y3rapysid
yupHuH. B TYPTHHUH Xaja MTHPOK 3TMOK4).

X, KaTHAIIas XajJapi TypyXJIaiMu3:

@ = 22— dxyxp — dHake ~+ 3x5.
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Kyfinpars aaMaiuTHPHIIHK 6axXapaMHu3: 3

Ys = X3
Yy = Xay
yl = Xl — sz —-2)63,

Teruuuid J1eTCPMHHAHT! :

1 —2 —=2 '
0 1 0l=1%0,
0 0 1

Y2 = x3 + 4x] + 46§ — dxaxe — 4x, x5 + 8xyX3,
¢—yi=—x— 4x% — 8Bxyxy = — 42— 445 — 8l
éKu- :
® =y} — 45— 45— 8Y Y5

. 3-teopeMa. Yusugau aimauTupull épdamuda xap xanoail
xsadparTux (QopmaHy KAHOHUK Kijpunuuiea KeATUPUUL MYMKUH.
Uc6or. By reopemanu Hc6OTIAIl YUIYH MAaTEMAaTHK HHAYKIHIA

—_— 1

" metozunan doiinanasamus. n =1 1a (14) ndona @ (x, x) = — Y3 Ky-
11

-punMga 6yumb, 6y OMp y3rapyBuu/d KBaJlpaTHK  (OPMAHMHI KAHOHHK
Ky PHHHIIHAMD. SHIH (n— 1) Ta yarapyBu# Y4YyH KBaJpaTHK dopma Ka-
'HOHMK KYPHMHMILTA KeJTHPHJTaH fe6, YHU n Ta y3rapyBud YyuyH KaHo-
HUK KYPUHHILTA KEJITHDHLI MYMKHHJIHMIHEH ucbornaiimus. (14) parn o

(Yo Ysr - -+ Yy A (n —1) Ta yarapyBu Gysrand yuyH LiyHaaH
~ 2y = byylfy -+ baglfs + - o + by Yo
23 = bgolyy + bsslls + - - - +b34 Ynr (15)

_ 2, =bp YTl Y3t - - + by Yn

HuMaraH YUK/ 2JIMalTHPHIL MaBXKYIKH, Y & (Yz Ysr - - - > y,) Ht
yhugarnua €3l HMKOHUHH Gepanu:

‘ 0 (g Ygo o+ » Yp) = Cose FCap?3 T oo r T Chy 22, (16)

) Hi{ Ky#njariua TyJIupamus:

21 = Yun
2, = baglfy + bl + - - - + by Y (17)
2, =by Yat by Yt - + b, Yy

Xy Xgo ooy Xy y3rapyBuMJIapHH aBBaJl (12) 6yimua yy, Yoo - - - »
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y , ra, OyJapuu sca y3 iyiuua (17) 6yiuua 2y, 2,, ..., z, ra an-
mamiTapcax, (7) KyHMpard KYpHHHILIHK OJIafH:

——

1
—_ 2 2 .
o (x, x) = ” Bt Cpp2d e+ ... oy, 25

6y usJjaHrad cdopmagup. A

KeagpaTuk GopMaHH KaHOHHK KYPHHULITA KEJITHDHII MYMKHH-
JUTHHH IOKODHAA KeJATHpWJIraH 3 Ta TeopeMa Taciukjaaigu. By
TeopeMaHd HcGoTsaw ycyau ¢paHuy3 mateMaTdru Jlarpamk to-
MOHHIAH TakKJH( KHJIMHTAHH YYyH YHH KBaapatuk dopmanu Jlar-
paHXK ycyau GUIaH KaHOHMK KYDUHHIIra KeJTHPHUI JeHHJalH.
Jemak, Jlarpaux YCYJHHMHT MOXHATH KyHuAaruya: arap n Ta
y3rapyBudsId KBaipaTHK (opMmana GupopTa XaM Y3TapyBUHHHHT
KBaJpaTH KaTHamiMaca, OHpHHYM TeopeMara acocaH TaWHMH 4YH-
3HKJIH aJMalITUPHIUHK TaHaab oaub, KaMuia OHTTa Y3rapyBUMHHHT
KBaApaTH KaTHaurag (opMarra KeJITHPUJNAQd, CYHIpAa HKKHHUM
TeopeManu Tat6uk Kuau6, (14) kypuHhLira KeaTHpuiajiH, GyHIa
XOCHJ KHJMHTaH (n— 1) Ta y3rapyBuwid o (Y, Ya, - .. , Y,) KBaxpa-

TMK (popMa yuyH LIy HII fiHA TaKpop/iaHaj# Ba X. K.
Bab3u xoajapaa kKBaapaTHK (OPMAaHH KaHOHHK KVDHHHILITA

_ KeJITHPHUIAA <«TYJIHK KBaApataapra KeJITHPHUI YCyJH» A€raH ycyJ-

.

JaH Xam ¢oinanaHuaanH. ,
Macana, @ = x? + 2x,x, + 242 + 4x,x; + 8x] HH KaHOHMK KYypH-

HHIUTA KeJITHpHUI Tana6 KuiMurad Gysicur, Depuiran ksajpardk dopma-
HY Kyfujgarnua €ub oJaiiuK:

@ = X2+ 20,0 + 1% + 22 4 2250, + (20 + 44] =
\ = (xl + x2)2 -+ (x2 + 2x3)2 + 4x§

Kyﬁpuxarnqa YU3UKJIHN aJAMAIUTHDHLUIHH OJaMH3:

Ys = X3
Yy = Xa + 25,
Yy = Xy F Xo,
GYHHHT AeTepMUHAHTH :
1 1 0
0 1 2[=1s0,
0 0 1

y xomma ¢ = 4} 4y + 4u5.

DcanatTMa. Burra kpagpatHk ¢opMmanu JlarpaHx ycyJad Ba
TYAMK KBajpaTjap ycysH OHIaH KaHOHHK KVPHHHILTA KEJTHpra-
HUMH342 *aBo6sap Xap XHa OYyauily MyMKHH, OyHra Taaxxyb.aa-
HHLI Kepak 3Mac, uyHKH yJap Typau Gasucnapia abofanaHUuIIH
MYMKHH.
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!43- §. Hopman «kypHHHMWard kBajapaTHk topmMa. Hnepums KoHyuu.
Myc6at anuxnanran ksappatuk dopma

- -

~ Dapas gwialmk, ¢ (x, x) KkBagpaTMX (HOPMAa KaHOHHUK KYPHHHMIITA
KeITHPHJIraH GYJICHH, SBHU .

- —

@ (x, x) = X} +aguxl + ... +a x2 (18)

nnn°

Ksaznpatuk (opMaHH KaHOHHK KYpHMHHIUTA Ke/ITHPraHUMH3/la YHMHT Mar-
puuacH xaM ysrapaju, Jiekud GyHiaii ya3rapuuiga «Ausire6pa Ba counap
Ha3apHsCH» KYPCKIAH MAbAYMKH, MATPHUAHHHT PAHTH 3rapMaiid, sSbHH

rang M = rang M,,

6ysna M Gepunram kBajpatHK dopma Matpuuack, M 1 3Ca my Ksajpa-
“THK (OPMAHMHI KAHOHHK XOJITa KeNTHPHJITaHJar Marpuuacu (Gy, as-
:6aTTa JIMaroHa] KypUHHILAArM MaTpHua).

Arap M wuur panru r 6yaca (r < n), M, nuHr Xxam paury r 6y-
unG, M, HHHr JMaroHaquAa HoJJaH dapkJu r Ta 3jement 6ymagu.
¥ srapyBunsIap ¥pHHAAPHHY (arap my Tanab xuiuuca) QIMALITHPHIT GH-
fan M, WM Ky#upard KypHHMIINA €3 MYMKHH!

/ 0 ...0...0\
/guagz...o...O\

. D e ¥

M=\od.ugp.w'

\oo 0 ... o
QHJIH @ (x, x) KylMIaru KaHOHUK KYPHHHUILHK OJajy:

, - -

Plx, ) =a;, %3 +a,x2 + ... + a,, x2. (19)

By kBagparnk dopmanaru a; koapduuuentIap Myc6ar Ba MaHpui
R8KHKUA  COHsIapAaH wuGopat GYJHiIA MyMkuH. Papas xHIaiIMK, my
KoappuirenTiapian & tacH mycoar, KOJTaHaapt MauQui GYJCHH, sbHU

- -
—_ 2 2 2 2
P, X)=byya}+byuxl + ... + fkkxk“bk+1»k+1xk+l'"
‘ _ — ... —b, 1
ga b, >0,i=1,2,...,r.

Ky#nnarn unsug a/IMaLUTHPULIHK  GaxKapamus:

; 1

—_—— v Xo = =y, ... , = —=

Vo Yo X b Yo r

Kaja

=t F B, — =2 (20)

MIPaTHK opmanuHr GyHAail K§pHHMUN YHHHT HOpMAaA K{punuuiu

Uiagy. (20) paru mycGar Xaanap Ba MaH(ui  Xaltap COHH Moc pa-
my dQopmanusr mycbam sa Manpuil undexcaapu peb atanagu:
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|

f
‘
\

Kyfupars teopeMa ypunamaup (6y Teopema XakUKHi KBajpaTHK Qop-
MaJiap YuyH UHepyus KoHyHu 1e6 XaM IODHTWJIajM).

Teopema. Keadpamux ¢opmanu wxaicu ycya Ouran KGHORUK
Kijpunuwea Keamupuidan Kamsu xasap, ynuke mycbam ea Mangpuil
uHOexcaapu j3eapmacoup, aviu 6y undexcrap Keadpamuxk QOPpMARUHZ

Katicu 6asucoa oaurwuuza OOFAUK dMAC.
Uc6ot. Papas kuaaimk, ¢ Gupop Gasucaa (20) xypunuuiza, Goiu-

Ka Gasucia 3ca
p=22+2+ ... +2—22, ,—... — % (21)

6yJcuH. k= m 35KanHHH McOOTJIacaK, Makcajra 3pHilaMus. ®apa3 gu-
JafVIMK, k % m aHHKPOFH k>m GYJCHH. Y3rapyBUHJIapHH aJIMALUTHPHIL

(opMysanapy KyiHaaraya)

2, =Ppuyy Pl + oo T Pl
2y =Pyl FPasYe t oo T Py 22)

2, = Py Y, +pn2y2 + .. + pnnyn
6yu6, Gy aiHUMarad aJMalITHPHILAAH HGOpaT NeH/HK, (22) HuHr KUH-

mar/iapuan (21) ra Kyficak, TtaGuuiikd, (20) HM XOCHI KHJIaMu3, SBHA
2y, 2, ... 2, Jap (22) Gyiuua udojananrania KYHHJArk afHUAT XO-

cu GyJsagu:
2+E+ ..+ -2, —... 8=
:y%—{—-yg + ... +y§——y§+l~—. o=y
Kyhugaru épaamMun Oup XHHCIH TEHIJIaMaJjap CHCTeMacHHH Ty3a-
MH3:

(23)

PirY1+ Praty + - -t PYp =0
Payrt Pazte+ .- + Py, =0, (24)
bm1.y1 .'{' .pmz.yz + .- . + pmkyk =0

k>m Gyaranum yuyH Gy cuCcTeMaja TeH[JIamMajlap COHH HOMABIyM-

Jap COHHZAH KaMAHMp, AEeMaK, 6y CHCTeMa HOJb OyiMaran edumra
sra. Yaaphan OupH Yy, Yo - - - » Yp OYJICHH. By euumnapuu (23) ait-

HHATra Kyficak xamia yJap eHura
Y1 =0, Yp 0= 0,...,4,=0
2,=0,2,=0, ...,2,=0 (25)
cHcTeManH Kymeak, y xonza (23)—(25) nmau KyHHIAaruJiapHd  XOCHJI
KHJIaMU3.
AHE+ . F=— e —z. (26)

Jlekun (26) TeHLVIBK VPHHJAH 3Mac, YYHKH YHMHT dYall KHCMH
KaTbuit Myc6aT, YHr TOMOHH 3Ca mauduii éku Hoazup. llynra
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~¥xwaw, k<m HHHr Xam 103 GepMacJHTHHH HCGOTIALI MYMKHH
(uc6otsranr). ’

JeMak, m=~k. A

Ilynn rTabKUANAAMH3KH, KBagpaTHK (OOPMAHHHT KaHOHHK Ki-
PUHALIA Xap XHJ 6asvcia yMyMaH Xap XHJ KYPHHHLIZA 6Vaanu,

JIEKHH Iy KBaZPaTHK (GOPMaHMHI HOPMaJ KYPHHMIIE Gapua iGasuc-
“Japaa GHp XHJAHD.

Mucoa. @ = &3 + 18] + 9x3 — 6x,x, + 4x,%, — 30x,x, KBaJpaTHK

(dopMaHH HOpMan X0Jra KeJTHPUHT.

Evunw. ABBano ¢ HH KaHOHMK KYDHHHIUTA KeJATHDPaMH3 By-
HHHI y4YyH GepuwiraH (opMaHM AHKKAT OWJIaH KY3LaH KeuHpcak,
X; y3rapyBYMHHHT KBaJpaTH Ba VHIAH TalUIKapH GOIIKAa Xa/aapaa
_XaM X; KaTHAaUIMOKAA, Yy X0AJa 2- TeopeMara acocC/JaHH6 HUI Kypa-
MH3: X; KaTHAUIraH XaAJapHUHT 6apyacHHH TYJiab 83aMus:

@ = (] — 6x,x, + 4x,x5) + 1822 + 9x2 — 30 x5x3;
.KYHHJATH afiHEMAarax YH3HKJHM aAMalITHPHIOHY OJaMHU3:
Yr=%1— 3% + 2635, Yy = Xy Y3 = X3.

Bynnan ) ’
’ ‘ Y5 = x3 -+ Ox2 ++ 4x2 — 6x,x, + 4xy x5 — 12x, x5

6y epna a;; = 1 Gyarauu yuyH

@ — Y2 = 9x2 + 5x2 — 18x,x5.

¢ = 43+ 9y2 + 542 — 18 y,y,.

2y =Yy, 2=y — s, 23 =Y

23 = 81 1y2 — 24,y + ).

o — = %= 93— 18y + 543 — 943 + 18y, —

1
2 __ 2 —_ e 22 A2
—9y; = — 42, a= s % 42;
. 1 . o
| =27 ry 22-—42z5. Kyiularn unsukM ajMalITHPHUIHK Gaxkapafi-
1
ul = Zl’ u2 = 322, u3 == _2“ 23;

PHAraH KBaapaTHK hopMa KYHHIAard HOpPMAaJa KYPHHHIIHH ONALH:
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— 2 2. 2
® = uj +u; —us.

Papwanku, 6y Qopmannsr myc6ar ungexcu 2 ra, MaipHi HHAeK-
cH aca 1 ra teHrgup. .

Hopman kypunumra xeatupuaran KBajpaTHK ¢opMa 6apua
XaQ/JIapHHUHT COHHM 7 Wy (GOpPMaHHHT paxei ne6 aTanany.

Ksagpatuk dopma myc6ar Xaanapu coHuiaH (yHH B Ouian
Genrunaliuk) MaHbHi Xaasapu COBHHHHT (yuu | 6uaan Gesru-
JaWIuK) afiupmacu wy xeadparux gopmanune cuenarypacu ne6
aranaau. Byunan kypunut TYPHOAHKH, KBaAPaTHK GOPMaHHU KalicH
ycys GHJIAH KaHOHHK KYPHUHMINTa KeJTHPHJITAHAa XaM CHTHaTypa
y3rapmac 3KkaH. ¢ HMHT CHFHATYDACHHH S GuJaH GeJiruiiacak, Tab-
pudra acocan k—[ =s, JekuH k£ 1 —=r GyJirany yuyH

= 5 9, = 1 ()

6ynamn. By Tenraamanappan k§ypunapeku, k, I, S, r JaH MKKUTacH Oe-
puJICa, KOJraH HKKHTACHHH TOMHII MYMKHMH.

Mucon. P=x—x2+x2+x2 ga k=3, [ =1, r=4,5=2
Aup. ,

—_ - — -

Tavpud. x+% 0 xoamara Gapua X BEKTOpJIap yuyH ¢ (x, X) KBajgpa-
THK ¢opma Jormo MycGar Gysca, 6y KBajApaTHK tdopma mycbam anux-
AaHean  neb arajagy. .

— =

Macanan, a) ¢ (x, x) = 3x? 4 4x2 xBagpatuk ¢opMa myc6ar aHHK-
JAHrauzup, YYHKW X, B4 X, HUHT OHD B3aKTAAa HOIb GyuimMaran Gapua

- - -

KuiiMaraapuia (A x = 0 1a) ¢ (xx) > 0.

- - 1
6) o(x, x) = x3 4 x, x, + 2 %> KBajpatuk (opMaHH OMAHINK. Yru
I 2 1
@ (x, x) = <x1 T x2) Kypuunyia éacak, X, = — 5 X» LIAPTHH Ka-
HOATVIAHTHPYBUH Oapua X, X, yuyH @(x, x) = 0 Gyzamu, nemax, Gy
(opma MycGaT aHHKJAHTaH 3Mac.

Teopewma. n ra yszapysuusu xeadparux gopmanunz mycéar
aruKAan2an Gy yuyn 6y opma mycbar xadiapurure coxu n
ea reHe Gyauwu 3apyp ea erapaudup (6yugza n=dim V).

Hc 6 o1 Papas kuiaiinuk, KsaipaTak dbopma

—- -

Yr=cCnX tCpXy, + ... e ,x, €11 Gz -+ €
Yy = Co1 Xy +Co3%y + ...+, % Cp Cop + .. Cy
2n""n’ 6yH11a n #0
yﬂ:cnlx1+cn2x2+" . +Cnnxn cnlch N "Cnn
YU3HKJIN aJMalTUPHLI épaaMHuia
2
(sznl/%"’“bnyg’{‘-- .+ b, ¥ (27)

KaHOHHK KYPHHHIITA KEJTHPHJITAH GVJCHH.
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3apypuii mapr. ¢ mycar QHUKJaHraH GyJcHH, y xonna Gapua
b, MapruHr MycGarT SKAHJHIHHH UCOOTIAHMHS. Y Yo .., Y, ¥3-

TapyBUMMADHHHT Y, =1, y, =0, ..., Y, =0(x #0) guitmataapuna
@ = by, OyHjad Ttamkapn @ >0= b, >0, y, =0, Yo=1, y,= 0,
-2 Y, =0 guitMaTiapuaa ¢ = by,, @ > 0= by, > 0 pa X. K. Xyaiu
WwyHra yxwam, bg; >0, b, >0, ..., b,,> 0; 6y 3ca (27) na mycoar
XaAJap COHHHHHT N T4 TEHIVIHTHHH GUAMpanu.
Etapan wapr. (27) xa mycBar Xaanap COHH 1 Ta GYJICHH, SBbHH
by >0, by; >0, ..., b, >0.Y xoma Y Y2, - .., Y, HUHT Gap-

-

YacH HOAra TeHr Oj/MaraH Xavma KHiMaTiapuia (apHH x = 0 1a)
>0 A

Mucon. @ = x}—4x; x, + 5x KBagparuk ¢opma myc6ar aHHKJIaH-
rauMp?

Eunm. ¢ mu kyfinparnua é3u6 o6, KaHOHMK KYPHMHHUIITA KeJITH-
pamus:

O =x—2-2x,% + 4l + x2 = (x; — 2x,)° -+ x2.

Yr=%—2%, Yy=1x Jecak, ¢ =y?+ y2, 6y 3ca @ HuHr MmycGar
. @HMKJAHTaHWTud Guigupanu (n = 2, k = 2),

44- § Adgun dasoparn keagpuxanap. Keagpuka TeHraamacHuu
KaHOHHK KYPHHMIUTA KeJATHPHIL

A, 6y n ymuonn apduH daso Gyscun.

- - -
Tavpud. A, maru Gupop B = (0, e, e, ... » €,) peniepaa Kyiiu-
CAar¥ VKKMHYM  TapTHO/IH  aireOpadk  TeHIVIaMaHH = KaHOATJIAHTHPYBUM
A, vuur Gapua HyKTalapu TYIUIaMu Keadpuka (SKH MKKMHuM TapTHO.IH

_cHpT) 1e6 atamanu (yuH Q GHaH GearussiHk):

Quayxx, + 2a, 0, + ... + 20, %1%, + Qo X5 Xy + 2055 X, X3 +-

+ ot xx,+ 2, + 2,0, +.. .+ 2a, %, +ay=0, (28)
‘yH,ua a; = a; 6116, 6ynap;1aﬁ KaM#ja OMTTaCH HOMAAH q)apignu, n=

2 6yaran xouza Q HMHI TeHr/iamacH:

Ay X} + 20y, X,%5 + ay0x2 + 20,x, + 20,x, +ay = 0;

epAa x,=xX, X;=Y JeCaK, ay,x* + 2a,, xy + ayy? + 2a,x + 2a,y+-

Gy = 0 Tedraama XOCMJ KWIMHWG, y adxbMH TEKHCAMKAA HMKKHHUM
PTHO/IM YM3HKHHHT TeHrvamacuanp. /lemak, apdUH TeKHC/IHKAA Kpaji-
A HKKMHYH TApTHOAM uusukmup. n = 3 ja (28) TeHrmama yu yara-
MMM GYJb, x, = X, X, = Y, X3 = 2 JecaK,

ay x4 a, )t a2 + ?a,zxy + 2a5x2 + 2ayy yz + 2a,x +
+ 20,y + 20,2 +a, = 0
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Kypuuumpaa 6ynaan. By aca yu ynuosan adbdun daszonarn HKKHH-
YH TapTHOJIH CHPTHHHT TEHTJIaMacHIHD.
(28) TenrsiamaHH KuCKApOK Ky#Mnariua €su0 OJIaiJIHK:

®: +2¢, +a,= 0, (29)

n

n
G6yHaa ¢, = 2 a; %Y, = ‘:aixt.. 6y/mb, @, Ksajgpatdk ¢opma,
R 1 =1

L, i= t
; 3Ca 4YH3HKJH dopManHp.

llynn xam TabKuadafiMu3KH, A 1arH KBaJpHKa TYIWIYHYacH
KOOpAMHATAJaP CHCTEMaCHHH aJMallTHpHLIra HUcOaTaH HHBapH-
aHTAHp, GHp penepaa OepuiraH HMKKHHYH Japaxkaqd TeHIJlama
OollKa penepia €sdjraHfa XaM HKKHHUYH Japa)Kald TeHrjiamalaH
u6opar 6ynanu (uyHkn 6up abduu peneplaH HKKHHUM ‘abdHH
pemepra yTHILIA TeHIJIAMAHMHT fapaxacH OliMaliH Ba KaMai-
au). ,
Suan (29) TeHrsaManu conasalITHPHIN GHJaH IIYFyJJaHaii-
JUK. Dy TeHrsiaMaHMHr 4anm TOMOHHJarH HOOAa OHPHHYH KYVILIH-
JYBUH @, KBaApaTHK (opMafad HGoparauru caGabuH, yHu ajJoxuAa
€316 onu6, 43- § da KypcaTHJDPaH ycys OHJaH KaHOHHK KYPHHMLIra
KeJITHpaMu3; $apa3 KHJaiJdK, Y KyHHIard KYPHHHUIrA KEJCHH:

¢2_=blyf+b2yg coo byl k<, byby ... b, %0, (30)
y xonma my (30) kBagpatHk ¢opMa €susran peneppa (29) Hu é3aiuk:
byl +byi+ ... +byi+ 20y, + 20y, +... +

+2c,y,+a,=0 © (31
PaBLIAHKHK, SIHTH penepra YTWIraHa @, UH3MKJIH (OPMAHHHT XaM Koxb-
¢uLMeHTIapy y3rapajy, yJaped OM3 ¢, €y, . . . , C, Je6 OGearujajuk.

(31) maru xamiapHu rypyxsab, TYsia KBajparra KeJATHPaMus:
’ g 3
2p9f b by | 2422y, 2 — 2+
,bl(y, w Yt T AR e

c % % ‘
+ .04 bk( yi+2 b—’;yk+';‘2'—‘[)7)+20k+1yk+1+--- +
: k [ -

+2¢,y, ta,=0

éxH
b (i Pnfiat 24t s 2]
2
k

+20k+lyk+1 + ...+ 2y, +a,— Y + -+ ...+ o) =0.
k

b b2
Ouau Kyfingaru dopMmyaanap opKaad sHTH penepra yTamus:
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Cr

€1 Cy
= —, = — ey 2, =Y, T — 2 =
21 y1+ b]_ > %2 yz yz’ 3 & yk bk’ k-1
—Ayk-l—l voeees 2, 7Y,
[ - 2
XamMaa a = —qy -+ - +—=+...+ -~ Oe/ruaaliHl  KHPHTaMM3;
b b3 b}

HaTHXajAa:
b2l +b,22 + ...+ b5 +2,,2,, + ...+ 2c,2,=a. (32)
Arap k= n 6yuca, 6y (32) Tenrsama
b2+ b2+ ... + b= (33)
KypunuuiHg oxanu. Kyfnaarn xoianapuu Kypuo gHKafJHK.
I-xom B2 na ¢y =Cppp= .. =C= 0 Ba a+ 0 6¥.ca,
by} + 0,22 +... +bz=a (34)

Uan TOMOHAArH KaHOHMK KYDHHHIIAArH KBaipaTHK (GopMaHH
HOpPMaJl KyPHHHIUra KeJTHPaMu3, OYHMHI YYyH Y3rTapyBuHJapHH
KyAujaraua aJMaliTHPaMHu3: .

z1=V ,_a_ul,zzz‘/i ug,-..,zkv=
by 2
/= _ |
—l/ ,___ Upo Zpy) =Upe - ooy 2, = U,
by
.Gynapru (34) ra kyicax, :
gt eul + ... Feul=1, (35)
6yHna e, €, ..., €, Jap éku + 1 €ku —1 mup, aHUKPOFM % >0
- i
g;= =1,—Z.— < 0 6ynca, & = —1.
t
2-x0M ¢ ;=€ =... =¢,=08aa=0 6Yaca, (32) gyim-

AAard KYpUHHULIHA Osajy:
b +by22 + ... +b,22=0.

3rapyBUMJIADHH KYHHAardya ajMatiTHpamHs:

i 1 1
2y = —— Uy, 2= ——= Uy, + .0,y 2 = —U,.
S A A T e M TR I
Xoaaa .
- Cog Uy teu, +... Fgul=0, (36)
aa b, >0 6yaca, e; =1 Ba b; <0 6yJca, &, = —1.
3-x04. k<n 6yu6, Chpt> Crpyp -+ - C, JIBDIAH KaMHJa OuTTa-

f-Hosa dapk/, aHHKporH ¢, 7= 0 GyuicuH. Vsrapysuuaapiu  Ky-
THYa a/MaluTHPaMH3:
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a
Zu=U, =10y ..., 2, = Ups ?_Ck+l eyl T O Z=
| =Vt Zpo = Upygr + v v s 2, =10,
Y xonpa (32) KyHHpard KypHHHIIHHE WL EYE
biof+bv; + ... +b0 =20, (37)
€KY
1
z'lzf—:u,l’ = Uy ..., U, = —=Uu,,
Vb U Y LY 2 k Vb %
Vppt =Wpypp -- 0 s U, =1U,
JIeCaK,
g Ul teyul ...+ ey ty = 2u,, (38)

6ynanu, 6ynna xam €, nap + 1 éku — 1. (35), (36) ma (38) kypu-
HHLIJATH TEHIVIaMajap KBaADHKAHHHT HOPMAA Kipunuwldazu TeHe-

~ aamanrapu pe6 aranaau. Xyjaoca KuaAHG IHYHH aiTHIO MYMKHHKH,

(28) KypuHHIIAArH xap KaHAail TeHrAaMaHH SHTH periepra VTHII

#ynu GunaH KYHHIArd yu KYpHHHUIZAH 6HpHTa KeJATHPHULI MYMKHH
9KaH:

I. e,u?+s2u§ +.o.. e =1, k<n e, =% 1.
IL e uf+eu? +... + gui=0 k<n, g;==1. (39)
HL e uf +e,u + ... + gy =2u, , k<n, gg=+ 1.

Mucoun. 8xf—4x,x, + 512 + 6x, = 0 KBaAPHKAHHHT TEHTTAMACHHH-
KaHOHHK K{PHHHIUTA KeJTHPHHT. :
Eunm. ¢, = 847 —4x,x, +5x}, ¢, =3x,,a=0. ¢, HH KaHOHHK
KYpUHHLIra KelTHpaMu3. y, = 8x; — 2x,, Y, = X, [eCaK, y'f’ = 64x3—
— 32 %y x5 +4 x2 636,
- 9 " 1 9
2 - 2 —_— 2 2
— —Yi=—x2 EKH Py=-— — Y.
Py auy, 5 %2 P2= yi+ o ¥
Y xonja GepwiraH TeHrJama KYHMAArd KYPHHHLIHK OJIafH:

1 9
—8y%+‘2—y§+6y2=0

€KH TYJIHK KBajpaTtra KeJTHpCaK,

| 9 92 \2
— Pt — 2\ —2=0.
g T (y“’+ 3)
2 oou g “
Yy =y, Yo = Us— —3—aJ1MammpnmnaH CyHr e+ = L. A, naru
-

SJ/IJIHIC TEHIJIaMaCH XOCHJ KHJAUHIH.
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45- §. KeajgpuxanuHr mapkasu

Kecmanuur ypra mykracu apun aamawrupumza ury KecMa oGpasi-
- HHHT YPTa HYKTaCura yTajd, wWyHra acocnannG A, ja KBajpHKaHHHT
CHMMETDUS! MapKasd TYNIYHYACHHH KHPUTUII MYMKHE. .

Ta®pud. Ksaipukanuur xap 6up HyKTacHra yHUHr GHpOp S
HYKTara HHcOaraH cCHMMETPHK HYKTACH MaBxkyn Oyaca, S Hykra
" KBaJIDUKAHUHT CUMMETPLS MAPKA3u neb aTajaiy.

Macanan, A; naru penepia KaHOHHK TEHrJ1aMacH GHJIAZH H6epuJ-
raH 3J/UITHOCOMA, OHP Ba MKKH Majjajd TUNepOOJOMAJIAD YUVH
KoopiuHaTasap O6owun cHMMeTpus Mapkasuaup. saipuka (35)
- TeHrsiaMa OWJiaH GepHJica, YHHHT CHMMETDHSI MapKa3u KOOpJHHATa-
-AMHaTtanap Gowupga 6yJca, yHuHT TeH[JaMacH Wy penepia (35)
Jap GouMgaH nbopaT Ba, akcHHYa, KBaIpMKaHHHT MapKasy Koop-
KypruMuiga Oynand.  Xakukataw xam, M(uy, u,, ..., u,)€(35)=

> Mty =ty ., — )€ (35)

MM’ kecmanunr Yypra uykracu O(0, O, ..., 0) 1aup, UYHKH
€CMAHMHT YuMlapH YHHHT ypTa HyKTacura HHCOaTaH CHMMETPHK ¥KOH-
awran. Bydpau, tenrnamanapy ¢, =0, u,=0, ..., u,=0 jan

Hbopar (n — k) YUOBMH TeKUCIMKHMHT Gapua Hykrtasiapy (35) renryama
6vsiaH aHuKJAHAJUraH KBAJPUKAHHHT CUMMETPUsl Mapkasu OY/ajyd JeraH
yJoca uMgapamu3. XycyCHii xojna k= n 6yJaca, CHMMETpHs Mapkas-
JIADH TYIJIaMd HOJMb YAUOBIM TeKHCUK GYaud, dakar OMTTa HYKTalaH,
2y Xam 6y.ica, KoopauHaTasnap Oommpad moopar. ¥ BakTAa KBajpuka da-

Kar O4TTa CHMMeTpusl Mapkasura sra Gy/u6, y Mapkas/aud KBajpuka [ed

J DHAHM KBAaJAPHUKAHHHT TeHrgamacH (29) kVypuHHLIZa GepuaraH
OyJsca, Oy KBaApHKa MAapKa3HHHHI MaBXKYNJHIH MacajacHra TVX-
PaNaf/IuK. :
Ksanpuka

P, +a=20 . (40)
?p.uﬂuul,qam (6yHna @ udosa 1 ysrapysunad KBaapaTvk dopma)
feHrjaMa OHJslaH GepHJica, YVHHHT CHMMETPHUSI MapKasd XOOpJuHa-
aap Sownaan ubopar.

Aumn (29) xypumvwra Moc XoaHW KypailiMk. Papas KUAHIK,
X3, ..., x%) uykra (29) KBaJDHKAHHHI CHMMETpUs MapKasu G-

- Penep Gowwsu Iy HykTara Kyuupamus, 6a3uc BEKTOPJAPHHHL #Y-
HUIMHH 5Ca CcaKsab KoJlamus:

X =y, +
Xy = Yy + x5,
Ce e (41)
X, =Y, +x2.
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Bynapuu (29) ra xVitu6, coggajatiTHpCak,

@, + (2ay, %0 + 2a,x9 + ...+ 20, %0+ 2a) gy, + ... +(2a, )+
+2,x%+ ... +2a, x%+2a)y,+a =0, 42)

Gysra @, HPosa Yss Yoo - -+ 4 Yy yarapyBud/ii KBaapaTk dopma, a’—

Gapua 0307 COHJApHMHT anrebpauk puruHaucn. Koopaunaranap GowH
KBAJPHKAHMHT CHMMETPHs Mapkasu Oyumui ~yuyH (42) tenrsama (40)
KYPUHHUIHA OJHIIM Kepak, s'bHM GMPHHUHM Japaxaiad XajJiapHHHT Gapua
Ko3(pHUIMEHTIapy GUp BaKTAa HoJra TeHr GYJMIDM eTap/id Ba 33pypaup:

0 0 0
ap Xy Fa, K+ e, X =a,
0 0 0 .
Ay X3+ Ay X3+ . Lt Ay, X = —ay, (43)
) 0 0 .
a, x}+a,x+ ... +a,x= -
Jlemak, KBajpHKa CMUMMeTpusi MapkasusuHr X9, xJ, ... , x) Koopiu-

HaTanapH (43) HH KAaHOATJAHTHPHIUM Kepak, NeMaK, KBaJpuKa MapKasu-
HUHT MaBXYJMTH macajsacH (43) cHcTeMaHuHr euuMmura OOF/MK; KY#H-
Jary JIeTEPMHHAHTHH KAPaiJuK: . )

Ay Qg - .- Q!
Dor Aoz -+« Gyl == A,
anl Qo - - - a’m

1. A5 0, (43) cucTemMa fIrOHa euHMra 3ra, KBajphka OMTTA CHMMET-
DHsl MapKasura sra; mapkaszau Je0 aTairau xeadpuxa XoCua KUIHHATU.

2. A=0 Ba (43) cucreMa yekcH3 Kyn e4yHuMra sra 6ysca, KBagpH-
KAaHHHT CHMMeTDHs MapKasJapH XaM uekcH3 Kym Gynamu (6ynupai
HYKTaJap TynjaaMu & {/JYOBJH TEKHCJHK OyJann).

3. A=0 Ba (43) cucreMa 6upranukia Gynmaca, KBaapHka OHT-
Ta XaM CHMMeTpHsi Mapkasura sra amac. Ke#dHHrH HKKH X0jija
K8adpuxa mapkascu3 peb atajaju.

Dcaarma. (43) cucremanunr GHPHHUM TEHIJIAMAcMra JIHKKAar Ou-
JaH Kapacak, y (28) rteHriamajaH x, Oyiuua (xodradH X, Xz ..., X,

Japhy JOHMHii 7ie6 OJIMHCa) OJMHIaH XOCHJajiaH, MKKHHUH TeHIJIama sca
(28) nau x, 6yinua onuHrad xocHaanau (6yHaa xy, Xs,Xy, - . ., Xn JAP JOH-
Muii- 1e6 oMMHAAM) Ba X. K., OXMPrH TeHrvama sca (28) pan x, 6yiuua

OJIHHTaH XOcHJajaH (6YHAA Xy, Xg ... ,X,_, Jap JOuMHH xucobiaua-
I4) ubopar sKaH. .

Mucoa. x2—5x3+ 200, — 22505 + 2%, + 4%, + 106, — 3 =0
KBaJPHKAHHHT CHMMETDHSl MApKA3HHMHT ~ MaBXYJVIUTHHA  MCOOT/IaHT

Xawjia napajuie] Kyuumpuin €paamuja TEHIVIaMaHd COANAJIALUTHDHHT.
Eunw. (29) 6unaH coshUTHPCAK,
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@y = &2 —5x3 + 26X, — 2x,X3, @y = 2x; + 4x, + 10x,.
Oupu (43) CHCTEMaHH Ty3amus.

B Had=—1,
Xl =—2, *
| x3 + 5x3 = 5.
"VHUHD eTepMHHAHTH: ,
11 0
) A=l 0 —1l=_4-10.
‘ 0 1 5
f(*) BaH x}=-—1, x)=0, x)=1. DBepuiran xBajpuka mapKasu

(—1, 0, 1). Penepun napannen xjuupu6, ynusr Goumuu S Hyktara
eJTHPaMHU3:

=Y —1, Xy=1ys x3=y;+1,

Bynapuu GepuiraH TeHIJaMara KyHu6, yHU COANANAIUTHPCAK,

y? — 5y§ + 2y1Y, — 24545 -+ 1 = 0.

46- §. KsaapHkaHHHTr Tacnmpu»

n yayosau aboduH paslonaru ksagpuxkanuir (28) KYpHHuUUIZATH
TeHraMacHHd a@dhUH penepHH Maxcyc TaHaab oJdix HYJau OHJIaH
{39) KYpHHMIIAArM yuTa TeHIMaMaHHHT GHDHUra KeJTHPHII MYyM-
KHHJINTHHE KYpray sauk (44-§). Xeu kaugafi abduH ajaMalITHpyLI
4nan Oy TeHrsaMasapinaH OUPHHH UKKHHUMCHIA VTKasHG 63.-
faM, memak, yaap y3apo adduH sKkBusaneHT cHHbJIap 3Mac.
2y TEHIJIaMaJIapHUHT xap OUPHHH afipuM-afipuM KVpuO YHKaHJIHK.

Loewd+eu24 ... feul=1 k<n.

n aa

' gt +el+ ... +e ud=1. (44) .
lI-Xo0a. e, =¢= ... =¢, =1 yuyu :
wtuw+ ... ful= (45)

I KANHHHG, KBaapuxa saauncoud pe6 atanagy (n=3 ga A, nard

KON & =y = ... =€, — —1 Gyca, (44)=>ul ult .. .+

HyKTa iyK, 6y xonga (45) TeHr/ama Mmasxym 9AAUNCOUOHU
JeAMu3,

LR &y =gy = ... =g, =18 ,=¢, ,=...=¢g=—1
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6y xonna (44) Ttenrama OwjaaH aHUKJ/JaHaaMrad Keajpuka n— ¢
undexcau eunepboaoud pe6 aranagu (n= 2 xon 103 Gepca, & =1,

g, = —1 éku &, = —1, €, = | 1a KBaJpHKa TEKUCJIUKAATH runepOoIaHH
udbona Kuiamu, n = 3 1a &,, €, & AaH OuTracH -—1 ra TeHr Oyaca,
KBaJpHKa Oup naaraau eunepGoioulHu, €,, &, €, JaH UKKHTacu — |

ra TeHr GyJca, KBaApHUKa UKK( naaraau eunepOeaouOHu aHUKJIainy).
Auau k < n OGyAraH XoMHU Kypah/uK.

g +epul - ... e, ul=1 (46

Mabnymky, Oy KYpHHMILZArd TeHrJamva CHMMETpHS Mapkas/apd
(n — 1) yuoBMKM KOOpAMHATA TEKUC/MTHAAH HOOpar GyJraH cuptHu Ho-
Ja kuaanu, OyHpail Keajpuka A p 18 yuaundpux cupm 1e6 aranaiu.

I-xo0a. g, =8¢ = ... =¢, =1
(46) Tenrsava
wtui+ .. Fup=1 (47)

KYDUHMIUHM OJ1add Ba & {/IYOBJM TEKHC/MKIArH SJ/UIMICOWAHH aHmuKJal,
A, dasopa sca acocu IUy 3JJHNCOMANAH, fCOBUMAApH (n— k) yJHoBaH

TEKUCJUKAAH UOOPAT IAAUnMUK YuAUHOpHY Gepamn. n =3, k=2 Ja
3ca A; ja sicoBuk-iapH GHpOP KOOpAMHATA YKUra napasea 3JUIMNTHK
UHJIHHIPHH aHUKJI2HIH.

2-X0a1. gy =¢€= ... =g, =—1 yuyn i+ ul-+ ... +u2=
= —]; Gy TeHraMa Gupopra XaMm XakUKHid HyKTara sra OyJMarad
KBaJIDHKaH{ aHHKJA0, YHH MA8XyMm yuAuHOp AeHuJIaju.
3 xon. g =¢g= ... =¢g=18,,=¢,,= ... =g =
= —1 yuyn
i tud+ . tu—u - —u =1 (48)
By Tenrnama k {.1uoB/M TeKMCHHMKAA (k—f) WHAEKCIH THNEPGOJCHAHHM

aHuKJab, yHMHT Xap OMp HykTacuial (1 -— k) YJIUOBJIM TEKHCIHK YTajH.
Byupait ksagpukanu A, na (k—t) unlexcau eunepGoiuk Yuaunop ned

ataniaji; YHHHT SICOBUMJIApH (n — k) YJ/IYOB/IM TEKHC/IMKAAH HOOpAT.
I eu? +euy+ ... +gui=0. (49)

by Tternama Oujan aHHKJAHray KBaJApPHKAHHHT CHMMeTpHs
MapKasH KoopjauHaTajsap OowHga 6yan6, 6y HyKTa KBaJpHKara
TETHULJIH IHP.

k= n 6yncun.

I-Xon. g, =g, = ... =g, O6yica, (49)=u} +ul+ ... +ul=
= 0 Tenryama GuJaH aHHKJAHAAWraH KBajpiAKa MaBXyM KOHyC nef ara-

namu, 6y KoHyc ¢axar GMTTa XaKuKHii HyKrara sra Gynagd (KoopauHa-
tanap Gownu O).
2- Xoa. €, €, ..., & HUHT GapuacH OMp Xua1 Huwopad G6yima-

ca, KBaApHKa Kowyc 1e aTalajy, JeMak, KOHYC MapKas/id CHPTAHP.
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HHHI' MapKasH KonycHune y4u je6 atanapu. Illyrucu Ku3ugkH, 6y Ko-
mycra teruivid Gupop 7' HykTauu oncak, OT Tyrpn uusukHuHT (O —
KOHYCHHHI MapKasd) Gapua HYKTaJapH XaM KOHYCra TErHLlJH 6y.a-
gy, Oy TYFPH UM3HK KOHYCHUHe scoeducu Jie6 atanamu.

. OHm k< n XOJHH TEKHIHPAH/INK. '

1-x0ua. &, =8¢ = ... =g, (49) TeHrnama

@dtul4d . Ful=0 (50)

'KYPHHHIIHYM  oJiajd; Oy TeBrJama GW/IaH aHHKJAHAfMraH KBAJpHKA XaM
Masxym Koxyc 1ed IopuTHIAIU.
Jleknu Oy renryavanu A, na kapacak, Gy Ksajpuka (n — k) §J140B-

JM TeKHCIUKHUHI 6apua HykraJapuHu y3 uudra ojamu (uyuku N (0, 0,
L0 00w oo, W) KYpuHMUIIATH Gapya HyKTaJapHHHT KOOpAHHATA-
qapu (50) TeHrnamand Kawoariantdpazy). DByupai komye yunm (n — k)
JITUOB/IH TEKHC/MKAAH HOOpAT Masyym Kowyc AeG atanapd.

2-Xoux. &, &, ..., & HUHT 6GapyacH GHp XW/I HIIOpAMH Gy.IMa-
-ca (macanaw, ¢ Tacu -+ | Gyica), y xonza (49) tenrnama Guian  anu-
naHagurad keajpukand (k — 1) undexcau, yu (n — k) gauosau mexuc-
#uxdan ubopam Konyc neb aranany.

. Huxoar, (39) naru yuMHuM TeHr.1aMaHH TeKIIHPAH/IHK:

e T el + L. e U= 2u, . (51)
k=n—I1.1-x01. ¢, =¢ = ... =g, ; (5]) TeHrvama Guaan

HKJIaHALUTAH KBaapuKka sasunmuk  napaboaoud ne6 atanamu (n = 3
yica, (51) tenrmama u? -+ ul = 2u, kypununa 6ymo, A, garn sauun-

TPK 1apaboJouaHy Hopanaimm).
2-X0u. &), &, ..., &, , HUHT Gapuacd Gup XWJ HUIOpA/TH 6§.1-

maca (macanam, ¢ Tacu -+ 1 6yaca), y xoama (51) tenrsiava Gusan
aHHKJIBHaJMraH KBaJpuka (k— 1) undexcau eunepboarux napaboaoud ned

e

k<n—2.Y xonga (51) Tenriama O HykTa Ba e, o5,

+1 BEKTOpJap GusiaH aHVKJAHATMraH TEeKHC/IHKAA GHpOp na\pa6onon11-
HU aHugmafian. A, na xapacak, Oy ksajpukara (n—k—1) VaI4oBH
HCJMK KHpajd, aHukpord N HykTa MmapaGoouira Terduiu 6y.ca, vy

— —

fa Gouwiapd Wy HyKTajgard e, 4os -+ €, BeKTOpJAap  GusiaH

YRJAHYBUA TeKHCIMK Ly riapaGosionf TapkuGuna Gyaamm. By xoana

KBAJIDUKA SICOBUMAAPH (1 -—k—1) V/MOBMH TEKHCIHMKIAH nGopar

BApatorux yurundp 1e6 aranau. By ksanpuxauumsr usmekcu (n—f)
» ¥ MOC pasuwifia (n —1) uHOekcau napaboaux yurundp ned
1 .

conx. A, na W} + uj + 4uyu;—4u, = 0 TeHNIaMa GUMAH aHUK-

H KBaJIpHKAHUHI TYPHHH TOIHHT.

v
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Evuywuw. ABBajso 6y KBaJApPHKaHHHI CHMMETDHS MapkasH Oop-
AVKANTHHA aHMKJa#aHK. DyHMHr yuyH Gepuiaran TeHrJaMajaH
aBBall U;, KeHHH U, HHXOAT Uz OyiHua XOCHJa OJaH/IHK:

2u1 + 4u3 = O,
4u, = 0;

6y chcrema fAroHa eunmra sra: u, =0, u, = 2, u;=0. Mapkas (0, 2»
0) mykrama. JHAM penep GOUIMHH Iy MapKasra KeJTHDAiIHK, GYHHHT
yuyH KyHu[4ardua UMSHKJH aJMAUITAPYIIHA GaKapuill Kepak:

Uy =Yy, Up=Ys+ 2, Ug=1ys;
GyJaapHu GepHJIraH TeHrJamara xyicak, : o
P T2 Ay — 4 +2) =0,
¥+ g+ 4y, + 4+ 4y s — 4y, —8=0,
B+ gy, —4=0. '
duan @, = y? + 42 + 4y,y; KBAAPAaTHK (HOPMaAHH Jlarpanx ycyJan
GHIAH KAHOHMK KyPHHHIITA KelTHpamu3. Yuiby
Xy = Y1+ 2y Xa=1Ys ¥3= Y3
ANIMALITHPUILHA Gaxapub, @, — x? HH XHCOG/Ial/IHK:
Gy — 2 = 2+ 4y + 43— (Y + 209 =y} Ay T Y — v —
— Ay, — 42 = 2 —4yd =kl — 4x3, ki @ = xf + 1] —4x3.
V xomna Gepuirad TeHrsama Kyhmparwua Gyuaid: xf + 2—4x5—4 =

=0, ékn 22 + 2 —4x2 =4, & % +r—2=1 6y sca,

A, maru Gup nayiaid runepGONOHANHD.

47- §. OpToroHan aJIMAWTHPHUI HYJaH GHIAH KBAJPATHK dopmaHH  Ka-
HOHHK KYPHHHIIra KEeJATHPHLI

AspaJaru naparpaduaapiaa n yauosaun adpdur daszoaa xeaapa-
THK (OpMaHH KaHOHHK KYPHHHIIra, XaTTO HOpMaJ KYPHHHUILT A
KeJTHDHIUHA KYPHO, YHHHT 7 JJI4YOBJH abdun ¢aszogard KBajapH-
KaJap yYyH TaTOHKHHH 2HHKJa[HK. Dupu KBajApaTHK ¢opMaHu 7

. yagosau (En) EBraup dasocuja Kapacak, yHHHT A, paru xocca-

Japu cakJaHu6, 6y Xoccajap Karopura SIHTH METPHK XapaKTep-

JarH Xoccajlapd KyLIHJaaH.
AsBaJ, 6ab3M fIH[H TyllyHYaJapHH KHPHTAHJIHK (6y TywiyHua-

" nap «Aare6pa Ba conJlap Ha3apusaCH» Kypchia Garadcua ypraiui-

ragd cab6a6au yaap xakumarn 6ab3u TeopeMaliapHH acbOTCH3 KeJl-
THPaMH3).
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, Xoc BexTOopJaap Ba XapaKTePHCTHK COHJAp.
Kyifingary yH3uKIM aJMallTHPHIULIaDHUE KYPai/IHK:

Xy =byxy +byx, + ... +b,x,
Xy = bayxy T byaxs + .. .+ by, X, 7 (52)
Xp=by X +by %+ ... +b,, %,

By YH3HKAH aJAMallTHPHILIAPDHHET MATPHILACH i

by by ... by,
B= b21 b22 ... b2n (53)
bnl bn? t bnn
aiiHmarad GyJ/IcCHH.
+ Arap (52) HUHT yan TOMOHMAArH X, X, ..., X,HH GUpOp X’ Bek-

TOpHHHT o8 penepra HHcOaTaH KOOpAMHATA/MApH [eCaK, Xy/[AH HIyHra yx-
I, YHr TOMOHlIaFPI Xy, X9 ..., X, HH XaM Wy B penepra HucGa-
aH GUpOp x BEKTOpHHHI‘ Koopjratanapu ne6 Kapamr MyMKHH, LY xor-
na (52) anmawrupuil xap Gup x;& 0 _BEKTOpra aHuK OuTTa X 7= 0
KTODHH MOC KeJTHpajW, OyHH Kyidujardua €3ai/uk:

—>, —
= ¢ (x). (54)

By BAaKTAA @ 4u3ukau onepamop ned xam IOPHTH/IA]IH.

‘ Tampuq) Arap (52) uM3uk/IM anMAWTHPUIIAA X F& 0 BEKTOD Ba

- - —-
X

x' = A

(55)

'ﬂbcaéar (6ynza A€ R) ypuamu 6yica, X BEKTOp @ YH3MK/IH OmNepa-
JOPHUHT X0C 6eKmopu el araiajgd, A COH 3ca () UH3MKJM OlNePaTOPHUHT

pexropra MOC KeJrad xoc Kufmamu 1e6 arajajd. Arap (55) V pHHJIH
Ca, X = Ay, X, =M¥y, ..., X, = Ax, 66, Oy KHAMaT/IapPHK

ra xyiicak,
i le = b11x1!+ b12x2 + e o + blﬂ xn,
Mz _ b21x1 + b22x'g + * e + b2n xn (56)

Ax, =b, %, +b,%+ ... +b,x,
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(bll_}\«)xl+b12x2+ P +b X =0,

Iln"n

bty + (baa— N o+ - by 0, =0, - (57)

by X1 by Xa T .- + (b, —Mx,=0.
MabiayMky, Oy OUD KHHCIH TeHraamanap cucreMacH HoJib 6VJ-
MaraH euuMra sra OVJHINH YyYyH YHHHT 6oLl LeTepMHHAHTH HOJra

TeHr OYJIHIIH KepakK:
bll - ;\4 blz PO bln ‘
boy bpy— A ... b,

n

i
e

(58)
b, b,y - .. b ——)»]
JleMak, YM3HKJHM ONEPaTOPHUHI MCTAJraH xoc KuiiMaT (ABHH A)
(58) TeHrJaMaHH KaHOATJaHTHPUIIH KepaK Ba, aKCHHYa, A HHHT
(58) TeHrnaMaHH KaHOATJIAHTHPYBUYH xap KaHAall XaKuKHI Kufi-
MaTH @ HHHL XOC KHiAMaTH Gyaagu: (58) HHHr 4dan TOMOHHAATH
JeTepMHHAHTHA  €fn0, yxuwiall XaiaapHH nxuamMaal yMKCcak, A ra
puc6aTaH N-AapaXaju Kynxaj XOCHJ KWJIHHAJH. By xynxaa xa-
pPAKTEepPUCTUK kijnxad, (58) sca xapaxkTepucTuk reHzaama neb ata-
JNana.

Kyituaaru TeopeMalap JpUHAALHKD.

lI-teopema. bowka 6upop basucea jruwlda 4u3uKAU oOne-
paToprune MarTpuyacu aibarTa fj3eapadu, AeKun XapakTepucTuk
KijnxadKune Koapuyuenrrapu 6a uadusaapu jjaeapmaiiou.

9-TeopeMa. Tadun 6up xoc Kulimarea MOC Keaysiu xocC 8eK-
TopaapHuHe Xap KanOat 4usuKkiu KomOuHayuacu wy xoc Kui-
Mmarea MOC Keaysdu xoc 6eKTOp 6ijaadu.

- - —_

Arap €, €3 - - +6n. Gasnc BeKTOpJap OMpOp HH3MKJU Oneparop-
HEHT XOC BeKTopJaapu 6y.ul, yJjapra MoC KeJiraH XoC KuiMar/iap Moc
paBuia Ay, Agy .- s A, Gyuca, (52) Tenrama KyHujard KYpUHHLIHN
oJlanu: )

’ X = M Xy,
X, = hg Xg,
2o (59)
X, = A Xp )
Y xoana 6y aiMallTHPHUIIHHHT MaTpUIACH AMaroHan KypHHHIIAA
6ynanu:
A, 00...0
0 »,0...0
B= ? -- *(60)
0 00 ...A,
(M, Mg ... s A, mUMAA Gup-Gnpura TEHTJIap Gymn  MYMKHH, YYHKH
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xapamegacm TeHrJiaMa Kappajau WJausra sra Gysiran XoJ1 xam 103 Ge-
pmml MYMKHH).

HMMETPHK ONMEepaTrop Ba YHHHT MaTpHUACU. @ Ui-
3mgm onepatop Gepuiran GyJICHH.

e

Tawpud. E, Xard HXTHEHH x, y BEKTOPAap yuyH

0@y =rx9@ (61)

,pmum 6y.ca, ¢ HH CUMMETPUK ONepaTrop ,ne6 araJnaji.

By rabpudaan Kypuﬂazmxn cKaJsip KynafitMaga CHMMETDHK
priepaTop GEJTHCHHH OUP KYnmaHTyBUHMJaH UKKHHYH KynafTyBuHra
Ka3HIll MYMKHH,

3-treopema. Yusuxau cummerpux oneparop xap kanoai
Kapr Gasucuda cummeTpux maTpuyaza 32acup.

—_

Hc6or. Unsukiu CUMMETPHK OTepaTopHHHT GHpop 5 = (e, €;, . .
Aekapt Gasucapard matpuuack (53) Kypuwmwza GyacuH. ¥ xonza
) AarM x Ba y HUHT YDHHUTE €,,&,, ..., €, HH KYHACaK, ,
vle) e =e ole) (62)
mpa i, j =1, 2, ..., n), (62) HuHr yan TOMOHHHH X4COGJAHJIHK:

(p(e)e —c e=(b A l—}-bmeg-i— -+ bin ,,)e,- == b“(_eZejH—

f]
+bi2(e2 ej) + ... + bin (ene]) =b,‘j9

1a e e; = 0(i+ j) avTHGOpra OJNMHANH. ‘Bugu (62) HUET YHT TOMO-
XHCOO/IaHIIHK:

e -ple) =(e e)=ebe; +b,e + ... + b, €)=
=b; (&) +byle;e) + ... +b,lee)=Db;

) ra acocad b, =b,, Gy aca (53) HmHr CHMMeTPHK MaTpulla 3Ka-
FHH dmaupanu

By Teopemara Teckapu TeopeMa xaM YpPHHJH, SbHH:
‘4-TeopeMa. Aeap uudukau oneparop 6upop dexaprt 6asucuda
MeTpux marpuyaza 3ea 6gaca, Yy ttusuimu cummerpux onepa-
p 6jradu.

Hc6or. (53)na b;=1b; 6yJ1cm{, y XoJa7a meépuﬁ x(xl,xz, RN

3 .,)» y(yl, Yoro - o2 8) (x#O y +0) _BEKTOpIap Y4YH oy =% y=
= (xe 1+x262+ -+ x,. en Y e1+!/2 eyt . +y,, € ) =Xy i—x2y2

+x 2¥n = by %y +byoxo +. .. + blnx,,) Y10y X3 Fbog Xa + o +
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+byn X, Ygt+ oo (b2 + by Xt ...+ b xn) Y=
n n : n
= 2} b, %y + .Z‘{b?ixiyz + ...+ Zlbnl'xi'yn=
i= L= [= . .

n n
=3 X by %Y, (63)
i=1 j=I1 .
Xyagu wysra yxuwaud, (—;C'(p (_;)) HU XucoG/iacak,
(64)

_2#
&
{

) TiMs

} T
=
=

(63), (64)= x o(y) =@ (0¥,
6y sca TabphHdra acocaH @ HUHI UYHSHK/IH CHMMETPUK ONepaTop

SKAHJUTHHH OUJAAPaaH:
5-Teopewma. YJusukau CUMMETpUK OnepaToOpHUKZ xapaxre-

PUCTUK TeH2AGMACU (PaKaT XaKuKui uadusza s2adup.
Mc6oT. A, XapPaKkTEPUCTHK TEHIVIAMAHWHT HJH3H 6yncuH, Ag€ R

SKAHHHA HCGOT/aiMU3. Ao Hu (57) Haru A ypHMra KyHCaK, (58) nerep-
MUHAHT HOJIFA TeHT OY.ramu yuyH (57) cucrema HOJIb Gy/iMaraH eduMra
sramup, 6y eunmnapad By, Pes - . - p, ne6 Oenruiacax, (56) cucrema

KYHUAATH KYPHHUUIHA OJIaH:

bllﬁl +b12ﬁ2 +...0F blnﬁn = 7‘06»

b21|31>+ bzz ‘52 +...+ b2n ﬁn = koﬁzv (65)

bnl ﬁl +bn2ﬁ2 +...t bnnﬁn = A‘oﬁn
(6ynna anbarra Gapua b;; € R) (65) uuur xap OupuHH MOC PaBHIIAA
B, Pz ..., P, commapra (6yHaa p, com f; HuHI K yIMacH-
nup, sbhu B, = a + ib 6yaca, B, = a-— ib, paBwaHky, XaKUKHH COB
6ynca, f; = B;) Kynaiitupu6, uan TOMOHJApUEH B2 JHT TOMOHJIAPH-
HH Xaiiab KyLICaK,

i by;B/B, = %o S B B (66)

i=1 ¢ =1

M=

L

I

_— .
ﬁiﬁ—i> 0= X-Bfi>0, y xonaa Ap HMHD XaKMKHMHl COH SKAHHMHH
i=1

KypcaTHil yuyH (66) mar uanm TOMOHHMHI XaKMKHE COH SKaHUHM KYD-
catd Kudosiiup-

n n -
S = _Z § by; F’i_ﬁi 6yncus; b,y =b, Pi =p; SKaHHHA xucobra oJicaK, |

n

; biiBi E.:.— E‘, j§l bij ﬁ,-_ﬁ: = Z

B

5=

]'=

¥
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_Pmmmmnu aHrJIaTyBuH [ BA | HHHT Ypua/apunn anMaiITHpu  6uJian
AMFMHAM y3rapMaranMrd yuyn S = S, 6y sca, S Huar XaKHKH#i COH
SKaH/MIHHM Ouajupau. Y xosja (66, TeHraukHHUHT YpuHIH GYyaumy
YIyH Ay XB8KUKHH COH GyJHMIIM Kepak. A

By TeopeManan Kyiumarn matHxa keau6 YHKAaAH: Xap KaHga#
YH3UKJM CHMMETDHK ONEpaTop KaMHAa GHTTa XOC KufAMATra sra,

Xagukartad xaM, (58) Tenrgama anre6paMK TeHraaMaiaup, ne-
MaK, YHHHT KaMHJa GHTTa WJIIH3H MaBXy1, IOKOPHAATH 5- Teope-
Mara acocaH y WJAH3 Ao XakMKuil COHan ubopar. By com Gepuy-
raH CHMMETDHK ONePaTOPHHHT XOC KHHMAaTHIUD.

6-reopema. Husuxau cummerpux ONepaToOPHUKZ xap Xua
X0C KUOMaraapuea mMoc Kea2aw xoc 8eKTopaapu Gaapo opTo20HAA~
dup. :
' HcbHor. A, p connap 6epuaram ¢ YH3HKJHU CHMMETPHK oOlle-
- PaTOpDHHHI' Xap XHJ KufMartiapu G6yaub, yaap 6uaan aHHKJIa-

— — -

-

HaJraH XOC BEKTOpJap MoC paBHWA X, y OyicHH: ¢ (x) = A x, @ (y)=

- —
=Uy; Oy ONepaTOPHUHT CHMMETDHKIHIHAAH = ¢ (X)y = x @ (y), sexkun
e 4 - - - — — -

- - —_

'qJ(x) y=v7~;-y = Mx), <) = Ry =p@y=h(x- g)=p (ry)=

= (A—p)(xy) =0 Ba A*p=x-y=0=xLy.
7-Teopema. E, ¢asodaeu xap kandaii wusukiu CUMMEMPUK onepa-

mop yuyn wyndai Oexapm 6asucu maedydxu, 6y GasucHune xap 6up
6eKmOpU wy onepamoprune xoc eexmopudan ubopam. '
" Hc6or. n=1 6yuacun, (52) Tenrsama X = byyx; KypunHumIga 6y-

- —
JHG, x 5 0 BekTOp Y3uHMHr o6pasH ¢ (xr) Guian dakar by, COHIH
KynaiityBun Guiad ¢apk KHIajgH, JeMak, 6y BEKTOp UM3HKJM oflepaTop-
- -
HHHT' XOC BEKTODH 3KaH; by, = Jlecax,
' Ix| \x)
Top 6§/H0, GHp Y/1u0B/IM Ha30HHHT Ga3ncHaup.
- OHJM MaTeMaTMK HHAYKUHS METONHHH Ky/11afMu3, SBHH Teopema
E,_, $aso yuyn ypunau 6ym6, yuu E, yuyH YpuH/M 3KkaHHHH Kypca-
-7 TaMHs. @ onepatop K, HHHI CHMMETDHK ONepaTopd GY.cHH. 5- TeopeMa-
. Ta acoca y Xakusuii A XoC KHAMATra 3ra, Uy A ra MOC KeJqyBUH XOC
. - - — —
BEKTOp 2 GyJcHH, y XoJia

- X =¢, GHDIHK BeK-

"2 = €, BEKTCpP OMPIHK BEKTODPAHMP.
7

‘ -
‘By BEKTOp z naH QaxaT COHMM KynafiTyBuH GHJIAHTHHA dapg Ku/IraHu
“Y4YH y A ra Moc KeJradl xoc BeKTOp OyJaa, SBHH

o) =he. (67)
—
E, naru e, ra OpTOroHal Gapya BeKTopiap TymJamu (n —1)

FmaoBm KHCM  asomn  xocun gunagn. DBy (ha3oHHHr  ¥3H xam Y3
B2 eBKJHE | dasocuaup, uywku E_ na  amHkjauran CRasp
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Kynafirva E, |, y4yH XaM ¥y3 KYuMHM cakja6, ckaisap Kynafir-

manudr  Gapua  Xxoccamapn E, , yuyn xam cakjaHam. E,
-

—
HUHI MXTHEPHH @ BeKTOPHHH oJalyiHK. Y xoama ae, = 0 6yau6, @
- b
HHHT CHMMETDHKJIMIHHH Ba (67) HH 3bTHGOpra oJCaK, e,-¢(a) =
-

=@(e)a=Ae,-a=AhA(e,-a)=A-0=0. Bynnaw ¢(a)  BekTOpHHHT
xam E, | ra TeruuuId 3KaHJIHCH KYpUHAIM.

Hemak, @ oneparop £, ; HHHr Xap OHp BekTOpura miy (Ha3oHHHT
BEKTODHHH MOC KeNTHpaj. ¢ HM TatOuk/Jaw Hatwxacuma E, | xa Xo-
CHT KHJIMHAJMIaH SIHTH OIIepaTopHH @, Jecak, Xamaa E, nard uxtué-
puii UKKH BeKrop yuyr (61) mapr ypuHad skaHd cababmu Oy Liapr
E,_, dasojard HKKH BEKTOD YUyH XaM YDHHJMAMD, YyHKH @; XaM CHM-
MeTpHK onepatop G6ynaau. Papasra acocan Teopema E, | na ypuBId
GyJraniurs yuyH my (asoia Aexkapr 6asuc maBXKyamup. Dy 6GasucHHMr

Xap GMp BEKTOPH §; HHHI XOC BEKTOD/IApHAMp; GyJapHH ey, €, . . . €,

- -
necak, Oy BeKTOpJApHHHT Xap GHpPH e; ra oproroHaizup. emak, e,
= . i d

€y, ...,e, map E, jard fexkapr Gasuc Gyiu0,  UM3HK/IH CHM-
METPHK OMEPAaTOPHHHI XOC BEKTOp/IapuiaH ubopar. &

Hartuxa UYH3HKIH CHMMETDHK ONEePaTOPHHHT MATPHILACHHH
AekapT GasMCHHH TaHIa6 oMW AYAM Oujal AuaroHas] KypHHHUIra
KEJITHPHII MyMKHH, : :

Tabvpud. OproroHan Marpuua épramuga OGaxkKapHiaAMrad
YH3HUKJIH aJMAIUTHPHII OPTOSOHAA GAMAUAITUPUUL JeHHJIa]H.

Kyiinga 6u3 OpTOroHas aJMawITHPUII €pAaMHAa KBaApPaTHK
GopMaHH KaHOHHK KYPHHHIIra KeJTHPHWIHH Kypcaramus. JlekuH
OpPTOTOHAJ anMalITHPHII €pJaMHAa KBaJApaTHK (OPMaHH HOPMak
KYPHHHIIra IOHMO KeJATHPHO GVraBepMaiau.

8-teopema. Bupop Oekapr 6asucuca Hucb6aTaw K6AOPATUK
dopma sa uusuxiu oneparop 6up xus matpuuaza 32a 6jaca, yrap
bouka xap kawdaii Oexapr 6asucuda xam 6up xua marpuyaza
s2a 6ijaradu.

Hc6o 1. Yuby

— n n
cp(z )= X ¢, X% (68)
i=1 j=1
KBajJipaTk (opMa OHJIaH UYHSHKJH [ onepaToOpHHHT Marpulazapd Gupop

Jekapt Gasucupa Gup Xua GyicuH AeluK: b, = C.

f omeparop X i IyHAaN ¥ ra AKCJIAHTHPAZIUKH, LIy BEKTOPJIAPHUHT
KoOpJAWHATAJNApH Kyhujaruya OGOFJIAHTAHAMD: -

X = CpyXy +CrpXe + .o T Xy )

Xy = CayXy F CopXa + o0 O %, (69)

Xp = Cnlxl + cn2x2+ tet Cnnxn'
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ot

Y xoapa (68) KBajgpaTHK (hopMaHH KyiHHZAardua E3uir MyMKHH:

S n n n , ,
¢xx)=>x (2 c,jx,-) =3 xux=xx+x5+. ...+
- =1 \j=I ;

=

, ——
+x,x, =xx". (70)
—_ >
Oupu 6upop jAexapr Gasucra yrafiMk: x, x’ JapHHHT wmy Gasucra
HHCOATaH KOODAMHATAJADH Yy, Ya, - s » Ypr Yp» Yy « - » Yn OYJICHH,

yJsapHH GorJioBud dopmyanap

| . y£=d11y1+d12y2 oo+ dpYp
1 - Yo=dp Yy +dpyy +... + dy, 4, (71)
y;zz nlylv+dn2y2 +... + drmyn

| Gyncnﬁ. b4 :go.nné x, X HMHr wy Gasncra HucGaTaH cKanap Ky naita-
cuHu xHcoGnacak, x-x' =y, 4, + Yy, + ...+ y,y, Ba (71) HE 3bTH-
Gopra oJICaK, :

;-x’= yldyyy +dys s+ .o+ dyy) Y (do Yy Fdyy et
+.oooAdy) o F Yty L Ly =

n n n n
=¢§1 y‘( ldii y,~)= > 2 44,9

-(70) ra acocan
. > > - n n
LoEe Pl x) =x-X'=2 dy;yuy;. (72)
C i=1j=1
(71) 6unan (72) HM coanmiTHPHO, KBanpaTHK (opMa OuJaaH uH-
3HKJIH ONepaTop MaTpUHaJlapHBHHr OHP XHJ 3KAHJHTHHH KYpaMus.
9-teopema. Xap kandaii keadparux opmanune fazapyequ-
-ABPUHU OPTO2OHAA aamawiTupuul épdamuda 6y opmMaHL KAHOHUK
KJpunuwza KeaTUpuUL MYyMKUH.
.. "Hcb6or. (68) ‘ksampatuk ¢opma Gepuaran 6Vyiacuu. Bupop
exapr Gasucuiaa (68) kBaipaTHk ¢opMa CHMMETPHK MaTpHIara
- 9ra GYuicHu. Bus Xyaau my MaTpHUAJH YH3HKJIH OMNEPAaTOPHH Ky-
. pahinEk. By uYH3HKJu ONEPaTOPHHHT XapaKTEPHCTHK TEHIIZMaCH
(58) ra acocan

Ciy—A Gy ...
Cay Cop—h . .. % |=o0. (73)

R

Cnl n2 " “nn

sz TE€HINAMAHHHT WIJM3NAPUHA Ay, Ay, ... , A, JHecak, 7- TeopeMa-
YMKKAaH HaTHKara acocaH HIyHJad jekapT 6asucH MaBxkyAKH, YHAA
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{OKOPHJArH ONepaTop MaTpPHUACH IMATOHAM KYpPHHHIIra KeJai BA YHHHT
AHaroHaJ ::mememnzipn A hy oL, A 6Ymamn. Y X0/1a KBaJpaTHK
(opMa KyHHZary KYpHHMWIHE onanu: -

— -

P ) =A g Ay ... + A, 4 (74)

(6yHna A, nap nea Kappamu wius 6ysica, ynap (74) na wvaua Mmapra
KaTHalanm). A )
Y Xonpa sHru 6asuc BEKTOp/IApH 3CKH 0a3HC BEKTOPJApH OpKaiM

— - - —
e=dye +dye +... .+ di, €,
- — — —
6=dy e +dye, + ... + dyy €,

-

=dye,+tdyet ... +de

nn-n

KYPHHHIUAA HboxasaHHb, YTHIN MaTpHLacH oproronaJaup. emak,
KBaJApPaTHK GOPMaHH KAHOHHK KYPMHHIIAA 83HIL yuya (58) xapak-
TEPUCTHK' TCHIVIAMaHH Ty3u0, yHHHr HJAM3JapHHH TONHWI KH(bOS.
OHAu AHMH JeKapT Ga3WCHHH TONMMI Ba KBaapaTHK dopMaHH Ka-
HOHHK KYDHMHHMIUTra KeJNTHPAJHraH OPTOTOHA]  aJMalITHPHIIHH
H3JIall YCYJNHHH KYpCcaTaMHa,

A, XApaKTePUCTHK A TeHIAMAHMHT GHp Kappaqd WILH3N 6ycun. By
A, v (57) marm A mHEHr Ypuura KyimG, C;j = b, OSKaHHHM Hasapha
TyTCaK, ‘
ey —A)x, +epx, +... + O x, =0,

Cy X+ (Cp—n)x, +... 4+ ¢, x =0, (75)

Cyy 01+ CaXy + ...+ (¢, —Ax,=0.

ByHman A, ra Moc KeJyBYH XOC BEKTOPHHHT KOOD/IMHATAJIaPHHH TOTAMMU3
(spuu (75) cucremawu x;, X5, ..., X, Ta HHCGaTaH euub, HOMb 6ya- -
MaraH euHMJIADHHH TOMAMH3); TOMW/IraH BEKTOPHH MOAYJHra Gyl Ha-
THXKACHIA GUPJHK BEKTOD XOCHJI KH/IAMH3. ’

OHAM A, COH XapaKTEPUCTHK 'TeHTAMAHHHT m (m> 1) kappaan ua-
Rusu  OyuicuH. Dy Baktia xam A, HMHT KufiMaTHHH (57) maru A HuHT
ypuura kyicak, (75) ra yxmaw cucreMa XocHa 6yaagH. - By cucrema-
HHHT /1 T2 €YHMHBH WIYHJAd TaHaaG OJAMH3KH, KOODAMHATA/JApH Ly
€YMMJapaaH HGOpaT m Ta BEKTOPHHHT Xap GHpPH GHPIHK BeKTOp 63116,
y3apo oprorosan Gysicuu. Pabwankn, Gy Bektopmap m yJMOBJIH  BeK-
TOP/H €BK/HA (AasOCHHUHI OasuCH GysajM, uy BeKTopaapud E, HHHT
Xam GasuC BeKTOp/IapH cupaTHpa Kabya kuiamus. [llysra yXmam My-
XOKamaHH Xap Gup A, yuyH iopuramu3. bapua A, Japsumr cosn n Ta
Gy/rand yuyH (Kappaiurd Ba KappalMK COHH GWIAH OJHMHALH) KaMH n
Ta §3apo OPTOroHal Ba GMP/MK BEKTODJAH HOOPAT [EKApT GasHCH Xo-

CHJT KH/IHHAJH.
I-mMucor 5xf—8x, 5, — xI KBaZpaTHK (OPMAHU KAHOHHK KYpu-
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+o 7 HUra KEJTUPUHT Ba SIHTH Gasuc OMJaH 3CKH GasucHM GOFJIOBYH MYHO-

cabatyiapad TOIHHT:
Eunuwm. (57) xapamepncmx TEHIVIAMAHH Ty3aMH3:

‘ | by —4 bys - 5—A —4
b By tenrmamand eucak, A, =7, A, = __3_

Mananran ksajpatuk dopma: 7y? —3y2. JunM sHTY Gasuc GuiaH
SCKH G6asucHH GOFJIOBUM MYHOCAGATHH aHUKJAHIMK, A; =7 Ta MoC
KeJITaH XOC BEKTODHH TONAHJMK, GyHHHr yuyH Oy KHAMATHH KYAHJArH
CHCTEMAJard A HHHI YPHHMIa Ky sMH3:

i (cll—l)x1+012x2=0,} 6—7x,—4x, =0, }
021 xl + (022 '-‘ Al) x2’ = 0, el 4x1 + ("— 1 - 7)x2 = 0

!
: { 2%y + 4%, = 0;

,“ 4x, + 8x, =0, »

J , GyHaaH x; + 2x, = 0 HuMHr Holb GysvaraH euMmiapdjaH GHpHHH, Ma-
J . canaW, x, = —2, X,= 1 HH ofcak, y xog}l,a (——12 1) BekTOpHHHT MO-
|

"ny.:m V5 67116, GHPJMK BeKTOp: el( }/5 v ) IMynra yxmani,

‘ A= -—3 ra Moc KearaH BeKTOp ?— (—l—— 2 ) 6ynanu
‘ PR 2 V35 v5 Y .
T = Jlemak, SIHTH GasHc BEKTOPJApH 3CKH 6a3nc BEKTOPJIApH OpKaJIH
R 2~ 1 - l 2
DR ' P e+ — = o — = + = e
e ‘ 1 = 5 21 Y 2 2 = V 121 V 2
KypuHuizna udogananagd. PaBimank, yTHIl MaTPHIACH
' ~ 2 1
Yy 5 ;/ 5
k 1
' i V 5

opTororraJmnp (Tekwupu6 KYpHHr). Y XxoJaza ODTOI‘OHaJl aJaMmall-
'mpnm dopmyaacu:

2 1 1 2

Xy = — —— —_— Xog=— ——" Ry .

1 73 y1+]/5 Yo, Xp l/5.’/1‘*“/5.’/2
L By kufimataapun Gepuaran ksaapatHk dopmara Kyiiu6, 10Kopuaa
-, TONWJITaH KaHOHHK KVPHHHINIATH KBaapaTHK ¢opMa XOCHA KHJa:
MRB3.
© 2-mucon x} a2+ 4xy X, + 2% X5 + 4%, Xg KBaZpaTHK - opMaHH
'KAHOHHK KYPHHMIITA KeJTHPHH.
CEunm. By epra: by, =1, by =0, byy=1, b, =2, bs=1,
]_ = l b23 - 2 b32 —_— 2
7) XapaKTePHCTHK TeHIVIaMa:
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bll_;\' bl2 b13 1 —‘7\: 2 1

boy  bge—h by |=| 2 —A 2 |=0= —A34-2A24-8A =0,
b31 , b32 baa’_k l 2 l "‘A l
By tenrnava wnmmsnapu A, =4, Ay, = —2, A; = 0; kBajpatuk dopma

4y} — 242 KaHOHHK KyPHHHMINra KeJaH.

48- §. Yy yaHoBIM eBkARL (a30oCHAard KBajpHKAJap

46-§ na n yauosam adduu dasogarn KBaApHKanap TacHHObH
6uian MydaccHn TaHHIIAHK. Yu YayoBiau adduu dasoza 17 xua
KBaAPHKAHHHT OOPJULHHM OIUKOP KHJAKII ocoHaup. (39) paru
TeHMaMaJgapiaa k mu 1, 2, 3 conaap ne6 oamsca 17 ta xap Xua
TEHIJVIaMa XOCHJI KHJIaMH3.

Iy xBagpukanapHu yu V/I4OBJH €BKJHI tasocuna Kapacak,
AeKapT penepHHH KyJaad TaHnal oJHm AYJM GHJIAH VJI4PHHHD
TeHrJlaMaJJaDHHH KYAMA4rH XaJBajga KypcaTHATaHAEK KHJHO
- €3I MYMKMH  (y3rapyBuHJapHH U;, Uy, U3 GHJIAH 3Mac, 6aJjKH
3CKHYa GeJru/alliMH3ra MOC PaBHUIA X, ¥, 2 fe6 onamus).

N |- Kna)xpnxaﬂnnr' COAAA TeHrnaMacu KbaApHKAHHHT HOMH
X2 7 2 .
| 3 + Ty -+ = 3 JUIHICOH
x2 2 2
) Y -+ —Z—z- + 3 =] MaBXYM SLIHICONN
52 P 2
3 pre e 1 6up namnanu runepGonoHa
x2 2 22 .
4 —— %2— —_——= 1 HKKH NaJ1a/d THNepGoon
a c
5 £ . 2
— 4+ F + "y = | MaBXyM KoHYC
2
6 oy 2 0 yuu KoopAHHaTanap GolHZa Gjaran
a? B2 o2 KOHYC
7 %2 ¢
= T =] SNIHITHK THAHHAD
2 2
8 Xy
p 4 1 MaBXYM WHAHHID
x2 2
9 — — %; =1 runepGONHK UHIAHHID
a
10 2 g2 0 Oz ¥x 6yfiuya KecHiIyBYM 2 TA Mas-
-;1? —+ _bz_ = XYM TEKHCJIHK
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Ne KsafpHKaHHHT cOAfA TeHrIaMacK KpsaapuKaHHHr HOMH
1 2 ¢
—_L = HKKHTA KECHIIYBYH TEKHUCAHK
a? 62
12 X 1 HKKH ¥3apo mapajjienn TeKHCJIHK
@
13 L —1 HKKH MaBXyM ¥3apo napajgen Te-
2 KHCJIHK
14 x? = YCTMa-yCT TYIITaH HKKH TEKHCJHK
x2 2 : »
15 — ¥y — 2z 3/UIANTHK napaboJonn
a2 6% : T
e 2
16 r_¥ 9 2 renep6oaHK napa6osions
a? b
x2
17 — =92z napaGo/iuK HHAHHLD
a2 .

... Dy KBajpukajapHMHr Kymuumurd OunaH 6u3 III 6o61a Tanuwm6
YTraHMus.
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VI B Ojb. KABAPUK KYMEKJIAP

49- §. Tynaamaap Ha3apHACHHHHT Gab3H TyulyH4anapu

E; (yu yauosan Esraun ¢asocu)na Mapkasu O wnykraia Ba
paauycu r ra teur wapvu (O, r) Gunan fearunafiyiuk, Wy WapHU
yerapaJioBud cdepa Lapra TerHUIH 6yaMaca, y oaaTia O4uK wap
ne6 arananu. By TywyHuann E, na Kapacak, OUMK JOHMpa E, na
3ca OYHK KecMa, S’bHH HHTePBaJ XoCua GyJaiy.

Tabpud. (0, r) oudg wap O nyKranunr atpobu aeb ara-
nanu. [emak, E, na (tekucaukaa) O myKTaHWHT aTpodH MapKasH
Iy HYKTajard OYHK AOHPajaH, E, na sca ypra Hykracu O naru
OuHK KecMajnaH ubopar.

Bupop M 1ynaam GepuaraH GYJCHH.

Tabpud. Arap X Hykra y3uHHHr GHPOD atpobn Gunan M
TynaaMra TYJHK TETHLLIH, S’BHH IIyHAAi r>0 con MaBxyj 6y1u0,
(X, r)&M 6yaca, y xoina X nykra M HuHr uukd HyxTacu 1eb
atajanu. M wHHr 6apua HYKH HYKTajapd TYmJIaMH M nunr uuu
ne6 aranany Ba y int M Gunan GenrnyiaHaiH.

Tabpud. Arap X HyKTaHHHT (X, r) arpodu MaBxyx 6yau0,
y M tynnam O6unad yMyMHH HyKTara 3ara 6yamMaca, y XoJaa X
HyKTa M HUMHT Tawxu HYRTACU ne6 aranagu. M Hupr 6apya TalIKH
HyKTajaapu TymaaMu ext M Gunam Gearmaanagd Ba y M HuED
TawKapucy ned aTaJaanu. '

Tabpud. X HYKTaHHHT Xap KaHga#i atpodu OHpP BaKTAA
xaM M ra TeruuuIH, Xam M ra terumH 6YyaMaraH HYKTajJapHH
y¥3 uuura oJjca, y XoJajha X nykta M Huur veeapa HyKTACU NehH-
naga; M Huar Gapua uyerapa ByKTajapH tynnamn OM Guaan GeJ-
rEnaHaad Ba M HuHr 4eeapacu NefHJIafH. By tabpudaapaan ky-
puHajukk, M TYNJIaMHHHI HYKH HYKTacH aqbatra M ra TeruiljH,

- ramkH Hykracu M ra Ternulin sMac. Uerapa Hykrach M ra Te-
rHUJId  xaM Oyauiin  MYyM-
KMH, Terduuiu OYJaMac/uru
XaM MYMKHH 3KaH.

Mucoa. 197- un3mana
KBajpaT TacBupaanrad Gy-
au6, 6y ksaapatra AD, AB,
BC xecMaJapHHHT HYKTaJdapH
rerunin, aexun CD  kecMma-
HHHF HYKTaJapu TeTHILIH
sMac, y Xonfa N HUKH HYK-
ta, P rtamku Hykra, Q uera-
pa Hykra Gymu6, M ra Te-
ramay,. S HYKTa 3ca uerapa
HykTa 6yau6, M ra Tersuau
IMac.

E, naru nxtaépuit M tyn-
JaM yYyH HUKH, TAaIIKH Ba
197- uusma yerapa HYKTaJapHHHT Tab-

<
©

&£
D e e e e s e e
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362 www.ziyouz.com kutubxonasi



M

- pudHaan GeBocuTa KyHuaaru MYHOCAGATIADHHHT § PHHIMIUTH Keaub
unkagn (CM Gunan E; tynramudsr M ra terdmun 6ysamaran

Gapua HyKTalapu Tymiamu GesrHJaHraH, 6av3ad, y M uunr 1ya-
AUDYBYHCH JeHunanm):

1. OM = 0 (ext M) = 9CM. )]
2.int MUextM{UyoM = E,

3. intMNextM = &

4. ext M NoM = g.

5. intM NoM =gy

Tavpud. M rtynaam yuyn intM=M 6ysca, 6y tyniam
i ouux ne6 atanag.

OyHK map, WYHHHIAEK TOMOHJAaPHHHHT HYKTaJIapH 'KHpMaras
; yu6ypuak Ba X. K. 1ap OYHK TYIIAM MHCOMHAHP.

Tabpudnan xap xanpait M Tymiaam yuyH intM HuHr oumg
TYNIaMJIHTH KYPHHALH.

Tavspuod. Arap M tynaamra yuunr 6apua uerapa HyKTaja-
PHHH KHMPHTCaK, XOCHJI KHJIMHTaH TynaaM M Hudr énurm ne6 ara-
a0, y M 6unan Genrunananu, nemax, M=0oM|M.

Tavpud. Ysunuur énuru GuyaH_ycTMa-yCT Tyliram TYmiam
- ‘énuk Tgnaam ne6 aranapu (spHu M=M 6yica). '

- Oung M Tynnam yuyd ext M (J OM énug Tynaam 6yaanu, Gy Tyn-
- aam CM pwp. :
' JleMaxk, OuMy TYNJaMHHHI TYJIIUPYBUHCH SMHK TYIIaMaup.,
Wxtuépuit M tynmnam yuyn int M |J ext M 1yniam oumg GyJany.
AKHKATaH XaM, wy tyniamHe N Ounan Gearwnacak, x€ N 6yaca, x€
. €intM &u x€extM. ext M pa int M TYIIAMJIAPHHHT Xap GUPH OYMK
6yarany yuyn x yauHMHT Gupop atpodu Ounian w1y TYMUIAMADHHHT G-
pura rerunun 6yian, y xonxa iy arpod N ra xam TerHmud, AeMax,
N oyrk Tymnamaup. Olynra yxwam, ucrairaH COHAaTH OUMK TyI1aM-
IBDHUHT GHP/IALIMACH XaM OUMK TYIJIAM SKAHJMIHHM KYpCATHLI MYMKHH.
¥ xonma (1) narm MyHOCAGATJIADHHHI HKKMHUMCHIA acOCaH

: OM = E;\(ext M |J int M)
‘B ext M) int M muHr ounk TYn/iam skanJuragan oM €NUK TynJIaM Jera
-Xyaoca uukand. [lemak, xap KaHjall TYIJaMHUHT uerapack énug TYN-

-BAMIHp.

50- §. Kasapux ¢urypanap

'Hyl{‘ranapnaﬂ TaIlIKHJ TONraH Xap KaHXaH TynaaMHHHr durypa
€0 aTanMIARY 5cnaTHG {TaMHa.

~Tabvpug¢. F durypanunr uxtHépuii ukku A, B HyKracuvu
TYTATHPYBun AB KecMaHHHT f6apuya Hykrasapu F ra Tteruuuid
Jca, £ Kasapux ¢uzypa ne6 aranagu. Byw TynjaM Ba 6HTTa
KTa XaM KaBapuk 1e6 OIHHAIH.

1 - UH3Majna TacBHpJaHraH Ourypanap KaBapHK, JekdH 199-
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198- yuzma

199- unama

yuaMagaru ¢urypasap 3sca KaBapHk 3swmac, dbazopuit durypanap-
JaH ap, NHPaMHja, AOMPaBHi LHAMHAP, Ba X.K. KaBapHK dury-
pajiapra MHCOJIAHD.

By (urypajapHHHT derapajiapH Y3Hra Ternuuin 8KH TEerHIlIH
6yamacaurd MyMKHH. Bynaaw TallikapH, WyHAall KaBapHK (HUry-
panap Gopxu, yaap € TYFPH YM3HKKA, €KM TEKHUCJHKKA TeTHIIH
6ynand; OUPHHUH XoJsJa 6up jA406AU, UKKHHUH XOJAA UKKU §a-
408y Kasapux uzypa GepHIraH HEHMH3. Bapua wnykrtacu OHP
TEeKHCJHKIA XofijjaliMarad KaBapHK ¢urypa y4 Yi4oBJIH KaBapHK
durypanup.

bup ymuoBau Kapapuk Qurypasnap y4raaup, yJiap KecMma, Hyp Ba
TYFPH UM3HKHHHT V3MLHD (6up VsuoBJM OOLIKA KaBapHK durypa-
JapHHHT MaBXKYJA 3MaCIHTHHH 6u3 Mc6oTaaMaiiMu3).

Kasapug durypanap xatop xoccanapra sra. 7

. Kasapug siccn durypa yuyn AgintF BaB¢ int F 6yaca, AB kec-
MaHuHr Gapya HykTalapu xam int F ra Terduumaamp.

Uc6or. F sccn Kasapug ¢urypa Gymcus. A, B Hykranap F nvusr

HYKH HyKTajap# OyjraHd yuyH UIyHAAH r,, g COHJAP TOMWJIAJHKH,

(A, rp), (B, rp) noupanap F ra tyna ternuin Gyaamu. F HHHT Kasa-
puK SKaHJuruiaH Oy Aoupanap Ba yJapra yTKasWaAraH TallKH YMYMHH
ypHHMAJIap OpacHja XOCHJ KH/MHIaH F, durypa xaM Kasapug Ba o
— F (200- yu3maja WITPHXJAHTAH COXa). AB KeCMaHWHT MXTHEDHA HYK:-
tachu C GYJICHH, y XOJja 74, 7'p COHJApAAH KHIMTHHH ro e OJCcaK,

(C, r) mowpa F, ra Tersuuu Ba Fy,c F 6yaramn yuyrn (C, ro) < F,
 pemak, CE€intF. A
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2°. F —xaBapug ¢urypa Ba
ACOF, BeintF 6yaca, AB kec-
ManuHr A gan Gowka Gapua HyK-
Tanapy F HUHT WYKH HYKTaCHIMp.
" 3°. F gasapuk ¢urypa Ba
A€OF, BEOF 6ynca, AB < dF
éku AB KecMaHWHT yu/iapHiaH
Gomka 6apua Hykranaapu F  HuHr
HYKH HYKTacH Gysapgu.
By ukkn xocca xam 1° ra yx-
Iam HcOoT/IaHaH.
4°. F kaBapug (QUrypaHHHr Hu-
KH HYKTacHJaH yTraH u TYFpH 4H-
3¥K F HHHI MKKHTajaH OpPTHK ue-
rapa HyKTaCHHH ¥3 HuHra oJsiMaii-
. M

200- ynsma

Hcbor. M,€u, M,€intF
- Gyncun. dapas KHMAMIHK, U TYPPH uMsHkAa F HUHT MKKHTafaw op-
_ THK, aHHKPOFH, YyuTa HyKTacH 6ymacuH, yiapud A, B, C 6Gunau Gearu-

NaiiiK. By yu HyKTaHMHT Kamuia MKkHTacH, MacaqaH, A, B aap M,
- HUHT Oup ToMoHHpa Ba A, B nuHr Gurrach, macanan, B wuykra A 6u-
Jad M, opackaa €ranu; gemak, 2° ra acocan B HykTa F HUHT MuKH
Hykracudp. By sca B mu uerapa uykta jeran ¢apasumusra SUAJUD. A
' 5°. Arap u TyFpu uM3HK KaBapux F (UrypaHHHr GHITa XaM MYKH
HyKracufaH ytmaca, F Qurypa u Tyrpu unsuK OHMaH AHHKJAHAJHTaH
- €nUK SpUM TeKWC/WKJ/1apAaH (akaT GMpHra TerMuuIHIHp.

Hc6or. ACintF, A€u Gyncus. A nykta Ba & TYFpH uM3HK
OHNaH aHUKJaHAJMras SIPHM TeK:CJUKHM [u, A) 1e6 Gearmnainuk, F
<[4, A) skannny ucGornaiivus. Arap F ra termuumi, Jekun [u, A)
- ADHM TEKHC/MKKA Teruuu GysiMaran B HykTa MaBKya je6 ¢apa3 K-
_.cak, AB kecmanuur Gapua HykTasapu 1° éxu 2° ra acocaH F HuHT wu-
K HykTtanapn Gynamu xampa AB xecMa u TYFPH UH3MKHH Kecub, Ke-
- CHMJIa XOCH/I STH/IT8H HyKTa F HUHT MukM Hykrach GOysazu. DBy sca
s waprra sup. emak, F nuur 6apua Hykranapu [u, A) ra Teruuuminmp.
l-Teopema. Hcmarean conbacu Kaeapuk ueyparaprune Ke-
- Cuimacu xam xasapux ueypa 6iradu. .

- Hcbor. (F,) —wucranran conzars xasapuy urypajiap TynIamMmu
-Bepwiran Gyncun. By QurypanmapHunr GapuacuHuHr KecuimMacan F e6
6enrunaiuik  (F = F,). Arap F tynnam 6w éu Gurra Hykrajan

ubopar Gyuca, Tabpudra acocan Gy Gurypasap KaBapukaup. Summ F
Kamuna ukkura A, B Hykrara sra 6yscuH  JeisHk: AEQ F, B¢
."QFa, y xoa1a 6y A, B uykranap F, HWHr Xap OMpHra TeruumuIH-
Anp. F, HEHT KaBapuK/MrHaH AB kecva— F, nemak, AB kecma <
Q-Fa 6ynu6, F gasapugmup.

o AxTrépuit F Gurypa Gepuaran 6YsicHH.

abpud. F ¢urypanu y3 muura osysud Gapua Kasapuy urypa-
' 365
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JADHMHT KeCHIIMaCHiaH X0CHJ sTHATaH durypa F HRHT Kasapux K0bu-
Fu n1e6 aranagd Ba K (F) neG Genrn/iaHaly.

By Tanpudnan KYpUHHG ~ TyPUOIHMKH, F Xasapug d¢urypa yuyH
K (F) = F, nexuH Kapapyx 6ynmaran F yuyw FK (F) mip. F, KaBapuk,
durypa yuyn F < F; 6yaca, ravpudgan paswankd, F < K(F)c Fy.
Uly mabHOla, (QUIypaHWHI KaBaDHK KoOuen 11y (UrypaHH 3 Huura
OJyBUM SHI KHUHK Kapapuy (urypaaup.

Mucos. DBurra Hykrajas uGopar F ¢urypa yuyn K(F)=7F.
Vikkura A, B Hykrajas ubopar ¢urypa yuyH K (F) = AB xecma; Oup
TYFpU UM3MKAA €TMaraH yuTa A, B, C nyxragan u6opar F durypa
yuyH K (F) gurypa yd/1apu A, B, C nykrajapia Gyuran yyGypuakjan
Ba Gup TekucaMKAa érmarad typrra A, B, C, D nykragar# ¢urypa
yuyn sca K (F) yunapi my HyKTanapiard TerpasjipAaH Hoopar.

2- Teopema. FlcF2=>K(F1)c:K(F2).

By TeopeManu HcOOT/all yuyH KaBAPHK (urypa Ba Kapaphk KOGHK
TabPUGIIapHHHA SCaall Kudost (MycTagun HCOOTJIAHT). ‘

3-Teopema. Mxmuépuil ukku F,, F, gueypa yuyn
K (F, U Fo) = K(K(F) U Fo.

Ucbor. Fy U Fac K(Fy) U Fy (f) Gyarasn yuyH 2- Teopemara
acocaH

K(Fyc F)K(K(F) U Fo). (**)

Jlekun K (F; U Fy ¢urypa K (F,) Ounan F, Hy y3 Huura OJyBUM
KaBapuyK Qurypa GyJrann yyyH 2- TeopeMara acocan

K(K(F) U F) = K(Fy U Fy). (**%)
(*), (***) nan K (F, U Fo) = K(K(F) U Fy). 4

F — TeKkC/MKJAr¥ KaBapuk TyIJiaMm Ba A — uly TeKHCIMKKA Te-
[V Gy/Marad Hykra GyJICHH. F mur xap 6up N nygracumn A Ou-
JaH TyTaTHPHILAH AN “kecvanap Tymiavuud xocun kuiamus. Iy
TyTINaMHE KHCKAYa K (FA) ne6 6enrmna6, yan A ywiu pa F acocau Ko-
Hyc 1e6 aTafiMH3.

Arap F Ourra B nyxranas n6opar 6yaca, K(B, A) =AB kecwma,
F =BC 6ynca, K(F, 4)= a ABC. F = ABCD xonma K(F, A) ow

!A

201- yu3ma
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Trypa ADLL yHUypHdiedd  ARPess
za 6ynana (201- uusma).

4- Teopema. A Hyxma ea
Kagapux gueypa yuyn Kydudazu
mynocabam (punauoup;

TK(F, A=K (F U A.

UcboT. AEF 6yaras xomaxa
K(F, A =F 6ymb6, Tteopema
ypunmu. A€ F Xo/mHn  Kapaymk.
Papuiankn, A |J F durypanu ¥3
WiyHura OJIyBUH Xap KaHJaH KaBapHK
durypa K (F, A) nu xam §3 wuuura
) onand. ¥  XoJjga  TEOPEMaHHHr
i YPHHIWIMIHHE ~ KypcaTHul — y4yH
- K(F, A) uuar KaBapuK SKAHUHH 202- wuama

KypcaTvul Kepak.

VM, NEK(F, A) un onatiuk, y xonma M HykTa AB xecmara, N
sca Terut xampa B, C€ F 6yuau6, F xabapuw, ¢urypa Gyarani yuy
xecma BC < F,. Bynnan xeema MN < AABC 6ym6, AABC < K (F,
'A), nzemak, keema MN < K(F, 4) sa K(F, A) —xasapug (202-
[aKJa). A '

Bus toKopuia KaBapuk (urypasapHuHr Gab3H XoccanapH Gu/iaH TaHu-
wH6 YTIMK. DHIM KaBapuk (UIypaHd XOCH/ KM/MLI Macajackra TyXTa-
NapJuK., :

Oparna, 643 ypraHajuran KaBapuk (Urypaap KYAuars HKKH ycyJ
HMHT GHpU OpKAIH XOCH/ KHJIHHAIU.

7 I ycya 1-TeopeMaFa acocad KaBapHk (HTYypajlapHHUHT Ke-
CHIIMAacH XaM KaBapuk ¢urypa OyJraHd yuyH TeKHCJIHK[A KaBa-
puK ¢urypaJapHHHT cOAjacy cH¢paruaa APHMTEKHCIHKIAD OJH-
HaJd. YJapHHHr KeCHIIMacHAAH XOCHJ KHJIHMHTAaH KaBapHk dbury-
pajap TeKwHpuJaaH, Gasofa 3ca spuMPa3oJapHUHT KECHIIMaCH-
IaH XOCHJ 3TATaH dUrypaJap KapajiaiH..

" Il ycya Kasapug durypanap umy ¢urypara pucbatan Ccoi-
- papox Gysaran cdurypanapHaHr KaBapHK KoGHrH cH@aTHAa XOCHJ]
gkunnHanau, Kynuuua, 6y comna gurypanaap cudaTHga YEKJH COH-
JarH HyKTajaap €K UYeK/JH COHAardH HypJap, 8KH UeKJH COHJaru
HyKTajap Ba HypJap Kapaiaaiau. Uekad COHAArd HYKTaJapHHHT
KaBapMK KOGHFHHM Kapaill TeKHCJIHKAa verapajanrai kynéypuax
_TyliyHuacura, (a3ofa 3ca 4erapajaHral KaBapHK KyIECK TYWIYH-
‘yackra o016 Keaanw. Ueksn coHAard HYypJapHHHT KaBapuk Ko-
OBUPHHM Kapall KYynékau O6ypuak TYLIYHYacHra oaub KejajaH.

51- §. Kasapuk KynGypuakJaap

- Tafmn T1 TekucaHK Ba 1y TEKHCIHKIA F gasapug ¢urypa GepunraH
6Yncun. u Tl 1yrpu umspk F HHHT HMUKA HYKTACHIaH JTMAacHH.
Y xompa F | u = 0F [\ u. [lemaK, 4 TYFPH UH3HK JF 6unan KecuilmMac-
qwrd, Gutra ymymuii HykTara sra GyJHIIHA ékM yMyMmHuii Kecmara sra
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ﬁy.ﬂﬂmﬂ €KH yMyMHA HYpra, HHXOAT YMYMHH 11y TYFDH YH3HKKA 3ra
6yAnIIH MYMKHH.

Tawspud. F xaBapuk ¢urypanunr OF yerapacH ueksH COH-
Aard KecMa Ba HBypJapHMHI OHpJaliMacHaan HGopat Gj.ca, F
Kasapuk Kynbypuax ne6 arananu. byHma OF na 6up BakTHa Kec-
Ma Ba HyPJapHHHr OVaHIIH Tajsab KHIHHMa#gd; arap OF Huur
TapkufHaa KaMHaa Outrta Hyp Gyiaca, F uexcus xasapux xijnbyp-
4ax Ba OF uuHr TapkuGHia ¢dakKaT KecMajapruHa KaTHaluica, y
ue2apasaHzan KaAsapuK Kiynbypuax ne6 aranamus

~ 203-a yksMaja ueKcH3 KaBapuk KynOypuak, 203-6 uusmajna
yerapajilaHraH KaBapuK KynGypuax TacBHPJIaHTraH.
YaKJapHHHT TOMOHAApY, Gy TOMOHJApHHHT YMYMHHA yuJapu Kyn-
" OF uupr Tapkubura KHMpraH KecMaJap Ba Hypaap my KynGyp-
6ypuaKHHHT Y4aapu neb atanajH.

Kyn6ypuak omarana yuwnapusu GeNrHJIOBYUM HYKTaaap €plaMHAa
€aunann, wacanan, 203-6 uusMagarn Gembypuak A;A:434445
Ae6 é&3usnann. Xapdaap TapTubu Kyn6ypyak uerapacH opkaiaH
MabayM HyrajHulga (MacajlaH, coaT MHJHM XapakaTtH HyHaJHUIH-
Aa) oJHHalH.

. ‘Ag. A,‘ A "
A
V) @ | m
a) 0) 4, A a u

203- yusma : 204- gpuama

5-teopewma. Kasapux kijnbypuax iysaunune 6up TOMOHU Op-
KaAu §Tean TYFpU 4u3ux GUAQH AHUKAGHAOU2AH APUM TEKUCAUK-
Aapdan akar 6upuea Teeuwau 6iradu.

Hc6or. F Gupop xasapug KynGypyak GYJICHH, YHHHT HXTHEPUA

TOMOHH u G6Y/Iu6, LIy TOMOH OpPKaJ¥ YTraH TYFPH UM3NKHH 4 Je0 Ges-

rinaiymk (204- unsma). Papas xuaalIMK, KaBapuk Kynbypuyak u TYFDPH

unsuK Omian anugnanrad I, TI, sipum TeKWC/IMK/JApHUHT Oupura sMac,
GaNKH HMKKaJacura xam Teruuiid GyJicuH. F HUHT OMPOP MYKH HYKTacH-
BM A 71e6 Genrumaiyiuk. Muku wykTaHmHr Tappudura acocaH yYHUHT
‘wyHpai (A, r,) atpopn maskyakd, (A, r,) < intF 66, (4, 7,) i
Nu=g@. (A, r,) noupa u HuHr Gup ToMoHuja Gy.cun., Papasra Kypa
4 HMHT HKKH TOMOHHAA F HHHI HyKTalapd €rraHd yuyH A Termu
6yMarad sipuMTekucIMkAa F HUHT 6upop B HyKTacuun onamus, B¢ int F
ékn BE€OF 6yamun mymxun. Kaiich xon 103 OepuillifaH KaTeH Ha-
sap AB kecmauunr A yud HYKM HyKTa GYJIraHd yuyH toKopuiard 1°-
éku 2°- xoccanapra acocad AB Huur Gapua HykTamapu (B€OF Gyaca,
B pan 6omka) F HuHr WuKe Hykracuaup, AB KecMa u TyFpH UH3HKHH
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.; ﬁnpop N Hygrana xecu6, 6y Hykra Gup BaKTJA U ra Ba intF ra Teruw-
L aH G6Ynanu. Muku Hykta derapa mykTa 6yna onMaraHd yuyH SuAIMK
XOCHT KWIHHIH. A

6- reopema. Kasapux xiynbypuax xap Gup momonudan jmean
myFpu AusuK GUAGH aHUKAGRAOU2aR 60wy Kgnbypuakuu i uuuea
YU 6apua  APUMMEKUCAUKAQD Kecuuumacudan ubopamoup, avHU

- KjnOY puaKHUHe momou n ma 6jaca xamda xap 6up IL;  apum me-
N 13
gxucaux F Hu g3 uwuea oaca, y xoada

i=l1

Hc6or. Papmanky,
n
Fc t'D-l Hl: i ’ (*)

. ) ‘n
Papas KUIAMIK, WyHAal B HyKTa MaBxyn GYJCHHKH, y Ben Iz
i=]

OPTACHra TETHILIM XaMja A B nygranap II;; TOMOHHHHT HKKH ToMo-
Hohnaumé xonamd, 6y sca B Hykra gz, spumrexrncauKKa Terum--

n
SMacAHrHHM Gunaupany, xyaiac B¢ () Ilz; , 6y sca dapasra 3uz-
i=}

- Teopema. Yeeaparanean xasapuk xijnbypuak iy Kynby puak
ApUrUne Kasapuk Koburudan ubopamoup. :

c60T. F uerapazaHran Kasapuk K§nGypyak Ba VHHHT  y4ysapu
» .., A, 6yacun. n =3 6yaca, TeopeMa paBliaH, u4ynkd Gy
i 50- § na mucon Tapukachga KYpranmus. ,
=n-—1 yuyH Teopema ypuHaH 1e6 onb, k£ =n yuyH HcGor.ail-
HUHT A, A, JMaroHanHHM  {Tkasamus (xaBapuK KynGypuakHHHT
KYIIHH 6yIMaras MKKH YYHZAH YTraH TYEpH UH3HK YHHHT Ouazo-
 Ae6 aranagy). ¥ xonga F = AAAA, U F' (Byrga F’ durypa
A, A, ..., A, Hykranapsa GyiraH xaBapHg Kyn6ypuak)
-HHRYKIHMA MeTomura acocat

KA, U4 U... UA)=F.

OpEMara acocan -

(A4A,4, U F) =K (K(a 444 U F)=K(A4, U F) =
= 204, AA, UF =F, a
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8 reopema. A, A, ..., A (n>2) 6up mekuciuxda 64aub,
yaap; 1) 6up mijrpu wusukda émca, yaaprure Kaeapur KOGUFU Kecma,
2) 6up myrpu wuzukda émmaca, YrapHune Kasapuk KOOUFLL Kasapux
kynbypuak 6yradu. ‘

Uc6or. Arap Gepuiran Hykraap Gup TYFpE uUH3HKAA €Tca, KO-
GUKHUHT Tabpudura acocaH Teopema paBlIaH.

TeopeMaHHHT HKKHHUH KHCMUHH HCOOTIalmK. Ay, Ay, o, A, (n>

> 3) nykTanap Oup TYFpu uusukia €rmacuH. n = 3 GyJaran xoJja Ay,
A,, A, HyKTaJapHWHT KaBapHK KOOMFH yuCypuakaup. Teopemanun # — |
Ta HyKTa yuyH YpUHIH 1e0 o0, 7 Ta HyKTa Y4yH HcOOTIalMH3.
K4, U4, U ... UA,_) Ba K(4, UA U ... UA,) s moc pa-
pumga F,_,, F, Gunan Gearwiaiauk. Y xomna K(F,_)=F, ., wmy-

HHHT Y4YVYH
F,=K (K(F,_) UA)=K(F,_ UA4,).

4- Teopemara acocan K(F,_, U A4) = KF (F,_, A,), Oynnan Ay, A,
..., A,—6up TEKMCIHKIA OJHHTAHH Y4yH K(F,_,, A, xouyc KaBa-

puK Kyn6ypuakgan ubopar. A, HyKTa Ay, A, ..., A, wHyKgTamap-

HHHT KaBapuK KOOWFHra Ternuwm 6y.maca, A, 11y KOHYCHUET yUH, TBHH
KynGypuakHHHT yuH Gysamd (akc xounna, anbarra A, Hykra Kynoyp-
yak yud GyaMaiiav). A

Sufy KYNGYPUaKHMHT WYKH Oypuard —TyyHUYacHHH KHPHTANJIHK.
Yunapu A,, A, ..., A, Hykranapaa Gyuran kynoypuakud F Ousian
GenruIainuK. Papmanky, Oy YulapHUHr WXTHEpHH yurtach OHp TYFDH
upsnka éTMaiiau. FHUET MXTMEpUHA OMp YuHHH, MmacanaH, A, HU oJaf-
MK xampa yud A, Hygraga OyaraH n-—1 Ta AA,, ..., A4,
Hyp/iapui YTkasafiiuk. Dy Hypaap xap xui 6y.110, MKKHTACH OHp TYF-
pi umsugia eérmaimn. A A, A4, (iFk k= 2,3, ..., n) HYyp-
JapiaH xocua Gyarad OypuakJapHUHT 8fink OypuakJaH KHYHK OJraHH-
wi £ AAA, neb Genrunacak, {, k Jap 2, 3, ..., n KuAMariap-

pi KaGysa kuaramu yuyH yud A, Hykraja GyJrad (—n_——ﬁg—:& Ta

6ypuak XOCHJI KHJAMH3.

. By Gypuak/apjiad SHT KaTTACHHH (SBHH  KOJTaH 6y puaK/JapHHHT
GapuacHuM 3 HuMra oJyBuH OypuaKHH) / A,A A, Gunar OGearunait-
JHK, y Xoaga Oy Oypuak Kyduaard HKKW xoccara sra:

1°, By Gypuaknuur xap GMp TOMOHU ' HHHT A, man Oomka sHa

OUTTa yuMaH yTajid.
. F < £ A4 A, uysku 6y OGypuak éluk  OypyakgaH KHUHK

6yu6, YHH HKKHTA €nMK APHM TeKHCJHMKHHHI KeCHIIMACH 1ed kapacax,
6y ApPUMTEKHMC/IHKJAPHUHT  Xap Oupuaa A, A, ..., A, Hygralap
Gopaurd yuyH Oy HyKTaJapHHHT KaBapHK KoOuEM XaMm (ApHH [ KyT-
6ypuak) iuy Kecumaa OyJand.
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Tavpud. IOkopunarn ukku xoccara sra Gy.iran Gypuak F kyn-
Gypuaknunr A yuupard uuku 6ypiaeu neb aranaud. i

Jemak, xapapug n Oypuakja n Ta WuKH Oypuak Gop 9KaH. VYpra
MaKTal reoMeTPHsi KyPcHAaH MablyMKH, Xap Kauiail KaBapuk 7 6ypuak
6apua nuykH OypuakJapUHUHT HHFMHAHCH 2d (n-—2) ra TeHraup.

Arap kyn6ypuaknudr Gapya TOMOHJApH ¥3apo KOHIPY3HT Ba
6ypuaknapu XaM y¥3apo KOHTDY3HT 6YV.ca, y MyHTa3am Kynbypuax
Jeb aranaani.

Macanan, TeHr TOMOHJH Yyubypuak MyHTaszaM yuGypuakaup,
KBajpaT MYHTasaMm TYpTOYp4akaup, J€KHH poM6 MYHTa3aM TVYpT-
.6ypyaK 3Mac, YyHKH TOMOHJAPH V3aPO KOHLPYIHT GVAraHH Guaad
6ypuakyapu y3apo KOHIPYIHT 3Mac.

52- § Kasapug kynékaap

E; pa 6apua HykTasapu O6Mp TeKHCJIMKKAa TETHLULIH GVyJaMaras
KaBapuk M tynnam Gepuaran 6VJCHH; PaBLIAHKH, 6y TYMJIAMHHHT
OUp TeKHCJHMKAA €éTMarad KaMHAA TYPTTa HYKTacH MaBXKYAAHD.
Y xonma M tynaam yunapu wy HyKTadapia 0VAraH TeTpasipHH
V¥3 Huura tyaa onagu, Aemak, M tyniam E; ra HucGaraH HUKH
HyKTaJapra arajup. :

Tavspud. E; ra mucbaran Hukv HyKTaJapra sra Ovaran
€NHK KaBapUK TYnJaM xasapux scucm neb atajaji.

Hlap, wap cerMenTtH, OpH3Ma Ba X. K. KaBaPHK KHCMTa MHCON
6yana omanmu.

M xaBapuk XHCM KYyHHAAard xoccaJjapra sra.

1. A¢intM, Be int M= [AB]j < int M (AB — kecma),

2. A¢ OM, B¢ int M= AB wecvaBunr A jan ¢apgid 06apya Hyx-
TajJapd M HHMHr WUKH HYKTajapu Oy/aau.

3. A¢ M, B¢ OM = [AB] =M éxu AB xecmanuur A, B jan
6omka Gapua HykTasgapi M HMHr MUKM HyKTanapu Gyaanu.

4. Arap u tyrpm uusnk M HuHr OupopTa HYKH HyKTaCHIaH
V1ca, y M munr xynu 6usaH MKKHTA Yerapa HYKTacHAaH YTaiH.

. 5. Arap Il tekucamkna M HuHr uukH HyKTacu OyJamaca, M
HUHT Gapuya HykTacd [l OuaaH aHWUKJAHAJHraH HKKHTa €NHK ADHM
tdasonan Gupura TYsaa TErduuLIH 6yaanu.

By xoccanapuunr ucGoru 50-§ garn kaeapuk Gurypa xocca-
NapuHUHT HcOGotHaar dapk xuamaiigu. Iysnsr yuyn 6u3 Oy
eplaa 6y xoccasapHd noboTjiaMaliMH3.

Tawspud. Arap M KaBapuk KUCMHHHT yerapacu (AbHH oM)
YeKJIM COHJATH KaBapHK Kyn6ypuakaap Oupaammacuian ubopart
6Yaca, y xasapux kijnéx me6 atalaln. .

Arap OM munr Tapkubuia kamuaa O6utra Hyp Gyica, Oynnaf
KYnéx uexcus xasapux kjnéx neb aranaiu. i

Arap OM ¢akar uerapasaHral kynbypuakaapiat nbopar 6V.JI-
ca, M vezapasranzan rasapux Kijnéx peG artanamu. OM Hu Tamkul
KWIyBuy Kapapuk Kyn6ypuakaapHuHr xam Gnpu M HUHr EFu €0
aTananu. ExaapHulr yMyMHH TOMOHJIapH  KabapHk  KYNEKHHHT
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Kuppaaapu, KHppajapuHHHT ymMyMuil y4dsnapu KYNEKHHHr y4u neb
aTaJajH.

Bapua KaBapHK Kynékjaap KyHHJard HMKKd Xxoccara ara.

1. M kaBapuK KynéxHuur xap Gup érn 6uJjay aHHUKJAHAAUTaH
1 rekucaukia M HUHT HYKH HYKTacH 6ynManiu. -

Hc6or. TeckapucHHU (apas KHIadMMK, ABHH Mye int M 6ym6,
M,ye 11 6yncun. II TeknC/aIMKAA érrad Ba M, HyKTajaH yTyBUH u TYFpH
YHM3HKHH OJIail/IMK, PAaBILAHKH, 6y u Tyrpu umsug Il TeKHCJHKIA éTran
6K OuMaH HKKHTAJaH Ky YMYMHH HyKTara sra Gynapu, Oy 3ca uy na-
parpadaaru 4- xoccara SHLAHP.

By xoccajaH Ba I0KODHAATH 5° uu bTHGOpra OJICakK, KynnHaarud
HKKHHUYY Xocca Keaub uHKanu.

2. M KaBapuk KynékHHHr Gapua HyKTa/napd yHHHT 6upop ErH
&TraH TeKHCJHK OHJIaR @HHKIaHajHTaH ENHK SPHM daszonapaaH
6upura Tysia TETHILIHIHP.

M uuHr Gapua HyKranapu P, € érran I1 TekHesquK OwJaH aHHK-

JanraH €muK spumdasoJapiaH OHpHra TErHIIH 6yaca, my sipumdaso
M uyuur P, OWaH aHHKJAHTAH apumgaszocu NeduanH.

Teopema. Xap xandail Kasapur, Kyneéx jaunune xap 6up
Bru 6unsan aHuKaaHzak  6apua apumgasorap Kecuwmacuoar
ubopardup. '

Uc6or. M KaBapuk KyNEKHUHT EKJIApHHU P, Py ..., P, On

nan Genrpnajmk. M HuHT my éJapd OuaH  aHWKJAHraH sipumMdaso-
’ n

aapua 107, 105, ... I, ne6 osaitIHK. on mwan...N o, =N II=
(=1

— S necak, S = M 3kanuRH HcOOT/Iall Kepak, Ne¢ M 6yncuy, y XoJ-
1@ KaBapHK KYNEKHMHT 2°- Xoccacura  acocam Nell!, Nell, ...,
Nell,, nemak, Ne S. QEM Hu onainuk, y xoaaa Qe ext M 6§10,
ON kecma M Huur Gupop P, éru OunaH aHUKJIAHraH II; TeKUCAHKHH

gecagu. N ¢ 1I; 6yaranu yuyH Qe Il, nemak, Q¢ S. byHman kypuHa-
IMKH, M ra TeTHULTH HyKTaJjapriha S ra termmd OyJamd, JAeMak,
S=M. A

Bynaas Kyfinaard xyJoca Keaub YHKaiH.
Xap KaHAali KaBapHK KYNEKHH YEKJH COHMIATH €MUK SIDHM
(a30MapHUHT KECHIIMACHIaH XOCH/ KUJIMHTaH 1e6 Kapaul MyMKHH.

Bab3u kuToGJapiAa Oy xyJoca KaBapHi KYIEKHHHT TabpUDH
cudaTHia XaM Kabys KHIHHALH.

53- §. Kasapuk Kyn€KHHHT Kyn €kJH GypyakaapH

Appaso kyn égau Oypuak TyLyHuacH GujaH TaHWIMG Y TalJIHK.
Il tekucmikga A Ap .. A, xynbypuax - Ba SeTl uygra OGepuirad

GYJICHH.
Tabspud. Yun S HyKrama 636, Asds ... A, xynGypuak-
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parapu, 2 A;SA, L ASAs,

. 6ypuaau nedunanm.

MyMKHH (205- un3mMa).

S

. Kyn &g Oypuakaap YuyH
Kyfujarn Teopemasap yPHHJHMLUD.
-~ Teopema. Yu éxau Oypuax
xap 6up accu OypuasuHUHZ MUK-
opu Korean uxkku sccu Oypuacu
uxdopaapurune  turunducudan
Koup.

‘Hc6or. SABC yu éxm 6yp-
YaK Oepunran Gyacus (206- uus-
). Arap wy yu éxau Gypuak
a siccH 6 ypuarHHHHE MHKJOP-
H TeHr GyJsca, TeopeMma paB-

. AN
p. ®apas gunaimk, ASC>

8C 6yacun. Y xoma CS
yHsuK Ba A  HyKTa

T e

uur xap 6mp N mykracujan yrran S
6ypuax ne6 aranagu Ba y SA;A, .
- Ta Ky, ékan Gypuakuuur yuu, SA;, S4,, ..

205- yu3aMa

www.ziyouz.com kutubxonasi
- + > T,

N wuyprap tymaamu Kjn €xau
A, Ounan GeJruiaHajy. S Hyk-
. »SA, nypnap sca Kup-

£ A, SA, Gypuakiap yHHMHT

accu Gypuaxaapu 1e6 atanagu. Kynm €kan GypuyaKHHHT ymyMmuii KMppa-
ra sra GyJraH xap HKKH EPMJaH TYSHW/IraH urypa yHHHT UK éxau

Papmankn, A,A,...A, kyn6ypuak kasapug 6yca, SAA, ... A,
xkyn @k Gypuak XaM Kapapug gurypa Gymamu, ©6M3 Gakar Kapa-
pHK Kynékmu Gypuakjap OHJaH TaHHLIAMH3.

" JJADHHHMHT COHWra Kapa6 yu €xJH, TypT éxay,

Kyn égm Gypuakiap €x-
., n g GyJHLg

_ 206- yuama




OunaH aHHK/IaHATWMIaH SIPHM TEKHCIMKAA yyd S HykTafia Ba GHpP TOMO-
VAN

HH\SC Hypaa 6yaran myngait CSD Oypuak MaBKyikH, y Oypuak

A~

CSB Gypuakka KOHTPY3HT. D HYKTaHH UIyHAAH OJNaMU3KH, Sé = SD
Gyacun. Y xompa AC << AB+ BC Ba AC = AD + DC 6ysraud yuyH
il

N\
AD < AB. A ASD 6unau A ASB nu Takgocaacak, A§D <ASB; 6y
TEHICH3JIHKHHHI HKKala KUCMHra Konrpysut £ CSB, £ CSD Gypuak-
JIADHHHT MMKIODJAAPUHH KYLIAMH3:
SN N L AN N
ASD +CSD < ASB + CSB éku
. VOAPAN 2N\
5 ASC < ASB+CSBaA.

Teopewma. Kasapux xijn éx-
au bypyaknune bapua accu 6yp-
HaKaapu MUKOOPAGPURUHE (IUFUH-
Qucu 4d Oan Kuuuk.

Hc6oT. néxau SA A, . . A,
GypuakHH  Kypadmuk  (207- yus-
ma). A;A, ... An KynOypyaKHUHT
xap GUp YuHHH TalluR y4 €KJH
GYpUaKHHHT YuH Be6 oJuil MyM-
kuH, Macanad, A, Hu A;A,SAn
yu €A OypyakHuHT yud ne6, A,
HH A,A;SA; yu €k GypuakHHHT
yud Ae6 Ba X. K. OJIMUI MYMKHH.
Iy yu €k Gypyak/apHHHT Xap
GupHra apBaJI'M TEOPEMaHH TATGHK
KH/IaMH3.

207- yu3ma

AN AN AN
A,A A, < A4S + AAS,
N ™\ N
AAA < A AS + AA,S,
e VA NG AN
A,_AA < A,_AS+AAS.

By TeHrcH3/MK/IAPHUHT GapyaCHHH wual Ba {Hr KMCWJApHHM MOC pa-
BUWA KYIUCaK, ual KHCMHIA AA,. .. A, n Gypuak HIKH ?ypqax-
JIAPHHUHT HHFHHIHCH XOCHJ 6516, y 2d (n—2) ra TeHraup, YHI TO-
mohna sca A A,SA, AASAs .o AA,SA, yubypuaknapuusr Gapua
yukd GypuakJapd AMFMHAMCH GHJIaH 11y yubypuak/apauur S yuujard
6ypuakJiapu HUFMHIMCHHHHT alHMpMacH XOCHJ KHJIHHAJH:

2d(n—2)<2d-n—LQ, ‘ *
6yuna Q — Gepuirad 1 8kJM OYPUAKHHMHI YuHJard siccH 6ypuak/JapHHHT
fupnnaucd. Y xoama (*) gan Q@ <4d. A
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Tabpuod. Kasapuk kynékuuur O6upop A yunHH OnaiJHK.
YV xonga A HyKTaHH WIyHAaH Kyn €KJH 6ypuaKHHHT yud neb Ka-
.pall MYMKHHKH, YEHHT €KJapH M HuEr Wy HYKTalaH 4YHKKaH €K-
aapy, kuppasapu 3ca M HHHr 1y HyKTajas YHKKaH KHppasapu-
zan u6oparaup. By xym ékau 6ypuak M muEr A yunparn xgjn éK-
au b6ypiaeu neb atanagu.

by Tabpudian KaBapHK KyU€K yWIapHHUHr COHH YHHHD Kyn
éKJH Gypuak/iapH COHHra TeHI Jeram XyJoca 4HKauH. Macanas,
napaJjsiesenuneHUHT 8 Ta yu €k Gypuartd (8 Ta yun), T¥pTOYD-
yak/JH NHpaMHAAHHHT 3ca 4 Ta y4 EKJIH 6ypuaru Ba OHTTA TYDPT
-@Kku G6ypuaru (5 Ta yuu) GopAHD.

54- §. MyHarasam Kynékaap

- Kynéguunr 6apua €KJapH KOHTPYIHT MYHTa3aM Kynbypuak-
_;mappan ubopar Gyaub, xamma Kyu € GypuakJjapy XaM KOH-
b rpysHT Oy/ca, y MYHTA3AM Kijnéx neb6 atanail.

. PaBmaHkH, KYyNéKHUHr Xap Oup YyuHIaH KaMHAa yuTa €rH yT1-
TaHJMrH yuyH 53-§ arH HKKHHYM TeopeMara acocan lly ydlaru
apua sficch OypuaKJapHHHI HHFHHIMCH 4d naH KuyHKAMD. MyHTa-
aM KYNEKHHHI' €KJapH MyHTasaM yubypuakaapias ubopar 6yica,
HUHT Xap Oup yuHAay yura €K YTHIIH (uynkn 3-60°<4d), Typrra
K yTHIIH (4YHKH 4-60°<4d), bemra &k yrmmm (ayHKH 5-60°<
<4 d) mymxud. Jlekun 6up yujaH ONTHTA Ba HyHaH Kyn €K VTHIIH
MyMKHH 3Mac (uyHkd Oy Xoaaa 6-60°=360"=4 d Gynub, 6y 3ca
PKOpUAArH TeopeMara suaaup). Jemak, ékjaapd MyHTasam yubyp-
akgan ubopar (akKaTruHa yy XHJ MyHTasaMm Kynéx MaBxKyn G-
Hmm MymkuH. bynap Kyingaraaapaup:

S

209- du3Ma

208- ynzma

1. Mynrasam rijpréx, onarna myurasam Terpasdp neb IODHTH-
, YHHHT 4 Ta érd, 4 Ta yud Ba 6 Ta Kuppacu Gop (208- yu3Ma).
. Mynrazam caxxusés, Gawv3an OKTa30p ne6 artanub, yuuur 8
Ta yuu Ba 12 kuppacu 6op (209- un3zma).
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3. Mynrasam  duzupmaéy,
uxocasdp pe6 atanu6, yaunr 20
Ta érd, 12 Ta yum B4 30 Ta
kuppacu 6op (210- yusma).

DHA  €KJapH  MyHTasaM
TypTOypuakiaH, SbHH KBaaparl-
AaH HOOpAaT MYyHTa3aM KyIék-
HH KypaHauK. Bynjgafi MyHTasaMm
KYNéKHHHr xap 6GHp  yuMJdH
dakar yuTa €K UHMKHIIH MyM-
KHH (uyHKH 3-90°<4d). Jleknn
Oup yulaH TypTTa Ba YHIAH
.OPTHK éK YHKHIIM MYMKHH 5Mac
(uyekH 4-90°=4d 6yaub, 6y

210- unsma 3Ca HKKHHYH TeopeMara 3uj-

: aup). Hemak, éxjaapu MyHTa-
3am TyprOypyaknaH HOopar MyHTazaM Kynék' dakatr O6HpP Typ
6ysu6, ky6aan uGopat, ky6 6an3an 2excasdp ne6 oputuaazu. Ky6
6 ta €kka, 8 Ta yura Ba 12 ta KHppara sra (211-u4u3ma).

Egknapu Myuraszam Gew6ypuaknapaan u6opaT MyHTaszaM K-
€KJAapHUHT XaMm TypH GHTTaiup (YUyHKH MyHTazam GeliGypuyaKHHHT
Outra Oypuaru 108° 6y.u6, 4-108°>4d 6ynagu), yau Gab3aH
Oodexa’Op ne6 aranmG, 12 Ta éknan, 20 Ta ydnan Ba 30 Ta KHp-
panaHn u6bopataup (212- ynama).

Jom ] ———

211- unama 212- yusma

Hlemak, MyHTasaM KYNEKHHHr €kaapu (akaTrHHa MyHTa3aM
yubypuak, MyHTasam Typréypuak, MyHTasaM Gew6ypuyaKniapian
raHa HOopar 6ynau6, yaap 5 typra GynuHaau. ByHHHr KaTbuil
MaTeMaTHK HCOOTHHU KeAHHrH naparpadga Gepamus.

Kyfinaa Ous wy MyHTasaM Kynék/iap TacBUPHHH sicaul ycy-
JuHH kypcatamu3. lllywucu AMKKaTra ca3oBOpKH, arap KyGHHHT
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213- unsma 214- gusma

(rekcasapHHHT) TacBHpH Mab/ayM Gyiaca (6M3 KyOHHHI TacBHDHHH
sICAIUHH GMJIaMH3), YHHUHT €paaMuma KOJITaH 4 Ta MYHTa3aM KyIéK
TACBHPHHH XOCHJ KHJIHLI XaM MYMKHH.
1. Ky6 €éxnapununr Mapkasnapu MYHTa3aM OKTa3APHHHT Yu-
JdapH poJHHH yTahad (213- yusma). ,
2. Arap KyGHuHT GHD yuHIZaH YHKKaH y4Ta €FHHHHT WY VYgaH
§* UMKKAH yuTa QHaroHaNMHH {TKascak, Wy AUArOHAJ/IapHHUHT yuJgapu
- MYHTa3aM TeTPASAp YUYJApPHHHHT TacBHpH Oynagu (214- yusma).
3. KyGuunr GHp yumman YHKKaH yuTa SFHHH OJaiIHK xaMmja
Iy €KJaplaH Xxap GHPHHHHT IIYHAA VPTa UM3HMKIADHHM VTKasail-
JMKKH, yJap y3apo neprneHaHkyasp GyackH (yaap V3apo aiigau),
Oy ¥pTa 4H3HKJap Ky6 €KJTapHHHHT MapKasHIaH VTraHJHIU YUVH
By YM3HKJApHHHT Xap GHpHAa IIyHRaH @ KecMa TaH/1a6 OJIaMH3KH,
)y KECMaHHHr ypTa HYKTacH Ky6 EFMHHHT MapKa3uia 6yacun;
{0y _KecMa yd4JjapH sca IYHAAA KOHJAWIraHKH, Xap GHp yupaH
KVUIHK €kjaa kolsalran XYAAM IIYHAAH KeCMaHHHI SIKHH YVYHra-
6yiran Macoba XaM @ KecMa Y3YHJHMIHTA TeHr 6VJICHH, HaTH-
Jla, KYGHUHT y4 éFHEa XKaMu 6 Ta HYKTa XocHJa KuJjamus. Hly
RyKTanapauHr Xap OGupHHH KyGHMBr Mapkasura HHC6aTaH CHM-
METPHK KyuHMpcak, KyGHHHr KoAram €xkjapuia Xam IyHiail 6 rta
IYKTa XOCH1 Gynanu, Xy6 éxiapuga xamu 12 Ta HYKTa XOCHJ
namu3. Uly myxranapuuur xap 6UpHHH Y3Wra AKHH 6 Ta HYKTa

DRJIaH TyTawWTHPHG, 2' =30 Ta KecMa Xocua1 Kuaamus. By kecma-

PHHHI Xap GHDH HKOCas3Ap KHDPAJapHHHHT TacBHDH 6ynanu
'15- yn3ma).

4. IOKopuna xocun Kunuuranm HKOCas3Ap xap Oup  E€FMHHHT

AUK MapkasH Oupop AONEKA3APHHHT yuJapHZaH ubopart 63-
(216- yuama).

YACBHDA XOCHJ KHJIMHTaH KYyNéK XakHKaTaH XaM MYHTas3am
«K' 9KaHUHH GH3 KaTbHil ncboriaaMaiuK, yaapHAHr HcHoTy yHUA
YPakka6 GyimacpaH, Ky#uaarn GHTTa MyJjoxasara acoc/aH-
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215- yuama . 216- unama

ragaup: GUpop YKHH ranna6 osu6, wy VK atpodusa GypHul Ouaak
éxay uxTHépuil €k OuJaH, Ky éKaM GYypPUakHH HXTHEDHH Kyn éknu
Gypuak OH/IaH ycTMa-ycT TyWMpHII MYMKHH. Mynrasam KVIEK
MOJE/JIHMHH Iy TacBHPAa KypCaTHJAraH YyCysiAaH doiinananub acaw
MYMKHH.

Arap xynékuuur 6apua yuJaapH 6upop chepajpa érca, y XoaAa
6y coepa Wy Kynékka TAWKU HuU3UASAH neiinnanu, arap Kynéx-
HUHr Gapua ékjaapu OGupop cepara ypuHca, Oy cohepa my Ky1-
éKKa u4Ku wusun2an Aed aranand.

MynraszaM Kynégaap YuyH KyHHJarn ypHHIU: Xap KaHpa
. MyHTa3aM KyneéKkKa MOMMO HUYKH Ba TAlUKH chepanap gu3UUl MyM-
KHH. ,

By (GHKDHHHr YPHHJIH S5KaHJIHIHHH KypcaTHl YKyBUHMra TONHIH-
pHJAaLH. ’

55- §. diinep Teopemacn

IOKopuaa KeJATHPHATAH fell Typaaru MYHTasaMm KVNéK KyHH-
Jard yMyMHH Xoccara sra: xap 6up MyHTazaM Kynéxnaa ydjaap 6u-
AaH éKJap COHJIapHHUHT HHUFHHIHCH KHppajap COHHAIH HKKHTA
OpPTHKAHD. XaKHKaTay XxaM Xap 6up MyHTasaM KVIEK éKJapH
COHHHH [, yunapu COHHHH [, KHppaJapH COHHHH k 6unan Oearu-
Jacak,

tetpasnp yuyw: f=4, | =14, k= 6,
oktasap yuym: f=8, [=06, k= 12,
rekcasap yuyn =6, [ =8, k=12,
ukocasnp yuyw: f=20, [=12, k= 30,
nogekasip yuyw: f=12, 1 =20, k= 30,
Gy/MapHUHT XamMacH yuyH: f +l—k=2

By xocca dakar MyHTa3aM kynékaap yuyH ypuHAH GYy/iMacnas,
Kyiuaars teopema Gy XOCCAHHHT KE€HT cHHbard Kynéxksaap yuyH
XxaM YpHHIH 3KaHHEH TacAHKIaRAH,
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Teopema (ditmep Treopemacu). Xap xanday Kasapus
KYnéknune éxaapu 6uran yarapu conunune Gurunducy Kuppasapu
COHUOAH UKKUTA OpTUKOUp.

WeBor. Bupop M xapapux kynék Gepuaran G§.uG, yHHHT €gJapu
COHH f, yumapu COHH [, KMppalapu CoHH k GyucuH. By xoaga: f-+1—
—k = d pecak, g = 2 9KaHHHH HCOOTNAHMMU3.

Kynéguunr Gapua éxJapu Oupiammacunu S GHiaH Gearunad, yHu
Kgnéx cupmu ne6 araiivk. S gaH Gurra €KHUHT HYKH KHCMHUHH YHKa-
pH6 TAWIAHIMK, y X0/iZa KOJATaH cHpTHH S, Hecak, Gy CHPTHArH exJaap
COHH [, @BBAJIH CHPITa HMCOATaH GMTTA KaMaiub, yuJap COHH Ly, Kup-
panap coHd k, y3rapmail KoMajH, AeMak,

Si yuyH fi +4 —ky=g—1.
By BakTaa HKKH X0/ 103 GepHIIH MyMKHH: »

lI-xoua. S, wunr 6apua éxaapu ¢dakar yubypuaknapaaH HBO-
par 6ynumn MymkuH. Pakar 6uTTa €KKa TErHILIH KHppaHH (yuy-
HH) uezapasuii Kuppa (y4) ne6 aTailnuk. Yerapasuii kuppa éku
yu OYiran €KHH XaM wezapasuii éx ne6 aTal/HK. Byunan xypuna-
HHKH, KaBapHK KYNEKHHHr CHPTH uYerapapHil 8KKa, derapasHi
KHppara Ba verapasuil yura sra smac. Macanau, napaanenenunen
CHPTHJa 4YerapaBuil KHppa Ba uYerapaBHi ydY HYK, JeKHH OHp #K-
HHHI HWYHHM YHKapub Taliacak, KOJTaH cHPTAa 4 Ta uerapasHil
KHppa 6Vaaju.

KaBapuk KYNEKHHHr CHPTH KaMua GOHTTa yerapasuil G6VaMa-
‘TaH KHppara SrajIirMfaH yverapaBuil €K yubypuaknas HGopar
~6yranaa yaaa O6utra €KH HKKHTa 4erapasHil KHPpa Ba OHTTanaH
PTHK OyiMaran uerapaBdilt yu GYndmM MyMKHH. DPaBliaHKH, 6K
yubypuaknan ubopar Gyaramga y vuerapaBHH yura sra GVJIHIIH
-YuyH anbarTa HKKHTAa YerapaBHii KHppara sra GVJAHLUIH Kep:ik.
~S; cupTnaH yerapasHii 3JleMeHTIapra sra Oyaran GuTra EKHHUHT
YHHHM yYerapaBHH 3JieMeHTIapH OHJAH YHKapHS TallaafiMH3, KOJ-
aH CHPTHH S; 6d/1aH, YHHHT EKJapH, KHppaJdapd Ba V4JIapH CO-
HHH MOC paBHLINA f,, [y, k, GunaH Gearunud, [, + 1, —k, HH XHCOG-
afinuk. Arap uukapuG TawsiaHrad €K OKHTTa uerapaBuii Kuppara 3ra
Yica (6y BagTha uerapaBuil yu 6yamaiigy), f, -1, —k, = (f—1) +
L—(ky—1)=f +1,—k =qg—1, arap unKapu6 TaULTAHTaH &g
KHTAa yerapaBuii Kuppara sra (anGatra 6y BakTga OHTTa uerapaBuil
4 XaM Wy €KKa TerHuwingup) Gy.ca,

f2+12—k2=(f1_"1) + (ll_‘l)—(kl—g):fl'{"ll_‘klzq—l-
€Mak, uerapaBuil Kuppara 3sra 6ysaraH GHp E€KHHHI HYHHH dYera-
% aBHH 3JeMeHTJNapuH OHJlaH YHK4apHO TallJacak, f1+llv—k1 udona
ysrapmaiinu. XyaAu WyHra yxwai, S, paH derapaBHil 3JeMeHT-
d-3ra 6ynran OHp €KHHHr MYHHH yerapa 3JjieMeHTJapH OujaH
HKapu6 Tamiacak xam,
fs+ly—hy=q— 1.

HUIHM  [1aBOM 3TTHpub, oxupd 6HTTa yubypuak (S K{ynékmau
PTHHHT OHTTa €FH) KOJILyHYa NaBOM 3TTHPaMH3, DABIUAHKH, VY-
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6ypuak yuyH f-+l—k=1 pnup. Exjapuu GHTTajaH KaMaHTHpHIUZA
f;+1,—k, ubonaionmo g—1 ra Tenr GymMG KoJraHd YuyH q-—
—1=1 éku g=2. llynn ucbor 3tHm Tanad KHIMHIaH 3]H.

2-x04a. S; cCHPTHHHr €KJapH OpacHia TOMOHH YuTafaH Kyn
6yaran éx Oyauwm MyMKnH. Dy €KHHHr IUyHAAR JdHaroHanMHH
yTKkasaMH3KH, HaTHXajla 6y €kla KaMHia 6utra yubypyaK XOCHJI
6yacuH, arap L1y AHArOHaIHH S; HUHT KHPPacH xe6, XOCH] KHJIHH-
ran yubypuaku# xaM Oup €K nel oJcak, S, na xuppa Ba ékJaap
COHH OHTTafaH OPTHG, yusnap COHH y3rapMaiiu, AeMak fi+l—Fk
udoaa xaMm yarapManiu.

YuGypuakau GyamaraH €KJapHH yubypuakJu €exJapra KeJTH-
puanwn Guaan fi+/—Fk, upona ysrapmac sKau (6up Heua EKHHHT
GHp TEKHCJHHK]A KOHNAWHG KONHIIH axaMuaTCH3AUp). Y X0JaAa
S, HuHr Gapua éxsapu yubypuakjapaat n6opar 6Yyam6, 1- xoara
KEeJTHPHJIAH. , :

Hartuxa MyHrazaMm KynékJapHHHT Kynu 6ujsay Gelll TYPH

MaBXyALHD.
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